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This project concerns about the education of equipment decoration. It is able to
be convenience tools and lighting management system for the users. Although the
equipment are able to apply with the indoor lighting system such as home, warehouse,
industrial factory along with the place where would like to use tool effectively.
According to the users needs and achieve the user goals too. Using wireless technology
to work. This series can communicate via wireless technology. Besides the equipment
designed for work together with normally lighting system. Final this project could be
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approach for interest to interpolating people.
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2.2 Winsaoulvsaiaas nRF24lel

lulasreulnsaiasd nRF24lel 1Wundnsiusivaaniauisy Nordic semiconductor lag
shesndnfusiiuayiisamaoutiesiun fusyansnmgdunsegaisesfumaluladiuds
Fynaunduivgtenud 2.4GHz (2.4GHz RF transceiver) Saiululasaoulnsaiaasuuu
Heagmelui uosa nRF24le1 Tumnsdmiugiiieanslfauludnuae Ultra Low Power
wuuldanelaeliduiissiuien sawdensldouludnumedu q Wy nUsslanandaay,
yheauda, Oscillators Wasaush, Real time, faduiian uagdy q dmsuzuuuunisld
37U nRF24le1 awnsaldausauiugngunsalang q laun SPI (Serial Peripheral Interface),
2 wire UART, 6-12 bit ADC Wagn15vieuiuy PWM (Pulse width modulation) o

2.2.1 auaulddlulasraulnsaiaed

® Fast 8-bit microcontroller:

nuwUszaana MCS 51
wiheauduvay duiuidsulusinsy 16 kB way RAM 1 kB Tudaiy
d111309095U Input/ Output leinainuany
GPIO (General Purpose Input/ Output)
SPI master/SPI slave
2-Wire master/ slave
Full duplex serial port
PWM
ADC

Analog comparator
® External interrupts

® Timer inputs



32.768 kHz crystal oscillator

Debug interface

High performance 2.4 GHz RF-transceiver

GFSK transceiver

Auto ACK and retransmit

Data rate 250 kbps, 1 Mbps or 2 Mbps UUBIN148INIA
Digital interface (SPI) speed 0-8 Mbps
povausinAAsuulatlusseziiandu

A/D converter: 6, 8, 10 or 12 bit resolution

farlafuidelng internal reference, external reference or VDD

Tinszuanifieaua 0.1mA 7 2 ksps

2.2.2 TAse919989WaIn nRF24lel

o @ 4
(= U: ﬁ -4‘ - E ﬁ §
R e H
IRl 29

PO oL [Tl e oo o ot s oo

VDD |

DEC1 [y nRF24LE1E

DEC2 | |

P0.2 QFN32 !

PROG |2y | s | @ RESET

WSS gy Lemmxpazad ate pase |

(5100 (i) (3 (3 3 f3 7
n#mw:b_oﬂ:«f
[ e R e
VI T TI T - T

SUT 2.1 Tasas19v09 nRF24let wila 32 Pin

97 VDD #un8fia Power Supply (+1.9V to +3.6V DC)

97 VSS wanaiia n513n(0V)

91 DEC1,DEC2 winnefis Power Supply La1dwe

91 PO.0-P3.6 e wiflannsaldald

91 PROG el anfilddwsulusunsy

91 RESET v andwavadiulasreulnsaaed Saduuuu Active Low
971 IREF vaneile nsvuavieendiiussneds

971 VDD_PA viunes Power Supply 11880 (+1.8V)

91 ANTLANT2 vianefle Wousaiananniedue

97 XC1LXC2 yueia wndmsultaudansansa 16M
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Ul 2.3 Up¥n nRF24LEL

2.2.3 szuuasadngliany (Wireless LAN)

sruuLASoUneliany (WLAN = Wireless Local Area Network) @@ s¥UUNg
doarsdoyaiiiyuuuulunsdoasuuuldléans Tnelinsdenaunnudingluging RF
Lay AauduNsILTA 1umﬁuLgazﬁa‘ﬁa;&aiwiwﬂauﬁ’ma%mazm%'aa NIUDINTA, NEq
Sung, meanuviedaneainedug lnsunananudeinisresnisiiuans LENINTUTEUU
iw3otnglSaneididlauantinsaungunnegnumiiouiussuy LAN uuuldans

fddetszuuaiatelianefite msfilideddaevilinisindoudronisld
sninldlagazann lwilouszuu LAN wuuldanefideddinauaznisamulunisusuaon
fwmlansldmueiosreuinnes



Jselevilvasszuuasatnelians
1. mobility improves productivity & service 1AIUAGBIAE ﬁ’ﬂﬁ’juiﬁiﬂ
apdeuiluiilu viaindouthersufiumaslumumisla Adlnngdeuste
fuedetnunaonnansiulaiidieglussernsdstoya
2. installation speed and simplicity mmiam&]mim'IEJLLas'i’mﬁ'J WIY
lifeadsafndiaeinda uaglisngess
3. installation flexibility @a1u1sa2en8szuuIATetnelfdre s giiesuAll
Ansausaidiiuldadn vieRd Adrdiniavielaviui
4. reduced cost- of-ownership anATlid1elngsmfamudosamu da
51A189 ins1glussevenndasvuuinietiglianglididudoauden
Ursinvuasnuenietiefaaulosninfumatwi esheaude
Tunishinda
5. scalability asetnelianevitlyaiansanuisoUsuruInLay ALY
ielalgienn msrzamnsalndremimnisldaulasiowzssuuiiing
Jouszwitgadeqn ey sewinedin

2.2.4 11m1§7U Shock Burst Protocol
Shock burst Protocol Liuufteifndeyalududonlesioya Inunauauds
Usznausie winfiauuudalulf@, ban, msiuilaednludd, msdedygralmiveudiaiie
Shock burst Protocol ldwdaalumsldaudesudfivssansamgalunsviauiauseiu
lulaseoulnsaiaed uagdanaudnddyaelunsuiulsanisldwdsauvesssuuind
ansfiamauasiavnaien Taghifeafuamududaulifususmmun
AaaNUANAN
- qundeyaiivunaeud 1 - 32 luddeannsadendmuamuaudeanislé
- amnsassnsdnmsludumesiainadeyalalassnlu
- pavdusInsFu-dedoyanuudaluifi uasdndseyaludnatalnesnluifidlatinns
gayvnuveddeya
- AnsenuludnuaginlulaBivuuanis (Star Topology) WUU 1 : 6
nann13dnan13iu-dedaya
- msdaufainadoyaain PTX s PRX lnduteya aefmun PTX Wegluluuaiy
\ioselviuiiang ACK aandy
- dleladuuiainadeyauat PRX azUsznauuiiatnauards uiiainaiisuun (ACK

uitena) nduluf PTX lulvunsy |

- o1 PTX lulafuwdfieune ACK Tutuiivsenmeluszognanfivun 98 dn1sdanisas
Joyagaindsaaniul LWELUUH”IW\TJR]E‘IE)UH’I‘EHEU ULERUGRHE

- iULLUULmenwm Shock Burst Protocol (mmﬂw 2.4) Uﬁvﬂa‘uwma



Preamble { byte| Address 3:5byle | Packet Control Fild 9 bt Paylsad 0. 2byte

CRU -2

byte

guﬁ 2.4 frpgeguuuuniiainaves Shock Burst Protocol

913U 2.15 (usnegraguuuuniiainaues Shock Burst Protocol azUsznaudiadau
A4 9 il
- Preamble  fvwm 1 lud avmmimaaul,ma@aamaamaq law ﬂuaan‘uum
SN muJu 1 axiinssenn Bududnludfdu 10101010 me‘umﬁmﬂu 0
eiinnsmernsududu 01010101
- Address LUiaULa:.lau*zJauwmmaa*’uaaammm dalsanunse Yunsauladnesd
ﬂ’]’iﬁli’)*’\]WU‘UEJiJa‘lﬂﬂﬂﬂx‘laaﬂM‘m“uﬂ’l‘iﬂ']‘WUﬂ Address lwmmmmauauamulﬂ
Tngannsarvualadiy 3 4 uay 5 lud mmmaﬂmmu Address lumitaui
Aluannsedl sesu - awananulm
- Packet Control Field mgﬂw 216 asuusoanidu 3 @ fail
1. Payload length flwun 6 On vimthiifavuavunavesd o yala
0-32 ludl |
2. PID (Packet Identification) fawia 2 Oa viwthil 1Wuiiawmesa
ululvae PTX uaz PRX Tun1s¥u —dedeya uazasiaaeudeyagey
e

=l

3. No Acknowledgment flag (NO_ACK) fvun 1 O vimthidui
JamesNazvaniinineuAueITesloya

 Payload length 8bit ! PDit .| NO_ACK 1t

5Ul 25 JUwuy Packet Control Field

2.3 wandshiad

uwanBsdiad (Latching relay) Usznaushevtihduda 2 4n uasflunainnienimielsd
uaed (solenoid) 2 WUUAD WUVYAAIIMEENI 1 90 wasvnaiamidenh 2 yn dmsy
muamﬁwﬁ’ucﬁ’alﬁaiaw‘%amnﬁ‘u

wandediaduuuunatnmilendt 2 ga mugulaeniswnszualiiinszduiliave
ynamnilauiuLuunain 1 40 uagsntunsefnfesnanduanuzeoinddaasls
Tnsadudaln udazdesdnenssudlinssiulituunaindnuilafagui 2.6




Bottom Bottom
¥ b 4 3 4 5 i 2 3_ 4 5
FUCERTRERE 09 et T S o ¢ e

10 9 8 7 6

TasEs e wanv Siay TAssaEs1vveLantSiIay
UUVIRAI 1 R P UWUUYRRIA 2 R

¥

b
O+
Lo i i o il
£
g
JW
¥

[
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JUM 2.6 TAsesveduandeiad

2.4 vgufitadivii
Tnehalugunsaflii lueimavielssududesenderiaiiddlniiiate (real powen)
wazidsliidueniin (reactive powen tieldlunisvineu dndadavasmdslnivisass
yladenanusveniisandiaysenaumdsiuiin (Power Factor :PF) vedgunsalluilusazyila
w3 0U89071A1 T30l T9Ulan TN
nsgnemasiliiaunfivssnaunie 2 @men Ao
1. faslniase (real power) fwhedu (Alated) visaradendumdlnihviand
Ity Wumddwihfldusdonilunmsinureaaiodng wu sdld
PNUBLABINIDAINLAIEIS (Tusy
2. dsliihdueniin (reactive power) futaeiu Alan (kvan (Judddlniiiiidne
e aauuuiwdnlfudgunsaiiasindoddmaluin Wy aunsuimanluvemes
Uaanadvomaenlniasaing (Wusu
Waidarmaslniiniaesdiusingnasiiianadaindetuias iy aunsadunideu
uamspuduiusliduguammisuyuain ude phasor diagram fauandlugud 2.7 dau
uduiussevieidlain nssudlwiiuasusadulyiihansauandls fagud 2.8

il (lcose) ussaiuldlin @) Andaldfinsd g

. s
Lol -

¥

A uR

Andaldil-Fuan

I Apparert gt
i (kiary

msustau () ) povser (ki)

@ Ao yusEwINLsAuLasnIzwalwi du | Ao wuAnIELATI
JUT 2.7 Aanuduiussening Adalnii nssualail wazusaiulih
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ﬁﬂﬁ’ﬂﬂﬁj@?\a

L 2

AndeleifaFuaniiv
(kVAr)

ﬁqz‘_&’a‘Lﬂﬁqﬁmn{;
(kVA)

A ol o & I o ot a o af = =l
JUM 2.8 Anuduiudsevinamasiniiegs uazidsiwihiueniiv

2.5 BaNNITIANAIEIU

2.5.1 Hall effect current sensor

goaatarlAlAasisuwues (Hall effect current sensor) @1d19930

Anszualaenisinadesaisveanszuaiiva wasiiievinnesnunduwsaiu geadgieviva
¢ ¢ ¢ a | A 8w w ¢ &) aa & W | e v )
wasisuviwulees 1 2 uAssunliusiduadnaunuuiinease 0 du 1 Juiliusediu
¢ o & ! ¢ ¢ ¢ e ) | v & 4 Ay w
wwnadukuuaundan e gaadlonianadisunisuwes dulugagldluiniasiiodn
o L7 1 o L7 o 4 .
dmiuanuulugige awisadadeygraill DC waz Harmonics Usduuinla wienssuad
o [ o ) 2 W', ¢ : |

ANLUYOUYDIAY YIS UUR LHUZEIMTUNIIADIIALNBIATIZNMIHarmonics AN 9

Usangnisalgead (Hall Effect) Wsagaadianina

&l <

Usingnisaleead (Hall Effect) niogaadiawina Wuusingnisainialuing
2 a ¢ g = a d v v a o
Aunulae a3y goad (Edwin Hall) Tuliw.a. 2422 AsiAAunuinannisineagusadl

| w o dd 1 d o w 1 A o

wiudnhAfinszualvadullefindndudindn (Magnetic Flux) wnsevinlu
A RIRINAURKHEANI asviliRaaun livimssnssuseniuseiugead (Hall Voltage)
du AHJ o =3 5 %) @/ 1 A 1 d o 1 Lr) o o v
Juindnhlufimmssaindunssuanaswdndusivan Wedenseuamanliinuiidiagvinla

' I o o ' o ) o | ] ]

nszualraniuukusitiagean lngdidnnsauaziadaunaintrauludluin
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Linesof 7/
Force | .
| 1y , i
¥ : . Directional
R Magnetic
\ 'l | Field (H)
] 1
R
‘\\I\ N i
N7 LN
= NN S
Constant Hall
rrent F
Curre low + | voltage

pes

P-type
Semiconductor4-"
Hall Elemen :
+. | L S
||" I
DC Supply

= ¢ 5 <
JUY 2.9 LARILTuTuLTaIlanl Hall Effect

defudndusindnunssifukduiiluiianasisainagsilivszamnme
(Charge Carrier) vasimidsauulusuuurewin 910U 2.9 Yssamnedudidnasoud]
Uz iulszgauriliduuureaurufniddalwiduay dhudussvesusiudaioridn
pssthafufuvuduiediuszquan Wednaudredndseninsiuuuiuiudeilild
wseilviihesnunfunssiuay Tnsvuavesussiuiiialfasdusgfummmuniuvedng
wilndniiannsgyi mnmuduauawivdnunfasiliiiauseduainn wasdinaada
avnuwlmdniios wisiufazdosmulusae

drunsdlifinsnduiaudivdnasiliussiueinandudatunsdiing o
Fnhifuszgnvzdudidnaseulsiun Fadhlwdiialy ansfeinivdadu (N-Type) @
fnifiiussammadulszquanlaun arsfefathuiindl (P-Type) Uagliugoadioinaayey
lugtvessassaumie (C (integrated Circult) Anunainansfisini Lsanansisiniiedli
wsstuawinngannfahlnimialy

Tneludsaainusaduilidenld led Acs712 5&@1‘7{ 2.10 lpeiifagmenis
Téousa 307 2.11 Tneieussduensinn Vout eganglutas 0.5 v - 4.5V aunsaseldau

lodlagdnedensionsienasaldanuanguin 2.9
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35U 2.10 ACS712

220v AC 8
A 2NN

P+ VIOUT

Il\) |_h
-‘J
<
(o]
S
O

ACS712

3 FILTER
1P~ T
M _E IP— g_}: 1nF

(o))

GND

Ul 2.11 fegnmsdelinuled ACsT12

2.5.2 Power IC
TutSeaninusatuiidentd 18 ADE7763 3Ufi 2.12 Tasled ADET763 1Tled
Fand9u w3a Enerey Metering IC &4 1C frililaauanunsalunisIand ﬁﬁmmgns’fm
wazAuwugIas a1unsaiausdunielndin nszuanieluiy wagdimamilniisineg
annsotasnsliihoanulivatee wu Aiddlaiiegs midalwithiiusng

35U 2.12 1o% ADET763
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ADE7763 fiduitliRndeiugunsalmenusn wuvaynsu (SPI: Serial Peripheral
Interface) Wieldlunisinsasening Power IC fululasreulnsaasilddnsae

ADE7763 {8Unnaandeinig s mqﬁwﬁmﬂu%uwme?m%’ui’mﬁhﬂivualw%
(Current Channet) wazdnna Ae Bunmvsausedulnia ( Vottage Channel) mmaaq
Channel 1 'iumLLsamu‘LWﬂﬂlmmnwarﬂlmﬂu +£0.5 Vrms ndsandudyaasriudiuni
A&y Q0 (Ampl;f‘er) AN ammmmmlm Aegrumulasdyarnainaundanidu
A3naa (Ato D) ﬁ]muumulfmamﬂiaammnm (High Pass Filter) \efndmamsuniu
s  aen waviiledyaamiuiesdufiinsines (ntegrator) o Channel dayeyiouas
wsoenifuansdiu Tasdwiinds azthluguiuus il wawlmwﬂumaq‘lﬂﬁww
(Actlve Power) finaaduing (Watt) LLammwlmnulﬂuwamai Fangay aummwu
Fouq fuarluddanes Sadudmdsenlniingds (Active Energy) drudyanaiiiaes suas
yndan Wudmnesiidasade (rms) dauﬁ%ﬁmn@mﬁuumﬁuiﬂﬁ% (rms) vitel
Ihsdalviinsing (Apparent Power) Swiaeidu VA (Volt-Amp) uagihaitldiAulily
F3amed Jeasavavdniuiudosg fufudiluitawes Fadudmdsenlniang

(Apparent Energy)
RESET [1 b f [20] DIM
DVDD [2] 18] DOUT
AVDD [3] 18] SCLK
V1P [4] 17] CS
ViN [5] ﬁT‘E::EEEvS 16] CLKOUT

V2 [6] (Mot to Scale) [15] CLKIN

V2P [7] 14] [RQ
AGHD [8] 13] SAG
REFpgout (9] [12] 7 g

DGHD [10] 1] CF §

5U 2.13 Tasasne ADE7763
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Veo
e 1ou8 Ex %w:mx: |
{CURRENT
TRANSFORMER
ke

1ka mr?
§00Key
{7yv2p

1!' ¢ ‘&
wav? 1ko 33nF ==

v
(%) REFysour

10uF % munp% :

CT TURN RATIO = 1800:4 2 résuuzuc:r
CHANNEL 2 GAIN =1 % | coUNTER
GAIN 1[CH1] | RB & OO hoa

: 100 HE
8 1210 P52501-1

UM 2.14 lnezunsuveslad ADET763

Voltage Channel 1fudn Input mammmmmu‘LWﬁme’mmLLa'J aumaamu
Muwlasdygruainauidenduiinea Pntugesriiudn n3Auam Phase wmaammm
H1UBBANILEY Fsuseoniduaudiu mumwuwslﬂqmnuaay,tg']ﬁuﬂml,a Fagrlinadns

3, o o a o o | 2 | = o o ) U o o o
ganunduiasivinass Mefinald dwnaes asiludmuaduaisniidosvesnideass
o o o | d o 4 1 < o w o
e (rms) Wiegauiunssid ntemieanids aluAsinfidesvesindsassads (rms)
i at A 2/ o at 1 A -] 1
i WielilalBurindalwihusing (Apparent Power) wazdauiiany szgnianluiiulily
aa g A 1 v/ 1
FFawmed Liedilayasansaly

2.5.3 Taviima Alunes
Wusasdmiuudihanima Tidu9asae 9 audeans Fadndunindmiv
1 1 o A = =Y I A 2/ 1 ! o
wraegndsuveaIesdidnnseiind dn q uwnunzairaunaediendaunany q e
9 ot ! | Y] 2 1 ! o < b9
drnsuAbianinasing 4 Ay Aawisaadrsunasdiendsnundlanins ge ilsaaiiendide
ol g 1 1 ¢ 1 aw
Tdhavin Alusestanliliaing asnuanfens
va o ¥ o 4 ndl:Il ni nl o [ v 1 o o
AosaudAlunismsusesduanil i liduisniengansvinliiaduse dusenunle
o 1Y (3 = o =
wazhsatunamiennzdulumudguii 2.15
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Voltage Divider

Vin

Yout

Ry

— Y
R1 + R2

Your =

= ¢
JUT 2.15 Tavieanlaines

2.6 MANNITN LY lULARIDIENAITY

2.6.1 ndlauuas
wifouvasinit Aegunsaifilduyasusadulnihady Idvuiaussduniud
Foams fnmsmdeutattiitluldlusumanednu felussuunisaglndh visdugunsal
Usvnouluaiedldliiifldtunutudeu lddasdu Tnsimd iadesvenaidas Ingmy
w3 szuntwedutasliielflunu Suluhilenudidyuaniestestumunaliiias
Sidnvsolindeenaun

JUN 2.16 nilaudasuuy 2 1nam

wdnnsvhaumifaudas fie luszvudelniaziinsuvasusssiulniradulvg
nganng wulidaunedu a8 kv vde 24 kv ieanvunavesanadanir Aedlilunisdie
Iinduszozniclnag ilefevanenisnoufiazdnglwinlulfundiudeusiieg Aazudas
seuussulihlfanantu 220 vac oandunsieiezAaugldlnih wauidiedeansliiy
gunsallwihildseiuuseiunng 1wu 6 v wle 9 v flazdesiintsudasiulndl audiuain
220 Vac ussiunssiuliihamiidesns gunsalfiimihiidandr 1513endn uioudas
WA (Transformer)
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[ { =Y . . e
2.6.2 2937L389NTBUALANAAULUUUIAY (Bridge Rectifier)
a o a ¢ ) ° v
19955 seafivrduwuuusndagldlalon 4 dlunmsinunaraiuisaldiu
2/ =] 5 1 4 @ o u‘.’t o/ =t 4 3 =
wiluUasiuu 2 w3e 3 1nla lnglalenvsndniudinssuanisas 2 A2 Yamduieninm 7

) [y < $ Y ¢ < ) ] |
panuarddnuardiguRl 217 FeAussiuorduaniosnuituasiidndu 0.636 11 vas
uwsadulvgegn

!

AC INPUT

l

1

DC OUTPUT

)

Uil 2.17 2usiSenszuaiivaduluuuiad

Vout

IJ dl o/ L QJ : 4
JUM 2.18 jUmPAULTIRUTIBBATBUBUTULTIAuY I

usdtiulvlgeda

o R b

usedullasaain

e v

A 1 L 4 g ! o
JUM 2.19 uansAussdiulinsaadetuAussiulngean Vo
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2.6.3 Taavimaisaiainesled |
lusestrglniidesiinsmuauseduussfunas Sanssualined Jouldled
dusaguifuagrannn edravefildenlulassnudidnnseiindialuineglunszga 78xx
uag 79xX WuleTisagiawmefussfunsitldnudmivussiiliuinuaray S1enseuagedn 1
wouuy$ Memildde degunsainieuaniiasiu

T0-220 (Single Gauge)

f’y/ f . 1. Input
1 2. GND

3. Output

Ul 2.20 Thavimaisaawneslediues LM7805

INBUT s s 7805 s e O UTPUT
GND

0.33uF e

g‘dﬁ 2.21 7shavieasaguaneslediues LM7805

2.7 n13ded1s RS-232
138013 RS-232 W191NA1I1 Recommended Standard-232 (1nsgIuLUsINgu

232) Huamsgrumiide dedeya wuuaynsu (Serial Port) n1sdeansuuuaynsu fuiadl
Awddny senisldiu lulaseeulnsaiaasuin wsrzanolduluiud wazasnimyes
aouimasdyaraldu duna uay Ladnn lunisfeda wie aruaululasreulvsaiaes
Fedyanaedatos e 3 Wuwiniu fio anedsdyaan TX, a1esudynin RX, Lagany
n3120 GND e?m%’u‘l.uimmwuﬁ%’maﬁ,umiﬁaawsLLuuaqﬂiuﬁawum 4 \dufe a@nededyau
TX, awiudygia R, a18n5176 GND, karans VCC Mldiduunasdnandaulsiiu

& as

lulasreulnsaiand fasui 2.22

U
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RED VCC(5v/3.3v)

Black GND

2
El

JUN 2.22 aelunisiieansuuueynsy

Syarasumuiiietu Tuaedhdyim Snesdussduduuin deiflsuiunsnd iile
Hosfudyarasunauil Ssoenuuuuseiu vedladn 1 Huau Aeoglutis 3 v e -15 v dw
Wiy vealadn 0 agludag +3 vV ia +15 V uazina seudayan ves RS232 eglut
+15V §9-15V ﬁLﬁa‘tﬁsiamaé’muz:gwmlﬂlﬁlna*’ﬁugmsﬁé’mwm'ﬁﬁa%’mﬂa (Baud rate) %39
ANULITaINTu-dedoya tudiuudadeduadiivu 300, 1,200, 2,400, 4,800, 9,600

,14,400, 19,200, 38,400, 56,000 1UuAU

+15:’

+3

-15

o as

gih‘fi 2.23 SEavdAyd RS-232

suLuun1sHedETsWULaYNSY

fisnefiueg 2 wuu Aewuudalasila (Synchronous) uaziuuezdlasia(Asynchronous)
< a 9]
1. nsdeansuuudslasia (Synchronous)
ns§udsdoya aslidyeauniing Fadudaimun Jwnznan msdedeya ey

[ 5/

sednidunils Medudyaadeys fetadu nsdsdyaruaindduesin

<
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2. msEeaswuvezdtlasia (Asynchronous)
msfudedeya Ineitlisniusos fdygranniin saushe uiezldlishas uasiiiy
fonsdedeya Awihfusuuuudeyauuuerdslasila Ustnaue 4 dafie
1. Dadudiu (Start bit) Tvuial Oe
2. Unvoya (Data) Hvun 5, 6, 7 vize 8 Un
3, Jnn29@0UNT3A (Parity bit) fawia 1 Davselud
4. Uaven (Stop bit) Hvum 1, 1.5, 2 n

1 2 3 4 5 B 7 8 | 10 TR 12

1 0 il 0

|
D4 + D5 + D& 1+ D7 spapTy STOP + STOF
: ’ : : v OBITT Y BITZ
» 195 2

a 1 0 1

WAIT STAGE START

DO « D1 + D2 : D3
| /B 1 ;

R P

e DATA

sU 2.25 dyaunisaoansuuuesddlasia

Y

- iielifinisdadoya 11 data asflanunluladn 1 wie anurvgnse (Waiting

stage)

- \leidududstoyaagliun data (iuladn 0 Wudwau 1 On Fonidadudu (Start
bit)

- MintufiasSuiudidioya Tnedsdnmluiau (LSB)

- wammaem3aon Qeivieldfls Suegiunishindedn vosiarase)

- gavinemwsngladn 1 egwties 1 On (Hvwn 1, 1.5, vive 2 On) auanyinAuan
UBHG

2.8 waneanuuulIule

msadraduledfesdinsdanioudoya sonuuuminiums Wisuuuiiasey
annsaldauliiie uaslimmaznindemsdnfedeya nisesnwuuiivledialanuddnlu
nsasreaselaliTui A iuing vldgldnudnlauasdnfedaisoinsiaue
LazFoIn1sdoaanLse
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2.8.1 A1599ALUU
1. asfigaunieiendnunl dosnduledusanivledididmuned
LANFNY maw’mmmumamﬂaﬂwm Lwaiw’ﬂ‘mmammLLavw'ﬂ,ﬁma
3 m’mmsamwuauamiauma ma’immmm’lﬂzm'imimm'mmmuam
wagma’immaunmwﬂmw AU18AN miamwwaaﬁlama’l,unu’l,wmaalu
Fudeu finsdnnisfididussuu memylifudeya nmnsiniin fdnws
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((LO1_Get_status() & RX_P_NO) >> 1)

unsigned char plVidch, pipe;

nRF_SPI_Read_Buf (RO_RX_PLOAD, pBuf, pluidch)s

recurn ((pipe << B) + pluideh)}
]

/*unaigned char nRF_SPI_RV_Reg_IRQ({unaigned char reg,
€

unsigned char status)

nRF_CS = 01

SSP1BUF = reas
//while (SSP1STAT.BF == 0}
Delay_lus(10)}

scacus = SSPIBUF; // fr

the regiscter

SSP1BUF = value;

//while (SSP1STAT.BF == 0)
Delay_lus(10):

reg = SSP1DUFs // Tree the ragiater

nRF_CS = 1;

recurn(acacus);
Y/
wvoid Tx_Mode ()
«
CE_Pin_Active (CE_LOW);
Delay ms(200) 2
LO1_Flush_TX():
LO1_Flush_RX():
//L01_Clear_IRQ(MASK_TRQ_FLAGS);
nRF_SPI_RU_Reg (VRITE_REG + STATUS,
//ucIRQ_Source = CLEAR;
//ucLascScac = uclinkStat = LINK_ESTABLISH:

NRF_SPI_RV_Reg (WRITE_REG + EN_AX, Ox3f);
| DRF_SPI_RU_Reg (VRITE_REG + EN_RXADDR, Ox32);
| DRF_SPI_RVU_Reg (VRITE_REG + SETUP_RETR, Ox2m):
NRF_SPI_RU_Rew (URITE_REG + RF_CH, 40):
nRF_SPI_RU_Reg (VRITE_REG + SETUP_AV, Ox03);
WRF_SPI_RU_Req (VRITE_REG + RF_SETUP, 0x08);
nRF_SPI_RV_Reg (VRITE_REG + CONFIG, OxOe):

nRF_SPI_Write_Buf (WRITE_REG + TX_ADDR,
ARF_SPI_Urite_Bur (VRITE_REG + RX_ADDR_PO,
i CE_Pin_kctive (CE_HIGH) 7
)
/*void Tx_Kode_runtime ()
«
CE_Pin_kctive (CE_LOW) :
//Dalay_ms (200) ;
LOI_Flush_TX():
LO1_Flush_RX ()}
LO1_Clear_ IRQ(MASK_IRQ_FLAGS)
//nRF_SPI_RV_Reg (VRITE_REG + STATUS,
//ucIRQ_Source = CLEAR:
//ueLastSeat = uelLinkStat = LINK_ESTABLISH;

//nRY_SPI_RU_Reg(VRITE_REG + EN_AA, Ox3f):
//nRY_SPI_RV_Reg (VRITE_REG + EN_RXADDR, Ox3f):
//nRF_SPI_RV_Req(VRITE_REG + SETUP_RETR, OxZa):
//nRY_SPI_RV_Reg (WRITE_REG + RF_CH, 40);
//nRY_SPI_RU_Reg (VRITE_RIG + RF_SETUP, Ox08);
//nRY_SPI_RU_Req (VRITE_REG + CONFIG, OxOe))

//nRF_SPI_Vricte_Buf (VRITE_REG + TX_ADDR,
//nRF_SPI_Vrit
CE_Pin_Accive (CE_HIGH) ;
Delay_ms (50} ;

//CE_Pin_Active (CE_LOW) ;

gy s
_void Rx_Hode ()
<

CE_Pin_Active (CE_LOW) ;
Delay_wa (1}
LO1_Flush_TX()/
LO1_Flush_RX():

LO1_Clear_TRQ(HASK_IRQ_FLAGS) ;

unsigned char

Set CH3N low,
Select register to write to and read stacus byce

pl¥idch = LOi_RD_RX _PV_n(pipe = LO1_Gec_Curranc_Pipenum{)):

/7 CSN low,

&SADDRESS_PO,
SADDRESS_PO,

2 CADDRESS_FO, sizeof (ADDRESS_PO)):
_Buf (VRITE_REG -+ RX_ADDR_PO, ¢ADDRESS_PO, sizaof (ADDRESS_PO)): // RX_AddrO same

*pBuf, unsigned char byte

inic SPI cranaction

Perform SPI_RU te read byte from nRF24LO1

Sec CSN high again

recucn nRF24LO1 stactus byte

nRF_C5 = 0; // €SN low, initiamlize SPI communicacion...
nRF_SPI_RU(req) s // Select register to read from, .

reg_vel = nRF_SPI_RW(0) // ..cthen read regiscecvalue

PRF_CS = 1) // €SN high, terminace SPI communicacion
recurn(reg_val): // return register value

// Read current pipe's payload widch
// Then get RX data

// recurn pipe# & pipeW.plWidch

unsigned char value)}

inic SPI transaction

// CBN high again

// return nRF2Z4L01 acatus byte

© CE pin low to enable stanby mode

/# Clear interrupts

MASK_IRQ_FLAGS) )

// LINK_ESTABDLISH = Ox02

// Enable Aucto.Ack:Pipes O-5
// Enable Pipes 0-5
// 50073 + B67s, 10 recrans...
Select RF channel 40

// Selact Addces
// TX_PURi10dbm, Datarata:2ibypa,
// Sac PWR_UP bit,

~
~

LNA:HCURR

sizeof (ADDRESS_FO) ) ;

// Sac CE pin low to ensble stanby modae

// Claar interzupts

HASK_IRQ_FLAGS) 2

// LINK_ESTABLISH = Ox02
// Enable Auto.AckiPipes 0-5
// Ensbla Pipes 0-5
// 50078 + B67a, 10 recrana...
// Seleact RF channel 40

mta:2ibps, LNA:HCURR
enable CRC(2 bytes) & PrimiTX.

// T¥_PUR:0dBm, Da
// Bec PVR_UP bit,

//max 1 ma

// Sac CE pin low to ensbla scanby mode
// 200ma

/7 Clear interrupts

enable CRC(2 bytes) £ Prim:TX, MAX_RT &£ TX_DS

// Urites TX_Address to nRFZ4LOL
sizeor (ADDRESS_PFO)); // RX_AddrO sewe as TX_Adr for Auto.hck

MAX_RT & TX_DS enabled..

// Writes TX_Address ©o nRF24LO1
TX_Adr for Auco.ick
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nRF_SPI_RW_Reg (VRITE_REG + EN_AA, Ox3%): // Enable Auto.Aick:Pipes 0-5
nRF_SPI_RV_Reg (VRITE_REG + EN_RXADDR, Ox3%): // Enable Pipes 0-5

nRY_SPI_RU_Reg (VRITE_REG + RF_CH, 40): // Select RF channel 40

nRF_SPI_RU_Reg (VRITE_REG + SETUP_AW, O0x03)} /4 Select Addres

nRF_SPI_RU_Reg (WRITE_REG + RF_SETUP, OxDZ); // TX_PVR:Odpwm, Datarate:2Mops, LNA:HCURR

nRY_SPI_RU_Req (WRITE_REG + CONFIG, OxOf); // Set PUR_UP bit, enable CRC(2 bytes) & Prim:RX. RX_DR enabled..

NRF_SPI_Write_Duf (WRITE_REG + RX_ADDR_PD, &£ADDRESS_PO, sizeof (ADDRESI_PO)}; // Use the same address on the RX device as the TX devi
nRF_SPI_Urite_Duf (WRITE_REG -+ RX_ADDR_P1, GADDRESS_P1, sizeof (ADDRESS_P1)):

RX_ADDR_PZ, Ox03}:
RX_ADDR_P3, Ox04):
RX_ADDR_P4, Ox0S):
RX_ADDR_PS, Ox06)3

nRF_SPI_RV_Reg (VRITE_REG
nRF_SPI_RU_Rag (VRITE_REG
nRF_SPI_RU_Reg (VRITE_REG
nRF_SPI_RU_Reg (VRITE_REG

+t+t 4

RRF_SPI_RU_Reg (VRITE_REG + RX_PW_PO, RX_PLOAD_VIDTH); // Select sawe RX payload widch as TX Payload widch
nRF_SPI_RU_Reg (VRITI_REG + RX_PW_P1, RX_PLOAD_VIDTH);
nRF_SPI_RU_Reg (VRITE_REG + RX_PW_PZ, RX_PLOAD_VIDTH);
NRF_SPI_RW_Reg (VRITE_REG + RX_PUW_P3, RX_PLOAD_VIDTH))
nRF_SPI_RU_Reg (VRITE_REG + RX_PU_P4, RX_PLOAD_WVIDTH):
nRF_SPI_RY_Reg (WRITE_REG + RX_PW_P5, RX_PLOAD_WIDTH):

CE_Pin_kctive (CE_HIGH) ;

)
voicd Rx_Moce_Runtime ()
4

//CE_Pin_Active (CE_LOW) 3 // Set CE pin lov to enable stanby mode

§ \ //Delay_ms (1) // 200ms
. //LO1_Flush_TX():
//LO1_Flush_RX():
it ! //LD1_Clear_IRQ(MASK_IRQ_FLAGS) : // Clear interrupts
i | //nRY_SPI_RU_Reg(WRITE_REG + IN_AA, Ox32); // Enmble Auto.AckiPipes 0-5
o] | //nRF_SPI_RV_Reg(WRITE_REG + EN_RXADDR, Ox3£)J // Eneble Pipes D-5
! .\ //nRY_SPI_RV_Reg(WRITE_REG + RF_CH, 40): // Select RF channal 40
1 . //nRF_SPI_RU_Reg(WRITE_REG + SETUP_AW, Ox03): // Select iddres
//nRY_SPI_RU_Reg(WRITE_REG + RF_SETUP, 0xOZ) /7 TX_PURiOdBm, Datarace:2lbps, LNAiHCURR
| //nRF_SPI_RU_Reg(WRITE_REG + CONFIG, Ox0%): // Sev PUR_UP bit, enable CRC(Z bytes) & Prim:RX. RX _DR enab

| //nRY_SPI_urice_Buf (VRITE_REG + RX_ADDR_PO, cADDRESS_PO, sizeof (ADDRESS_PO)); // Use the same address on the RX device as cthe TX de
i //nRF_SPI_Urite_Buf (VRITE_REG + RX_ADDR_P1, SADDRESS_P1, sizeoT (ADDRESS_P1)):

1 //nRF_SPI_RU_Reg(WRITE_REG
: /#nRF_SPI_RU_Reg (WRITE_REG
//nRF_SPI_RV_Reg (VRITE_REG
//nRY_SPI_RU_Reg(WRITE_REG

RX_ADDR_P2, Ox03}:
RX_ADDR_P3, 0x04);
RX_ADDR_P4, Ox0S)J
RX_ADDR_P5, O0x06):

o+

/#/nRF_SPI_RU_Reg(WRITE_REG + RX_PW_PO, RX_PLOAD_WIDTH): // Select same RX payload width as TX Payload width
//nRF_SPI_RY_Reg (VRITE_REG + RX_PU_P1, RX_PLOAD_VIDTH):
//nRF_SPI_RU_Reg(VRITE_REG + RX_PW_P2, RX_PLOAD_VIDTH):
//nRF_SPI_RU_Reg (WRITE_REG + RX_PUW_P3, RX_PLOAD_WIDTH);
//nRF_SPI_RV_Reg (WRITE_REG + RX_PU_P4, HX_PLOAD_WIDTH);
//nRF_SPI_RV_Reg (VRITE_REG + RX_PU_PS, RX_PLOAD_VIDTH)}

CE_Pin_Active (CE_HIGH) ;
1 Delay_ms (30) r

da
4
//PO0 = ~POO;

uiRX_info = LO1_Read_RX_Pload (RX_pload) ; // Read current pavload

// cemp = LO1_Get_FIFO() & Ox02; temp  >> 1
)
while(!(LO1_Get_FIFO(] & RX_EMPTY)): // ..until FIFO empty
//unile( vemp == O

temp = LO1_Gee FIFO() & OxO1: /7 wemp  >> 1y
//P14 = ctemp:

//uiR¥_info = LO1_Read_RX_Pload (RX_pload);
LO1_Clear_IRQ(MASK_RX_DR_FLAG) ;

JELES
ey /®if (R%_pload([D] == Dx31)}{ POO = ~POO; RX_plomd(0] = OJ )
JEETS iX (RX_pload(1] == Ox32)( POl = ~POl; RX_plomd[1i] = 0; )
145 1f (RX_pload[2] POz = ~POZ; RX_pload[2] = 0} )
346 1f (RX_pload(3] PO3 = ~PD3; RX_pload[3] = 0 }
347 if (RX_pload(4) FO4 = ~PO4; RX_pload(4) = 03 )%/
248 CE_Pin_Active (CE_LOW) ;
24800
{380  void Tx_Real_ Node ()
EIELESEL
fanp Send_Packec ()
358 P13 = ~P13:
ashi Delay_ms (1) 2
SHp. LO1_Clear_IRQ(MASK_TX_DS_FLAG) ;
388 )
4£9  /wvoid Decodas_sutpuc ()

inc DO

unsigned char Date_All;

DO = (37 (((Address Route>>4) &% 9))+1);

1f ( Send_Decode > Data_All )

« .
Send_Decode = 03

]

suitch ( Send_Decode )

int DI

DI = (3" (((Addre Rouce>>4) & 9))+1):

switch ( (RX_pload[DI] € Oxz0) >> 4 )

case 01
/*SOBUF = RX_pload[2]:
while (TIO)

<

TIO = 02
Bt
break:
case 1:
break;




void Check_Device ()
«
. ine €D

s Plomd;

€D = ((Addresa_Routa>>4) % 9):
1£(CD == O)
«

Rx_Real_Hode ()

for (set=3;aeT<=31;aec++)
TX_pload(set] = RX_pload[

SN

for (pload=0; pload<=30:pload++)
[}

if((pload & 3) == 0O)
TX_pload(pload) = TX pload(pload] & Ox£0:

)
TX_ploed[0] = Address_Route

»
else if(CD == 1}
r

Rx_Real_Mode () ;

Tor (sac=0;seT<=21 08T ++)
TX_pload[sec] = RX_pload[set]

for (sec=6;set<=31;met++)
TX_pload[sec] = RX_pload(set):

fox (pload=0, pload<=30; pload++)
[

if((pload % 3) == 0)

TX_pload(pload]= TX_pload(pload] & Oxz0;
y
TX_ploed[3] = Addcess_Route;

1if(CD

2
Rx_Real_MHode () 7

for (sec=0:sec<Siser++]
TX_plomd[set] = RX_pload(.

17

for (pet=9; set<=31;nat++)
TX_plomd(sec] = RX_pload(set]:

for (pload=0jpload<=30; pload++)
<

i i1f((pload & 3} == O)
i T¥_pload(pload] = TX_pload{pload] & DxZ0;
¥

TX_pload[6] = Addreas Route;

)
else 41£(CD == 3)

Rx_Real_Moda () ;

for (per=0)scL<=07aet++)
TX_plomd[set] = RX_pload

for (set=12;sec<=31smet++)
TX_plomd[sat] = RX_pload(

for (plomd=0; pload<=30; pload++)
¢

N3
w
2

if{({pload % 3) == 0)
i TX_pload[pload] = TX_pload[ploacd] & Oxz0;

¥
TX_pload(9] = Address_Route;

)
else 12(CD
t

4)
i Rx_Remi_Mode ()

for (met=0;sec<=iliset++)
TX_pload[sec] = RX_plomd[

for (set=i5:sat<=31;sat++)
TX_pload[sec] = RX_pload(

Zor (pload=0;pload<=30;ploadi+)

if((pload % 3) o)
TX_pload(pload] = TX_plead[pload] & Ox£0;

"rx_vloanhz] = Address_Route;
]ulas 1£(CD == 5)
{ Rx_Real_ Mode ()
for (set=0;aar<=147sat++)
TX_plomd{sec] = RX_pload(sec];

for (sec=18;sec<=3 1) sat++)
TX_pload[set] = RX_pload(set];

for (pload=0; pload<=30;p load++)

if((pload & 3) == 0)
TX_pload(pload] = TX_pload[pload] & Oxf0:

)
TX_plomd(15) = Address_Route:

)

elme if (CD == 6)

1

Rx_Real Hode () s

i TOr (Set=0:=mat<=17:sat++)
TX_pload(sec] = RX_ploadset):

for (sec=21szec<=dioet++)
TX_pload(set] = RX_pload[set]:

for (pload=0:pload<=30:pload++)

12 ((pload & 3) == 0O)
TX_pload[pload] = TX _pload(pload) & Oxf0;

r
TX_pload(18] = Address_Route)

lse i£(CD == 7)

Rx_Real_Mode () ;

for (sec=0;mec<=20;sett+)
TX_pload(sec] = Rx_p.lnnd:-e::a

for (smE=24;mec<=31;sat++)
TX_pload(sec] = RX_pload(set):

for (pload=0; pload<=30;pload++)
(

if((pload % 3} == 0)
TX_plomd[pload] = TX pload[pload] & Ox£0:

)
TX_pload[21] = Addres

_Route;
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elae if{CD == B)

_Mode ()

E<=23; metd)
TX_pload[set] = RX_plosd[set];

Tor (seT=27;3eT<=01:mat++)
TX_pload(set) = RX_pload(set]:

for (pload=0; pload<=30; pload++)
¢
if((pload & 3) == 0)
TX_pload(pload)= TX_plosd{pload] & Ox20;
]
TX_pload(24] = Address_Route:
1
Rx_Real Mode():
CE_Pin_\ctive (CE_LOW) 2

void Read_Data ()

int set)

/*inc 8D

8D = ((Address_Route>>d) ¥ 9)2

128D == 0)

[

1£((({Address_Route & Dx20) == (RX_plomd(0) ¢ Ox£0)) && ({{({Address_Route & OxOf}+2} == (RX_plead(6] & Ox0f)) || (([Addresas_Rouce ¢ Ox0f)+15) == (RX_pload[30] ¢ Ox0f)))
e

becode_input () :

/74 (RX_pload[2] == Ox01)

( Delay_ma(100); POO = ~FOQJ Check = 11 )
47900 = ~pOO;

Chack = 11

)
12 (RX_pload(§] == Ox00)
«
12(((Addresa_Route ¢ Ox20) == (RX_pload(0] & Ox¥0)) €& (({(Addcess_Route ¢ Ox0f)+1) == (RX_pload[3] & OxO0f)) || ([(Address_Route & Ox0f)+15) == (RX_pload(30] & C
£/PO2 = ~POZ:
Decode_input {} 1
Check = 11
)
]
else 1£(3D == 1)

a74t 1£(((Address_Route & Oxf0) == (RX_pload(3] & OXL0)) £& (({(Address_Rouce ¢ CXDr)-1) == (RX_pload(0] & Ox0f)))
575 /#32(((Aadress_Route>>d) == (RX_pload(3)>>4]) &6 (|(Address_RoutesOx0f)-1) && (RX_pload(0) &0x02})]

515 ]

O ! Dbecoda_tnpuc():

FE /948 (RX_pload(5] == Ox01)

=y i { Delay ms(100); POO = ~FOO; Check = 1; )

§4-0) Chack = 1;

&1 |55

by )

Tsea elae 1£(3D == 2)

5eq (

"us AZ({(Address_Route & OKIO) &6 (RX_pload(6] & OKLO)) ©& ({(Addresa_Route ¢ OX0f)-1) == (RX_pload[d] & OxOL)))
seg ¥

7 . Decode_inpuc():

/%1% (RX_plomd[8] == Ox01)
{ Delay_ws(100); POD = ~POO; Check = 1; )
4 (TX_pload[7] == Ox00) POD = ~FOO;
if (TX_pload(8] == 0x01) PO1 = ~PO1;
Check = 13

'

1
eloe L£(SD == 3)
t

Route & Ox0£)-2) == (R%_pload(3) & OxOf

if(((Address_Route & OXQ) && (R¥_pload(9] ¢ Ox£0)) €& ((((Address_Route & OxOf)+2) == (RX_pload[15] & Dx0£]) || ({(Addre:
B!

o f Lf(RX_pload(11] == Ox01)
i ( Delay_ms (100); POO = ~POO; Check = 1; )

. 4
AT (RX_pload[18] 0x00)
t

if({(Address Route ¢ ONf0) && (RX_pload(9)] & Oxf0}) €& ((((Adde _Route ¢ OxOL)+1) == (RX_pload[12] & Ox02)) || (({Address_Route & Ox0£}-2) == (RX_pload(3] & Ox
P02 = -PO27

il

i
alza L£(3D == d4)
{

_Route ¢ Oxf0) €& (RX_pload[12) & Ox£0)) £¢ (((Address Route € OxOf)-1) == (RX_pload[$] ¢ 0x0f)))

Af(((Addr
£

12 (RX_plomd(14] == OxO1)

( Delay_ma(100); POD = ~POD; Check = 11 }

'
[
)
alse L£(3D == 5)
i
12 (((kddress_Rouce & Ox£0) & (R¥_plomd[15] & Oxf£0)) && (((Addvess_Route & OxOf)-1) == [RX_pload(1Z] & Ox0f)})
AL (RX_pload[17] == Ox01)

{ Dalay_mas(100): POO = =POD; Check = 17 }
I

)
else (3D == &)
‘

& OxC

if(((Address_Route & Ox£0) & (RX_pload(18] & Ox£0)) && (({(Address_Rouca & DxO£)+2) == (RX_pload(24] & 0x0£)) || (((Addcess_Route & OxO£)-3) == (RX_pload(6]
.

if (RX_pload(20] == Ox01)
{ Delay_ms(100); P00 = ~POD; Check = 11 )

0
AT(RX_pload[24] == Ox00)
8 |

if(((Address_Route ¢ OxI0) && (RX_pload[9] & Ox£0)) €& ((((Address_Route € OxOC)+1) == (RX pload[21] & Ox0f)) || (((Address Route & Ox0I}-3) == (RX_plead[2] ¢ Ox
PO2 = ~PO2;

)
else 12 (SD == 7) .

¢
1 1f{((Address_Route & Ox20) & (RX_pload{21) ¢ Ox£0)) &¢ (((Addrass_Route & Ox02)-1) (RX_pload[1B] & Ox0%)))
i
1f(RX_ploed(23) == Ox01)
{ Dalmy_ma(100); POO = ~POD; Check = 1; )
)
)
else 1£(SD == 8)
t

_Route & Ox£0) &6 (RX_pload(24] ¢ Ox£0)) &t (((Addrass _Route & Ox0%)-1) (RX_pload[21] & 0x0%)))

14 ( (Addr
it

‘ 1 if (RX_pload([26) == Ox01)
{ Delay_ms{100); POO = ~POD; Check =
)

ek

//POZ = -PO2:

1f(( (Address_RoutesOx£0) &4 (RX_pload([30] $0x£0) ) 64 ( ( (Addrems_Route§0x£0) ~15) == (R¥X_pload (0] cOX0L]})
t

for (sec=0jaet<=dl;sat++)
1

% = RY_plosd[set];




interrupt 9§ using 1

RF = O:
PO7 = ~PO7:
Rx_flag = 1;
RF = 1:

void main()

PODIR = Ox10:
P1DIR = Ox00:
SOCON = OxS0: //Hode 1 8-bic UART.
SO0BUF = 0Ox00:
SORELH = Ox03;
SORELL = OxF3;
ADCON = Ox80;

PCON = PCON| OxB80;:
nRF_CE = 0;
' nRF_CS = 1;

RFCKEN = 1;
Delay_ms (500) :

CE_Pin_Active (CE_LOW) : // Sec CE
Delay_ma (200) &
LOi_Fluah_TX():

LO1_Flush RX ()

/*for (p=03p<32;p++)
H i : €

| : SOBUF = 'A';
i : Delay_ma (1)
while (TIO):
TIO = 0 :

i 1 | g
//prince ("Heeello™) ;
Delay_ma (S00) 3

Rix_Mode () :
RF = 1;
ESO = Os

RIO = O3

TIO = 1z

EA = 13

while (1)
1L (RIO == 1)
€

P12 = ~P12;

keap = (unsignecd inc)SODUF;
| Datanet = keep:

i RIO = O:

i LOOP = 1;

/7 princf ({"%ec\r\n", keep) :

¥
1f (LOOP == 1)

i H POS = ~PO6;

i { //Degode_output () #
TX_pload([0] = Ox00;
TX_pload[1] = Ox00:
TX_pload[2] = Datanet:
TX_pload[3] = 0Ox10;
for (p=4:p<32:p++)

¢

TX_pload(p] = O0x00;:
3

TX_pload[30] = OxIL;

H Tx_Hode () ;
Tx_Real_Mode () 7
POL = ~PO1;

i //PO6 = ~POG;
/*  for (p=0;p<32;:p++)

; 4

: : princf("sc”, TX_pload[p]l):
y/

LOOP = 0O;

Delay_ms (100) :

if (Rx_flag == 1)
<

i POZ = ~PO2:
Check_Device () s
Read_Datea () ;
//CE_Pin_Active (CE_HIGH) ;
Rx_flag = O

// Lo (p=0;p<32;:p++)

e

princf ("kc"”,RX_pload[2]);
28]

: ¥
Rx_Mode () 7

i Delay_ms (10)

Ppin low to enable sctanby mode
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P Ane ude<Eegna el , Hx
Hinoludadeedio, Hx

. Hinolude "nrz lab.h"
_#inolude "nRF_defines.h"

. #define nRF_CE  RFCE
#idefine nRF_c8 RICEN
Hdefine BAPLBUF HPIRDAT

Hdazine Address Route Ox10

MHMLGRMA ARG DABAnEE, Pl
‘unsigned whar cemps

void Dalay_luw (volatile unsigned int n)(
unsigned ehar
while (n--)
I ew (440 1<) 444) 5
>
. void Delay_100us (va
| unsignad ohar 1)
a 1 while (n==)
| EOE (1402 1535 144) 3

eile unsigned dine n){

voicd Dalay_ws (ine 1)
1

ine 3z
foe(r 1»02 i--)
for (J=0s I€1007 d++) 2

void Iat() Anterrupt O using 2

1X (P2 Ss 1 L& WU We DAGI)
‘

8U = ONEls
bo = 12
onscime = 17

=}
. i€ (P3Z =~ 0 &£ ®
i €

-= Ox&1)

BU = Ox6Zs
bo = 12
wnetimwe = 1

i
itah (action)

came CE,_LOW: // sotion == 0,
| oar_ck¥ - o0
bramk:

case CE_H1GHI // aotion == 1,
nRE_GE = 3
oxanic

casa CE _PULSL: 4/ action == I,
LA THRR L1

BRF_CX = 1) /4 finu €K pim hag

Delay_ius (100}

nRY_CE = 0,

Z/THRAON _Bic = 13 /4 Btann Plver
nEmaks

]

unsigned ohar LOL_GClear TR@{unsigned ohar irdg ried)

£ recurn nRY_SPI_RU_Reag (WRITE _REG 4 ¥TATUS, irq Tlag)
i,

un@igned char nRY_SPI_RV (unsigned cher bytei)
«

| un@igned ohar stacus)
. //Delay_lus(10):

. 8BPIDUF = byoel)

Palay_ius (1) s // Dalay 3008 ok
scacus = SHEPLBUF;

return (scacvus) ;

“:unnxun-ﬂ char NRF_SPI_RU_Reg(unsigned oha¥ reg, unsig
«
unsigned char stacus;

nRF_C8 = 0) o
Sratus = nRF_API_RV(rey) e
nRF_SPI_RU (valum) ) ’e
nRF_cm = 13 e
FaTurn (sracus) 4

)
unMigned chee HRF_SPI_Urite Buf (Uneigned char cwg, uan
<

unsigned cher status, byte_cctx;

nRF_c5 = 0 4
membus = nRF_SPI_RU(rag) s e
Lo (Dybe_sees0) BPou_obr<uytas) BYoR_obr++) 24
¢

HRF_SPI_RU (*pBufs+) s
H

nRF_C8 « 13 /o

EHLUEh (SEntus) J L4

unmigned eher LO1_RD_RX_PU_n(unsiunsd char pips)

revurn nHF_BRI_R

ad (RX_PU_PO + pipe)s

3

void LOI_Weitw_TX_Plosd(unsiyned char *pBuf, unsigned
1

WRY_SPI_Welce Buf (WR_TX_PLOAD, pBuf, plWidoh)s

unsignad whar Seod_Packet ()
<

LO1_Wrive TX_Pload(&TX _plomd, TX_FLOAD_WIDTH) s
ok _Fin_Active (CE_PULSE) s

//umTry_Con = OF

return 17

unsigned chae LOOP, inputdacs, Check, Resdev_Loop ,Test ,Checksum _Tx < 0,00, 008l

. unsigned 1nt RX_flag ,Usct_Clag , Decode_in, Decode_out = OXO000, Send Decods = 0,84

)
void CE_Pin Active (unsigned char mstion) /4 € pin high, low or pulwe..

CE low

CE high

CE pulse (107s3)

ah

W, € pulse vimen

il

ned ehag valu

CHN low, init SPI c¥ansaccion
sslect cagiscar

LeBand wEite valus O L1E..

GEN high sgsiln

revurn nRFIALOL scatus byue

migred chee fpBuf, unwignsd ohar hycws)

Bwr CHN low, init BPI eranastion
Select Fegister Lo WEltw BO and Tesd stecus bycw

Ghan weltm All Ryts dn BULLer (*phus)

Bwe CUN high smgeain

EBUUEN NRFI4LOL scatus hyts

whar plWideh)

4/ Bend ons data pauket, cowtwellad by Ducconl (SW1L)

/¢ Woice new TX payload
// Enmble CE pulse, 1273
// Ranes Try_Cty Befors nRex LEERBSMLEE, .
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oid LO1_Flush_RX(void)
nRF_SPI_RW_Reg (FLUSH_RX,0):

oid LO1_Flush_TX(void)

| nRF_SPI_RU_Reg (FLUSH_TX,0):

)

i

‘.?giiun- igned char LO1_Get_FIFO{void)
it

recurn nRF_SPI_Read (FIFO_STATUS) ;
naigned char nRF_SPI_Raad_Buf (unsigned char reg,
unsigned char status, byce_ctr;

nRF_CS = O
status = nRF_3PI_RV(reg):

Zor (byte_ctr=0sbyte_ctr<oytes:Dyte_ctr++)
¢

pBuf (byte_cte] = nRF_SPI_RW(O) )

nRF_CS = 1;

recurn(stacus):

unsigned char reg_val:

nRF_C3 =~ O
nRF_SPI_RU(rag):

reg_val = nRF_SPI_RW(O):
nRF_C3 = 1)

recurn(reg_val)s
y
unsigned char LO1_Get_Status(void)

return nRF_SPI_Read(STATUS) ;

L4

unsigned char LOi_Gat_Current_Pipenum(void)
«

ecurn

tus () &€ RX_P_NO) >> 1)

{(LO1_Ge

¥
unsigned int LO1_Read RX_Pload(unsigned char
[

unsigned char plWidch, pipe;

nRF_SPI_Read pBUL, pl¥iden)s

uzf (RD_RX_PLOAD,

return ((pipe
)

<< 8) + plvidch)i

¢
unsigned char status;

nRF_CS = O;

SSP1BUF = regs
//while (SSPLSTAT.BF == 0)
Delay_1ius (10) 3
status = SSPIBUF; // free ctha ragiscar
S3P1BUF = value;
//uhile (SSPLSTAT.BF == 0)

Dalay_ius (10) :
reg = SSP1BUF: // free the register
nRF_CS = 13

return (s
| B

vaid Tx_Made ()
«

Tus) »

CE_Pin_Active (CE_LOW) :
Delay_ms (200)

LO1_Flush_TX():

LO1_Flush_RX{);
//L01_Clear_IRQ(MASK_IRQ_FLAGS) :
nRF_SPI_RV_Reg (VRITE_REG + STATUS,
//ucIRQ_Source = CLEAR:
//ucLastSctar = ucLinkScat = LINK_ESTABLISH:

nRF_SPI_RV_Rag (VRITE_REG + EN_AK, Ox3f);
nRF_SPI_RV_Rag (VRITE_REG + EN_RXADDR, Ox3I):
nRF_SPI_RV_Reg (VRITE_REG + SETUP_RETR, OxZa)
; nRF_SPI_RV_Reg (VRITE_REG + RF_CH, 40);
nRF_SPI_RU_Reg (VRITE_REG + SETUP_AW, 0x03);
nRF_SPI_RV_Reg (VRITE_REG + RF_SETUP, Ox08):
nRF_SPI_RV_Reg (VRITE_REG + CONFIG, OxOe))

nRF_SPI_Wrice_Buf (WRITE_REG + TX_ADDR,
WRF_SPI_Write_Buf (VRITE_REG + RX_ADDR_FO,
CE_Pin_hictive (CE_HIGH) !

)

/*void Tx_Node_runcime ()

‘
i CE_Pin_Aietive (CE_LOW) :
//Delay_wa(200);

LOi_Flush_TX():

LO1_Flush_RX():
LO1_Clear_IRQ{MASK_IRQ_FLAGS):
//nRF_SPI_RU_Req (WRITE_REG + STATUS,
//ucIRQ_Source = CLEAR;
//uclascStat = ucLinkScac = LINK_ESTABLISH:
//nRF_SPI_RV_Reg (VRITE_REG
//nRF_SPI_RW_Regy (VRITE_REG
//nRF_SPI_RU_Reg(WRITE_REG
//nRY_SPI_RU_Reg(VRITE_REG

EN_AL, Ox3f):
EN_RXADDR,
SETUP_RETR,
RF_CH, 40):

ox08)
Ox0e) &

//nRY_SPI_RV_Req(WRITE_REG +
//nRF_SPI_RU_Req(WRITE_REG +

RF_SETUP,
CONFIG,

//nRF_SPI_Write Buf (WRITE_REG + TX_ADDR,
//nRY_SPI_Wrice_Buf (WRITE_REG + RX_ADDR_PO,
CE_Pin_Active (CE_HIGH) 7

Delay_ms (50)

4 //CE_Pin_Active (CE_LOW) ;

{ B A
void Rx_Hode ()
¢

CE_Pin_Active (CE_LOWV) ;
Delay_ms (1)
LOi_Flush_TX():
LO1_Flush_RX() s

LO1_Clear_IRQ(MASK_IRQ_FLAGS):

unsigned char

/"
/"

’

e
i
i
o

"pBuz)

pluidch = LO1_RD_RX_PU_n{pipe = LO1_Get_Current_Pipenum()):

/7

7

’’

)

£ADDRESS_FO,
SADDRESS_PO,

ox3L) 5
oxza) s

i

&ADDRESS_PO,

*pBuf, unsigned char bytes)

Set CSN low, init SPI tranastion
Select regiscer to vrite to and resd stacus byte

Perform SPI_RW to read byte from nRFZALO1

Set CSN high again

return nRFZ4LO1 status byte

€8N low, inicialize SPI communicetion. ..
Salect ragiscer to read from..

..then read ragistervalue

€SN high, terminate SPI communication

return register value

// Read ourrent pipe's payload widch
// Then get RX data

// raturn pipeN & pipeW.plWideh

/*unsigned shar nRF_SPI_RV_Reg_IRQ{unsigned char reg, unaigned chac valus)

€SN low, init SPI cranaaction

CSN high aga

recurn nRF24LO1 statua byte

HASK_IRQ_FLAGS)

// Setv CE pin low to enable stanby mode
// Clear interrupta
/¢ LINK_ESTABLISH = Dx02
// Enable Auto.Ack:Pipea O-5
// Eneble Pipas 0-5
// 50073 + 8675, 10 recrans,..
// Selecc RF channel 40

// Smlect Addc
// TX_PWRiOdBm, DatarateiZiiops, LNA:HCURR
/¢ Sat PVR_UP bit, snable CRC(Z bytes) & PrimiTX.

sizeof (ADDRESS_PO) ) ;
a1

/7 Ser CE pin low to ensble scanby wode

// Clear interrupts

MASK_IRQ_FLAGS) i

// LINK_ESTABLISH = Ox02

// Enalale huto.AckiPipes 0-5
// Enable Pipes 0-5
// 50073 + B&?a, 10 recrans...
// Selecc RF channel 40
Datarate:ZMops, LNAIHCURR
enable CRC(Z bytea) & PrimiTX.

/¢ TX_PURiOdBm,
// 3et PUR_UP bit,

sizeof (ADDRESS_PO)) 7

BAX_RT & TX_DS enabled..

// Writes TX_Addeess to nRF24LO1
of (ADDRESS_PO0))J // RX_Addr0 same as TX_Adr for Auto.Ack

MAX_RT & TX_DS enabled..

/7 Urites TX_Address to nRF24L01

GADDRESS_PO, sizeof(ADDRESS_PO)); // RX_AdArO same as TX_Ade for Aute.ick

//max 1 ms

/¢ Ser CE pin lov to
// 200ms

enable stanby mode

/7 Clear interrupta
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| NRY_SPI_RV_Reg (VRITE_REG + EN_AA, Ox3f)7 // Enable Auto.lick:iPipes 0-5
! nRF_SPI_RV_Reg (VRITE_REG + EN_RXADDR, Ox3%);: // Enable Pipes O-§
nRF_SPI_RU_Reg (WRITE_REG + RF_CH, 40): // Select RF channel 40
TRF_SPI_RM_Reg (VRITE_REG + SETUP_AW, Ox03): // Select Addres
nRF_SPI_RV_Reg (VRITEL_REG + RF_SETUP, OxOZT): // TX_PUR:0dDm, Dacarate:Zlbps, LNA:HCURR
nRY_SPI_RM_Reg (WRITEI_REG + CONFIG, OxOf); // Hec PUR_UP bit, enable CRC(2 bytes) & Prim:RX. RX_DR enabled..

nRF_SPI_Vrite_Buf (VRITE_REG + RX_ADDR_PFO, £ADDRESS_FO, sizeof (ADDRESS_FO)): // Use che sane address on the RX device as ctht
nRF_SPI_VWrite_Buf (VRITE_REG + RX_ADDR_P1, &ADDRESS_P1, sizeof (ADDRESS_P1)):

nRF_SPI_RU_Reg (VRITE_REG -+ RX_ADDR_PZ, Ox03):
nRF_SPI_RU_Reg (VRITE_REG + RX_ADDR_P3, Ox04):
nRF_SPI_RV_Reg (VRITI_REG + RX_ADDR_P4, Ox05):
nRF_SPI_RV_Req (VRITE_REG + RX_ADDR_PS, 0x06);

WRF_SPI_RU_Reg (VRITE_REG + RX_PU_PO, RX_PLOAD_WIDTH): // Select same RX payload widch as TX Payload widch
NRF_SPI_RU_Req (VRITE_REG + RX_PW_P1, RX_PLOAD_WIDTH) ;
nRF_SPI_RW_Reg (VRITE_REG + RX_PV_P2, RX_PLOAD_VIDTH) ;

+
+
+

nRF_SPI_RV_Reg (VRITZ_REG + RX_PV_PJ, RX_PLOAD_VIDTH) :
-+
+

nRF_SPI_RW_Req (VRITE_REG -+ RX_PV_P4, RX_PLOAD_VIDTH)
nRF_SPI_RU_Req (VRITI_REG + RX_PV_P5, RX_PLOAD_VIDTH):

CE_Pin_Active (CE_HIGH) ;

oid Rx_Mode_Runtime ()

! //CE_Pin_hictive (CE_LOW); // Set CE pin low to enable stanby mode
//Delay_ma(1); // 200ma

| //LO1_Flush_TX();:

! //LOLi_Flush_RX{);

| //L01_Clear_IRQ(MASK_IRQ_FLAGS): /4 Clear interrupts

| //nRF_SPI_RV_Reg (VRITE_REG + IN_AA, Ox3%): // Enable Auto.ick:Pipea O0-5

i //nRY_SPI_R¥_Reg (WRITE_REG + EN_RXADDR, Ox3%)3 // Enable Pipes 0-5

| //nRF_SPI_RV_Red (VRITE_REG + RF_CH, 40); // Select RF channel 40

| //nRY_SPI_RV_Reg (WVRITE_REG + SETUP_AW, Ox03); // Heleact Addr

» //nRF_SPI_RU_Reg (WRITE_REG + RF_SETUP, OxOT): // TX_PUR:0dEm, Datarate:2Mbps, LNAk:iHCURR

| //nRF_SPI_RV_Reg (VRITE_REG + CONFIG, OxOf): /4 Bet PUR_UP bit, enable CRC (2 bytes) & PrimiRX., RX_DR enabled.

//nR¥_SPI_Write_Buf (VRITE_REG + RX_ADDR_PO, £ADDRESS_PO, sizeof (ADDRESS PO)) // Use the same address on the RX device as 1
| //nRF_SPI_WEite_Duf (VRITE_REG + RX_ADDR_P1, £ADDRESS_P1, sizeof (ADDRESS_P1)):

//nRF_SPI_RU_Reg (VRITE_REG + RX_ADDR_FZ, 0x03)3
//nR¥_SPI_RW_Reg (WRITE_REG + RX_ADDR_PF3, Ox04);
//nRF_SPI_RV_Reg (WRITE_REG + RX_ADDR_P4, Dx0S5);
//nRY_SPI_RV_Reg (WRITE_REG + RX_ADDR_PS, Ox06):

RX_PUW_PO, RX_PLOAD_WIDTH); // Select same RX payload widch as TX Payload wideh
RX_PW_P1, RX_PLOAD_WIDTH)
RX_PW_P2, RX_PLOAD_VIDTH):
RX_PW_P3, RX_PLOAD_VIDTH):
RX_PW_P4, RX_PLOAD_WIDTH):
RX_PW_PS, RX_PLOAD_WIDTH)

//nRY_SPI_RV_Rag (VRITE_REG
//nRF_SPI_RU_Reg (VRITE_REG
//NR¥_SPI_RV_Rey (VRITE_REIG
//nR¥Y_SPI_RV_Reg (WRITE_REG
//nRY_SPI_RV_Reg (WRITE_REG
/#nRF_SPI_RV_Reg (MRITE_REG

ot FeE
1
1

€E_Pin_Active (CE_HIGH) ;
Delay_ms (30):

324  void Rx_Real_HNode ()

AABL

LFY B Rx_Mode_Runtime () &

aanie 4 i do

EPTY K

£E) i //PO0 = ~POO;

asa ,  wiRX_info = LO1_Read_RX_Pload (R¥_pload) s // Read current peyload
%31 ! // temp = LO1_Get FIFO() & Ox02; cemp >> 1

332 4

333 , 1 B

SR % ! while(!({LO1_Get_FIFO() & RX_EHPTY))} 4/ ..until FIFO empty
335 ! | //vnhile{ temp == 0 ):

336, H | temp = LOi_Get_FIFO() & OxDi; /7 temwp >3 1;

] : 1

ase L | f/P14 = vemp:

3ag 0 :

340 3 ! //wiR¥%_info = LO1_Read_RX_Pload (RX_pload);

aay - i { LO1_Clear_IRQ(HASK_RX_DR_FLAG):

adal i

L LA i | /%if (R¥_pload(0] == Ox31)( POO = ~POD: RX_pload(0] = 0; )

da4 ! { 12 (RX_pload(i] == 0x32)( PD1 = ~PO1; RX_pload[1] = 0; )

ELE S ' 1z (RX_pload(2] PO2 = ~PO2; RX_pload(2] = 0; )
246 ¢ iz (RX_pload(3) PO3 = ~PO3: RX_pload[3] = O; )
947 H | if (RX_pload(4] == 0x35)( PO4 = ~P0D4:; RX_pload(4] = O: )%/
S4B 4 { CE_Pin_Active (CE_LOW) ;

747 )

350 voild Tx_Real_HNode ()

481«

Send_Packet () J
P13 = ~P13;

Delay_ms (1)
LO1_Clear_IRQ(MASK_TX_DS_TLAG) :

)

' /*void Decode_outpuct ()

1 for
int DO:
unsigned char Date_All;
DO = (3*(((Address_Route>>4) % 5))+1);
if ( Send_Deacode > Data_All )
(

y Send_Decode = 07
)
suitch ( Send_Decode )
4
case O:
break:
]
Send_Dacode++;
e
' void Decade_input ()

int DI}
DI = (3%(((Address_Route>>4) % 8))+1);

switch ( (RX_pload[DI] & Oxf0) >> 4 )
4

case O:
i /*SOBUF = RX_pload[2]
i' while (TIO)

¢
: 1 TIO = O:

yes
: nreak;
! case 1:




WL vosd Ghaek, bevioe ()
'|
ANE GEL MME, pAamar
GO = ((Addrens_ Routmssa) 4 9) 4
az(En -~ o)
Ras_ Roal, Hode () 2

How (mme=3) saEc=d L) senrr)
TX_pload{eat] W RX_ploadfssat)

2or (plomd=0) pland<=30:plondii)
¢

| AE((pload & 3) == Q)
H TH_plomd[plomd] « TR_wlasd(niead] & OXE0:

'
T, _plead[0] = Address Foutes
1
miaw AH(GH w4

Hs_jaal HMode () 2

Hou (BaTwllBatewit st k)
TX_pload{mme] = RX_ploadfmme] s

Fax (Maee s anEerd L) mat )
TR plond(eset] * RX_plosd(sev]s

Tar (pload=0)pload<=in)piondss)
'

A (pAoad 8 3) W 0)
TE_ ploadipload] = TX ploadlplosd] & Oxeos

)
TX_ pload[¥] = Addxess _Foutas

imm 4g(ED == 3}
'
R _Raal Hoda ()2

Fow (ARe=0) non<s; nenr)
WK _phimed [mens] = WX pLlomalaan] 4

for (sev~D)mavand i) Busir)
TH,_plomdisas] =~ B _plomdlows) s

£08 (PLORASD I PLORALS IS f Lo IR)
<

LE((plomd % 3) ==
TX_pload[plasa) = TX_pload[plasd] & OAE0;

»
TR_PAGRALE] = Adrmamm_Ross sy

12 (ED == 3)

F_Buwl Made () s

T (00RO TS L Tk
TH_piand(aen] = RF_jbamd [

#or (nav=13) “m3 1) mae e
TR, pioadiamt] = RX_piload{mmc]

RO (P land=01 plond4=I07 p Lond++)
¢

LE((pland % 3) ==
TX_plosd(pload]w TX _pload(pioad) & Oxfos

I
e e IR Adaleee, Rulshad
¥
®inw LB (D mw 4)
€
HE_Meml_ HOd® () 5

LOF (MAB*0) BaG<=112 BaEF)
TH_ploadisws) = WH_plosdlises]

TOE (SMTW 10 BHE D L BEL 4]
TH_ploadlmne) = RE_ploadlsac] 4

Hor (ploadn0)plomd < i0; pland )
«

| AR (phond & 3) sw
| TH_p Lowd [plond) = -rx__p:.mm:mo-m & Oxgo)

'
™, p b

(43] = Address Rauses
1
wlwm LE(CD = g
<
TH_Real_NWods ()

for (awt=Drmat<~14; smt+s)
X _ploadimme] = RX _wloaatmmc] s

FOW (HRESL10) AwE<SI LS HWkd+)
TH_plomdleas] = R plowd(sevl s

TEK (PLoAd QI PLoada=ID P losdrt)
[

Af((pload & 3) ==
TE, P load [plosd] = -r.x B loadiplaad] & OKEO)

)
TE pload[18] = Addewse Rouser
5
wlmm 1E(GR W W)
]
R Real Hode() )

Fow (AmE=0)anne= L7 anm)
TE_pLORA[#eE] % RXK_PLOWALWEE]

Tor (sau= 1 mau<ad 1y mende)
TX plomd{ses] = RX plosd{set] s

AR (P ORAS D PG S0 B L e we)
«

LE( (Pl ¥ 3) m=
TX_ pload[pload] = wapl:-ﬂ[plnnn] & DwRO

)
X _ploadlinl = Addcman_Routm;
»
@Llmm LE(CH w= 7)
¢
e, Henl, Madm ()

FOw (MUESO L WHT L0 L WA k)
TH_plomid[sen] = RE_blosd{nas] )

For (MaLm3d) matamd 37 ARG )
T ploadlaet] ~ BE_pload{sat) s

Touw (pLowd=0) pLomdcsd 01 B Lo
¢

AT (pload & 3) == Q)
TH_ plomalplond] w T3 _plond(plond] & OxE0s

»
TE_plomafzi) v Addse

_Routes
mlde LE(CD =< B)
¢

b _Maml Mode ()

LOF (MED=0;FRT=2D ] BRbss)
TH pload(ser] ~ MX _ploadisec)s

O (BETWETIBUEERD L] BEE 0]
TX_pload(ser] = RX_plosd(mee]s

Tk (Pload=0) pload<waa; ploadss)
¢

12 ((pload & 3) == 0)
TR _plemdiplond] = TR _plamdipload] & Oxeoy

¥
TH_pland(34] » Adaress_Rounes
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void Read_Data ()

{

int SD;

SD = ((Addresa_Roucte>>4) % 9);

1f(SD == 0)

{

1f(((Addreas_Route & Ox£0) == (RX_pload[0] & Ox£0}) && ((((Address _Route § Ox0f)+2) == (RX_pload(6] & Ox02)) || (((Address Route & Ox0f)+15) == (RX _plead[30] & Ox01)})

L]
Decode_input();
/12 (RX_pload[2] == OxO1)
 Deley_ms(100); POO = ~POD; Check = 1 1%/
//P00 = ~POO;
Check = 1:
1 H )
12 (RX_pload(6) == Ox00)
tor

12(((Address_Route & 0x20) == (RX_pload(D] & Ox£D)) & {(((Addre
: //P02 = ~PO2:

| Decode_tnput ()

i Check = 1;

)

_Route © OxOZ)+i5) == (RX_pload(30] & Q

_Route & O0x0f£)+1) == (RX_pload(3] ¢ OxOf)) || ({((Rddrc

)
else L£(SD == 1)
{
£ (((Addresa_Rouce & Oxf0) == (RX_pload[3] & Ox£0)] €& (((Address _Route & OXOf)-1) == (RX_pload(0] & 0x0f)))
//12(((Address_Rouce>>4) == (RX_pload(3]>>4)] &4 (((Aadress_RoucecOx0f)-1) && (RX_pload[0]s0x0z]))
b
Decode_input () :
/%42 (RX_pload(5] == 0x01)
( Delay mo(100); POQ = ~POD; Check = 1; )}/
Check = 17
)
else L£(3D == 2)
{
if(((Address_Route & OXLO) &6 (RX_pload[6] & OX£O)) &€& (((Address_Route & Ox0f)-1) == (RX_pload[3] & Ox0%)))

Decade_input () ;

/L (RX_pload[B] == Ox01)

( Delay_ms(100); POO = ~PO0; Check = 1; )%/
if (TX_plomd(7] == 0x00) POO = ~POO;

if (TX_plomd(8]) == 0x01) FO1 = ~PO1;

Check = 1;

b}
else 1£(SD == 1)
{
if(((Addcens_Route & OXLD) && (RX_pload[9] & OXf0)) && ((((Address_Route & Ox0f)+2) == (R¥_pload(15] & Ox0f)) || ({(Address Route & Ox0f)-2) == (RX_pload[3] & OxOf

1f(RX_pload[11] == Ox01)
{ Delay_ma(100): POO = ~POO; Check = 1: )

)
12 (RX_pload[15] == 0xOD)
(

12({(Address_Route & Ox£0) & (RX_pload[8] & OKTO)) &4 ({((Address Route & OxOf}+1) == (RX_pload(i2] & OxDf)) || (((Address_Route & Ox0f)-2) == (RX_pload[3] & Ox
PO2 = ~POZ;

H
¥
else L£(SD == 4)
]

1f(((hddcess_Route & OX£0) && (RX_pload(12) & Ox£0)) &€ (((Address_Route ¢ Ox0f)-1) == (RX_pload[6] & Ox0f})))
i

1f (RX_pload[14] == 0x01)
{ Delay_ms(100); POO = ~POD; Check = 1: }

H
eloe 4£(SD == 5)
<
1£(((Addreas_Route & Ox£0) ¢ (RX_pload(15) & Ox£0]) &€ ({(Addresa Route & OxOf)-1) == (RX_pload(12] & Ox0f)))
1
12 (RX_pload[17) == 0x01i)
{ Delay ma(100); POO = ~PO0; Check = 1: )
)
¥
else 1£(5D == 6)
¢
1#(((Address_Route & Ox£0) &6 (RX_pload(18] & Ox£0]) & ((((Addreas Route & 0x02)+2) == (RX pload[24] & 0x0f)) || (((Address_Route & Ox0f)-3) == (RX pload[6] & Ox0
{
1f (RX_pload[20] == 0x01)
( belay_ma(100); POO = =P0O; Check = 1; )

]
1L (RX_pload(24] == Qx00)
Lo
1£(((Address Route & Ox20) €& (RX_plod[9] & Oxf£0)) && ((({Address_Route & OxOf]+1) == (RX_pload(21] & 0x0f}) || ([(hddress Route & 0x0f]-3) == (RX_pload[2) & Ox

PD2 = ~POZ;
}

)
else 1£(S5D == 7)
{

if(((Address_Route & Oxf0) & (RX_pload[21] & Ox£0)) & (((Address Route & DxOf)-1) == (RX_plond(18] & OxOf)))
t
12 (RX_pload[23) == 0x01)
 Delay_ma{100); POO = ~POO; Check = 1: )
i
)
else {Z(5D == B)
(
Af(((Address_Route & Oxt0) && (RX_pload(Z4] & Oxf0)) && (((Address_Route & OxOf)-1) == (RX_pload[21] & OxOf)))
¢
it (RX_pload[26] == 0x01)
( Delay_ms(100); POO = -FOO; Check = 1;
)

void RF_Mode() interrupc § using i

RF = 0;
P07 = ~POT;
Rx_tlag = 17
RF = 1}



ﬁ\{voia main ()

- PODIR = 0Ox10:
P1DIR = OxIf;

it (P12 == 1)

SY = Ox61:
Do = 1:

if (P12 == 0)

H SV = Ox62:
Do = 1;

//INTEXP =0x18;
//IP1 = 1y
//IPD = 13

SO0CON = 0x50:
SOBUF = 0Ox00:
SORELH = 0Ox03;
SORELL = OxF3:
ADCON = 0OxB80;

//¥ode 1 8-bit UART.

PCON = PCON| 0x80:

RF = O:
//ESO = 1
RID = 0O:
TIO = O
. //EXD = 1;
//EXL = 1;
//ER = 1;
nRF_CE = 0O;
nRF_C8 = 1:

RFCKEN = 1;
Delay_m= (500) :

CE_Pin_Active (CE_LOU) :
Delay_ms (200)
LO1_Flush TX():
LO1_Flush RX():

Delay ms (S00):
Rx_Mode () ;

: while (1)
«
if (P12 == 1 &£& SW == 0x62)

SW = DOx61;
Do = 1:
onetime = 1;

B

if (P12 == O && SW == Ox61)

H SW = 0Ox62;
i Do = 1;
! onecima = 17

v

//PO6 = ~POG;

TX_pload[0] = Address_Route:
TX_pload(1] = 0Ox00:

if (onecime != Ox63)

<

TX_pload[2] = Su;
]
else (TX _ploac[Z) = onecime ; }

/*for (p=3;p<32;p++)

i {

i TX_pload([p] = Ox00:
¥/

Tx_Real Mode():
Delay_ma (1000) ;
//PDE = ~PO6;
Do = 0O:
Delay_ma(500)
onetime = O0x63 ;

/*if (Rx_flag == 1)
{

//PO0 = ~FOO:
Check_Device () :
Read_Datal()

i //CE_Pin_Active (CE_HIGH) ;

=: Rx_flag = 0;

)

Rx_Mode () ; %/
Delay ms(10) :

//Decode_oucput () ; TX_pload

Tx_Mode () : 7/ T%_made

// Set CE pin low

to enable stanby mode
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Tsunsulugasdentsaauauaunsaldosddng

araaRalnd W
<@rdio.H>
<incEinm, >
“main. nt
nrd_dek. he
#include YnRF_defines.h"

=)
| Mdafine nRY_CE  R¥CE
Hdatine nRF_GS  RFGAN
Hdetine SHPIBUF  SPIRDAT

Hdezine Addvess Routs OX00
//Wdetine Date_AlL 4

s oni  POL
co_orfl POL
ang o3
w_orEd POY
o_ond P11 = OF
os_oz2d P11 = 1s
delay_nap

2
L
1811

£

char cewps
ing Helayl = 0, Relays = 0, Helayd = O

ohax Read(3) ,Wcice(d] ,ucs
int ui ,Vems = 220 ,Povar = O ,Ireal = O
long Trmsl , Trmed , Trmeds

loat TVEWS , TIowe)

. void belay_lus(volatile unmigned int n){
unaignmd ohar iz
While (Rew)
| fox (1m0si€ds 144)
f )
| void Dalay _100um (volacila unsigned ine n)(
unsigned Ghar 3
whila (nww=)
| oK (1m0 4<35 5 Lk} 3
)

. void Dalay ma (volarila unsigned inc nj
wvhile (new~)
| Dalay_100um(30) )
)

sviteh(action)

CE_LOW: /¢ movion == O,
ARF_CE = Oy
brawks

cama CE_HIGH) 4/ mocion mm i,
! nRF_GE = 1)
break:

case CE_PULSE! /7 mocien we 3,
| /4 THR2 - 0

| paluy_1us(100);
| nRF_CE = 04

breaks
]

a8 )
€0 unsigned ghar LO1_Clear_TRQ(unsigned char irc_flag)
To

new. (0 nep_ () _nop_ O s_nep_ ()i _nen_ ()

int Rx_flag, Check, Decode_in, bDacode_out = 00000,

oid CE_Pin_Aotive (unsignecd char action) /¢ ©E pin high, low or pul

CE low

CE high

CE pulmsa (107a)

NRF_CE = 14 // Bav CE pin high

//THRZCH_bie = 13 // Bearc Tinerd, CE pulse cimex

71 wwtuen nAF_SPI_RU_Reg (WRITE_REG + STATUS, ira_flag) )

T4 unmigned ¢har nRF_SPI_RY (unsighed char bDytel)
4, €

ne, UnElgTed CHAr STATus)
27 | //Delay_ius (10) 4
LI DUPLDUF = bytel)

e Dwluy_lum (i) /¢ Dalay 3008 ok
B0 wtatus = SEPiBUF
Hi . recusn(status);

unsigned char svacus;

WRF_CH = 0} ’r
srutus « nRF_SPI_RN (rag) s o
NRF_SPI_RUY (valua) s "
nRF_Co = 1y ‘7

E@EUET (SCatus) ) r

unsigned oher wcetus, bycw_otes

nRF_ca = Qs P
BeMbUS = nRF_SPI_RU(rwy) ’”

fox (byve_otr+0; byts_str<bycas) byce_oved+) i
t

TRF_SPI_RM (*pDut++) s

~

nRY_CB = 1 ’

raturn{status) 4 "
8

unmignmd ehar LO1_RD_RX_PU_n (uawighed GhmE DAps)
i

return oRF_SPI_Read (RX_PU_PO + pipe))
¥

NRF_SPI_Uritw DUt (VR_TX_FLOAD, pBug, pluiden):
]

unmigned oher Send Pecet ()
-

LO1_Wrive_TX_Plomd (&T%_pload, TH_PLOAD_WIDTH)
¥ CE_Pin_Astive (CE_PULBE) 7
. //ueTry Cer = O
% Emuuzn 14
2]
420 wodd LOI_Fiush KX (voic)
iRage iy
(33005 wRF_BPI_RV_Reg (FLUBK_RX,0)
Aaii
i

neigned ohar nRF_SPI_Weice Duf (unsignec ohar ceg, unsigned ohar *pbuf, unsi

nsigned chme BRAF_BPI_RE_Rug (unwignsd ohar cag, unsioned chser valua)

CEN low, inik SPT vrAnsactien
BRlact Eeglucer

ciand wpics velue to 1€..

CIN high again

Ewturn HRFZALUL wowtus byce

d chex hytua)

Sev GEN low, inic HPI tranaotion
Selwer cegistes Lo weice Lo und Cead SCALUN Bycs

then wrice all byte in buffer (*pdus)

Sar CSN high sugmin

rESuEn DRFZALOL stacus Lyce

© veid LOI_Neite_ TX_Pload (unsigned ahme "RRUS, URsigomd ohsas pluiath)
S¢

/4 Bewnd one dabe peacket, contrelled by Buktend (BW1)

/7 Write new TX payioad
s/ Gnmble CE pulss, 1278
// Ressr Tey Cer befors nex teansmitt. .

J_mop_ () _mob_ () _nep_ 0 _Rep_ () _nep_ ()i _nep_ ()1 _nov_ ()

SHend_Decode = D ,Result = OXOD ,dum = OXOO
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3 {lnnqn-d cher LO1_Get_FIFO(void)
e nRF_SPI_Read(FIFO_STATUS) :

_unsigned char nRF_SPI_Read_Buf (unsigned cher reg,
unsigned char status, byte_ctr)

nRF_CS = O
acatus = nRF_SPI_RU(rea)’

for (byte_ctr=0;byte_ctr<byces;byce_GTr++)
¢
pBuf(byte_ccr] = nRF_SPI_RV(0):
nRF_CS = 13
recurn(atacus):
_unsigned char nRF_SPI_Read(unsigned char reg)
1
unsigned char reg_val;:
nRF_CS - O
nRF_SPI_RU(reg);
reg_val = nRF_SPI_RW(0):
nRF_CS = 17
return(ceg_val) s

naigned char LO1_Get_Stactua(void)

return nRF_SPI_Read (STATUS) ;

‘unsigned char LO1_Get_Currentc_Pipenum(void)

return ((LO1_G

Scacus () & RX_P_NO) >> 1)

unsigned char *pBuf, unsigned char bytea)

i
/"

"

e

/"
/7

s

’e

 unsigned int LO1_Read_RX Pload(unsigned char *pBuz)

unsigned char plW¥ideh, pipe;
nRF_SPI_Read_Buz (RD_RX_PLOAD, pBuf, pividth)i

return ((pipe << 8) + pluidch):

unsigned char scacus;
nRF_CS = 05

SSPiDUF = reg:
//vuhile (SSP1STAT.BF == 0)
Delay_lus (10)}

stactus = FIPIBUF; // Lfree cthe register

SSP1BUF = value:

//vhile (S3P13TAT.BF =
Delay_lus(10);

reg = SSP1DUF:

a)
// freme the regiscer
nRF_CS = 1

201 recurn(scacus) s
202 v/
7203 void Tx_Hode ()
[
CE_Pin_Astive (CE_LOW) 2
Delay_ms (200) :
LOi_Flush_TX():
LO1_Flush_RX()
//L01_Clear_IRQ(HASK_IRQ_FLAGI) I

//ueIRQ_Source = CLEAR;
//ucLascStat = ucLinkStat = LINK_ESTABLISH;

nRY_SPI_RV_Reg (VRITE_REG
ARF_SPI_RV_Reg (VRITE_REG + EN_RXADDR, OX3I)}
nRF_SPI_RW_Reg (WVRITL_REG IITUP_RITR, Ox2a)

+ EN_AK, Ox3f);
-
-
ARF_SPI_RW_Reg (VRITE_REG + RF_CH, 40);
-
s
-

nRF_SPI_RW_Reg (VRITE_REG + SETUP_AW, 0x03):
nRF_SPI_RW_Reg (VWRITE_REG + RF_SETUP, Ox08);
nRF_SPI_RU_Reg (WRITE_REG + CONFIG, OxDe))

CE_Pin_Kovive (CE_MIGH) ;

2zl
226 /*void Tx_Mode_runtime ()

CE_Pin_Active (CE_LOW)
//Delay_wma(200)
LOi_Flush_TX():
LOi_Flush_RX():
LO1_Clear_IRQ(MASK_IRQ_FLAGS);

//ucIRQ_Source = CLEAR;
//ucLast3tat = ucLinkStat = LINK_ESTABLISH;

//nRF_SPI_RV_Reg (VRITE_REG + EN_AA, Ox3Z);

//nRF_SPI_RU_Reg (URITE_REG

//nRF_SPI_RW_Reg (WVRITL_REG RF_CH, 40):

//nRF_SPI_RW_Reg (WRITE_REG + RF_SETUP, Ox008)

pluideh = LO1_RD_RX_PU_n(pipe = LO1_Get_Current_Pipenum()):

£,

s’

14

]

nRF_SPI_Wrice_Buf (VRITE_REG + TX_ADDR, SADDRESS PO, @izeof (ADDRESS_PO))J
nRF_SPI_Urice_Bur (WRITE_REG + RX_ADDR_PO, SADDRESS_PO, sizeof(ADPDRESS_FO)): // RX_Addro

+
//nRF_SPI_RU_Reg (WVRITE_REG + EN_RXADDR, Ox3f);
+ SETUP_RETR, Ox2a);
*

2

Sec €SN low, init SPI tranaction
Select reglster Lo write to and read status byce

Perform SPI_RV to read byte from nRF24LO1

Sec CSN high again

Eeturn nRF24LOL status byte

CSN low, initialize SPI communication...
Salact ragiscer to read from..

..then read regiscecvalue

GSN high, terminate SPI communication

recurn register value

// Read current pipe's payload uideh
// Then ger RX data

/7 return pipe# & pipe#.plUidth

/Tunsigned char nRF_SPI_RU_Reg_IRQ(unsigned char reg, unsigned char value)

€SN low, inic SPI cransaccion

€SN high again

return nRF24LOL scacus byte

// Ser CE pin low to enable stanby mode

// Claar incerrupts

nRF_SPI_RU_Rag (VRITE_REG + STATUS, HASK_IRQ_FLAGS)

// LINK_ESTABLISH = Ox02

// Enable Auto.AckiPipes 0-§5
// Ensble Pipes 0-5
/¢ 50078 + 867m, 10 recrans...
// Salect RF channel 40
// Belect Addres
/74 TX_PUR:OdBm, Datmrateilibps, LNA:HCURR
// Bet PUR_UP bit, enable CRC(2 bytes) & PrimsTX.

// Ser CE pin low to enable stanby mode

// Clear interrupts

//nRF_SPI_RU_Reg (WRITE_REG + STATUS, MASK_IRQ_FLAGS):

// LINK_ESTABLISH = 0x02

// Ensble huto.Ack:Pipes 0-5

// Enable Pipas O-3

// S007m + ?s, 10 raccans
// Select RF channel 40

// TX_PUR:DdBm, Dacarate:ZMbps, LNA:HCURR

// Vrites TX_iddress to RRF2ALOL
ame a8 TX_Adc TOr Auto.Ack

MAX_RT & TX_DS enabled..

//nRF_SPI_RV_Reg (WRITE_REG + CONFIG, OxDe)s

//nRF_SPI_Vrite_Buf (VRITE_REG + TX_ADDR, &ADDRESS_P
//nRF_SPI_uUrite_Buf (WRITE_REG + RX_ADDR_PO, &ADDRES
GE_Pin_Active (CE_HIGH) j

Delay_ma (SO) ) e
//CE_Pin_Active (CE_LOW) :

CE_Pin_Active (CE_LOW) ;
Dalay ws (1) 7
LO1_Flush_TX():
LO1_Flush_RX():

LO1_Clear_IRQ(MASK_IRQ_FLAGS)

// Sec PUR_UP bit, enable CRC(2 bytes)

0, sizeof (ADDRESS_FO)):

S_PO, sizeol (ADDRESS_PO)): // RX_AddrO same o

/max 1 ms

// Sec CE pin lowv to
// 200ms

// Clear interrupts

& PrimiTX. MAX_RT £ TX DS enabled..

// Mrites TX_Address to nRFZ4LO1

enabls stenby mode

T¥_Adc for Auto.Ack



nRF_SPI_RV_Reg (VRITE_REG + EN_AA, Ox3ZL): // Ensble Auto.AckiPipes 0-5

nRF_SPI_RU_Reg (VRITE_REG + EN_RXADDR, Ox3f); // Enable Pipes 0-5

nRF_SPI_RU_Reg (WRITE_REG + RF_CH, 40): // Select RF channel 40

nRF_SPI_RW_Reg (VRITE_REG + SETUP_AW, Ox03); // Select iddres

nRF_SPI_RV_Reg (VRITE_REG + RF_SETUP, OxOf): // TX_PUR:0cdBPm, Dacarace:2Mops, LNA:HCURR

nRF_SPI_RU_Reg (VRITE_REG + CONFIG, Ox0Z): // Berv PVR_UP bit, enable CRC(2 bytes) & PrimiRX. RX_DR enabled..

nRF_SPI_Vrite_Buf (VRITE_REG + RX_ADDR_PO, CADDRESS_PO, sizeof [ADDRESS_PFO)}; // Use the =ame address on the RX device as the TX device
NRF_SPI_Urite_Buf (WRITE_REG + RX_ADDR_P1, CADDRES3_P1, sizeof (ADDRESS_P1)):

nRF_SPI_RU_Reg (VRITE_REG
NRF_SPI_RU_Reg (WRITE_REG
NRF_SPI_RU_Reg (WRITE_REG
nRF_SPI_RW_Reg (VRITE_REG

RX_ADDR_P2Z, 0x03):
RX_ADDR_P3, Ox04);
RX_ADDR_P4, OXOS) )
RX_ADDR_PS, Ox06)

nRF_SPI_RV_Reg (VRITE_REG + RX_PW_PO, RX_PLOAD_WIDTH): // Sclect smme RX payload width as TX Payload width
NRF_SPI_RV_Reqg (VRITE_REG + RX_PM_P1, RX_PLOAD_WIDTH):
nRF_SPI_RU_Reg (WRITE_REG + RX_PU_P2, RX_PLOAD_WIDTH) ;

+

+

+

nRF_SPI_RU_Reg (WRITE_REG + RX_PW_P3, RX_PLOAD WIDTH) :
nRF_SPI_RV_Reg(VRITE_REG + RX_PW_P4, RX_PLOAD_WIDTH):
nRF_SPI_RU_Reg (VRITE_REG + RX_PU_PS, RX_PLOAD_WIDTH);

CE_Pin_Active (CE_HIGH) ;

‘void Rx_Hode_Runcime ()
¢

#/CE_Pin_Active (CE_LOW) ; // et CE pin low to enable scanby mode
//Delay_ms (1) // z00ma

//L01_Flusn_TX() 2

//LOL_Flush_RX():

//101_Clear_IRQ(MASK_IRQ_FLAGS); // Clear intercupts

//nRF_SPI_RU_Reg (WRITE_REG + EN_AA, Ox3f); // Enable Auto.hick:Pipes 0-5

//nRF_SPI_RV_Reg (WRITE_REG + EN_RXADDR, Ox3Z): // Enable Pipes 0-5

//nRF_SPI_RV_Rag (VRITE_REG + RF_CH, 40); // Select RF channel 40

//nRF_SPI_RY_Reg (WRITE_REG + SETUP_AW, Ox03); // Select Addres

//nRF_SPI_RU_Reg (WRITE_REG + RF_SETUP, O0xO0f); // TX_PUR:Od: Datac 1ZMbps, LNA:HCURR

//ns.r_spx_ml_ g (VRITE_REG + CONFIG, Ox0x); 4/ sec PUR_UP bit, enable CRC(Z byt ) € PrimiRX. RX_DR enabled..

//nRF_SPI_Urite_Buf (WRITE_REG + RX_ADDR_PO, &ADDRESS_PO, sireof (ADDRESS_PO)): // Use the same address on the RX device as the TX device
//nRY_SPI_Vrice_Buf (VRITE_REG + RX_ADDR_P1, &ADDRESS_P1, oizeof (ADDRESS_P1))s

//nRF_SPI_RV_Reg (WRITE_REG
//naRF_SPI_RY_Red (WRITE_REG
//nRF_SPI_RV_Reg (WRITE_REG
//nRF_SPI_RV_Reg (VRITE_REG

RX_ADDR_PZ, Ox03);
RX_ADDR_P3, Ox04):
RX_ADDR_P4, Ox0S):
RX_ADDR_PS, Ox06);

4+

//nR¥_SPI_RV_Rag (VRITE_RIG + RX_PVU_PO, RX_PLOAD_VIDTH); // Selact sesme RX paylosd width sz TX Paylomd widch
//nRF_SPI_RVU_Reg (VRITE_REG + RX_PW_P1, RX_PLOAD_WIDTH)
//uRY_SPI_RV_Reg (WRITE_REG + RX_PW_P2, RX_PLOAD_VIDTH);

+

+

+

//nRY_SPI_RU_Reg (VRITE_REG + RX_PW_P3, RX_PLOAD_WIDTH);
//nRF_SPI_RV_Reg (WRITE_REG + RX_PU_P4, RX_PLOAD_VIDTH):
//nRF_SPI_RVU_Reg (VRITE_REG + RX_PU_PS, RX_

LOAD_WIDTH) ;

CE_Pin_Active (CE_HIGH) }
Dalay_ma (30) 2

¢ )
void Rx_Real_MNode ()
t
Rx_Node_Runtime ()
i oda
.
//P00 = ~POO;
WiRX_info = LOL_Read RX_Pload (RX_pload) // Read currant payload
// cewp = LO1_Get FIFO() & Ox02i Temp >> 17

i

uhile (! (LO1_G
//while( temp == 0 )

temp = LO1_Get_FIFO(} & Ox01: /4 vemp  >> 12

_FIFO(} © RX_EMPTY)); #/ «.until FIFO ewpty

/P14 = vemp;

//uiRX_info = LO1_Read_RX_Fload(RX_pload);
LOi_Clear_IRQ(MASK_RX_DR_FLAG):

/"if (RX_pload[D] == Ox31)( POO = ~POO; RX_pload(D] = 0: }
1 (RX_pload[i] == Ox32)( PO1 = ~PO1; RX_pload(1] = 0; )
if (RX_plomd[2] == 0x33)( PO2 = ~PO2; RX_pload(2] = 0: )
iz (RX_pload[3] == Ox34)( POI = ~PO3s RX_pload(3] = 0; )
1f (RX_ploed[4] == Ox35)( PO4 = ~PO4s; RX_pload(4] = 03 )*/
CE_Pin_Active (CE_LOW) :

)
void Tx_Real_Mode ()
t

Send_Packet () ;
Delay_ms (1)}
LO1_Clear_IRQ(MASK_TX_DS_FLAG)

nsigned char spi_mas

r_reed_vrite(unsigned char pLoad)

Delay_ms (1)

SPINDAT = pload ; /7 Vrite daca to SPI waster
vhile (! (SPIHSTAT & 0x04)) ()2 // Vait for data available in rx_fifo
recurn SPINDAT; // Raturn dace regiscer

¥
‘long ADE_Read (unsigned char add, unsigned cher num)
13

unsigned char i:
unsigned long Value;

3pi_mester_read_wric
£or(i = 0731 < numsi++)
t

dd)

Read[1] = spi_master_read_write (0x00):
¥

Value = 07
Tor (i = 031 < nuwniil+d)
; t
¢ Value = Valum << 8;
1 Value |= Read[i]:
.: *
: retura (Value)s
4
]

wveid ADE_Urite (unsigned char add, unsigned char nww, unsigned char *urive)

e unsigned char 1;

opi_master_read_write (add | 0x10):
for (i = 0:4i < num:is+)
‘

spi1_mascer_read write(*urice)

1 //ADE_Write (add, num, (unsigned char *)éui) //Hou to
)

" voia Relay_onoff (int point ,1int income)

(



RX_pload[peint] = Locome:

ARl RE_plomd(poine] == 0200 )
A (Relayl =« 1)

€

POD = 14
Rulayl & 0

)
/AL (Ralayz == 1)
€

POG = 1g
Realmyd = O

il
AL (Releyd == 1)
1

FOS - 14
Redayd = U

»
»
®lae 16( RX_ploadlpoinc] == oxui )

AL (Balayl «« Q)
‘

POL = 17
Purlmyi = 17

)
/mat{Rmlayd == 1)
[

POE = 12
Bmlayd = O

’
it (Rmlayd == 1)
¢
POE = 4y
Ralmyd = 01
'
1
@mlea 1T ( KX_plosd(point]) mm Ox0Z )
i
Af (Reiayl mw i)
<

| POO = 43
t Palayl = Oy

]

VAL (Rulayd == 0)

1

| Piz - 1,
Rulmy: = 1

b

12 (Rmlayd == 1)

<

POS = 2
/ Welayd = o
»

)
@ise 1£( RX_pload(peint] == Ox03 )
i 1Z (Relayl == Q)
i t
POL = 44
Ralayi = 1,

>
/Uit (Relay2 we O)
¢

Pi2 = 14
Buleyd « 12

L
4f (Maluyd ~= 1)
L
PO = 14
Raleaya = O
¥
]
@lam if( ¥ _plond(peint) == Oxod )
A (Relayi == 1)
¢

POQ m 1y
Ralayi = O

)
/*AL (Ralayd == 1)
t

i POE = 14
H ¥ Raleav2 = O

H
iz (Relayd == 0)
¢
P13 = 1y
Relmyd = iz
)
i
wima af( WX_plomd[point] == OuOE }
LE (Redayl == O)
¢

! POL = 32
i Balavi = 13

1
Zrin(Redayd == 1)
‘

POG = 17
Relayd = 0

'
LE (Relmyd == 0)
‘

PLI = 1
Rmlayd = i)
r
¥
elme 1£( R¥_pload{poine] == UxU6 )
AE (Releayl == 1)
1

roo = i
Rakayl ~ O

)
FELE (Helayd we O)
«

PLE = 4
Fuluyl = 1)

)
42 (RALMyd =o O)
t

P11

R leyd = 15
)
)
mlse if( RX_plomd{point] == 0x07 |
i
1L (Relayl == 0)
<

PO = 3y
Balayi = 1)

'
APAE (Relay? ww )
3

Pag w iy
Rirlaya @ g

»
AT (Relayd W 0)
«

P13« 1y
Ralayd = 1)
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TOK (AUEPUEMO BUEPULLIR I OUERPUE )

LPoutarsd) D)) k1)

TH_BAUMATOUEBUG] W RX_plemaleanputl s

Bend Deoods < Dete ALl )

Band_ Usoodm = O

“ (RY_pLlomd(R7] & OWO) 2w/
(=}

lﬂue (ouspue == Ox

WR_proma(Ho] -0y
TR _plLosd[DO+1) - ROy
Do an_aw =~ Duasds_our & OxOO00

AE( Meleyl ~= 1
Peaodn out | = OxO001)

axe000;
QROLOL
EECEETH

CELEEEH

-

Basodw_ous | = 00006,
TH_plomdlDOrl] v Decodw_Sut & OxEEs
AL (OUEPUE == OXO1)

TR_p lomd (Do) “ Ori0z
TH_plowmd[(DO+L] =~ OxOO;

. saiaany
i de ey nn:u
.

e
Irivel = ADE Faad (OK16 ,3) 4

Iwmaml = (Ixmai w LIEO0) /3G
Powar = (Vima*Ivesl) /1002

TH_plondDO+1] | = Powmss
rowan = Mower B> 03
TH_ ploadlbo] | = Pavars

wimw LE (DUEPME e OROR)
<

TX_ pload( Do) - OxBO
TX plomd[Dowl] = OwO0s

w_ong &

A L my_nen

dmley_nap

Lwmwd = ADE Rasd (OX1¢ ,8) 2
o)

Aalay nop

Traml = (Trmad = 1600) /1607
Powas “ (Vemes *Iowwl) /1005

TH, P Lomel [ DO+1]
Pouar = Powex CH
TH, plead(Do] = Poues:

= Pouer)

mlem 4F (DUGPUL == Ox03)

T pload( Do) - axzaz
TR pload [(DOwi] = OxOOS

me_onas
aelay, nop

dmiay. ne

Txmma = ADE Reesd (OXi6 ,2)
ow_nEno s

A Tay,_now

framl = (lrmod - LBO0) /160
Powmn = (VEmm¥Ineml) /L0008

TH_plead[Bort] |= Powes:
Powar = Pawak > 0J
: TE_ plowdBO) |= Fowes:

»
| veid pmesds_inpue ()
{]

2
DX = (3% ( (Addrmaw_Raoucese4) k9] ) i) s

( (RE_ploadlDI1 & OxEO) »» 4 )

Gmsa QX001

AeDamone_tn = IK‘PLHFﬂtDXJ K Gsans
DmonAs_1in = Decodw_in <<
Deoode_an = #X pLumLDI‘I'!,] & Oz =/

/eirt Resuit we O )
1

$ Duge = RX_PLOMALDIN1) S
B dmy_ ono et (DLed, B
1 Bemals = Sums

se A2( (RX_plosd[(DIwl] > Kesulc) L& (Resuic = @) )

3 Bum w B plosdlDESA) | Rewulos
H o Ly @ B8 (DL, Suan) 4
3 Bamult = Sums

AT ( (RX_PLomd[BI+1) <m Resuln) 46 (Rmault = 0)

; e @ RH_DIGREEDIHFA) & RMNMLES
B Loay_omod £ (0 Lad, S
Remult = Huwms

IR

S4B . RE_HAORGIDI 4] &

A/Rm L ay_ononf (DI4n o Swe) s

welteh (RAX, plosd(2])

i ammm Oxdls

b |
g
a
L]
o

)
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B ivoid Cheok bevioe ()

int D, met,pload; ¥
€0 = ((Address_Roucas»d) A )
4£(ED == o)

s

Rx_Neal Hode ()4

TMOE (HEE=D ) SRELST 1 Set++)
TH_plomd(wen] = RX_pload{wec] )

for (pload=3)plond<=24)pLlond+s+)
<

i f if((plomd & 3) ww 0)

' i i
THR_plosad[0] = Addeess_Route;

@lue LL(CD mw 1)

<

| Ru_Resl_ Mode() s

1 LOE (MBS MG ) k)
TX_plowd[set] = RE_plosd{set]

ToK (Mane G naT<=2d) pates)
THR_plomdame] « RX_pload{sme] )

for (pload=0spload<=30) plosdt+)
«

Af ((plomd & 3) == 0y
TH_plomd(pload] « TX_plowd(plosd]

)

TH_pload([d) = Address Roube)
)

@law 4£(CD == )

«

Py _Resl Mode ()

£or (But=0s mat < macse)
TX_plomdlmet) = RE_ploedlpos]

Tor (ut=)amE<=34s satt+)
TX_plomd(mar) = KX _plomd{sac):

fov (pload=0splond<=310; plondt+)

.
if¢(plomd & 2) == 0)
TE_pload(plaad] = TX_ploadipload]

>

TX, ploec[6] = Address Foute)
]
®lsa 1T (CD == 3)

0

Px_Paal Hods ()3

EOE (WRESCS SO0 DA Ad)
TR _plomdlmet] = RX_plosdlentls

for (nat=ldrset<mia; sntis)
TA_PLOMd{mat] = RX_plond(sec]

Zox (pload U pload<=30)ploadt+)
€

i AE((pload & ) == 0)
i FX ploadipload] = TH pload(pload]

 ;

TX_pload[9] ~ Address_Rouse)
3

@laa LE(CD &= 4)

Re_Rasl_Mode() s

EOK (#RLY) H@L9a1L BAT ++)
TX_pload(met] = RX_pload{sac]’

LoV (marelf;satind 47 sact)
TR _ploadsac] “ RX_plowd{eet] )

Lo (pload=0) pload<=30; pload++)

(
i 1f((plowd v 3) ww Oy
TX_plomd(plond] = TX_plowud(plond]

3

: TH_pload[12] = iddress_Route;
]
wlewe L1L(CD == %)
«

Rx_Raml_Mode ()3

Lar (Maewjamee=1d) mmt++)
T _plowd[swe) = RY_pload[set] s

o
TH_plesd[ame] = RX_pload[wwe] s

Tor (pload=0rpload<=30) ploadt+)
1

| i ((plomcd & 2) == 0)
| TH_plomd(plond] = TX_plowd(plosd]

]
TR_plosi[18] = Addpess_Route)
)

@lom L8(CD == &)

Pt_Penl_Modw ()}

for (met=0; met<=17; mmbbd)
TH_plomd(swe] = RX_ploadlsat]:

Zor (sec=Il)mat<=24)s6C++)
T _pload(esac] = RX _ploadlsec]

£ox (pload=0;plond<=30; p londt+)
€

Af ((plomd % 3) == )
TH_plomd(pload] = TX_pload(pload]

»
TX plomd(i®] = Address Route:
]
alam AL (CD == 7)
[
Rx Penl Mode () s

TOX (MRES0] SatcmZ02 satir)
TE_plomdlimet] = RX_ploadisec] g

Zor (metmid;set<mI0; smTak)
THE_ploadisme] = RX_pload[ame] s

Tor (ploadw0)pload<=30;ploadtv)
1

Af ((plomd & ) == 0y
TE plandplaad] = TX pload(pload]

»
TH_ pload[21] = Address _Route)

TR_pload(plond] = T3 plowd(ploud]

& GxEaj

& Loy

& Ll

& Oxro

& QX0

& GxEo;

& Dxzoy
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alaw 4£(SD == 8)
1
R Reald Rode () 2

L0 (HmEEDI BRTCRED ) natet)
TE_pload(met) = R¥_plosdiwet):

for (setm27) pata=I0) Bat )
TX ploadisat] = KX ploadiset):

Tor (plomd=0;ploads<30) plosd++)
t

if((plaad & ) == 0)
TE_pload(plond] s TX_plowd[plead] & Ox£0;

L]
TX_pload[24) = Addeesa_Routas

¥
CE_Pin_Autive (CE_LOW) )

| votd Rusd Daca ()
it

ARG NDJ

D = {(Addvess_Routesr+d) & 9);

12 (3D ww D)

t

1£( ((Addrmsn_Route & OxtD) (BX_pload (0] & OwD)) €& (([(Addvens _Routw © OxOE)+2) == (R¥_plosd(8] € OxU0£]) 1] (((hedesss_Routw & OxG)+18) ~= (RX_pload{I0] ¢ Ox0£)))
«

Beande_Jnpur () )

/4AF (RE_plond[2] == 0x04)

( Dalay_mw (100); POO » ~POO) Chwck = iy ) ¥/
/ivo0 = ~po0)

Chusle = 11

]
A£ (RE_pLoad(6] «» OWOD)
[

Cha
1Z(((Address_Routa ¢ Ox£0) == (RX_ploadl0) & Ox£01) &% ((([Address House & OxOf)+1) == (RX_pleadi3) & OxO£)) || (((Address Route & Ox0L)+18) == (M2 _pload(30] & ©
€

pecods_inputi)s
LY

code_tnput (]

chaok ¥ 11
Ll

ll
i
elam dE(
1t

AR{({AUAKRDE, ROUTY & ONED) we (RX_PI0Ad(I] & OXIDI) 46 (L(AQArADA_ROULS & OXOL)=1) w= (BX plewd[0) & OxO£)))
! 2R ({(Addvane_Reuter>d) == (K% pload[3]»+4]) 66 (((Address RousaibxGE)~3) && (KX plaad(0) c0x02)))
1
Devode 1nput () 4
7% (RX_pload(¥] == Ox01)
{ Delay_wa(100)) POO = =PO0; Chaok = i )%/
#/P00 w ~pOO}
Chack = 11
]

H
nime AT (HD == 3)
Af{({Addrans_Routs ¢ OxED) £8 (RX_plomd(8] & Ox£0)) €& [{(lddravs_Routw € Ox0£)=1) w& (RX_plawd[3] & Dx0Z)))
¢

Pasada_input () 5
/L2 (RX_plaad[0] == Ox01)
¢ Delay_m#(100); POO » =POD; Cheak = 11 )%/
J74% (TE_plowd(7] == Ox00) POO = ~PUOs
J/1E (TX_plomd[g] < Ox01) POL = =Pd1)
//P00 = ~PDOs
Cheak = 1)

)

)
alee 1T (8D W= 3)

A£({(hddresw_Rouce & OxL0) &6 (RX_pload[9) & Ox£0)) &6 (({{Adurewa_Houte & OxOZ)+3) =« (RX_plowd[18] & OxOL)) || (((Addcess Rouve € OXOL)-2) w= (R _plowd(3] € Ox0f
¢

46 (RX_pload(11] == OxO1)
{ Dalay _ms(100); FPOO = ~POO) Check = 11 )

y
if (RX _plomd[1E) == Ox0D)
'

L£(( (Addreas_Route ¢ OX£0) &< (RX_plosd[9] ¢ O£0)) && ((((Addre,
CLA/PDE = wYORT

_Route & OXOC)+1) == (RX pload[12] & OXOL)) 1| (((Addresa_Rouce & OxOZ) =2} == (RX_plead(3] & Ox
b
)
alaa 1X (D == 4)
Lf1{(Address_Rouce & Ox£0) &6 (RX_pload[i2] & OMED)) &6 ({(Addrass_Route ¢ OXDZ)=1) “< (RX_pload(é)] © Ox021})
Ly
4% (RX_pload[34] == Ox01)

¢ Dalay my(100)2 PDO = ~POOI Chwek ~ 1) )
)

)

wlve LL{BD == 5)

LR (( (Addisass_Routs & OxX0) €& (RX_pload[1¥] & Ox£0)] <& (((Address_Poute § OXOF) -1} == (RX_pload(1z] & Ux0z)))
<

Af (R plosd[17] == OxD1)
{ Pelay _me(100)2 FOO = ~PUD) Chack = 1)

»
)
alma AE(ED == 8)
t
AR(((Addeans_Route & OXE0) && (AX_plamd(le) & Dx£0)) €& ((((Addrens_Routs & OxQC)+2) =« (RX_pload(24) € OKOT)) |1 (((Addeway_Roucw ¢ OXOE)=3) =« (RX_plaad(6] & Ox0
[
12 (RY_plead{20] == Dx01)
( Deluy_wa(100); POO ~ ~POO/ Cheak ~ 11 |
)
AT(RX pload(4]) == Ox0D)
‘
1£(((Address_Routa ¢ ONL0] ¢ (RX_plowd[9] ¢ OX£0)) &4 ((((Addreas Route & Ox0£)41) w~ (RX plosd[23) & Ox0£)) || (([Addeass RKouce & OXOZ)-3) == (RX _pload(Z) & Ox
(3//p02 = ~po2;
)
E
wlse 1K(SD w= )
¢
Af(((hddvase_Route & Ox20) €& (RE_pload(21] € OX£0)) €& (((Addruss_Roucs 6 DROZ)-1) == (RE_plowd(16] & Ox0£)))
t
i (R%_pload(23] == Ox0L)
( Dalay ms(100); POO » ~POC) Chack = 15
)
¥
wive LZ (4D “x @)
AR(((Addrava_Routs & OxE0) 65 (KK plomd[¥4] 6 ONED)) 64 (((Addresa_louce § DNOZ)~1) == (RX_plead(31] & Ox0£1))
i
LE(RX_plosd[26] 4« DxOL)
{ Delay_me (100): P00 = ~PU0s Cheack = Li )

i 1
b

i void HF_Mods() interrupt § using 3
E LA
i R om 01

IR = RO

Rsi_flay = 14

BRI = 1)




fvoid main () {

//int LOOP, TEST:

BPIHNCONO = O
S0CON = OxS0: //Hode 1 8-bit UART.
SOBUF = Ox00:
. SORELH = Ox03:
BORELL = OxF3;
E ADCON = Ox80;:

. PCON = PCON| OxB0;
SPINCONO = OxS55;

| nmRF_GCE - O:
nRF_CS = 1;
FODIR = Ox10:

SPIHNCONO = O:
SOCON = 0xS50: //Hode 1 6-bit UART.
SOBUF = 0Ox00:
SORELH = OxO03:
SORELL = OxF3;
ADCCN = OxB80;

PCON = PCON| Ox80
SPIMCOND = OxSS:

nRF_CE = O;
nRr_cs = 1;
PODIR = Ox10;

PLDIR = OxaOJ // Tox SPI P1DIR = Oxaf)
POZ = O
PO7T = O
POE = O
POS = O;
P10 = O;
P12z = O:
P13 = O

RFCKEN = 1;

CE_Pin_Activa (CE_LOW) » // Bec CE pin low co enable scanby mode
//Delay_ms(200) 7

LOI_Fiush_TX() ;

LOL_Fiush_RX() ;

//PO = Ox00:
//Dalay_ma (500) :
¥ Rx_Mode () 7

//TIO = O:

cs_onil;
delay_ nop

delay_nop

ui = Ox0D40:

ADE_Write (Ox09,2, (unsigned char ¥) &ui) ;
Delay_ms (200) ;

ui = OXO0Oo:

ADE_Write (Ox09,2, (unsignad char =) &ui):
ue = 0Ox00:

ADE_Urite (OxOf, 1, (unsigned char *) fuc);
ue = Ox00;

ADE_Wrice (OxOd, 1, (unsigned char ¥*) cua) s
uc = Ox00:

ADE_Wrice (OxOe, 1, (unsigned char *) &uc):
om_offis

delay_nop

c=_onz:
delay_nop

delay_nop

ui = 0x0040:

ADE_Write(Ox09,2, (unsigned char ) €ui)
Delay_ms (200)

ui = Ox000c:

ADE_Vrite (Ox09,2, (unsignad char *) &ui):
ue = Ox00s
ADE_Write(OxDf,1, (unsigned
us = Ox00;

ADE_Vrice (OxOd, 1, (unsigned char ¥) cud) s
uc = Ox00:

ADE_Write (OxOe, 1, (unsigned char =) &ue):

=) £gue);

os_on3s

delay_nop

delay_nop

ui = Ox00404

ADE_Write (Ox09,2, (unsigned char *) sui):
Delay_ms (200)

ui = Ox000e;

ADE_Urite (Ox09,2, (unsigned char *) &ui) s
us = Ox003

ADE_Write (OXOZ, 1, (unsigned char ") &uc).
uc = Ox00:

ADE_Urite (0Ox0d, 1, (unsigned char *) fuc):
uc = Ox003;

ADE_Urite (OxOa, 1, (Uunsigned char *) cue)
cm_offl;

dalay_nop

while (1)
«
if (Rx_flag == 1) .
<
POz = ~PO2;
Cheack_bDevice () J
Read_Data() :

i if (Check == 1)

i ‘
; RF = 0O;

! Decode_outpuc () ;

i Tx_Mode () 2

i Tx_Real_ Mode ()2

3 Delay_ms (10) :

3 Check = 0O

H RF = 1;

>
i Rx_Mode () ;
! ; Rx_flag = O






