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SINGLE-SUPPLY, LOW-POWER
MEASUREMENTS OF BRIDGE NETWORKS

By Bonnie Baker (602) 746-7984

Bridge sensor measurements often need to be made imains two current sources, the second current source is not
systems operating on a single 5V power supply. An OPA1013used, which keeps power consumption low.

dual op amp along with a REF200 current source, makes an second OPA1013 (A A,), connected as a two op amp
excellen.t bridge measurement. systemlwh|ch.features IOWinstrumentation amplifier, amplifies the differential voltage
power Slngle_-supply 5V operation and |mmun|ty to power output from the bridge. Gain is easily adjusted with R
supply vanat_lons. One O.PA1013 _o!ual op amp is used as a1% resistors are used for,-R;, common-mode rejection
two-op-amp instrumentation amplifier. A second OPA1013 il be better than 80dB for qains areater than 200V/V. A
is used with a REF200 to make two voltage references. one . : 9 _g i L :
voltage reference is used to power the bridge, the other iCMR of 80dB is quite acceptable in this application.

used to offset the instrumentation amplifier. The instrumentation amplifier's reference connection is made

In Figure 1, A and A (an OPA1013 dual operational t0 @ 0.5V reference at the output of Ahis voltage sets an
amplifier) along with one of the current sources from the instrumentation amplifier offset so that a zero bridge output
REF200 establishes a 3.4V voltage reference for excitationwill result in a 0.5V instrumentation amplifier output. The
of a pressure transducer bridge. Although the REF200 convalue of the offset can be changed by adjusting R
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NOTE: (1) Bridge sensor: SenSym part number BP101.
FIGURE 1. Single-Supply Bridge Measurement Circulit.
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For Vgrero= 0.5V, Ry = 5kQ. If adjustment is required:
For Vrep1= 3.4V, R = 1kQ, R, = 5.8lQ. Adjustment Procedure

The required instrumentation amplifier gain can be calcu- 1. With zero-pressure applied, adjustf8r Vot = 0.5V.
lated from its input voltage and the output span. The output, Apply full-scale pressure to the sensor and adjygoR

voltage equation is: Vour = 3.5V.
Vour = Vin [2(1 + RIR)] + Voun 3. Repeat procedure if necessary.
This equation can be rewritten as: There is no true single-supply instrumentation amplifier on
Vout = Vin ® GAIN + Voum the market today. Although some come close, their applica-

Where: \bur1 = Vour for zero instrumentation amplifier tion; are limited becauge they are fixeq ga}in. The OPA10.13
input or for zero pressure applied to the pressure provides the best solution for this application because of its
single supply operation and output swing range within

transducer, )
15mV from ground. The REF200 requires one power supply
GAIN = —Vour/=Viy = 2(1 + R/R) and is ideal for use in single supply systems. The REF200
R=R=R=R=Fy provides a simple, economical way to make adjustable
For example, a pressure sensor specified for 12.6mV full-voltage references.
scale output with 3.4V excitation voltage: The supply voltage of the bridge conditioning circuit can
GAIN = 238V/V range from 4.5V to 36V without affecting the operation of
if R = 10kQ, Ry = 852 the circuit. Because of the low quiescent current of the

OPA1013 (350A) and the low current requirements of the
REF200 (10QA), this is an excellent circuit for battery
operated applications.
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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.

Tl 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
Tl 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.

Tl assumes no liability for applications assistance or customer product design. Tl 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 Tl 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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