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Measuring Procedures for Components

Resistor Value Testing Procedure

1. Locate the AGILENT 3440 1A 6 ½ Digit Multimeter.

2. Insert the appropriate red cable into the rightmost red slot labeled “HI” with a red lightening symbol next to it.  Insert another appropriate black cable into the rightmost black slot labeled “LO”.

3. Push the button labeled “Ω 2W”.

4. To measure the actual resistance of a resistor, attach one end of the resister to each cable.  The actual value should be displayed on the screen of the Multimeter.

5. Measure each resistor to be used in the lab and record the results.

Variable Resistor Value Testing Procedure

1. Locate the AGILENT 3440 1A 6 ½ Digital Multimeter.

2. Insert an appropriate red cable into the rightmost red slot labeled “HI” with a red lightening symbol next to it.  Insert another appropriate black cable into the rightmost black slot labeled “LO”.

3. Push the button labeled “Ω 2W”.

4. On the variable resistor (otherwise known as a potentiometer or “pot”) locate the three closely grouped leads labeled A, B, and C in the figure below.  Measure the resistance between leads A and C.  Record this value.  This is the maximum resistance of the pot.
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5. Turn the dial on the potentiometer counterclockwise until you hear it click into the “off” position.

6. Measure the resistance between leads A and B.  This value should be approximately zero.

7. Now turn the dial all the way clockwise. Resistance should increase as you turn the dial.

8. Once the dial has turned completely, measure the resistance between leads A and B.  This value should be the same as the maximum resistance measured previously.

9. Now check the resistance between leads B and C, which should be approximately zero.

Capacitor Value Testing Procedure

1. Locate the SENCORE LC103 or SENCORE LC75 Capacitor & Inductor Analyzer.

2. Ensure that a proper connector is attached to the "Test Lead" port.

3. NOTE: When you test any capacitor, ensure that the negative terminal (labeled with a “-“) is attached to the ground connection, or the black lead.

4. To test a capacitor, properly attach each terminal of the capacitor to the appropriate lead on the Sencore Analyzer.  Next, press and hold the "Capacitor Value" button.  The capacitor value should be visible on the Analyzer display.

5. Measure each capacitor to be used in the lab and record the results.
Variable Value Inductor Testing Procedure

1. Locate the SENCORE LC103 or SENCORE LC75 Capacitor & Inductor Analyzer.

2. Ensure that a proper connector is attached to the "Test Lead" port.

3. Before you test the variable inductor, take a small flathead screwdriver and turn the colored screw in the variable inductor counterclockwise until it reaches the top of the casing and you feel resistance.  DO NOT turn too many turns or the inductor will fall out of the bottom.
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4. Properly attach the desired terminals of the inductor to the leads on the Sencore Analyzer.  Next, press and hold the button on the right side of the Analyzer labeled “Inductor Value”.  Record the inductor value in the appropriate table and verify it is within specifications.

Note:  The inductance between terminals A and B of the T1 IF (Yellow Dot) coil should be near zero.  This is close to the limits of the measuring sensitivity of the Sencore Analyzer.  The Analyzer may read zero if the device is not properly calibrated before measuring. 

Diode Testing Procedure

1. Select the Diode Test Function on the Agilent 34401A Multimeter

2. Connect the "Lo" Port to the Cathode.

3. Connect the "Hi" Port to the Anode.

4. Record the indicated voltage.

NPN Transistor Testing Procedure

1. Select the Diode Test Function on the Agilent 34401A Multimeter

2. Connect the "Hi" Port to the Base.

3. Connect the "Lo" Port to the Emitter.

4. Record the indicated voltage.

5. Connect the "Lo" Port to the Collector.

6. Record the indicated voltage.

PRACTICAL EXERCISE 

AM Radio Block 1

Name: _________________________________ 
Section:_______________
Date:__________  

Step 1 - Identify and measure the components for Block 1 using the measuring procedures for components. 

	Component
	Required Value
	Measured Value

	R13
	47Ω ±5%
	

	R14
	10Ω ±5%
	

	C11
	10µF±20% Lytic Capacitor
	

	C12
	10µF±20% Lytic Capacitor
	

	C13
	470µF±20% Lytic Capacitor
	

	C14
	470µF±20% Lytic Capacitor
	

	C16
	.047µF±20% Disc Capacitor
	

	U1 (8 pin Socket for LM-386)
	N/A
	N/A



	POT (Variable Resistor)
	AC: 50K±10%
	

	
	AB - POT OFF OFF: <5
	

	
	AB - POT MAX: 50K±10%
	

	
	BC - POT MAX: <5
	

	TP6 (Test Point)
	N/A
	N/A



	TP7 (Test Point)
	N/A
	N/A




Table 1: Block 1 Measured Values

Step Two: Solder the tested components into the Circuit Board.  The components leads should be inserted into the board such that the component is visible on the blue side of the circuit board and the leads are visible on the foil side of the circuit board. A copy of the instructions from the Elenco Model AM-550K Instruction Manual follows:
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Step Three: Block 1 Testing: 

S1.1. STATIC MEASUREMENTS

S1.1.1 Resistance Test (See Fig. 1)

Measure the impedance between ground (Test Point 8) and the + terminal of C14.  The resistance should start relatively low and then slowly rise.  The reading should be between 100 kΩ and 10 MΩ.  If it is not, check your circuit. 


Note: A low reading indicates a short or a part improperly inserted. 



A high reading indicates bad solder connections

Measured Resistance after ~1 minute: _________________
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Figure 1: Resistance Measurement

S1.1.2 Power Up Test (See Fig. 2)

With the power supply off and radio switch (SW1) turned off (completely counter-clockwise past where it clicks), connect your power supply in series with the ammeter and battery terminals.  Set the power supply to 9V. (You will use 9V throughout this lab for the power supply voltage).  Turn on the radio switch.  The current should be between 3 mA and 15 mA.  If the current exceeds 25 mA immediately turn it off, check your connections, and check your circuit for short circuits.  Do not proceed until your radio passes both of these tests.  If your current is below 3mA, check for incomplete or cold solder joints.  If your current is above 15mA, check for solder bridges.

Measured Current: _________________
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Figure 2: Current Measurement

******Note: If these two tests fail, check for poor soldering connections******

S1.1.3 Output Bias Test (See Fig. 3)

With the power off, remove the ammeter so that the power supply is directly connected to the battery terminals.  Measure the voltage between test point 7 (TP7) and ground when both the supply and radio are turned on.  (You can use the ground terminal of the power supply for the system ground).   The measurement should be between 4 and 6 volts.

Voltage at TP7: _________________
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Figure 3: Output Bias Test

S1.1.4 Input Bias Test (See Fig. 4)

Measure the voltage between test point 6 (TP6) and ground when both the supply and radio are turned on.  It should be very small (less than 30mV).   Turn the power supply and the radio switch off.  Do not proceed to the next section until your radio passes all of these tests.

Voltage at TP6: _________________
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Figure 4: Input Bias Test

S1.2. DYNAMIC MEASUREMENTS

S1.2.1 AC Gain (See Fig. 5)

Using a spare 10 µF capacitor from your kit, wrap the positive leg of the spare 10 µF capacitor around TP6 and connect the negative leg to the output of the function generator. Connect the ground for the function generator to the system ground.  Turn on the function generator, and set it to a 400 Hz sine wave, with as small an amplitude as possible.   Turn on the power supply and the radio switch.   At this point your speaker should be sounding a single tone.  Adjusting the function generator frequency should change the pitch.  With the frequency set at 400 Hz, use the multimeter to measure the AC voltage at the input (TP6) and at the output (TP7). (Recall that the multimeter on the AC setting gives an rms value).   Use your measurements to calculate the gain of your amplifier. Recall Gain is Vout/Vin. It should be between 80 and 180.

S1.2.2 Record the results of this test: 

Can you hear the change in pitch of tone? _________________

AC rms voltage at input: _________________

AC rms voltage at output: _________________

Gain at 400 Hz: _________________
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Figure 5: AC Gain

**Note: You can insert your earpiece so that the speaker is not as loud**

S1.2.3 Distortion (See Fig. 6)

Return the function generator to the 1 KHz, low amplitude setting.   Connect the oscilloscope so that you can monitor the voltage at TP7.   Slowly increase the function generator amplitude until clipping appears on the waveform displayed on the O-Scope. Measure the peak to peak voltage of the waveform on the O-Scope as measured from TP7 when clipping first appears. This should be about 5-7 V. Clipping occurs when the sinusoid waveform begins to “square off” at the top and/or bottom. The maximum power output should exceed 200 mW.  For this same situation, record the current that is drawn from the power supply (should appear on the power supply). 

Vclp of waveform shown on OScope: _________________

Isupply (Range of 50mA – 130 mA): _________________
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Figure 6: Distortion

S1.2.4 Maximum Power Output 

Use the formula 
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 calculate the maximum power output for the amplifier using the voltage measurement found for part 2.3. The Max power should be in the range of 200-800mW 

Pmax: _________________

S1.2.5 Efficiency

Calculate the efficiency of the amplifier in the maximum power output condition.  Use the supply current measured in S 1.2.3 times the supply voltage (9 volts) to determine the power supplied by the power supply.  Efficiency should be in the range 50% to 78.5%.

Efficiency: _________________

If your amplifier has passed all of these tests, then you’re ready to move on to the next part of the circuit.  If not, check that you have the right components, the right orientations for the components, good solder joints, and no short circuits.   Do not move on until your radio passes these tests. 

Instructor Initials ___________________________
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