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FEATURES temperature
« Maximum input bias current of 3.0 nA over * Supply current of only 300 pA, even in

temperature saturation
« Offset current less than 400 pA over * Guaranteed drift characteristics
DESCRIPTION

The LM108 series are precision operational amplifiers having specifications a factor of ten better than FET
amplifiers over a -55°C to +125°C temperature range.

The devices operate with supply voltages from *2V to +20V and have sufficient supply rejection to use
unregulated supplies. Although the circuit is interchangeable with and uses the same compensation as the
LM101A, an alternate compensation scheme can be used to make it particularly insensitive to power supply
noise and to make supply bypass capacitors unnecessary.

The low current error of the LM108 series makes possible many designs that are not practical with conventional
amplifiers. In fact, it operates from 10 MQ source resistances, introducing less error than devices like the 709
with 10 kQ sources. Integrators with drifts less than 500 pV/sec and analog time delays in excess of one hour
can be made using capacitors no larger than 1 yF.

The LM108 is guaranteed from —55°C to +125°C, the LM208 from —-25°C to +85°C, and the LM308 from 0°C to
+70°C.

Compensation Circuits
Improves rejection of power supply noise by a factor of ten.
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Figure 1. Standard Compensation Circuit
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Improves rejection of power supply noise by a factor of ten.
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**Bandwidth and slew rate are proportional to 1/Cg
1. Improves rejection of power supply noise by a factor of ten.

Figure 2. Alternate Frequency Compensation®
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Figure 3. Feedforward Compensation

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Absolute Maximum Ratings @® @

LM108/LM208 LM308
Supply Voltage +20V +18V
Power Dissipation 500 mwW 500 mW
Differential Input Current ¢ +10 mA +10 mA
Input Voltage ©® +15V +15V
Output Short-Circuit Duration Continuous Continuous
Operating Temperature Range (LM108) -55°C to +125°C 0°C to +70°C
(LM208) -25°C to + 85°C
Storage Temperature Range —-65°C to +150°C —-65°C to +150°C
Lead Temperature (Soldering, 10 sec)
DIP 260°C 260°C
H Package Lead Temp, (Soldering 10 seconds) 300°C 300°C
Soldering Information, 260°C
Dual-In-Line Package, Soldering (10 seconds)
Small Outline Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C
See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering surface mount devices.
ESD Tolerance © 2000V

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not guarantee specific performance limits.

(2) Refer to RETS108X for LM108 military specifications and RETs 108AX for LM108A military specifications.

(3) The maximum junction temperature of the LM108 is 150°C, for the LM208, 100°C and for the LM308, 85°C. For operating at elevated
temperatures, devices in the HO8 package must be derated based on a thermal resistance of 160°C/W, junction to ambient, or 20°C/W,
junction to case. The thermal resistance of the dual-in-line package is 100°C/W, junction to ambient.

(4) The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input
voltage in excess of 1V is applied between the inputs unless some limiting resistance is used.

(5) For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage.

(6) Human body model, 1.5 kQ in series with 100 pF.
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Electrical Characteristics @

Parameter Condition - LM108/LM208 - LM308 Units
Min Typ Max Min Typ Max

Input Offset Voltage Ta=25°C 0.7 2.0 2.0 7.5 mV
Input Offset Current Ta=25°C 0.05 0.2 0.2 1 nA
Input Bias Current Ta=25°C 0.8 2.0 1.5 7 nA
Input Resistance Ta=25°C 30 70 10 40 MQ
Supply Current Ta=25°C 0.3 0.6 0.3 0.8 mA
Large Signal Voltage Ta = 25°C, Vg = £15V 50 300 25 300 VimV
Gain Vout = #10V, R 2 10 kQ
Input Offset Voltage 3.0 10 mV
Average Temperature
Coefficient of Input 3.0 15 6.0 30 pv/eC
Offset Voltage
Input Offset Current 0.4 15 nA
Average Temperature
Coefficient of Input 0.5 25 2.0 10 pA/°C
Offset Current
Input Bias Current 3.0 10 nA
Supply Current Ta = +125°C 0.15 0.4 mA
Large Signal Voltage Vg = 15V, Vgyrt = 210V 25 15 VimV
Gain R =10 kQ
Output Voltage Swing Vs = 15V, R = 10 kQ +13 +14 +13 +14 \%
Input Voltage Range Vg = £15V +13.5 +14 \%
Common Mode 85 100 80 100 dB
Rejection Ratio
Supply Voltage 80 96 80 96 dB
Rejection Ratio

(1) These specifications apply for +5V < Vg < +20V and —-55°C < T, < +125°C, unless otherwise specified. With the LM208, however, all
temperature specifications are limited to —25°C < T, < 85°C, and for the LM308 they are limited to 0°C < Tp < 70°C.
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Schematic Diagram
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Typical Performance Characteristics

LM108/LM208
Input Currents Offset Error
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Typical Performance Characteristics (continued)

LM108/LM208
Large Signal Voltage Follower
Frequency Response Pulse Response
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Typical Performance Characteristics

LM308
Input Currents Offset Error
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Typical Performance Characteristics (continued)

LM308
Large Signal Voltage Follower
Frequency Response Pulse Response
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tTeflon polyethylene or polycarbonate dielectric capacitor
Worst case drift less than 2.5 mV/sec
Figure 4. Sample and Hold
Copyright © 2004-2011, Texas Instruments Incorporated Submit Documentation Feedback 9

Product Folder Links: LM108-N LM208-N LM308-N


http://www.ti.com/product/lm108-n?qgpn=lm108-n
http://www.ti.com/product/lm208-n?qgpn=lm208-n
http://www.ti.com/product/lm308-n?qgpn=lm308-n
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSBS5A&partnum=LM108-N
http://www.ti.com/product/lm108-n?qgpn=lm108-n
http://www.ti.com/product/lm208-n?qgpn=lm208-n
http://www.ti.com/product/lm308-n?qgpn=lm308-n

OBSOLETE

1§ TEXAS
LM108'N, LM208'N, LM308'N INSTRUMENTS
SNOSBS5A —MAY 2004—REVISED SEPTEMBER 2011 www.ti.com
Rin Re
INPUT —‘\M—Q _L AN\ ouTPUT

150K

150K

Figure 5. High Speed Amplifier with Low Drift and Low Input Current
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*In addition to increasing speed, the LM101A raises high and low frequency gain, increases output drive capability
and eliminates thermal feedback.

1. Power Bandwidth: 250 KHz, Small Signal Bandwidth: 3.5 MHz, Slew Rate: 10V/puS
Figure 6. Fast Summing Amplifier®
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Connection Diagrams

OUTPUT

(1) Package is connected to Pin 4 (V7)
(2) Unused pin (no internal connection) to allow for input anti-leakage guard ring on printed circuit board layout.

Figure 7. Metal Can Package®®

Dual-In-Line Package

1 U 8
comp p— COMP 2

INPUT — =] U
INPUT * et p—— OUTPUT
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V7 e e N C

Figure 8. Top View (8-Pin)
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Figure 9. Top View (14-Pin)

NC I:1 ° 10:I COMP 1
NC |:z 9:] COMP 2
INPUT- I:i LM108W ::I v+
INPUT+ ] [ ouTPUT
NC I:5 6: V-

TAlso available per IM38510/10104
Figure 10. Top View (10-Pin)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not 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 relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.
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