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o 25 75 100

) 0 o 0 0

10 ~1.02 5 -9.9 -1.49
20 ~1,58 - -1.24 -2.70
30 -1.58 ~9.92 ~2.,70 -3.10
40 -2.18 ~2.85 ~3.52 -4.44
50 -2.50 -3.5 ~4.44 -4,44
60 -3.52 24 e -4,93 25,46
70 -4,28 NER -5,19 -5.,46
80 -4.28 -5.19 -5.19 -5.74
90 —2.8' -5,19 ~5.46 -6.62
100 -3.52 -5.19 -5.46 -6.62
110 -4.,28 -6.62 -5.73 ~7.26
120 ~4,75 -7.26 -5,73 ~7.26
130 -6.50 -7.51 -5.73 -7.96
140 -7.54 -8.26 -5.46 -7.96
150 -B.22 -8.72 -5.46 -8.72
160 -7.51 ~7.51 -5.46 -4,44
170 -5.58 -6.62 -4.93 -3.52
180 -4,75 ~6.62 ~4,93 -3.52
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12 -0.45
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80 -3.1
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109 -3.74
119 ~4,44
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130 -4,44
149 -3.1
159 -1.94
160 -2.50
170 -3.1
180 -3.74
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o o
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110 ~15.56
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170 -12.96
180 -16.48
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Taildnaae 1dnTa
) z 5
10 k e 5.4
7o —4.6 -4,5
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wsolute Maximum Ratings

, -y Voltage +18V  Input Voltage Range (Note 2) +15V
+o= Dissipation (Note 1) 500mW  Output Short Circuit Duration Continuous
e-2ting TeEnperEture Range 0°Cto +70°C  Storage Temperature Range -65°Cto +150°C
I AX) 115°C Lead Temperature (Soldering, 10 seconds) 300°C
~~erential Input Voltage +30V

oC Electrical Characteristics (ote 4)

LF353
oL PARAMETER CONDITION
sYMB (o) ONS MIN TYP MAX UNITS
25 Input Offset Voltage Rg=10kQ, Tp=25°C 5 10 mV
Over Temperature 13 mV
,.OS‘AT Average TC of Input Offset Rg =10k 10 wvi°C
Voltage
s Input Offset Current Tj =25°C, (Notes 4, 5) 25 100 pA
Tj<70°C 4 nA
Input Bias Current Tj= 25°C, (Notes 4, 5) 50 200 pA
Tj<70°C 8 nA
R Input Resistance Tj =08 L 1012 Q
Aol Large Signal Voltage Gain Vg = 215V, To=25°C 25 100 VimV
Vo = =10V, R = 2kQ
{ Over Temperature 15 VimV
) Output Voltage Swing Vg= =15V, R = 10kQ: =12 +135 v
oM input Common-Mode Voltage A | 4 +15 v
Bange Vg= +15V =1 .13 v
CMRR Common-Mode Rejection Ratio Rg € 10kQ - 70 100 dB
#SRR Supply Voltage Rejection Ratic (Note 6) [ 70 100 dB
< Supply Current 36 6.5 mA
AC Electrical Characteristics ote 4)
SYMBOL < LF353
2 PARAMETER CONDITIONS MIN TYP MAX UNITS
Amplifier to Amplifier Coupling Tao=25°C, f=1Hz- -120 dB
20 kHz (Input Referred)
$3 Slew Rate ‘ Vg= =15V, Tp=25°C 13 Vius
GEw Gain Bandwidth Product Vg= =15V, Ta=25°C 4 MHz
¢ Equivalent Input Noise Voltage Ta=25°C, Rg = 1002, 16 nVIVHz
f = 1000 Hz
i Equivalent Input Noise Current p T] =25°C, f=1000Hz 0.01 pA/VHz

_"" 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 160 °C/W junction to ambient

"¢ N package, and 150 °C/W junction to ambient for the H package.

2 Unless otherwise specified the absolute maximum negative input voltage is equal 10 the negative power supply voltage.*

3’ The power dissipation limit, however, cannot be exceeded.

4 These specifications apply for Vg= 15V and 0°C <€ Tp < +70°C. Vs, I and Igg are measured at Vgm =0.

$: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the |uncﬂon '

Xure, T Due to the limited production test time, the input bias currents measured are correlated to junction temperature. In n

Seaticn !he junction temperature rises above the ambient temperature as a result of internal power dissipation, Pp. Tj=Ta +'

"E € 4 is the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be ke
-.'h

r" 6. Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accc

SSmmon practice.

€6€41

343 ‘\_——h
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Typical Performance Characteristics
Input Bias Current Input Bias Current Supply Current
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Typical Performance Characteristics (continued)
Undistorted Output Voltage
Distortion vs Frequency Swing Open Loop Frequency Response
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Defi ition of Terms

National
Semiconductor

Definition of Terms

Input Bias Current: The average of the two input
currents,

Input Offset Current: The absolute value of the differ-
ence between the two input currents for which the
output will be driven higher than or lower than specified
voltages.

Input Offset Voltage: The absolute value of the voltage
between the input terminals required to make the output
voltage greater than or less than specified voltages.

Input Voltage Range: The range of voltage on the
input terminals (common-mode) ovér which the offset
specifications apply.

Logic Threshold Voltage: The voltage at the output
of the comparator at which the loading logic circuitry
changes its digital state.

Negative. Output Level: The negative dc output voltage
with the comparator saturated by a differential input
equal to or greater than a specified voltage.

Output Leakage Current: The current into the output
terminal with the output voltage within a given range
and the input drive equal to or greater than a given vglue.

Output Resistance: The resistance seen looking into the
output terminal with the dc output level at the logic
threshold voltage.

Output Sink Current: The maximum negative current
that can be delivered by the comparator.

Positive Output Level: The high output voltage level
with a given load and the input drive equal to or greater
than a specified value.

Power Consumption: The power required to operate
the comparator with no output load. The power will
vary with signal level, but is specified as'a maximum
for the entire range of input signal conditions.

—

Voltage Comparators

Response Time: The interval between the application of
an input step function and the time when the output
crosses the logic threshold voltage. The input step drives
the comparator from some initial, saturated input
voltage to an input level just barely in excess of that
required to bring the output from saturation to the
logic threshold voltage. This excess is referred to as the
voltage overdrive. -

Saturation Voltage: The low-output voltage level with
the input drive equal to or greater than a specified value.

Strobe Current: The current out of the strobe terminal
when it is at the zero logic level.

Strobed Output Level: The dc output voltage, inde-
pendent of input conditions, with the voltage on the
strobe terminal equal to or less than the specified
low state.

. Strobe “ON" Voltage: The maximum voltage on either

strobe terminal required to force the output to the
specified high state independent of the input voltage.

Strobe “OFF” Voltage: The minimum voltage on the
strobe terminal that will guarantee that it does not
interfere with the operation of the comparator.

Strobe Release Time: The time required for the output
to rise to the logic threshold voltage after the strobe
terminal has been driven from zero to the one logic
level.

Supply Current: The current required from the positive
or negative supply to operate the comparator with no
output load. The power will vary with input voltage, but
is specified as @ maximum for the entire range of input
voltage conditions. :

Voltage Gain: The ratio of the change in output voltage
to the change in voltage between the input terminals -
producing it. : -
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National Voltage Comparators
Semiconductor
LF111/LF211/LF311 Voltage Comparators
General Description
The LF111, LF211 and LF311 are FET input voltage Further, the LF111 can be used in place of the LM111
comparators that virtually eliminate input current errors. eliminating errors due to input currents. See the ““appli-
Designed to operate over a 5.0V to *15V range the cation hints’’ of the LM311 for application help.

LF111 can be used in the most critical applications.

The extremely low input currents of the LF111 allows Advantages
the use of a simple comparator in applications usually
requiring input current buffering. Leakage testing, long
time delay circuits, charge measurements, and high
source impedance voltage comparisons are easily done. ® No need for input current buffering

® Eliminates input current errors
® Interchangeable with LM111

Connection Diagram

Metal Can Package

100 Viem

Order Number LF111H, LF211H
or LF311H
See NS Package HO8C

Schematic Diagram and Auxiliary Circuits
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