THEORY OF OPERATION
                                                                     FRONT END
SIGNALS FROM THE INPUT JACK ARE ROUTED THROUGH THE INPUT BANDPASS FILTER, RANGE SELECTED FROM THE FRONT PANEL.  PIN DIODES ARE USED FOR SWITCHING, THUS ELIMINATING STRAY INDUCTANCES AND CAPACITANCES INDUCED BY CONVENTIONAL WIRING, AND PROVIDING GOOD INTERMODULATION PERFORMANCE.  





      FIRST MIXER
AFTER PASSING THOUGH THE FRONT END FILTER, SIGNALS ARE APPLIED THROUGH A LOW-PASS FILTER TO THE R.F. PORT OF A MINI-CIRCUITS TUF-3 DOUBLY-BALANCED MIXER.  THIS TYPE OF MIXER IS USED BECAUSE OF ITS STRONG-SIGNAL HANDLING CHARACTERISTICS.  THE I.F. PORT OF THE MIXER IS TERMINATED WITH A DIPLEXER, PROVIDING PROPER TERMINATION AT THE IMAGE FREQUENCY.




                       SYNTHESIZER
AN ANALOG DEVICES AD9851 DDS PROVIDES  LO INJECTION FOR THE RECEIVER.  THE OUTPUT OF THE DDS IS FILTERED THROUGH A BANDPASS FILTER.  TO PROVIDE PROPER TERMINATION FOR THE FILTER, A 10dB PAD IS USED AHEAD OF THE OUTPUT AMPLIFIER.  THE RF AMPLIFIER  OUTPUT IS FILTERED WITH A LOW-PASS FILTER.  THE OUTPUT OF THE SYNTHESIZER IS +8dBM.





1st I.F. FILTER
SIGNALS FROM THE FIRST MIXER ARE ROUTED THROUGH A 10.7MHz CERAMIC FILTER, WHICH PROVIDES 2 TIMES SECOND I.F.  REJECTION AND PROTECTS THE SECOND MIXER FROM STRONG OFF-FREQUENCY SIGNALS.  AN MRF904 PROVIDES I.F. AMPLIFICATION.  THIS STAGE HAS A NOISE FIGURE OF ABOUT 1.3Db.  A 10.7MHz CRYSTAL FILTER PROVIDES ADDITIONAL SELECTIVITY AND 2 X SECOND I.F. REJECTION.  A MATCHING NETWORK FEEDS THE SECOND MIXER.





SECOND MIXER
AN NE602 IS USED AS THE SECOND MIXER.  BECAUSE THE 10.7MHz CRYSTAL FILTER LIMITS THE AMOUNT OF SIGNAL POWER AT THIS POINT, A “WEAKER” MIXER SUCH AS THE NE602 CAN BE USED WITH SATISFACTORY RESULTS. THE NE602 HAS AN ON-BOARD OSCILLATOR, SIMPLIFYING THE CIRCUIT DESIGN, AND THE I.F. OUTPUT IMPEDANCE OF THIS DEVICE MATCHES OPTIMALLY WITH ANY OF THE CERAMIC AND MECHANICAL FILTERS THAT HAVE 2K INPUT IMPEDANCES.  THE OUTPUT OF A  10.245MHz FUNDAMENTAL MODE OSCILLATOR IS MIXED WITH THE 10.7MHz I.F. SIGNAL, PRODUCING THE SECOND I.F. OF 455KHz.




               I.F. AMPLIFIER
SIGNALS FROM THE SECOND MIXER ARE APPLIED TO A 455KHZ MECHANICAL FILTER. THE BANDWIDTH OF THIS FILTER IS 5.8KHz.  THE FILTERED SIGNAL IS  APPLIED TO THE I.F. INPUT OF A TDA1572 RECEIVER SUBSYSTEM.  THIS DEVICE PROVIDES ABOUT 80dB OF GAIN, HAS ON-BOARD AGC,  AND A LOW DISTORTION BALANCED ENVELOPE DETECTOR.  THE DETECTED AUDIO IS APPLIED TO A 4066 ANALOG SWITCH.   A BUFFERED I.F. OUTPUT PROVIDES A SIGNAL FOR THE PRODUCT DETECTOR.




            PRODUCT DETECTOR
A PORTION OF THE  I.F. SIGNAL IS ROUTED THROUGH AN ISOLATING RESISTOR TO AN NE602 PRODUCT DETECTOR. A TUNABLE HARTLEY OSCILLATOR IS USED FOR THE BFO; THIS WAY, THE OSCILLATOR INJECTION FREQUENCY CAN BE OPTIMALLY SET FROM THE FRONT PANEL FOR DIFFERENT I.F. BANDWIDTHS.  THE DEMODULATED SINGLE SIDEBAND SIGNAL IS APPLIED TO A 4066 ANALOG SWITCH.  BY USING A 4066, DC CONTROL SIGNALS CAN BE USED TO SELECT THE APPROPRIATE DEMODULATOR.




            AUDIO AMPLIFIER
AN LM386 PROVIDES  AUDIO AMPLIFICATION.  THIS DEVICE PROVIDES ABOUT . 5W OF AUDIO INTO EIGHT OHMS.




            POWER SUPPLY
A FULL-WAVE CENTER TAP SUPPLY  PROVIDES +15VDC.  EXTENSIVE  BYPASSING IS USED IN THE  POWER SUPPLY TO KEEP RADIATED NOISE  LOW  THROUGH THE ENTIRE TUNING RANGE OF THE RECEIVER. 

