National

Semiconductor

LM361 - High Speed Differential Comparator

Features Typical Application

« Independent strobes
+ Guaranteed high speed: 20 ns max Parametric Table
« Tight delay matching on both outputs

« Complementary TTL outputs

« Operates from op amp supplies: 15V Response Time 0014 us

« Low speed variation with overdrive variation Output Bus Differential

« Low input offset voltage Supply Min 11 Volt

« Versatile supply voltage range Supply Max 32 Volt
Channels 1 Channels

Offset Voltage max, 25C | 1mV

Output Current 50 mA

Block Diagram
Input Range Differential

Supply Current Per Channel 13 mA

*click for larger image

PowerWise Rating 3 182 UA x US v STROBEN vee
Max Input Bias Current 30000 nA
Special Features Strobe aureut
Temperature Min OdegC
Temperature Max 70 deg C
Function Comparator J—
v stapgea® -
Typical Performance
*click for larger image
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Datasheet
D
RoHS Compliance Information
LM161/LM361 High Speed Differential Comparators
LM161/LM361 High Speed Differential Comparators (Japanese)
Package Availability, Models
Package Factory Lead Time Std Package
Part Number MSL | Peak | RoHS CAD Models Pack Marking
Type Pins | Spec, Weeks it
P P Rating |Reflow |Report | Symbols Ay Size Format
STD | 1 | 235 Full production rail NSUzYTT
LM361M SOIC NARROW | 14 RoHS | Download N/A of LM361M
NoPB| 1 260 6 weeks | 2000 55
ST 1 235 Full production reel NSUZXYTT
LM361MX SOIC NARROW | 14 RoHS | Download N/A of LM361M
NopB| 1 260 6 weeks | 3000 2500
S| 1 NA Full production rail
NSUZXYYTTE#
LM361N MDIP 14 RoHS | Download N/A of LM36IN
) ) o [Noes| 1| na Bweeks | 500 &
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STD B NA Full production box
LM361H TO-100 10 RoHS | Download N/A of NSZXYTTE# LM361H
NOPB 1 NA 6 weeks 1000 500
Lifetime buy wafer jar
LM361 MWC Wafer N/A of -
N/A ’20000 NA
Obsolete Versions
Obsolete Part Alternate Part or Supplier Source Last Time Buy Date
LM361J NONE NONE 04/04/95
General Description
The LM161/LM361 is a very high speed differential input, complementary TTL output voltage with improved ct over the for which it is a pin-for-pin

replacement. The device has been optimized for greater speed performance and lower input offset voltage. Typically delay varies only 3 ns for over-drive variations of 5 mV to 500 mV. It
may be operated from op amp supplies (+15V).

Ci y outputs having

Reliability Metrics

skew are provided. Applications involve high speed analog to digital converters and zero-crossing detectors in disk file systems.

Part Number Process EFR Reject EFR Sample Size PPM * LTA Rejects LTA Device Hours FITS MTTF (Hours)
LM361 MWC SLM 0 42786 0 0 3352500 2 951281028
LM361H SLM 0 42786 0 0 3352500 2 951281028
LM361M SLM 0 42786 0 0 3352500 2 951281028
LM361MX SLM 0 42786 0 0 3352500 2 951281028
LM361N SLM 0 42786 0 0 3352500 2 951281028

Note: The Early Failure Rates were calculated as point estimates. The Long Term Failure Rates were calculated at 60% confidence using the Arrhenius equation at 0.7eV activation energy
and derating the assumed stress temperature of 150°C to an application temperature of 55°C.
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National
Semiconductor

LM161/LM361

High Speed Differential Comparators

General Description

The LM161/LM361 is a very high speed differential input,
complementary TTL output voltage comparator with im-
proved characteristics over the SE529/NE529 for which it is
a pin-for-pin replacement. The device has been optimized for
greater speed performance and lower input offset voltage.
Typically delay varies only 3 ns for over-drive variations of 5
mV to 500 mV. It may be operated from op amp supplies
(£15V).

Complementary outputs having maximum skew are pro-
vided. Applications involve high speed analog to digital con-
verters and zero-crossing detectors in disk file systems.

Features

Independent strobes

Guaranteed high speed: 20 ns max

Tight delay matching on both outputs
Complementary TTL outputs

Operates from op amp supplies: *15V
Low speed variation with overdrive variation
Low input offset voltage
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m \ersatile supply voltage range

Connection Diagrams

Dual-In-Line Package

Vee STROBE 1 NC ouUTPUT 1 GND OUTPUT 2 STROBE 2
14 13 12 n 10 9 ll
1 2 3 4 5 6 I'I
vt NC INPUT 1 INPUT 2 NC V- NC
00570802
Top View

Order Number LM361M, LM361MX or LM361N
See NS Package Number M14A or N14A

Metal Can Package

e GND

QUTPUT 2

strose 2 (¢

00570803

Order Number LM161H/883 or LM361H
See NS Package Number H10C

© 2004 National Semiconductor Corporation DS005708
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Logic Diagram
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vt STROBE 1* V¢c
‘Av ‘L—Il QUTPUT 1
INPUT 1
INPUT 2
I_L_.' OUTPUT 2
v STROBE 2* ~

00570804
*Output is low when current is drawn from strobe pin.
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LM161/LM361

Positive Supply Voltage, V*

Negative Supply Voltage, V-

Gate Supply Voltage, Ve

Output Voltage

Differential Input Voltage

Input Common Mode Voltage

Power Dissipation

Storage Temperature Range

Operating Temperature Range
LM161

LM361

For Any Device Lead Below V~

Supply Voltage V*
LM161

Lead Temp. (Soldering, 10 seconds)

5V

Absolute Maximum Ratings (Note 1)

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

+16V

-16V

+7V

+7V

+5V

+6V

600 mW

-65°C to +150°C
Tuin Tmax
-55°C to +125°C
-25°C to +85°C
0°C to +70°C
260°C

0.3V

Operating Conditions
Min

Typ Max

15V

Electrical Characteristics
(V* = +10V, Vg = 45V, V™ = =10V, Tyin £ Ta £ Tyaxs Unless noted)

LM361

Supply Voltage V-
LM161
LM361

Supply Voltage Ve
LM161
LM361

ESD Tolerance (Note 5)

Soldering Information
Dual-In-Line Package

Soldering (10 seconds)

Small Outline Packag

Vapor Phase (60 seconds)

e

Infrared (15 seconds)

Min
5V

4.5V
4.75V

Typ

5V
5V

Max
15V

-15V
-15V

5.5V
5.25V

1600V

260°C

215°C
220°C

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

mount devices.
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Limits
Parameter Conditions LM161 LM361 Units
Min Typ Max Min Typ Max
Input Offset Voltage 1 3 1 5 mV
Input Bias Current Ta=25C 5 10 HA
20 30 pA
Input Offset Current Ta=25°C 2 2 MA
3 5 pA
Voltage Gain Ta=25°C 3 3 V/imV
Input Resistance Ta=25°C, f=1 kHz 20 20 kQ
Logical “1” Output Voltage Vee=4.75V, 2.4 3.3 24 3.3 Vv
Isource=—0.5 MA
Logical “0” Output Voltage Vee=4.75V, 0.4 0.4 \
lsink=6.4 mA
Strobe Input “1” Current Vce=5.25V, 200 200 pA
(Output Enabled) Vsrrose=2.4V
Strobe Input “0” Current Vee=5.25V, -1.6 -1.6 mA
(Output Disabled) Vsrrose=0.4V
Strobe Input “0” Voltage Vee=4.75V 0.8 0.8 Vv
Strobe Input “1” Voltage Vee=4.75V 2 2 Vv
Output Short Circuit Current Vee=5.25V, Vou1=0V -18 -55 -18 -55 mA
V=10V, V"=-10V,
Supply Current I* Vcc=5.25V, 45 mA
-55°C<TA<125°C
2
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Electrical Characteristics (continued)

(V* =410V, Vg = 45V, V7 = =10V, Ty < Ta < Tyax: unless noted)

67°C/W (400 LF/Min
Air Flow)

oic 25°C/W

Note 4: Refer to RETS161X for LM161H and LM161J military specifications.
Note 5: Human body model, 1.5 kQ in series with 100 pF.

00570817

Note 3: Measurements using AC Test circuit, Fanout = 1. The devices are faster at low supply voltages.

Limits
Parameter Conditions LM161 LM361 Units
Min Typ Max Min Typ Max
V*=10V, V'=-10V,
Supply Current I* Vcc=5.25V, 5 mA
0°C<TA<70°C
V*=10V, V'=-10V,
Supply Current I~ Vee=5.25V, 10 mA
-55°C<T,<125°C
V*+=10V,
Supply Current I~ V7=-10V,V=5.25V, 10 mA
0°C<TA<70°C
V*=10V, V'=-10V,
Supply Current I Vee=5.25V, 18 mA
-55"C<T,<125°C
V*+=10V, V'=-10V,
Supply Current I Vce=5.25V, 20 mA
0°C<TA<70°C
Transient Response V\n = 50 mV overdrive
(Note 3)
Propagation Delay Time (t,qo) | Ta=25°C 14 20 14 20 ns
Propagation Delay Time (t,q1)) | 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 (t,q(0)) Ta=25°C 8 8 ns
Strobe Delay Time (t,q1)) Ta=25°C 8 8 ns
Note 1: The device may be damaged by use beyond the maximum ratings.
Note 2: Typical thermal impedances are as follows:
H Package J Package N Package
0ia 165°C/W (Still Air) 112°C/W 105°C/W
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2
o) PhySIcaI Dimensions inches (millimeters) unless otherwise noted (Continued)
o]
©
S 0.740—0.770
(v “ (18.80—19.56)
0.090
g’ > (2.286)
o [14] [13] [12] (1] [10] [s] [B] INDEX
A AREA
(@] ) Y 0.250 £0.010
— O /\J (6.350 £.0.254)
PIN NO. 1 AR PIN NO. 1
.:g mENT/m 27 (=] 4] 5)16] 1 IDENT
c 0.082 ;. 0.030 MAX
9 2.337) " [0.762) DEPTH
OPTION 1 OPTION 02
O
= Lo oam-0320
=) 42910, {7.620-8.128) 0.065
0145 -0.200 0.060 2 TvP _0.065
- {3.683 —5.060) ’ ‘ “_ RETTRA /\ T~ opTIONAL (1.651)
@ i [
()] Y j—"_
o 5 A 0.008-0.016 v,
(7)) 0.020 y _ 90° +4° TYP {0:203—0.406)
(0.508)
= My 0.125-0.150 ! +“/ 0.075£0.015
(3.175—3.810) {7905 £0.381) 0.280
o 0.014-0.023 < (7.112)—>|
" — 10,356 0.584) TYP —||<— . 0.100:£0.010 MIN
I s toom - ESR0E02SH)
— > iz o 0.325 "1 040
+1.016
8 (3'255 »0.381) N14A (REV F}
E Molded Dual-In-Line Package (N)
d Order Number LM361N
- NS Package Number N14A
({e]
-—
-
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