Patrick Lindecker (F6CTE) the 8 of may 2004 (mail: f6cte@aol.com)





HOW TO DO DIGITAL TRANSMISSIONS





Further on, it will be found the description of the necessary connections between the transceiver and the computer. This concerns the audio frequency (AF) input and output and the switching transmission/reception on the transceiver. This description backs up on one of the software developed by the author, program which name is Multipsk, downloadable from the following WEB site: 


http: //members.aol.com/f6cte/





General principles


The two operations (transmission/reception) are done through a sound card embedded in a free slot of your computer, card that is connected:


* for reception (in input), to the speaker of the transceiver or to the auxiliary AF output (AFSK OUT) or to the AF output on the DATA plug (IC706),


* for transmission (in output), to the RTTY input (AFSK IN) of the transceiver or to another pin of the DATA plug (IC706).





To switch the transceiver in transmission/reception, either the user will use the VOX function of the transceiver or he will use the “ Push To Talk ” pin which must be connected with an adequate electronic set to the RQS or to the DTR pin of the selected serial port on the program (COM1 or COM2, in general).








Schematic of the connections (Using the PTT)





                                                   ¦


      +----------------+       +-------------------+--+


      ¦ RX/TX screen   ¦       ¦ USB/LSB transceiver  ¦


      ¦ (reception and ¦       ++---------+-+---------+


      ¦ transmission)  +---+    ¦PTT      ¦ ¦


      ¦    SCREEN      ¦   ¦ +--+------+  ¦ ¦


      +----------------+   ¦ ¦INTERFACE¦  ¦ ¦


     /                /    ¦ +--+------+  ¦ ¦


    /    KEYBOARD    /     ¦    ¦         ¦ ¦


    ----------------       ¦    ¦   Input ¦ ¦


               ¦           ¦    ¦connector¦ ¦Speaker out connector


            +--+-----------+---+++-------++-+-+----+


            ¦                  ¦C¦       ¦ S  ¦    ¦


            ¦                  ¦O¦       ¦ O  ¦    ¦


            ¦ Pentium          ¦M¦       ¦ U  ¦    ¦


            ¦                  ¦ ¦       ¦ N  ¦    ¦


            ¦                  ¦x¦       ¦ D  ¦    ¦


            ¦                  +-+       ¦card¦    ¦


            ¦                            +----+    ¦


            +-------------------------------------+





�
Mains supply





The mains supply (with electrical ground) of the transceiver and the computer may be passed by an individual parasitic suppressor filter dimensioned for this use.





                       +--------------------+


Socket/Outlet----+-----¦Parasitic suppressor¦---------Transceiver 


 (with ground)   ¦     +--------------------+


                 ¦


                 ¦     +--------------------+


                 +-----¦Parasitic suppressor¦---------Computer


                       +--------------------+





The grounds of the transceiver and of the computer must be connected together with the shortest connection possible. Both grounds will be connected to the general electrical ground.





Connections between the transceiver and the sound card





OUTSIDE CONNECTIONS OF THE SOUND CARD





   +-------------------------------------+----


   ¦                                     ¦


   ¦                                     O Line in connector (stereo


   ¦                                     ¦               3.5 mm jack)


   ¦      sound card                     O Mic in connector (mono


   ¦                                     ¦               3.5 mm jack)


   ¦                                     O Line out connector 


   ¦                                     ¦                    


   ¦                                     O Speaker out connector


   ¦                                     ¦ (stereo 3.5 mm jack)


   ¦                                     ¦


   ¦                                     ¦


   ¦                                     ¦Game/MIDI connector (not


   ¦                                     ¦                    used


   ¦                                     ¦


   ¦                                     ¦


   +-------------------------------------+


Either the Line in or the Mic in connector is used as well as the Speaker out connector (or the Line out connector).


On some sound cards, the Line in input and the Mic input are geographically inverted and on some others there is only one output (Line out).





The direct branch (without ferrites or other feature) of the sound card to the transceiver is not advisable because RF returns will not be avoided when the Ham will be in transmission and parasitics when he will be in reception. 





The connections will be done with a thin shielded cable. 


On each of the connections to the sound card, it will be wired between 1 to 2 meters of cable around a big ferrite (model with exterior diameter of 3.6 cm and interior of 2.3 cm) of high permeability (coefficient Al=2700 or more, for example):





                            +-------+


Sound card (input)+---------¦Ferrite¦---------Transceiver (AFSK OUT or DATA)


                            +-------+





                            +-------+


Sound card(output)+---------¦Ferrite¦---------Transceiver (AFSK IN or DATA)


                            +-------+








Switching of the transceiver (connection between the transceiver and the RS232 serial plug on the computer)





It is reminded that if the user does not dispose of the VOX function (or does not want to use it), it is possible to control the PTT terminals of the transceiver by one of the DTR/RQS pin of a serial port (COM 1 to 8).


For this, a menu gives the ability to choose the port between COM 1 and COM 8 and to check the selected one.





Two types of interface are described. The first type is used if the PTT withstands a weak but not nil potential barrier (due to the photo-coupler transistor): this is the case for KENWOOD TS-440S. The second type is used if PTT requires a “dry” contact sec: for example the IC 706.





FIRST TYPE OF INTERFACE


If the user disposes of a TS-440S Kenwood type transceiver, he may use the following interface (adapted from an interface described by F1ULT).








�


The Sub9 female connector is seen from the pins to weld. The pin number 5 is the logical ground. The RQS pin passes about -10 V in reception to 10 V in transmission.





The 4N33 is a Darlington photo-coupler.





On Kenwood TS-440S, the PTT pin (for PTT foot switch) is situated on the REMOTE connector on the rear panel of the transceiver.





SECOND TYPE OF INTERFACE


For transceiver IC706 type, the contact must be or open or closed but without any potential barrier. It may be used the following interface. Of course, this interface may be also used for Kenwood TS440S.





�





�


I put the biggest relay I had (a SGR 662 ELESTA model).


The 13.8 V issued from the IC706 must not be used. An independent 12 V source must be used (a little 12 V supply block).





The 3 grounds (from PTT and from lines coming from the sound card) go to pin 2 of the DATA connector. The PTT goes to the pin 3, the line from the sound card receiving the AF signal goes to the pin 5 and the last line from sound card (active in transmission) goes to the pin 1.





�
Diverse considerations





To connect the transceiver to the antenna, better is to dispose of a coaxial feeder, if not there is a risk to get parasitics coming from the computer.


 


To adjust the transmitter, the user produces a “tune” on a resistive charge (with the Multipsk program, for example) and adjusts the output level of his sound card to have the requested power with the minimum AF voltage, so as to keep linear.


 


The mean power must not exceed the half of the maximal power of the transceiver (in general 50 watts for 100 watts maximum). For example in CW or in PSK31, the power must be reduced to 60 watts (or a little bit more in CW). In RTTY 45 bauds, the power must be reduced to 50 watts because in RTTY the level envelope is constant, as for a tune. 





I know that some Hams have particular solutions. For example, Bernard F5OHV uses with success, 2x600 ohm transformers taken on old telephone, for connections between the sound card and the transceiver. It can be found diagrams on Internet and yet on Internet, it exits interesting “ chat ” groups about digital transmissions (Digital, Digipals, PSK31, Multipsk...on Yahoos’s groups, for example).





IMPORTANT:  for those who don’t want to go in an interface project, it exits a big choice of interfaces ready to be employed or nearly ready. In fact, it is enough, in general, to plug straps corresponding to the transceiver and that’s all.


