h Fringd LM311DR-CN

ChipNobo Co., Ltd Single Comparator
DESCRIPTION ® Maximum Input Offset Current: 70nA
The LM311DR-CN devices are single high- ® Can Operate From Single 5V Supply
speed voltage comparators. These device are ® Available in Q-Temp Automotive
designed to operate from a wide range of — High-Reliability Automotive Applications
power supply voltages, including £15V supplies — Configuration Control and Print Support
for operational amplifiers and 5V supplies for — Qualification to Automotive Standards

logic systems.The output levels are compatible
with most TTL and MOS circuits. These

comparators arecapable of driving lamps or

APPLICATIONS

Desktop PCs

Body Control Modules
White Goods

Building Automation

relays and switching voltages up to 40V at
50mA. All inputs and outputs can be isolated
from system ground.The outputs can drive

Oscillators
loads referenced to ground,Vcc+ or Vee-. Offset

Peak Detectors
balancing and strobe capabilities are available,

and the outputs can be wire-OR connected. If Pin Configuration

the strobe is low, the output is in the off state, W)
regardless of the differential input. EMIT OUT |] 1 8 [l Vee+
IN+ [] 2 7| coL ouT
FEATURES IN- ] 3 6 [] BAL/STRB
® Fast Response Time: 165ns Vee- [ 4 5 ] BALANCE
® Strobe Capability
® Maximum Input Bias Current: 300nA SOP8
Simplified Schematic
BALANCE
BAL/STRB
INy —— + COL OUT
IN- ol - EMIT OUT
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ChipNobo Co., Ltd

LM311DR-CN

Single Comparator

Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)

PARAMETER MIN MAX UNIT
Signal-supply 36 Vv
Supply voltage
Dual-supply 118 Vv
Differential input voltage +30 \Y
Input Voltage +15 \Y
Voltage from emitter output to VCC— 30 \Y
Voltage from collector output to VCC— 40 \Y
Duration of output short circuit to ground 10 S
Maximum Junction Temperature +150 C
Storage Temperature Range -65 +150 C
Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)
PARAMETER MIN TYP MAX UNIT
Signal-supply 3.5 30 Vv
Supply Voltage, Vs=(V+) - (V-)
Dual-supply +1.75 115 Vv
Operating Temperature Range -20 +25 +85 °C

ELECTRICAL CHARACTERISTICS

At specified free-air temperature, Vcct= +£15 V,Vip=-10 mV, Ta=25°C (unless otherwise noted)

www.chipnobo.com

LM311
Characteristic SYMBOL CONDITIONS
MIN | TYP | MAX | UNIT
Input offset voltage Vio Note(1) 2 7.5 mV
Input offset current lo Note(1) 6 50 nA
Input bias current lis 1V<Vp<14V 100 250 nA
V(strobe)=0.3V,
Low-level strobe current(2) ligs) -3 mA
Vip<—10mV
Common-mode Lower range -14.7 | -14.5
Vicr \%
input-voltage range(1) Upper range 13 13.8
Large-signal differential-voltage
Avp 5 V<Vo<35Y, Ri=1kQ 40 200 V/mV
amplification
High-level (collector)
|0H V|[)= 5mV, VOH=35V 0.2 50 nA
output leakage current
Low-level output voltage lo.= 50 mA 0.75 1.5
VoL \
(collector to emitter) Vect=4.5V, Vc—=0V, lo.=8mA 0.23 0.4
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Supply current from VCC+
lect Vip=-10mV, No load 5.1 7.5 mA
output low
Supply current from VCC—
lec— Vip=10mV, No load -4.1 -5 mA
output high

Note(1) The offset voltages and offset currents given are the maximum values required to drive the collector output up to 14V or
down to 1V with a pullup resistor of 7.5kQ to VCC+. These parameters actually define an error band and take into account the
worst-case effects of voltage gain and input impedance.

Note(2) The strobe must not be shorted to ground; it must be current driven at —3mA to —5mA .

TYPICAL CHARACTERISTICS

E} § I 100 m Eg’ I 100 mv
E= TE
£ g V 15V g g
5 cee =2 5
EEL Rc=5000105V | gg :gf:u§1g;5v7
Ta=25C Ta=25°C -
5 5
- f \
g 4 5 ¢
% 4 % 20 mV —/'
2 il S 3
3 5mV #a\_ v 3 .
$ 1 20my ——H-\ﬁ/// c|=>' 8 mv —1 —2mv
»° l 4 R L |
0 |
0 50 100 150 200 250 300 350 0 0 50 100 150 200 250 300 350
t - Time — ns t-Time-ns
Figure 1. Output Response for Various Input Overdrives Figure 2. Output Response for Various Input Overdrives
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Figure 3. Output Current and Dissipation vs Output Voltage Figure 4. Positive Supply Current vs Positive Supply Voltage

Parameter Measurement Information

Output
600 Q

Figure 5. Collector Output Transfer Characteristic Test Circuit Figure 6. Emitter Output Transfer Characteristic Test Circuit
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Vees =15V 5V

F——-

Vcc_= -15V

Figure 7. Test Circuit for Figure 1 and Figure 2

Typical Application

Vet

Vcc+ =15V
[

=0

2

Re =2 kQ

B

Vcc_= -15V

Figure 8. Test Circuit for Figure 10 and Figure 11

VCC_

Figure 9. Zero-Crossing Detector

LAYOUT
Layout Guideline

To create an accurate comparator application without hysteresis, maintain a stable power supply
with minimized noise and glitches, which can affect the high level input common-mode voltage
range. To achieve this accuracy,add a bypass capacitor between the supply voltage and ground.
Place a bypass capacitor on the positive power supply and negative supply (if available).

Layout Example

EMIT O
IN+
IN-
| Negative Supply or Ground_- Zf: _ Vee.
Only needed i i
for dual power:L | 0.1uF|
supplies  “---d;------ -
Ground

f ) Ground
Bypass

A~ 0w -

Capacitor
‘ 0.1uF
] Vees Positive Supply

] coLouT
| BAL/STROB
] BALANCE

g o N ®

Figure10.LM311 Layout Example
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PACKAGE OUTLINE DIMENSIONS
SOP8
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MILLIMETER MILLIMETER
SYMBOL SYMBOL
MIN NOM MAX MIN NOM MAX
A - - 1.75 D 4.80 4.90 5.00
Al 0.10 - 0.225 E 5.80 6.00 6.20
A2 1.30 1.40 1.50 El 3.80 3.90 4.00
A3 0.60 0.65 0.70 e 1.27 BSC
b 0.39 - 0.47 h 0.25 - 0.50
bl 0.38 0.41 0.44 L 0.50 - 0.80
c 0.20 - 0.24 L1 1.05REF
cl 0.19 0.20 0.21 0 0° - 8°
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NOTICE

The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

A HREERREEE, W= RIIANEFENE, ChipNobo BRUEEE = RIEMIEID RASHIAR, FEIERREIEFELERN
BRBEEARER, ChipNobo BikGE=N.

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.

AR R SRR E HER, ASOFmaHIRXASURINEFEHIRE, ChipNobo BIRATIEENTR, WERZERMmIERAYET
REFFIBHITHIE.

For additional information, please visit our website http://www.chipnobo.com, or consult your nearest Chipnobo sales office for further

assistance.
MTHREZER, EHEFEAIARL http://www.chipnobo.com, BEEEEERIAAY Chipnobo SHENSELLEKEH —SHEE,
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