PRACTICAL EXERCISE
AM Radio II
Name: _________________________________ 
Section:_______________
Date:__________  

Step One: Identify and measure the components for Block 2 using the measuring procedures for components.

	Component
	Required Value
	Measured Value

	D1 1N4148 Diode
	550mV - 650 mV
	

	R5
	27kΩ ±5%
	

	R8
	100Ω ±5%
	

	R11
	3.3kΩ ±5%
	

	R12
	2.2kΩ ±5%
	

	C4
	10µF±20% Lytic Capacitor
	

	C6
	100µF±20% Lytic Capacitor
	

	C9
	.022µF or.02µF±50%

Disc Capacitor 
	

	C10
	.01µF±20% Disc Capacitor 
	

	C15
	.001µF±20% Disc Capacitor
	

	T1 - IF Coil
 (Yellow Dot)
	AB: 1 μH – 2.8 μH
	

	
	CD: 150 μH – 300 μH
	

	
	CE: 510 μH – 1.04 mH
	

	
	DE: 25 μH – 50 μH
	

	T3 - Detector Coil 
(Black Dot)
	AB: 10 μH – 30 μH
	

	
	CD: 110 μH – 170 μH
	

	
	CE: 440 μH - 600 μH
	

	
	DE: 110 μH – 179 μH
	

	TP3, TP5 (Test Point)
	N/A
	N/A



Step Two: Solder the tested components into the Circuit Board.
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S2.Step Three: Questions, Testing and Measurements 

(From the AM Radio Kit Assembly and Instruction Manual)
S2.1.1 The purpose of the detector is to…

S2.1.2 Diode D1 acts like a __________________.

1.3 Resistor R12 and capacitor C10 combine to act as a _____________ filter, removing the high frequency carrier signal and passing on the audio signal to the amplifier. Note that the variable resistance set by the dial determines what fraction of this signal gets passed onto the amplifier.

S2.1.4 The purpose of the automatic gain control circuit (AGC) is to…

S2.1.5 How is automatic gain control accomplished? 

S2.1.6 R11 and C4 also make up a _______________ filter, but with a cut-off frequency much _____________ than that of the R12 and C10 described above.  

S2.2. STATIC MEASUREMENTS

**PRIOR TO APPLYING ANY POWER TO THE BOARD, WRAP NON-CONDUCTIVE TAPE AROUND THE METAL SIDES OF DETECTOR COIL T3 TO PREVENT INADVERTENT DAMAGE TO THE COIL.  LEAVE THE TOP OPEN SO THAT THE ADJUSTMENT SCREW CAN BE MANIPULATED.**

S2.2.1 AGC Zero Signal Test (See Fig. 7)

Power up your circuit with the supply set to 9V and turn your radio on.  Measure the voltage between TP3 and ground.  This voltage should be about 1.5 V± 500 mV.
Note: If you read ~6 Volts, make sure that the diode is soldered properly(in the proper orientation). 
Voltage at TP3: _________________
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Figure 7: AGC Zero Signal Test
S2.2.2 Coil T3 Test (See Fig. 8)

Now measure the voltage between TP5 and ground.  This voltage should be the same as the power supply voltage.  If it is not, turn off the power and check that the coil T3 is properly installed.  Do not go on to the next Block until you have successfully completed these tests.  Turn off your radio and power supply.

Voltage at TP5: _________________
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Figure 8: Test at TP5

S2.3. DYNAMIC MEASUREMENTS

S2.3.1 Detector and AGC Test (See Fig. 9)

Wrap one leg of a 0.02 µF disc capacitor (#203 or #223) around TP5 and connect the other 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 455 KHz sine wave, with as small an amplitude as is possible.   Set up your multimeter to measure the DC voltage between TP3 and ground.  Turn on the power supply and the radio switch.   Record the voltage, it should be similar to what you observed in 2.1.   Then slowly increase the amplitude of the sine wave.  You should observe that the voltage at TP3 drops – indicating that the automatic gain control is working.   Turn off all power.

Voltage at TP3 initially: _________________

Does TP3 voltage drop as amplitude is raised? _________________
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Figure 9a: AGC Test




Figure 9b: AGC Test
S2.3.2 System Check (See Fig. 10)

Now set your Function Generator to “AM” mode, using the shift key.  Set the modulation frequency (the blue “freq” that you get to with the shift key) to 1 KHz, and the level (also in blue) to 80% modulation.  Keep the “regular” frequency or carrier frequency at 455 KHz and the amplitude at the lowest possible setting.   This generates an AM signal which consists of a 1 KHz sine wave on a 455 KHz carrier frequency.    

Remove the connection to the multimeter and instead connect up the oscilloscope to monitor the voltage at the intersection between C10 and R12.  Turn on power, and turn the volume control to the full clockwise position.  Turn up the amplitude on the RF generator until you hear the 1 KHz on the speaker.  This verifies that the detector is able to isolate the audio signal from the AM signal and pass it on to the amplifier. 

Do you get an audible signal? ___________________
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Figure 10: System Check

S2.3.3 Detector Bandwidth Test (See Fig.10)

With the same settings as in the previous section, turn the volume control down to a minimum (but still keeping the radio on), and increase the amplitude of the RF generator until just before  the signal measured on the oscilloscope starts to distort (i.e. shape deviates from a sine wave).  Note the output magnitude from the oscilloscope.  Keeping the carrier frequency at 455 KHz, increase the modulation frequency until the oscilloscope output drops to 70% of this peak value.  Record the modulation frequency where this occurs; this is the bandwidth of the detector.  The modulation frequency should be between 5 and 10 KHz. (Recall this is a DSB FC signal)
Bandwidth of detector: _________________

If your radio 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 ___________________________















EE Dept USNA    AM-550K Radio
     
Revision 12/19/06
6

