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General Information

The LTS7002 is a high performance LDO regulator
specifically designed to deliver fixed/adjustable output
voltage with high PSRR and fast transient response.
Internal 700mohm PMOS pass transistor yields typical
420mV dropout voltage at 600mA output current.

Typical quiescent current is only 65uA. A logic low on the

High PSRR
300mA LDO Regulator

Features

Wide Input Voltage Range, 2.2V to 6.0V
Fixed or Adjustable Output Voltage
High Output Voltage Accuracy, +/-1%
Fast Transient Response

Typical 300mV Dropout Voltage at 300mA Output
Current

enable input, CE, shuts down the output and reduces the m Small Output Capacitor, 1uF
supply current to less than 1uA. The LTS7002 works m Typical 65uA Quiescent Current
stably with as low as 1uF ceramic output capacitor, s Less Than 1uA Shutdown Current
minimizing board space requirement. a Dedicated Chip Enable Pin
Other features include adjustable soft start, high output ~ = Over Current Limitation
accuracy, output current limiting, and thermal protection. m Thermal Protection
The LTS7002 is available in the SOT23-3L/5L and m SOT23-3L/5L and WDFN2.0x2.0-6L Packages
WDN2.0x2.0-6L packages. m RoHS Compliant and Halogen Free
Applications Pin Configuration & Top Marking
m Battery-Powered Equipment’s Pin Configuration Top Marking
m Hand-Held Electrical Appliances
Portable Communication Equipment’s
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Ordering Information
LTS7002A OO O-0J00O
Package Type —T —I_—Output Voltage
Sgg gggggt 00 : Adjustable
D26: WDFN2.0x2.0-6L gg ggx
-+ etc
Ordering Number Package Top Marking (Product Code) Note
LTS7002ASS5-00 SOT23-5L Al123 Adjustable Output Voltage
LTS7002ASS5-33 SOT23-5L Al24 3.3V Output Voltage
LTS7002ASSS5-30 SOT23-5L Al125 3.0V Output Voltage
LTS7002ASS5-28 SOT23-5L Al126 2.8V Output Voltage
LTS7002ASS5-25 SOT23-5L Al27 2.5V Output Voltage
LTS7002ASS5-18 SOT23-5L Al28 1.8V Output Voltage
LTS7002ASS5-15 SOT23-5L Al129 1.5V Output Voltage
LTS7002ASS5-12 SOT23-5L A130 1.2V Output Voltage
LTS7002ASS3-33 SOT23-3L Al31 3.3V Output Voltage
LTS7002ASS3-30 SOT23-3L Al132 3.0V Output Voltage
LTS7002ASS3-28 SOT23-3L A133 2.8V Output Voltage
LTS7002ASS3-25 SOT23-3L Al34 2.5V Output Voltage
LTS7002ASS3-18 SOT23-3L Al135 1.8V Output Voltage
LTS7002ASS3-15 SOT23-3L Al136 1.5V Output Voltage
LTS7002ASS3-12 SOT23-3L Al137 1.2V Output Voltage
LTS7002AD26-00 WDFN2.0x2.0-6L Al147 Adjustable Output Voltage
LTS7002AD26-33 WDFN2.0x2.0-6L Al48 3.3V Output Voltage
LTS7002AD26-30 WDFN2.0x2.0-6L Al149 3.0V Output Voltage
LTS7002AD26-28 WDFN2.0x2.0-6L A150 2.8V Output Voltage
LTS7002AD26-25 WDFN2.0x2.0-6L Al51 2.5V Output Voltage
LTS7002AD26-18 WDFN2.0x2.0-6L Al152 1.8V Output Voltage
LTS7002AD26-15 WDFN2.0x2.0-6L A153 1.5V Output Voltage
LTS7002AD26-12 WDFN2.0x2.0-6L Al54 1.2V Output Voltage

Note 1. Leading TECH products are RoHs compliant and compatible with the current requirement of IPC/JDEC
J-STD-020 and are suitable for use in SnPb or Pb-Free soldering processes.
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Functional Pin Descriptions

Pin Name Pin Function
VIN Input Voltage. Connect a minimum 1uF ceramic capacitor to this pin for stable operation.
GND Ground.
CE Active High Chip Enable. This pin is internally pulled down by a 1uA current source.
FB/NC Output Voltage Feedback. Availaple only for a.dj.ustable output voltage version. The FB voltage is
regulated to 0.8V. Connect a resistive voltage divider to set the output voltage.
VOUT Output Voltage. Connect a minimum 1uF ceramic capacitor to this pin for stable operation.

Functional Block Diagram

VIN @ ? ’ L VOuT
CE ®
Current Limit
1uA & Thermal
Protection
= ? | §
> .
adjustable @ 8 FB
@
GND B fixed @ ]
Vger & - DC ( 1]9
Soft Start 4 L

Operation Principles

The LTS7002 low dropout regulator (LDO) operates with a
very low input voltage (>2.2V). The LTS7002 can operate
at low input voltage due to low voltage circuit design
techniques and a PMOS pass element that exhibits low
dropout. The dropout voltage is typically 420mV at 600mA
output current.

Chip Enable

Typical quiescent current is only 65uA. A logic low on the
enable input, CE, shuts down the output and reduces the
supply current to less than 1uA. The CE pin is internally
pulled down by a 1uA current source and may be tied to
VIN in applications where the shutdown feature is not
used.

Output Discharging Resistor

An internal 100Q MOSFET is connected to VOUT pin and
discharges the output voltage to ground when the chip is

disabled or thermal protection is triggered.
Output Voltage Programming

The output voltage of the LTS7002 adjustable regulator is
programmed using an external resistive divider as shown
in the typical application circuit. The output voltage is
calculated as:

R1+R2
R2

Vour =V geeXx

where Vger = 0.8V typ (the internal reference voltage.)

Resistors R1 and R2 should be chosen for approximately
10uA divider current. Lower value resistors can be used
but offer no inherent advantage and waste more power.
Higher values should be avoided as leakage currents at
FB increase the output voltage error.
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Current Limit and Thermal Protection

Current limiting and thermal protection prevent damage by
excessive output current and/or power dissipation. The
device switches into a constant-current mode at
approximately 800mA. Further load reduces the output
voltage instead of increasing the output current. The
thermal protection shuts the regulator off if the junction
temperature rises above 160°C. Recovery is automatic
when the junction temperature drops approximately 30°C
below the high temperature trip point.

Absolute Maximum Ratings "

[aTo]W1 ARSIV o] o] \YAR o] | r=To [T (VTN RN

Voltage at EN
Others
ESD (Note 2)

Human Body Mode........cccoooviiiiiiiiieereiee e
Machine MOde.........oooiiiiiiiii e

Thermal Information

Continuous Junction Temperature Range
Storage Temperature Range

Pass Element

The LTS7002 integrates a 700mQ PMOS pass element
that enables very low dropout voltage. The PMOS pass
element includes a back diode that safely conducts
reverse current when the input voltage level drops below
the output voltage level.

-40°C to 150°C
-65°C to 150°C

Lead Temperature (Soldering, 10 SECONT)  ..oiiriiiiiiii i e a s aa e e e e e e e aaeaeaes 260°C
Package Thermal Resistance (Note 3)
SO T 233, DAt eii it e 250°C/W
SOT 233, Bt eetn et e 25°C/w
SO T 230, DA v ori it 250°C/W
SO T 235, D3C  wenetn et 25°CIw
WD N 2. 0X 2. 0-6 L, DA ettt ettt ettt ettt et et e 135°C/W
WDENZ.0X2.0-6L, 030  oernnteen e 20°C/w
Maximum Power Dissipation, Pp @ T, = 25°C (Note 4)
ST @ N 172 T PP 0.25W
LS N 72 Y 0.25W
R AT B N D2 022 1 P 0.74W

Recommended Operation Conditions

Continuous Junction Temperature Range
Ambient Temperature Range

Input Voltage Range........ccccceeviiiiiiiiiiiiie e

-40°C to 125°C
-40°C to 85°C
2.2V to 6.0V

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 and lifetime.
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Note 2: This device is sensitive to electrostatic discharge. Follow proper handling procedures.

Note 3: The Thermal Resistance specifications are based on a JEDEC standard JESD51-3 single-layer PCB. 04 will vary with
board size and copper area.

Note 4: The maximum allowable power dissipation is a function of the maximum junction temperature, Tj.max, the
junction-to-ambient thermal resistance, 634, and the ambient temperature, Ta. The maximum allowable power dissipation at
any ambient temperature is calculated using: Ppwax) = (T pmax) - Ta)/63a. The maximum power dissipation is determined
using Ta = 25OC, and Tywmax) = 125°C.
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Electrical Characteristics

Vin = Ven = 3.3V and Ta = 25°C unless otherwise specified.

Parameters Symbol |Condition Min | Typ | Max | Unit
Input Supply Voltage Vin 2.2 -- 6.0 \%
Vn Under Voltage Lockout Vuvio -- 2 2.1 \%
Shutdown Current Isp Veny = 0V -- -- 1 UA
Quiescent Current lo lour = OMA -- 65 -- uA
Output Voltage Accuracy Vout Fixed Output Voltage, loyr = 10mA -1 -- 1 %
FB Pin Voltage Ves Adjustable Version, loyt = 10mA 792 800 808 mV
Maximum Output Current lout 300 -- -- mA
Load Regulation AVout/Aloyt|IMA < lgyr < 600mMA -- 30 50 mV
On-Resistance of Pass Element Robson) -- 1 -- Q
Dropout Voltage Vpp lout = 300MA @Voyr=3.3V -- 420 -- mV
Line Regulation AVout/AV iy |Vout + 0.42V < V) < 6.0V -- 0.02 -- %/V
Output Noise BW = 10Hz to 100kHz, loyt = 10mA -- 70 --  |uvrms
_ o lour = 10mA, f = 1kHz -- -70 -- dB
Power Supply Ripple Rejection PSRR
lour = 10mA, f = 10kHz - -60 -- dB
Short Circuit Limit Vout = OV -- 100 -- mA
EN Pull-Down Constant Current len Ven = 3.3V -- 1 -- uA
EN Input High Threshold Viu 1.6 -- -- \/
EN Input Low Threshold Vi -- -- 0.4 \
Soft Start Time tss -- 100 -- us
Thermal Shutdown Temperature|  Tsp -- 160 - °c
Thermal Shutdown Hysteresis ATsp -- 30 - °c
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Typical Characteristics

On-Resistance vs. Input Voltage

Quiescent Current vs. Input Voltage
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Power On Waveforms
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Load Transient Response

s B A B A e B

LA

Vout _
50m/DiVf

Vour [ . . ' \/-' ]
ing i . s R L e o T Vour = 2.5V ks
Lvibiv C : : : : iy ] Cour = 1UF
v || | | ;
05V/D|\ = - S E 1" e ey tasty S meiieu e T
- o { ........... TS P R . lout __
L : - E “  0.2A/DiV +
VIN et 2 RN LI SRS A S, = - e b
2VIDiv | . . : : I : E I ]
L v b T b L PR KTSVRRN (PRI T o NN N O
Time (2ms/Div) Time (20us/Div)
Turn On/Off Waveforms Output Short Circuit Response
T "I'VY""I"T‘”\HV“--“"I""I"" T T T "?"T'ﬁy'?"}‘"y'["v'\m"y?'v"i"ym.»....l...vi,;m
Vour i \ : ]
2V/DiV‘: _:_ ...... : , JE 4
_ I : ] Vour | T 1
e ] | V710 V] MVIRVH IS S WU ————
Vss | T : T ]
0.5V/Diw T = - S
Ven o . lour e
2V/Div | _ I 0.5A/Div e ]
C P PR R AR oo gegrlon popegidl gopegog Lopegog getlgen gl popegi] g pegeg Bogegog gy qogidog g7l
Time (400us/Div) Time (200ms/Div)
Soft Star Time ( 1nF ) Waveforms Soft Star Time ( 10nF ) Waveforms
Ven Ven %
1V/Div 1V/Div
VOUT VGUT
1V/Div T 1V/Div
Vss 'r Vss &
0.5V/Div| 0.5V/Div |
"""""""" Time (20usDiv) ~ Time(200usDiv)
www.leading-semi.com ~8/13~ November, 2013 LTS7002-DS-P01

Copyright © Leading TECH-Semiconductor Co., LTD.



LEADING TECH
s URMEFEERE LTS7002

PSRR Noise Level
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Application Information
Capacitors Selection

Select carefully the external capacitors carefully to ensure
stability and performance. Place the externally capacitors
close to the IC with a distance no longer than 0.5 inches.

The input capacitor C,y with larger value and lower ESR
(equivalent series resistance) provides better PSRR and
line-transient response.

The LTS7002 is specifically designed to work with low
ESR ceramic output capacitor in space-saving and
performance consideration. A 1uF ceramic capacitor is
adequate for stable operation. However, for best load and
line transient response, output capacitor larger than 4.7ufF
is recommended.

Power Supply Rejection Ration (PSRR)

PSRR is a measure of how well a circuit rejects ripple
coming from the input power supply at various frequencies
and is very critical in many RF and wireless applications.
PSRR is defined as the gain from the input ripple to output
ripple over a wide frequency range (10Hz to 10MHZz),
Note that at heavy load measuring, AV, will cause
temperature deviation. Temperature will cause AVoyr
voltage. So the heavy load PSRR measuring includes
temperature effect.

Thermal Consideration

The maximum power dissipation is specified as:

(125°C —TA)

PD(MAX) = 0
A

where Tyuax IS the maximum operation junction
temperature, T, is the ambient temperature and 0,4 is the
junction to ambient thermal resistance.

The LTS7002 features thermal protection that shuts down
the IC if the junction temperature is higher than 160°C.
However, the power dissipation should be well designed
to keep the continuous junction temperature below 125°C
for maximum reliability.

0;, depends on the thermal resistance of the package,
PCB layout, surrounding airflow. For SOT-23-3 package,
the thermal resistance 0, is 250°C/W on the standard
JEDEC 51-3 single layer thermal test board. The
maximum power dissipation at TA = 25°C can be

calculated as:

(125°C —25°C)

. = 0.4W
250°C /W

D(MAX) —

Because of the small size of the SOT23-3 package, it is
very important to use a good thermal PC board layout to
maximize the allowable power dissipation. The thermal
path for the heat generated by the IC is from the die to the
copper lead frame, through the package (especially the
ground lead), to the PCB board cooper. The PC board
copper. The PCB board copper is the heat sink. The
footprint copper pads should be as wide as possible and
expand out to larger copper areas to spread and dissipate
the heat to the surrounding ambient. Feed through via to
inner or backside copper layer are also useful in improving
the overall thermal performance of the LDO regulator.
Other heat sources on the board, not related to the LDO
regulator, must also be considered when designing a PC
board layout because they will affect overall temperature
rise and the maximum allowable power dissipation. The
following table lists thermal resistance for several different
board sizes and copper areas. All measurements were
taken in still air on 3/32" FR-4 board with the device
mounted on topside.

Table 1. Measured Thermal Resistance (2-Layer Board)

Copper Area(mm?2) Board Area o
Top Side | Back Side (mm2) Bsn CCIW)
2500 2500 2500, 2-Layer 125
1000 2500 2500, 2-Layer 125
225 2500 2500, 2-Layer 130
100 2500 2500, 2-Layer 135
50 2500 2500, 2-Layer 150
Layout Considerations

Careful PCB Layout is necessary for better performance.
The following guidelines should be followed for good PCB
layout.

m Place the input and output capacitors as close as
possible to the IC.

m Keep V)y and Vgyr trace as possible as short and wide.

m Use alarge PCB ground plane for maximum thermal
dissipation.
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Package Information - SOT23-5
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Package Information — SOT23-3
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Package Information — WDFN 2X2-6L
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