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Operating instructions





Entering frequencies


Simply type in the frequency and hit the ENT key. Include the decimal point and as many of the remaining six digits as required, zeros will be added to short entries.





Example	14.25 ENT	  	14.250000 MHz


		   7. ENT	   	 7.000000 MHz


	  28.48392 ENT		28.483920 MHz





The digits before the decimal point are used to programme the band select logic and the remaining digits are added to 5MHz and sent to the DDS. If reverse tuning is selected, the digits after the decimal point are subtracted from 5.5MHz on bands 40m through 15m, and subtracted from 6MHz on the remaining bands.


Each time a frequency is entered with the keypad or a memory is recalled, the new displayed frequency and mode are stored to EEPROM. When the DDS is powered up, the last frequency and mode stored in this way is read and displayed. To store a frequency tuned with the shaft encoder ready for next power-up simply hit the enter key.





Memories


At any time the displayed frequency and mode can be stored to any one of 100 memories, (00 - 99), by pressing the STO key followed by a two digit location. To recall a memory press the RCL key followed by the two digit location. To erase a memory press the CLR key followed by the two digit location. Memories remain in EEPROM when power is removed from the board.





Example.	STO 01		frequency and mode stored to location 01


		RCL 95		recall frequency and mode from memory 95


		CLR 47		erase memory 47





After recalling a memory, the location is displayed on the LCD and remains until the encoder is turned or a new frequency is entered.





Example	 3.561450 MHz 23	memory 23 recalled


				 CW





The STO and RCL keys are disabled when the Signal Generator mode has been selected.

















Functions.





A series of functions are used to set operating modes or select/deselect features of the DDS. Press the FNC key followed by the function number and follow the on-screen prompts. Press the CLR key to abandon selection.





1 - RIT


Function 1 is used to enable or disable RIT.





Example	FNC 1 1		switches RIT on and zeros offset


		FNC 1 2		switches RIT off


		FNC 1 3		recalls last RIT offset used





When enabled the RX frequency offset is displayed below the TX frequency together with a + or - sign, and the shaft encoder now tunes the offset. The RX frequency is the sum of the two, allowing for the sign. When the TX/RX pin on the board is grounded, the frequency tuned is that shown on the top line.


Entering a new frequency or mode or recalling a memory will switch RIT off.





Example	21.257212		TX frequency = 21.257212MHz


		    +0235		RX frequency = 21.257447MHz





2 - Mode


Function 2 is used to change between USB, LSB, CW, AM and FM.





Example	FNC 2 1		selects USB


		FNC 2 2		selects LSB


		FNC 2 5		selects FM





Five pins of the second 74HC595 are used to switch mode. The CPU will programme the corresponding pin high, the remaining four0 pins are programmed low.





3 - Tuning steps


Function 3 is used to select tuning step size. The following tuning steps may be selected: 500, 200, 100, 50, 20, 10, 5, 2 and 1Hz. First, select the base tuning step size of 100, 10 or 1Hz and, if required, use the function again to select x2 or x5. The selection is stored to EEPROM and is read each time the DDS is powered up.





Example	FNC 3 2		selects 10Hz steps


		FNC 3 5		selects x5 giving 50Hz steps


		FNC 3 4		change to 20Hz steps


		FNC 3 3		select 100Hz steps





As the last example shows, changing to one of the base step sizes of 100, 10 or 1Hz will cancel any previous x2 or x5 entry. When RIT is selected, the base tuning step size is used, ignoring any step multiplication.





4 - Sweep band


Function 4 is used to initiate sweeping of the band, either up in frequency or down.





Example	FNC 4 1		sweep up


		FNC 4 2		sweep down





Sweeping can be stopped by any one of the following actions:





1 - Striking any key on the keypad.


2 - Turning the shaft encoder.


3 - Grounding a dedicated pin on the board.


4 - If the key pressed to start sweeping is held down, sweeping will stop when the key    is released.





The dedicated pin may be driven with external circuitry used to detect a signal, and so provide a search feature.


RIT is turned off before sweeping commences.


The tuning step size will set the rate at which the band is swept between 40Hz/sec and 20KHz/sec.





5 - Scan memories


For the purpose of scanning, the 100 memories are divided up into 10 banks of 10 memories each. Function 5 is used to start scanning one of the ten memory banks. The first used memory of the selected bank is recalled and held before moving on to the next, when the last used memory of the bank has been recalled the sequence is repeated. Function RCL is used to programme the length of time each memory is held for. At least two memories of the selected bank must be used. Any of the methods used to stop sweeping will also stop scanning.


Memory banks are numbered as follows:





Bank 0		00-09


Bank 1		10-19


Bank 2		20-29


etc.





Example	FNC	5 0		scan memory bank 0





RIT is turned off before scanning commences.





6 - BFO offsets


BFO offsets can be added to or subtracted from the output frequency to correct for the difference between the Carrier Insertion Oscillator and the IF centre frequency of superhet transceivers. Function 6 is used to enable or disable BFO offsets of 1500Hz for SSB or 700Hz for CW. Transceivers with just one filter for both SSB and CW should require offsets for SSB only, but if a CW filter is fitted use offsets for both modes. The selection is stored to EEPROM and read each time the DDS is powered up.





Example	FNC 6 1		BFO offsets on, SSB and CW


		FNC 6 2		BFO offsets off


		FNC 6 3		BFO offsets on, SSB only





When BFO offsets are enabled , changing from one mode to another will not alter the displayed frequency, instead, the BFO offset is added to or subtracted from the output frequency. The exact frequency offset is shown in the following table:





Mode�
Normal offset (default)�
Reverse offset�
�
USB�
-1500Hz�
+1500Hz�
�
LSB�
+1500Hz�
-1500Hz�
�
CW�
-700Hz�
+700Hz�
�
AM�
0�
0�
�
FM�
0�
0�
�






























The transceiver set-up, in particular whether the sidebands are reversed, will dictate whether the default set-up is suitable or if the BFO direction should be reversed. Function 9 is used to configure the offset direction for each band.





7 - Config bands


By default, the DDS board will accept entry of any frequency in any HF band. When used with a rig that does not cover all bands, it may be desirable to reject the entry of out of band frequencies. Function 7 is used to configure the DDS to accept frequencies in only the bands of interest. This function is a little different from the previous functions, pressing FNC 7 will bring to the display the current configuration in the form of ten binary digits. The leftmost digit represents Top Band with the rightmost digit representing 29MHz. A 1 indicates that the band is selected with a 0 indicating a deselected band. Simply overwrite the current configuration with 1’s and 0’s to select or deselect each band and press the ENT key. The new configuration is stored to EEPROM and read each time the DDS is powered up.





Example	FNC 7	1111111111		all bands configured


				0100100000 ENT		80m and 20m only





Note: This function will only reject out of band frequencies entered with the keypad. Any previously stored memory can be recalled even if the recalled band is no longer configured.





8 - Config direction


The default tuning direction is 5-6MHz as the displayed frequency is increased. Some rigs may require reverse tuning where the output decreases (5.5-4.5MHz or 6 - 5MHz) as the displayed frequency is increased. Function 8 is used to configure some or all of the bands for reverse tuning. This function is similar in use to function 7. Again, ten binary digits are displayed showing the current configuration, a 1 represents normal tuning and a 0 represents reverse tuning. Overwrite the current configuration and store to EEPROM with the ENT key. The tuning direction is read on power-up and checked each time a frequency is entered or recalled from memory before the DDS is programmed.





Example	FNC 8	1111111111		all bands normal tuning


				000 ENT			Top band through 40m 								reverse, 30m through 10m 								normal tuning





9 - Config BFO offsets.





This function allows the BFO offset direction to be programmed for each band used.


Again, ten binary digits are displayed showing the current configuration, a 1 represents normal BFO offset direction and a 0 represents reverse direction. Overwrite the current configuration and store to EEPROM with the ENT key. The tuning direction is read on power-up and checked each time the band is changed or a frequency is recalled from memory before the DDS is programmed.





Example	FNC 9	1111111111	all bands normal offset direction


				1111000000 ENT	top band through 30m normal,


							other bands reverse direction





10 - Beep.


Function ten is selected by pressing the function key followed by the decimal point and used to enable or disable a keyboard beep. The selection is stored to EEPROM and read each time the DDS is powered up.





�Example	FNC . 1		turn on beeps


�		FNC . 2		turn off beeps





11 - Scan delay


Function 11 is selected by pressing the function key followed by the RCL key and is used to programme the length of time each memory is held for when scanning. Enter the number of half seconds (0 - 9) and the selection is stored to EEPROM.





Example	FNC STO 4		2 second hold


		FNC STO 0		fast scanning 





12 - Signal Generator.


The DDS can be used as a general purpose Signal Generator and will produce a 1volt pk to pk sine wave from a second 50( source on the board. Any frequency from DC to 15MHz can be programmed in 1 Hz steps.





Function 12 is selected by pressing the function key followed by the STO key, and is used to select the DDS operating mode.





Example	FNC STO 2		selects the signal generator


		FNC STO 1		returns to transceiver mode





The RCL and STO keys are disabled in this mode, and only functions 3, 4,10 and 12 are available.











Reverse tuning.





When reverse tuning is selected, the output frequency of the DDS depends on the band in use and is summarised in the following table. Suitable crystals are shown for transceivers using a 9MHz IF together with the resultant LO injection frequency.
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