
~'National ,. Voltage Comparators· 
~ Semiconductor 
LM161/LM261/LM361 High Speed Differential 
Comparators 
General Description Features 

• Independent strobes 

• Guaranteed high speed 20 ns max 

• Tight delay matching on both outputs 

• Complementary TTL oufputs 

The LM161/LM261/LM361 is a very high speed 
differential input, complementary TTL output 
voltage comparator with improved 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 
b~ operated f~om op amp supplies (±15V). 

• Operates from op amp supplies ±15V 

Complementary outputs having minImum skew 
are provided. Applications involve high speed 
analog to digital convertors and zero-crossing 
detectors in disc file systems. 

• Low speed variation with overdrive variation 

• Low input offset voltage 

• Versatile supply voltage range 

Schematic and Connection Dblgrams 
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Order Number LM161J, LM261J 
or LM361J . 

See NS PaCkage J14A 

Order Number LM361N 
Sea NS Pack_ N14A 

Metal Can PackaQ8 .. 
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Order Number LM161H, LM261H 
.or LM361H 
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Absolute Maximum Ratings Operating Conditions' 
MIN TYP MAX 

Positive Supply Voltage, V+ +16V Supply Voltage V+ 
Negative Supply Voltage, V- -16V LM1611LM261 SV lSV 
Gate Supply Voltage, Vee +7V LM361 SV lSV 
Output Voltage +7V Supply Voltage V-

o Differential Input Voltage ±SV LM161/LM261 -iiV -15V 

Input Common Mode Voltage ±6V LM361 -BV -15V 

Power Dissipation 600mW Supply Voltage Vee 
Storage Temperature Range -ii5°C to +150°C LMIB1/LM261 4.5V SV S.5V 

Operating Temperature Range TMIN TMAX LM361 4.75V SV S.25V 

LM161 --55°C to .12SoC 

LM261 -2SoC to +8SoC 

LM361 OoC to +70°C 
Lead Temperature (Soldering. 10 sec) 300°C 

Electrical Characteristics (V+ ... +10V. Vee = +5V. V-= -lOV, TMIN -S::TA S:TMAX • un'less noted I 

LIMITS 

PARAMETER CONDITIONS , LM161/LM261 LM361 UNITS 

MIN TVP MAX MIN TvP MAX 

Input Offset Voltage 1 3 1 5 mV 

Input Bias Current TA = 25°C 5 10 pA 
20 30' pA 

Input Offset Current TA :::: 2SOC 2 2 pA 
3 5 pA 

Voltage Gain TA = 25°C 3 3 V/mV 

Input Resistance TA = 25°C. f = 1 kHz 20 20 kG 

Logical "1" Output Voltage Vee = 4.7SV, 
2.4 3.3 2.4 3.3 V 

'SOURCE = -.5 mA 

Logical "0" Output Voltage Vee = 4.7SV, 
.4 .4 V 

ISINK = 6.4 mA 

Strob~ Input "1" Current Vee" S.2SV. 
200 200 pA 

VSTROBE '" 2.4V 

Strobe Input "0" Current 
Vee = S.2SV, 

-1.6 -1.6 mA 
VSTROBE :0 .4V 

Strobe Input "0" Voltage Vec '" 4.7SV .8 .8 V 

Strobe Input "1" Voltage Vee" 4.7SV 2 2 V 

OUlPut Short Circuit Current Vce '" 5.25V. VOUT .., OV -18 5S -18 -5S mA 

V· = 10V. V- = -10V. 
Supply Current 1+ Vee =' S.2SV, 4.S mA 

-55°C:S TA ~ 12SOC 

Supply Current 1+ 
v+ = 10V. V- = -10V~ 

-. Vee = S.2SV, 5 mA 
O"C~TA ~70°C 

V·. 10V. V- = -IOV, 
Supply Current ,- Vee· S.2SV• 10 mA 

··SS"C"; T A $ 12Soc 

V· = IOV, V- = -lOY. 
Supply Current 1- Vee = 6.2SV. 10 mA 

OOCSTA ~70oC 

V· = 10V, V- = -IOV. 
Supply Current Ice Vce = 5.25V, 18 mA 

--55"C $ TA $ 12SoC 

V· = 10V, V- = -IOV, 
Supply Current Icc Vee'" S.2SV. 20 mA 

O°C~TA ~70oC 

TRANSIENT RESPONSE V IN = SO mV Overdrive 

Propagation Delay Time (tpelIOI) TA = 2S"C 14 20 14 20 n. 

Propagation Delay Time Itpdll)) TA'= 2SOC 14 20 14 20 ns 

Delay Between Output A and B TA '2SoC 2 S 2 5 ns 

Strobe Delay Time (",.,.,1 TA ' 2SOC 8 8 ns 

Strobe Delay Time (",.,,,1 TA = 25°C 8 8 n. 
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Typical Performance Cha(ac~eristics 
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Strobe Dillay vs Ambient 
Temperature 
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AMBIENT TEMPERATURE rc) 

AC Test Circuit 

OUTPUT v+ 

INPUT 1 

VIN' ,50 mV FANOUT = , FANOUT = 4 
v'=+10V R=2.4k R-6BO" 
V-·_'OV . C='6pF C=30pF 
Vce' 5J5V 

5-36 

:! 
>-

~ ., 
z 
" ;: 
~ 
~ 
If 

~ 
'" '" .. 
~ ., 
> .. 
~ 
:;; 
.s 
w 

'" ~ 
'" > ... 
~ 
'" 

1H914 

lN914 

lN9'4 

"'2 , 

90 

BO 

70 

60 

50 

40 

3D 

20 

10 

o 

150 

140 

130 

Input Characteristics 

II' ·,OV 
v-· -IOV 
vcc' 5.25V 

f--

-5-4-3-2-' 0'2345 

DIFFERENTIAL INPUT VOLTAGE IV) 

Propagation De'ay vs Ambient 
Temperature 

S~E Ak rE~T CIRCJIT 

'I 
"'DI~ ~ I-

-iANr~ L 
"'DID) 

1 L i-' FANOUT = , 

-55-35-15' 5 2& .5 && 85 105125 

AMBIENT TEMPERATURE rc) 

Common-Mode 
PulseR_nse 

'" ~'H 
iII!1 

'''<>-ti~ 
-'" 

'Y' 

40 80 

TIME I"" 

--

J\"'" 

120 160 


