Arduino N1MM Transverter Bandswitch



Arduino N1MM Transverter
Bandswitch

e Switch transverter band when band changed in N1IMM
— Separate relay for each band, using Sainsmart Relay Board

e Cover 50 MHz thru 76 GHz

* Use USB serial port for communications between
N1MM and the Arduino

- Use OTRSP (Open Two Radio Switching Protocol)
* Developed by Paul Young, K1XM



Arduino N1MM Transverter

Bandswitch
50 MHz-76 GHz - 13 bands - 13 GPIO pins

Uses 19% (6366 of 32256 available bytes for Uno) of
program storage space <Flash>)

Uses 24% (511 of 2048 available bytes for Uno) of
SRAM (static random access memory), where
variables are placed

UNO has sufficient GPIO pins and memory



SainSmart 16 Channel 12V Relay Module




OTRSP

* For this project, need only one-way communication from
N1MM to Arduino

* Need only to send N1MM-Radio-Number (n) and Band (bb)

* In OTRSP-speak, this is sent as “AUXnbb”
- nis either “1” or “2” and bb is 00 — 12
- bb Is defined via N1IMM Configure page
- e.g for Radio 1 and 222 MHz, “AUX102” will be sent by N1IMM
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M Configurer

Hardware Function Keys Digital Modes Other

Winkey Mode Control Antennas  Score Reporting Broadcast Data

Code Antenna EE;EH dTS 1(14'8' ) Rotor Description Offset Bidirectional
T e —
1 144 144 []
2 222 222 L]
3 432 432 []
4 902 902 ]
5 1285 1285 []
5 2304 2304 ]
7 3455 3455 []
8 5760 5760 ]
g 10358 10358 []
10 24192 24192 ]
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12 76000 76000 ]
13 []
14 ]
15 []

[] start M1MK Rotor Program

[] Display Rotors Used By This Station [ ] Display Rotors Responding From Network

oK

Cancel Help




Demo of
Arduino N1MM Transverter
Bandswitch



Programming Steps - General

1) Include libraries containing classes with external functions (Optional)
2) Define variables and constants (Optional)

3) Setup ()
Define and initialize GPIO pins / Analog I/O pins
Define, start, serial port(s), Ethernet port(s)

4) Loop()
Receive input from ports / GPIO pins / Analog pins
Parse / process data to extract desired information

Use information derived from data to perform desired task (e.g. switch GPIO pins) or to send
information to client computer

5) From within Loop(), call other functions() as needed (Optional)



Arduino Example

Include Libraries

f/include string handling library
¢ #includes <string.h>

Preprocessor directive to include
string.h library



Arduino Example

Define Variables and Constants

5 f/define variables

-tring commandInputString = ""; /S input buffer string to hold incoming data

1 boolean commandStringComplete = false; Jf/ true when the input string is complete

TR

String command = ; /7 lncoming data string for parsing



Arduino Example

Define Variables and Constants

15 //define constant pin aliases
16 const int Pind0 = 2;
17 const int Pinldd =
12 const int Pin222

; J/number of 144 MHz pin

; [/number of 222 MHz pin

1l
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1% |const int Pind32 = 37 f/number of 432 MHz pin

20 |const int Pin%02 = &; //number of 902 MHz pin

21 const int Pinl2%6 = &7 //number of 12%6 MH=z pin
22 const int Pin2304 = AS; //number of 2304 MHz pin
23 const int Pin3dG = Ad; //numbker of 3GHzZ pin

24 const int Pindie = A3; //numbker of 5GHzZ pin

25 const int Pinl0G = AZ; //number of 10GHz pin

20 const int Pin2dG = Al; //number of 24GHz pin

27 const int Pind7G = AQ; //number of 47GHz pin

22 const int Pin76G = 7; S/number of 76GHz pin



Arduino Example
Setup (): Define and Initialize GPIO pins

) veid s=tup() 17 //initialize all GPIO pin values to low

13 digitalWrite (Pin50, LOW) ;

2 | S define GPIO pins as output pins

33 pinMode (Pin50, OUTEUT) ; ol

34 pinMode (Pinl44, OUTEUT) ; o0 digitalWrl ={F1ﬂ222r—-
35 pinMode (Pin222, OUTEUT) ; 51 |digitalWrite (Pind32,L0
36 ;‘:Eiﬂf{Piﬂ432,”"""'?: 52 digitalWrite (Pin%02, LOk

gitaldrite (Pinldd, LOk

0 :
) ;
W) :
)i

pintods (Fin302, CUTEUT) ; 53 |digitalWrite (Pinl296, LOW) ;
°% pintods (Finlase, CUTEUT) 54 digitalWrite (Pin2304,LOW);

3% pinMode (Pin2304, OUTEUT) ;
10 pinMode (Pin3G, OUTEUT) ;

55 |digitalWrite (Pin3G, LOW) ;
i+ =] .-\.--—;{P:LﬂEuf _._.;'.:l;

11l pinMode (PinS&, OUTEUT) ; ot |digitalWrli

12 pinMode (Pinl0G, OUTEUT) ; 57 digitalWrite (Pinl0G, LOW);
13 pinMode (Pin24G, OUTFUT) ; 58 |digitalWrite (Pin2dG, LOW) ;
14 | pinMode (Pind7G, OUTEUT) 7 59 digitalWrite (Pind7G, LOW) ;
15 |pinMods (Pin76G, OUTEUT) ¢ 60 digitalWrite (Pin76G,LOW) :



Arduino Example
Setup (): Define, Start, Flush Serial Port

-

g2 ff define, start, flush serial port Serial 0O

3 ff VHF log will send commands to this port

:| Serial.bkegin (9600, SERIAL S8N1); // 9600/3/H/1 -

2 serial.println("N1MM Bandswitch™);

b serial.println{"By W3S5Z"™)r

I, serial.println("Uses U5B-5Serial Port and OIESP Protocol™)
serial.println(™50 MHz thru 7¢ GHz");

64 delay(100) ;

v = R = s = =

i

1 serial.flush(); // clear buffers



Serial class Is part of the Arduino
Language

* No need to add library. Members include: parselnt
If(Serial) peek
available print
availableForWrite printin
begin read
end readBytes
find readBytesUntil
findUntil setTimeout
flush write

parseFloat serialEvent



Arduino Example
Setup (): Define, Start, Flush Serial Port

// define, start, flush serial port Serial 0
Ff VHE log will send commands to this port
Serial.b=gin (9600, SERIAL 8N1); // S600/8/N/1

Serial.begin(varl, var2) varl sets the data rate in bits per second. An
optional second argument var2 configures the data, parity, and stop bits. The
default is 8 data bits, no parity, one stop bit. Returns nothing.



Arduino Example
Setup (): Define, Start, Flush Serial Port

g2 ff define, start, flush serial port Serial 0O

3 ff VHF log will send commands to this port

Serial.bkegin (9600, SERIAL S8N1); // 9600/3/H/1

Serial.println{"N1MM Bandswitch™): -

serial.println{"By W3S5Z"™)r

serial.println("Uses USBE-5Serial Port and OTRESP Prctu:u:u:l":l:-
serial.println("50 MH=z thru 7& G[—l:":l:-

delay (100) 7

71 Serial.flush{); // clear ]::-u:':'EJ:S-

[ v = A = | v = s
=] oy L s

i OO

- 1 £



Arduino Example
Setup (): Define, Start, Flush Serial Port

g2 ff define, start, flush serial port Serial 0O

g3 ff VHF log will send commands to this port

Serial.bkegin (9600, SERIAL S8N1); // 9600/3/H/1
serial.println("N1MM Bandswitch™);

serial.println{"By W3S5Z"™)r

serial.println("Uses U5B-5Serial Port and OIESP Protocol™)
serial.println(™50 MHz thru 7¢ GHz");

iy

(= T =T = ]
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Serial.printin(data) Prints data to the serial port as human-readable ASCI|
text followed by a carriage return character (ASCII 13, or '\r') and a newline
character (ASCII 10, or \n"). Returns the number of bytes written.



Arduino Example
Setup (): Define, Start, Flush Serial Port

-

g2 ff define, start, flush serial port Serial 0O

3 ff VHF log will send commands to this port

:| Serial.bkegin (9600, SERIAL S8N1); // 9600/3/H/1

2 serial.println("N1MM Bandswitch™);

b serial.println{"By W3S5Z"™)r

I, serial.println("Uses U5B-5Serial Port and OIESP Protocol™)
serial.println(™50 MHz thru 7¢ GHz");

64 delay(100) ;

71 Serial.flush{); // clear ]:-1.1:':'-2153-

v = R = s = =

i



Arduino Example
Setup (): Define, Start, Flush Serial Port

o2 Jf define, start, flush serial port Serial 0O

ol JfS VHF log will send commands to this port

Serial.flush() Waits for the transmission of outgoing serial data to complete.
Returns nothing.

» JJ clear buffers



Arduino Example
Loop(): Recelive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters
Call Other Functions as Needed

* Special built-in function called serialEvent() runs at the
end of each Loop() if there Is new serial data received

* Lets look at this function before examining Loop() itself



Arduino Example
Call Other Functions as Needed
Receive Input from Serial Port

333 vold serialEvent() |

335 char commandInChar;
‘ while (Serial.available({)) { // interrupt generated by hardware serial port
338 // get the new byte:

339 commandInChar = (char)Serial.read():
341 S/ add it to the commandInputString:
342 commandInputString += commandInChar; /J/ append
343 S/ look for a carriage return
344 S/ 80 the main loop can do something about it:
345 if {commandInChar == "“r') { // the commands all end with a CR
348 commandStringComplete = true;
347 1
4 1



Arduino Example
Call Other Functions as Needed
Receive Input from Serial Port

333 vold serialEvent() |
335 char commandInChar:

337 while (Serial.available()) [ // interrupt generated by hardware serial port

1

Serial.available() Gets the number of bytes (characters) available for
reading from the serial port. This is data that’s already arrived and stored in
the serial receive buffer (which holds 64 bytes). Returns the number of bytes
available to read.



Arduino Example
Call Other Functions as Needed
Receive Input from Serial Port

333 vold serialEvent() |

335 char commandInChar:

337 while (Serial.available()) [ // interrupt generated by hardware serial port
338 // get the new byte:
,5- commandInChar = (char)Serial.r=ad();
341 S/ add it to the commandInputString:
342 commandInputString += commandInChar; /J/ append
343 S/ look for a carriage return
344 S/ 80 the main loop can do something about it:
345 if {commandInChar == "“r') { // the commands all end with a CR
348 commandStringComplete = true;
347 1
4 1



Arduino Example
Call Other Functions as Needed
Receive Input from Serial Port

333 vold serialEvent() |

335 char commandInChar:

337 while (Serial.available()) [ // interrupt generated by hardware serial port
338 // get the new byte:
339 commandInChar = (char)Serial.read():

1
Serial.read() Reads incoming serial data. Returns the first byte of incoming
serial data available (or -1 if no data is available)

cast (char)



Arduino Example
Call Other Functions as Needed
Receive Input from Serial Port

vold serialEvent() |

char commandInChar:

while (Serial.available()) [ // interrupt generated by hardware serial port
// get the new byte:

commandInChar = (char)Serial.read(): .
commandInputString =

J/ add it to the commandInputString: - commandlnputStrlng +

commandInputString += commandInChar; 43/-31?'1:“&!1:1 commandInChar;

// loock for a carriage return Carriage returnis ‘\r’

S/ 80 the main loop can do something about it:

if {commandInChar == "“r') { // the commands all end with a CR
commandStringComplete = true;



Arduino Example
Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

4 |wold loop{) [ //MARIN

[ - -

// get VHFELOG command from seriald
if {commandStringCompletes) |
command = commandInputString;

f/ 3sawve this new command then clear the input buffer
// clear the string:

=2 commandInputString = "";
: Fl8et string complete flag to false in preparation for next VHFLOG command;
commandStringComplete = false;
]_ . .
.:' ................................................................ E:I.d. ::Iﬂ.aﬂd ........................... Se.rlallprlnt(data)
715 now process the VHFLOG command PrlntS data tO the
if (command.lsngth{) > 0) P serial port as human-
----------------------------------------------- commands SSSSSSSE S readable ASCI| text.
. Serial.print ("Command is:"}/;//A Returns the number Of

52 Serial.g::i::l{:cmandm; A byteS written.



Arduino Example
Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

‘ if (({command.indexOf ("AUX100")>=0) || ({command.index0f ("RUX200")>=0) ) [ // set band to ém

95 S/Faet Pind0 high, all other pins low
9¢ |digitalWrite (Pin5S0,HIGH]) ;
87 |[digitalWrite (Pinldd, LOW) ;
92 |[digitalWrite (Pin222, LOW) ;
99 digitalWrite (Pind32,LOW);
100 digitalWrite (Pin902, LOW) ;
101 digitalWrite (Pinl2%&, LOW) ;
102 digitalWrite (Pin2304, LOW) ;
103 digitalWrite (Pin3G, LOW) ;
104 digitalWrite (PinSG, LOW) ;
105 digitalWrite (Pinll&, LOW) 5
106 digitalWrite (Pin24G, LOW) ;
107 digitalWrite (Pind7&, LOW) ;
108 digitalWrite (Pin76&, LOW) ;
109 Serial.print ("PinS0 High"):
110 }



* Members include:
charAt
compareTo
concat
C_Str
endsWith
equals
equalslgnoreCase
getBytes
indexOf
lastindexOf
length

Arduino String class

remove
replace
reserve
setCharAt
startsWith
substring
toCharArray
tolnt

toFloat
toLowerCase
toUpperCase
trim



109 Serial.print ("PinS0 High"):

Arduino Example

Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

if {({command.ind=x0f ("AUK1O0O0™)>=0) || {(command.index0f ("AUX200")==0) ) { //F =set hand to &m

S /aet Pins0

10 [ digitalWrite (Pin%02, LOW) ;

1l |digitalWrite (Pinl2%9&, LOW) ;

digitalWrite (Pin2304, LOW) ;

13 |digitalWrite (Pin3G, LOW) ;
14 |digitalWrite (PinSG, LOW) ;
5 digitalWrite (Pinl0G, LOW) ;
o |digitalWrite (Pin24G, LOW) ;
digitalWrite (Pind7e, LOW) ;

12 |digitalWrite (Pin76G, LOW) ;

1

pgh, all other pins low
o |digitalWrite (Pin50,HIGH) ;
digitalWrite (Pinldd, LOW) ;
g |digitalWrite (Pin222, LOW) ;
S digitalWrite (Pind32, LOW) ;

String.indexOf(val) Locates a character or
String val within another String. Returns the
iIndex (position) of val within the String, or -1 if
val is not found. Position numbering starts
with O.



digitalWrite (Pin50, LOW) ;

digitalWrit=e{(Pinl44, HIGH) ;

g |digitalWrite (Pin222, LOW) ;

e

S
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o

digitalWrite (Pind32, LOW)
digitalWrite (Pin%02, LOW) ;

digitalWrite (Pinl2%&, LOW) ;
digitalWrite (Pin2304, LOW) 7

digitalWrite (PindG, LOW) ;
digitalWrite (PinSG, LOW) »
digitalWrite (Pinl0G, LOW) ;
digitalWrite (Pin2dG, LOW) :
digitalWrite (Pind7G, LOW) ;

digitalWrite (Pin76G, LOW) ;

Serial.print{"Pinld4d High™):

}

Arduino Example
Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

glze if (({command.index0f ("AUX101™)>=0) ||
S/3et Pinldd high, all cther pins low

(command.index0f ("RUX201")>=0) } { // =set kband to 2m



Arduino Example
Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

glze if ((command.index0f ("AUE1O2™)>=0) || {(command.index0f ("ATX202")>=0) ) [ // 3et band to 222
//3et Pin222 high, all other pins low

2 |digitalWrite (Pin50, LOW) ;

33 digitel¥Write(Pinldd, LOH) ;
134 |digitalWrite (Pin222 , HIGH) »
135 digitalWrite (Pind32, LOW);

136 |digitalWrite (Pin902, LOW)

digitalWrite (Pinl29&, LOW) ;

138 |digitalWrite (Pin2304, LOW) »

139 |digitalWrite (Pin3G, LOW) ;

140 |digitalWrite (PinSG, LOW) ;

] |[digitalWrite (Pinl0G, LOW)

2 digitalWrite (Pin2dG, LOW) ;

143 |digitalWrite (Pind TG, LOW) ;

144 |digitalWrite {(PinTa&, LOW) ¢

}



Arduino Example
Loop(): Receive Input from Serial Port
Parse Data to Extract Desired Information
Use Extracted Data to Bandswitch Transverters

300 glae if ({command.index0f ("AUX112")>=0) || {(command.indexOf ("AUX212")>=0) ) { // 3et band to 7¢ GHz
301 fSaet PinTel high, all other pins low
302 digitalWrite (Pin50, LOW) ;

303 digitalWrite(Pinldd, LOW);
304 digitalWrite (Pin232, LOW) ;
305 digitalWrite(Pind32, LOW);
306 digitalWrite (Pin%02, LOW);

307 digitalWrite(Pinl296,LOW) ;

308 digitalWrite (Pin2304,LOW) ;

309 digitalWrite (Pin3G, LOW) ;

310 digitalWrite (PinbG, LOW) ;

311 digitalWrite (Pinl0G, LOW) ;

312 digitalWrite (Pin2d4G, LOW) ;

313 digitalWrite (Pind TG, LOW) ;

3l4 digitalWrite (Pin76G,HIGH) ;

315 }

3lae J/ cleanup

31 command = ""; // clear the VHFLOG command
318 }

LG SAAARRRArr S END COMMRNDS J/F P PP FEeiriiidir sttt ddddddiiiiiiiii i firifirrsriiissy

AR

o

322 delav(23); // long enough for the radic to return its frequency

324 '} //END MAIN



Programming Steps

1) Included libraries containing classes with external functions
2) Defined variables and constants

3) Setup ()
Defined and initialized GPIO pins

Defined, started serial port

4) Loop()

Received input from serial port
Parsed / processed data to extract desired information
Used information derived from data to perform desired task (switch GPIO pins)

5) Called serialEvent() at end of every loop cycle



Questions?



A GUIDE TO

UNDERSTANDING FLOW CHARTS
PRESENTED |IN FLOW CHART FoRM

ol
5

YES

[THAT WBGH T
A QUESTION.)

i
LETS GO| >
DRINK. .




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

