PRACTICAL EXERCISE 

AM Radio IV
Name: _________________________________ 
Section:_______________
Date:__________  

Step One: Identify and measure the components for Block 4 using the component measuring procedures.
	Component
	Required Value
	Measured Value

	R1
	56KΩ ±5%
	

	R2
	12kΩ ±5%
	

	R3
	3.3kΩ ±5%
	

	R4
	1MΩ ±5%
	

	R6
	1kΩ ±5%
	

	C2
	.022µF or .02µF±50%

Disc Capacitor
	

	C3
	 .01µF±20% Disc Capacitor
	

	C5
	.022µF or .02µF±50%

Disc Capacitor
	

	L2 Oscillator Coil (Red Dot)
	AB: 3.5 μH – 5.25 μH
	

	
	CD: 265 μH – 500 μH
	

	
	CE: 280 μH - 550 μH
	

	
	DE: 1.8 μH – 2.1 μH 
	

	Q1 2N3904 NPN Transistor
	VBE: 650mV - 750mV
	

	
	VBC: 650mV - 750mV
	

	Q2 2N3904 NPN Transistor
	VBE: 650mV - 750mV
	

	
	VBC: 650mV - 750mV
	

	TP1, TP2 (Test Point)
	N/A
	N/A



	L1 Antenna
	N/A
	N/A



	C1 – Tuning Capacitor 

Radio Knob
	N/A
	N/A




Table 4: Block 4 Measured Values

Step Two: Solder the tested components into the Circuit Board. The next few pages are copies from the Elenco Model AM-550K Instruction Manual. 
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Step Three: Testing and Measurements 

S4.2. STATIC MEASUREMENTS

S4.2.1 Q2 Base Bias 

Power up your circuit with the supply set to 9V and turn your radio to “on.”  Measure the voltage between test point 3 (TP3) and ground.  This voltage should be about 1.5 V. (If it’s off by more than 0.25 V, check your soldering, the BJT type and orientation [Q2], and resistor values[R6]).  Turn off the radio and power supply.

Voltage at TP3: _________________

S4.2.2 Q2 Emitter Bias
Power up your circuit with the supply set to 9V and turn your radio to “on.”  Measure the voltage between the emitter of Q2 and ground.  This voltage should be about 0.8 V. (If it’s off by more than 0.25 V, check your soldering, the BJT type and orientation [Q2], and resistor values [R6]).  Turn off the radio and power supply.

Voltage at Q2 Emitter: _________________

S4.2.3 Q1 Bias (See Fig. 14) 
Connect a shorting wire between TP2 and the Collector of Q1 in order to prevent Q1 from oscillating. Measure the DC voltage between TP1 and ground as shown in Figure 14. The voltage should be about 1.5 volts ± 0.5 volts.  Remove the shorting wire.
DC Voltage at TP1 _________________
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Figure 14: Q1 Bias

S4.3. DYNAMIC MEASUREMENTS

S4.3.1 AC GAIN (See Fig. 15)
Using a short piece of wire, short TP5 to the Right Side of R8 in order to prevent the AGC from lowering the gain of the first IF amplifier. Wrap one leg of a 0.02 µF disc capacitor (#203 or #223) around TP2 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.  Make sure you are not using an AM wave at this point.   Set up your oscilloscope to measure the voltage between TP4 and ground.  Turn on the power supply and the radio switch.   Using a small screwdriver, adjust the turn-screw on T2 to maximize the output signal while adjusting the input amplitude to keep the output signal 4Vpeak-to-peak. Make sure you find the maximum before you increase the amplitude of the input signal. You should have less than 200 mV input for an amplitude for the 4Vpeak-to-peak output. 
Voltage Amplitude of Input Signal: _________________
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Figure 15: Maximize Gain using T2

S4.3.2 AGC ACTION (See Fig. 15) 
Remove the shorting wire between TP5 to R8. Do not change the amplitude of the input signal and use the oscilloscope to measure the amplitude between TP4 and ground. This value should be approximately 800 mV or less indicating that the AGC is functioning properly. 

Voltage Amplitude @ TP4: _________________
S4.3.3 OSCILLATOR CIRCUIT

Set up your oscilloscope to measure the voltage between the collector of Q1 and ground.  Power up your circuit with the supply set to 9V and turn your radio to “on.”  You should see a low voltage sine wave.  Turn the knob for capacitor C1.  The frequency of this sine wave should change with the adjustment.  If it does not, check components Q1, C1, C2, C3, L1, and L2.

Sine wave observed: _________________
Frequency change observed: _________________
S4.3.4 IF BANDWIDTH (See Fig. 16) 
Reinstall the shorting wire that was put in place during step 4.2.3. Wrap one leg of a 0.02 µF disc capacitor (#203 or #223) around TP1 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 AM wave, with a modulation frequency of 400 Hz and modulation index of 80% with as small an amplitude as is possible.   Set up your oscilloscope to measure the voltage between the junction of R12 and C10 and ground.  Turn on the power supply and the radio switch.   Using a small screwdriver, adjust the turn-screw on T1, then T2 and finally T3 to maximize the output signal After adjusting for a maximum, change the frequency from 455 KHz and verify that T1, T2, and T3 have been adjusted for a maximum at 455 KHz. Use the Oscilloscope to determine the IF Bandwidth. This bandwidth should be 5 to 20 KHz. Recall the Bandwidth is the difference between F1 and F2 where F1 and F2 are 0.7 times the peak voltage. 
IF Bandwidth _________________
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Figure 16: IF Bandwidth

S4.3.5 SETTING OSCILLATOR RANGE (See Fig. 18) 
Remove the shorting wire from TP2 and Q1. Connect the Oscilloscope to measure between junction of R12 and C10. You may want to prop up your radio using your stand because you will need access to the back of the radio.  Turn on the function generator, and set it to a 540 KHz AM wave, with a modulation frequency of 400 Hz and modulation index of 80% with an amplitude of 500 mV. Connect up a loop antenna to the function generator by looping a wire from the positive to the negative on the function generator (see Figure 18). Turn the tuning knob on your radio to 540 KHz and you should hear a 400 Hz tone. Tune the oscillator coil (L2) for a peak on the oscilloscope.
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Figure 17: Oscillator

Next turn the tuning knob on your radio to 1600 KHz and change the function generator to generate a 1600 KHz AM wave, with a modulation frequency of 400 Hz and modulation index of 80% with an amplitude of 500 mV.  Adjust the Oscillator trimmer (Figure 17) until the 400 Hz tone is heard, then adjust L2 until a peak signal is achieved. Repeat process until range of the oscillator is set 
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Figure 18: Setting the Oscillator

S4.3.6 FINAL ADJUSTMENTS 
You can make final adjustments to your radio by tuning in a radio station and then adjusting T1, T2 and T3 until a peak signal is achieved as heard through the speaker. 

You may also turn knob to a known station that has a strong signal strength and then adjust L1 and the oscillator on the back of the tuning knob until the station is heard and then adjust T1, T2 and T3 until a peak signal is achieved as heard through the speaker. 
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