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Abstract

This project discqsses about using the 8051
microcontroller with resonant transducer for control system
industrial. Resonant transducer are oscillators whose
frequency depends in some knownway on the physical property
being measured. Output transducer signal does restrict
it.self to the voltage range -0.5 V to +5.5 V. The transducer
output can be connected directly to the 8051 microcontroller
port pins. The 8051 microcontroller has two Timer/Counter.
Timer/Counter can be configured in software to measure

frequency and period.
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DATA BIT EXE.
TIME

INSTRUCTION 7 5 4 3 2 1 )
CLEAR DISPLAY 0 0 0 0 0 0 1640
CURSOR AT HOME 0 0 0 0 0 1 1640
ENTRY MODE SET 0 0 0 0 1 {I/D 40
DISPLAY ON/OFF 0 0 0 1 D c 40
DISPLAY SHIFT 0 0 1 |S/C|R/L}| % 40
FUNCTION SET 0 1 DL| N F * 40
SET CGRAM ADD. 0 CGRAM ADDRESS 40
., SET DDRAM ADD. 1 DDRAM ADDRESS 40
. BUSY,ADD. READ BF ADDRESS 0
CGRAM,DDRAﬁ WR WRITE DATA 40
CGRAM, DDRAM RD READ DATA 40
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ANGU(psi) [G3a0a 8 1m|uT9au(vde) |A2uducpsi) [n3naa 8 L |uT9siucvde)
' (HEX) (HEX)

3 00 1.00 9 80 3.00
3.2 04 1.06 9.2 84 3.07
3.4 09 1.14 9.4 89 3.14
3.6 oD 1.20 9.8 8D 3.21
3.8 11 1.26 9.8 91 3.27
4 15 1.33 10 95 3.33
4.2 1A 1.40 10.2 9A 3.41
4.4 1E 1.47 10.4 SE 3.47
4.8 22 1.53 10.6 A2 3.54
4.8 26 1.59 10.8 A8 3.60
5 * 2B 1.67 i1 AB 3.68
5.2 2F 1.73 11.2 AF 3.74
5.4 33 1.8 11.4 B3 3.80
5.6 37 1.86 11.6 B7 3.87
5.8 : 3C 1.94 11.8 BC 3.94
6 40 2.00 12 co 4.01
6.2 44 2.06 12.2 c4 4.07
6.4 49 2.14 12.4 1037 4.15
6.6 4D 2.20 12.6 CD 4.21

. 6.8 51 2.27 12.8 D1 4.27

7 55 2.33 13 D5 4.34
7.2 5A 2.41 13.2 DA 4.41
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" MOTOROLA
Bl SEMICONDUCTOR
TECHNICAL DATA

Pressure Transducers

MPX50

MPX51

MPX52
(D,DP,GP,GVP)

... a silicon piezoresistive pressure sensor providing a very accurate and linear
voltage output ~— directly proportional to the applied pressure. It is designed for

automotive, industrial, medical and other applications.

0 to 50 kPa {0 to 7.5 PSi) Differential Pressure Range
+0.05% Full Scale Linearity with MPX50,51

Unique Silicon Shear Stress Strain Gage

Easy to Use X-ducer Package

MAXIMUM RATINGS

Basic Element, Single and Dual Ported Devices Available

g

PAESSURE PORT

Rating Symbaol Value Unit
Overpressure Pmax 200 kPa
Supply Voltage VS max [] Vdc
Storage Temperature Tsig -50to + 150 °C
Operating Temperature Ta -40t0 4125 $C

VOLTAGE OUTPUT versus APPLIED DIFFERENTIAL PRESSURE

The voltage output of the X-ducer is directly propor-
tional to the differential pressure applied.

The output voltage of the Differential, Ditferential
Ported and Gage Ported sensors increases with increas-
ing pressure applied to the pressure side relative to the

ORDERING INFORMATION:
MPX50 Series ‘“X-ducer’ silicon pressure sensors ar

vacuum side.

The output voltage of the Gage Vacuum Ported {GVP)
sensor increases with increasing vacuum (decreasing
pressure) applied to the vacuum side relative to the pres-
sure side.

e available in absolute, differential and gage configurations.

Devices are available in the BASIC ELEMENT package or with pressure port fittings which provide mounting ease and

barbed hose connections.

MPX Serios
Device Type Options Package Style 50 51 52
Basic Element Differential Case 344-03 MPX500D MPX51D MPX52D
Differential Case 352-01 MPXS0DP MPX51DP MPX52DP
Ported Element Gage Case 350-01 MPX50GP MPXS51GP MPX52GP
Gage Vacuum | Case 350-02 MPX50GVP MPX51GVP MPX52GVP

X-ducer is a trademark of Motorola Inc.

©MOTOROLA INC., 1985

MOTOROLA =R

DS2570R2



OPERATING CHARACTERISTICS (Vg = 3Vdc, Ta = 25C unless otherwise noted.)

Characteristics Symbol Min Typ Max Unit
Pressure Rangel ' Pop 0 - 50 kPa
Tempera.lure Range i Ta -40 — +125 °C
Supply Voltage Vg — 3 6 Vdc
Supply Current lo — 6 — mAdc
Full Scale Span? MPX50 VESS a5 60 90 mv
MPX51 30 45 60
MPX52 30 60 90
Zero Pressure Offset Voff 0 20 35 mv
Sensitivity MPX50, 52 Av/AP — 1.2 - mV/kPa
MPX51 — 0.9 —
Linearity3 MPX50, 51 — — =0.05 +0.1 %FS
MPX52 - =0.3 +0.5
Pressure Hysteresis4 (0 to 50 kPa} - — =0.05 +0.1 %FS
Temperature Hysteresis {-40°C to +125°C) & = =05 — %FS
Temperature Coefficient of Full Scale Spanb TCVEss -0.22 ~-0.19 -0.16 %l“C
Temperature Coefficient of Offset? TCVqff - =16 - pVIoC
Temperature Coefficient of Resistance8 TCR 0.21 0.24 0.27 %/"C
Input Resistance Ro 400 — 550 1
Response Time® (10% to 90%) 1R = 1 — ms
NOTES:
1. 1 kPa {kiloPascal} equals 0.145 PSI.
2. M d at 3 Vde itation for 50 kPa pressure dilferential,
3. Maximum deviation from eng-point straight line fit at 0 and 60 kPa.
4. Maximum output differenct 8! any pressure point within Pop for increasing and decreasing pressures,
6. Maximum output difference at any preasure point within Pgp for increasing and decreasing-temperatures in the 1ange -40°C to + 125°C,
6. Siope of end-point straight line fit to full scale span at -40°C and + 125°C, refative to 4 25°C
7. Siope of end-polint stralght line fit to zero pressure offset at, - 40°C and + 125°C.
8. Slope of end-point straight lina fit to input resistance at ~40°C and + 125°C, relative 10 resistance a1 + 25°C
8.. For a 0 to 50 kPa pressure step changa. . A
10

. Repeatabllity { = 0.5 %FS typical) is defined as the maximum difference in Qutput at any pressure withwn Pop and temperature within +10°C to
+85°C after: ’

a. 1000 temperature cycles, —40°C 1o 1 125°C.

b. 1.8 milllon pressure cycies, 0 to 40 kPa.

100 ] l
90 ! t
u Vs = 3Vdc ~0C_t”
+25°C [~
7 N //
Ea +125°C _|
E
5 5 /‘/ SPAN
: Eaw = ] OUTPUT
o
3 =
2
10 OFFSET
I — I ia r I 5 is 7 I 3 T
a0 10 2 i) @® 50
PRESSURE DIFFERENTIAL

Effect of temperature on the output of the transducer is shown.

Figure 1. Output versus Pressure Differential (MPX50)

MOTOROLA MPX50 » MPX51  MPX52



Temperature Compensation are presented in Motorola Application Notes AN840 and

Temperature compensation and offset calibration can AN922,They are available from all Motorola Sales Offices.

be achieved rather simply with additiona! resistive X i L
Packaging for Medical Applications

-~

components.
Several approaches to external lemperature compen- The MPX60 family is available in special, biomedically
sation over both —40 to + 125°C and 0 to +80°C ranges approved packaging. Consult the factory for details.
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PIN PIN PIN PIN
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GND + QUTPUT + SUPPLY - QUTPUT

Motorola's Silicon pressure sensor elements use a single
piezoresistive strain gage to sense shear stress.

Figure 2. Electrical Connections

SILICONE SILICONE RTV
DIECOAT DI DIEBOND  METAL COVER
N\ [ ¥

WIRE BOND

THERMOPLASTIC CASE

LEAD FRAME

METAL BACK PLATE

Cross section of the Motorola MPX pressure sensor die
in the chip carrier package. A silicone gel isolates the die
surface and wire bonds from harsh environments, while
allowing the pressure signal to be transmitted to the sil-
icon diaphragm.

Figure 3 — MPX Differontial Pressure Sensor Element Cross Section

MPX50 e MPXS1 ¢ MPXS2 ‘ MOTOROLA
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MILLIMETERS| ~ INCHES

MAX | MIN.] MAX
NOTES. A _|2895 [ 29, 140 | 1180
1. DIMENSIONS A AND Q ARE DATUMS. 8 11739 [ 18, 685 10.715
T IS A DATUM SURFACE. A6 305 {021
2 POSITIONAL TOLERANCE FOR D | 040 | 01500016 | 0.
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$[o13 woon @A) 50 100 0
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2 DIMENSIONS H AND R, 2 PLACES.

3, POSITIONAL TOLERANCE FOR
DIMENSION D LEADS: T
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4. POSTIONAL TOLERANCE FOR Nl
MOUNTING HOLE - DIA !
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5. DIMENSIONING AND TOLERANCING :
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6.NOTCH IS PIN 1 INDICATOR .

[

NOTES: 8-
)

CASE 352-01 -
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