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Single-supply diff-in to diff-out AC amplifier circuit

Design Goals

Diff. Input V; Diff. Output (Vo — Vop) Supply
ViMin ViMax VoMin VoMax Vcc Vee Vref
-500mV +500mV —2.5V +2.5V +5 ov +2.5V
Lower Cutoff Freq. Upper Cutoff Freq.
16Hz > 1MHz

Design Description

This circuit uses 2 op amps to build a discrete, single-supply diff-in diff-out amplifier. The circuit converts a
differential signal to a differential output signal.
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Design Notes

1. Ensure that R, and R, are well matched with high accuracy resistors to maintain high DC common-
mode rejection performance.

2. Increase R, and Rg to match the necessary input impedance at the expense of thermal noise
performance.

3. Bias for single-supply operation can also be created by a voltage divider from V. to ground.

4. V. sets the output voltage of the instrumentation amplifier bias at mid-supply to allow the output to
swing to both supply rails.

5. Choose C, and C, to select the lower cutoff frequency.

6. Linear operation is contingent upon the input common-mode and the output swing ranges of the
discrete op amps used. The linear output swing ranges are specified under the Aol test conditions in
the op amps data sheets
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Design Steps
1. The transfer function of the circuit is shown below.
Vopitt = Vi X G + Vi
where V,= the differential input voltage
V.= the reference voltage provided to the amplifier
G=1+2x(f)
2. Choose resistors R; = R, to maintain common-mode rejection performance.
Choose R;=R,=20kQ (Standard value)

3. Choose resistors R, and R; to meet the desired input impedance.
Choose R,=R;=10kQ (Standard value)

4. Calculate R, to set the differential gain.
Gain=1+ (3f)=57
Ry =R,= 20kQ

G=1+22C =575y 1="F2=4-Ry= " =10kQ (Standard value)

5. Set the reference voltage V,; at mid-supply.

Vigr= 52 = %' — Vi = 2.5V

6. Calculate C, and C, to set the lower cutoff frequency.
fo= sxmxm,xc, = 16 Hz
R4 = R5 == 10 kQ

fe= sxmxioraxe, = 16 Hz = Ci = sxaxiowaxtsnz = 0 - 99uF — C; = C, = 1uF (Standard value)

Single-supply diff-in to diff-out AC amplifier circuit SBOA256-December 2018

159 Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOA256

13 TEXAS
INSTRUMENTS

www.ti.com

Design Simulations
AC Simulation Results

In the following figure, notice the lower —3-dB cutoff frequency is approximately 16Hz and the upper cutoff

frequency is > 1MHz as required for this design.
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G = 13.98dB = 5V/V.
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Transient Simulation Results
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Design Featured Op Amp

OPA374
Vs 2.3V to 5.5V
Vinem Rail-to-rail
Vout Rail-to-rall
Vos imv
lq 585UA/Ch
Iy 0.5pA
UGBW 6.5MHz
SR 5V/us
#Channels 124
www.ti.com/product/opa374
Design Alternate Op Amp
TLV9061
Vs 1.8V to 5.5V
Vinem Rail-to-rall
Vout Rail-to-rall
Vs 0.3mv
lq 0.538mA
Iy 0.5pA
UGBW 10MHz
SR 6.5V/ps
#Channels 1,2,4
www.ti.com/product/tiv9061
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