LM118, LM218, LM318

HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

SLOS063A — JUNE 1976 — REVISED APRIL 1994

Small-Signal Bandwidth . .. 15 MHz Typ
Slew Rate . .. 50 V/ps Min

Bias Current ... 250 nA Max (LM118,
LM218)

Supply Voltage Range ... x5V to £20V
Internal Frequency Compensation
Input and Output Overload Protection

Same Pin Assignments as
General-Purpose Operational Amplifiers

description

The LM118, LM218, and LM318 are precision,
high-speed operational amplifiers designed for
applications requiring wide bandwidth and high
slew rate. They feature a factor-of-ten increase in
speed over general-purpose devices without
sacrificing dc performance.

These operational amplifiers have internal unity-
gain frequency compensation. This considerably
simplifies their application, since no external
components are necessary for operation.
However, unlike most internally compensated
amplifiers, external frequency compensation may
be added for optimum performance. For inverting
applications, feed-forward compensation boosts
the slew rate to over 150 V/us and almost double
the bandwidth. Overcompensation can be used
with the amplifier for greater stability when
maximum bandwidth is not needed. Further, a
single capacitor may be added to reduce the
settling time for 0.1% error band to under 1 pus.

The high speed and fast settling time of these
operational amplifiers make them useful in A/D
converters, oscillators, active filters, sample-and-
hold circuits, and general-purpose amplifiers.

The LM118 is characterized for operation from
—55°C to 125°C. The LM218 is characterized for
operation from —25°C to 85°C, and the LM318 is
characterized for operation from 0°C to 70°C.
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Pin numbers shown are for the D, JG, and P packages.
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AVAILABLE OPTIONS

2-2

PACKAGE
Vipomax
TA AT 25°C SMALL OUTLINE CHIP CARRIER CERAMIC DIP PLASTIC DIP
(D) (FK) (JG) (P)
0°Cto 70°C 10 mvV LM318D — — LM318P
—-25°C to 85°C 4 mVv LM218D — — LM218P
—-55°C to 125°C 4 mVv LM118D LM118FK LM118JG LM118P
The D package is available taped and reeled. Add the suffix R to the device type (e.g., LM318DR).
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Component values shown are nominal.
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LM118, LM218, LM318
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

LM118 LM218 LM318 UNIT
Supply voltage, Vcc + (see Note 1) 20 20 20 \%
Supply voltage, Vcc — (see Note 1) -20 -20 -20 \%
Input voltage, V| (either input, see Notes 1 and 2) +15 +15 +15 \%
Differential input current, V|p (see Note 3) +10 +10 +10 mA
Duration of output short circuit (see Note 4) unlimited unlimited unlimited
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Tp -55t0125 | —-25t085 0to 70 °C
Storage temperature range —-65t0150 | —-65t0 150 | —65to 50 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package 260 260 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 °C

NOTES: 1. Allvoltage values, unless otherwise noted, are with respect to the midpoint between Vcc + and Ve —.

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

3. Theinputs are shunted with two opposite-facing base-emitter diodes for overvoltage protection. Therefore, excessive current flows
if a different input voltage in excess of approximately 1 V is applied between the inputs unless some limiting resistance is used.

4. The output can be shorted to ground or either power supply. For the LM118 and LM218 only, the unlimited duration of the short circuit
applies at (or below) 85°C case temperature or 75°C free-air temperature.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING DERATE Tp = 70°C Ta = 85°C Ta = 125°C
POWER RATING ~ FACTOR ABOVE Tp POWER RATING POWER RATING POWER RATING
D 500 mV 5.8 MW/°C 64°C 464 mw 377 mwW 145 mwW
FK 500 mV 11.0 mW/°C 105°C 500 MW 500 MW 275 mwW
JG 500 mV 8.4 mW/°C 90°C 500 mW 500 mW 210 mW
P 500 mV 8.0 mW/°C 88°C 500 mW 500 mW 200 mwW
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LM118, LM218, LM318

HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS
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electrical characteristics at specified free-air temperature (see Note 5)

TEST LM118, LM218 LM318
PARAMETER + Tat UNIT
CONDITIONS MIN  TYP MAX MIN  TYP MAX
\ Input offset volt Vo=0 257C 2 2 h 10 \
nput offset voltage = m
10 P g o Full range 6 15
25°C 6 50 30 200
llo Input offset current Vo=0 nA
Full range 100 300
. 25°C 120 250 150 500
B Input bias current Vo=0 nA
Full range 500 750
VICR Common-mode input voltage range |Vcc+=+15V Fullrange | £11.5 +11.5 \
Maximum peak output voltage Vce+ =15V,
Vom swing R = 2 kQ Full range +12 +13 +12 +13 \Y
i . : Vcc+=t15Y, 25°C 50 200 25 200
AVD Lalrtge S|gnall_?|ﬁe>trent|al Vo= +10V, Vimv
voltage amplification RL>2kQ Full range 25 20
B1 Unity-gain bandwidth Vcec+=%15V 25°C 15 15 MHz
ri Input resistance 25°C 1* 3 0.5 3 MQ
CMRR  Common-mode rejection ratio V|c = VIicrmin Full range 80 100 70 100 dB
Supply-voltage rejection ratio
k Full range 70 80 65 80 dB
SR (avee/avio) 9
Icc Supply current Vo =0, No load 25°C 5 8 5 10 mA
* On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
t All characteristics are measured under open-loop conditions with common-mode input voltage unless otherwise specified.
Frul range for LM118 is —55°C to 125°C, full range for LM218 is —25°C to 85°C, and full range for LM318 is 0°C to 70°C.
NOTE 5: Unless otherwise noted, Vcc = £5 V to +£20 V. All typical values are at Vcc+ =+ 15 V and Tp = 25°C.
operating characteristics, Vec+ =15V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
SR Slew rate at unity gain AV =10V, C =100 pF, See Figure 1 50* 70 Vius
* On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
PARAMETER MEASUREMENT INFORMATION
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TEST CIRCUIT

VOLTAGE WAVEFORMS

Figure 1. Slew Rate
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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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