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General Description

The LM108 is a precision operational amplifier having speci-
fications 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 sup-
plies. Although the circuit is interchangeable with, and uses
the same compensation as the LM101A, an alternate com-
pensation scheme can be used to make it particularly insen-
sitive to power supply noise and to make supply bypass
capacitors unnecessary.

The low current error of the LM108 makes possible many de-
signs that are not practical with conventional amplifiers. In
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fact, it operates from 10 MQ source resistances, introducing
less error than devices such as 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 pF.

Features

m  Maximum input bias current of 3.0 nA over temperature
m Offset current less than 400 pA over temperature

m Supply current of only 300 pA, even in saturation
Guaranteed drift characteristics

Ordering Information

NS PART NUMBER SMD PART NUMBER NS PACKAGE NUMBER | PACKAGE DISCRIPTION
JL108ABGA JM38510/10104BGA Ho® 8LD Metal Can
JL108ABPA JM38510/10104BPA A 8LD CERDIP
JL108ABCA JM38510/10104BCA Ji14A 14LD CERDIP
JL108ABHA JM38510/10104BHA RTTY 10LD CERPACK
JL108ABZA JM38510/10104F WG10A 10LD Ceramic SOIC
JL108ASGA JM38510/101045GA | HosC 8LD Metal Can
JL108ASPA JM38510/101045PA JO8A 8LD CERDIP
JL108ASCA JM38510/10104SCA J14A 14LD CERDIP
JL108ASHA JM38510/101045HA W10A 10LD CERPACK
Connection Diagrams Dual-in-Line Package

Metal Can Package COMP —14 U - COMmP 2

COMP 2

OUTPUT

20129413
*Package is connected to Pin 4 (V-)

**Unused pin (no internal connection) to allow for input anti-leakage guard
ring on printed circuit board layout.

See NS Package Number HO8C
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Top View
See NS Package Number JOBA
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Top View
See NS Package Number J14A

Schematic Diagram
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Top View

See NS Package Number W10A, WG10A
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Compensation Circuits

Alternate Frequency Compensation

NVIVv80LINT

(Note 1)
Standard Compensation Circuit R1 R2
“Viy —A N~
R1 R2
~Vin My
2
2 6
R3 . LM108 Vour
Vour +Vin — VWV + %
R3 3 8
Wiy —AAA—— e
I‘ 100 pF
20129402
**Bandwidth and « te proportional to 1/Cg
20129401 Note 1: Improves rejec f power supply noise by a factor of ten.
R1C
> —1C_
R1 + R2
Co=30pF

**Bandwidth and slew rate are proportional to 1/C;

Feedforward Compensat
£2

QUTPUT

20129403
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Supply Voltage
Power Dissipation (Note 3)
Metal Can 8LD
CERDIP 14LD
CERDIP 8LD
CERPACK 10LD
Ceramic SOIC 10LD
Differential Input Current (Note 4)
Differential Input Voltage(Note 6)
Input Voltage (Note 5)
Output Short-Circuit Duration
Operating Temperature Range
Storage Temperature Range
Thermal Resistance
6,a
Metal Can 8LD Still Air
500LF / Min Air Flow
CERDIP 14LD Still Air
500LF / Min Air Flow
CERDIP 8LD Still Air
500LF / Min Air Flow
CERPACK 10LD Still Air
500LF / Min Air Flow
Ceramic SOIC 10LD Still Air
500LF / Min Air Flow
6yc
Metal Can 8LD
CERDIP 14LD
CERDIP 8LD
CERPACK 10LD
Ceramic SOIC 10LD
Package Weight (typical)
Metal Can 8LD
CERDIP 14LD
CERDIP 8LD
CERPACK 10LD
Ceramic SOIC 10LD
Maximum Junction Teperature
Lead Temperature (Soldering, 10 sec)
ESD Tolerance (Note 7)

Absolute Maximum Ratings (note 2

+22V

330mW @ +125°C
400mW @ +125°C
400mW @ +125°C
330mW @ +125°C
330mW @ +125°C
+10 mA

+30V

+20V

Continuous

-55°C =T,< +125°C

~65°CIsT,< +150°C

C/IW
86°C
94°C/W
55°C/W

20°C/W
68°C/W
225°C/W
142°C/W
225°C/W
142°C/W

38°C/W
13°C/W
17°C/W
21°C/W
21°C/W

990mg
2,180mg
1,090mg
225mg
210mg
175°C
300°C
2000V

www.national.com
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Quality Conformance Inspection
Mil-Std-883, Method 5005 - Group A

Subgroup Description Temp (°C)
1 Static tests at +25°C
2 Static tests at +125°C
3 Static tests at -55°C
4 Dynamic tests at +25°C
5 Dynamic tests at +125°C
6 Dynamic tests at -55°C
7 Functional tests at +25°C
8A Functional tests at +125°C
8B Functional tests at -55°C
9 Switching tests at +25°C
10 Switching tests at +125°C
11 Switching testsat o J__ -55°C
LM108A Electrical Characteristics
DC Parameters
The following conditions apply to all the following parameters, unless otherwise specified.
DC: +Vge =420V, -V =-20V, Vg = 0V, Rg = 50Q
Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
Vio Input Offset Voltage +Vee =35V, -V = -05 | 05 mV 1
Vom =-15" -1 1 mV 2,3
Voo =BV, Voo =85V, 05| 05| mv 1
Vem =1 -1 1 mV 2,3
- 05| 05 mv 1
-1 1 mV 2,3
+5V, Voo =-5V -05 | 0.5 mV 1
-1 mV 2,3
Delta V|, / |Temperature Coeffient of Input ST, S +125°C (Note 8) -5 5 pv/°eC 2
DeltaT | Offset Voltage |25°C < T, < -55°C (Noted) | 5 | 5 | wvrc 3
ho Input Offset Current Voo = 35V, Vg = -5V, 02| 02 nA
Vou =-15V -04 | 04 nA 2,3
+Vgg =5V, Vo =-35V, -02 | 0.2 nA 1
Ve = 15V -04 | 04 nA 2,3
-0.2 | 0.2 nA 1
-04 | 04 nA 2,3
+Vgg =45V, -V =-5V -0.2 | 0.2 nA 1
-04 | 04 nA 2,3
Deltaly/ |Temperature Coeffient of Input |25°C < T, < +125°C (Note 8) | 25 | 2.5 pA/°C 2
DetaT | Offset Current 25°C < T, < -55°C (Note 8) | -25 | 255 | pArc 3
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Rg = 100KQ

Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
*lg Input Bias Current +Vee =35V, -V =-5V, -0.1 2 nA 1
Vey =-15V -1 2 nA 2
-0.1 3 nA 3
+Vo =5V, -V =-35V, -0.1 2 nA 1
Vew = 15V -1 2 nA 2
-0.1 3 nA 3
-0.1 2 nA 1
-1 2 nA 2
-0.1 3 nA 3
+Vee =45V, -V =-5V -0.1 2 nA 1
-1 2 nA 2
-0.1 3 nA 3
+PSRR Power Supply Rejection Ratio  [+Vc =10V, -V = -20V 16 | 16 pVv/vV 1,2,3
-PSRR Power Supply Rejection Ratio  [+Vc =20V, -V =-10V -1 16 pv/vV 1,2,3
CMRR Common Mode Rejection Ratio |V, =+15V - 5 dB 1,2,3
+log Short Circuit Current +Vee =+15V, -V =-15V, 20 mA 12,3
t<25mS
-los Short Circuit Current +Voo =+15V, -V =-15 20 A 12,3
t<25mS
lec Power Supply Current +Voo =+15V, -V =-15V 0.6 mA 1,2
0.8 mA 3
+Vop Output Voltage Swing R, = 10KQ 16 \ 4,5,6
~Vop Output Voltage Swing R, = 10KQ -16 \Y 4,5,6
+Ayg Open Loop Voltage Gain R, = 10K, Vg =+ v (Note 9) 80 V/imV 4
(Note 9) 40 V/imV 5,6
-Ayg Open Loop Voltage Gain R, = 10K, . NV (Note 9) 80 V/mV 4
= (Note 9) 40 V/imV 5,6
Ayg Open Loop Voltage Gain +5 (Note 9) 20 VimV 45,6
R, = 10K, Vo = +2V
AC Parameters
The following conditions apply to a!! the ic parameters, unless otherwise specified.
AC  +Vo=+20V, -V =-20V, Vi, = 0V, Hg = 50Q
Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
TRy Transient Response | ime |R, =10KQ, C, = 100pF,
f < 1KHz, v, =L+50m\f 1000 nS | 7.8A.8B
TRog Transient Response Overshoot R, = 10KQ, C, = 100pF, 50 % 7 8A. 8B
f < 1KHz, V| = +50mV
+SR Slew Rate Ay=1,V,=-5Vto +5V 0.05 V/uS 7,8A, 8B
-SR Slew Rate Ay=1,V,=+5Vto-5V 0.05 V/uS 7,8A, 8B
Nlgg Noise Broadband BW = 10Hz to 5KHz, Rg = 0Q 15 pVrms 7
Nlpe Noise Popcorn BW = 10Hz to 5KHz,
40 pVpk 7

www.national.com
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DC Parameters Drift Values

The following conditions apply to all the following parameters, unless otherwise specified.
DC +Vg=+20V, -V =-20V, Vg, =0V, Rg = 50Q
Delta calculations performed on JAN S devices at group B, Subgroup 5 only.

Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
Vio Input Offset Voltage -0.25] 0.25 mV 1
xlg Input Bias Current -05 | 0.5 nA 1

Note 2: 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. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed
specifications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test
conditions.

Note 3: The maximum power dissipation must be derated at elevated temperatures and is dictated by T max (maximum junction temperature), 8 , (package
junction to ambient thermal resistance), and T, (ambient temperature). The maximum allowable power dissipation at any temperature is Pymax = (T max - T,) /
6, or the number given in the Absolute Maximum Ratings, whichever is lower.

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

Note 5: For supply voltages less than +20V, the absolute maximum input voltage is equal to the supply v

Note 6: This rating is +1.0V unless resistances of 2KQ or greater are inserted in series with the in; (o limit ne input shunt diodes to the maximum
allowable value.

Note 7: Human body model, 1.5 kQ in series with 100 pF.

Note 8: Calculated parameter

Note 9: Datalog reading in K = V/mV

7 www.national.com
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Typical Performance Characteristics

Input Currents
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VOLTAGE GAIN (dB)

SUPPLY CURRENT (uA)

OUTPUT SWING (+V)
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Typical Applications

Sample and Hold

v R1
m
INPUT
it Q2
| 2
e
SAMPLE R2 OUTPUT
10K 3
v
c1t
I
20129404
1Teflon polyethylene or polycarbonate dielectric capacitor
Worst case drift less than 2.5 mV/sec
High Speed Amplifier with Low Di: -ow Input Current
Rin
INPUT AN N . & 4 MV 7 ouTPUT
002,

> 6
150K : LM118 ,
3
- +

150K I

20129405
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Fast Summing Amplifier (Note 10)

Rs
INPUT
R1 C1 C3
150K  0.002 uF 0.002 uF
] |
11
2

3

OUTPUT

20129412
6x 108
¢C5 = —_—
Ry
*In addition to increasing speed, the LM101A raises high and low fre ), incie > output drive capability and eliminates thermal feedback.
Note 10: Power Bandwidth: 250 KHz
Small Signal Bandwidth: 3.5 MHz
Slew Rate: 10V/uS
11 www.national.com
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Revision History Section

Date Released Revision Section Changes

02/25/05 A New release, corporate format 1 MDS data sheets converted into one Corp.
datasheet format. MJLM108A-X Rev 2A0. MDS
will be archived.

01/05/06 B DC Electrical's All temps. +los from -15 mA Min to -20 mA Min and
-los from +15 mA Max to +20 mA Max

09/24/10 C Obsolete Data Sheet Revision C, End of Life on Product/NSID Dec.
2008/09 Obsolete Data Sheet

www.national.com
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Physical Dimensions inches (millimeters) unless otherwise noted

——]
SEATING mm‘T;\;
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(c.445%0.038) L 035 max
16731
0L5-.040 ~
IROIR
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N
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Metal Can Package (H)
NS Package Number H08C
pe—— . 400 MAY ———=
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8 5
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(0.64]
CONTR VENSION IS INCH
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eramic Dual-In-Line Package (J)
NS Package Number JOSBA
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pe— .27 MAX —=
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W10A (Rev H)
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LM108AJAN Operational Amplifiers

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators [ www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise |Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) | www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors [ SolarMagic™ www.national.com/solarmagic
PLL/VCO www.national.com/wireless PowerWise® Design www.national.com/training
University
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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Copyright © 2011, Texas Instruments Incorporated



