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IMPROVE OPA541 CURRENT-LIMIT STABILITY
By Hubert Biagi (602) 746-7422 and R. Mark Stitt

OPA541 is the industry’s highest performance monolithic
power amplifier. It can operate on ±40V power supplies and
put out 5A continuously (10A peak). Internal current-limit
circuitry can be user-programmed with a single external
resistor to protect the amplifier and load from fault conditions.

CALCULATING CURRENT LIMIT RESISTOR VALUE
OPA541M
R

0.08 to 0.16
0.17 to 0.77
0.78 to 10.0

R1
(Ω)

C1
(µF)

10 to 5
5 to 1
1 to 0

0.68(1)
1.3(1)
2.7

0.68
0.33
0.068

0. 809
− 0. 057
I
CL

R

CL

=

0. 813
− 0. 020
I
CL

Where:
RCL = Current limit resistor (Ω)
ICL = Current limit (|A|)

The compensation circuit consists of an R, C network
connected to the amplifier drive output as shown. Component values for the network depend on the output current
limit desired. Table I below shows recommended values.
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Under some conditions, the OPA541 may oscillate during
current limit. In some applications, this is acceptable. However, you can improve stability during current limit by
adding external compensation as shown in Figure 1.
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NOTE: (1) You can use two or four parallel connected 2.7Ω resistors to
make 1.3Ω or 0.68Ω.

TABLE I. R 1, C 1 Network Values for OPA541—
see Figure 1.
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FIGURE 1. An R1, C1 network can be added to the OPA541 output to improve stability during current limit.
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IMPORTANT NOTICE
Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.
TI warrants performance of its semiconductor products 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.
Customers are responsible for their applications using TI components.
In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.
TI assumes no liability for applications assistance or customer product design. TI 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 of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.
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