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LM161/LM261/LM361
High Speed Differential Comparators

General Description Features

The LM161/LM261/LM361 is a very high speed differential ~ ® Independent strobes
input, complementary TTL output voltage comparator with ~ ® Guaranteed high speed: 20 ns max
improved characteristics over the SE529/NE529 for which it m Tight delay matching on both outputs
is a pin-for-pin replacement. The device has been optimized  w Complementary TTL outputs
for greater speed performance and lower input offset volt- g Operates from op amp supplies: +15V
age. Typically delay varies only 3 ns for over-drive varlathns ® Low speed variation with overdrive variation
of 5 mV to 500 mV. It may be operated from op amp supplies .

® Low input offset voltage

]

(£15V). |
Complementary outputs having maximum skew are pro- Versatile supply Joitageiiing

vided. Applications involve high speed analog to digital con-
verters and zero-crossing detectors in disk file systems.

Connection Diagrams
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Top View
Order Number LM161J
LM361M or LM361N
See NS Package Number M14A or N14A
Note 1: Also available per SMD #5962-8757203
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Logic Diagram
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*Qutput is low when current is drawn from strobe pin.
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Absolute Maximum Ratings  (Note 2)

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

Positive Supply Voltage, V*
Negative Supply Voltage, V™
Gate Supply Voltage, Ve

+16V
-16V
+7V

Output Voltage
Differential Input Voltage

Input Common Mode Voltage

Power Dissipation

Storage Temperature Range
Operating Temperature Range

+7V

+5Vv

6V

600 mwW

-65°C to +150°C

TMIN TMAX

LM161 -55°C to +125°C
LM261 -25°C to +85°C
LM361 0°C to +70°C
Lead Temp. (Soldering, 10 seconds) 260°C

For Any Device Lead Below V™

0.3V

Electrical Characteristics
(V" = +10V, Ve = +5V, V™ = =10V, Tyn € Ta <€ Tuax, Unless noted)

Operating Conditions

Supply Voltage V*
LM161/LM261

LM361

Supply Voltage V-
LM161/LM261

LM361

Supply Voltage Ve
LM161/LM261

LM361

ESD Tolerance (Note 6)
Soldering Information
Dual-In-Line Package
Soldering (10 seconds)
Small Outline Package
Vapor Phase (60 seconds)
Infrared (15 seconds)

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

mount devices.

Min

5V
5V

-6V
-6V

4.5V
4.75V

Typ

5V
5V

Max

15v
15V

-15v
-15Vv

5.5V
5.25V

1600V

260°C

215°C
220°C

Limits
Parameter Conditions LM161/LM261 LM361 Units
Min Typ Max Min Typ Max
Input Offset Voltage 1 3 1 5 mV
Input Bias Current TA=25°C 5 10 WA
20 30 WA
Input Offset Current TA=25°C 2 2 WA
3 5 HA
Voltage Gain TA=25°C 3 3 Vimv
Input Resistance TA=25°C, f=1 kHz 20 20 kQ
Logical “1” Output Voltage Vee=4.75V, 2.4 3.3 2.4 3.3 \%
Isource==0.5 MA
Logical “0” Output Voltage Vee=4.75V, 0.4 0.4 \%
lsink=6.4 MA
Strobe Input “1” Current Vee=5.25V, 200 200 HA
(Output Enabled) Vsrrose=2.4V
Strobe Input “0” Current Vee=5.25V, -16 -1.6 mA
(Output Disabled) Vsrroee=0.4V
Strobe Input “0” Voltage V=475V 0.8 0.8 \Y
Strobe Input “1” Voltage Vee=4.75V 2 2 \Y,
Output Short Circuit Current Vee=5.25V, V=0V -18 -55 -18 -55 mA
=10V, V'=-10V,
Supply Current I* Vec=5.25V, 45 mA
—-55°C<T,<125°C
V*=10V, V'=-10V,
Supply Current I* Vec=5.25V, 5 mA
0°C<T,<70°C
V*=10V, V7=-10V,
Supply Current I~ Vee™5.25V, 10 mA
-55°C<T,<125°C
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Electrical Characteristics
(V* = 410V, Ve = +5V, V™ = =10V, Ty < Ta € Tuax, Unless noted)

(Continued)

AMBIENT TEMPERATURE ("C)

DS005708-8

-55-35-15 & 25 45 65 85 106 125

AMBIENT TEMPERATURE (°C)
DS005708-9

Limits
Parameter Conditions LM161/LM261 LM361 Units
Min Typ Max Min Typ Max
V=10V,
Supply Current I~ V7=-10V,Vcc=5.25V, 10 mA
0°C<T,<70°C
V=10V, V'=-10V,
Supply Current lec Vee=5.25V, 18 mA
—-55°C<T,<125°C
V=10V, V'=-10V,
Supply Current I Vee=5.25V, 20 mA
0°C<T,<70°C
Transient Response V\n = 50 mV overdrive
(Note 4)
Propagation Delay Time (t,q()) TA=25°C 14 20 14 20 ns
Propagation Delay Time (t,q)) TA=25°C 14 20 14 20 ns
Delay Between Output A and B | T,=25°C 2 5 2 5 ns
Strobe Delay Time (tpq()) TA=25°C 8 8 ns
Strobe Delay Time (toq1y) TA=25°C 8 8 ns
Note 2: The device may be damaged by use beyond the maximum ratings.
Note 3: Typical thermal impedances are as follows:
H Package J Package N Package
0ia 165°C/W (Still Air) 112°C/W 105°C/W
67°C/W (400 LF/Min
Air Flow)
0ic 25°C/W
DS005708-17
Note 4: Measurements using AC Test circuit, Fanout = 1. The devices are faster at low supply voltages.
Note 5: Refer to RETS161X for LM161H and LM161J military specifications.
Note 6: Human body model, 1.5 kQ in series with 100 pF.
Typical Performance Characteristics
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Typical Performance Characteristics

Supply Current vs
Ambient Temperature
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Propagation Delay vs
Supply Voltage
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(Continued)

Supply Current vs
Supply Voltage

SUPPLY CURRENT (mA)
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Strobe Delay vs Ambient

Temperature
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Propagation Delay vs
Ambient Temperature
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Common-Mode
Pulse Response
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AC Test Circuit
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Vin = £50 mv FANOUT =1 FANOUT = 4

* = +10V R = 2.4k R = 680Q
V™ = -10V C=15 pF C =30pF
Vee = 5.25V
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Schematic Diagram
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Physical Dimensions

0.180
(4.572)

————MAXj

inches (millimeters) unless otherwise noted

< 03500370
(8.890-9.398)
DIA
0.165-0.185 < 231520335
(4.191-4.699) (8.001—8.509)
DIA -
A 0025\ conTROLLED
(0.635) | gap pia
—}‘4 V. cereReNce PLANE
SEATING PLANE
0.500 0.035 l A
(12.70) (0.889) 0.015-0.040
MIN  MAX l] ” {0.381-1.016)
0.016-0.019 \

{0as—v.agy DATYP

~ % 0.028-0.034
{0.711-0.864)

0.029-0.045
(0.737-1.143)
0.115-0.145
(2.921-3.683)

DIA 0.115
(2.921)

TYP

H10C (REV E)
Metal Can Package (H)
Order Number LM161H/883, or LM361H
NS Package Number H10C

0785
{19.939)
MAX
s [ [@] 7] [ [ [5] (3]
(n:isl; 0.220-0.310
(5.588-7.874)
T T T T ToT T T
0.290-0.320 0.005 _, 0.200
{7365-8.128) oan FLASS 00600005 5.080)
SEALANT {1524 -0.127) MAX 0.020-0.060
T =] (0.508—1.528)
86°94° TvP | T
0.008-0.012
0.310-0410 (0.203-0.305) 0.018 £0.003
—m——l e, L_ Gy | bizs-020
2.489) 457 <0 (3.175-5.080)
MAX BOTH ENDS i 0.100 :0.010 o150
{2540 :0.254) @
MIN sten ey G

Ceramic Dual-In-Line Package (J)
Order Number LM161J
NS Package Number J14A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.335-0.344 )
(8.509—8.738)

FoananAag

|
0.228-0.244

0.228-0244 300
{5.791-6.198)
| TVP>/
T
LEAD NO. 1 .—~
IDENT Fal &
0.010 yax
(0.254)
0.150-0.157
™| 3.810-3.989)
0.053 -0.069
0.010-0.020 . _0.053-0.063
0.254-0.508) X 45° —»- (1.346—1.753)
8° MAX TYP + 0.004—0.010
ALL LEADS . (0.102—0.254)
¢ + { \ J,
i I SEATING e v oy 7 I
? PLANE T A T
0.008 —0.010 ? 20U s 0.014-0.020
{0.203-0.254) _0.016 —0.050 03%8) o) “ > {0.356—0.508) B
TYP ALL LEADS .0 (0.406 —1.270) TYP 0.008
TR TYP ALL LEADS > ~"T0.209) TYP
ALL LEAD TIPS M1aa eV H)
Order Number LM361M
NS Package Number M14A
0.740-0.770
(18.80—19,56)
0.090
"FLI (2.286)
[1a] [13] [12] [w] [io] [§] INDEX
AREA™
0.25040.010
O a (6.350 £0.254)
PINNO.1__TC AN PINNO.1___~
IDENT [T (2] [3] 4] (58] [T IDENT
0.092 oI 0.030 MAX
2.337) {0.762) DEPTH
OPTION 1 OPTION 02
0.135+0.005 0.300 —0.320
(3.02920.127) 7.620—8.128)
018520200 Ll e D080 P, R 3
(3.683—5.080) (1.524) OPTIONAL {1.651)
| v
I T [\
Y };Vi — f
4 / o 450 0.008-0.016
0.020 i 90°+4° TYP :ﬁ A {0:203—0.406)
(0.508 I - |t}
MmN 01250150 ! ! 0.0750.015
ot o e
.014 —0.02: f
03560584 " e _0.100:£0.010. WIN
‘ 0.050.40.010 (2.540+0.254) ¢ »
—| ~—morm 0525 10080
’ +1.016
(p2ss g 3) Nsh PV P

Molded Dual-In-Line Package (N)
Order Number LM361N
NS Package Number N14A
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LM161/LM261/LM361 High Speed Differential Comparators

Notes

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

safety or effectiveness.

National Semiconductor National Semiconductor

Corporation Europe

Americas Fax: +49 (0) 1 80-530 85 86

Tel: 1-800-272-9959 Email: europe.support@nsc.com

Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85

Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32

Francais Tel: +49 (0) 1 80-532 93 58

www.national.com Italiano  Tel: +49 (0) 1 80-534 16 80

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




