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Semiconductor LM160QML

High Speed Differential Comparator

General Description Features

The LM160 is a very high speed differential input, comple-
mentary TTL output voltage comparator with improved char-
acteristics over the pA760/uA760C, for which it is a pin-for-
pin replacement. The device has been optimized for greater
speed, input impedance and fan-out, and lower input offset
voltage. Typically delay varies only 3nS for overdrive varia-

Guaranteed high speed:  20nS max

Tight delay matching on both outputs
Complementary TTL outputs

High input impedance

Low speed variation with overdrive variation

tions of 5mV to 400mV. Fan-out of 4

Complementary outputs having minimum skew are provided. Low input offset voltage

Applications involve high speed analog to digital convertors Series 74 TTL compatible

and zero-crossing detectors in disk file systems.

Ordering Information

NS Part Number SMD Part Number NS Package Number Package Description

LM160H/883 5962-8767401GA H08C 8LD Metal Can
LM160 MD8 (Note 1) Bare Die

Note 1: FOR ADDITIONAL DIE INFORMATION, PLEASE VISIT THE HI REL WEB SITE AT: www.national.com/analog/space/level_die

Connection Diagrams

Metal Can Package

INPUT 2

INPUT 1

TOP VIEW
20155904

See NS Package Number HO8C
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LM160QML

Schematic Diagram
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Absolute Maximum Ratings (vote 2)

Positive Supply Voltage
Negative Supply Voltage

Peak Output Current
Differential Input Voltage

Input Voltage

Operating Temperature Range
Storage Temperature Range
Thermal Resistance

+8V
-8V
20 mA
+5V
V+2V, 2 V-
-55°C < T, < +125°C
-65°C < T, < +150°C

0.a
Still Air 165°C/W
400 LF/min 67°C/W
6,c 25°C/W
Lead Temperature (Soldering, 10 sec.) 260°C
ESD Tolerance (Note 3) 1,600V
Quality Conformance Inspection
Mil-Std-883, Method 5005 - Group A
Subgroup Description Temp (°C)
1 Static tests at +25
Static tests at +125
3 Static tests at -55
4 Dynamic tests at +25
5 Dynamic tests at +125
6 Dynamic tests at -55
7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Switching tests at +125
11 Switching tests at -55
12 Settling time at +25
13 Settling time at +125
14 Settling time at -55
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DC Parameters

LM160H/883 Electrical Characteristics

Symbol Parameter Conditions Notes Min | Max Unit gf::;s
Vou B Logical "1" Output Voltage Ve #4.5V, | = -320pA 24 \ 1,2,3
Vou A Logical "1" Output Voltage Ve #4.5V, | = -320pA 24 \ 1,2,3
Vo A Logical "0" Output Voltage Voo #4.5V, g = 6.4mA 0.4 \ 1,2,3
Vo B Logical "0" Output Voltage Voo =45V, Ig =6.4mA 0.4 \" 1,2,3
Ig Input Bias Current Voo =5V, V=5V 20 HA 1,2,3
IYexa Positive Supply Current Vee = +6.5V 32 mA 1,2,3
lec Negative Supply Current Ve = 6.5V -16 mA 1,2,3
log B Short Circuit Current Voo = 4.5V -15 | -52 mA 1,2,3
logA Short Circuit Current Voo = 4.5V -15 | -52 mA 1,2,3
Vio Input Offset Voltage Voo = 5V -5.0 | 5.0 mV 1,2,3
lo Input Offset Current Voo = #5V -3.0 | 3.0 pA 1,2,3
I (1) Unbalanced Input Current Voo =25V, Vin(1) =0, (Note 4) -1.0 mA 1,2,3

V|\ (2) =5V
I (2) Unbalanced Input Current Voo =25V, Vi (1) = 8V, (Note 4) -1.0 mA 1,2,3
Vy (2) =0V
Vee Supply Voltage (Note 4) +6.5 \Y 1,2,3
BV¢c Supply Breakdown Voltage (Note 4) | = \ 1,2,3
Ve g:nmgrzon Mode Input Voltage 1y, _ ,6.5v (Note 4) | +4.0 v 1,2,3
A Differential Input Voltage Range (Note 4) | £5.0 \Y 1,2,3

AC Parameters

The following conditions apply, unless otherwise specified. V¢ =5V, f = 10MHz (sinusoidal)

Symbol Parameter Conditions Notes Min | Max Unit grs::;;s
tResp Response Time VN =30mVp_p (Note 5) 25 nS 9
tResp Response Time Vin=2Vp_p (Note 5) 20 nS 9

Note 2: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed
specifications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test
conditions.

Note 3: Human body model, 1.5 kQ in series with 100 pF.
Note 4: Parameter tested go—no—go, only.
Note 5: Bench test, use 70256644.
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Typical Performance Characteristics
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Common-Mode
Pulse Response
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Revision History

Released

Revision

Section

Changes

11/30/2010

A

New Release, Corporate format

1 MDS data sheets converted into one Corp. data
sheet format. The drift table was eliminated since it
did not apply MNLM160-X Rev OBL will be archived.
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Physical Dimensions inches (millimeters) unless otherwise noted

0.350—0.370
{8.890—9.398)
DIA _
0315-0.385
> (8.001-8.509)
MAX
0.025
DJGS—UJBS? (0.635] Eg:;)r;r:ouzu
{4.191-4.699) | j

(
REFERENCE PLANE ﬁf ——m—= = SEATING PLANE
0.035 I I I Ti
o l I A 00150000

(12.70) MAX {0.381-1.016)

’H* 0.016-0.019 |\ ovo

{0.406 —0.483)

0.195-0.205 DIA
{4.953—5.207) P.C.

@5 |77
0.029—0.045
(0.737-1.143)
0.028—-0.034
ST 0.115—0.145
711 -0.864 0.115-0.145
© )\>//< (2.921-3.683)
DIA

45° EQUALLY

SPACED |
Metal Can Package (H)

NS Package Number HO8C

HO8C (REV E)

www.national.com 8




Notes

www.national.com

TINOO9LINT



LM160QML High Speed Differential Comparator

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators [ www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise |Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) | www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors [ SolarMagic™ www.national.com/solarmagic
PLL/VCO www.national.com/wireless PowerWise® Design www.national.com/training
University
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LIFE SUPPORT POLICY
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