Analog Engineer's Circuit

AC Coupled (HPF) Inverting Amplifier Circuit

Design Goals
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Input Output Supply
ViMin ViMax VoMin VoMax Vcc Vee Vref
—240 mV 240 mV 0.1V 49V 5V oV 5V

Design Description

This circuit amplifies an AC signal and shifts the output signal so that it is centered at half the power supply
voltage. Note that the input signal has zero DC offset so it swings above and below ground. The key benefit
of this circuit is that it accepts signals which swing below ground even though the amplifier does not have a
negative power supply.
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Design Notes

1. R; sets the AC input impedance. R4 loads the op amp output.

2. Use low feedback resistances to reduce noise and minimize stability concerns.

3. Set the output range based on linear output swing (see A, specification).

4. The cutoff frequency of the circuit is dependent on the gain bandwidth product (GBP) of the amplifier.
Additional filtering can be accomplished by adding a capacitor in parallel to R4. Adding a capacitor in parallel
with R4 will also improve stability of the circuit if high-value resistors are used.
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Design Steps

1.

Select R4 and R4 to set the AC voltage gain.
Ry =1 Kk (Standard Value)

\%
R4 =Ry X |Gyl =1 kQ x [-10g| = 10kQ (Standard Value)

2. Select R, and Rj to set the DC output voltage to 2.5 V.

R3 = 4.99kQ (Standard Value)

R3 X'V,
= Syt — Ry = 225GV — 4. 99k0 = 4.99k0)

Rz 2.5V

3. Choose a value for the lower cutoff frequency, f;, then calculate C;.

fj = 16Hz

_ 1 _ 1 — ~
€1 = 3x7x R{Xf] ~ Zxnx1 KIX16Mz — 9.94pF ~ 10ypF (Standard Value)

4. Choose a value for fy;,, then calculate C,.

fgiy = 6.4Hz

_ RpXR3 _ 4.99kQ x 4.99kQ _
Raiv = R, +R3 ~ 4.99kQ + 4.99kQ — 2.495k0

_ 1 _ 1 — ~
C2 = TxxRgy X Ty — ZXTX2.495k0 X 6.4z — 2 - 96KF ~ 10pF (Standard Value)

5. The upper cutoff frequency, f;, is set by the noise gain of this circuit and the gain bandwidth (GBW) of the

device (LMV981).
GBW = 1.5MHz

_ Ry 10kQ _ 4V
Gnoise—1+R—1—1+m—11v

f = oW = 1.3MHZ _ 136 3KHy
noise 11y
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Design Simulations

AC Simulation Results
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Transient Simulation Results
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Design References
See Analog Engineer's Circuit Cookbooks for Tl's comprehensive circuit library.

See circuit SPICE simulation file SBOC504.

See TIPD185.
Design Featured Op Amp

Design Alternate Op Amp

Revision History

LMV981
Ve 1.8Vto5V
Vincm Rail-to-rail
Vout Rail-to-rail
Vos 1mV
lg 116 pA
Iy 14 nA
UGBW 1.5 MHz
SR 0.42 Vlps
#Channels 1and 2
LMV981
LMV771
Vee 27Vto5V
Vincm Vee t0 (Vc—0.9 V)
Vout Rail-to-rail
Vos 0.25 mV
Iy 600 pA
Iy —0.23 pA
UGBW 3.5 MHz
SR 1.5 V/us
#Channels 1and 2
LMV771

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

Changes from February 1, 2018 to February 1, 2019

+ Downscale the title and changed title role to 'Amplifiers'. Added link to circuit cookbook landing page............. 1
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