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LMx19 High Speed Dual Comparator
1 Features 2 Description
- Two Independent Comparators The LM119 series are precision high-speed dual

: comparators fabricated on a single monolithic chip.
* Operates from a Single 5-V Supply They are designed to operate over a wide range of
+ Typically 80-ns Response Time at 15 V supply voltages down to a single 5-V logic supply and
e Minimum Fan-out of 2 Each Side ground. They have higher gain and lower input
. ; currents than devices such as the LM710. The
!\r/l:;l;)neur;ulpepm Current of 1 uA Over uncommitted collector of the output stage makes the
LM119 compatible with RTL, DTL, and TTL, as well
* Inputs and Outputs can be Isolated from System as capable of driving lamps and relays at currents of
Ground up to 25 mA.

* High Common-Mode Slew Rate The LM319A offers improved precision over the
) ) standard LM319, with tighter tolerances on offset
Connection Diagram voltage, offset current, and voltage gain.

o " Although designed primarily for applications requiring
- b operation from digital logic supplies, the LM119 series
2 oureurs are fully specified for power supplies up to £15 V.
—1n v The series features faster response than the LM111,

NPT 1 5—::{£J [0 -T2 at the expense of higher power dissipation. However,
v 8 J i—ﬂ “neuT2 the high-speed, wide operating voltage range and low

GND 1

+INPUT 1 4 —if

omeTs T " package count make the LM119 more versatile than
older devices such as the LM711.

" The LM119 is specified from -55°C to +125°C, the
" LM219 is specified from -25°C to +85°C, and the

OUTPUT 1

1—

2—

GND 1

LM319A and LM319 are specified from 0°C to +70°C.

+INPUT 1 4 —d b—11 V¢

-INPUT 1 5 —f —10 -INPUT 2

Device Information("
' s PART NUMBER PACKAGE BODY SIZE (NOM)
TO-100 (10) 8.96 mm x 8.96 mm

6.67 mm x 19.56
mm

V- 65— —9 +NPUT2

ouTPUT2 7

LM119, LM219,
Typical Application - Relay Driver LM319 CDIP (14)

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

INPUTS

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions

D, J, or NFF Package
14-Pins CDIP and PDIP
Top View

LME Package
10-Pins TO-100 (Metal Can Package)

Top View
1= 14
2— =13
GND1 3 12 OUTPUT 1
+INPUT 1 l—::éj e 11V
~INPUT 1 5 =yt =10 -INPUT 2
Ve G o ‘/?:\’;—! +INPUT 2
OUTPUT 2 7 8 GND2
1 — —14
2 — —13
GND 1 12 OUTPUT 1
+INPUT 1 ‘—:ﬁj 11 V*
~INPUT 1 5§ =t =10 -INPUT 2
V- 6—t ? E—Q +INPUT 2
OUTPUT 2 7 — —8 GND2
NAD Package
10-Pins CFP
Top View
1 10
OUTPUTIC— ] @ — A
2 9
GND 1|:3 a:| INPUT 2-
INPUT 1+ ] LM119W 7:IINPUT2+
4
|NPUT1-|:5 6:IGNDZ
v-—] 1 0UTPUT2
Pin Functions
PIN 110 DESCRIPTION
NAME NO. NO. NO.
(D, J, NFF 14) (LME 10) | (NAD 10)
OUTPUT 1 1 12 1 O Comparator 1 output
GND 1 2 3 2 G Comparator 1 ground connection
INPUT 1+ 3 4 3 | Comparator 1 input
INPUT 1- 4 5 4 | Comparator 1 input
V- 5 6 5 P Negative supply voltage
OUTPUT 2 6 7 6 O Comparator 2 output
GND 2 7 8 7 G Comparator 2 ground connection
INPUT 2+ 8 9 8 | Comparator 2 input
INPUT 2- 9 10 9 | Comparator 2 input
V+ 10 11 10 P Positive supply voltage
NC 1,2,13,14 No connect. Do not connect to ground.

Copyright © 2000-2016, Texas Instruments Incorporated
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5

Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)"®@®)

MIN MAX UNIT
Total supply voltage 36 \
Output to negative supply voltage 36 \
Ground to negative supply voltage 25 \
Ground to positive supply voltage 18 \
Differential input voltage -5 +5 \'%
Input voltage ™ -15 +15 \Y;
Power dissipation(® 500 mw
Output short circuit duration 10 sec
Lead temperature (soldering, 10 sec.) 260 °C
Dual-In-Line Package Soldering (10 seconds) 260
Soldering information® Sg;zl:lé)sl;tline Package Vapor Phase (60 215 °C
Small Outline Package Infrared (15 seconds) 220
LM119 -55 125
Operating temperature LM219 25 85 °C
LM319A, LM319 0 70
Storage temperature, Tgg —65 150 °C

(™)

@)
(3)

(4)
®)

(6)

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and
specifications.

Refer to RETS119X for LM119H/883 and LM119J/883 specifications.

For supply voltages less than 15 V the absolute maximum input voltage is equal to the supply voltage.

The maximum junction temperature of the LM119 is 150°C, while that of the LM219 is 110°C. For operating at elevated temperatures,
devices in the H10 package must be derated based on a thermal resistance of 160°C/W, junction to ambient, or 19°C/W, junction to
case. The thermal resistance of the J14 and N14 packages is 100°C/W, junction to ambient.

See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering surface mount devices.

5.2 ESD Ratings

VALUE UNIT

Vespy Electrostatic discharge

| Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(" +800 \Y

(™)

JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

5.3 Thermal Information

LM119, LM219, LM319
™) TO-100 PDIP CDIP
THERMAL METRIC (LME) (NFF) W) UNIT
10 PINS 14 PINS 14 PINS
Rgua Junction-to-ambient thermal resistance 160 100 100 °C/W
ReJc(top) Junction-to-case (top) thermal resistance 19 NA NA °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report, SPRA953.
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5.4 Electrical Characteristics LM119, LM219

These specifications apply for Vg = £15 V, and the Ground pin at ground, and -55°C < TA < +125°C, unless otherwise stated.
With the LM219, all temperature specifications are limited to —25°C < TA < +85°C. The offset voltage, offset current and bias
current specifications apply for any supply voltage from a single 5-V supply up to £15-V supplies. Do not operate the device

with more than 16 V from ground to V.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Input Offset Voltage" Ta = 25°C, RS < 5k 0.7 4 mv
Input Offset Current(") Tp = 25°C 30 75 nA
Input Bias Current Ta=25°C 150 500 nA
Voltage Gain T =25°C®@ 10 40 Vimv
Response Time® Ta = 25°C, Vg = +15V 80 ns
Saturation Voltage ¥LN=S2_55°{:“V’ lour = 25 mA 0.75 1.5 \Y;
Output Leakage Current ¥LN=2255%V’ Vour =35V 0.2 2 pA
Input Offset Voltage " Rg < 5k 7 mv
Input Offset Current(") 100 nA
Input Bias Current 1000 nA
Vg =15V -12 +13 +12
Input Voltage Range " - \%
V*=5V, V=0 1 3
V*z45V,V =0
Vin S =6 mV, Ik € 3.2 mA
Saturation Voltage To20°C 0.23 0.4 \%
TA<0°C 0.6
Output Leakage Current Z'B \2/5 mV, Vour =35V, V7 = Vanp 1 10 pA
Differential Input Voltage 15 \%
Positive Supply Current Tpo=25°C,VF=5V,V =0 4.3 mA
Positive Supply Current Ta=25°C,Vg =215V 8 11.5 mA
Negative Supply Current Ta=25°C,Vg =115V 3 4.5 mA

(1) The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a 1-

mA load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input

impedance.

(2) Output is pulled up to 15 V through a 1.4-kW resistor.
(3) The response time specified is for a 100-mV input step with 5-mV overdrive.

Copyright © 2000-2016, Texas Instruments Incorporated
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5.5 Electrical Characteristics LM319, LM319A

These specifications apply for Vg = £15 V, and 0°C < T, < 70°C, unless otherwise stated. The offset voltage, offset current,
and bias current specifications apply for any supply voltage from a single 5-V supply up to +15-V supplies. Do not operate the
device with more than 16 V from ground to Vs.

PARAMETER TEST CONDITIONS LM319A LM319 UNIT
MIN TYP  MAX MIN TYP MAX
Input Offset Voltage" Ta = 25°C, RS < 5k 0.5 1 2 8| mv
Input Offset Current(") Ta = 25°C 20 40 80 200 nA
Input Bias Current Ta=25°C 150 500 250 1000 nA
Voltage Gain Ta =25°C® 20 40 8 40 Vimv
Response Time®) Ta=25°C, Vg =15V 80 80 ns
Saturation Voltage \T/LN=52'510%”‘V’ lour =25 mA 0.75 15 075 15| V
Output Leakage Current x'-N:Z\)gN:Z’(Y\O/?Ir: Sgg{’c 0.2 10 0.2 10| pA
Input Offset Voltage™" Rs < 5k 10 10| mVv
Input Offset Current(") 300 300] nA
Input Bias Current 1000 1200 nA
Vg=#15V £13 #13
Input Voltage Range " - \%
V*=5V,V'=0 1 3 1 3

Saturation Voltage x:;;‘_-%’ h\\’/_, TSI%K c30mA 0.3 0.4 03 04| V
Differential Input Voltage =5 +5 \%
Positive Supply Current Ta=25°C,V'=5V,V =0 4.3 4.3 mA
Positive Supply Current Ta=25°C,Vg =15V 8 12.5 8 12.5 mA
Negative Supply Current Ta=25°C,Vg =15V 3 5 3 5/ mA

(1) The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a 1-
mA load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input

impedance.

(2) Outputis pulled up to 15 V through a 1.4-kW resistor.
(3) The response time specified is for a 100-mV input step with 5-mV overdrive.

Submit Documentation Feedback

Copyright © 2000-2016, Texas Instruments Incorporated
Product Folder Links: LM119 LM219 LM319



13 TEXAS
INSTRUMENTS

www.ti.com

LM119, LM219, LM319
SNOSBJ2B ~AUGUST 2000-REVISED JANUARY 2016

5.6 Typical Characteristics

5.6.1 Typical Characteristics — LM119, LM119A, LM219
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Figure 7. Response Time for Various Input Overdrives
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Figure 8. Response Time for Various Input Overdrives
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Typical Characteristics — LM119, LM119A, LM219 (continued)

0
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Figure 11. Supply Current
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Figure 12. Output Limiting Characteristics

5.6.2 Typical Characteristics — LM319, LM319A
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Figure 15. Transfer Function Figure 16. Response Time for Various Input Overdrives

8 Submit Documentation Feedback

Copyright © 2000-2016, Texas Instruments Incorporated

Product Folder Links: LM119 LM219 LM319



13 TEXAS

INSTRUMENTS
LM119, LM219, LM319
www.ti.com SNOSBJ2B —AUGUST 2000—REVISED JANUARY 2016
Typical Characteristics — LM319, LM319A (continued)
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Figure 19. Response Time for Various Input Overdrives Figure 20. Response Time for Various Input Overdrives
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Figure 23. Common-Mode Limits Figure 24. Output Limiting Characteristics
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6 Detailed Description
6.1 Functional Block Diagram

R1
3.5k

\4 & V+
%m
R2 R3 R6 S 3k
>4k >4k k1% I\‘Qg

> Ny

Q

- /
— Q2 Q6 1
INPUTS > \\fl 10 pF
1

A\

R4 RS
3k 3k P R10

N 470

Qs RS
2k
T0 OTHER R9
« HALF

— 0
MY
— 0
n
~N

A

R22
60 )
Q21 R15
223 300
~N e —— oUTPUT
01/4 P
Q16
R16
600
$R25 S R24
S 600 250
R21
900 o1y
Q17 R
° ° ° * GND

DS005705-1
xDo not operate the LM119 with more than 16V between GND and \*
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7 Application and Implementation

NOTE
Information in the following applications sections is not part of the Tl component
specification, and Tl does not warrant its accuracy or completeness. Tl's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

7.1 Typical Applications

7.1.1 Relay Driver

INPUTS

7.1.2 Window Detector

sV

<
> 5
3 500

<
p—TTL OUTPUT

Figure 26. Window Detector
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8 Device and Documentation Support

8.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community

resources, tools and software, and quick access to sample or buy.

Table 1. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY DOCUNENTS SOPTWASE N
LM119 Click here Click here Click here Click here Click here
LM219 Click here Click here Click here Click here Click here
LM319 Click here Click here Click here Click here Click here

8.2 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see Tl's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

8.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

8.4 Electrostatic Discharge Caution

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y I\ during storage or handling to prevent electrostatic damage to the MOS gates.

8.5 Glossary

SLYZ022 — T/ Glossary.
This glossary lists and explains terms, acronyms, and definitions.

9 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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