LM111, LM211, LM311
DIFFERENTIAL COMPARATORS WITH STROBES

SLCS007TH — SEFTEMBER 1573 — REVISED AUGUST 2003

Fast Response Times ® Can Operate From Single 5-V Supply
Strobe Capability ® Available in Q-Temp Automotive
Maximum Input Bias Current . .. 300 nA - High-Reliability Automotive Applications

= Configuration Control/Print Support

Maximum input O Current ... 70 nA = Qualification to Automotive Standards
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description/ordering information

The LM111, LM211, and LM311 are single high-speed voltage comparators. These devices are designed to
operate from a wide range of power-supply voltages, including +15-V supplies for operational amplifiers and
5-V supplies for logic systems. The output levels are compatible with most TTL and MOS circuits. These
comparators are capable of driving lamps or relays and switching voltages up to 50 V at 50 mA. All inputs and
outputs can be isolated from system ground. The outputs can drive loads referenced to ground, Ve or Viee—.
Offset balancing and strobe capabilities are available, and the outputs can be wire-OR connected. If the strobe
is low, the output is in the off state, regardless of the differential input.

description/ordering information

ORDERING INFORMATION

Vi max ORDERABLE TOP-SIDE
Ta AT 25°C PACKAGEY PART NUMBER MARKING
FOIP (P) Tube of 50 LM311P LM311P
Tube of 75 LM311D
SOIC (D) LM311
Reel of 2500 | LM311DR
—0°C to 70°C 7.6mv
SOP (PS) Reel of 2000 | LM311PSR L311
Reelof 150 | LM311PW
TSSOP (PW) L3114
Tube of 2000 | LM311PWR
POIP (P) Tube of 50 LMZ11P LM211P
Tube of 75 LM211D
SOIC (D) LM211
_ACPC 1o B5°C 3mv Reel of 2500 | LM211DR
Reel of 150 | LM211PW
TSSOP (PW) L2114
Reel 0f 2000 | LMZ11PWR
Tube of 75 LM211QD
—40°C 1o 125°C amy SOIC (D) e a LM211Q
Reel 0f 2500 | LM211QDR
COIP (JG) Tube of 50 LM111JG LM111JG
—55°C 10 125°C 3mv
LCCC (FK) Tube of 55 LMA1TFK LMIT1FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCE design guidelines are available at

www ti_comfsc/package.



functional block diagram
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All resistor values shown are nominal.




absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage: Vs (588 Note 1) . e 18V
VMoo= (see Note 1) . e e -18V

R o ' o o PP kAN

Differential input voltage, Vip (see Note 2) . . e e 30V
Input voltage, V| (eitherinput, see Notes 1and 3) ... ... i e 15V
Voltage from emitter output 10 Viooa oo e e Jov
Voltage from collector output to Viooa: LM T Lo e 50V
1 50V

1 b L 50V

b 40V

Duration of output short circuit (see Mote 4) . . .. i 10 s
Package thermal impedance, 8 5 (see Notes 5and6): Dpackage ............................ 97°C/W
Ppackage ......... .. ... .. .. ...... a5°C/w

PSpackage ................. ... ...... 95°C/W

PWpackage ............... . .. ..... 149°C/WN

Package thermal impedance, 8 ~ (see Notes 7 and 8): FKpackage ......................... 5.61°C/W
JGpackage ........ .. ......oil... 14.5°C/W

Operating virtual junction temperature, T ... L i 150°C
Case temperature for 60 seconds: FK package ... ... . . 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: J or JGpackage ..........._ .... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: D, P, PS, or PW package ........ 260°C
Storage temperaturerange, Tatg ... —65°C to 150°C

t Streszes beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximume-rated conditions for extended pericds may affect device reliability.

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the midpoint between Voo and Viee—

Differential voltages are at IN+ with respect to IN—.

The magnitude of the input voltage must never exceed the magnitude of the supply voltage or £15 W, whichever is less.

The output may be shorted to ground or gither power supply.

Maximum power dissipation is a function of T j{max), B4, and Ta. The maximum allowable power dissipation at any allowable

ambient temperature is P = (T j(max) — Ta)8 j4. Operating at the absolute maximum T ) of 150°C can affect reliability.

. The package thermal impedance is calculated in accordance with JESD 51-7.

7. Maximum power dissipation is a function of T j{max). 8y, and Te. The maximum allowable power dissipation at any allowable case
temperature is Pp = (T jimax) — T8 . Operating at the absolute maximum T j of 1504C can affect reliability.

8. The package themmal impedance is calculated in accordance with MIL-STD-BB3.

O 4= L3 RS
L e
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recommended operating conditions

MIN MAX | UNIT
Voo —"'.l"c_[]_ Supply voliage 35 30 W
W Input voltage (Voo = 15WV) Voet0.5 Vpps-1.5 W
LM -85 125
) ) LM211 =40 85
Ta Operating free-air temperature range TMZ1I0 0 s fa
LM311 1] 70




electrical characteristics at specified free-air temperature, Vo = +15V (unless otherwise noted)

LM111
LM211 LM311
PARAMETER TEST CONDITIONS Tat LM211Q UNIT
miN TYPF max| miN TYPE max
y ot volt o 6 25°C 0.7 3 2 75 y
nput offset ee MNote m
o P =08 Full range 4 10
25°C 4 10 & 50
o Input offset cument | See Note 6 nA
Full range 20 70
) 25°C 75 100 100 250
e Input bias current Vo=1Vto 14V nA
Full range 150 300
Low-level
I|LE5}I strobe curment V:struhe} =03V, Vip=s-10mVv 25°C -3 -3 I
(see Note 7)
13 138 13 138
Common-mode
Vicr . Full range o fo to 1] W
input voliage range 145 147 145 147
Large-signal
Ayp  differential voltage |V =5V 35V, Ry =1k 254C 40 200 40 200 Wi
amplification
E‘ﬁglr;f“f; listrobe) = =3 MA, Vigy =35V, 255C 0.2 10 A
collecto =
=5my
OH  putput leakage ViD Full range 0.5 wh
current ViD= 5mV, VioH=35Y 25°C 0.z 50 n&
Vip = -5 mv 25°C 0.75 1.5
oL = 50 mA —
Low-level Vip ==-10 mv 25°C 0.75 15
VoL  (collector-to-emitter) [+, =45 . v
output voltage vggi = 0: j ViD= -6 m Full range 0.23 0.4
IoL =8 ma Vio=-10m\V | Full range 0.23 04
Supply current
oo+ fromVoC+. ViD =-=10 mV, Mo load 25°C 81 G 51 75 A,
output low
Supply current
e  fromVee., Vip =10 m\, Mo load 25°C —4.1 -5 -1 -5 A,
output high

T Unless otherwise noted, all characteristice are measured with BALANCE and BAL/STRE open and EMIT OUT grounded.

Full range for LM111 is <55°C to 125°C, for LM211 is —40°C 1o B5°C, for LM2110Q is —40°C to 125°C, and for LM311 is 0°C to 70°C.

¥ Al typical values are at Ty, = 25°C.

MOTES: 9. The offset voltages and offset currents given are the maximum values required to drive the collector output up to 14 WV or down to
1% with a pullup resistor of 7.5 k£ to Voo +. These parameters actually define an emor band and take into account the worst-case
effects of voltage gain and input impedance.

10. The strobe should not be shorted to ground; it should be curent driven at -3 mA to -5 mA (2ee Figures 13 and 27).

switching characteristics, Voo =15V, Ty = 25°C

LM111
LMz11

PARAMETER TEST CONDITIONS L:":;:f UNIT

TYP
Response time, low-to-high-level output 115 ns
Ro=5001%1105Y, G =5pF, See Note & s

ns

NOTE 11: The response time specified is for a 100-m" input step with S-m\ overdrive and is the interval between the input step funclion and the
instant when the output crosses 1.4 V.

Response time, high-to-low-level output




TYPICAL CHARACTERISTICST
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INPUT BIAS CURRENT
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WOTE A&: Condition 1 is with BALANCE and BAL/STRE open. MOTE A: Condition 1 i with BALANCE and BAL/STRE open.
Condition 2 is with BALANCE and BAL/STRE connecled Condition 2 is with BALANCE and BAL/STRE connected
1o Ve to Voo

Figure 1 Figure 2



TYPICAL CHARACTERISTICS
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Differential

Input Voltage

Vg = Output Voltage - V
(=

Vg = Output Voltage - V

TYPICAL CHARACTERISTICS

t = Time — ns

Figure 4
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Figure 5

TEST CIRCUIT FOR FIGURES 4 AND 5

TYPICAL CHARACTERISTICST

VOLTAGE TRANSFER CHARACTERISTICS
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