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S U L61 1 3C 5.5V 3A Low Dropout Regulator

GENERAL DESCRIPTION

The SUL6113C device is a CMOS-based very low dropout
voltage regulator, offering 3A with NMOS pass transistor
and a separate bias supply voltage (VBIAS).

The SUL6113C provides very stable, accurate output voltage
with high ripple rejection and excellent full load transient
performance.

The SUL6113C device consist of an accurate 0.8V internal
voltage-reference, an error amplifier, an under-voltage lock-
circuit and a

out (UVLO) block, an output current limit

thermal-shutdown circuit.

FEATURES

Wide Input Voltage Range: 0.8V to 5.5V
Wide BIAS Voltage Range: 2.2V to 5.5V
Maximum: Output Current:3A
Adjustable Output Voltage: 0.8V to 3.6V
Ultra Low Dropout Voltage: 95mV at 3A
Open Drain Power Good (PG) Output
Excellent Transient Response

Built-in Soft-start Function

Built-in Current Limit and Thermal Shutdown
Protection

. ®  Operating Temperature Range: -40 to 85°C
The SUL6113C device can set the output voltage through
external resistor divider with FB pin. With the SS pin, user
can fulfill the soft-start function through the external APPLICATIONS
capacitor. A Power Good pin (PG) is also available. ®  Notebook PC Applications
The SUL6113C device is available in DFN3x3-10 package. ® Motherboard Applications
TYPICAL APPLICATION CIRCUIT
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Note: Vour= 0.8%(1+R1/R2),R3 should be from 10KQ to 1MQ.
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PIN CONFIGURATION
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PIN DESCRIPTION

Pin Number Pin Name Pin Description
1,2 IN Unregulated input voltage pin.
Power-Good pin is an open-drain, active-high output that indicates the status of Voyr.
3 PG A pull-up resistor form 10kQ to 1MQ should be connected to a supply and the PG pin
can be left floating alternatively.
4 BIAS Input voltage for internal control circuits.
EN Enable pin. Active high and this pin must not be leftfloating.
6 GND Ground pin.
7 ss Soft-Start pin. A capacitor connected on this pin to ground sets the start-up time. If
this pin is left floating, the regulator output soft-start ramp time is typically 200us.
g B Connecting to the center tap of an external resistor divider network that setsthe
output voltage. This pin must not be left floating.
9,10 ouT Regulated output voltage.
Thermal Pad Should be soldered to the ground plane for increasing thermal performance.

ORDERING INFORMATION

Part Number

Package

Temperature Range

Tape&Reel

SUL6113C

DFN3X3-10L

-40 to +85 °C

3000pcs

Note: The SUL6113C devices are Pb-free and RoHS compliant.
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ABSOLUTE MAXIMUM RATINGSNote 1)
Symbol Parameter Rating Unit
Vin Input Voltage Range -0.3to+6 \Y
Vaias Input Voltage Range -0.3to+6 \Y
VEn Enable Voltage Range -0.3to+6 \Y
Vpa Power-Good Pin Voltage Range -0.3to+6 \Y
lrc PG Sink Current Oto+1.5 mA
Vss SS Pin Voltage Range -0.3to+6 \Y
Vrs Feedback Pin Voltage Range -0.3to+6 \Y
Vour Output Voltage Range -0.3to (Vin+0.3)<6 v
Po Continuous Total Power Dissipation 2.5
T Maximum Junction Temperature +150 °C
Tste Storage Junction Temperature Range -65 to +150 °C

Note (1): Exceeding these limits might damage the device. Exposure to absolute maximum rating conditions may

affect device reliability.

RECOMMENDED OPERATING RANGE

Symbol Parameter Rating Unit
Vin Input voltage range Vour +Vpo t05.5 \Y
Vaias Bias pin voltage range 2.2to5.5 \"
Ta Operating Ambient Temperature -40 to +85 °C
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ELECTRICAL CHARACTERISTICS

Ven=1.1V, Vin=Vour+0.3V, Vsias=5.0V, Caias=Cin=1UF, Coutr=10uF, lour=50mA, Ta=-40°C to +85°C, unless otherwise noted.

Parameter Symbol Conditions Min. Typ. Max. Unit
Vour
Input Voltage Range VN 5.5 v
+Voo
Veias Voltage Range VBias 2.2 5.5 \Y
Veias Rising 1.2 1.6 1.9
Under-voltage Lock-out Vuvio \Y
Hysteresis 0.2
Internal Reference Vrer Ta=+25°C 0.8 \Y
Output Voltage Range Vin=5V,lou=1.5A,VBias=5V VRer 3.6 Y
2.97V £Vgias<5.25V,
Vour
Output Accuracy Vout+1.62V<Vsas, -1.0 +1.0 %
50mA<lour<3.0A
Line Regulation Reguine Vout(nom)+0.3<Vin5.5V 0.01 %/V
0mA<Ilout<50mA 0.005 %/mA
Load Regulation RegLoap
50mA <lout<3.0A 0.03 %/A
lour=3.0A,
Vin Dropout Voltage 95 160 mV
Veias—Vout(nom)21.62V
Vorop'?
lout=3.0A,
Veias Dropout Voltage 1.12 1.5 \Y
Vin=Vour+0.3V
Current Limit lum Vout=80% XVoutnom) 3.8 4.6 7 A
Veias Current Isias OmA <lour<3.0A 13 2 mA
Veias  Shutdown
IsHoN Ven=0V 0.3 2 MA
Supply Current
Vinto VourRipple 1kHz,lout=1.5A,
75 dB
rejection Vin=1.5V,Vour=1.2V
PSRR
Veiasto Vour 10kHz, lout=1.5A,
78 dB
Ripple rejection Vin=1.5V,Vour=1.2V
. 100 Hz to 100 kHz, 18x
Output Noise Voltage en® uVrms
lour=3 A,Css=1.0nF Vour
lout=50mAto3.0Aat 1
%Vout Droop During
) Vriol®) A/us,Cout=10uF, +2 %Vour
Load Transient
Vour=1.2 V
Minimum Startup Time ton lout=1.5A,Css=open 200 us
Soft-start Charging Current Iss Vss=0.4V 0.45 MA
Enable Input High Level VENH 11 5.5 \Y
Enable Input Low Level Vent 0 0.4 Vv
Enable Pin Hysteresis VEN, Hys 100 mV
Enable Pin Deglitch Time ten,nG 20 us
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ELECTRICAL CHARACTERISTICS (Continued)
Ven=1.1V,Vin=Vout+0.3V,Vsias=5.0V, Caias=Cin=1uF,Cout=10pF,lour=50mA, Ta=-40°C to +85°C,unless otherwise noted.
Parameter Symbol Conditions Min. Typ. Max. Unit
Enable Pin Current len Ven=5V 0.3 1 MA
PG Threshold V1 Vour decreasing 86.5 90 93.5 %Vour
PG Hysteresis Vhvs 3 %Vourt
PG Output Low Voltage VeaL Irc=1mA (sinking),Vour<VH 0.3 \
PG Leakage Current IpG, kG Vre=5V,Vour>VtH 0.03 1 HA
Thermal Shutdown
Trs0 +155 °C
Temperature
Thermal Shutdown
Trsr +125 °C
Released Temperature

Note (1): The maximum input voltage should take into account the maximum power consumption
(PDwmax)-The calculation formula is as follows:
Pomax) = (Vingmax) - Vour) x lout

The maximum power consumption of the circuit is 2500mW.

VIN(MAX) =2500mW / lout + Vour
For example:

If Vour= 1.2V, lour=2500mA, The maximum input voltage is Vinmax)=2500mW /2500mA+1.2=2.2V

Note (2): Vorop FT test method: test the Vour voltage at Vser +Voropmax With output current.
Note (3): Guaranteed by design and characterization.
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TYPICAL PERFORMANCE CHARACTERISTICS
(VOUT=1.2V,V|N=1.5V,VB|AS=5.OV,C|N=CB|AS=luF,COUT=10HF,TA='40°C to +85°C)

1.30 2.0
125 15
S £
< =
g o /_/’/
S 120 8 L0
= >
Q. Q.
S [=}
o @
1.15 0.5
1.10 0.0
-40 220 0 20 40 60 85 -40 -20 0 20 40 60 85
Temperature(°C) Temperature(°C)
Output Voltage VS Temperature Supply Current VS Temperature
10 120
8
;(3 E 90
g 6 g
£ £
LC> S 60
2 <)
2 B 30
2
0 0
-40 20 0 20 40 60 85 0.001 0.5 0.5 1 15 2 25 3
Temperature(°C) Output Current(A)
Shutdown Current VS Temperature VIN Dropout Voltage VS Output Current
2 1.30
1.5 1.25
s S
S /’ S 1
3 5
2 g
=] =1
a o
0.5 1.15
0 1.10
0.001  0.05 0.5 1 15 2 25 3 1.50 2.00 3.00 3.50 4.50 5.50
Output Current(A) VIN Input Voltage(V)

VBIAS Dropout Voltage VS Output Current

Output Voltage VS VIN Input Voltage

SUNTEK MICRO LTD



SUL6113CRev 1.2

oK

SUNTEK

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(VOUT= 1.2V,V|N=1.5V,VB|A5=5.0V,C|N=CB|AS=1HF,COUT=1OHF,TA='40°C to +85°C)
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FUNCTIONAL DESCRIPTION

The SUL6113C dual-rail very low dropout voltage regulator is using NMOS pass transistor for output voltage regulation
from Vinvoltage. All the internal control circuit is powered by the BIAS voltage.

The use of an NMOS pass transistor offers several advantages in applications. Comparing to PMOS topology devices,
the output capacitor has reduced impact on loop stability. The dropout voltage between Vin and Vour can be very low
compared with standard PMOS regulators in very low Vinapplications.

The SUL6113C offers programmable smooth monotonic start-up. The controlled voltage rising limits the inrush current.
The soft-start time is programmable by external Css capacitor value.

The Enable (EN) input is equipped with internal hysteresis and deglitch filter. An Open Drain Power Good (PG) output is
available for Vour monitoring. When Vour exceeds the PG threshold, the PG pin goes into high-impedance state.
When is below this threshold, the PG pin is set to low-impedance state.

The SUL6113C is an adjustable linear regulator. As shown in application circuit, the required output voltage can be
adjusted by two external resistors with FB pin.

Dropout Voltage
There are two Dropout voltages specified.

Firstly, the Vin Dropout voltage is the voltage difference between Vin and Vour when Vour starts to decrease by 2%.
Vaiasis set to high enough, referring to the specific value in the Electrical Characteristics table.

Secondly, the VBIAS dropout voltage is the voltage difference between Vgas and Vour when Viy and Vegias pins are joined
together and VOUT starts to decrease by 2%.

Input and Output Capacitors

The device is designed to be stable for all available types and values of output capacitors > 2.2uF. The device is also stable
with multiple capacitors in parallel, having the total effective capacitance in the specified range. In applications where no
low input supply impedance is available (PCB inductance in Vinand/or Veiasinputs as an example) the recommended Cinand
Ceias value is 1uF or greater.

Ceramic or other low ESR capacitors are recommended. For the best performance all capacitors should be connected to
the SUL6113C respective pins directly in the device PCB copper layer, not through via having not negligible
impedance.

Enable Operation

The SUL6113C is turned on by setting the enable pin to High. The threshold limits are covered in the electrical
characteristics table in this datasheet. When the enable function is not to be used then the pin should be connected to Viy
or VB|A5.

Output Noise

When the SUL6113C device reaches the end of the Soft-Start cycle, the Soft Start capacitor will be switched to be a noise
filtering capacitor.
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Output Voltage Adjust

The output voltage can be adjusted from 0.8 V to 3.6 V using resistors divider between the output and the FB input. The
output voltage can be calculated by:

Vour=0.8x(1+R1/R2)
For example: choose R1=2.49kQ), R2=4.99kQ, Vour=1.2V.
Programmable Soft-Start

The Soft-Start ramp time depends on the Soft Start charging current Iss, Soft-Start capacitor value Css and internal
reference voltage Vrer.

The Soft-Start time can be calculated by:
tss = Css X(Vrer / lss) [s,F,V,A]
or practically by:
tss = Css x0.8V / 0.45uUA = Cssx1.78

Where tssis Soft-Start time in ms. Cssis Soft-Start capacitor value in nF. For example:

tss is 10ms when Cssis 5.6nF.

The maximal recommended value of Css capacitor is 15nF. For higher Cssvalues the capacitor full discharging before
new Soft-Start cycle is not guaranteed.

Current Limitation

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

Thermal Protection

Thermal protection disables the output when the junction temperature rises to approximately +155°C, allowing the
device to cool down. When the junction temperature reduces to approximately +125°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 DIMENSIONS: DFN3x3-10L
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COMMON DIMENSIONS
(UNlTS OF MEASURE=M|LL|METER)
SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20REF
b 0.20 0.25 0.30
D 2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.55 1.65 1.75
E2 2.30 2.40 2.50
e 0.40 0.50 0.60
K 0.175 0.275 0.375
L 0.35 0.40 0.45
R 0.20REF
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