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1B31

FEATURES
Low Cost
Complete Signal-Conditioning Solution
Small Package: 28-Pin Double DIP
Internal Half-Bridge Completion Resistors
Remote Sensing
High Accuracy

Low Drift: £0.25pV/°C

Low Noise: 0.3pV p-p

Low Nonlinearity: +0.005% max

High CMR: 140dB min (60Hz, G=1000V/V) .
Programmable Bridge Excitation: +4V to +15V
Adjustable Low Pass Fitter: fc = 10Hz to 20kHz

APPLICATIONS

Measurement of: Strain, Torque, Force, Pressure
Instrumentation: Indicators, Recorders, Controllers
Data Acquisition Systems

Microcomputer Analog /O

GENERAL DESCRIPTION

Model 1B31 is a high performance strain gage signal-conditioning
component that offers the industry’s best price/performance
solution for applications involving high-accuracy interface to
strain gage transducers and load cells. Packaged in a 28-pin
double DIP using hybrid technology, the 1B31 is a compact and
highly reliable product. Functionally, the signal conditioner
consists of three sections: a precision instrumentation ampli-
fier, a two-pole low pass filter, and an adjustable transducer
excitation.

The instrumentation amplifier (LA) section features low input
offset drift of +0.25pV/°C (RTI, G=1000V/V) and excellent
nonlinearity of +0.005% max. In addition, the IA exhibits low
noise of 0.3wV p-p typ (0.1Hz-10Hz), and outstanding 140dB
min common-mode rejection (G =1000V/V, 60Hz). The gain is
programmable from 2V/V up to 5000V/V by one external
resistor.

The two-pole low pass filter offers a 40dB/decade roll-off from
1kHz to reduce high frequency noise and improve system signal-
to-noise ratio. The corner frequency is adjustable downwards by
external capacitors and upwards to 20kHz by three resistors.
The output voltage can also be offset by = 10V with an external
potentiometer to null out dead weight.

The 1B31’s regulated transducer excitation stage features low
output drift (£0.004%/°C typ) and can drive 12001 or higher
resistance load cells. The excitation is preset at + 10V and is
adjustable from +4V and +15V. This section also has remote
sensing capability to allow for lead-wire compensation in 6-wire
bridge configurations. For half-bridge strain gages, a matched
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FUNCTIONAL BLOCK DIAGRAM

28) Vexc OUT

27) SENSE HIGH

26) SENSE LOW
2060

HALF-BRIDGE
20k

BRIDGE EXCITATION

21) EXC. ADJ.

20) REF. IN

19) REF. OUT

18) + Vg REG
17) +Ve

16) COMM
1831

pair of thin-film 20k} resistors is connected across the excitation
outputs. This assures temperature tracking of =+ 5ppm/°C max
and reduces part count.

The 1B31 is available in a plastic package specified over the
industrial (—40°C to +85°C) temperature range and will be
available soon in a bottom-brazed ceramic package specified
over the military (—55°C to + 125°C) temperature range.

DESIGN FEATURES AND USER BENEFITS

Ease of Use: Direct transducer interface with minimum ex-
ternal parts required, convenient offset and span adjustment
capability.

Half-Bridge Completion: Matched resistor pair tracking to

+ Sppm/°C max for half-bridge strain gage applications.

Remote Sensing: Voltage drops across the excitation lead-wires
are compensated by the regulated supply, making 6-wire loadcell
interfacing straightforward.

Programmable Transducer Excitation: Excitation source preset
for + 10V dc operation without external components. User-
programmable from a +4V to +15V dc 1o optimize transducer
performance.

Adjustable Low Pass Filter: The two-pole active filter (fc = 1kHz)
reduces noise bandwidth and aliasing errors with provisions for
external adjustment of cutoff frequency (10Hz to 20kHz):
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| 1 BB 1 — SPEC lFlCATI ONS (typical @ +25°C and Vg = =15V unless otherwise noted)
- Model 1B31AN 1831SD? OUTLINE DIMENSIONS
| GAIN' Dimensions shon in inches and (mm).
1M Gain Rang 210 SO00V/V * .
i ° 80k Plastic Package (N)
Gain Equation Rg= 63 *
Gain Equation Accuracy, G=<1000V/V *3% * [ o08321.11MAX ———-{ '
Gain Temperature Coefficient? +15ppmC( +25ppm/°Cmax) * .
Nonlinearity +0.005% max * ls%ﬁx
OFFSET VOLTAGES' byt :
Total Offset Voltage, Referred to Input (3.81MIN 0.01510.381 g,g;gql: gﬂx b
Initial, @ + 25°C (Adjustable to Zero) MAX RECTANGULARLEAD
G=2VIV +2mV ( 10mV max) * 8 i —
G = 1000V/V + 50V ( 200V max) * TT T
J Wa;_m-Up Drift, S min., G = 1000V/V Within + 1V of final value * - Tiu 15 0
vs. Temperature 1.
G=2VIV +25uVPC(£50uV ,Cmax)  * I
G = 1000V/V +0.25uVFPC(+ 2V, Cmax)  * "
AtOther Gains (:2 + ]GQ)FLVFC . Q‘: i
é vs. Supply :
! G =2VIV x50pVV * 1.30 B
H G = 1000V/V £0.5uVIV « @rafTls 21 (M (1,‘5;) N
B Output Offset Adjust Range «10V min * MAX ;
! INPUT BIAS CURRENT 1 ) |
Initial @25°C + 10nA (* 50nA max) * :
vs. Temperature +25pArC * InE 2 0 i
INPUT DIFFERENCE CURRENT % % H-H
Initial @ +25°C £ 5nA (+ 20nA max) .
vs. Temperature +10pArC * ._JL_ N 11
INPUT IMPEDANCE o [N 20 ;
Differential 1GNI4pF . 4.3 T X R !
.
Common Mode 1GQJ4pF BOTTOM VIEW | fa—0.05 (1271 GRID
INPUT VOLTAGE RANGE i
I Linear Differential Input(Vp) +5V *
. GxVp .
Maximum CMV Input * (‘2 - ‘;—‘) V max - Ceramic Package (D)
CMR, 1k} Source Imbalance - p
G=2V/V,dcto60Hz 86dB *
G =100V/V 10 5000V/V
) 1kHz Bandwidth®
@ dcto60Hz 110dB min *
. 10Hz Bandwidth*
il @dc 110dB min .
b @60Hz 140dB min * -
Ii; INPUT NOISE NN
Ik Voluage, G = 1000V/V ' “
it 0.1Hzto 10Hz 0.3uVp-p * [|= 167514001
i 10Hz to 100Hz uVpp * TF 2.015(0.38)
Current, G = 1000V/V ozzs(s.7al a8l
areat, G = 10 oron v e OO0 00000000
! 10Hz to 100Hz 100pA p-p * 0.150{3.81 0%
| RATED OUTPUT' R Sl wan
Voltage, 2k Load, min +10V * slfe- U R < b
Current +5mA * 0.100{2.54) £.01410.36) 0.100 (2541 00301076) 0.137(3.48)
Impedance, dc to 2Hz, G = 2V/V 10 1000V/V 0.50 * comtess oornTsl
Load Capacitance 1000pF * ?ogztin NO. 1 IDENTIFIED BY DOT OR NOTCH.
Output Short-Circuit Duration Indefinite * -
DYNAMIC RESPONSE! astomsn
Small Signal Bandwidth —3dB, G =2V/V 10 1000V/V  1kHz -
Slew Rate 0.05V/ps .
Full Power 350Hz *
Settling Time, G = 2V/V 10 1000V/V, £ 10V Output, 2ms * :::?::2'3’:1
Stepto =0.1%
LOW PASS FILTER s —
Number of Pol 2 *
Guin (P Band) vy . PIN DESIGNATIONS
guﬁfxf’rmumcy (—3dB Point) iok;{;’d . . PIN| FUNCTION PIN | FUNCTION
© ceace 1| +INPUT 15 | Vs
2 | —INPUT 16 | COMMON
3 | GAIN 17 | +Vs
4 | GAIN 18 | +VsREGULATOR
8 | Vour (UNFILTERED) 19 | REFOUT
9 | INPUTOFFSETADJ. 20 | REFIN
10 | INPUTOFFSET ADJ. 21 | EXCITATION ADJ.
11 | OUTPUTOFFSETADJ. |25 | HALF-BRIDGECOMP.
12 | BANDWIDTHADJ. 1 26 | SENSELOW
13 | BANDWIDTHADJ. 2 27 | SENSEHIGH
14 | Vour (FILTERED) 28 | VexcOUT
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Model 1B31AN 1B31SDt AC1222 MOUNTING CARD
BRIDGE EXCITATION , e )
Regulator Input Voltage Range +9.5Vio +28V - = L _ . y,
Output Voltage Range +4Vio +15V * F—W) " .m, oo - ﬁ
Regulator Input/Output Voltage Differential  +3V1o +24V * S Q0 Qv
Qutput Current® 100rA max * et gam "' ™ cxcnanon
Regulation, Qutput Voltage vs. Supply =0.05%/V - °“‘“‘ wheeTenco
Load Reguiation, I} = ImA to S0mA *0.1% * .
Output Voltage vs. Temperature +0.004%"°C * o
Qutput Noise, 10Hz to 1kHz® 2001V p-p . , “"
Reference Voltage (Internal) +6.8V £5% - i ° ol -
Internal Hal{-Bridge Completion BB
Nominal Resistor Value 20k} = 1% or s
Tempersture Tracking + 5ppm/°C max E]‘“ g
POWER SUPPLY 2 0
Voltage, Rated Performance +15Vdc - @ “ “ @
Voltage, Operating +12Vto £ 18Vdc . N o[ TYem "
Current, Quiescent” +10mA * @@ " ﬁ
ENVIRONMENTAL e s Joo w °
e nunnaonannMIianann]
Rated Performance —40°Cto +85°C ~55°C1o +125°C
Operating —40°C1o +85°C -55°Cto +125°C — M i

Storage —40°Cto + 100°C

~65°Cio +150°C

Relative Humidity 01095% @ +60°C ACI1222 CONNECTOR DESIGNATION
CASESIZE 0.83"x 1.64" % 0.25" 0.81"x 1.57"x0.23" PN | FUNCTION PIN | FUNCTION
(21.1 x41.7 x6.350mm)max  (20.6 x 40.0 x 5.72mm) 1 +INPUT s Vexe OUT
2 | ~mWPUT T | sensemcH
3| ne u | senseLow
NOT!?S . 4 GA‘N{J) v HALF-BRIDGE COMP
*Specifications same as IB31AN. s x | meEFouT
{SD s Sprig 98 | G, |} | E5
'Specifications referred to the filtered output at Pin 14. & | INPUTOFFSET ADJ. (10] el
?Exclusive of external gain settling resistor. $ | OUTPUTOFFSETADJ.
3Unadjusted filter setting. 10 | BANDWIOTHADJ.1
“Filter cutoff frequency set with external capacitors. | 2
*Derate from + 50°Cas shown in Figure 14, 13 —Ve
4.7uF capacitor from Viggg nv (Pin 20)to COMM. ;“‘ %MMON
"Excluding bridge cxcitation's current, and with no loading on the output. 2| Vieee

Specifications subject to change without natice.

i

The AC1222 mounting card is available for the 1B31. The AC1222
is an edge connector card with & 28-pin socket for plugging in
the 1B31. In addition, it has provisions for installing the gain
resistor and adjusting the bridge excitation voltage and cutoff
frequency. Adjustment potentiometers for offsct, fine gain and
excitation are also provided. The AC1222 comes with a Cinch
251-22-30-160 (or equivalent) edge connector.

APPLICATIONS

The 1B31 can be interfaced easily and directly to a wide variety
of transducers for precise measurement of strain, torque, force
and pressure. For applications in harsh industrial environments
such characteristics as high CMR, low noise and excellent tem-
perature stability make the 1B31 unsurpassed for use in indicators,
recorders and controllers.

The combination of low cost, small size and high performance
of the 1B31 allows the system designer to use one conditioner
per channel. The advantages include significantly lower system
noise and high resolution, and elimination of crosstalk and
aliasing errors.

t]

FUNCTIONAL DESCRIPTION

Model 1B31 is based on a two-stage amplifier design and an
adjustable voltage regulator section, as shown in Figure 1. The
front end is a low noise, low drift, instrumentation amplifier
(IA) that is optimized to amplify low level transducer signals
(from 2mV full scale) riding on high common-mode voltage
(£9.5V). The gain of the IA is programmed by a single resistor
(1V/V to 2500V/V) and the input offset nulled out by an external
potentiometer across the offset adjust Pins 9 and 10. The inverted
signal (V_pepyr — V4 wput) is brought out to Pin 8 for applications
such as vibration and torque testing where the unfiltered output
is required.

The signal is also fed to an inverting Butterworth filter with a
fixed gain of —2V/V. This two-pole filter is preset with a 1kHz

REV. A

+INPUT 26) Vexc OUT
~INPUT 27) SENSE HIGH
GAIN 26) SENSE LOW
HALF-BRIDGE
can (4) z COMPLETION
P
N
ne (5) g c
5
e (5) o @) ne
w
[
) : B
o

(1s) Rer. out
t
ORIt T +Vg REG
BANDWIDTH
ADJ.1 +Vs

BANDWIDTH
ADJ.2

Vour
(FILTERED]

Figure 1. Block Diagram and Pinout
corner frequency which can be adjusted downwards to 10Hz by
using two external capacitors or upwards to 20kHz by three
resistors. This stage also provides a convenient means of adjusting
output offset voltage (= 10V) by connecting a 50k} potentiometer
to Pin 11.
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i 1B31

; The bridge excitation section is an adjustable output, regulated Filter Cutoff Frequency Programming: The low pass filter

1 supply with an internally provided reference voltage (+6.8V). It cutoff frequency is internally set at 1kHz. It may be decreased

! is configured as a gain stage with the output preset at + 10V. from 1kHz by the addition of two external capacitors connected
! The excitation voltage is increased by connecting a resistor as shown in Figure 3 (from Pin 12 to common and between
between Pins 21 and 26, and decreased by connecting a resistor Pins 13 and 14). The values of capacitors required for a desired
between Pins 19 and 20. Sense lines are provided to compensate cutoff frequency, fc, below 1kHz are obtained by the equations
for lead-wire resistance by effectively bringing the leads into the below:

feedback loop. 1kHz
. Cspry = 0.015pF | —— —1
g For half-bridge applications, two tracking thin-film resistors fc
"“ (20kQ)), *Sppm/°C max) are connected from Vexc OUT 1kHz
! (Pin 28) to SENSE LOW (Pin 26). Csprp = 0.0022uF | == —1

Cgpry can be polarized for large values.

OPERATING INSTRUCTIONS
Gain Setting: The differential gain, G, is determined by the 24001
equation:
80k} GAIN  GAIN REFIN REFOUT
G=2+ |
Rg

where Rg is connected between the GAIN terminals (Pins 3 and
4) of the IB31, as shown in Figure 2. For best performance, a

low temperature coefficient (Sppm/°C) Rg is recommended. For
fine span adjustment, a S0Q potentiometer may be connected in
series with Rg. BRIDGE

0-10V

COMM ~—15V  +15V
NOTE g
o USESppm/"C GAIN RESISTOR FOR LOW GAIN TEMPCO
Figure 3. Narrow Bandwidth Application
. CABLE .
i SHIELD COMM -Vs  4Ve Vs REFI REFOUT The cutoff frequency may also be increased from 1kHz to 20kHz
1 HW\ by the addition of three external resistors, connected as shown
: i (29) VexcoUT Vour in Figure 4. The equations for determining the resistor values
(27) sensEHiGH {FILTERED) \4)——0.10\1 are:
N tt
(1) +weut 1831 . fe
1
i - INPUT Rgpry = 20k [—-—lkHz - 1]
1
S0 H (26) senseLow
BRIDGE INPUT  INPUT QuTPUT fc
OFFSET OFFSET OFFSET R _ 161(0/ — 1
ADJ. ADJ. GAIN GAIN ADJ. SEL2 T lk}{z
+Vg
50k R {c l
1 sea = 40K | g ~
NOTES: +Vs 5041
. USESppml‘cGAINRESlSTORFORLOWGAINTEMPCOA
« ALLTRIMPOTS SHOULD BE 100 ppm/"C ORBETTER 24001

(TYPE 79PR 15 TURN CERMET RECOMMENDED).

Figure 2. Typical Application
REF IN  REF OUT
Input Offset Adjustment: To null input offset voltage, an optional
10k} potentiometer may be connected across the INPUT
OFFSET AD]. terminals (Pins 9 and 10 in Figure 2). With
gain set at the desired value, connect both inputs (Pins 1 and 2)
to COMMON (Pin 16), and adjust the 10k§) potentiometer for
zero volts at Pin 14. For applications using software nulling, BRIDGE
Pins 9 and 10 should be left unconnected.

Output Offset Adjustment: The output can be offset over the
+ 10V range to compensate for dead load or bridge imbalance

0-10V

Vour
{FILTERED) Q‘ -

by using a S0kQ potentiometer connected to Pin 11 as shown in Reews
Figure 2. Pin 11 is normally grounded if output offsetting is not NOTE A
dCSL\'Od, . USESpme‘CGAINRESISTORFORLOWGAINTEMPCD

Figure 4. Wide Bandwidth Application
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1B31

Table I gives the nearest resistor and capacitor values for several
common filter cutoff frequencies.

fc(Hz) CseLi(BF)  Cspr2(pF)
10 1.5 0.2
50 0.27 0.039
100 0.15 0.02
200 0.056 0.0082
500 0.015 0.0022

Rser1 (k)  Rspra(k€l)  Rspra(k(2)
2000 20 16.2 40.2
5000 4.99 4.12 10.0
10000 2.21 1.78 4.42
20000 1.05 0.866 2.21

Tablel. Filter Cutoff Frequency vs. Rsg, and Csg,.

Note: The 2SMHz gain bandwidth product of the IA should be
considered in high-gain, wide bandwidth configurations.

Voltage Excitation Programming: The excitation voltage is
preset to + 10V when Pin 19 is connected to Pin 20. To increase
Vexc up to + 15V a resistor must be connected between EXC.
AD]J. and SENSE LOW (Pins 21 and 26) as shown in Figure 5.
For a desired Vgxc the resistor value, Rgx, is determined by
the following equations:

10kQ X Vigrour

RT = X7 7
EXC REF OUT

i Vierour = +6.8V

_ 20KQ x Ry
Rext = 2600 = Ry

Vexe OUT

SENSE HIGH

Vour
(FILTERED) G‘)‘“

~INPUT 1831

+INPUT

TRIMPOT SHOULD BE 100 ppm/*C OR BETTER
(TYPE 79PR 15 TURN CERMET RECOMMENDED).

Figure 5. Increasing the Excitation Voltage: + 10V to + 15V
Range.

To decrease Vgxc from + 10V to +4V, a resistor has to be
connected between REF IN and REF OUT (Pins 19 and 20) as
shown in Figure 6. The equations to determine the value of
RexT are:

VR.EF IN & 0.68VEXC

v
Rexr = 10kQ [—-———-\;‘EF oUT

1]; = .
— :| Vgrerour = +6.8V

REV. A

A 20kQ potentiometer between the REF IN and REF OUT
pins will span the +4V to + 10V excitation range. A 4.7pF
tantalum capacitor from REF IN (Pin 20) to COMMON (Pin
16) is recommended in all cases to lower the voltage noise at the
reference input.

REF IN

REF OUT

Vour )
{FILTERED) G‘

1831

BRIDGE

SHIELD

IOTE
TRIM POT SHOULD BE 100 ppm/"C OR BETTER
(TYPE 79PR 15 TURN CERMET RECOMMENDED). 1

Figure 6. Decreasing the Excitation Voltage: +4V to + 10V
Range

The remote sensing inputs should be connected to the transducer
separately from the excitation leads or jumpered as shown in
Figure 2.

Power Supply Decoupling: The power supplies should be de-
coupled with 1pF tantalum and 1000pF ceramic capacitors as
close to the 1B31 as possible (Figure 2).

Input Protection: The differential inputs of the 1B31 can be
protected from accidental shorts to power line voltages (115V
rms) by the circuit shown in Figure 7. The back-to-back diodes
clamp the inputs to a maximum of *12.5V and were selected
for low leakage current. The 15k{) resistors in series with the
inputs will degrade the noise performance of the 1B31 to 4.2uV
p-p in a bandwidth of 0.1Hz to 1kHz. For six-wire load cells in
harsh environments the additional protection for the sense inputs
shown in Figure 7 is recommended.

¥ FOH333 X FDH333
IN9ET 1)

v

*30k(2 2W RESISTORS FOR 240V INPUT PROTECTION

L‘N963

Figure 7. 115V Input Protection for 1831
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1B31

PERFORMANCE CHARACTERISTICS

Input Offset Voltage Drift: Total offset voltage drift is composed
of input and output drifts and is a function of gain. The 1B31
typically exhibits *0.25pV/°C RTI drift at a gain of 1000V/V
over the full temperature range. The RTI voltage offset drift vs.

gain is graphed in Figure 8.

100
1

L

F[ (Todpad | 1 | [ doms |
| 1 5P B A

==t Sl eEE
il EFT [PTIET R TRy

INPUT OFFSET DRIFT - uVr'C
!
I

|

0.01
1 10 100 1000 10,000

GAIN - VIV

Low Pass Filter: The two pole Butterworth filter is a multiple
feedback design with a gain of —2V/V. It is preset at a cutoff b. Bandwidth=0.1Hz to TkHz
g\ frequency of 1kHz (—3dB) with a 40dB/decade roll-off. The
Figure 10. Voltage Noise, RTO @ G= 1000V/V

: g Figure 8. Total Input Offset Drift vs. Gain

step response at kHz is 1.5ms settling time to 0.1% of final
. value with less than 5% overshoot. The frequency response of
1 the filter is shown graphically in Figure 9. Common-Mode Rejection: CMR as 2 function of gain and
frequency is shown in Figure 11. The best results (140dB @

60HzZ) are obtained by programming the low pass filter with 2

1 o 10Hz cutoff frequency, which contributes an additional 30dB to
‘ : the 1kHz specification where 60Hz noise is not attenuated by
4
the filter.
-20
% 140
T
) 1]
2 120 [/ .!=~ <]
§ -&0 o G =1000VV l!.l 'II'
2 % UNGILTERED OUTPUT [T i e = romv
z --lll--ll|.‘\==' FLTERED QUTPUTS
é 80 FlLTESEEzt\)IuNTPUT- ll" ‘..l- ST
| T L
“g’ 60 II- ..ls J
-
MBTINRIBRTIER R S g1 RATARL AR
f-kHz 2 a0
SAmAt ARt
Figure 9. Filter Amplitude Response Vs. Frequency ° 5 lII|| lIlIIIl“ I“III“
Gain Nonlinearity and Noise: Gain Nonlinearity is specified as oy 0 100 " 10K 100k
a percent of full-scale output, and for the 1B31 it is =0.005% FREQUENCY - Hz
maximum over the full-gain range. The IA design also offers *1kHz CUTOFF FREQUENCY
exceptionally quiet performance with typical input noise of
0.3V p-p for a 10Hz bandwidth (Figure 10a) and 1wV p-p for Figure 11. Common-Mode Rejection vs. Frequency and
Gain

2 1kHz bandwidth (Figure 10b).
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Turn On Drift: The input offset of the 1B31 stabilizes to within
1V of final value in 5 minutes (Figure 12). The test conditions
are: 3500 bridge with + 10V excitation and ambient temperature
of +25°C.

AVos FROM FINAL VALUE - pVv

1 2 3 4 5 6 7 8 9
WARM-UP TIME - Minutes

Figure 12. Offset Voltage, RTI, Turn-On Drift

Bridge Excitation: The adjustable bridge excitation is specified
over a wide regulator input voltage range (+9.5V 1o +28V).
Maximum load current I;_as a function of regulator input-output
differential voltage is shown in Figure 13. The maximum output
current also depends on ambient temperature and above 50°C a
derating factor should be derived from Figure 14.

- \
80 AN
<
E
l
o 60
H
S
40
20
3 5 10 15 20 24 25

INPUT-OUTPUT VOLTAGE DIFFERENTIAL - V

Figure 13. Excitation Source Input — Output Voltage
Differential vs. Load Current; Ambient Temperature
=25°C.

APPLYING THE 1B31

Strain Measurement: The 1B31 is shown in a strain measurement
system in Figure 15. A single active gage (1202, Gage Factor =
2) is used in a bridge configuration to detect fractional changes
in gage resistance caused by strain. An equivalent resistance

REV. A

700 ] I

CERAMIC PACKAGE

o0 N\
\
\

PLASTIC PACKAGE

400

300

SAFE OPERATING REGION \
200

----------- -4150

INTERNAL POWER DISSIPATION - mW

100

-55 -25 o +25 +50 +75 +100 +125
AMBIENT TEMPERATURE - “C

Figure 14. Excitation Source Internal Power Dissipation
vs. Temperature

dummy gage mounted adjacent to the active gage provides tem-
perature compensation. The rest of the bridge is completed by
the 1B31 internal half-bridge network which consists of two

20k(}, 1% thin-film resistors tracking to within + Sppm/°C max.
Bridge excitation is set at +4V to avoid self-heating errors from

the strain gage. System calibration produces a + 1V output for
an input of 1000 microstrains. The filter cutoff frequency is set
at approximately 100Hz.

4TuF

REF IN  REF OUT

T

(=]

+1V

-
1

ACTIVE

HALF-BRIDGE COMPL. Vour q4
GAGE

{FILTERED}
12061

0701000 € 1831

NOTES

0.024F

« USESppmiC GAINRESISTORFOR LOW GAIN TEMPCO.

« TRIM POT SHOULD BE 100ppm"C OR BETTER Saswk T |
(TYPE 79PR 15 TURN CERMET RECOMMENDED).

Figure 15, Strain Gage Application Using Internal
Half-Bridge

Pressure Transducer Inferface: A strain gage type pressure
transducer (Dynisco 800 series) is interfaced to a 1B31 in Figure
16. Regulated excitation of + 10V dc is provided for a 30mV
full-scale output. The gain is sett at 333.3 to achieve a 0-10V
output for a 0-10,000 psi range of the transducer. A shunt cali-
bration resistor is built into the transducer for easy verification
of the 80% point of its full-scale output. A typical shielding
scheme to preserve the excellent performance characteristics of
the 1B31 is also shown. To avoid ground loops, signal return or
cable shield should be grounded only at one point.
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coMM -15V 15V

CABLE
SHIELD

“1ov REG

B

(27) senseHiGH Vour
1831 wirenen) (9

+INPUT 0-10V

DYNISCO
800 SERIES

R
WPUT NPT OUTPUT
SENSELOW OFFSET  OFFSET  OFFSET
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Figure 16. Pressure Transducer Application

Multiple Load-Cells: For transducer configurations where the
maximum load current of 100mA of the 1B31 is not sufficient, a
buffer and a power transistor such as a TIP31 can be used as
shown in Figure 17. This design can supply 300mA at + 10V
excitation over the full industrial temperature range (—25°C to
+85°C). In a multiple 1B31 system an added advantage is that
ratiometric operation can be preserved by using one excitation
source which also serves as the reference voltage for the system
A/D converter.

2401

Figure 17. Multiple Load-Cell Application

Mobile Transducer Application: The small size and reliability
of the 1B31 make it an ideal choice for mobile applications.
Since the 1B31 requires a negative supply, one possible solution
for its generation is shown in Figure 18. The positive voltage of
a + 12V battery is used to drive a CMOS TLCSS55 oscillator
with a typical supply current of 360p.A. The output is a square
wave that is rectified by the diodes and filtered to provide a
—9V supply. Excitation voltage should be equal to or less than
+9V for adequate headroom for the 1B31 voltage regulator.

Pressure Transducer Data Acquisition System: Figure 19
shows a two module solution for microcomputer based data
acquisition using a 1B31 and an AD1170 18-bit A/D converter.
A 3mV/V pressure transducer (e.g. Dynisco 800 series) is interfaced
to a 1B31 set up with a gain of 333.3 to givea 0 - SV output.
The regulated excitation is + 5V, and for ratiometric operation
it is also used as the voltage reference input for the AD1170. An
initial ECAL command establishes the voltage excitation as the
full-scale input of the AD1170 and periodic calibration cycles
keep the converter tracking the reference input. This configuration
yields very high CMR (168dB @ 60Hz) enhanced by the 1B31
Jow pass filter and the integrating conversion scheme of the

10-78 SIGNAL CONDITIONING COMPONENTS

SR

:

M

H

Wi 100pF %
ey Vee

Vec

e

REFIN  REFOUT

Figure 18. Negative Supply Generation for 1831 3

AD1170. In addition, fixed offsets caused by bridge imbalance
can be nulled out by the AD1170 with a power-up initialization
command from the microcomputer. This eliminates a poten-
tiometer or software overhead which might otherwise be
needed.
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Figure 19. Pressure Transducer Data Acquisition Using
1831 and AD1170

Isolated Current Loop Interface: The output of the 1B31 can
be interfaced to a process loop as shown in Figure 20. The 2B23
module produces an isolated 4-to-20mA output current which is
proportional to the input voltage and independent of the output
load resistance. Common-mode input/output isolation is * 1500V
pk continuous.

Figure 20. Isolated 4-20mA Transmitter




