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1.8V, Nanopower,
PUSH-PULL OUTPUT COMPARATOR

FEATURES DESCRIPTION

e VERY LOW SUPPLY CURRENT: 0.8pA (typ) The TLV349x family of push-pull output comparators fea-
e INPUT COMMON-MODE RANGE 200mV tures a fast 6us response time, and < 1.2pA (max) nanopower
BEYOND SUPPLY RAILS capability, allowing operation from 1.8V — 5.5V. Input com-

mon-mode range beyond supply rails make the TLV349x an

e SUPPLY VOLTAGE: +1.8V to +5.5V . ) -
ideal choice for low-voltage applications.
e HIGH SPEED: 6us Micro-sized packages provide options for portable and space-
e PUSH-PULL CMOS OUTPUT STAGE restricted applications. The single (TLV3491) is available
e SMALL PACKAGES: in SOT23-5 and SO-8. The dual (TLV3492) comes in
SOT23-5 (Single) SOT23-8 and SO-8. The quad (TLV3494) is available in
SOT23-8 (Dual) TSSOP-14 and SO-14.

The TLV349x is excellent for power-sensitive, low-voltage

APPL'CAT'ONS (2-cell) applications.

e PORTABLE MEDICAL EQUIPMENT TLV349x RELATED PRODUCTS
e WIRELESS SECURITY SYSTEMS PRODUCT | FEATURES
e REMOTE CONTROL SYSTEMS TLV370x | 560nA, 2.5V to 16V, Push-Pull CMOS Output Stage
e HANDHELD INSTRUMENTS Comparator _
TLV340x 550nA, 2.5V to 16V, Open Drain Output Stage Comparator
e ULTRA-LOW POWER SYSTEMS

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. .

Products conform to specifications per the terms of Texas Instruments i,

standard warranty. Production processing does not necessarily include TEXAS

testing of all parameters. INSTRUMENTS
www.ti.com

Copyright © 2002-2004, Texas Instruments Incorporated



ABSOLUTE MAXIMUM RATINGS®

Operating Temperature
Storage Temperature ..

Lead Temperature (soldering, 10s)

SUPPIY VORAGE ..o +5.5V
Signal Input Terminals, Voltage® . (V=) = 0.5V to (V+) + 0.5V
CUMent® ... +10mA

Output ShOrt-CirCUIt®) .........oooiveeiieieiieeeecee e Continuous
.—40°C to +125°C
.—65°C to +150°C
JUNCON TEMPEIALUIE ....coviiiiiiiiiieeiee e +150°C

NOTE: (1) Stresses above these ratings may cause permanent damage.
Exposure to absolute maximum conditions for extended periods may de-
grade device reliability. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those specified is
not implied. (2) Input terminals are diode-clamped to the power-supply rails.
Input signals that can swing more than 0.5V beyond the supply rails should

be current limited to 10mA or less. (3) Short-circuit to ground, one amplifier

per package.

PACKAGE/ORDERING INFORMATION®

ELECTROSTATIC
DISCHARGE SENSITIVITY

This integrated circuit can be damaged by ESD. Texas
Instruments recommends that all integrated circuits be handled
with appropriate precautions. Failure to observe proper han-
dling and installation procedures can cause damage.

ESD damage can range from subtle performance degrada-
tion to complete device failure. Precision integrated circuits
may be more susceptible to damage because very small
parametric changes could cause the device not to meet its
published specifications.

SPECIFIED
PACKAGE TEMPERATURE PACKAGE ORDERING TRANSPORT

PRODUCT PACKAGE-LEAD DESIGNATOR RANGE MARKING NUMBER MEDIA, QUANTITY
TLV3491 SOT23-5 DBV —40°C to +125°C VBNI TLV3491AIDBVT Tube, 250

" " " " " TLV3491AIDBVR Tape and Reel, 3000
TLV3491 SO-8 D —40°C to +125°C TLV3491 TLV3491AID Tube, 100

" " " " " TLV3491AIDR Tube, 2500
TLV3492 SOT23-8 DCN —40°C to +125°C VBO1 TLV3492AIDCNT Tube, 250

" " " " " TLV3492AIDCNR Tape and Reel, 3000
TLV3492 SO-8 D —40°C to +125°C TLV3492 TLV3492AID Tube, 100

" " " " " TLV3492AIDR Tape and Reel, 2500
TLV3494 TSSOP-14 PW —40°C to +125°C TLV3494 TLV3494AIPWT Tape and Reel, 94

" " " " " TLV3494AIPWR Tape and Reel, 2500
TLV3494 SO-14 D —40°C to +125°C TLV3494 TLV3494AID Tape and Reel, 58

" " " " " TLV3494AIDR Tape and Reel, 2500

NOTE: (1) For the most current package and ordering information, see the Package Option Addendum located at the end of this data sheet.

PIN CONFIGURATIONS

Top View
O
Out | 1 5 |V+
< OutA| 1 14| out D
v-[2 o °
Z OutA |1 < 8 | v+ -InA| 2 13|-InD
+'"E Z‘"“ —-InA |2 w 7 |outB +InA| 3 12|+inD
_5(2)
SOT23-5@ +nA| 3 O 6 |-InB vt | 4 TLV3494 11 | v
5 V- | 4 5|+InB +InB | 5 10| +InC
NC@ | 1 8 | NC(®
SOS'CF)22—8 -InB| 6 9 [-InC
—In| 2 7 | v+ :
TLV3491 outB | 7 8 |outc
+In | 3 6 | Output
TSSOP-14
v-| 4 5 | NC® SO-14
SO-8 NOTES: (1) NC means no internal connection.
(2) Orient pins according to package marking.
? Toas TLV3491, 3492, 3494
2 INSTRUMENTS : ,
www.ti.com SBOS262B




ELECTRICAL CHARACTERISTICS: Vg = +1.8V to +5.5V

Boldface limits apply over the specified temperature range, T, = —40°C to +125°C.

At To = +25°C, and Vg = +1.8V to +5.5V, unless otherwise noted.

TLV3491, TLV3492, TLV3494

PARAMETER CONDITION MIN TYP MAX UNITS
OFFSET VOLTAGE Vos
Input Offset Voltage Vew =0V, g =0V +3 +15 mvV
vs Temperature dVog/dT T, =—40°C to +125°C +12 uv/°c
vs Power Supply PSRR Vs=1.8V to 5.5V 350 1000 uvIv
INPUT BIAS CURRENT
Input Bias Current Ig Vem = Vec/2 +1 +10 pA
Input Offset Current los Vem = Vec/2 +1 +10 pA
INPUT VOLTAGE RANGE
Common-Mode Voltage Range Vewm (V-)-0.2v (V+) +0.2V \%
Common-Mode Rejection Ratio CMRR Vew=-0.2Vto (V+) - 1.5V 60 74 dB
Ven=-0.2V to (V+) + 0.2V 54 62 dB
INPUT CAPACITANCE
Common-Mode 2 pF
Differential 4 pF
SWITCHING CHARACTERISTICS f=10kHz, Vgrgp = 1V
Propagation Delay Time, Low-to-High tpLH) Input Overdrive = 10mV 12 us
Input Overdrive = 100mV 6 us
Propagation Delay Time, High-to-Low teHL Input Overdrive = 10mV 13.5 us
Input Overdrive = 100mV 6.5 us
Rise Time tr C, =10pF 100 ns
Fall Time te C, =10pF 100 ns
OUTPUT Vg=5V
Voltage Output High from Rail Vou lout = BMA 90 200 mvV
Voltage Output Low from Rail VoL lout = 5MA 160 200 mvV
Short-Circuit Current Isc See Typical Characteristics
POWER SUPPLY
Specified Voltage Vg 1.8 5.5 \%
Operating Voltage Range 1.8 5.5 \%
Quiescent Current®) lo Vo =5V, Vg = High 0.85 1.2 HA
TEMPERATURE RANGE
Specified Range -40 +125 °C
Operating Range —40 +125 °C
Storage Range -65 +150 °C
Thermal Resistance, 6;,
SOT23-5, SOT23-8 200 °C/W
SO-8 150 °C/IW
SO-14, TSSOP-14 100 °C/W

NOTE: (1) I per channel.

TLV3491, 3492, 3494

SBOS262B
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TYPICAL CHARACTERISTICS

At Tp = +25°C, Vg = +1.8V to +5.5V, and Vg = 100mV, unless otherwise noted.

QUIESCENT CURRENT vs TEMPERATURE

QUIESCENT CURRENT
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TYPICAL CHARACTERISTICS (Cont.)

At Tp = +25°C, Vg = +1.8V to +5.5V, and Vg = 100mV, unless otherwise noted.

PROPAGATION DELAY (tp, ;) vs CAPACITIVE LOAD % PROPAGATION DELAY (tpy) vs CAPACITIVE LOAD
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TYPICAL CHARACTERISTICS (Cont.)

At Tp = +25°C, Vg = +1.8V to +5.5V, and Vg = 100mV, unless otherwise noted.
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APPLICATIONS INFORMATION

The TLV349x family of comparators feature rail-to-rail input
and output on supply voltages as low as 1.8V. The push-pull
output stage is optimal for reduced power budget applica-
tions and features no shoot-through current. Low supply
voltages, common-mode input range beyond supply rails,
and a typical supply current of 0.8uA make the TLV349x
family an excellent candidate for battery-powered applica-
tions with single-cell operation.

BOARD LAYOUT

Figure 1 shows the typical connections for the TLV349x. To
minimize supply noise, power supplies should be capaci-
tively decoupled by a 0.01uF ceramic capacitor in parallel
with a 10uF electrolytic capacitor. Comparators are very
sensitive to input noise. Proper grounding (use of ground
plane) and guarding of high-impedance nodes will help
maintain specified performance of the TLV349x family.

V+
o

II 0.01uF Il

L
VIN o _\ - -

TLV3@—O Vour
Vrer © +/

10uF

SETTING REFERENCE VOLTAGE

It is important to use a stable reference when setting the
transition point for the TLV349. The REF1004 provides a
1.25V reference voltage with low drift and only 8upA of
quiescent current.

EXTERNAL HYSTERESIS

Comparator inputs have no noise immunity within the range
of specified offset voltage (£15mV). For noisy input signals,
the comparator output may display multiple switching as
input signals move through the switching threshold. The
typical comparator threshold of the TLV349x is £15mV. To
prevent multiple switching within the comparator threshold of
the TLV349x, external hysteresis may be added by connect-
ing a small amount of feedback to the positive input. Figure
2 shows a typical topology used to introduce hysteresis,
described by the equation:

R
Y =(V* -V L
HysT = ( REF)R1+R2

Vyvst Will set the value of the transition voltage required to
switch the comparator output by increasing the threshold
region, thereby reducing sensitivity to noise.

FIGURE 1. Basic Connections of the TLV349x.

R,
Viyst = (V= Vier) m
Vi O -
TLV349x —O Vour
+
R,
W

%Rl

VREF

FIGURE 2. Adding Hysteresis to the TLV349x.

;
TLV3491, 3492, 3494 #\;;TTREG‘QENTS ,
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APPLICATIONS

RELAXATION OSCILLATOR

The TLV349x can be configured as a relaxation oscillator to
provide a simple and inexpensive clock output. The capacitor
is charged and discharged at a period of T = 0.69RC, and is
powered by a single supply.

U3 (V) o= oo o= ¢
[
v+ T Ty
V+
C Q R
I Vour
+ |_|_|_|_L
/ +> t
R R Lo
V+Oo—/\/ T T,

T=0.69 (RC)

FIGURE 3. TLV349x Configured as a Relaxation Oscillator.

DRIVING THE MSP430

The reset circuit shown in Figure 4 provides a reset to the
MSP430 microcontroller. Operation of the circuit is based on
a stabilization time constant of the supply voltage, rather than
on a predetermined voltage value. The negative input is a
reference voltage created by a simple resistor divider. These

{9 TEXAS
8 INSTRUMENTS
www.ti.com

resistor values should be relatively high to reduce the current
consumption of the circuit. The positive input is an RC circuit
that provides a power-up delay. When power is applied, the
output of the comparator is low, holding the processor in the
reset condition. Only after the supply voltage has stabilized
does the positive input of the comparator become higher
than the negative input, resulting in a high output state, and
releasing the processor for operation. The stabilization time
required for the supply voltage is adjustable by the selection
of the RC component values. Use of a lower-valued resistor
in this portion of the circuit will not increase current consump-
tion because no current flows through the RC circuit after the
supply has stabilized. By selecting R4, C4, R,, and Rg, the
user can ensure a reliable reset signal to the microcontroller
for a given dv/dt for Vc.

MSP430

RESET

FIGURE 4. The TLV349x Configured as a Reset Circuit for
the MSP430.

TLV3491, 3492, 3494
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R Texas PACKAGE OPTION ADDENDUM
INSTRUMENTS
www.ti.com 14-Jan-2004

PACKAGING INFORMATION

ORDERABLE DEVICE STATUS(1) PACKAGE TYPE PACKAGE DRAWING PINS PACKAGE QTY
TLV3491AID ACTIVE SOIC D 8 100
TLV3491AIDBVR ACTIVE SOP DBV 5 3000
TLV3491AIDBVT ACTIVE SOP DBV 5 250
TLV3491AIDR ACTIVE SoIC D 8 2500
TLV3492AID ACTIVE SOIC D 8 100
TLV3492AIDCNR ACTIVE SSOP DCN 8 3000
TLV3492AIDCNT ACTIVE SSOP DCN 8 250
TLV3492AIDR ACTIVE SOIC D 8 2500
TLV3494AID ACTIVE SOIC D 14 58
TLV3494AIDR ACTIVE SOIC D 14 2500
TLV3494AIPWR ACTIVE TSSOP PW 14 2500
TLV3494AIPWT ACTIVE TSSOP PW 14 250

(1) The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.




MECHANICAL DATA

DBV (R—PDSO-G5) PLASTIC SMALL—-OUTLINE PACKAGE

0,50

0,95 »‘ ’4—5x03O 0,20 @]
5
H T
f

022
170 3,00 o
1,50 2,60 l
T 1
1 3 l Gage Plane |/ §
3,00
P
— 1,45 MAX

A\
Seating Plane & \ ) ‘

v v
us | o
0,00

4073253-4/H 10/2003

A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion.
D. Falls within JEDEC MO-178 Variation AA.

NOTES:

b TExXAS
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MECHANICAL DATA

MPDS099 — MARCH 2001

DCN (R-PDSO-G8)

PLASTIC SMALL-OUTLINE

o
(&)]

0,65

S

o
[ee)

.
Ll Ll

Area
L, 1,95 REF —J

3,00
2,80
1,45
0,90
130 0,15 0,20
0,90 900 09

_C’|_C’
= o
olo

>

4202106/A 03/01

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

Foot length measured reference to flat foot surface
parallel to Datum A.

D. Package outline exclusive of mold flash, metal burr and
dambar protrusion/intrusion.

E. Package outline inclusive of solder plating.

F. Avisual index feature must be located within the
cross-hatched area.

{'} TEXAS
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

L 0.069 (1,75) MAX 0,004 0.10) ™ | 0.004 (0,10)
PINS **
8 14 16
DIM
0197 | 0344 | 0394
A MAX (5.00) | (8,75) | (10,00)
0189 | 0337 | 0.386
A MIN 480) | (855 | (9,80)

4040047/E 09/01

NOTES: A.
This drawing is subject to change

COow

Falls within JEDEC MS-012

All linear dimensions are in inches (millimeters).

without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).

b TeEXAS
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2004, Texas Instruments Incorporated
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