No understanding of the Arduino programming language is needed to modify the sketch. Band names are text entries, options are selected by entering numbers found in tables. There are excel worksheets to record the values selected and then be used as a reference as you copy them into the sketch.

MacGuffin Sketch Include files
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The include files are in the standard library. If the complier doesn’t find them use the Manage Libraries choice on the menus to install them.
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The name on the LiquidCrystal I2C library may be either Frank de Brabander (original author) or Marco Schwartz (current maintainer) depending on the age of your library.
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MacGuffin Sketch Modification

IO Address check
The addresses of the I2C devices can be checked with the I2C SCANNER.ino  sketch. Load the sketch and enable the serial monitor. Make sure it is set for 9600 baud.
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The scanner will display the I2C addresses found. 0x20 to 0x27 are IO expanders.
In this example the LCD is 0x3F and 0x20 to 0x22 are IO expanders. Some LCDs use address 0x27 which would preclude the use of IO expander 7.
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Address troubleshooting can be done by plugging the devices in one at a time.



To show the sketch line numbers tick the Display line numbers box in the preferences.
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Line numbers below are used by MacGuffin_Sequencer_V3-0_19FEB2022.ino.
Line numbers may be slightly different in other sketch versions.

Line 9 IOlcd
Enter the LCD address found into line 9 of the MacGuffin sketch.

Line 21  RCVout
Sends the RX band selection to the receiver. The IO line bits used are the same as data in. This feature is not currently used.

Line 23  RCVin
Displaying the band that the receiver is set to is an option. PCVin enables this feature. The source of the information can be data bits from the receiver or a hex switch.

Line 24 RVinv 
RVinv inverts the receiver band input signal. If a hex switch is used for the receiver band input and the level shifter is installed the signal may be the wrong polarity. 


Line 29 R2Tdly, Line30 T2Rdly
The TX ON signal from the Portsdown turns on before the RF is valid. When TX ON turns on, the system switches the path relays from receive to transmit. To prevent operation of the PA before the RF input is stable PTT is delayed by the value of R2Tdly. 
After the TX ON signal turns off the change back to receive is delayed by the value of T2Rdly. A value of 2 equals 50 mS.
For a demonstration of the switching operation the times can be lengthened. 
Standard settings are R2Tdly = 40, T2Rdly = 40, PPdly = 

Line 31 PPdly
One of the output ports is setup to switch DC power to the PAs. It is turned on shortly before the PTT signal is issued and holds for a short delay after transmission ends. These delays are shared the signals which enable the TX and RX path relays. The turn off of the PA power signal can be delayed farther by enabling  PPoff. 
Timers are incremented 40 times a second ( 25 mS steps), The value for 1 minute would be 40 times 60 = 2400.. The PPdly delay can be up to 13.6 minutes long. 

Line 33, anaCal
An A to D converter is used to measure the 3V3 from the Portsdown and determine if it is powered on and the band bits are valid. If the receiver option is enabled the 3V3 from the receiver is also measured. If an analog input of 1024 = 5V then the calibration factor would be 1250. Forcing an error display by unplugging an IO expander will show the voltage measured times 1000.

Portsdown Band definition tables
The portsdown has 16 band scenarios and the basic system RF relay configuration accommodates 8 TX and RX signal paths. See Figure 1. 

The MacGuffin Band Assignment spreadsheet can be used to plan and record the Portsdown Band definition tables. The area to the right of the definition table displays the decoded meaning of the parameters entered.

The first 2 Items on the Portsdown table are the band text to be displayed on the LCD and whether a transverter is used. Next are the RX and TX path numbers the user has assigned for the band. In most cases they will be the same but could be different if a transverter has different up and down bands. 

Line 43 to 46    LCD text
Line 52             transverter used
Line 58             RX path 
Line 64             TX path 

Other band text displayed on the LCD
Line 70 to 73    RX path text 
Line 78 to 81    TX path text 

Line 86 to 89    Optional receiver band  text 

Text entries must be 7 characters long. Fill with spaces as needed





IO Port definition
Lines 113 to 128
Many RF relay configurations are possible.  Advanced users can setup the ports for many combinations of timings and single relays or multi-pole relays. In most cases no changes will be needed when using the default configuration.

The MacGuffin IO Expander Assignment spreadsheet can be used to plan and record Output Port definition.

The system can use up to eight 16 bit IO expanders for possible 16 output port addresses. The IO expanders can be connected to a 16 relay board, to a logic level controlled device or to a relay if the driver IC is installed. 

Three IO expanders are used by the default configuration. One of the 6 ports is a spare. Three are for relays that switch the RF. The RF groups are RX, TX and T/R. Two relay groups are for PA power and PTT.

 Three fields define the operation of a port. 

RX-TX determines whether the port is active in receive and/or transmit and the timing signal used. T/R path timing is the same as TX path timing.

Path relays can be active only in receiver or transmit or in both modes. Example, if parameter 1 is selected receive path relays will be active at all times. If parameter 0 is selected they are only active during receive. This may be done to save power or for better isolation during transmit.

PA DC power timing has a user settable off delay function if enabled.

BIT MOD determines the type of bit pattern selected by the path. 
0 to 7 turns on one output corresponding to the path number. 
8 to 15 turns on outputs 0 to 7 for paths 8-15.

Some multi-pole relays have a hex input. The hex value of the path or the value plus 1 can be sent on the lower output bits.

The user defined bit table has sixteen 16 bit words. The lower byte of the word for the path number is sent to the output port when 0 to 7 USER is selected. The upper byte is used for 8 to 15.
Example, an output could be programmed to turn on a 24V boost PSU when any one of 3 PAs needs it. Another could turn on an indicator when one of the transverters is selected.
There are two user bit tables. A table can be shared between several uses if specific bits are used by one port and other bits by other ports. If no hardware is attached to bits used by another port extra outputs will be ignored.

INVERT inverts the polarity of all the outputs in the group. The 16 channel relay boards are active low so there ports need to be inverted. Another use would be if the T/R relay normally closed positions are connected to the PAs.
If the T/R relays use the normally closed for transmit, RX-TX parameter 0 would be used to activate the relays.
If all relays are to be on in receive and one drop out for transmit, parameter 2 and invert output port would be used.

PULSE Setting the value of this parameter to 2 or higher causes the outputs to pulse briefly when they are turned on. The pulse time is the value times 25 mS. Entering 0 disabled the feature.

The MacGuffin Expander Assignment V2.xlsx worksheet allows you to enter your proposed parameters and see resulting port definition.
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Lines 146, 147 User defined bit patterns group1.
Lines 154, 155 User defined bit patterns group2.

MacGuffin User Bit Patterns.docx has more information.

MacGuffin User Bit Patterns.xlsx translates the 1’s and 0’s user patterns to hexadecimal. 0’s  need not be entered, blank entries are the same as 0’s.
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