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Converting Data - Overview

- You now have voltage data for each sensor.

- The next step is figuring out how to convert the voltages into 
useful units.

- Each type of sensor comes with a detailed datasheet filled with 
useful information, including how to convert the data.

- The datasheets for all the sensors are in the manual.

- If you are interested, the datasheets for the other integrated 
circuits used on the payload are available on the DVD.
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Converting Data - Process

- All the sensors are proportional to the actual value, but have 
an offset – that is, you can use a linear equation to convert 
from units to voltage.

- Each sensor can be characterized by its sensitivity and its zero 
output offset: VOUT = sensitivity * X + offset, where X is data in 
the appropriate units for the sensor in question.

- We want the converted data X in terms of VOUT, so we solve 
the equation for X as follows:

VOUT = sensitivity * X + offset

VOUT - offset = sensitivity * X

(VOUT - offset) / sensitivity = X

X = (1/sensitivity) * VOUT – (offset/sensitivity)
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Converting Data – Temperature Sensor 1

- Open the datasheet for the 
LM50c temperature sensor.

- The front page gives an 
overview of the sensor.  Scan 
through the datasheet to see 
what other information it has, 
including detailed electronic 
and mechanical information.
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Converting Data – Temperature Sensor 2

- Scroll down to page 2, where you will see the image below, 
along with an equation which gives output voltage in terms of 
temperature: VOUT = 10mV/ °C * Temp °C + 500mV 

- Notice that the sensitivity of the device is 10mV/C, while the 
zero temperature offset is 500mV.  
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Converting Data – Temperature Sensor 3

- Solve the equation for temperature in terms of voltage.  Be 
careful of units.  The final equation should use volts rather 
than millivolts.

1.) 1000 mV = 1 V

2.) VOUT = 0.01 V/ °C * Temp °C + 0.5 V 

3.) Temp °C/ (V / 100 °C) = VOUT  – 0.5 V 

4.) Temp °C = 100*(°C / V)* VOUT  – 50 °C 
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Converting Data – Pressure Sensor 1

- Open the datasheet for the 
ASDX015 pressure sensor.

- Notice that unlike the 
temperature sensor, this 
datasheet is for a whole series 
of pressure sensors. 

- We use the ASDX015, which 
can measure pressures 
between 0PSI and 15PSI.
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Converting Data – Pressure Sensor 2

- Scroll down to page 3, 
where you will see 
these tables.

- Locate the sensitivity 
and zero pressure 
offset of the ASDX015

VOUT = 0.267*(V/PSI)*Press. + 0.5 V
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Converting Data – Pressure Sensor 3

- Solve the equation for pressure in terms of voltage.

1.) VOUT = 0.267*(V/PSI)*Press. + 0.5 V

2.) VOUT  - 0.5 V = 0.267*(V/PSI)*Press. 

3.) Pressure = 3.75*(PSI/V)*VOUT  - 1.87 PSI 
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Converting Data – Low Range Accelerometers 1

- Open the datasheet for the 
ADXL103/ADXL203 
single/dual axis precision (low 
range) accelerometers.

- Notice the functional block 
diagram on the front page.  
Block diagrams are useful for 
understanding the basics 
behind a system without the 
overwhelming detail of a full 
schematic.
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Converting Data – Low Range Accelerometers 2

- Scroll down to the 
specifications table on page 
3.

- Locate the sensitivity and the 
0g offset, which is called the 
“0g Voltage at XOUT, YOUT” 
in this datasheet.

VOUT = 1*(V/g)*acc. + 2.5 V

1.0 V/g

2.5 V
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Converting Data – Pressure Sensor 3

- Solve the equation for g’s in terms of voltage.

1.) VOUT = 1*(V/g)*acc. + 2.5 V

2.) VOUT  - 2.5 V = (V/g)*acc. 

3.) Acceleration = VOUT *g  – 2.5*g 
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Converting Data – High Range Accelerometers 1 

- Open the datasheets for the ADXL78 
single axis high range accelerometer 
and the ADXL278 dual axis high range 
accelerometer.

- Notice that they are almost identical.  If 
you want, you can look at a few pages 
to confirm that.

- The conversion is the same, so we will 
just use the ADXL78 datasheet.  Again, 
you can cross-check with the ADXL278 
datasheet to be sure.
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Converting Data – High Range Accelerometers 2 

- Scroll down to the 
specifications table on 
page 3.

- We use the AD22279.

- Find the sensitivity, 
which determines how 
the output voltage 
changes based on 
acceleration.

- For some reason, the 
zero-g offset is omitted 
from this page.

55 mV/g
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Converting Data – High Range Accelerometers 3 

- Scroll down to this chart on page 6.  It shows the theory of 
how the accelerometers work.

- It also shows the output voltage at 0g (the zero-g offset)

VOUT = 55*(mV/g)*acc. + 2.5 V
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Converting Data – Temperature Sensor 3

- Solve the equation for acceleration in terms of voltage.  Be 
careful of units.  The final equation should use volts rather 
than millivolts.

1.) 1000 mV = 1 V

2.) VOUT = 0.055*(V/g)*acc. + 2.5 V

3.) VOUT – 2.5 V = 0.055*(V/g)*acc.

4.) Acceleration = 18.18*(g/V)*VOUT – 45.45 g
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