Electronic Basics

When you are dealing with data acquisition products,
there are a few basic electronic concepts which, when
understood, can be very useful. Most electronic
products take an analog voltage value as the input
signal. This signal may represent a temperature, level,
flow, pressure value, etc. The instrument takes the input
signal, conditions it, and usually displays the value in
“engineering units” (that is, in terms which are easily
understood, e.g., 75°F). Figure 1 identifies the symbols
one might encounter in reading a schematic. Also given
are some of the key fundamental electrical equations.

When sensors are at an extended distance from the
instrument, it is common to use a 4 to 20 mA (milli-ampere)
current loop to transmit the signal.
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Voltage signals are very common and work well over
short distances. In addition, a voltage signal usually can
be paralleled to go to two instruments. For a high level
voltage signal, such as 0 to 5 volts (note: this does not
apply to thermocouples), the sending device typically
can drive several instruments, because generally the
input impedance is very high and will not load down the
signal. When extended distances are involved between
the sensor and the instrument, the resistance in the
cable and electrical noise “picked up” by the cable
become significant. Current loops are commonly used
when this distance is 100 feet or more.

A 4 to 20 mA signal can easily be converted to a voltage
signal for instruments that accept only voltage input. If
an instrument accepts only 1 to 5 volt inputs, a 250 ohm
dropping resistor placed in the loop will generate the
desired voltage. Other voltage levels may be obtained
by following the basic electronic law, Voltage = Current
x Resistance. The resistor selected should be of high
precision. Also, when adding a resistor to the current
loop, one must be careful that the instrument does not
introduce a second ground point in the loop. Figure 2
identifies the color codes, to help in choosing a resistor.
The color band closest to the end identifies the first
digit. The next band gives the second digit. The third
band gives the multiplier in powers of 10. The fourth
band, if shown, identifies the tolerance.

Resistor Value in ohms =
(1st band) and (2nd band) 10

Color Value of
(1st & 2nd bands) | (3rd band) | (4th band)
Black 0 0 +20%
Brown 1 1
Red 2 2 +2%
Orange 3 3
Yellow 4 4
Green 5 5
Blue 6 6
Violet 7 7
Gray 8 8
White 9 9
Gold -1 +5%
Silver -2 +10%
No color +20%

Figure 2. Color Code for Resistors

When selecting a resistor, know that not all resistor
values are available. Figure 3 identifies the standard
resistance values that typically are available. Obviously,
these numbers represent all values with different
powers of 10 (e.g., 1.0, 10, 100, 1Kk, etc.)

Figure 1. Symbols for Elementary Circuits

1.0 11 12 13 15 1.6
1.8 2.0 2.2 2.4 2.7 3.0
3.3 3.6 3.9 4.3 4.7 5.1
5.6 6.2 6.8 7.5 8.2 9.1

Figure 3. Standard Resistance Values
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More than 100,000 Products Available!

o Temperature

Calibrators, Connectors, General Test and Measurement
Instruments, Glass Bulb Thermometers, Handheld Instruments
for Temperature Measurement, Ice Point References,
Indicating Labels, Crayons, Cements and Lacquers, Infrared
Temperature Measurement Instruments, Recorders Relative
Humidity Measurement Instruments, RTD Probes, Elements
and Assemblies, Temperature & Process Meters, Timers and
Counters, Temperature and Process Controllers and Power
Switching Devices, Thermistor Elements, Probes and
Assemblies, Thermocouples Thermowells and Head and Well
Assemblies, Transmitters, Wire

o Flow and Level

Air Velocity Indicators, Doppler Flowmeters, Level
Measurement, Magnetic Flowmeters, Mass Flowmeters,
Pitot Tubes, Pumps, Rotameters, Turbine and Paddle Wheel
Flowmeters, Ultrasonic Flowmeters, Valves,Variable Area
Flowmeters, Vortex Shedding Flowmeters

« pH and Conductivity

Conductivity Instrumentation, Dissolved Oxygen
Instrumentation, Environmental Instrumentation, pH
Electrodes and Instruments, Water and Soil Analysis
Instrumentation

« Data Acquisition

Auto-Dialers and Alarm Monitoring Systems,
Communication Products and Converters, Data
Acquisition and Analysis Software, Data Loggers
Plug-in Cards, Signal Conditioners, USB,R5232, RS485
and Parallel Port Data Acquisition Systems, Wireless
Transmitters and Receivers

e Pressure, Strain and Force

Displacement Transducers, Dynamic Measurement

Force Sensors, Instrumentation for Pressure and Strain
Measurements, Load Cells, Pressure Gauges, Pressure
Reference Section, Pressure Switches, Pressure Transducers,
Proximity Transducers, Regulators,

Strain Gages, Torque Transducers, Valves

o Heaters

Band Heaters, Cartridge Heaters, Circulation Heaters,
Comfort Heaters, Controllers, Meters and Switching
Devices, Flexible Heaters, General Test and Measurement
Instruments, Heater Hook-up Wire, Heating Cable
Systems, Immersion Heaters, Process Air and Duct,
Heaters, Radiant Heaters, Strip Heaters, Tubular Heaters
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