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SUN

S K60 54 500mA High PSRR, Ultra Low Output Voltage LDO

GENERAL DESCRIPTION

The SK6054 is a low input voltage 500mA LDO. The
input voltage is as low as 1.2V. The output voltage
accuracy has been improved to +2% and due to a built-
in transistor with low on-resistance. It consists of a
voltage reference unit, an error amplifier, a resistor-net
for voltage setting, and a current limit circuits for over-
current prevention.

The SK6054 uses a type of outstanding CMOS process
to minimize the supply current. A low on-resistance
PMOS pass device is equipped for lower dropout
voltage.

The SK6054 also possess the CE function to save more
energy and extend the battery life. The CE pin can
switch the regulator to standby mode.

The SK6054 is available in the DFN1x1-4 packages.

FEATURES

Wide Input Voltage Range: 1.2V ~ 5.0V
Fixed Output Voltage Range: 0.6V to 3.6V
Maximum Output Current: 500mA

High PSRR: 80dB @1KHz

Very Low 1Q: 55pA

Output Voltage Accuracy: +2%

Dropout Voltage: 140mV@300mA typ, when
Vout=1.8V

Excellent Load/Line Transient Response
Built-in Fold Back Protection Circuit
Built-in Constant Slope Circuit

Built-in Auto-Discharging Circuit
Built-in Thermal Protection Circuit

APPLICATIONS

® Constant-voltage power supply for battery-
powered device

® Constant-voltage power supply for TV,
notebook PC and home electric appliance

® Constant-voltage power supply for portable

equipment
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PIN CONFIGURATION

PIN DESCRIPTIONS

TOP VIEW
IN CE
14,7 N3
<:’ \:>
TN, 21
ouT GND

DFN1x1-4

Pin Number Pin Name Description
1 VOUT Output Pin
2 GND Ground Pin
3 CE Chip Enable Pin, “H” Enable
4 IN Input Pin
Thermal Pad Thermal pad, connect to GND.

ORDERING INFORMATION

Ordering Number

Package

Temperature

Tape and Reel

SK6054D4-XX

DFN1x1-4

—40°C to +85°C

10000

XX: Output voltage. Example, 18 indicate 1.8V output voltage.
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SUN
ABSOLUTE MAXIMUM RATINGS(Note 1)
Parameters Rating Unit

Input Voltage -0.3t0 6.0 Vv
Input Voltage (CE Pin) -0.3t0 6.0 \%
Output Voltage -0.3to Vin+0.3 \Y

Maximum Load Current 500 mA

Maximum Power Consumption 600 mW
Operating Junction Temperature -40 to 150 °C
Storage Temperature -65 to 150 °C
Lead Temperature (Soldering, 10 sec) 300 °C

Note (1): Stresses beyond those listed under “ABSOLUTE MAXIMUM RATINGS” may cause permanent damage to the
device. These are stress ratings only, and functional operation of the device at these or any other conditions beyond

those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Items Rating Unit
Vin Input Voltage 1.2t05.0 \Y
lout Output Current 0 to 500 mA
Ta Operating Ambient Temperature -40 to 85 °C
Cin Effective Input Ceramic Capacitor Value 0.47 to 10 uF
Cour Effective Output Ceramic Capacitor Value 0.47 to 10 uF
Input and Output Capacitor Equivalent Series
ESR ) 5to 100 mQ
Resistance (ESR)
ESD RATINGS
Symbol Parameters Conditions Min Typ Max Unit
Reference:
HBM +4000 v
ESDA/JEDEC JS-001-2017
ESD
Reference:
CDM +1500 v
ESDA/JEDEC JS-002-2014
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ELECTRICAL CHARACTERISTICS

Vin=Vour+1V, Ta=25°C, C;y=Cour=1pF, unless otherwise noted.

Symbol Parameters Conditions Min Typ Max Unit
Operating Input
Vin P &inp 1.2 5.0 Y
Voltage Range
Vour= 0.6V, lout = 500mA 700 900 mV
Vour= 0.6V, lout = 300mA 400 600 mV
Vour= 0.85V, lour = 500mA 600 825 mV
Vour= 0.85V, lout = 300mA 360 495 mV
Vour= 0.9V, lour = 500mA 600 825 mV
Vour= 0.9V, lour = 300mA 360 495 mV
Vbror Dropout Voltage
Vour= 1.05V, loutr = 500mA 430 575 mV
Vour= 1.05V, loutr = 300mA 255 345 mV
Vour= 1.1V, lour = 500mA 430 575 mV
Vour= 1.1V, lour = 300mA 255 345 mV
Vour= 1.8V, lour = 500mA 240 375 mV
Vour= 1.8V, lour = 300mA 140 245 mV
DC Supply )
lo_on Active mode: Vce= Vin 30 55 70 pA
Quiescent Current
DC Suppl
lq oFF PP Vee= 0V 0.1 2 MA
Shutdown Current
lour=1mA~500mA, Ta
-2 P
=25°C
Vour Output Voltage %
lout= 1mA,
-2.5 2.5
Ta =-40°C~85°C
Vout+1V<VinS5Y,
Output Voltage
Regune . . lout = 10mA 010 | 025 | %/V
Line Regulation
(AVour/Avin/Vour)
Output Voltage lout from 1mA to 500mA
RegLorp . 25 45 mV
Load Regulation (AVour)
lour = 1ImA, Vin =Vout+1V to 5V
Line Transient . 15 30
in 10us, Ta=25C
VTRIN (The absolute value of mV
loutr = 1ImA, Vin =5V to Vout+1V
the output change) 15 30
in 10us, Ta=25C
Vin = Vout+1V, lout from 1mA to
Load Transient ) 85 120
500mA in 10us, Ta=25°C
V1riD (The absolute value of mV
Vin = Vout+1V, lout from 500mA to
the output change) 50 120
ImAin 10us, Ta= 25°C
lout Output Current 500 mA
lumt Over Current Limit Vin=Vour+1V, Ta = 25°C 600 700 900 mA
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SUN
ELECTRICAL CHARACTERISTICS (Continued)
Vin=Vour+1V, Ta=25°C, C;n=Cour=1uF, unless otherwise noted.
Symbol Parameters Conditions Min Typ Max Unit
IsHoRT Short Current Limit Vour= 0V, Ta= 25°C 70 110 180 mA
Power Supply f =1kHz, Cout= 1uF, lout= 20mA, Vin=
PSRR 50 80 dB
Rejection Ratio Vour+1V, Ta=25°C
10Hz to 100kHz, lout = 30mA,
en Output Noise 40 70 UVrms
Cout = 1pF, Ta=25°C
VEnL EN Low Threshold Vin=1.2 to 5V 04 Vv
Venn EN High Threshold Vin=1.2 to 5V 0.9 \
Vin= Vce =Vout+1V, Ta
lce CE Pull-down Current 0.2 0.7 1 UHA
=25°C
Output resistance of
Riow auto discharge at off Ven=0V, Vin= 2V, lour= 10mA 20 40 80 0
state
Thermal Shutdown )
Trsp Junction Temperature 160 °C
Temperature
Thermal Shutdown )
Trsr Junction Temperature 140 °C
Temperature, released

Note: Guaranteed by design and characterization.
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SUNTEK
Vour=1.05V, V|5=2.05V, To=25°C, Cin=Couyr=1pF, unless otherwise noted.
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TYPICAL CHARACTERISTICS (Continued)
Vour=1.05V, V|5=2.05V, To=25°C, Cin=Cour=1pF, unless otherwise noted.
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FUNCTIONAL BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

Input Capacitor

A 1uF ceramic capacitor is recommended to connect between VIN and GND pins to decouple input power supply glitch
and noise. The amount of the capacitance may be increased without limit. This input capacitor must be located as close
as possible to the device to assure input stability and less noise. For PCB layout, a wide copper trace is required for both
VIN and GND.

Output Capacitor

An output capacitor is required for the stability of the LDO. The recommended output capacitance is 0.47uF to 10uF
(usually 1uF), Equivalent Series Resistance (ESR) is from 5mQ to 100mQ. ceramic capacitor is recommended, and
temperature characteristics are X7R or X5R. Higher capacitance values help to improve load/line transient response. The
output capacitance may be increased to keep low undershoot/overshoot. Place output capacitor as close as possible to
OUT and GND pins.

CE Pin Operation

The SK6054 is turned on by setting the CE pin to “H”. Since the CE pin is neither pulled down nor pulled up internally, do
not set it in floating status. When the CE pin is not used, connect the CE pin with IN pin to keep the LDO in operating
mode.

Current Limit Protection

When output current of OUT pin is higher than current limit threshold or the OUT pin is direct short to GND, the current
limit protection will be triggered and clamp the output current at a pre-designed level to prevent over-current and
thermal damage.

Auto Discharging

When the CE pin set to “L”, the output circuit will be disable immediately, and the Auto-Discharging circuit will be
turned on to discharge the electric charge on output capacitor, and decrease the voltage of OUT in very short time.

Thermal Shutdown Protection

Thermal protection disables the output when the junction temperature rises to approximately +160°C, allowing the
device to cool down. When the junction temperature reduces to approximately +140°C the output circuit is enabled
again. Depending on power dissipation, thermal resistance, and ambient temperature, the thermal protection circuit
may cycle on and off. This cycling limits the heat dissipation of the regulator, protecting it from damage due to
overheating.
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PACKAGE DIMENSION: DFN1x1-4
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