Analog Engineer's Circuit
Slew Rate Limiter Circuit

Design Goals
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Design Description

This circuit controls the slew rate of an analog gain stage. This circuit is intended for symmetrical slew rate
applications. The desired slew rate must be slower than that of the op amp chosen to implement the slew rate

limiter.

Design Notes

Op Amp Gain Stage

Slew Rate Limiter C1470n R1 1.69k
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1. The gain stage op-amp and slew rate limiting op amp should both be checked for stability.
2. \Verify that the current demands for charging or discharging C4 plus any load current out of U, will not limit
the voltage swing of U,.
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Design Steps

1. Set slew rate and choose a standard value for the feedback capacitor, C4.
C1 = 470nF

_ \4
SR =205

2. Choose the value of R to set the capacitor current necessary for the desired slew rate.

20Y = G here g, = 9 4 A
s = Z70nF Cp =7 *H
Gain stage op amp Vg, = £ 14.995 (typical)

[ = Vsat
€1~ Ry

9 4pA= %, so R, = 1.595 MQ ~ 1.6MQ (Standard Value)

3. Compensate feedback network for stability. R4 adds a pole to the 1/ network. This pole should be placed so
that the 1/B curve levels off a decade before it intersects the open loop gain curve (200 Hz, for this example).

_ 1 _
fp_ 2n xRy xCy — 200Hz

1
200Hz = m, SO R1 =1.693 kO =~ 1.69kQ (Standard Value)

Design Simulations

Transient Simulation Results
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AC Simulation Results
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Design References

See Analog Engineer's Circuit Cookbooks for Tl's comprehensive circuit library.
See the circuit SPICE simulation file SBOCS508.

ook

" 10.00k

Frequency (Hz)

See TIPD140.
Design Featured Op Amp
OPA192
Ve 45Vto36V
Vincm Rail-to-rail
Vout Rail-to-rail
Vos 5puVv
lq 1 mA/Ch
Ip 5pA
UGBW 10 MHz
SR 20 Vlus
#Channels 1,2,and 4
OPA192

1 00MEG
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Design Alternate Op Amp

TLV2372
Ve 27Vto16V
Vincm Rail-to-rail
Vout Rail-to-rail
Vos 2mV
lg 750 pA/Ch
lp 1pA
UGBW 3 MHz
SR 2.1 Vius
#Channels 1,2,and 4
TLV2372

Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from February 1, 2018 to February 4, 2019 Page
» Downscale the title and changed title role to 'Ampilifiers'. Added links to circuit cookbook landing page and
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.
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