	Circuits and Measurements

	Circuits and measurements

In electronics, the only realities are those which can be measured with instruments.

In this experiment, you will learn to measure direct current Voltage (DC)

and Current with a  "VOLT-OHM-METER"  (VOM)
The following equipment is required for this experiment:

                                                                        VOM (with leads)
                                                                        Battery (AA, 9V, AAA)
                                                                        Resistor 1500
                                                                        Several Clip Leads
The Digital VOM shoud be in your kit as will the resistor. Batteries yu will need to provide.

Voltage is measured with instruments called "VOLTMETERS"
These may be single-function, single range instruments, or,

versatile, multi-purpose instruments such as the VOM.
The VOM is capable of measuring Voltage (DC & AC), Resistance and Current.  

The particular measurement depends on the setting of the range and function switch.
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Your meter should look similar to the above picture.  Use the center dial to set the meter to DC Volts and up to 20 volts maximum.  This is the function and range knob.
Place the leads in the meter witht the black in the COM location and the red in the V connectin. ( Note this red lead connection may list several functions such as mA and .
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	 Using the VOM, measure the output voltage of the 9V battery.
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Did it come out + or – on the meter? _____________
The digital meter will read even if connected to reverse polarity.  Try connecting to the terminals with both forward and revese polarity of the meter leads.  You should get the same number but if you are connected witht eh Red lead on the Negative battery terminal you will read a negative number.  We call this having reverse polarity.  It’s not the battery’s fault, but ours for connecting to the “wrong” terminals for a positive reading.  Some times this will tell us helpful information.  Make a sketch o fhte battery and note which connection is positive and which is negative for future reference.

Repeat this process for the AA and AAA batteries.  Which lead of the battery is always positive?

The Power Supply and the Battery


[image: image4.wmf]
The battery is a common voltage source.

DC Power Supplies are sometimes called "battery eliminators",

although there are differences between batteries and DC Power Supplies.

One type of  battery eliminator is the common black plastic block used by may of the modern devices for a power supply.  Some of these are DC sources.  However, some are just AC transformenrs, so it is important to check how they are rated before using them.  These devices are commonly called “wall warts”  because they are not very pretty when pluged into a standard outlet.  The main advantage of the power supply is that it does not wear out as a battery does.  As long as we have paid out power company bill, we will have voltage from our supply.  They will last for years and years.  Later in the course we will learn how to design and built common DC power supplies to replace batteries.
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	Measurement of Current

Current is the flow of charge, 

and to measure this,  ALL the charge must flow THROUGH the meter.

For this measurement, the VOM is set to the 25mA DCmA range and placed in SERIES.
The schematic diagram is shown below in figure 1-6
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Use you clip leads to connect the circuit above.  Be careful about the polarity of the meter be sure you connect the + lead of the meter to the + lead of the battery (remember your sketch earlier).  Current (c0nventional) will flow fromteh + battery lead through the meter, throught eh 1500 Ohm resistor back to the – lead of the battery. 
 Connect the Power Supply and record the current. . .
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(Power Supply)


Lable the unit as mA.
Change the scale setting to a higher range.  Your reading should remain the same.

.
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(Power Supply)


Use the nest page to record and summarize how to use the multimeter.  Comment on the range control,  the function controls, and reading the same value with different ranges.
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