QUESTIONS

4-1.
What is meant by the front end of a receiver?

· Front end of a receiver is commonly called RF section, which is the first stage of the typical AM receiver.

4-2. 
What are the primary functions of the front end of a receiver?

· The primary function of the front end of a receiver or RF section are detecting, band limiting, and amplifying the received RF signals.

4-3. 
Define selectivity and shape factor. What is the relationship between receiver noise and selectivity?

· Selectivity is a receiver parameter that is used to measure the ability of the receiver to accept a given band of frequencies and rejects all others. Shape factor is the ratio of the two bandwidths, for example, the ratio of –3 dB and –6 dB.

4-4. 
Describe bandwidth improvement. What is the relationship between bandwidth improvement and receiver noise?

· Bandwidth improvement (BI) is the noise reduction ratio achieved by reducing the bandwidth. 

· Bandwidth improvement is directly proportional to receiver noise.

4-5. 

Define sensitivity.

· Sensitivity of a receiver is the minimum RF signal level that can be detected at the input to the receiver and still produce a usable demodulated information signal.

· 4-6. 
What is the relationship among receiver noise, bandwidth, and temperature?
· Receiver noise, bandwidth, and temperature are directly proportional toll within the passband of a filter and is generally defined as the ratio of the power transferred to a load with a filter in the circuit to the power transferred to a load without the filter.

4-7 Define fidelity.
· Fidelity is a measure of the ability of a communications system to produce, at the output of the receiver, an exact replica of the original source information.
4-8.  
List and describe the three types of distortion that reduce the fidelity of a receiver.

· The three types of distortion that can deteriorate the fidelity of communication system: amplitude, frequency and phase.
· Amplitude distortion occurs when the amplitude-versus-frequency characteristics of a signal at the output of a receiver differ from those of the original information signal. Frequency distortion occurs when frequencies are present in received signals that were not present in the original source information. It is a result of harmonic and intermodulation distortion and is caused by nonlinear amplification. Phase distortion is not particularly important for voice transmission because the human ear is relatively insensitive to phase variations.

4-9.  
Define insertion loss.

· Insertion loss is a parameter associated with the frequencies that fall within the pass band of a filter and is generally defined as the ratio of the power transferred to a load with a filter in the circuit to the power transferred to a load without the filter.

4-10. 

Define noise temperature and equivalent noise temperature.

· Thermal noise is directly proportional to temperature that will cause noise temperature. 

· Equivalent noise temperature (Te) is a hypothetical value that cannot be directly measured. Te is a parameter that is often used in a low-noise, sophisticated radio receivers rather than noise figure. Te is an indication of the reduction in the signal-to-noise ratio as a signal propagates through a receiver.

4-11. 

Describe the difference between a coherent and noncoherent radio receiver.

· In a coherent or synchronous receiver, the frequencies generated in the receiver and used for demodulation are synchronized to oscillator frequencies generated in the transmitter.

· While in a noncoherent or asynchronous receiver, either no frequencies are generated in the receiver or the frequencies used for demodulation are completely independent from the transmitter’s carrier frequency. 

4-12. 
Draw the block diagram for a TRF radio receiver and briefly describe its operation.

· The figure above is the block diagram of a three-stage tuned radio-frequency (TRF) receiver that includes an RF stage, a detector stage, and an audio stage. Generally, two or three RF amplifiers are required to filter and amplify the received signal to a level sufficient to drive the detector stage. The detector converts RF signals directly to information, and the audio stage amplifies the information signals to a usable level.

4-13. 

What are the three predominant disadvantages of a TRF receiver?

· Their bandwidth is inconsistent and varies with center frequency when tuned over a wide range of input frequencies.

· The instability due to the large number of RF amplifiers all tuned to the same center frequency.

· Their gains are not uniform over a wide frequency range, due to the nonuniform L/C ratios of the transformer-coupled tank circuits in the RF amplifiers.

4-14. 
Draw the block diagram for an AM superheterodyne receiver and describe its operation and the primary functions of each stage.

· RF section. It consist of a preselector and an amplifier stage. They can be separate circuits or single combined circuit. The preselector is a broad-tuned bandpass filter with an adjustable center frequency that is tuned to the desired carrier frequency. The primary purpose of the preselector is to provide enough initial bandlimiting to prevent a specific unwanted radio frequency, called image frequency. The RF amplifier determines the sensitivity of the receiver. It is the primary contributor of noise and, a predominant factor in determining the noise figure for the receiver because the RF amplifier is the first active device encountered by a receiver signal.

· Mixer/converter section. It includes a radio-frequency oscillator stage (commonly called local oscillator) and a mixer/converter stage commonly called the first detector). Mixer stage is a nonlinear device and its purpose is to convert radio frequencies to intermediate frequencies (RF-to-IF frequency translation). Although the carrier and side-band frequencies are translated from RF to IF, the shape of the envelope remains the same and, the original information contained in the envelope remains unchanged.

· IF section. This section consists of a series of IF amplifiers and bandpass filters and is often called IF strip. Most of the receiver gain and selectivity is achieved in the IF section. The IF center frequency and bandwidth are constant for all stations and are chosen so that their frequency is les than any of the RF signals to be received. The IF is always lower in frequency than the RF because it is easier and less expensive to construct high-gain, stable amplifiers for the low-frequency signals. Also, low frequency IF amplifiers are less likely to oscillate than their RF counterparts.

· Detector section. The purpose of this section is to convert the IF signals back to the original source information. The detector is generally called an audio detector or the second detector in a broadcast-band receiver because the information signals are audio frequencies. The detector can be as simple as a single diode or as complex as a phase-locked loop or a balanced demodulator.

· Audio amplifier section. The audio section comprises several cascaded audio amplifiers and one more speakers. The number of amplifiers used depends on the audio signal power desired.

4-15. Define heterodyning.

· Heterodyning means mixing two frequencies together in a nonlinear device or to translate one frequency to another using nonlinear mixing.

4-16. 

What is meant by the terms high- and low-side injection?

· When an oscillator is tuned above the RF, it is called high-side injection or high-beat injection.

· When an oscillator is tuned below the RF, it is called low-side injection or low-beat injection.

4-17. 

Define local oscillator tracking and tracing error.

· Tracking is the ability of the local oscillator in a receiver to oscillate either above or below the selected radio frequency carrier by an amount equal to the intermediate frequency throughout the entire radio frequency band.

· Tracking error is the difference between the actual local oscillator frequency and the desired frequency.

4-18. 

Describe three-point tracking.

· Three-point tracking is the technique used to reduce the tracing error. The preselector and local oscillator each have a trimmer capacitor in parallel with the primary tuning capacitor that compensates for the minor tracking errors at the high end of the AM spectrum. Also, the local oscillator has an additional paddler capacitor in series with the tuning coil that compensates minor tracking errors at the low end of the AM spectrum.

4-19. 

What is meant by gang tuning?

· Gang tuning means that the two adjustments are mechanically tied together so that a single adjustment will change the center frequency of the preselector and, at the same time, change the local oscillator frequency.

4-20. 

Define image frequency

· Image frequency is any frequency other than the selected radio frequency carrier that, if allowed to enter a receiver and mix with the local oscillator, will produce a cross-product frequency that is equal to the intermediate frequency.

4-21. 

Define image-frequency rejection ratio.

· The image-frequency rejection ratio (IFRR) is a numerical measure of the ability of a preselector to reject the image frequency.

4-22. 

List six characteristics that are desirable in an RF amplifier.

· Low thermal noise

· Low noise figure

· Moderate to high gain

· Low intermodulation and harmonic distortion

· Moderate selectivity

· High image-frequency rejection ratio

4-23. 

What advantage do FET RF amplifiers have over BJT RF amplifiers?

· The FETs feature high input impedance and low noise. A FET is a square-law device that generates only second-order harmonic and intermodulation distortion components, therefore producing less nonlinear distortion than a bipolar transistor. 

4-24. 

Define neutralization. Describe the neutralization process.

· A portion of the collector signal is fed back o he base circuit to offset (or neutralize) he signal fed back through the transistor collector-o-base lead capacitance to prevent oscillations from occurring.

4-25. 

What is a cascoded amplifier?

· Cascoded amplifier offers higher gain and less noise than conventional cascaded amplifiers.

4-26. 

Define conversion gain.

· Conversion gain is the difference between the level of the IF output with a RF input signal to the level of the IF output with an IF input signal.

4-27. 
What is the advantage of a relatively high-frequency intermediate frequency; a relatively low-frequency intermediate frequency.

· The advantage of a relatively high frequency IF is ha it operates over a relatively narrow, fixed frequency band. It is hen easier to achieve or optimum (low) shape factor and good selectivity.  

4-28. 
Define the following terms: inductive coupling; self-inductance; mutual inductance; coefficient of coupling; critical coupling; optimum coupling.

· Inductive or transformer coupling is the most common technique used for coupling IF amplifiers. With inductive coupling, voltage that is applied to the primary windings of a transformer I transferred to the secondary windings. 

· Self-inductance (L) is the ability of a coil to induce a voltage within its own windings.

· Mutual inductance is the ability of one coil to induce a voltage in another coil.

· Coefficient of coupling is the ratio of the secondary flux to the primary flux.

· Critical coupling is the point where the reflected resistance is equal to the primary and the Q of the primary tank circuit is halved and the bandwidth doubled.

· Optimum coupling is the value of coupling where he coefficient of coupling approximately greater than the critical value yields a good compromise between plot response and stop skirts.

4-29. 

Describe loose coupling; tight coupling.

· In loose coupling (low coefficient of coupling), the secondary voltage is relatively low and the bandwidth is narrow.

· Tight coupling is necessary for high gain and a broad bandwidth.

4-30. 

Describe the operation of a peak detector.

· Using a nonlinear device, nonlinear mixing occurs, when two or more signals are applied to its input. Therefore, the output contains the original input frequencies, their harmonics, and their cross products. If the resultant signal is the input to an AM detector, the output comprise the three input frequencies, the harmonic of all three frequencies, and he cross-products of all possible combinations of the three frequencies and their harmonics.  

4-31. 
Describe rectifier distortion and its causes.

· In a rectifier distortion, the RC time constant is too short, the output waveform resembles a half-wave rectified signal.

4-32. 
Describe diagonal clipping and is causes.

· In a diagonal clipping, the RC time constant is too long, the slope of the output waveform cannot follow the trailing slope of the envelope.

4-33. 
Describe the following terms: simple AGC; delayed AGC; forward AGC.

· Simple AGC (automatic gain control) is used in most inexpensive broadcast-band radio receivers. With simple AGC, the AGC bias begins to increase as soon as the received signal level exceeds the thermal noise of the receiver.

· Delayed AGC prevents the AGC feedback voltage from reaching the RF or IF amplifiers until the RF level exceeds a predetermined amplitude. Once the carrier signal has exceeded the threshold level, the delayed AGC voltage is proportional to the carrier signal strength.

· Forward AGC is similar to conventional AGC except that the receive signal is monitored closer to the front end of the receiver and the correction voltage is fed forward to the IF amplifiers.

4-34. 
What is the purpose of a squelch circuit?

· The purpose of the squelch circuit is to quiet a receiver in the absence of a received signal.

4-35. 
Explain the operation of a double-conversion superheterodyne receiver.

· It uses two intermediate frequencies. The first IF is a relatively high frequency for good image frequency rejection, and the second IF is a relatively low frequency for easy amplification. The first IF pushes the image frequency away from the desired RF. It is then immediately down-converted and fed to a series of high-gain IF amplifiers.
