UMw"® UMW LM311/LM211
@ @ A&\ High flexibility voltage comparator

1.Description

LM311DR and LM211DR can work on a single power supply of 5V to 30V or a dual power supply of +15V. Like the
commonly used comparator, LM311 can become a real universal comparator. The input of LM311DR and LM211DR
can be isolated from the system, and the output can be referenced to ground power supply or VEE. This flexibility
can drive DTL, RTL, TTL or MOS level logic. When the output current is 50MA, the output can switch the voltage to

50V, which can be used to drive relays, lamps or solenoids.

2.Features

= Fast Response Time: 165ns Configuration Control and Print Support

= Strobe Capability Qualification to Automotive Standards

= Maximum Input Bias Current: 300nA = On Products Compliant to MIL-PRF-38535

= Maximum Input Offset Current: 70nA All Parameters Are Tested Unless Otherwise

= Can Operate From Single 5-V Supply Noted. On All Other Products, Production

= Available in Q-Temp Automotive Processing Does Not Necessarily Include
High-Reliability Automotive Applications Testingof All Parameters
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3.Pinning Information

U/
EMIT OUTE 8| vee
2 7| Output
Inputs
E EI Balance/Strobe
VEE |4 EI Balance
SOP-8
Outlet function
Pin L
/oM Description
Name SOP-8
IN+ 2 I Noninverting comparator
IN- 3 I Inverting input comparator
BALANCE 5 I Balance
BAL/STRB 6 I Strobe
COL OuUT 7 Output collector comparator
EMIT OUT 1 @) Output emitter comparator
Vee. 4 - Negative supply
Vees 8 - Positive supply

(1) I=Input, O=Output
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4.Limit parameter (T,=+25°C, untitled otherwise.)

Parameter Symbol LM211 LM311 Units
Total supply voltage Veot|Veel 36 36 \%
Output to negative supply voltage Vo-Vee 50 40 \%
Ground to negative power supply Vee 30 30 V
Input differential voltage Vip 30 130 \Y,
Input voltage (Note 2) Vin 15 15 \%
Strobe pin voltage gating Vee to Vee-5 Vee to Vee-5 V
Power consumption and thermal characterstics plastic 625 mwW
package DIP T, decreases when it exceeds 25°C o 5 mW/°C
Operating ambient temperature Ta -40 to +85 0to +70 °C
Operating junction temperature range Tmax) 150 150 °C
Storage temperature Tste -65 to +150 -65 to +150 °C
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5.Electrical characteristics

V=415V, Vge =-15 'V, To= 25°C, Unless Otherwise Noted (Note 1).

High flexibility voltage comparator

LM211 LM311
Parameter Symbol Conditions Units
Min | Typ | Max | Min | Typ | Max
TA=+25°C 0.7 3 2 75 | mV
Input offset voltage (Note 3)| Vo
TiowSTaSThighr 4 10 mV
Ta=+25°C 5 10 7 50 nA
Input Offset current (Note 3 lo
TiowSTaSThighr 20 70 nA
TA=+25°C 80 ([ 100 105 | 250 | nA
Input bias current ls
TiowS<TaSThighs 150 300 | nA
Large-signal differential- 5V<Ve< 35V
Avo 40 | 200 40 | 200 VimV
voltage amplification R =1kQ
Response time (Note 4) 200 200 ns
Vp=-5mV 075 1.5
|o|_=50mA
Low-level (collector- Vip=-10mV 075 | 15
Vou —
toemitter) output voltage Vee=4.5V Vp=-6mV 023 04
VCC,=OV
lo,=8mA Vip=-10mV 023 ]| 04 Vv
Gated on current (Note 5) Is 3 3 mA
I strobey=-3MA 0.2 10 nA
High-level (collector) Vou=35V
IOH Vip=5mV 0.5 UA
output leakage current
Vip=5mV, V=35V 0.2 | 50 nA
Common-mode Lower range -14.7 | -14.5 -14.71-14.5
VICR
input-voltage range Upper range 13 | 13.8 13 | 13.8
Positive supply current lec 2.4 6 24 [ 75 | mA
Negative supply current lee 13| -5 13| -5 mA
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* Tlow=-25°C corresponds to Im 211, and tlow = 0°C corresponds to LM311.

* Thigh=85°C corresponds to Im 211, and Thigh = 75°C corresponds to LM311.

NOTES:

1. The specifications of offset voltage, offset current and bias current correspond to the power supply voltage of 5V to +15V.

2. This rating is for the case of 15V power supply. The positive input voltage limit is 30V higher than the negative power supply,
and the negative input limit is equivalent to the negative power supply voltage, or 30V lower than the power supply, or whichever
is smaller.

3.Given offset voltage and offset current, it is required to drive a load with a maximum value of 1mA in any power supply voltage
range, and these parameters define the error range, thus taking the worst case of voltage gain and input impedance into account.
4.The specified response time is 100Mv input plus 5MV overdrive signal.

5.Don't directly ground the STROBE pin, it needs to be driven by 3mA~5mA current.

6.Schematic Circuit Diagra
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7.1 Typical Characterisitics

High flexibility voltage comparator
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Figure 3: Output Response for Various Input Overdrives

Figure 4: Output Response for Various Input Overdrives
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7.2 Typical Characterisitics
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8.Typical Comparator Design Scheme

Separate power Single Load with

Output
(When GND is the output, (When GND is the output,
the input polarity is reversed.) the input polarity is reversed.)
Load referenced to negative . o .
N Gating ability Load with reference to
power supply positive power supply
Output
u Inputs
TTL Strobe
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: . . Techniques for adding
An improved method without inpu

positive feedback and laghysteresis

0 +15V O+15V
4.7k
Input ©
Output 0 Output
1
I 0.1puF
O e
-15V
Zero- crossing detector driving CMOS logic Relay driver with gating capability
Voo =+15V VEE Veet Vee?
()
Balance 30k
Adjust {
10k Inputs
Balance
*D1
Input 2N2222
Output or Equiv
to CMOS Logic *Zener Diode D1
protects the comparator
from inductive kickback
= and voltage transients
VEg =-15V TTL on the Vg supply line.
Strobe
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9.SOP-8 Package Outline Dimensions

'

[=]

t

|

DIMENSIONS (mm are the original dimensions)

High flexibility voltage comparator

Symbol A A1 A2 b (o] D E E1 e L 0
Min 1.350 [ 0.000 | 1.350 1 0.330 | 0.170 | 4.700 | 3.800 | 5.800 | 1.270 | 0.400 0°
Max 1.750 | 0.100 | 1.550 [ 0.510 | 0.250 | 5.100 | 4.000 | 6.200 | BSC | 1.270 8°
UTD Semiconductor Co.,Limited U M W®
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10.0rdering information

H H H H

LM211
UMW yyww

: Year Cod
H B H B twwesccon

Order Code Marking Package Base QTY Delivery Mode
UMW LM211DR LM211 SOP-8 2500 Tape and reel
UMW LM311DR LM311 SOP-8 2500 Tape and reel
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11.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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