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becnposogHou DMX512
npueMHuK/nepenaTymk

Obwan nndpopmauus

B naHHOM CcTaTbe 5 pacCKaXKy BaM KaK co3[aTb nepefaTyuk 1 npueMHuk DMX512 curHana.
BbiloXkeHa npuHUMnnanbHasa cxema, CXema nnathl, U BCA pa3BoLKa. AnapaTHas Y4acTb NOCTPOEHa Ha
MUKpoKoHTponepe avr ATMEGA 328 oT komnaHuu Atmel. MpuemMHMK 1 nepegaTynk moryt
nepepasaTb Bce 512 KaHanoB ynpasneHus. bes aHTeHHbl 6a30Bas KoHpUrypauns pabotaet go 100
MeTpOB B MPAMON BUAUMOCTU(CMOXET paboTaTb 40 1KM rpu yCTaHOBKE aHTEHHbI)

DJ/1IeMEeHTbl ncnoJsibldyembie B Cxeme

CHopKa COCTOUT M3 MUKPOKOHTPOIEpa

NRF24L01 gBa momyns.

12v Bxog (5v 1 3.3v perynsatop Hanps>xeHus)
2 x XLR Bxopg n BbIxog(nana n Mmama)

2 x CBeToamnoma(ons HonKaumm)
ATMEGA328p-pu MUKPOKOHTpOJIIE.

e 3 x 1000M pe3uncTopsbl.

1 x 10kOM pe3ucTop.

3 x 10uF KoHOeHcaTopbI.

e riepekJsilyaTeNlb KaHanoB, AXXamnep.

16mHZ kBapu.

CxeMa noakKJo4yeHus
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BbecnpoBonHOM Moaynb B cbope

0N9 NOAKNOYEHNSA paanoMoay g NCNOb30BaHbl HOXKK annapaTHOro SPI MUKPOKOHTpos1epa,
NO3TOMY pa3beMbl NOAKIYEHNA MOAYNA U NOOKOYEHUSA NporpamMmaTop aybavpyoT apyr apyra.
9T0 caenaHo, 41obbl yaobHen 66110 NpowmnBaTh MUKPOKOHTPOJIIEP Ha OTNaAHOYHON NAATKe,
HanpuMmep, ecin UCNosib30BaTb NPOrpaMMaTop KOTOpbIM NogaeT Ha cxeMy 5 BonbT, a ona NRF24L01
3TO CAULKOM BosibLLOe HanpshkeHne. YTobbl nepenpownTh YNPaBaAAoLWNN MUKPOKOHTPOIEP,
[OCTAaTOYHO BbIAEPHYTb TPAHCUBEP C NJATbl, NEPENPOLWNTL U BCYHYTb €ro obpaTHo - 6e3 nuwHen
BO3HW C rnepernankon.

FoToBas nnarta
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CyLwiecTByIOT cuTyauun, korga rae DMX kabenb HEBO3MOXHO NPOTAHYTh, MW UCMOJIb30BaHWE ero
NPOCTO He MPaKTMYHO. ITOT NPOEKT peannsyeT becnpoBoAHYo Nependady curHasa DMX B ananasoHe
2,4 T'Tu, ncnonb3ys nnatopmy Arduino n nonynspHoro moayns npuwemoriepenatymka NRF24L01 +
N3 HOPANYECKOro NnosyrnpoBOLHMKA.

NMpoTokon nepepaum

Mprem n nepepaya rno NpoTokosy DMX ocywecTBndeTcsa Ha KOHTposiepe ATmega C MOMOLLbIO
onbnnotekn DMXSerial. Peannsauma ncnosb3yeT nNpepbiBaHUA 1 ABASeTCS Xopollen 6a3on ona
peanu3aumm BTOPOro NPoTOKOJa Ha OAHOM Yune. 2,4 PagnoMolynb NOAKAYEH K naaTe Arduino nnm
MWKPOKOHTpoJsinepy ATmega ¢ nomollbto nHTepdernca SPl. bubanoteka 4nga nCnNosib3oBaHMA Yuna
HaxoamnTcs 34eck https://github.com/gcopeland/RF24 . NMocne nHuuymannsaumm 6nbamoTekn MoXxXHO
nepegasaTb U MPUHUMATL AaHHbIE, NCMOb3YS NpunaraeMble PyHKUMM BubnnoTekun. bubnanoTteka
nepefaeT BCe KOMaHAbl U faHHble MUKpocxeMbl NRF24L01 + Takxe bynet obpabaTbiBaTh BCE
feTanu nepefayv B POHOBOM pexuMme.

CKeT4 ANa MUKPOKOHTpoNNepa

BHUMAHMUE: nepen KoMnunsumnen n 3aiMBKON CKETYA B MUKPOKOHTPONEp, Heobxoammo
yCTaHOBUTb 1 06aBnTb B Komnunatop bubnnotekn nRF24L01 n RF24

DMX512device.uno

// FOR ATMEGA328 16mhz ONLY //

// connection information. ..

// http://arduino-info.wikispaces.com/Nrf24L01-2.4GHz-HowTo
// SN75176 configuration :

//  DMXrx NRFtx : pin 2 = Ov | pin 3 = 0Ov
//  NRFrx DMXtx : pin 2 = Ov | pin 3 = 5v
//  pin 6 = DMX+ | pin7 = DMX-

// Ensure 3.3v 1is used to supply NRF24L01 board !!

//

// the Nrf24L01 board can only transmit from channel 0 to 83 in the
USA, therefore we shall limit it to 0-80 in steps of 5

#include <EEPROM.h>
#include <SPI.h>
#include <nRF24L01.h> // library: https://github.com/maniacbug/RF24
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#include <RF24.h>

#include <Wire.h>

#include <DMXSerial.h> // library:
http://www.mathertel.de/Arduino/DMXSerial.aspx //

#define MAX DMX CHANNELS 512 // full [[:wiki:dmx 512|DMX]]

#define BYTES PER PACKET 16 // usable bytes per packet

#define PACKET OVERHEAD 2 // group and time stamp

#define MAXPAYLOAD (BYTES PER PACKET+PACKET OVERHEAD) // max payload
size for nrf24101

#define MAXGROUPS (MAX DMX CHANNELS/BYTES PER PACKET) // 32 groups of
16 channels = 512 DMX channels

// léway hex channel selector - hex switch mounted with zero at top
(see PCB layout)

#define HEX 0 A4

#define HEX 1 Al

#define HEX 2 A2

#define HEX 3 A5

// NRF24L01 control

#define nRF_CE 9 // Chip enable

#define nRF_CSN 10 // Chip select not

// LEDs

#define LED BLUE 6 // BLUE PWM

#define LED RED 5 // RED PWM

// sn76175 control

#define DMX NOT EN 2

#define DMX MODE 3

// other

#define ROLE AO // if low (jumper on) then RX otherwise TX

RF24 radio(nRF_CE,nRF CSN);

unsigned long RXtimer, flashTimer, taskTimer, lastFlash, refreshTimer,
radioTimer, rePairTimer;

uint64 t RXTXaddress, pairingAddress = OxFOFOFOFOFOLL;

uintle t rfQuality;

uint8 t payload ! MAXPAYLOAD|, shadow DMX|MAX DMX CHANNELS];

uint8 t timeStamp, lastStamp, bestChannel;

uint8 t HEXchannel, HEXchannel, RXTXchannel, pairingChannel = 80;
boolean role, role, group send;

void setup(void)

{
// set DMX/rs485 interface
pinMode (DMX NOT EN, OUTPUT);
digitalWrite(DMX NOT EN, LOW);
pinMode (DMX MODE, OUTPUT);
// set bicolour LED
pinMode (LED BLUE, OUTPUT);
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digitalWrite(LED BLUE, LOW);

pinMode (LED RED, OUTPUT);

digitalWrite(LED RED, LOW);

// set up ROLE switch

pinMode (ROLE, INPUT PULLUP);

// set up HEX channel select switch

pinMode (HEX O, INPUT PULLUP);

pinMode (HEX 1, INPUT PULLUP);

pinMode (HEX 2, INPUT PULLUP)

pinMode (HEX 3, INPUT PULLUP);

if ( digitalRead(ROLE) ) { // jumper off : transmitter : initialise &
read EEPROM

init EEPROM();

’

¥
radio.begin();

// test nRF board, if it doesnt reply then flash LED indefinately, or
until it does reply
while (!radio.isPVariant() ) { // check if board connected
if (digitalRead(ROLE)) { blue(); delay(500); off(); delay(500);
// Wireless TX : if no rf comms then flash BLUE 50%
else { red(); delay(500); off(); delay(500); } // Wireless RX : if
no rf comms then flash RED 50%
}

// generic radio stuff
radio.setAutoAck(false) ;
radio.setPayloadSize (MAXPAYLOAD) ;
radio.setPALevel (RF24 PA HIGH);
radio.setDataRate(RF24 250KBPS);
radio.setRetries(0,0);
//radio.setDataRate(RF24 1MBPS);
//radio.setDataRate(RF24 2MBPS);

HEXchannel = HEXread();

// 1f this is a transmitter, do a channel scan, transmit network
RXTXaddress and clean RXTXchannel during rePair (every 2 secs)
// only send clean channel data if channel selector is set to zero
(send OxFF if channel other than zero : manualPair)
if ( digitalRead(ROLE) ) { // jumper off : transmitter
bestChannelScan(); // only do channel scan if this is a transmitter
- bestChannel is required for manualPair and autoPair modes
it (HEXchannel) { //
bestChannelDisplay(); // if HEX switch not zero display best
channel number
}
}

// 1f this is a receiver, go into pairing mode and wait (indefinately)
for pairing & channel data
// only use received (clean) channel data if channel selector is set to
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zero
else {
receivePairingAddress( ) ;
}
rePairTimer = flashTimer = taskTimer = millis(); // TXtimer =
DMXSerial.maxChannel (MAX DMX CHANNELS) ;
rfQuality = 0;
// read and initialise HEX switch and Role jumper
readPins (true) ;
} // end of init

void loop(void) {
// once per second, test for changes in HEX Switch and Role jumper
(rx/tx)
if (millis() - taskTimer > 1000) {
taskTimer = millis();
readPins (false) ;

}

// JUMPER OFF : [[:wiki:dmx 512 |DMX]] --> WIRELESS Tx
// LED Wireless TX : Solid BLUE, broken with very short flash of RED
only if [[:wiki:dmx 512|DMX]] data is being received.
if (digitalRead(ROLE)) { // if a wireless transmitter
// SEND OUT BURSTS OF RADIO DATA EVERY 30ms....
for (uint8 t group = 0; group < MAXGROUPS; group++) { // scan
through the groups of DMX data, 30 bytes at a time
uintle t group ptr = group*BYTES PER PACKET; //30; // create
group pointer for array
if (millis() - refreshTimer > 1000) { // allow ALL radio data
(full [[:wiki:dmx 512|DMX]] array) to be send once per second,
regardless of changes
group_send = true; // force ALL send
refreshTimer = millis();
} //if refresh timer
else {
group_send = false; // preset flag to false, only set it if
there has been a data change since last time
} // not refresh timer
for (uint8 t chan = 1; chan < BYTES PER PACKET+1; chan++) {
it ( DMXSerial.read(group ptr+chan-1) !=
shadow DMX[group ptr+chan-1]1 ) { // compare test : current DMX against
old DMX
shadow DMX/group ptr+chan-1] =
DMXSerial.read(group ptr+chan-1); // if changed, update shadow array of
[[:wiki:dmx 512|DMX]] data and payload
group_send = true; // set flag so that THIS group packet gets
sent
Y // if data compare
payload|chan+1| = DMXSerial.read(group ptr+chan-1); // ensure
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ALL up-to-date data gets through on this packet
} // for chan
if (group send) { // only send the data that has changed, any
data change in a group will result in whole group send
payload[0] = group; // set first byte to point to group number
(groups of 30 bytes)
payload[1] = timeStamp++; // second byte helps us monitor
consistency of reception at receiver with a continuous frame counter
radio.write( payload, sizeof(payload) ); // dump payload to
radio
Y // 1if group send
} // for group
if ( (DMXSerial.noDataSince() < 2000) && (millis() > 1000) ) { //
if [[:wiki:dmx 512|DMX]] has been received within the last 2 seconds
make LED flash
i (Mmillis() & 0b1111000000)) |
red();
}
else { // SIMPLE [[:wiki:dmx 512|DMX]] FLASHER
digitalWrite(LED RED,0);
analogWrite(LED _BLUE,5); // low level Blue
}
}
else { // no [[:wiki:dmx 512|DMX]] data present, no flash
digitalWrite(LED RED,0);
analogWrite(LED BLUE,5);
}
// trigger rePair information send, just once every 2 seconds
it (millis() - rePairTimer > 2000) {
rePairTimer = millis();
rePairTX(); // single burst of pairing information on pairing
channel using pairing network address
}
Y // if role

// JUMPER ON
// WIRELESS --> DMX
// LED Wireless RX : Solid RED, broken with flash of BLUE if wireless
1s being received (channel match)
// the gaps between the BLUE flashes are dependant on
consistency of consecutive packets, relating to timeStamp
else {
if (millis() - RXtimer > 20000) { // after 20 seconds without
receving any radio data, try and rePair
receivePairingAddress( ) ;
}
else if (millis() - RXtimer > 2000) { // after 2 seconds of no
radio data, stop blinking
rfQuality = 0;
}

if ( radio.available() ) {
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it (!'rfQuality
rfQuality = 50; // just to show that channel and address are
locked on !

RXtimer = millis();
radio.read( payload, sizeof(payload ; // get data packet from
radio
it ( payload| 1| == (lastStamp+1 // check for continuous
timestamps, increase quality indicator if good
it (rfQuality < 255 rfQuality++;

else { // if incontinuous, reduce quality indicator/LED
brightness
it (rfQuality > 50 rfQuality--;

lastStamp = payload[1l]; // reset last time stamp to current for
checking next time
for (uint8 t i = 0; i <BYTES PER PACKET; i++
DMXSerial.write( (BYTES PER PACKET*payload|0|)+i, payload|i+2]);
// spill radio data into dmx data array

// 1If radio avail
lastFlash = millis - flashTimer;
1t (lastFlash < 64
digitalWrite(LED RED,0);
analogWrite(LED BLUE, rfQuality); // show rfQuality as brightness
of BLUE LED

else if (lastFlash >= 64
digitalWrite(LED BLUE,0);
analogWrite(LED RED,5); // switch back to RED at low level

1T (lastFlash > 1024
flashTimer = millis(); // reset timer after 1 second(ish)

// else
// loop

// read HEX switch and Role jumper, if there has been a change in
settings then an update can be made
void readPins(boolean initialise

_HEXchannel = HEXread(); // get temp HEXchannel

_role = digitalRead(ROLE); // get temporary Role

1T (_role !'= role || initialise // has the ROLE changed 77 -
initialise will override any change in settings
role = role;

it (role // JUMPER OFF : this is a wireless transmitter
digitalWrite(DMX MODE,LOW); // enable rs485 for input
DMXSerial.init (DMXReceiver); // enable [[:wiki:dmx 512 |DMX]] to
receive
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radio.openWritingPipe(RXTXaddress); // set network address
radio.stoplListening(); // start talking !

digitalWrite(LED RED,0);

analogWrite(LED BLUE,5); // low level BLUE to start...

else { // JUMPER ON : this is a wireless receiver

digitalWrite(DMX MODE,HIGH); // enable rs485 for output

DMXSerial.init(DMXController); // enable [[:wiki:dmx_512|DMX]]
for output only

radio.openReadingPipe(1,RXTXaddress); // set network address

radio.startListening(); // start listening for data

digitalWrite(LED BLUE,0);

analogWrite(LED RED,5); // low level RED to start...

1T (_HEXchannel !'= HEXchannel || initialise // has the CHANNEL
changed ? - 'initialise' overrides any change in settings
HEXchannel = HEXchannel;
rfQuality = 0; // reset this so that led stops flashing
it ('role
radio.stopListening(); // if this is a receiver...

1T (HEXchannel
RXTXchannel = HEXchannel*5; // create real channel number from
HEX read

radio.setChannel (RXTXchannel); // set the channel
if (lrole
radio.startListening(); // if this is a receiver...

void red(void
digitalWrite(LED BLUE,O);
digitalWrite(LED RED,1);

void blue(void
digitalWrite(LED BLUE,1);
digitalWrite(LED RED,0);

void off(void
digitalWrite(LED BLUE,O);
digitalWrite(LED RED,0);

// manualPair & autoPair information

// selecting HEXchannel 0 instigates "autoPair" mode on transmitter and
receivers, therefore channel zero cannot be used in manualPair mode

// The transmitter and receivers MUST be set to either ALL autoPair(0)
or ALL manualPair(1-15) to work correctly
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// manualPair mode can only select RXTXchannels 5 to 75 (via hex switch
positions 1-15)

// manualPair & autoPair (on the Transmitter) has a 'bestChannelScan'
on power-up

// autoPair : The best(quietest)channel will be transmitted with the
network address on pairing

// manualPair : The best(quietest)channel is shown by number of blinks
(shown as 3 groups of blinks) (bestChannelDisplay)

// The RXTXchannel number is 5 times that indicated - example 5 blinks
= channel 60

// In manualPair, the transmitter and all receivers must be manually
set to that channel via the hex switch

// Transmitter : every 2 seconds, the transmitter sends its network
address/pipe number as data on channel 80, using a a pairing
address/pipe

// Receivers : on power up, receiver(s) are in pairing mode, receiver
goes to channel 80 and listens on the pairing address/pipe for the
network address and channel number to go to

// receivers change to the network channel and wait for
DMX/Radio data to arrive. If any receiver loses pairing, after 20
seconds it will start to repair again.

void bestChannelScan(void) {
uint8 t carriers[16], reps, i, best=200;
for (reps=0; reps<200; reps++) { // scan all channels 200 times
for (i=1; i<16; i++) {
radio.setChannel(i*5); // scan from channel 5 to 75 in steps of 5
radio.startListening();
delayMicroseconds(128);
radio.stopListening();
if ( radio.testCarrier() )
++carriers[i]; // if there is any signal present, increase
value in array
} /1
} // reps
for (i=15; 1i>0; i--) { // find quietest channel, starting from
highest channel
it (carriers|i| < best) {
best = carriers[i]; // save quietest value
RXTXchannel = i*5; //and save corresponding channel number
}
}
}

// BestChannel will only display if transmitter is not on HEX SWITCH 0O
void bestChannelDisplay(void) {
uint8 t i, x;
for (x=0; x<3; x++) {
for (i=0; i<RXTXchannel/5; i++) {
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blue();
delay(25);
off();
delay(375);

delay(1000);

// read the value of the Hex Switch
uint8 t HEXread(void
ldigitalRead (HEX 0O | (!'digitalRead(HEX 1) << 1) |
ldigitalRead(HEX 2) << 2) | (!digitalRead(HEX 3) << 3);

// reguarily, the transmitter sends out a short burst of the config
data on the pairing channel and using the pairing address
void rePairTX(void

radio.openWritingPipe(pairingAddress) ;

radio.setChannel (pairingChannel);

radio.stopListening();

payload (0] = (uint8 t) (RXTXaddress);

payload|[1] = (uint8 t) (RXTXaddress >> 8);

payload|[2] = (uint8 t) (RXTXaddress >> 16);

payload|[3] = (uint8 t) (RXTXaddress >> 24);

payload/4] = (uint8 t) (RXTXaddress >> 32);

HEXread payload|[5] = OxFF;
payload|[5] = RXTXchannel;
radio.write( payload, sizeof(payload ; // dump pairing data to
radio

radio.openWritingPipe (RXTXaddress) ;
radio.setChannel (RXTXchannel);
radio.stopListening();

void receivePairingAddress(void

uint8 t p, q;

radio.stopListening();

radio.openReadingPipe(1,pairingAddress) ;

radio.setChannel(pairingChannel);

radio.startListening();

digitalWrite(LED BLUE,LOW);

lradio.available
analogWrite(LED RED,p++); delay(2); // slowly pulse RED LED while

awaiting pairing connection

radio.read( payload, sizeof(payload ; // get data packet from radio
1f available
RXTXaddress = (uint64 t) (payload|0 | (uint64 t)(payload[1l] << 8) |
uint64 t) (payload(2] << 16);
RXTXaddress |= (uint64 t)(payload|3| << 24) | (uint64 t) (payload|4
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<< 32); // get RXTX address from payload
if payload|[5] == OXFF
RXTXchannel = HEXread()*5; // use channel from hex switch

else
RXTXchannel = payload[5]; // use best channel from scan

radio.stopListening();
radio.openReadingPipe(1,RXTXaddress) ;
radio.setChannel (RXTXchannel) ;
radio.startlListening();

RXtimer = millis();

void init EEPROM(void

// do this only if a transmitter

// 1f the EEPROM hasnt already been set (all bytes at OxFF) then set an
address using 2 random numbers to make up unique 40bit address

// the address will be used in pairing. Once it has been set the first
time it wont need to be set again

if digitalRead (ROLE // jumper off : transmitter
if EEPROM.read(0) == Oxff) & (EEPROM.read(1l) == Oxff //
check for uninitialised/used eeprom memory
randomSeed (analogRead(A3)); // seed from unused floating analog
port

EEPROM.write (0, random(255)); // unique lowest byte only
EEPROM.write(1, random(255)); // initialise 40 bit address number
into eeprom, this makes up bytes 1-4 in address

RXTXaddress = (uint64 t) (EEPROM.read(0 |
uint64 t) (EEPROM.read(1) << 8) | (uint64 t)(EEPROM.read(1l) << 16);
RXTXaddress |= (uint64 t)(EEPROM.read(1l) << 24) |
uint64_t) (EEPROM.read(1) << 32); // reconstruct RXTXaddress from
eeprom, byte 0 is unique, bytes 1-4 are the same

#define ROLE AO - OTa cTpoKa OTBeYaeT 3a npuem n nu nepenavy. Ecnm HyxeH npueMHuk 1o A0,
nepefaTtymk Al

CnepguTe 3a NpaBWibHbIM HaNpsH>XeHNeM, paanomMoaynn O4eHb YYBCTBUTESIbHbI, HAaNpsXxeHne
[OJHKHO bbITb B Npeaenax 3.3v

— WillaBroome 2016/08/13 04:34
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