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

FEATURES

e Wide Input Range: 3V-60V

e Maximum Output Current: 200mA
e Adjustable Voltage: 1.2V-30V

e Output Voltage Accuracy:
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SYMBOL PARAMETER TEST CONDITION MIN TYP
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TYPICAL CHARACTERISTICS (continued)

Figure 11. PSRR vs
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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 SCT71601 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 4pA quiescent current at no load.

The SCT71601 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 SCT71601 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 and thermal
shutdown protection.

The SCT71601 series products provide adjustable output version from 1.2V to 30V. If you need a new output voltage
version or a new package option, please feel free to contact SCT sales.

Enable and Under Voltage Lockout Threshold

The SCT71601 series products is enabled when the VIN pin voltage rises above 2.63V and the EN pin voltage
exceeds the enable threshold Ven_n. The device is disabled when the VIN pin voltage falls below 2.63V or when the
EN pin voltage is below Ven_c. Internal pull up current source to EN pin allows the device enable when EN pin floats.

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) from VIN to GND shown in
Figure 16. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.
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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 SCT71601 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 locrs during startup. The characteristic is shown in the following figure.

lout A

lOC

locks f— —— — o — — —

O0mA » VIN

ov VIN_HIGH 80V

Figure 17. Current Limit with Foldback Feature

Internal Soft-Start

The SCT71601 series products integrates an internal soft-start circuit that ramps the reference voltage from zero
volts to 1.2V reference voltage in 770us. If the EN pin is pulled below 1V, 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 (loc) at VIN< VIN_HIGH, and the slope of VOUT is
limited by current limit (locrs), when VIN> VIN_HIGH.

In SCT71601 series products, typical Tss is 770us, and typical loc is 220mA and typical locrs is 100mA, could use
the following formula for initial startup time calculation.

®3)

Figure 18. Soft-start Waveform vs Output Capacitor
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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-impedance when VOUT is greater than the PG trip threshold (Vrc_ r=90% X
Voutnomy). If VOUT drops below Vee_r=87% X Voutnowm), 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.

If the power-good delay time is not enough for some application, could connect a external capacitor from DELAY
pin to GND, this capacitor is charged from 0 V to 1.2 V by the DELAY pin current(loetar) and generate extra delay
time. When CoELay is used, the PG output is high-impedance when Vout exceeds Vit, and VbeLay exceeds VREF.
The power-good delay time can be calculated using: tbeLay = (CpeLAy X VREF)/IDELAY. For example, when CpeLay=
10 nF, the PG delay time is approximately 12 ms; that is, (10 nF x 1.2V) /1 pA= 12 ms.

To ensure proper operation of the power-good feature, maintain VIN= 3V (VIN_MIN). It allows connections of PG
pin to circuit with the same or different power supply voltage to the LDO’s VOUT level. Below are the connections
examples.

VIN VouT VIN 5 Partl
VIN VOUT VIN o—_L— VIN VOUT VIN
ON B =Cn :LCOUT;E Rl Application ON N ==Cn 1Cow (Andlog)
I o N PG — PGIN I JEPCLI \ N PG
OFF OFF 3.3V
) | CAN/MCU etc, VN bt
il M|
i OND DEAY = CTRL ——1— GNDDEAY M canmcuet
DL CDL PGlN
= I—CTRL
Figure 19. PG Connected to LDO’s Ouput Figure 20. PG Connected to the other Power Supply

Below figure shows the startup and shutdown situation when slow power up and power down.
At the point 0, the input voltage starts to rise from 0 to 2.63 V, LDO is in shutdown (because VIN is below its UVLO
threshold) and output voltage is OV.

At the point 1, the VIN voltage reaches UVLO threshold level and LDO starts charging of output capacitor. VOUT
rising speed is defined by internal soft-start function.

At the point 2, the VOUT voltage reaches almost the VIN voltage as it rises faster and LDO gets into dropout region.
The difference between VIN and VOUT is the dropout voltage.

At the point 3, the VOUT reaches PG threshold (Vrpc_r=90% X Voutnom)) and from this point LDO counts the power
good delay time. After this delay, the PG pin rises to high level showing that VOUT is ok.

At the point 4, the VOUT reaches its nominal value (5.0V version) as the VIN starts to be higher than (Vournowm) +
Vprop) and LDO gets into regulation region.

At the point 5, as the VIN voltage slow power down and LDO returns to dropout region again.

At the point 6, the VOUT drops below PG threshold (Vee_r=87% X Vournom)) and LDO starts counting the power
good deglitch time, which filters fast VOUT undershoots (caused for example by line/load transient responses). After
this delay, the PG output is shorted to 0 V level to highlight “power fail” state.

At the point 7, the VIN voltage is lower than input voltage UVLO threshold minus UVLO hysteresis level and LDO
goes into the shutdown state.

S C-I' For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved 15
Product Folder Links: SCT71601 Series


http://www.silicontent.com/

SCT71601 Series

—»i -t

A
Y

Figure 21. Startup and Shutdown Example —SCT71601 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:

TC3

Figure 22. SCT71601 Typical Application Schematic

Design Parameters

Design Parameters Example Value
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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
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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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Layout Guideline

Proper PCB layout is a critical for SCT71601’s 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. Itis recommended to bypass the input pin to ground with a 0.1
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PACKAGE INFORMATION

EMSOP-8L Package Outline Dimensions

NOTE:

1. Drawing proposed to be made a JEDEC package outline MO-220 variation.
2. Drawing not to scale.
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