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UNIT-IV 

AM transmitter& receiver: Tuned radio receiver &super heterodyne, limitation of TRF, IF frequency, image signal 

rejection, selectivity, sensitivity and fidelity, Noise in AM, FM. FM transmitter & receiver: Block diagram of FM 

transmitter& receiver, AGC, AVC, AFC, 

 

4.1. Low and high power AM transmitters: 

Transmitters that transmit AM signals are known as AM transmitters. These transmitters are used in 

medium wave (MW) and short wave (SW) frequency bands for AM broadcast. The MW band has 

frequencies between 550 KHz and 1650 KHz, and the SW band has frequencies ranging from 3 MHz to 30 

MHz the two types of AM transmitters that are used based on their transmitting powers are: 

1. High Level 

2. Low Level 

The basic difference between the two transmitters is the power amplification of the carrier and modulating 

signals. High level transmitters use high level modulation, and low level transmitters use low level 

modulation. In broadcast transmitters, where the transmitting power may be of the order of kilowatts, 

high level modulation is employed. In low power transmitters, where only a few watts of transmitting 

power are required, low level modulation is used. 

High-Level Transmitters: 

In high-level transmission, the powers of the carrier and modulating signals are amplified before applying 

them to the modulator stage, as shown in figure 4.26.  

1. Carrier oscillator: The carrier oscillator generates the carrier signal, which lies in the RF range. The 

frequency of the carrier is always very high. Because it is very difficult to generate high frequencies with 

good frequency stability, the carrier oscillator generates a sub multiple with the required carrier 

frequency. This sub multiple frequency is multiplied by the frequency multiplier stage to get the required 

carrier frequency.  

2. Buffer Amplifier: The purpose of the buffer amplifier is to match the output impedance of the 

carrier oscillator with the input impedance of the frequency multiplier, the next stage of the carrier 

oscillator. It then isolates the carrier oscillator and frequency multiplier.  

3. Frequency Multiplier: The sub-multiple frequency of the carrier signal, generated by the carrier 

oscillator, is now applied to the frequency multiplier through the buffer amplifier. This stage is also 

known as harmonic generator. The frequency multiplier generates higher harmonics of carrier oscillator 

frequency.  

4. Power Amplifier: The power of the carrier signal is then amplified in the power amplifier stage. This 

is the basic requirement of a high-level transmitter. A class C power amplifier gives high power current 

pulses of the carrier signal at its output. 

5. Audio Chain: The audio signal to be transmitted is obtained from the microphone. The audio driver 

amplifier amplifies the voltage of this signal. This amplification is necessary to drive the audio power 

amplifier. Next, a class A or a class B power amplifier amplifies the power of the audio signal. 

6. Modulated Class C Amplifier: This is the output stage of the transmitter. The modulating audio 

signal and the carrier signal, after power amplification, are applied to this modulating stage. The 

modulation takes place at this stage. The class C amplifier also amplifies the power of the AM signal to 

the required transmitting power. This signal is finally passed to the antenna, which radiates the signal 

into space of transmission. 
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Low-Level Transmitters: In low-level modulation, the powers of the two input signals of the 

modulator stage are not amplified. The required transmitting power is obtained from the last stage of the 

transmitter, the class C power amplifier. The low-level AM transmitter shown in the figure 4.27 is similar to 

a high-level transmitter, except that the powers of the carrier and audio signals are not amplified. These 

two signals are directly applied to the modulated class C power amplifier. Modulation takes place at the 

stage, and the power of the modulated signal is amplified to the required transmitting power level. The 

transmitting antenna then transmits the signal. 

 

Figure 4.26.High level AM transmitter 

 

Figure 4.27.Low level AM transmitter 

 Coupling of Output Stage and Antenna 

 The output stage of the modulated class C power amplifier feeds the signal to the transmitting antenna. 

To transfer maximum power from the output stage to the antenna it is necessary that the impedance of 

the two sections match. For this, a matching network is required. The matching between the two should be 

perfect at all transmitting frequencies. As the matching is required at different frequencies, inductors and 

capacitors offering different impedance at different frequencies are used in the matching networks.  

The matching network must be constructed using these passive components. This is shown in figure 4.28 
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Figure 4.28.Double Pi matching network 

 

 

4.2. AM Receiver: 

Radio receivers amplify and tune the radio signals. The receiver picks up the signals from the airwaves, and 

converts them to the original message signal. The radio signal that is transmitted into the air contains a 

carrier wave that is much higher in frequency than message signal.  

4.2.1. Tuned Radio Frequency Receiver: 

A TRF receiver amplifies and tunes the raw radio signal as present in the air waves by means of an RF (radio 

frequency) amplifier. Some receivers will have as many 4 or 5 stages of RF amplification before the carrier 

signal is stripped away leaving only the audio portion of the signal. The process of removing the carrier 

signal is done by the detector circuit of a radio receiver. Afterwards the final process is amplifying the 

audio signal to a level strong enough to drive a speaker. 

Typically a TRF receiver would consist of three main sections: 

 Tuned radio frequency stages:  The tuner circuit is an LC circuit, which is also called 

as resonant or tank circuit. It selects the frequency, desired by the AM receiver. This consisted of 

one or more amplifying and tuning stages. In a TRF receiver a series of loosely coupled tuned 

circuits are used to increase selectivity. 

 Signal detector:  The detector enabled the audio from the amplitude modulation signal to be 

extracted. It uses envelope detection.  

 Audio amplifier: This is the power amplifier stage, which is used to amplify the detected audio 

signal. The processed signal is strengthened to be effective. This signal is passed on to the 

loudspeaker to get the original sound signal. 

Drawbacks : 

1. Instability  

 2. Poor selectivity at high frequencies  

3. Bandwidth variation over the tuning range  

4. Insufficient adjacent frequency rejection 

5. In TRF receiver, amplification is not constant over the tuning range. 

 

4.2.2. Superheterodyne AM Receiver: 

In super heterodyne receiver the incoming RF signal is combined with local oscillator signal frequency 

through a mixer and converted into signal of lower fixed frequency known as intermediate frequency. It 

consists of RF section, frequency converter, IF amplifier, detector, audio amplifier. 

RF section: 

 RF section mainly consists of a tuneable filter and an amplifier which picks up the desired station by 

tuning the filter to the exact frequency band. 

 The signal at the antenna has lower signal noise found anywhere in the receiver. 

 Then RF amplifier provides gain to increase signal to noise ratio (SNR). 

Frequency converter: 

 It converts the carrier frequency fc to a fixed IF frequency of 455 KHz. 
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 A constant frequency difference should be maintained between the local oscillator signal and 

incoming RF signal frequency. (Through capacitor tuning in which the capacitance are together and 

operated by a common knob.) 

 For this purpose it uses local oscillator whose frequency fco is exactly 455 KHz above the incoming 

carrier frequency fc and fco=fc+455 

 

IF amplifier: 

 The intermediate frequency generated from the mixer/converter is amplified by IF amplifier. After 

the IF amplifier the signal is applied at the demodulator which extract the original modulated signal. 

 The reason for translating all stations to a fixed carrier frequency of 455 KHz is to obtain adequate 

selectivity. The characteristics of the IF amplifier are not dependent on the incoming frequency to 

which the receiver is tuned. The selectivity and sensitivity of super-heterodyne receiver are quite 

uniform throughout its tuning range. 

 The main function of the RF section is image frequency suppression. The mixer or converter output 

consists of components of difference between the incoming fc and the local oscillator fco. 

 Audio amplifier: Once demodulated, the recovered audio is applied to an audio amplifier block to 

be amplified by a power amplifier to the required level for loudspeakers or headphones.  

 

 
Figure 4.26.Superheterodyne AM receiver 

Local oscillator frequency 

At design level there are two choices for the local oscillator frequency: 

fLO = fRF + fIF (high-side injection) or fLO= fRF − fIF (low-side injection) 

Usually for medium wave AM receivers the frequency of the oscillator is higher than the desired RF 

frequency (fLO = fRF + fIF).  

Image frequency 

When the receiver demodulates the incoming desired signal at fRF, unfortunately it demodulates down to 

IF also an unwanted signal at fRF+2fIF.This frequency is called image frequency 

To reduce the design complexity of the receivers the IF frequency is chosen in such a way that the signal at 

fimage  =  fRF+2fIF can be rejected by a simple tuneable RF band pass filter such as a tank circuit with a 

variable capacitor. 
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Figure 4.27.Concept of image frequency 

 

 

4.2.3. Terminologies of Receiver: 

 1. Selectivity: 

Selectivity is the measure of the ability of a radio receiver to select a particular frequency or particular 

band of frequencies and rejecting all other unwanted frequencies. The receiver selectivity performance 

determines the level of interference that may be experienced. It is the ability to reject unwanted signals. 

The signal bandwidth should be narrow for better selectivity. 

The selectivity can be aimed at rejecting signals that may reach the receiver output in a variety of ways. 

 Adjacent channel selectivity:   Adjacent channel selectivity of the form of selectivity that rejects 

signals on nearby frequencies.  

 Image rejection selectivity:  When using a super heterodyne radio, it is possible for the image 

frequency to reach the final stages of the receiver. Rejecting these signals is important as they can 

cause significant levels of interference. The selectivity required to remove these signals is contained 

within the radio frequency stages of the radio.  

 Image frequency rejection ratio is the ratio of gain at the signal frequency to the gain at the image 

frequency.I age f e ue y eje tio  atio α  is give  y:   α = √�2�2 

 Where  � = fIF/fRF – fRF/fIF; Q is the quality factor of the tuned circuit 

2. Sensitivity: 

The ability of the radio receiver to pick up the required level of radio signals will enable it to operate more 

effectively within its application. 

 Sensitivity of a receiver is its ability to identify and amplify weak signals at the receiver output. 

 It is often defined in terms of voltage that must be applied to the input terminals of the receiver to 

produce a standard output power which is measured at the output terminals. 

 The higher value of receiver gain ensures smaller input signal necessary to produce the desired 

output power. 

 Thus a receiver with good sensitivity will detect minimum RF signal at the input and still produce 

utilizable demodulated signal. 

 Sensitivity is also known as receiver threshold. 

 It is expressed in microvolt or decibels. 

 Sensitivity of the receiver mostly depends on the gain of IF amplifier. 

 It can be improved by reducing the noise level and bandwidth of the receiver. 
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3. Fidelity 

 Fidelity of a receiver is its ability to reproduce the exact replica of the transmitted signals at the 

receiver output. 

 For better fidelity, the amplifier must pass high bandwidth signals to amplify the frequencies of the 

outermost sidebands, while for better selectivity the signal should have narrow bandwidth. Thus a 

trade off is made between selectivity and fidelity. 

 Low frequency response of IF amplifier determines fidelity at the lower modulating frequencies 

while high frequency response of the IF amplifier determines fidelity at the higher modulating 

frequencies.  
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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