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AN-1708 LMV841 Stability Considerations

ABSTRACT
This application note provides information regarding LMV841 stability.
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Introduction

This application notes applies only for LMV841MG devices with date codes M0730 (units marked with
single-digit date code "W") and earlier. For all other devices, please refer to the application notes
contained in the LMV841/LMV842/LMV844 CMOS Input, RRIO, Wide Supply Range Operational
Amplifiers Data Sheet (SNOSAT1). For more information, please contact your local TI™ sales
representative.

Decoupling and Layout

For decoupling the supply lines it is suggested that 10 nF capacitors be placed as close as possible to the
op amp.

For single supply, place a capacitor between V* and V. For dual supplies, place one capacitor between V*
and the board ground, and the second capacitor between ground and V~.

Capacitive Load

The LMV841 can be connected in the voltage-follower configuration; which is most-sensitive to capacitive
loading.

The combination of a capacitive load placed on the output of an amplifier along with the amplifier's output
impedance creates a phase lag, which reduces the phase margin of the amplifier. If the phase margin is
significantly reduced, the response will be underdamped which causes peaking in the transfer and when
there is too much peaking the op amp might start oscillating.

In order to drive heavier capacitive loads, an isolation resistor, R 5o, should be used, as shown in Figure 1.
By using this isolation resistor, the capacitive load is isolated from the amplifier's output, and hence, the
pole caused by CL is no longer in the feedback loop. The larger the value of R,5,, the more stable the
output voltage will be. If values of R g are sufficiently large, the feedback loop will be stable, independent
of the value of C,. However, larger values of R,so result in reduced output swing and reduced output
current drive.

Riso

il

Vout
VIN

Figure 1. Isolating Capacitive Load

Reducing Overshoot

When the output of the op amp is at its lower swing limit (saturated near V"), rapidly rising signals can
cause some overshoot. This overshoot can be reduced by adding a resistor from the output to V*. Even in
extreme situations at high temperatures, a 10 kQ resistor is sufficient to reduce the overshoot to negligible
levels. The resistor at the output will however, reduce the maximum output swing, as would any resistive
load at the output.
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50 mV/DIV

f =250 kHz
Ay =+1
VIN = 200 mVpp
CL =20 pF |

400 ns/DIV

Ta = 25°C, Vg = 5V
Figure 2. Small Signal Step Response with Gain =1
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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 as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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