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STL6341

100mA Ultra Low Quiescent Current Linear Requlator

BDESCRIPTION

The STL6341 series is a positive voltage
regulator with high accuracy output voltage and
ultra-low quiescent current which is typically 1.0pA.
The device is ideal for battery powered handheld
equipments which require low quiescent current.

The STL6341 contains a bandgap voltage
reference, an error amplifier, a P-channel pass
transistor, and a resistor-divider for setting output
voltage. The output voltage is fixed with high
accuracy by advanced trimming technology.

The STL6341 has been designed to be used
with low cost ceramic capacitors and requires a
minimum output capacitor of 1.0uF. The devices
are available in SOT-23, SOT-89.

BFEATURE

Low Current Consumption: 1pA
Maximum Output Current: 100mA

Low Dropout Voltage: 800mV@50mA
Operating Voltage Range: 2.5V to 18V
Output Voltage Range: 1.5V to 5.0V
Thermal Overload Shutdown Protection
Low ESR Capacitor Compatible
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BAPPLICATIONS

1038/nbay O MO7

Battery Powered Equipment.
Precision Voltage References
Portable Communication Devices
Hand Held Electronics

Wireiess Communication Systems

X 2 X X 4

B P/N CONFIGURATION

1 VOUT

|: —1 VIN

1 GND

TOP VIEW
SOT-89

B PART MARKING INFORMATION

GND T
T 1 VIN
VOUT [

TOP VIEW
SOT-23

STL6341-XX X-XX X

Lead Plating Code
Handling Code
Package Code

Voltage Code

F

Lead Plating Code
G : Lead-free product.
This product is RoHS compliant
Handling Code
TR : Tape&Reel TB : Tape&Box

Package Code
K:SOT-89 S:SO0T-23

Voltage Code
XX:15/18/25/28/30/33/50
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B ORDERING INFORMATION

STL6341

Part Number SOT-89 |Package Code| Package VOUT Voltage Shipping

1.5
1.8
25
STL6341-XXK-TRG K SOT-89 2.8 1000/Tape&Reel
3.0
3.3
5.0

Part Number SOT-23 |Package Code| Package VOUT Voltage Shipping

1.5
1.8
2.5
STL6341-XXS-TRG S TO-23 2.8 3000/Tape&Reel
3.0
3.3
5.0

Note:
3% “XX"stands for output voltages.
% G : Lead-free product. This product is RoHS compliant

BABSOLUTE MAXIMUM RATINGS (Ta = 25C Unless otherwise noted )

Parameter Symbol Maximum Unit

Power Dissipation SOT-89 Pp 550 mW
SOT-23 310

Input Voltage VIN 20 V
Output Current Limit lout 100 mA
Operating Ambient Temperature Range TopPr -40~+125 °C
Storage Temperature Range TstG -55~+150 °C
Lead Soldering Temperature TLEAD +260 °C

Note: Exceeding these ratings could cause damage to the device. All voltages are with respect to Ground. Currents are
positive into, negative out of the specified terminal.

STL6341 Rev.1.2 2
Copyright © Semtron Microtech Corp. WWW.semtron-micro.com



@ SemMT3ION STL6341

BELECTRICAL CHARACTERISTICS(Ta = 25 Unless otherwise noted )

Parameter Symbol Test Conditions Min Typ Max | Unit
Input Voltage VIN - 2.5 - 18 \Y,
ViN=VouT+1V, lout =1mA 20, Vour 20,
Vour=2.7V
Output Voltage Vout - — \%
Vin=VouTt+1V, lout =1mA 2 49, Vout 2 49,
Vour=2.7V e e
Line Regulation VsR VOUTHV%V'NngV - 0.2 0.3 %
loutT=1mA
. OmA=IlouT=50mA 0
Load Regulation VLR ViN=Vour+1V - 0.01 0.02 %o
lout=1mA - 16 20 mV
Dropout Voltage Vb Vout=5.0V, lout=10mA - 160 200 mV
lout=50mA - 800 1000 | mV
Maximum Load Current IMAX 50 - mA
Quiescent Current la Vin=Vout+1V - 1.0 25 MA
Temperature /A\Vout/ Vout=5.0V, lout=10mA i 06 i mV/C
Characteristic of AVout | ATA TA=-40"C~+150C '

NOTES: (1) Measured using a double sided board with 1 x 2 square inches
of copper area connected to the GND pin for “heat spreading.

B ~UNCTION BLOCK DIAGRAM

vmﬁ TA]

Voltage Reference ‘
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STL6341

B 7YPICAL APPLICATIONS

VIN VIN STL6341 vout Vout
| CN GND Court
T 1uF T 1uF

BWAPPLICATION INFORMATION

@ Detail Description

The STL6341 is a low quiescent current LDO

linear regulator. It supplies a preset 3.3V, 3.6V and
5.0V output voltages for output current up to 50mA.
Other mask options for special output voltages from
1.5V to 5.0V with 100mV increment are also
available. As illustrated in function block diagram, it
consists of a 1.23V band gap reference, error
amplifier, P-channel pass transistor and an internal
feedback voltage divider.

The 1.23V band gap reference is connected to the
error amplifier, which compares this reference with
the feedback voltage and amplifies the voltage
difference. If the feedback voltage is lower than the
reference voltage, the pass-transistor gate is pulled
lower, which allows more current to pass to the
output pin and increases the output voltage. If the
feedback voltage is too high, the pass-transistor
gate is pulled up to decrease the output voltage.

The output voltage is feedback through an internal
resistor-divider connected to OUT. Additional blocks
include an output current limiter, thermal sensor,
and shutdown logic.

@ Internal P-channel Pass Transistor

The STL6341 features a P-channel MOSFET
pass transistor. Unlike similar designs using PNP
pass transistors, P-channel MOSFETs require no
base drive, which reduces ground pin current.
PNPbased regulators also waste considerable
current in dropout conditions when the pass
transistor saturates, and use high base-drive
currents under large loads. The STL6341 does not

\\}—4

suffer from these problems and consumes only
1.0uA (Typ.) of ground pin current under heavy
loads as well as in dropout conditions.

€ Output Voltage Selection

The first two digits of part number suffix identify
the output voltage (see Ordering Information). For
example, the STL6341-50 has a preset 5.0V output
voltage.

€ nput-Output Voltage

A regulator's minimum input-output voltage
differential, or dropout voltage, determines the
lowest usable supply voltage. In battery-powered
systems, this will determine the useful end-of-life
battery voltage. The STL6341 uses a P-channel
MOSFET pass transistor, its dropout voltage is a
function of drain-to-source on-resistance (Rbs(on))
multiplied by the load current.

VbprorouT= VIN - Vout= RDs(oN) X louT
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STL6341

BAPPLICATION CIRCUITS
€ Current Boost Circuit

The figure below shows a boost circuit for
increasing the output current. Output current 60mA
or more can be obtained by this circuit.

STL6341 BT

o Vo

-|- GHD _l_

Short-Circuit  protection of Tr1 can be
implemented by adding the sense resistor RS and
the PNP transistor Tr2 as shown below.

STL6341 LT Vean

GHND -

T

The current limit of the protection circuit is:
ILimiT=VBE2/RS

@ \Voltage Boost Circuit

If the output voltage you need is greater than 5.0V,
the circuit in the figure below will increase output
voltages easily.

ouT_

VINOTW STL6341 ; o Voun
T - %1? N

L

R2

The output voltage is obtained by:
Vout= VseT X (1+R2/R1)+Iss X R2

Where Vser is the preset output voltage of
STL6341 and Iss is the quiescent current. Because
of the low quiescent current, the resistor values, R1
and R2, can be set as large as several hundreds kQ
to lower the power consumption of the whole system.

€ Constant Current Source
The STL6341 Series can be used as a constant
current source within allowable current limit.

STL6341

ouT

GND

Vser < Ry,

L LT,

P

IE“_-'u
Ry

The output current is obtained by:

loutT=VseT/RA + Iss

@Dual Supply

A dual supply can be constructed with two
STL6341 series as show in the figure below. This
circuit provides two outputs (5V and 8V) with the
STL6341 -30 and the STL6341-50. As the
resistance R lets the quiescent current of IC1 pass.
R is unnecessary if the minimum output current of
IC2 is more than the IC1 quiescent current. D is a
protection diode in case Vout2 becomes larger than
VouT1.

IG1
Vi 0 IN | sTie341 [OUT o Voum
—L vy av
GMD T (]
1c2
IM [ sTL6341 [DQOUT,

- GMD
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STL6341

B 7YPICAL CHARACTERISTICS (25T Unless Note)

Output Voltage VS Input Voltage

GND Pin Current VS Input Voltage
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STL6341

BSOT7-89 PACKAGE DIMENSIONS

A R E—
B
: Dirmenzions
! L Symbol Inches Iillimeters
I : T hir fla hir hila
. £ _j A 73| 181 240 460
c : B 055 071 1.40 1.80
: G (154 165 391 4.19
l o : D 035 043 0580 1.10
' 1. U E 091 102 23 2.6
< | P F 114 A22 290 3.10
= F ~ T G 013 020 0.32 052
H 014 022 0.36 056
_,|J . J 014 | 017 0.35 0.44
/ : , \ \ K 055 063 1.40 1.60
[ L
1 2 3
BSOT7-23 PACKAGE DIMENSIONS
p— A
—™ D Dimensions
Symhol Inches Millimeters
T T hfir Pz hir [
C B il 0410 n12a 280 304
B 0.83 nnas 210 264
I::I I::I —L | C 047 0055 1.20 1.40
D 0.35 Q.04 0.9 1.0z
—» F[«—E —* E 0.70 008 178 205
l —p-lq— F o1& 0024 045 0Ea
A e 0.0m 0.0039 ooa n100
G ‘ :a 4 H 0035 0044 0.9 112
l J 0003 ono7 0.0s5 n1a
= K oos 002 0.3y 0.5
Tl l—k _T_
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