
Bridge sensor measurements often need to be made in
systems operating on a single 5V power supply. An OPA1013
dual op amp along with a REF200 current source, makes an
excellent bridge measurement system which features low
power single-supply 5V operation and immunity to power
supply variations. One OPA1013 dual op amp is used as a
two-op-amp instrumentation amplifier. A second OPA1013
is used with a REF200 to make two voltage references. One
voltage reference is used to power the bridge, the other is
used to offset the instrumentation amplifier.

In Figure 1, A1 and A2 (an OPA1013 dual operational
amplifier) along with one of the current sources from the
REF200 establishes a 3.4V voltage reference for excitation
of a pressure transducer bridge. Although the REF200 con-

tains two current sources, the second current source is not
used, which keeps power consumption low.

A second OPA1013 (A3, A4), connected as a two op amp
instrumentation amplifier, amplifies the differential voltage
output from the bridge. Gain is easily adjusted with RT. If
1% resistors are used for R4-R7, common-mode rejection
will be better than 80dB for gains greater than 200V/V. A
CMR of 80dB is quite acceptable in this application.

The instrumentation amplifier’s reference connection is made
to a 0.5V reference at the output of A2. This voltage sets an
instrumentation amplifier offset so that a zero bridge output
will result in a 0.5V instrumentation amplifier output. The
value of the offset can be changed by adjusting R3.

FIGURE 1. Single-Supply Bridge Measurement Circuit.

NOTE: (1) Bridge sensor: SenSym part number BP101.
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For VREF2 = 0.5V, R3 = 5kΩ.

For VREF1 = 3.4V, R1 = 1kΩ, R2 = 5.8kΩ.

The required instrumentation amplifier gain can be calcu-
lated from its input voltage and the output span. The output
voltage equation is:

VOUT = VIN [2(1 + R/RT)] + VOUT1

This equation can be rewritten as:

VOUT = VIN • GAIN + VOUT1

Where: VOUT1 = VOUT for zero instrumentation amplifier
input or for zero pressure applied to the pressure
transducer,

GAIN = –VOUT/–VIN = 2(1 + R/RT)
R = R4 = R5 = R6 = R7

For example, a pressure sensor specified for 12.6mV full-
scale output with 3.4V excitation voltage:

GAIN = 238V/V
if R = 10kΩ, RT = 85Ω

If adjustment is required:

Adjustment Procedure

1. With zero-pressure applied, adjust R3 for VOUT = 0.5V.

2. Apply full-scale pressure to the sensor and adjust RT for
VOUT = 3.5V.

3. Repeat procedure if necessary.

There is no true single-supply instrumentation amplifier on
the market today. Although some come close, their applica-
tions are limited because they are fixed gain. The OPA1013
provides the best solution for this application because of its
single supply operation and output swing range within
15mV from ground. The REF200 requires one power supply
and is ideal for use in single supply systems. The REF200
provides a simple, economical way to make adjustable
voltage references.

The supply voltage of the bridge conditioning circuit can
range from 4.5V to 36V without affecting the operation of
the circuit. Because of the low quiescent current of the
OPA1013 (350µA) and the low current requirements of the
REF200 (100µA), this is an excellent circuit for battery
operated applications.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shall be entirely at the user’s own risk. Prices and specifications are subject to change
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.


