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LM111 - LM211
LM311

VOLTAGE COMPARATORS

MAXIMUM INPUT CURRENT : 150nA
MAXIMUM OFFSET CURRENT : 20nA
DIFFERENTIAL INPUT VOLTAGE RANGE :
30V

POWER CONSUMPTION : 135mW AT 15V
SUPPLY VOLTAGE : +6V TO +15V

» OUTPUT CURRENT : 50mA

DESCRIPTION

The LM111, LM211 and LM311 are voltage
comparators that have low input currents.

They are also designed to operate over awide range
of supply voltages : from standard +15V operational
amplifier supplies down to the single +5V supply
used for IC logic.

Their output is compatible with RTL-DTLand TTL as
well as MOS circuits and can switch voltages up to
+50V at output currents as high as 50mA.

PIN CONNECTIONS (top views)

N D
DIP8 S08

(Plastic Package) (Plastic Micropackage)

J

CERDIP 8
(Cerdip Package)
H
TO99
(Metal Can)

ORDER CODES

Part Temperature Package |
Number Range HIN[J]D
LM111 -55, 125°C o | e | ot .
LM211 —40, 105°C e e | o] o
LM311 0, 70°C o | e | o | o
Examples : LM111H, LM111J

TO99 DIPB/CERDIPS
SO8

1 - Ground

10 — i 2 - Non-inverting input
3 - Inverting input

2 ] 7 4-Veo
5 - Balance

a (] ] 6 6 - Strobe/balance
7 - Output

4 5

O p 8- Vet
111-01.EPS 111-02.EPS

December 1992

177

307

111-01.TBL




LM111 - LM211 - LM311

SCHEMATIC DIAGRAM

input

Strobe/balance
DD Balance

vee [

R
4 kO

Emitter output or ground

111-03.EPS
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter LM111 LM211 LM311 Unit
Vee Supply Voltage 36 36 36 \'/
Via Differential Input Voltage +30 +30 +30 v
Vi Input Voltage — (note 1) 15 +15 +15 \
Pt Powaer Dissipation 500 mwW
Toper Operating Free-air Temperature Range -55to +126 | —40to +105 0to +70 °C
Teig Storage Temperature Range —65to0 +150 | —65 to +150 | —65 to +150 °C
Vi1 Ground to Negative Supply Voltage 30 30 30 Vv
Vi) Output to Negative Supply Voltage 50 50 40 \'
Output short-circuit duration : 10s LM111 : +150°C
Voltage at strobe pin : Voc* -5V Maximum junction temperature LM211 : +150°C
LMB11 : +150°C

Noie :

equal to the negative supply voltage or 30V below the positive supply, whichever is less.
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1. This rating applies for +15V supplies. The positive input voitage kmit is 30V above the negative. The negative input voltage mit is
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LM111 - LM211 - LM311

ELECTRICAL CHARACTERISTICS

Vce = £15V, Tamb = 25°C (unless otherwise specified)

Symbol Parameter LM111 - LM211 LM311 Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage (Rs < 50kQ2) — (note 1) mv
Tamb = +25°C 0.7 3 2 75
Tmin. € Tamb € Tmax- 4 10
lio Input Offset Current — (note 1) nA
Tamb = +25°C 4 10 6 50
Trmin. < Tamb < Tmax. 20 70
Ib Input Bias Current — {(note 1) nA
Tamb = +25°C 60 100 100 | 250
Tmin- < Tamb < Tmax. 150 . 300
Aw | Large Signal Voltage Gain 40 200 40 200 vimv
Supply Currents mA
lect Positive 5.1 6 5.1 7.5
lec Negative 41 5 4.1 5
Viem | Input Common Mode Voltage Range Vv
Tmin. € Tamb < Tmax. -145| +13.8| +13 +13.8 | +13
-14.7 -145| -14.7
VoL ' Low Level Output Voltage v
Tamp = +25°C, lo = 50mA V< -5mV 0.75 | 15
Vic-10mV 075 | 15
Tmin, € Tamb < Tmax.
Vee' 2445V, Voo =0
Isink = 8BmA Vig-6mV 0.23 04
Vi<-10mV 023 | 04
loH High Level Ougaut Current
Tamb = +25°C Viz + 5mV, Vg = +35V 0.2 10 nA
Vi 2 +10mV, Vo = +5V 0.2 50 nA
Trin. € Tamb € Tmax. Vi>+ 5mV, Vo = +35V 0.1 0.5 pA
Isirobe | Strobe Current 3 3 mA
te Response Time — (note 2) 200 200 ns

Notes : 1. The offset voltage, offset current and bias current specifications apply for any supply voltage from a single +5V supply up to +15V

supplies.

The ofiset voltages and offset currents given are the maxirnum values required to drive the output down to +1V or up to +14V with
a 1mA load current. Thus, these parameters define an error band and take inte account the worst-case of voltage gain and input

impedance.

2. The response time specified (see definitions) is for a 100mV input step with SmV overdrive.
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LM111 - LM211 - LM311

OUTPUT VOLTAQE (V)

COMMON MODE LIMITS (V)

TRANSFER CHARACTERISTICS OUTPUT LIMITING CHARACTERISTICS
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LM111 - LM211 - LM311

SATURATION VOLTAGE (V)

EQUIVALENT INPUT
OFFSET VOLTAGE (mV}

LOW LEVEL OUTPUT SATURATION VOLTAGE

EQUIVALENT INPUT OFFSET ERROR
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LM111 - LM211 - LM311

\
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LM111 - LM211 - LM311

TYPICAL APPLICATIONS
. CRYSTAL OSCILLATOR LOW VOLTAGE ADJUSTABLE REFERENCE
| SUPPLY
vic-+5V

100k Output

111-07.EPS

Lt c1e
™ 1.5 pF

* Solid tantalum

111-08.EPS

100KHz FREE RUNNING MULTIVIBRATOR

TTL INTERFACE WITH HIGH LEVEL LOGIC

p—C Square wave autput

* TTL or DTL fan-out two

tnput Vic=+8V T
R1 R3
240k 62 kn['] :‘Eﬂ
o 2 8
7
LM
ca |2 "
47ka| [Ra To TTL logic
2 k2

0 to +30 V swing and

+ 15 V threshoid
‘ 111-09.EPS 111-10.EPS
i AUXILIARY CIRCUITS
i STROBE INCREASING INPUT STAGE OFFSET BALANCING

111-11.EPS

CURRENT

111-12.EPS 111-13.EPS
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