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ABSTRACT

Four core helicopter project (Con Rotor) that coordinates with a GPS unit with
a survey prepared for aerial photography and GPS positioning system with GPS and
the flight logs with GPS.

Making helicopter 4 cores with GPS coordinates tell this from a detailed study
of helicopters and other equipment Axis 4 (Con Rotor) study of a GPS system
microcontroller. By applying a helicopter and make a 3-core microcontroller.

The result of doing this project is. Four core helicopter with GPS coordinates
that can shoot air and signaling devices to the receiver and lock position without

flying via remote control.

(Total 100 pages)
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Petei H. Dana «/22/98

GPS Nominal Constellation
24 Satellites in 6 Orbital Planes
4 Satellites in each Plane
20,200 lam Altitudes, 55 Degree Inclination
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Global Positioning System (GPS) Master Controel and Monitor Station Network
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1NF9IN1TAINGNABY LAZABINITATOITLTILTILALAINITOAIUANFUNANITAILAAINAT
= 1
AN

2.10.3.2 Continuous Receivers laa 1A3035U7@MITa5 Uy 1un L
nSaufuladans 4 aauliuazanuisawaninandiinuaas AU lasiui n1ssuaiy
19919 4 929 w¥audunTalun1sianilurueATn1IWasuA ILYUI5IALE I 0A 89N 15ANY

NADIEY AINULATaILUUTIUIUNTE U UTITALALNI991UANY FI98NUILTYDISU

A
U E] 3
fyauns 4, 5,8,10 uagl2 989 uenanUennlyinmunuieg1smeiieslaua 13essu GPS

wuuvanetesanunsatleadaty GDoP lhenmie Ae wnufiazSuanaiien 4 asladls oz
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AUINMIAT GDOP ANILBUTS 4 AY9UBINAUAITENITURY Wagyinn15inaInAINguTen

GDoP #ign 1A39I5U 4 Yesdnyeyras @1u13al1An Signal to Noise Ratio Liin@uiduaodiiin

1 =]

a 1 I d' [y 1 a d = 1 o
Y89ATDY 2 999 waztUudNveUATSULUUTDLAET warlnen1siUSEuiguAINITSULBY

o !
o v v ) 1 1 U % =

WAazYed LATsANNITaUSUMSANRARTIBUTENINNTosS Ud el Fetaevinlinisindliaang
Y aX - Y a Y A A Y v ay A a a A a A I
gnABafvy uenmileannted eidena1iwas dulldedunnfiansandn fe Linsesuuulny
a1w1salad1Augnesgeunn laen1sldnesiia Pseudo Random Mna1iu1uas uagld
= = . % o9qwv A o o P~ =] Y
ANNAVBIAAUNIYE (Carrier Frequency) szwﬂwmaqiummummmmmqwim Pseudo
Random liaunsalla wagldlumsiamanlaudugunniy Jeraglunisvensunislead
Y = a a1 v B ° | v A ] °
Yusy wagdlunanlesilifedldaUsennadunisiazingn IngUssanaliaiesneuiinis
Ta sessunuuiildmiadldansusiunuslalaedsiuies Jonishasan fe nsneldeuiu
gunIalduLazAIEEAINUILASaLanslalaEingdimans uiaesetliaiunsadewdiiu

v

\A3psilodunserauiinesyuinan (PO) Ia wazdalugAidesiiansaun AuLdasmuniug

U 2

Foddindeviamilufiuiinga vieluitufivne nsldliwaraudeuiiintudusdddy
fardonoilald sadfuandiiiiuindnsvasaanuiinnainvziiufuaesiivesriy
Souluia3oafinnn 7 samvisuledt edesiusulmidaqiulsiinguailiuiiniessu Gps
SnmaneUsenis wu Mnsussananafidudon wanmadierenmeazden 1n3095U GPS
o19uanIga UL sULIRLTITALT R LU s
2.10.6 MIMNUTENATEITU GPS (Global Positioning System Receiver Operation)
2.10.4.1 n1sidenaLiien (Satellite Selection)

3TUINMIUNSA (Track) 9xiSutulngindessuagmsunianrifonasiiidululsly
N5uNsA (Track) dp3assudarandonaifisndmnefisagiinisunse (Track) uas
SuNsEUINNITUEY I NstenfiuaTiey (Satellite Visibility) zARAUIINTOYATa
1A (GPS Satellite almanac) kagA1N13UTEINA (MToAiléFuangld) Fusfuvedian

1 ]

LATAULNUBUATEISU Fennsossuliianrailinuld indessudygraazisniinisd1sia

@A

b4 = £9 s = o < 1% = = [ a o
Vot BeazAumglausuneuueed enResia C/A audenaldainaiiieunimilanegluide
Wen1ilgugnunsa (Track) 13eusauual 1AT995UATATAANDNER Tayan1TiITeduay
losuArUagtuvesteayadaniiun WuRefuanugguaImueInnisuivienavunby
= P < CPC R = =1 5y A A
Aoy veldauisutuduediu andnenssuveunIesiudyau 819aziden

'
1o

nauiRfianluarufieniueiu wisldaiieuidguaniiniaun Wweldfiarsandiwmi

q

AT WagIaN NaIINN1SAIMEINEdinIugneInnINIsidauTien 4 A Aedidn

JEUUAZABINITANUTUTOU UBINITUTTIIANALAZLATEISUNINATT tTesiuadiulngazunsa



19

(Track) A1 nAgNLINNIT 4 A9 wateanINNiulWIFe9Tanua 1H991NN15ANAIAUTZNIN

[ [y

aududou uaranugnies iiesuilliisidennduiiAfianivisuieatu lneduegiv
LSUANANITUTEUIUAINNA DS
2.10.4.2 nM35udygyranitiien (Satellite Signal Acquisition)
S wosdyananifieniinuiolan sxdidninseiuresdessunu Wewinns

veglandayayad Ingldausn-alUsnasu ANUEIed9lART LagnadeueInnIiiey Leay
idygrunduin wiesiuazldmatinlanneiadu (Code Correlation) Tngazasnsdeyqyiu

Auunuudyyruiazsutiun azinudalinseiudygiunlasu lnondessuazideu

o—

Ty randeunuulinsaiudyainainanaien Weldainnisnseiu dygrafzgnivda

AFUUAMUAN VU AU LA ANANAIT I USHEYDLATRISUAD A nlTluNITAUNIUY

€

QrusEnINAisy duiasessuinlilassognisesnin (Ssuzn1ainaInuagnl

&

Foniglasudmszitudildlvsseenaiiuiege Wesandsldldaualudavesdygyn
ufinweaniesiusenly) indesdulagunfarltimailamladengy (Phase-Locked-Loop)
Wioderlaslud (Synchronize) Fyanaiiinsossuadretunmelufudugrailésuanaiey
TWaunsnAsguagldunsndyyiasia C/A wazsia P yuziinaiFounsnisgy (Carrier
Tracking Loop) Miflounsnanuiimmusunsnisguisansasdiofunas fu ieflagldfuuay
unsndgyarn1niendeygyiad RF ﬁié’f%%gﬂmaﬁﬂauﬁ%m (Down Convert) H14AI73IE
lotew 2 A1 assudunnuadilndidssiuluanuud (Base Band) Fsazanansagnuundiaslag
A/D ARUDIMBS (A/D Converter) BUWALSULNALAZAI8AATILIDSUILLE (In- phase And
Quadrature Digital Samples) azgnliifiosnundeyaveanaludyarailasu wiiaingd
2 O 1ileandngydevosnisneuiindnsnsuslasiesdiduinnindnsinisiuessa
dmsusvialeua1suen (NRZ) AeliA1uinnii 10.23 MHz dwisu v P(Y)
2.10.5 um3§1U NMEA-0183 (National Marine Electronics Association)

115571 NMEA-0183 feannsgiuiitlewivmaztdunuy EIA- 422 enaazgnldidensio
fu RS-232 BunmvesiAesnaNfinmesluinnsgiu NMEA-0183 fsnusyilldde ASCI Text
FaaunsaRuls (59ulUfs Carriage Return And Line Feed) mudnsinisdadeyaves
NMEA-0183 tiu dagyaasgndadaednsn 4800 baud Feyaazgnaslusvesuszlen
(Sentence) wrazyUszloaFudusoneadney ($) fnusfiniuandn 2 ffe talker ID

%30 Device ID 19U GP 1‘&171'@1]@%’3%%14‘3@%@ GPS (Global Positioning System) 1 ufu

Y PN

MdnNwINALLBN3 fMfie Sentence ID nsamMAmuAsULUUUTElEA (Sentence Formatter)

¥3098138n71 YouUselua (Sentence Name) muunaleflandayadnuiumils Fegnuuaien
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Tngr3omnenoui (Comma , *, ) wazAuandeidadu (Checksum) flanunsadentddn
Aziinioli Lazavasmsuase3isu (Carriage Return/Line Feed) Usglumonaagiifaenys
fi4 82 Mvwiuneadweuuay CR/LFIToyadmsuiladliaunsamile Wadasgniiudiu
U usirowiin (Comma) awihmihiiuusiladdansgnaalulaglsiiiuresing msgluusasiladd
Ao linsiviolifideya 1n3esiuazsrydunivesiladteyaiifosnis lasn1siy
\SesvaneAoi (Comma) Wada (Checksum) denlsinaziivelsiusznause “*” uaz
2 SymeaaugIu 16 Wiuns Exclusive OR vaafadnysiavin ualism “$” wag “* Tums
Tduaziinnudeanisldidaduluuisuselealunnsgiuasougnidndnudassneluns
doruguuulsrlen Ussloamaniiiuduiie a7 wagidnusarudaiinuuniy
Manufacturer ID susedeyadadulunusuuuuinluvesusslonnnsgiu
2.10.6 1UslnAoa NMEA 0183 (National Marine Electronics Association 0183)

NMEA(National Marine Electronics Association) fie Tuslameau1nsgu gniunls
Tneedessudao Lﬁadqsﬁazﬂa NMEA(National Marine Electronics Association ) 01919
aziluluslnnaauuy EIA-G22A (Differential Bus Transceiver) watsnaiuisauntuldanu
33UAY RS-232(Recommended Standard 232) lalagldansinisdstaya 4800 bps 8 Data
Bit luidl Parity Bit wazdl 1Stop Bit Usglomues NMEA 0183 (National Marine Electronics
Association 0183) 9ziusita ASCIl fianun urasUszlonaziududie $ wazavasdag
CawmgeF%ﬁuww/anﬁeed(<CR><LF>)%a%a%sgﬂuﬂ&%uﬁﬁﬂﬂauﬂﬂ(Conwﬂa)Lﬂ%aﬂ§U
GPS vnadulildeunsiiaddeya Wadugniiiaindly (uuiensdl) lnednunsdeyafiddluves

11935714 NMEA (National Marine Electronics Association ) ﬁ’nmiwﬁl 2.1

ms’mﬁ 2.1 LLamsﬁ'agaiﬂﬂmaa NMEA (National Marine Electronics Association)

yadaya Uayanuan

APA Autopilot cross track error , direction to steer, status of GPS , route
status , destination waypoint name , and bearing from origin to

destination (old format)

APB Revised autopilot message contains all of the above plus : heading to
steer toward destination, bearing from the present position to the

destination
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BWC | Range and bearing to a waypoint

GGA GPS position , time , fix quality , number of satellites used , HDOP
(Horizontal Dilution of the Precision) ,differential reference information ,
and age

GLL GPS-derived latitude , longitude , and time of fix

GSA GPS receiver operating mode , satellites used in the navigation solution
reported by the $--GAA sentence and DOP (Dilution of Precision) values

GSV Number of satellites in view , satellites numbers , elevation , azimuth ,
and SNR value

RMB Data status , Cross Track Error , Direction to Steer , origin , destination
landmark location , bearing to destination , and velocity toward and the
destination

RMC Time , latitude , longitude , speed ,heading , and date

VTG | Track (Magnetic And True) and groundspeed (Knot And KPH)

MNA15197 2.1 uanagulssleaveslusianea NMEA asgadoya RMC

RMC-Recommended Minimum Specific GNSS Data
SGPRMC,161229.487,A,3723.2475,N,12158.3416,W,0.13,309.62,120598,,*10

Msefl 2.2 wansiladdeyaluslnneaues RMC protocol

Name Example Unit Description
Message ID SGPRMC RMC protocol header
UTC Position 161229.487 Hhmmss.sss
Status A A=data valid or V=Not
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west
Speed Over ground 0.13 Knots




Course Over ground 306.62 Degree True
Date 120598 Ddmmyy
MSL Altitude 9.0 Meters
Magnetic Variation Degrees E=east or W=west
Checksum *10
<CR><LF> End of message

Tun199i191uLs9ELdenYn RMC tadnie Latitude (av

#-90) Feiisanariunisinluldenu Inegaswaazidudnuas ASCI

Aleg1evasguluudayaiiden

Uayaiidanagianuayeail

SGPRMC, 161229.487, A, 3723..2475, N, 12158..3416, W,, 0.13, 309.62,, 120598, ,*100

Joyaluuselen RMC Usenausmie

N

a

Rlg

U
&
U

nan = 16:12:29 UTC (UTC time) Ssagdninlutszmalneey 7 2l

Latitude = 3723 dUa1 AU 2475 Aausn

N/S = wJu Latitude n1aniio (N)

Longitude = 12158 dUa1fiu 3416 Wauen

E/W = 1¥u Longitude mangiuan (W)

A5 = 0.13 Knot

o

AUN = 12//05/98 13an

2.11 ngufjlulasaoulnsaiaas Multi Wii Manual

22

) AU Longitude (a4

lulasaaulnsatass Multi Wi Manual tWWundslululasaaulnsaiass Audnlae

us¥n ATMEL mesnudinlulasaaulnsaaesnsena Multi Wi Manual (AIOP) dadu

lulasaaulnsataesnszgalviiain ATMEL Haa1dnenssuuuy RISC (Advanced RISC

architecture) Az nilsAndwinnulddyayrauniinuiies 1 an (nstructions in a single clock

I sala a a 1 I
cycle) Wululasmaulnsanesniivssavznmuazauausnas wiseenlunaiveynsy Tu

wiavounsudwuseanilunaiewes esessunudenisiuandvesidauluvued

gapsauusgandnnivindudunsululasreulnsiass AIOP Anunlalulsyayrdnusily

Wa3s Multi Wii Manual rev 1.00

'
=
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seazduauazanautaniglululasaoulnsiaas was Multi Wii Manual rev 1.00 wens

adlaazunsuAagun 2.11

=1

JUN 2.11 uansufenlaezinsy AIOP (Multi Wii Manual rev 1.00)
2.11.1 anandARd ey Multi Wil Manual rev 1.00
- 5995U MegaPirateNG wagtilsuwa Multiwii
- WA 8 wNUNBMTYINY
- 8 YadyudMIUTUNINTEIY
- 4 wasmaynsudmsuluganisunteym / Bluetooth / OSD / GPS / telemetry
- 2 W@ NMRsIEIMIU PITCH wavdiuseuy gimbal
- lowimmigeihifiazizoniundes
- 6 1091 Analog tiedngunsal
- nedn 12C ilodnifumosviiegunsal
- W8N 3.3V uag 5V muRuksaiulndi LDO
- Microcontroller ATMEGA 2560
- U MPU6050 6 2ausmau / Accel fiuvidliguseanana Motion
- HMC5883L 3 U magnetometer A3%aa
- MS5611-01BA01 IAAIHLIUE S
- USB-FT232RQ UART %Uuazies3u Micro USB

- UUNTEAULUAITEAUATINY
2.11.2 wasndunaeminm Multi Wii Manual rev 1.00

ymasndunmordnnvedlusunsululasaeulvsaaes Multi Wi Manual rev 1.00
Jiuu 32 vilasutadu vinesndunaednedasziiuau 32 vusznaulusie PB, PC, PD
210 8 Un WaguInesniiiie17e3 Uy 1aouIanninuiu 2 9ImesnAs AREF Lay AV cc

AITIUALBIAVINGSANIVLARARIFUT 2,12
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Serial Ports 123
AS A4 A3 A2 A1 A0 Gnd Vee Rx3 Tx3 Rx2 Tx2 Rxl Txi

12
Mizo | W Vee
Sck @@ Masi
Rt |88 Gna

i Tamaae My A i Saerial 0 | FTDI

Yaw (Ruddor) A11 —8 =) — Ush Port
o r L ke Elevator

Flight & . b=
PITCH Throttie

MADE IN CHINA e a———

Motor Pins see chart below  Jumper  Pitch Roll Trigger
for connaction diagrams

Ul 2.12 wanswIwesn AIOP (Multi Wii Manual rev 1.00)

sngazidenluniazvinesea
- Multiwii: D2/D3/D5/D6/D7/D8/D9/D10
- MegaPirateNG: D2/D3/D5/D6/D7/D8/D11/D12
wasuneusn: daadldladisnunalag usem 0880 ESC dadndulunisvenendsu
VD50
LOLONTEAU = input 31 RX
LD9NABY = llauiu
- auxd = ey (Aux nese 1-4 u dnansauiuluadeatieusuuss Multiwi uu PC)
- aux3 = Wiy (Aux nedn 1-4 u aunsaviuluedesdiouSunsa Multiii vy PC)
- aux2 = Wenfu (Aux nedn 1-4 u annsaiuluesosdiousunda Multiwii uu PC)
- auxl= ey (Aux wesa 1-4 u awsadiuluaiesiouSuns Multiwii Uy PC)
- yaw = 98yaa1n RX
- pitch = input 311 RX
- Roll = input 3711 RX
- throttle = input 310 RX
_5v = ghaths RX IdSundaanuy
- GND = Ground
- 73083 9 = wisunnassnsndu
~echo 10 = @enduwedaviioua )

-2x dalwasenn 11, 12 (aualduawnaiva?)
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- 5V azvnuduves @adrnauda Uit 088lasann ESC dazdeui)
- picth 44 = @ m5uszUU gimbal CAM

- WBUALTA 45 = d1MUTEUU gimbal CAM

- y301n93 46 = 138ndN

D9/D10 \unesniduiwes sonar ilonaldiflsun MegaPirateNG

12C Wasn
(SLC, SDA, 5V, GND) = U@ 5un15a81esu GPS
SO/FTDI

(GND, GND, 5V, Rx0, tx0, dtr) = ansnsaLdensiougy s lugaveaunudelau FTDI
waLda (61 USB uluasade)
S$1-53
(TX1, i1, tx2, RX2 TX3, rx3, VCC, GND) = RX1/TX1 lddmsusu SUM PPM %38
Remzibi ¥03U85A OSD
TX2/RX2 1dd sy GPS ammmiau‘fﬁaw\'ﬂm 9 11955114 NMEA Sudayeyad GPS
TX3/RX3 14luga telemetry wu XBee @+ 3DRadio
AQ-A5
A0 ~ A5 Wudseanasa, no "aan"

Y
v

2.12 anuinugulunisieuslulasaeulnsaiass

= dy 1 dy < 1 o o v a' v =
seazdeailomiudiuil WudidAgdmiusuaunisdeulusunsuaiuaunis
Mauvedlulasaaulnsaiass e ndudes@nuivinanudila warmannisildldlunis

Weuluswnsy

l|@vgIuaed (Binary Numbers) Lilasainlulasraulnsaaasiu \ugunsalaiun

Saludid AviheUszananaiuduruin 8 dnsoaziBunsiieg Jsgnérsdafudeyaruin 8
90 uwiazdnusznovlsisiangquiduniandefizoninavgiuasinisinuvinazilou
lWsunsuaruaululasaaulnsamasdsdesinninudiladudaegiuasstunesnves
lulasmeulnsataesuuin 8 dnvse 8 v1 luwdazvranunsaivueaniuglaassaniuglaaes
an1uglun1svineu Ae @01ugasdn 0 3o Low Lagd@nugasdn 1 3o High fieg1ayy

nosn PA vaslulasaoulnsaaes AVR Jvwin 8 Un lnelnludrfnasgaionin MSB

'
o w [

(Most significant bit) hazUndAgys

o

1gAL58N31 LSB (Least - significant bit) Fap51971 2.3

ey 2.4



26

A1519% 2.3 uans PATeslulasaeulnsalans AVR

PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAQO
X X X X X X X X
MSB LSB

v va o A A a ° Ty v &
‘Vi']ﬂm@ﬂﬂ']{LV]UGW] 3 LAZUAN 4 71f) Li']ﬁ'ufﬁﬂﬂ']ﬁu@ﬂ'ﬂmmqu

A1 2.4 LAAINISANUAAIANUNDSH PA 289 AVR Tunsiazin

PAT7 PA6 PA5 PA4 PA3 PA2 PA1 PAO
0 0 0 1 1 0 0 0
MSB LSB

wIailgulaiulauguaeiniu 00011000 wasldeulusunsumiuaunwesn PA 1o
fail  PA = 0000011000 las Ob uansdsiavfinnuniuduavgiudes
uillosannsdrsdanesnuunu 8 Tnfeavgiuaes Weiluidesuldalusunsuay
Aeaalliiazain wardagnimndesdimauasundasdn Tuudasdn Jaunuanavgiuaes
Feavgrudunndsldiiafu ox18 (Ox Tuldalusunsunansisfaainuunduidud-
BUFIUEUNN) LU
PA = 0xFO; nMsdeansdnlauazmnsanisidiou F winfu 1111 uanddia 4 dnuude
PA7-PA4 uwaz 0 WU 0000 wandfiadngns Aa PA3-PAO
PA = 0b11110000; Aeanstalauusdeugsennmsuasunlasegenn
PA =15 Liawnsavenlaindslawindu 0 v3e 1 deawdasavgiunou

IuwavgIuduinazliinisuasuwlasiiofiaeunnTuAILAaE RN IRIUNUAIE0-Fiu

LAY UEADS 1010 1011 0001 1010 1110 0001
LAUFIUAUNN A B 1 A E 1
LAUgIUEY 11213537

nsldevgiuassuasiasgiudunn  azazainninistdiaagiuay  Wetunlelu

al

nsmvueAbinunesauazsdawes vadlulasroulnsaaes tavgiuduiinzoziiunly

TumsmuImIATMIIARInAIERIUI DNISAILINT9 LU

2.13 wannseulusunsuatualulasaoulnsaiaas
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nsWeulusunsumunulilasaeulnsaees azunnd1aanmsdeulusunsuldanuuy

=2

ARNRILMDS L9 1nn15 e uldsunsudululasaoulnsaasstudesniiena

Y [y

lulasaaulnsataassndanldidunanteasilauandfdof1nuaLaLAINNAILITALANATITY

q

[
a v v

ns@gulusunsumuANIainann1sasil

1sanudlafudiuiidesnisldanlulilasaeulnsamesviefisoninluganiely
lulasaoulnsatans wu luganesn iminiiAsafudune tordwanesnluganiuiues
Aendeafunistiunamiensiunandudiy

o [

2. Wothlamshanlulugadidesnisuds Wanwvheudlefuidamesiiedes
fulugatug Wesniiamesivisuaiiouaindida/Aanisldmululugatuqdoimua
#And  Wada BoudesudilulasnoulnsaaesforFuvinuaudlatmualiluiiamnesn
Aeweiudl (muadndildimuald)

3. Wawesluuidugaszddaame dnsuldlunisde/de mildaunieerasenla
Tiduaindvdn wivndlugaaglisl WestmusidawosiazldnudEuduyinuldiug

4. vislugauenantmun Ja/As wdadafesdinistnundiuhauresdugatun
ey lugafifeddesiudunessud uiidndmezaundniiviney) dealnnsdmua
flarduiifeiudunosiudvedugaildause

5. nidaaniiinue ArdnluiTawmes nldeululugaudd mndunsdeulusunsus

[
= 1

Juagiu Mugrunindeulusunsuresudasyanauisiiugumsinudidnnsedndmnd
armannsalunisdeulusunsuliinnulfifesedraies Taglififugiuniediu
didnvselindias wadwinisiauvedlusunsuiildenalignées iesainnissrensasldey
Aanann detunisideulusunsy avaululasaeulnsiaes Fedosdfugiu nedy
didnnsetndthe eagdielrniadoulusunsy uagmsldnulilasaou-nsiaefiduluay

AUADINITUINVU

2.14 wainaynsu RS-232

n1sfzindeudieteyarinasuiinnesiudgunsaldeniagusy nieaneuiinnes
mgiulveinisindenisSudilayaiuuruiu kagn1ssudelayawuuaunsunissudeiaya
wuvsuy aziunissunsediloyanssas 4 w3e 8 On lunaniediu Jsazvilinissuues

defoyarilaiannuiags mneauindwwresaenldlunisdesseaduinwiiuiiuau
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Tnvosteyaiiazdsils duduiymludesavesaedldlunisdeuseuvuruiugnesd
FIAWN

nsdadoyanvuiiazlud vienisdavuruiy WuisMsudgnsuniuldineain
HEQUIUTUNIURNE wazfiseunaiiosanldUsinauasdnnndsenaldanedus 9 @uds 25

<

u Fulumaliisilidundeslunisdstoyalussoznialng luvasfinssvddeyawuy

9 Y

—

aunsudunisdsdoyanssay 1 On waaunsasudsdoyaldnsnaznaiey Jald ninus

IS [y 1

wfpalimMInnasiusEninadiads wagiisuinavsudsnsnazddniisulssesseteyaunlvasy

a ! =

ynndmdunouivinsUszinanansdsieyanuveynsy arlisuuaeitdesnintedslios
fignldifios 2-3 ¥y whiuwidnsndlumsivdeieyaagdnnit wuveuu egilsfiniunis
%J‘U’s?iﬂsﬁagaLLUUaigﬂiiJﬁ?uﬁ’]iﬂiéﬂ,"i’fﬁ’]EJﬁJEy,QJﬂmﬁﬁﬂ’mmﬂ’m’mﬂ’j’]LL‘U‘U?J‘NTH R PPTEATEN:
Tumsieansdeyauuueynsuannsavildinnniy
2.14.1 MsAvESLUVDYNTY

nsdeansuuuoynsuutseanliidu 2 wuu Ao nsdearseynsunuuidindimag
(Synchronous) uagnsaeanseynsuuuulsiiidame (Asynchronous) Msdeansteya wuy
1919992 (Synchronous) mi%am'ﬁsﬁagawuL%”m“fqmmfu%ﬁﬁﬁgfgwmmﬁﬂwﬁaiauagﬂiﬁ’u
nsSunazasdy e ﬁ?@ﬂ’]ﬂﬂﬂ’ﬁdﬂ“ﬁ@%aLL‘U‘UL‘ﬁlﬁjﬂ%’lzﬁ@LL{]UWNW“U@\M@&J‘W’JL@@%‘ﬁx‘iﬁ]ﬂ%

anedyqraduniaduaiedygiuuing aedygrudndunisaziluaedyyiudoys

[
LYY

aalulunsindeuuuinfmizazdeddaredygrnluniswendessadeengnauduy fAe

[ a

fyayruuning deya wasni1In n1sdeansteyawuuliiindanag (Asynchronous) N3

doansteyawuuliidmme fensfunazdsdeyaluaedynyiu Inslidnludoslidyqyo
WM TmemdeuiuiunsTudoyaiuudidane uragldnisimun Ardyyinuniing

I v oA [ a

MNASU LazneaslulainAusendyauRnnlglunisivusaliniasu wazaags
Y 1 [ | 1 [ a 1 a =
Idnsnmsanevnentoya weiniieludnseiuni
sUnuvvesteyanldlunisiudstoyanuulidrdmisiu asUsenovluaie
dulsznoundfy 4 drufe
- Uasuau azdaunn 1 Oa (Start Bit)

v =

- Unvoyauuuoynsuagiivun 56,7 #5388 Un (Data Bit)

a

- Jansavdaunsn agdivun 1 On wiseludl (Parity Bit)

pUAYEaziaun 1,1.5 e 2 Us (Stop Bit)

)



29

MSB

YUY

OAs)

I

JUN 2.13 wanssunuunneigavesteyaeunsuiuuliiiiidame (Asynchronous)

a 1 =)

mimi’maa‘uww3mmmmﬂfmu®1mﬂmmuﬂ wuUA 1o lUIN1INIINFOUNITA NS

Y
A & a

G]i’;ﬁ]?{aUW’TﬁmLUUﬂ']'ﬁG]'ﬁ’JR]ﬁ@‘U’ﬂ’]U’JU?’JN“U@QUGW]Lﬂuaa"\]ﬂ1 mﬂusuauaﬁa'ﬂﬂ 1 lud 28

1%
a o

‘U’]U’JUTJNL‘UUL&%Q‘VI?@LWUﬂ Tnedesrandansadnlunie enfegsdayaiagyitnig

AN
2D

J

e

)}

1 8 Un wazdawindu 99 g1udunn wis 1001 1001 g1uaes astiuIdoyaluludil

Y

o ¥ ¥
v o Y ! a [

uuaedn 1 91uau 4 Jaduaeall daudiiivuaamisadugaludnnisnosses

jd)}

a & B2 a A2 a4 1 da ad v I = vy ¢ a ada
293NLUU 0 WADINIIRALUUA ANNUANITRATABILUY 1 LWE]GL‘VFEUE]Na 1VL‘UG]3'33J‘UG]W']§9‘]

Y

o a A4 a a o Y [d N
UIUUANTUABIN 1 UINUIUTIUAUTULAUA

Tnnn3fvestoyadzgnasieluainaindetoyavesaunsal Mviminisu uavdetaya
wuuliidhd g BmnaniasuagdesinisinunauantfvenIsnIIEUNISA LRSI

' (% (%
aaqa d LY

WATIHOUNIIAA 130 W13AA IndunasuvesgUnsaliiiminiu uazdsleya  uuu

= 1

lidndame awvhmanmaaeudmniiniatuindu ¢ viedud aenisifusiuau 1 faun
saadan3age frsmuelidududsusiarlunistusenunldfianduinisniaiuey

a a

wanadefianamesnulviglins duindunisnsaaeuanufinnainiiiatulunisdne
foyafideiian utaxdodoldliadoyadvinisdianaimdissdndonviitu deyaii
nsdsdnfiianainuinndn 1 9m mansvaeuseisiarhiliune dwiumsion3atndy
NONE Husfamafu uaznadearlifinismaaounisi
2.14.2 1A5eas190anesnaunsy
WosMAUNTUL 2 VUINAD 1i3se D-Type ¥lin 25 U1 wag D-Type vlin 9 WUANYME
vsendnednus D Adundsresfinesroazdusguandusud 2.14 (n) uansisie D-

Type ia 25 91 u,aggﬂﬁ' 2.14 (V) WaniIse D-Type ¥iA 9 U1



Reserved Secoundary
For testing clear to send
Unassigued
Sec.rec’d
Line sig.
detector

Clear to
send

Received
data

Signal

. ground
Shield

Request
to sent

Revr.signal|Secondary| Remote asig. | Togt mode
Element | Request | loopback Rate select

timing

ran.signal
Element
timing

DTE
Ready

Secondary _ Secondary Local
Transmitted Received data loopback
data

Ring Transmite signal
indicator Element timing

(n)
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Rec’d line Transmitted Signal
sig.detector data ground

Request
to sent

indicator

Secondary  Clear to
Transmitted sent
data

()

JUN 2.14 uanwiinveanesnaynsy

(N) wanaime D-Type wlla 25 U1

(¥) wanaime D-Type wila 9 ¥7

A1397 2.5 uansn1siUTeuLEU19esEIsie D-Type ¥in 25 91 wag D-Type ¥iia 9 91

in DB 25 %in DB 9 Foto Fousty

Pin 2 Pin 3 ™D Transmit Data

Pin 3 Pin 2 RD Receive Data

Pin 4 Pin 7 RTS Request To Send

Pin 5 Pin 8 CTS Clear To Send

Pin 6 Pin 6 DSR Data Set Ready

Pin 7 Pin 5 SG Signal Ground

Pin 8 Pin 1 DCD Data Carrier Detect
Pin 20 Pin 4 DTR Data Terminal Ready
Pin 22 Pin 9 R Ring Indicator

A5199 2.6 LAAIRUNNVDIVIABULLALNDS

Yoo | Foufiu il

D Transmit Data Serial Data Output (TXD)

RD Receive Data Serial Data input (RXD)

CTS | Clear To Send venilufiundeulazuaniasudeya

DCD | Data Carrier Detect | wioluiiunsiasududiyeyias Carrier fing Active
DSR Data Set Ready ven UART Tladiundeuding Link
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DTR | Data Terminal Ready | venlafisin UART wieuRnaa Link

RTS | Request To Send venluifiarin UART wiesmzianiasudeya

9% Active olutAunsiadudygin ring 910
RI Ring Indicator PSTN

2.14.3 Ms\youfanainayNTY

nsReuUy Null Modem 1uisnsidensenoufiamesuiegunsal DTE 2 indeain
Fefu Tnglidudesalidaidesnnagldarsendioszninsgunsal DTE iiee 3 iy
Wit Ao v1ds 115U A9 (TD,RD&SG)

9AUsEAIAI09N15RORUY Null Modem ARevilvineufiunesfnitiasinneduluiy
viogunsal DCE agunuilavifuneuiinmesviegunsal DTE in3esdulasnisseansain TD
yesnoufialneiiaioasnluds RD vesnoufiamesfians ilidoyaaunsadaluls dnwas

3sewuy Null Modem wans feguil 2.15

D9 D25 D25 DY
3 25\ SFD RD 2 3
2 3 RD e D 2
5 7 AP . (¢ ! 5
4 20 DTR DTR 20 4
6 6 DSR;| E DSR 6 6
1 8 8 1
7 44 RTRLS :| RTS 4 7
8 5 cTsill § 8

Uil 2.15 wansnssionuy Null Modem

N139BLUU Loop Back Plug v19Asslun1sideulusknsudeansiiunnanesnaynsuels
finsneaeunisivdwayaneluniauiediu neunazesngaunsalneuen n1smely Loop
Back Plug 90315V wazdudimgiuiitadeyafidieanainnesnaunsy asgniuriuilag

WoSALALIIU WU f9e Loop Back Plug 1infiunasneunsy wazldlusunsumesd aflods

Aeglsluiusnguunthaesiuil dnvanisdenantluguil 2.16
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Loop Back Plug

D9 D25

3 2 TD

2 3 RD :l
5 7 SG

4 20  DTR

6 6 DSR

1 8 CD

7 4 RTS

8 5 CTS :l

g‘uﬁ 2.16 U@AINSABLUY Loop Back Plug
2.15 Single chip 2.4 GHz Transceiver nRF2401A

2.15.1 General Description

v 1

NRF2401A [Ref 111 1{u chip filddsdoyaniiuaduing lngldaud 2.4-2.5 GHz

ISM Tngldszuusingg sail
- fully integrated frequency synthesizer
- power amplifier
- crystal oscillator and a modulator
mﬂ?%wifmﬁ‘] wanivin e mmaam‘uqmLLazMiLmiumﬁ'}é’wmslmfm?i, Yo3dnyIn

v
fAa o

ey @1 3 @y kazgunsnilfumaaliiiies 10.5 Tadueududd Masvenedyyin oo

-5 dBM Tuwaue? Stan by 1 Aagannislondeauasen

2.15.2 Quick Reference Data

Parameter Value Unit
Mintnmim supply voltage 19 \
Maximum cutput power 0 dBm
Maxinmumn data rate 1000 kbps
Supply current in transmit @ -5dBm output power 105 mA
Supply current in receive mode 18 ma
Temperature range -40 to +85 °C
Sensitivity -93 dBm
Supply cument in Power Down mode 400 nA

gﬂﬁ 2.17 Quick Reference Data



2.15.3 Product Specification
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Type Number Description Version
NRF2401A 24 pin QFN 5x5 A
NRF2401AG 24 pin QFN 5x5, lead free (green) A

NRF2401A-EVKIT Evaluation kit (2 test PCB, 2 configuration PCB, 5W) 1.0

gﬂﬁ 2.18 Product Specification

2.15.4 Block Diagram

P2
g2 |
: DouT2
Ch?‘\]:el 2
oKz
K2 |

Data
Channel 1

F-wire
interface

2.15.5 Pin Function

o & 3 & 2 333
a W W T T T oq
e g & g g
i O I I L
XC1
- ,__._'Tu—u.
PWR UP | DuoCeiver™ A 'j =
ShockBurs{™ Xc2 It
——e VS5_PA=0V
o DEMOD = VDD _PA=1.8V
* Clock
Recovery,
| DataSlicer |
DD
Decode
CRC Frequency
Code/Decode Synthesiser
DR1 FIFO
In/Qut
DATA T ANT1
L K 4000
Filter ANT2
1oy
Cs IREF
] §
22k

Pin | Name Pin function | Description
1 CE Digital Input Chip Enable Activates RX or TX mode
2 DR2 Digital Output RX Data Ready at Data Channel 2 (ShockBurst™ only)
3 CLK2 Digital 'O Clock Output/Input for RX Data Channel 2
4 DOUT2 Digital Output RX Data Channel 2
5 CS Digital Input Chip Select Activates Configuration Mode
6 DR1 Digital Output RX Data Ready at Data Channel 1 (ShockBurst™ only)
7 CLK1 Digital IO Clock Input (TX) & Output/Input (RX) for Data Channel 1
3-wire mierface
8 DATA Digital I'O RX Data Channel 1/TX Data Input/ 3-wire interface
9 DVDD Power Output Positive Digital Supply output for de-coupling purposes
10 VSS Power Ground (0V)
11 XC2 Analog Output | Crystal Pin 2
12 XC1 Analog Input Crystal Pin 1
13 VDD _PA | Power Output Power Supply (+1.8V) to Power Amplifier
14 ANT1 RF Antenna interface 1
15 ANT2 RF Antenna interface 2
16 VSS PA | Power Ground (0V)
17 VDD Power Power Supply (+3V DC)
18 VSS Power Ground (0V)
19 IREF Analog Input Reference current
20 VSS Power Ground (0V)
21 VDD Power Power Supply (+3V DC)
22 VSS Power Ground (0V)
23 PWR_UP | Digital Input Power Up
24 VDD Power Power Supply (+3V DC)
2.15.6 PINn Assignment
VDD FWE_UP V3§ VDD vas IREF
24 (23] [22] |21
CE 1 [ ] 18 vss
nRF2401A
DR2 2 17 VID
QFN24 5x5
CIK? | 3 16 Vvss_Pa
4 N ANT?
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2.15.7 Electrical Specifications

34

Conditions: VDD =43V, VS5 =0V, Ty =- 40°C to + 85°C
Svmbaol |Parameter (condition) | Notes I Min. | Typ. | Max. | Units
Operating conditions
VDD  |Supply voltage 19 30 36 v
TEMP |Operating Temperaturs -40 +27 +85 °C
Digital input pin
Vi HIGH level inpnt voltage VDD-03 VDD v
Vi LOW level input voltage Vas 0.3 W
Digital output pin
Ve HIGH level output voltage (Top=-0.5mA) VDD- 0.3 VDD W
Voo LOW level oufput voltaze (In: =0 3ma&) Vas a3 v
General BF conditions
o Operating frequency 1) 2400 2524 MHz
farar Crystal frequency 2y 4 20 WHz
Af Frequency deviation £136 kHz
Rgsgy  |Data rate ShockBurst™ ={ 1000 kbps
Farsx |Data rate Direct Mode £ 230 1000 kbps
Fpporz:  |Channel spacing 1 MHz
= : . .
3UN 2.22 Electrical Specifications
Transmitier operation
Pzr Maxinmum Cutput Power EN] [1] +4 dBr
Prec EF Power Control Range 16 20 dB
Pr=cp RF Power Control Range Resolution =3 dB
Pror 20dB Bandwidth for Modulated Carrier 1000 LH:
Pzrs 2= Adjacent Channel Transnit Power 23Hz -20 dB1
FPor 3™ Adjacent Channel Transmit Power 3MHz -40 dB:
Lo Supply current 2 O0dBm cutput power 3 13 ms
oo Supply current @ -20dBm output power 5 38 msd
Tvoo Average Supply current (@ -3dBm output )] 0.8 mA
power, ShockBurst™
Lo [ Average Supply current in stand-by mode T 12 [IE]
Tiop Average Supply current in power down 400 nd
Receiver operation
Tipn Supply current one channel 250kbps 18 md
Tvon Supply current cne channel 1000kbps 19 m?
Tvop Supply current two chaimels 230kbps 23 mA
Tvoo Supply current two chamnels 1000kbps 25 md
Bl{crws  |Sensitivity at 0.1%BER (@250kbps) -93 dBr
Bl¥cpwe  |Sensitivity at 0.1%BEER. (@ 1000kbps) -85 dBr
o S T S P | E T A =i
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N 2.23 Electrical Specificatio

Ui

2.15.8 Package Outline

< B W WU UG »

VIEW mM—M
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T
1 i Y e el
1 [EEEE A
J_?_‘- N N s l
'l
A M= EENTING PLAHE
DETAIL G
WIEW ROTATED B CLOUKWISD
Package Type A A Al b VE DI/EL e J K L R
Punch QFN24 | Alin 08 0.0 063 0.23 347 (347 03 | 1233
(5x35 mm) typ. 0.02 03 3 BSC 475 0.65BSC | 357|337 04 | 1335
Max | 09 0.05 | 069 | 035 BSC 367367 05 | 1435

Figure 3 nRF2401 AG GREEN Package outline.

gﬂ‘ﬁ 2.24 Package Outline

s1vazidunlausin (Absolute Maximum Ratings)

Volt Tafsu

1Y/ T 0.3V 89 +3.6V

RV 3 YU UUUESURUUURUUUURTUR VU - 1. 1. | OO 48 oV

Volt 9111

LY/ T . %, 0.3V 83 VDD + 0.3V
Volt ¥188n

VQuuuesesssssssssssesseses fbgimst il A B -0.3V £i9 VDD + 0.3V
Sdslniildsy

Pp (Ta= 85 °QO).. 4. = Mo W s L el 90mW
QRIVRI

AAUNMTITM e -40 °C to + 85°C
QUNATAUSIE s -40 °C to +125°C

2.15.9 Glossary of Terms

Term Description

CLE Clock

CRC Crelic Redundancy Check
Cs Chip Select

CE Chip Enable

DE. Data Readvy

GESK Gangsian Fregquency Shift Keying
ISM Indunsinial-Scientific-hedical
MCU hiicTo controller

QoD Overdnve

FWE DWN Power Down

FWE._ TP Fower Up

RX Eeceive

53T BY Standlyy

TX Transmit
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gﬂﬁ 2.25 Glossary of Terms

NRF2401A @1150A3A1 N1SYULUUAN 9 AI8n15ila 91 AUAY 3 91l
2.15.10 Modes of Operation

Mode PWE_UP CE C5
Active (B30T 1 1 ]
Configuration 1 1] 1
Stand by 1 1] ]
Fower dowm 0 X X

‘SUVI L.V IVIVUTS VI vppTiauull

drusiaziBenvesuinanunlifgil (PRODUCT SPECIFICATION) Active mode Tu
NRF2401A fiog] 2 modes deifusiail

1. Shock Burst (ia3<lulasseniil)

2. Direct Mode (lailgldeululaseaui)

TumsinaulunsasTnuaiuaziian Configuration uansnafu Feaznaialuunnis

Configuration sialy

2.15.11 Shock Burst
ShockBurst 1438138a%ayauuu FIFO mugraiattunisdetoya dailalv nRF2401A

y91ulu mode ShockBurst Huagsilidnandsdoya 145s 1 Mbps luanuiing 2.4 GHz
war idndudeddlulasaealnsaaesiiiniiuiigs lunsussaianadoyasinnisi
NRF2401A dsfoya wazUszananaldsimsiussnauiv dlnslnaeasglu nRF2401A agudn
il sl

- Tinwdanutey

- ihlvassszuulilasmealvsamesialusiangn

- annsvuiuvesteyalueIna e ldhnadadeyasdensatioy
NRF2401A ausalusunsulalagldans 3 arvdedululasaealnsatassludiu

Application ﬁdﬁamﬂaaaﬂma’]mmda%’agaaaﬂmu’mq N1u RF @9 Ty mode nRF
ShockBurst ansnsaasUianateyaiidun Tndeifisadniles s

AANYMEUBY ShockBurst

5io NRF2401A gnitseglu mode ShockBurst u&a n1sds — Sufioya uio TX-RX Tu

1A 10 kbps UAAIDIAI0E191

[} —
8-hit Ceontinucus 10kbps nBF2401A | ﬂ ﬂ_

MCU IRNRRARRRENR FFo
(T ShockBurst™  1Mbps




38

gih?i 2.27 AnNwLIBd ShockBurst

Without ShockBurst™, running at speed dictated by 10Kbs MCU

o 10mA periode >

T 10mA period  10Kbs MCU with ShockBurst™

0 20 40 al an 100 120 140 160 180 200 20 240
Time mS

gU‘VI pAy4e) Y“JELAG‘ITIULH&"UU\‘] STTOCKBUTST

fumeunsdatioya ve9 nFF2401A Tu mode ShockBurst lsisia NRF2401A
fu Mcu Tagld 3 9l CE ,CLK1,DATA
1. \dle Application Tu MCU da%’azdawé?ﬂﬁ CE 1Tu high Faag9ilf nRF2401A 3
nsUszananataya
2. Td Address (RX address) 7iaues payload vauzdenfufvednisduini payload
ilagld CRC ols udahCRC Hu ussqivhevespayload adslsina MCU agdasds
Toya ANuFILIAY 1 Mbps 19 10 kbps 1Hudy
MCU éa CE iiu low Feagsiils nRF2401A Budsdaya
4. nRF2401A ShockBurst
- Sudeluleifudu RF
- RF 14 preamble ivvas package
- Budstoya AMmIT5e9ine 250 kbps fa 1 Mbps
- NRF2401A nduludaniug stand - by



Product Specification

HRF24D14 in..
‘ShoskBurst™

Data content of registers:

and PAYLOAD ADDR PAYLOAD
L 1

Maximym 256 bits

nRF24014 ( T T w.
Caloulating CRCG ADDR PAYLOAD CRC
nRF24014 =
Adding Preamble e ADDR PAYLOAD GRC
amble

NRF23014

Input FIFO not Empty

kage
4250 or 1000kbps)

YES

Sending
gompisted?

;J‘Uﬁ 2.29 Product Specification

Product Specification

Za018
ShockEurstm
RXZ

YES
Data content of registers:
nRF2EA

[ PREAMELE ana

Incoming Cata

Pre-
ambie

ADCR, ] PAYLOAD | CRC |

| PAYLOAD | CRC

NRFZZHMA

Fecalvas Data |

and PAYLOAD CRE
Chectng CRT

| PAYLOAD | CRC

nRF22MA

Set Cava Ready
{CR1Z g PAYLOAD

NRF201A :
L sets Data Reaty =
(DR1/Z) law Ouipet Rgizter Emply:

g‘ﬂﬁ 2.30 Product Specification
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TUABUNITFUTEYAYY NRF2401A Tu mode ShockBurst 1visie nRF2401A fiu MCU

1nel4 4 911 CE, DR1, CLK, DATA

set A1 RX Touavid Feawdl Address size U84 payload

1
2. fa CE ¥ high Fsaevilyi RX vhanu
3

Tuyne 200 us 14U NRF2401A IzABERTIRERUYRYS lwenA Iildeyanselyl

4. WanTIanuloyauad ¢ check A1 Address way CRC 11 gndeanelyl F9d1
gNABINRF2401A u6in package TlviaawA DATA

5. nRF2401A 3£¥1n1359A39m2 (interrupts) MCU Tngazsiern DRL 48U high

MCU 8199 #isli CE Gy low e Al el nRF2401A nganssudeyanieou

6
7. MCU Susu pay load mudgyay1ad clock ¥83 MCU szm 10 kbps
8

e pay load m%mamuiﬂwmua'g NRF2401A 281 DR1 W low Bnaduile

Sudeyalna (e CE sy 1 9¢) mnAICE gnaalu low AveiFussuunssy

Joyalnildsgun 2.31

i=g
| |
PWR_UP | |
7 |
cs T !
1
cEel L ot |\ )
| I
ok T A=< == = - AN
oara | 1OO0CC: - - - - 00000
ANT1IANTZ I 1 IIU]]] [m:
£ |
; 2 Talr2usE  Tm
Td ™ ==
g ! N
% s
S e
| |
cs| |
| |
CEW i |
iy
H 0 |
DATA | _>|<::><:X:|
: 8 T Th .
8
g
-
JUVT ZOT TITIg OT STTUCKRDUTST T T
t=q
| |
PWR_UP [ I
| |
cs T —
cE (Y I
| [
DRAI2 S | )
| |
otz I ------ AL
DATAIDOUT? IR, ASESe R OO0
| |
ANTHANT2 I I I
| |
Td Tsbyim -~ N
e N
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5Ufl 2.32 Timing of ShockBurst in RX

t=n
PUWR_UP
cs L
CE — =
CLi1
DaTA T BEEE EREEE 000
ANTAANTZ | BE8 ERERR R RS
Td  TsbyZtdn ToaDM Tfd

sUfl 2.33 Timing of direct mode TX

N1569A1 NRF2401A
d1mMTUN13A9AT 989 NRF2401A aansaaiuaulasldanuaiunu 3 wWuwity uagen
#9999 mode shock Burst 3gi9u1a 15 byte @7u Direct mode azdlvunn 2 byte

WINTIU

A1509A1 W mode Shock Burst

N589AEel Shock Burst vinenutiu Tu 1 Ade agdivunn 1 byte @eazaunsndslu

auldl 1 egnsdnuaeeds w83 Shock Burst Usnaulusne

- Payload section width 1dszynuneiavvad payload Minlvauisonenuezdy
1 [ Y1 ) |
A1499 U84 payload oananfulaandu CRC %39 payload

- Address width Wizqd’] address %50 payload

- Address (RX Channel 1 and 2) l¥dwsussyuaensvesfudaya

- CRC T4lun1s en - de coding



PRE-AMBLE

ADDRESS |

PAYLOAD CRC

5U# 2.34 Data packet set-up

ANSAIAT Word 1Ua9Au

Configuration Word overview
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Bic Number Name Function
position | of bits
2= TEST Peszrved foT testnz
[ DATAZ W' Lengih of data payload secdom B3 chano=l 2

! 5 DATAL W Lengih of data payload secdomn B3 channzl 1
= ET ADDE Tp 1o 5 oyie address for A chaneel T
‘_': 40 ADDERL Lp to 5 byte addres: for 2X chaneesl 1
_'E & ADDE W umber of addrass bits (both B3 channals).
ey 1 CEC_L S or 16 bit CRC

15 1 CRC EM Enable op-chip CREC serarationchecking.

15 1 E32_EN Enable two channal receive moda

1= T Conmmnicaton mods (Ciract or ShockBurstTa

13 EFDE 5B RF data rate {1 Ebos reguires 16MEHz crvstal)
= 12:10 1 X0 F Crystal Fequency
=
TE -8 2 EF_BTWWE BF outpat poweer
E]
=
~ 71 7 RF_CH= Erequency chacnel

1] 1 EIEN PN or T coermdon

coloa o ~_ 4 =
q<}UV £.90 LUMIsurationTvwurus

SuusnYeINIsaAl Word Tide MSB anaglusiumis CLK 1 nau

f38819

8130971519 NRF2401A 15 2 Channel RX i mode Shock Burst t5iat5uang Ll

VDD misdsteya 120 bit ey Lie Set ALTNANYINY

AIEE |
Tl43 | Oiss | ©i41 | D1=0 | D138 | Tias | ois7 | Dl3e
Fasecved for tastizg
] I [ I [1] | ] | 1 I Fl T T T [} Tamer |
BAET
TR WS TN T E N I FTE I I FTE N AR | [ FI INETECN B TET N I T
Bassoued Foc basti
=] & o [o [T o | o o [o [t [t Taber
TATAZ W
TIle | D118 | TLi7 | D115 | D115 | Diid | D115 | TLiZ
Dizea wides ch 1=2 i= = of bits axcludics
=) | [ 1 | =) | o | =) | [ | 1] e |
TATAL W
o111l [ D310 [ bice [Diee [ Daer [oios | Dnos | Dica
Dizra width cha==al=l i= = of bits exchudinr s d3rers
5] [ T ] ] 5] [ ] Taner
ATOESD
o103 | oo [oDien [ . [T71 [o70 [ oes [Tose [oe7 [oes [oss | oes
Ctannsl== AdEass B (ap 1o 20bic}
T [ o [ @ T T 1 T T [ | T 1 1 71 |
ATOEL
TE3 [Dex [os: T ... D31 Jroae Dz | oos | Doy | Des | oDes | oos
(== 251 AcEass BoX Cap 1o 30big)
¢ T o T o T .. T = 1 1 L o T o 7 1 [ 1 T 1 Ll |
a3 ] Tz
E t= (het ch 1=
[x] I I [] I [7] Telacli I
[t
D17 | D18
CRC MWads 1 = 16bit. 0 = Fhit | CEC 1 = scsble; 0= diszhls
] | 1 E=TTI |
RE =T =
ik [Tid4 [ Tis [Dar [ Dol [Tl | D [ De | o7 |TF | oF b4 [ O [ T2 [ o1 | Do
Tow Ch EOF | oo | O Frequency EF Poawr | CEzzmsl salecsion FEER
o 5] [1] 1 1 [5] [ [ ] [ ¥ [1] [1]




;J‘Uﬁ 2.36 Configuration data word

AN589A1 Shock Burst

43

Tuauln [119 : 16] 28UszNOUAIYAT configuration register $1199 &1115U Shock

Burst lnslnaea Wiedinsanaluly VDD fwsiins Configuration Tulsuusnyiuil wagsening

msvinaululusnsnaziimswasuldunlusening RX/ TX wisUdeu Channel

PLL CTRL
PLL CTEL
D121 | D120 PLL
L ] Crpen T3 Closed B3
1 1 Crper T2 Open B3
] 1 Closed TR Closed B
i 1 Closed T Open B3
— UM 237 PLCsettng
U 121 - 120 :

PLL_CTRL A#lunisusuan PLLIleTestgunsaluazrlunsvinaudndns 2 Sadazlu

low
DATAX W
DATA2 W
119 [ 118 [117 [ 116 | 115 | 114 [ 113 | 112
DATAl W
111 | 110 [ 109 | 108 | 107 | 106 [105 | 104
g‘U‘Vi 2.38 Number of bits in payload
Un 119 -112:

DATA2 W : AaA1A11181I989 payload package RF @1115U%90 receive — channel 2
um 111 - 104 :

DATAL W : ADAIAIINE1IU049 payload package RF @1115U70 receive — channel 2

ADDRx
ADDR2

0 [ 102 ] 1oL | .. ] o1 | 0 ] & ] €8 | & | &8 | & ] &=
ADDE1

82 | 62 | & | . [ 1 [ 0 [ 2@ [ 2® [ 1 [ 3 [ 5 | =




g‘lh?i 2.39 Address of receiver #2 and receiver #1

Um 103 — 64 :

ADDR2 : fiaAddress 484 Receiver channel 2 1994 40 On

¢ 63 — 24 -

ADDR1 : fi® Address 9849 Receiver channel 1
ADDR W & CRC

CRC L

CRC _EN

17

16

g‘lJ‘ﬁ 2.40 Number of bits reserved for RX address + CRC setting

Um 23 - 18
ADDR W : @9

e 17 :

a A

Un7gnaes @115u RX address Tu Shock Burst package

Y

CRC L : CRC avmemuasdn CRC fiduaild Ty

- Logic 0 f® CRC 8 Un

- Logic 1 #o CRC 16 Un

U 16 :

CRC_EN fio &4l CRC vhamuviolsl

- Logic 0 fia CRC laivheu

- Logic 1 fa CRC ¥197u

gj ! dy 4 ¥ L3
nsasAUasnuligunsal

a4

RXI EN

CM

ETDE 5B

RF_FWR

15
+

14

L3

=)

U 15 :

g‘dﬁ 2.41 RF operational settings



RX2 EN :

- Logic 0 A 5U 1 Channel

- Logic 1 #® 5U 2 Channel

ue 14

Communication Mode :

- Logic 0 @ 1% nRF2401A ving1ulu direct mode

- Logic 1 A 191 nRF2401A 191Ul ShockBurst mode

Un 13

RF Fata Rate :

- Logic 0 /i dadfoyaiinand 250 kbps
- Logic 1 fip detioyafinananda 1 Mbps
Um 12 - 10 :

XO F: fAan15asnudves Crystal flgeu

X0 FREQUENCY SELECTION
D1l D11 Do Crystal Frequency [MHz]
0 0 0 3
1 1 | g
1] 1 1] 13
] 1 1 16
1 q 1] a0
gll‘ﬁ 2.42 Crystal frequency setting
Un9-8:

RF_PWR : A9N19A3AIAIINLTIUDIE Q) euideaan

RF OUTPLT POWER

Do D3 P [dBm]
0 0 -0

1 -10

0 =

s

35U 2.43 RF output power setting

N5ANYoIFY I RX haziiAnig

|

CH# RXEN
AN EREN L

LEH
(]
| =]




gllﬁ 2.44 Frequency channel and RX / TX setting

U 7-1:
RF CH# : l4@ervesuid veq nRF2401A

- fuamAuAYed Transmit lasi
Channel gz = 2400 MHz + RF _ CH# *1.0 MHz

1n8 RF_CH# qiiA19g521i19 2400 MHz Wway 2527 MHz

- fuin MNuEves data channel 1 lagadl
Channel gr = 2400 MHz + RF _ CH# * 1.0 MHz (Receive PIN 8)

Iy RF_CH# 9gilAnags¥ni1e 2400 MHz wag 2524 MHz
- Fuwr mfives data channel 2lgsil
Channel gz = 2400 MHz + RF _ CH# * 1.0 MHz +8MHz (Receive PIN#4)
lng RF_CH# q¢ilA10g5emi19 2408 MHz uag 2524 MHz
Um0 :
Set active mode :

- Logic 0 : #® luua @9 (transmit)
- Logic 1 : Ao 1ntum $U (Receive)
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uni 3
JUADUNITALLUIY

3.1 YN

a

nsUseynAasInadnounos 4 LNUUBNTIAAAIETEUU GPS Waga180INNI98IN1AE

Ay i UUReal Time azAoaiINIsUszendas1edneUines 4 wnu waslloullsunsy

lulasmoulnsamesiiioveniiinmessuu GPS
3.2 Mmalszendaiaginauines 4 unu

3.2.1 gunsal

A, wamashsuUsaane (Brushless Motor)

=

3UN 3.1 wawmas 2217-9

yasaineszfoslimdsiianmsndsidstunnuemesiudduinndeuiiogiaduings
waziteiesruuriinisiureueies lunsdenldusmefdeadeniiansniininuilinwi
doansuaghilinszuamniudiiduanlilngidenldueinosuuin 950 kv. manefs ueinos
ansanyuld 950 rpm./V. lledneussiuldt 111 V. azvirlsinemosvyuls 10,545 pm. us
TaertlUlumefoauemesazannsavinannadiléuszann 75 % vosiirwuall fadusowes
Fanyularien1uiss 10,545 x 0.75 = 7,908.75 rpm. wazmnAniumnudilumheiuniiesla
7,908.75 + 60 = 131.8125 rpm.

9. Speed control 30 A
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O mSTERY g © )

braramonnese (2

| 30A UBEC ®

i BEC:5V/3A RoHS (€ P

gﬂﬁ 3.2 Speed control

YAAIUANITFHBIEIUN TNz dawasliiauduilunsviinistu wazlugunsaldu
nszuakazusuldnulvanvesawmesiiaziu n1sidenldynmuauausiliivuianefiiu
waes Inedmnuduiusivluin Wmdniuunnmunsiniunnesly

a. luiin (Propeller)

gﬂﬁ 3.3 Tutim (Propeller)

madenldluindondenfianuisaasisanuisldnuiiimunliuiusnuwagliilng auv
Tunseuaiuniniidimualy suisuassuvesluiadisnnmneluiiomanusluinfidenlsi Ae
Tuiin APC 4@ 10 13 x 4.7 49

Auvaneved luia APC 4unn 10 19 x 4.7 §7 muefls vunaduriuguinaises
Tuiipfiowa 10 7 yufed 4.7 &

Aungves yufing lunmgquinnefadleluiinnyuly 1 seuluinasedeudiluls
4.7 #1 wilunmsufofaefiennulvaduveseinia (Air slip) vildldanansaindouiluldang
auiuate Armwilvadureseinimegil 30 % Faduveinoivaudisaiszan 123
rpm. zsilha3eedudululEvingy 123 x (4.7x0.7) = 404.67 fasieduniidasinfu 10.2768
WASHOUNT

1. vasamuAx (Multi Wi Manual rev 1.00)
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5U# 3.4 Controller (Multi Wii Manual rev 1.00)
yamuaunsTuieinduiilavdnvensdaeuines simihfinuauaiosnmlunisdu
fovun THud AIUANTEAUAIULBE (Attitude control) AIUANAT1MEY (Altitude control)
AIUANAILMU (Position control) AUANTIANTY (Heading control) kagi1ni1en1sdu
(Navigation) UoN91N9gAIUANNTTULE YamuUaNdssumdanisTuaniindusiiumsing Tady
milnadndne gnamusumstulflulaseoulnsinesvumdnidudulssnananisaaunusimue

LY <

lngazsudyganduweivatsuuuivelylunisauaun1sTukuusigeg

I sensors | m
I I PWM 1
| | Sensors Module | ESC1 Motor 1
|| - Gyro | I2C
- Accelerometer _ PWM 2
| | . ESC 2 Motor 2
- Compass | Micro
| | - Berome 5 controller | pwm3
| | I'C/Serial ESC 3
| E_
=Tk ! PWM 4
PPM ESC 4 Motor 4
Transmitter p===)| Receiver ([—")
PC Serial
Laptop Data Xbee
Tablet tetemetry UsB
Smart phone

5U# 3.5 szuuAIUAy

. LUALMDTS (Battery)
Juwnasdeliivianunniglueiesdusarlussuunirdadygranmuazyaniuay

lulasAaulnsaLaassiuyia GPS
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Ul 3.6 uuALHDS3 B9 Lithium
nisidentdauddainlaiaaudenislunistudunailitesndn 15 wuail a3
AMuamaanundsuLuamesansavildlasmnslinssuanemeslfuyseaudeyails
nmsianszuauemesiu Ao uawmesiednis 20A 10V annismagevlunisanszuald
ueLAD% MyuNelmas 0-100 % wwuiilinszuandsliiiu 224 1n3esdudesnsldinanlunisiu

laitipnin 15 w1l setlu

AANYVBIUUALADT = waweslinszualade x a1y
wawmasldnsvualagiafis = 33333 mA/s
AAIUUDILUALABS = 333.33 x 15

AIAUUBILUALNBINABILY = 4,999.95 (Uawwaiviyy 100%)

Aetil INNITAUIUAITIEAIAIINYVBILUAMBTNINATT 4,999.95 mA

Q. GPS Module

5Ufl 3.7 GPS Module
Module Suanigy GPS 19n1a5U u-blox/NEO-5Q Sumniied 50 Channel 4Hz (RS-

232 TTL) wiauane USB-Serial T9ufuTusunsuuauiivietivig

. naswuulsans



5UT 3.8 ndpauuuliang

3.2.2 NM590NWUULATIES4

i Tt
> <
\?D o
=
A ¢
/ 7 %
o/ 3
/_./::—j;, | 0y
P "
£ N,
A i}
p e by
I 4 | I— [ —
,’f o = i
o/
.'(.
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3.2.3 M3AnRsgUnsal

U 3.10 dunausumii

5UM 3.12 sUnuulATease

57
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Ui 3.13 Taseadrs 4 unu

3UN 3.14 dugruvesiiniesiy

5UN 3.15 wewasliudasanens 4 unu



31]17; 3.18 ‘Uai‘mﬂw@u Controller (Multi Wii Manual rev 1.00)
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31]17; 3.19 S3vlsianiu Controller (Multi Wii Manual rev 1.00)

Y

U 3.20 ndosuazMdya A M

3.2.3 MANNSNuILgansUmas

nsmuauesestudluinildlaenisiuasuausiveduindailiusidauazuseen
vosusazluindsuly nannsauauasestudluinluwuusngqilaseil

MuuadanwallazAunuef e Uil

1.v

NUEE AU IV

2. rpm vangie anusasuly

3.0
4. R
5P
6. Y

Wneds Masanuslunuana (Throttle)
nuHe M5B luneEg-221 (Roll)
wUNene M5B lUT1et-vae (Pitch)
MBS AITUYUVIU-ATLTIWIRN (Yaw)
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¥
v a o =

n3aeedafie (Hovering) vilalaemiuanlinusluiinied@ds frnusiningu e
a519u390n (Torque) 91n3U7 3.21 aziiwinluiindowazuinasmyunuduuiniwsdngin
luiinusazaasinaeiuvilmasesdulaingud

FRONT v FRONT v

FRONT v
FRONT v
3UM 3.21 Msaeedill

n1stss-anadusalukualia (Throttle) Tuiiniivdvsdeafiunieanausinnluin
Wiy viiiasesdudu-as 903U 3.22 Wunsissnnusiluiuinadesiiiuainusviadluin
wihiu vihliieSestuasstuy

N19188983818-911 (Roll) 91n3UM 3.23 luiantiigre(Front Juaznasgeg(Lefazd
ANISIRRTURAANSTURnTha(Right wazraawin(Reanni a5 19zanasiliinn1s8es
flumevn dauBesidnenldisnseiuda

FRONT v+rmp FRONT v+rmp

FRONT vrmp FRONT v+rmp

JUN 3.22 matsaanuslunuads
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FRONT v+rmp FRONT v+rmp

FRONT v+rmp FRONT v+rmp

v
v

JUN 3.23 nsiBeadiilunieun

naesdanii-udaPitchAsdndnefunaBeswindne-1n uiBeuduliluiamddne
(Frontiuazniia(Rightiflmuissanas waausaluiinndsgne(Lef)uasndsuin(Rear)aznyu
Sadurilsfensiionds luiaguinagngudininildianisdnnas silfiaTesduidesly
danth daguil 3.20 drumaBesimisnundsildiinseiudi

FRONT v-rmp FRONT v-rmp

v
v

<

FRONT v-rmp FRONT vormp

JUN 3.24 nsideaiiluthavii

N1y UAIMIN-A DN UIRN (YawilriaaaEdlu e ningre (Fronuas ndewan
(Reanunnaaniqlusiandsine (Lefuazntiuan(Rightiiielvussdniinainnismsuves
Tusiaduilannn yiliadosdunyusmuduunfinfagui 3.20 dunsvgusinuduuning
Almignsaiutnu

3.3 Hard ware #l#lun1s¥udedayea GPS
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3.3.1 Microcontroller

;51]17; 3.25 Board Microcontroller

lulaspoulnsataasnszna Multi Wi Manual rev 1.00 483U38% Atmel finiiea31udn

TUsuns 32K byte nhgamddoya 2048 byte aufinad 11.0592 MHz

3.3.2 RF Module

5UT 3.26 RF Module TRW24G

RF Module twe$ TRW24G Sudsfimanud 2.4 GHz ddlalna 50 was Tuilaelsddsinang

annsalunasnsunaziidalalud wazlisagralusinsulileneans

3.3.3 GPS Module
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5U# 3.27 GPS Module

Module Sumaiien GPS Ta1a5u u-blox/NEO-5Q Sun1at7isy 50 Channel 4Hz (RS-
232 TTL) wiauans USB-Serial T49amfulusunsuaufiviornng uoudaaunsawmunlusunsy

yuAaum PC uinlulasmaulnsaaas MCU

3.3.4 ﬂ’]iL%@llGi’e]ﬂ’]EﬂUiBUU GPS

UM 3.28 nsiweusianigluszuu GPS
Junseenfiiiefiazlasu GPS wuvsynsuvinnu: 14 5V uay GND anwess 12C uag

\Fousie GPS Wiie RX2 wag TX2 wasn Crius AIO

3.3.5 UABNLABLLATUNTYINAUVBITLUU GPS
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% $GPRMC,081102.00,4,1350.93503.N,10032 43934,E 1,04

e
MEGA32 ) > -
TRW 24G
|
\
I\
il
______________________________________________________________________ b
i
\
\
i
{ I‘
Lal = 13055651 |
Long = 10032.6523 \.“,
\
{l
Y J
PORT
A
iy
MEGA32 o = =y
TRW 24G

JUN 3.29 vdenlaazunsunsviiauves GPS

PUANNIFINNIU

o

1. GPS Module s li7 38.4 bit/sec 3zsudngrafiiasunuidagiuainaiiiieuds

Fuarunlasuitnlulasasulnsatans Multi Wi Manual rev 1.00 Taeld Port Dy tHud15U

o

oy Tnowndyaned Port Do WU 38.4 bit/sec

2. Multi Wi Manual rev 1.00 9805333udayay1ed GPS Milmsdsdoyaumseld f1ing

v Y ]

dadoyaun Multi Wii Manual rev 1.00 9gviinissudeyailuszuuiiin azfign uazasifgnds

Toyeunaur Port C U836 TRW RX 2.4G Wilodsdayana wireless TUSasu

3. TRW TX 2.4G ag5udygraunainsdsiazazdadiluds Multi Wi Manual rev 1.00
WAITIININTIVARUT Y IINgNARTEl gNFed axAgn LazasRgnlzITUENNAULID
LCD

3.3.6 1AT9E5 199999930 AENE Q0
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GPS Module

s s
B NEY
O pre” 2
|+ s
T § POl
— = vea [
0 S DaTA -

3UM 3.30 laseasnaveanasnndedyay o

(@]

d

WANAITYINIU
1. 990 GPS Module agilv1 4 41 A GND fie n3139, Wldes 5V, 91 Rx Suteya ,u1 Tx

delaya
2. 11 Output 2197 Tx ﬁdﬁa;ﬂam Output 71w1 PDO 204fU5A Multi Wii Manual

rev 1.00
3. 1voya GPS fisudaaadld Output eenan Port C vasuasa Multi Wii Manual rev

1.00 Input WALUTIEa TRW 2.4 GHz

3.3.7 NIATU - NIAAIUDITTUUFYYIUNIN

LUHF 1.2GHz Wireless Camera
v

22

el \

Tuner signal
Input DC 9V 6.
e
L e
:M
Input DC 12V —I

Vedio output

Audio output

JUN 3.31 msfu-davesszuudyaunin

3.4 szuun15angin



N

BATTERY LIPO 11.1v + RECEIVER
3000mAh 20c 246z
- PP p—
T T [ FLIGHT CONTROL|
ESC ESC ]4°ESC | ESC
30A ﬂ 30A | 30A ‘ 30A TR
|
e = bt
M M M M
BL 1 BL2 BL3 BL4
2212413 2212-13

2212413 2212-13

JUN 3.32 szuunsteliganiuaunisiu

BATTERY LIPO ik
11.1V 1000mAh 20C

INPUT
114V

SUTPUT QUTPUT

av SV

o ® 3

CAMERA GPS

Ul 3.33 szuunsaneleyn CAMERA wag GPS
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Ui 4

WNaN1INNaDY

4.1 AISNAFIUUTSENSAIWNITUU

A15199 4.1 MsNedauUsEaNSNINANTTUY

68

& ) e v Y a
AN | ITAUAINGY | seEzLanle JoRANAA
(Luns) (W19)

1 10-50 7 -

2 50-150 6 Tnuaudzvy deoaunaiantos

3 150-250 6 1DLHDTVNUATN TN ALUALRNDSITNE
Tagaunnuy

i 250-350 6 19LMBS30U 1HBI9INYINIUNLN SUNDIFN
wanaUwaslAsiutazisuiaulsny

Y] a [ =3 ) Yo

1995L8aR0 UL s liABewin YilrTeAy

5 350 5 lgnTuilandsngyiliidvauna

4.2 53UUTU - dednysyIainIn

A9 4.2 NTVIAFDUTEUUSU-dedeyqu

328EN9 (bUAT) NANIINAADY
50 AU IUNINTALIY
100 A QN INTALIY
150 Ay ey1UN N ALY
200 AN N ALY
300 He Q1N INTALAY

4.3 STUUUINNNAALY GPS ADARILALY
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o GPS Module $udynafidnainaniiien (egfianinzenmeniedaswnagueg) as
vinnsdsdyain Wireless GPS &onsunis ieszyfidnazigauazassign lnsnaaey
dueyu Wireless GPS Soasunis fisvag 10- 50 wnslufiuiilds Usng71n1580AR N
#1e GPS anansndoamunislasilifesdinsaiuausiuilunduldd wagiisser 50 - 70
ams @unse Su-dsdyanm GPS MaRsuflaudsvzidndes wiidlemeszes 70 wastuly
n3Sudedyey1 GPS Ssdensunualan witfiesannauuznzinntwinlfiadesudoud

AUNTEUAAUN UL NZUL TV

4.4 NMINAABIAINNNTEZUY

d’ a g‘J’
f19999N 4.3 NITNAADNITIVNTEUY

Al dgnmnisiey | szduadnuge | szesanild TaRAnaTn
nAHOU | ndeg GPS (wun3) (ui)
1 Uni Uni 50 5 -
2 Uni Un# 100 5 wn3esluduauna
Enteeiilasainax
3 Uni Uni 150 5 \nsesluduanna
Enteeiilasainax
4 Uni Uni 200 5 insesluduanna
ntleniilosainas
wunmeiisou
5 Un# Un# 150 5 Felwlsiviieans
UBLMBITEU Wazay
w3y viLEe
auna
HREIVT) nsnadeulunisdu 5 as indeRianaintu vemesFufeulurnsdy

[y

a 1 a a 3 = £ d' d' 1
fanenurateseukaziuanesoouluraetudual 7-8 w1 azAssnlUdsuluames tudl

[
a =

wazilladudugeUseunns 500 wes SulnansenuiuesesiulauinUsneyliasesliauna

v a <3 o 1 [ 1 a a 1 1% 1
WANENN GPS a@ﬂﬁﬂLL%UQ‘VI’N’]UBQLLﬁ%Lﬂ@LiNN@QIﬂJL%U@’JﬁJG}’]LUaW
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uni 5
dyUnanisvaasuastaLauawue
5.1 YN

dy dy I d' U o a 3 d' Y o 1

Wemluunilaziunisaguiferdunisandununmuevedasnuinlavianinddaym
wazaUassAlunisaindlasanufeeglaenazliiinnisufiRnudannudnianudmned
Aandaliunnnsedesiealaienazlaidukuinistunisintlunauniuduielmin

Usgleyldmiugnaulasioly
5.2 asunanlaainlaseny

5.2.1 la3dnnisuszyndeanwuulaseaiieain wineUmesiuy 3 unu 1u
wareUmasLUU 4 unu

5.2.2 ldeudifeiumsdeulusunsulagld lulasaeulnsaiaes

5.2.3 annsavhmstulaemsdeasiumissng GPS Tnefilifeanisaunusinuilun

5.2.4 I#nmedoulmiidaiausazisiug

5.2.5 lofuanuinetdnwaugnisiu
5.3 YUaLauanuslun1sSNAINIlASIUY

Tumsilassnufithunldnsudadymuasdofionainvedassnuuissems Favh
Thidaunnsesiildmudmnarlvudledamuasiamunlassnuliiiussansnamuasnnsldo
Ievannvaneunntu sail

5.3.1 annsaimunlunisidisdreuwes 4 unudszyndnisldauuenainnisanenin

[ 1 d' [% 1 v a < ) £
‘I/IN’E]WﬂWﬂL‘UU@EJNE]Ul@ WU NSIAVANTIATANULIIRN LUUAU
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[

5.3.2 @usanmusEuy GPS Tiusniinasuuniisluy google map Tnansiliau
TUSUNTUNIIADUNILADS

v v v

5.3.3 @11150039ULAT9lA bnaunnTuka s Feat U3 o N UN AR LB LA lnauNT U

%3 1 dy d‘ = 1
ANIAUINAIN U neRwmalulagivl

5.4 uaTsAlun1sAniueY

Iumiﬁ%ﬁﬂﬂiqqqu%ufjﬁﬂﬁm3wuﬁﬂﬂzy;mLLaquassﬁﬁmﬂ Tunsvilassaudadom
wanilgsumsuilonudunousasililassnudidanudtimnearsyeznaniimmunll
5.4.1 Ygymludeansinduedaeuines 4 unu fMenules
5.4.2 gymiludeniminuarsroznainisiuressdnedimes 4 unu

5.4.3 Ygymnszuaanluvuziunoutiy
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UITUIUNTY

Usedu wasdudna nsleulusunsuaiuanlulasraulnsaiaas AVR aen1w C
U WINAVR 183 1 (C COMPILER) Ngawnne, 2545

Twlsau 1aartieia, nua wuesd Walannisfinwilias nyanne: %Lﬁmgmﬁ’u,
2539

a o a

g R99n5dnd insesiudivguarszuUIngdeas ngaumme: idagiaduy, 2521

duwus lyeniw oanmanaransidesiu nsauyme: Auzdmnssueans
wnIngdemalulagnszasunainszuasivile, 2549

anudifasduifsafuniadeululasnoulnsamasnazga AVR. [ooulatlidndld
nhttp://www.find-docs.com. (Tuiidudoya : 17 Funmy 2555)

PFV wushis.[oaulav]dndsldann http://www.rcthainet/webboard/ . (Tufidu

Toya : 5 WeFANeU 2555).
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CRIUS ALL IN ONE PRO v1.0 Multi Rotor Flight Controller

Manual rev 1.3

By Quadframes

Features:
-Supported MegaPirateNG and MultiWii firmware
-Up to 8-axis motor output
-8 input channels for standard receiver
-4 serial ports for debug/Bluetooth Module/OSD/GPS/telemetry
-2 servos output for PITCH and ROLL gimbal system
-A servos output to trigger a camera button
-6 Analog output for extend device
-A 12C port for extend sensor or device
-Separate 3.3V and 5V LDO voltage regulator
-ATMega 2560 Microcontroller
MPUB050 6 axis gyro/accel with Motion Processing Unit
-HMC5883L 3-axis digital magnetometer
-MS5611-01BAO01 high precision altimeter
-FT232RQ USB-UART chip and Micro USB receptacle
-On board logic level converter
‘Match the standard of RoHS

-One of the following basic mode
- Acro
- Level
- Alt Hold
- Head Lock
-Optional mode
- HeadFree (CareFree)
- GPS Hold (Need GPS receiver or Extend Board)
- GPS Back to home position (Need GPS receiver or Extend Board)

Elight mode for MegaPirate

‘Acro

-Alt Hold

-Simple

‘Loiter (uses GPS)
‘Guided (uses GPS)
-Position (uses GPS)
-Circle (uses GPS)
‘RTL (uses GPS)
-Auto(uses GPS)
- Follow Me(uses GPS)

1|Page



THARKS ased for PP SUL receaver o Remtibhs 050 boand
‘_ A THIFG wsed fof OGP, you can cannedt ey sandard WAE A GPS recares
THURX] used for isiemetry module Mg Abes J0Recn

Recever
Connectmne -

WUolsr Connectons

Motor connection

-Multiwii : D2/D3/D5/D6/D7/D8/DS/D10
-MegaPirateNG: D2/D3/D5/D6/D7/D8/D11/D12

External Power: if you don't power it by the BEC from the ESC Also needed to power Expansion Board.

-cam pitch = input from RX

-cam roll = same

-auxd= same (aux port 1-4 u can see in the Multiwii config tool on PC)
-aux3= same (aux port 1-4 u can see in the MultiWii config tool on PC)
-aux2= same (aux port 1-4 u can see in the MultiWii config tool on PC)
-aux1= same (aux port 1-4 u can see in the MultiWii config tool on PC)
-yaw = input from RX

-pitch = input from RX

-roll = input from RX

-throttle = input from RX

-5v = s0 the RX gets power

-gnd= ground

-trigger 9 = fo trigger the cam if needed

-echo 10 = optional echo ultrasonic sensor (?7?)

-2x Motor out 11, 12 (where do | put which motor?7?7)

-5v bridge, jumper (if you power it by the BEC from the ESC this must be closes)
-pitch 44 = for the CAM Gimbal system

-roll 45 = for the CAM Gimbal system

-trigger 46 = another trigger

D8/D10 is sonar sensor port when you use MegaPirateNG firmware

12C port
(slc, sda, 5v, gnd) = this is the for expanding like Gps.

SO/FTDI
(gnd, gnd, 5v, 0, t0, dtr) = can be connected a bluetooth module or standalone FTDI cable(if the USB on board is broken)

51-83

(tx1, 1, tx2, 2 tx3, X3, vee, gnd) = RX1/TX1 used for PPM SUM receiver or Remzibi's OSD board
TX2/RX2 used for GPS, you can connect any standard NMEA GPS receiver

TX3/RX3 used for telemetry module,like Xbee,3DRadio etc

A0-A5
AD~AS is reserve port,no "output”

2|Pa
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Extend Board for ALL IN ONE PRO

E res:
‘Included U-blox LEA-5H GPS Module and Xbee socket. ( Been advise this will now be LEA-6H GPS module)
‘Working with AIO PRO FC, provides full UAV functionality.
-2 separated 3.3V LDO voltage regulator

-25X25mm active GPS antenna with 200mm cable

Extend Board connects to $1-S3 port

Please note:

The extended board must be powered via external power pins on the main board and the yellow jumper is to be removed.
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Software code changes for Multiwii and Megapirate

Multiwii

Add this code to def h in MultiWii 2.0 or later verson
after

/! Y
S IMU Orientations and Sensor definitions HhAS———
/ Y/

/please submit any correction to this list.

#if defined(CRIUS_AIO_PRO_V1)

#define MPUE050

#define HMC5883

#define MS561101BA

#define ACC_ORIENTATION(X, Y, Z) {accADC[ROLL] = -X; accADC[PITCH] = -Y; accADC[YAW] = Z}}
#define GYRO_ORIENTATION(X, Y. Z) {gyroADC[ROLL] = Y; gyroADC[PITCH] = -X; gyroADC[YAW] =-Z}
#define MAG_ORIENTATION(X, Y, Z) {magADC[ROLL] = X; magADC[PITCH] = Y; magADC[YAW] = -Z}}
#define MPU6050_EN_[2C_BYPASS // MAG connected to the AUX 12C bus of MPUE050

#undef INTERNAL_I2C_PULLUPS

#endif

then add this to "boards and sensor definitions” in config.h

#define CRIUS_AIQ_PRO_V1 /# Crius Mulfiwii AIO PRO v1.0

Eor the GPS, scroll down to the GPS section in config h and set the following:

#define GPS_SERIAL 2
#define GPS_BAUD 115200

Megapirate

These settings are all in APM_Config.h you will see this tab when you load the Attitude pde file in the MegaPirateNG/ArduCopter folder.

// Select your sensor board

#define PIRATES_SENSOR_BOARD PIRATES_FREEIMU_4

”

PIRATES_ALLINONE

PIRATES_FFIMU

PIRATES_FREEIMU

PIRATES_BLACKVORTEX

PIRATES_FREEIMU_4  // New FreelMU 0.4.1 with MPU6000, MS5611 and 5883L
PIRATES_DROTEK_10DOF_MPU // MPU6000, MS5611 and 5883L

4

I/ Select your baro sensor

#define CONFIG_BARO AP_BARO_MS5611_I2C
i

AP_BARO_BMP085_PIRATES
AP_BARO_MS5611_I2C

*f

/I For BlackVortex, just set PIRATES_SENSOR_BOARD as PIRATES_BLACKVORTEX, GPS will select automatically
#define GPS_PROTOCOL GPS_PROTOCOL_AUTO

If'

GPS_PROTOCOL_NONE without GPS

GPS_PROTOCOL_NMEA

GPS_PROTOCOL_SIRF

GPS_PROTOCOL_UBLOX

GPS_PROTOCOL_IMU

GPS_PROTOCOL_MTK

I

4|Page



GPS_PROTOCOL_HIL
GPS_PROTOCOL_MTK16
GPS_PROTOCOL_AUTO auto select GPS
GPS_PROTOCOL_UBLOX_I2C
GPS_PROTOCOL_BLACKVORTEX

*

Crius All In One GPS and Installation
By fpvcentral on Jul 10, 2012

Configuring the GPS

The first order of business is to configure the u-box based GPS module from its default 9600

baud serial speed and 1Hz update rate to a more useful 115200 baud at 10 Hz update rate. To
do this, you will need to connect the GPS module to a USB-to-Serial adapter, for example the
little USB FTDI interface we used to set up the Crius Lite. Connect GND to GND, 5V to 5V,
RX to TX and TX to RX (obviously).

After that, download the u-blox configuration software at http://www.u-
blox.com/images/Support/Support Products/EvaluationSoftware/u-centersetup-6.2.0.0.zip

This program allows you to connect to the serial port of your USB to serial interface. Set it to
9600 baud, 8 bit, No parity, no flow control for now, as that’s what the u-blox module uses
by default. You don’t need to change anything but the baud rate really. If that goes well, you
should see GPS information streaming in, the little monitoring windows should jump to life.
If that doesn’t work, try power cycling the GPS.

Once you have the GPS working with your PC, you need to go into the configuration
window, set the baud rate and update speed, and save the configuration into the GPS
memory. You’ll notice that there’s a small button cell on the GPS module, this actually
powers the configuration memory because otherwise the u-blox would revert to default
configuration at every power loss.
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The Configuration Menu can be accessed via “View”, “Configuration View”
B

Now select PRT (Ports) from the list on the left, the Target is UART1, and the baud rate is
115200. Leave the protocol options unchanged. Now Press the SEND button below the list
on the left. If you do not press SEND, the values will not be changed! (Note that the send
button is on the left side, below the list of configuration categories. In these screenshots it is
grayed out.)

@ e 70 sdaCh il 1 i s [FESTER 2
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wibas§  No fie open

Now scroll the left hand list down to RATE (Rates) and enter 100 ms for the Measurement
Period. 10.00 Hz Measurement Frequency, 2 cycles Navigation Rate, 5.00 Hz Navigation
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Frequency. Again, do not forget to press SEND when done. Now all that’s left is to write the
configuration to the configuration memory.
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Scroll the list up to CFG (Configuration), select “Save current configuration”, and press the
SEND button. '

Now the GPS module is ready for action.
Wiring the GPS module

The GPS needs to be connected to the RX2 and TX2 ports on the Crius AIO controller. At
the same time, 5V power has to be supplied as well, but the serial ports 1, 2 and 3 on that
connector don’t offer Vec (they can if you power the board externally and remove the yellow
jumper, but that’s for another tutorial) — so the easiest way is to just use the 5V and GND pins
of the 12C port. This is simple because Crius was so nice to supply all the molex connectors
needed with the board — all you have to do is switch around the pins a bit.
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This is the simple solution to get a serial GPS working: Use 5V and GND from the 12C port,
and connect the GPS to the RX2 and TX2 ports on the Crius AIO
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The Crius All In One Pro Flight Controller (AIOP)
Multi Wii Manual rev 1.00
By Gaza07

http://www.multi-rotor.co.uk

http://www.rctimer.com

Features:
*Supported MegaPirateNG and MultiWii firmware
*Up to 8-axis motor output
*8 input channels for standard receiver
4 serial ports for debug/Bluetooth Module/OSD/GPS/telemetry
»2 servos output for PITCH and ROLL gimbal system
*A servos output to trigger a camera button
*6 Analog output for extend device
*A 12C port for extend sensor or device
-Separate 3.3V and 5V LDO voltage regulator
ATMega 2560 Microcontroller
-MPUG6050 6 axis gyro/accel with Motion Processing Unit
*HMC5883L 3-axis digital magnetometer
MS5611-01BA01 high precision altimeter
*FT232RQ USB-UART chip and Micro USB receptacle
*On board logic level converter
*Match the standard of RoHS
Flight modes for Multiwii
*One of the following basic mode
- Acro
- Auto Level
- Altitude Hold
- Heading Lock
*Optional mode
- HeadFree (CareFree)
- GPS Hold (Need GPS receiver or Extend Board)
- GPS Back to home position (Need GPS receiver or Extend board)



All connections are clearly marked on the bottom of the board

Serial Ports 123
A5 A4 A3 A2 A1 A0 Gnd Vcc Rx3 Tx3 Rx2 Tx2 Rx1 Tx1

12
Sck |® @ Mosi SRV %
Rst (@@ cnd w = i‘ii
VIV P H.‘Pll-f PENIE M:n* Serial 0/ FTDI

3.:":___&_ ' ol i “',.:!célﬁs".." i E ‘!

(i pant  fent J 40 1 rd

Cam Pitch 33— : AlD PRO vi0
Cam Roll 32 '

Aux 4 A18
Aux 3 A14 — T 34 18
i A13 SO e o el

Aux 1 (Gear) A12 1 - :

Yaw (Rudder) A11

Elevator A10
Alleron A?

Throttle A8 12c Port
Sv

Ond— iR

Motor Pins see chart below  Jumper
for connection diagrams

Note: when using the Usb connection to upload the firmware you need to
disconnect the blue tooth module as it will prevent the upload

Pitch Roll Trigger



The yellow jumper must be removed if you’re using the extended power,
The serial ports are not powered if the jumper is left on and the board is
powered by the esc, you have to take power for the serial port from else
where, It is also advised that all but one of the red wires be removed from
the esc servo plugs,

I have removed the jumper from my board and soldered 2 header pins in to
the extended power port, and plugged a 3a Ubec in to it,

This powers the whole board and all ports and is in my opinion the best
way to power the AIOP

- w . v |

2’ |/ 3A Ubec Plugged

b In to the extended
power port

.

Mutli Wii doesn’t support sonar or serial 3 telemetry yet so | have just fitted
blue tooth and Gps, The Gps is a CN-06 v1 which has since been updated to
the CN-06 v2 and now has a larger antenna and eeprom to store the Gps
settings, there is a fix by EOSBandi from the multi wii team that sets the v1
Gps to a higher speed rather than the default 9600bps see post below
http://www.multiwii.com/forum/viewtopic.php ?f=8&i=2 1 66#p20097

You have to add the new gps.ino to multi wii v2.1 and make the changes
shown in the code or you can get a pre configured copy for the Crius AIOP
from Multi Rotors UK
http://www.multi-rotor.co.uk/index.php/topic.376.0.html

Any standard serial type Gps module will work on the AIOP and this will
have to be setup for port number and speed in the config.h of multi wii

AlOP GPS AlOP Bluetooth
Gnd Gnd Gnd Gnd

Sv S5v Sv S5v

Rx Tx RxD Tx

Tx Rx TxD Rx



Motor layout And Prop Directions

PITCH

-

Multi Wii Firmware htip://code.google.com/p/multiwii/

Multi Wii Sites

WinGul _http://code.google.com/p/mw-wingui/
Multi Wii Copter http://www.multiwiicopter.com/wiki/archive/




The Crius AIOP comes with the newer ms5611 Barometer and this is very
sensitive to prop wash and light so must be covered with open cell foam to
protect it, see images below

Place the foam over the barometer and then use some thing to hold it in
place but please do not glue it on,
I cut a piece of copper clad board to the right shape to hold the foam,
and Gps in place, it works very well and may act as a shield for the Gps,

The MS5611 still has to sense the air pressure so you must not use any
rubberised type of foam that my block the holes,
If you can breathe through the foam then it is the correct type

When you connect your motors for the first time make sure you leave the
props off and give them a spin to see if they are going in the right direction
if they are not then you need to swap over any 2 of the 3 wires going to the

motors from the esc (speed controller) and this will reverse it,

It is very important that the right motors are connect to the right pins on
the AIOP and that the motors spin the correct way as show in the diagrams

above you arm the copter by holding the yaw stick right



Arduino

To load firmware on to the AIOP you will need a copy of the Arduino App
This can be found in the link below v1.01 is the current version.

Arduine Guide hiip://arduino.cc/en/Guide/Windows
Arduino Downloads hittp://arduino.cc/en/Main/Software

You will also need a micro Usb cable

Be very careful when using these Usb cables as it is very easy to pull the
socket from the board.

Once you have downloaded the Arduino app extract it to your documents
folder, and also create another folder in my documents called Arduino then
extract the multi wii firmware in to that folder, load the Arduino App and
follow the images below, you can just skip all of the next few sections if
your already a regular Arduino user.

% sketch_sepi3a | Arduino 1.0.1
S Ecit Sketch Tooks Hep

Cirieh
CcriH+Q

Close Cirhw
Save Crhs
Save As... CrhShift+s
Upload Criy
Upload Using Programmer  Ciri+Shift+
Page Setup Ctrshift+
Print CrlP
Freferences CtrHComma
Quit CrkQ

Click file and then move to sketchbook as above you should see the
firmware you extracted to the Arduino folder you created and extracted the
firmware to



Fasers | Sl | conbgn

Arduno Dusmilanove w/ ATmegascs

Ao Diecimila or Duemilanove w/ ATmegal6e
Arduing Nano w/ ATmegas2s

Arcuing Nano w/ ATmegalbi

- Ardii Arduing Meqa (ATmeqal280)
® e | arduing Mini w/ ATmega228
e il Avckiino Minkw/ ATrmega168
santane m_mul'z 7 . " Arduino Ethermet
#define GPS_BAUD 57600 Arduro Fio
archire BT w/ ATmegadeg
ot Arduing BT w/ ATmegalsa
4datane ATH LityPad srduiro w/ ATmega=ea
LilyPad Srcine w/ ATmega168
#detine GFS_LEAD FILTER * archiing Pro or Pra Mini (5V, 16 MHz) w/ ATmegaios
Arduing Pro or Pro Mink (5V, 16 Mz) w/ ATmegal6e
Arduing Pro or Pro Minl (3.3V, B MHZ) w/ ATmegai2e
Arduing Pro oF Pro Mini (3.3V, 8 MHE) w/ AT mega 168
TRORINT SERTA Arduind NG or older w/ ATmega168
Arduing NG or older w/ ATmega8
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Click tools once more and select the com port your AIOP is using you can
check this in the windows device manager if your not sure which it is.



& MultiWii_2 1 _AIOP | Arduino 1.0.1 T

faefine (UADD
Fdetine QUADX

Click on the tab config.h this is where the setting up of the board is done,
Scroll down to the section shown above and set your frame type it is set to
QUADX in the picture above, any lines with the // in front and in light grey
are commented out and are un used only the line with out the / and in solid
black are used and this sets the frame type in the firmware

o MultiWii_2_1_AIOP | Arduino 1.0.1
File Edit Skeich Took Help

5n #re hrrp: /fewe. diymulticoprer,

« http: //vwwe. diysalricopter. com

= S
#define CRIUS_AIO_FRO V1

Next scroll through the page until you find the line shown above again it
needs to be un commented as shown no // and in black



o MultiWii 2 _1_AIOP | Arduino 1.0.1
File Edit Sketch Took Help

©O0 DHD

| Wtz m0P | Buae | GEPROM | 0P8 | MU | LoD | LED | ouput | RX | Sensos | el |

#define GP3_SERIAL 2
#define GPS_BAUD 57600

ditetnie WITA
fdefine UBLOX
#itntine ATE

The next step is only for those that have a Gps module if you don’t just
make sure the lines in black shown above are commented out using //

The portion of code shown above in yellow are the modifications created
by EOSBandi of the multi wii team as | said above earlier | have already
added these modifications for use with any ublox Gps module that has no
eeprom to store the settings you can download this pre configured and
modified firmware here http://www.multi-rotor.co.uk/index.php/topic,376.0.html

You can use any serial Gps with the AIOP and just have to set the com port

and com port speed as shown above if your Gps does have an eeprom then

you don’t need the modified code and are better of using a fresh copy of the
V2.1 multi wii firmware

If your using the mtek Gps such as the FMP-04 there is a upgrade program
around which enables you to set the speed on in Gps firmware to 115200bs

If you have the newer CN-06 v2 that has the eeprom and larger antenna
then you are also better off using a fresh copy of the multi wii firmware
And editing it your self as shown above, there is a program from ublox to
alter the settings of the Gps module available from ublox it called the
Ucentre and is available here
http://www.u-blox.com/en/evaluation-tools-a-software/u-center/u-center.html




e MultiWwii_2_1_AIOP | Arduino 1.0.1
Fila Edt Sketch Took Help

brops//atore. chdevices. con/

v re htop:/fwew, diymulticoprer. con
hoep: //wws. diywulticoptes. con

#detine CRIUS_ALD_PRO_VL

“dstarl rogec

Once you have completed all the set up stages above then you can save
your edited sketch and then click the upload button highlighted above
Arduino will then compile the sketch and report any problems if there are
any and then start the upload process, you should see the rx tx leds
flashing at side of the Usb port when this happens, if all goes well Arduino
will report upload completed and you can then connect to the board using
the multi wii gui or the win gui to start setting your board ready for test
flying, there are many more settings in the config.h tab that can be altered
to make your copter behave the way you want such as min throttie
And motor stop which stops the motors running when you arm the copter
They will only run when you apply some throttie, to cover these other
options your probably best of joining a forum and seeking further advise as
to cover all options would take quite a while.

The Multi Wii Gui & Win Gui

you will find the multi wii gui in this folder MultiWiiConf_2_1 it will be with

the firmware go in to the folder and then in to the win32 folder if that is the
version of windows your using and start the MultiWiiConf_2_1.exe

or alternatively down load and install the win gui from the link above as it

is much easier to use and more user friendly, with both versions you select
the com port your using and click start or connect in the win gui.

Note: you must use the correct versions of the Gui’s that match the version
of firmware you are using
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If you have managed to load the gui you should be looking at some thing
like the picture above, im not going to explain the full workings of the gui
that would probably take a full manual but hopefully enough to get you
started, as can be seen | have a Gps connected and working the grey ring
with the compass bearings on will flash if it is receiving data from the Gps
module, and also show the direction to the home point where you armed
the copter, one of the main things you need to do is sit the copter level and
then click the CALIB_ACC button this will calibrate the accelerometer that
is used for auto level stable mode flying, after that you also need to click
the CALIB_MAG button but this time you need to hold the copter above your
head and spin it in all axis possible it then calibrate the mag (compass)

it is best to leave the P 1 D settings as they are for test flying and then
make adjustments to those if needed after you have test flown your copter,
If you do need to change them hover the mouse over the number you wish
to change and hold down the left mouse button and move the mouse from
left to right to alter the numbers in the fields,

Setting your tx switches up is done in all the little boxes where it says aux
1 aux 2 aux 3 aux 4 you click in the box you want and it will turn white to
indicate that function is active for that channel switch in the position
selected, 2 way switches are low to high or high to low depending on the
radio and this can be checked in the top right corner on the graphs when
you move a channel switch or a stick the bar corresponding to that channel
will move, you will see then what the switch reads and in what position
3 way switches are low middie high or high middle low again depending on
your tx low being around 1100 middie 1500 and high 2000 or there about

OUADRICOPTERR
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When you have set a switch and test it you will see that function turn green
and then off as you switch it, the best way to learn what happens is to have
a play around with them and set them up for the way you want to use them
Before the white box settings become active you must hit the write button
to write the new settings to the copters memory, if you get in a mess you
can always hit the reset button which will return you to the default
settings,

Below are some pictures of the win gui it works pretty much like the
normal gui but is in tabbed sections so is a little less to look at and has a
map tab to be able to your position from the Gps data,

You make selections for switches in the same way except with the win gui
And still have to write the changes made to the copter, the PID settings are
a little more easy as they have the windows type boxes with arrows to
adjust your settings

2 MultiwnGul
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This is the real time data display of the win gui you calibrate the acc and
mag here and you can see all the data for the sensors and rc
Compass and Gps, it also shows what sensors are active,

You can also save your settings to your hard drive to re load at a later date

| fully recommend the use of blue tooth when connecting to the gui as this

saves wear and tear on the Usb port and it is easy to tear the port off when
handling the copter as you forget about the wire connection start moving
the copter about and bang you busted it, blue tooth is cheap and just as

fast as the wire and very easy to setup you can buy a Usb biue tooth dongle

for your computer very cheap from the likes of eBay windows will normaliy
set this up for you and the normal pass code for the rctimer blue tooth is

0000



& MultiwnGul

This is the screen where you setup your switches as mentioned earlier as
an example aux 3 when set to the middle (1500) turns on HEADFREE
It also shows the live rc data so you can see what each switch reads in
what ever position it put in, again you must write any changes you make to
these setting before they will become active
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This is the map tab and shows the position of the copter via the Gps
you must have an internet connection as well as being connected to your
copter to see this data, it shows your longitude and latitude and how many
satellites your fixed to, not a lot of use but nice to loock at 3-)

1 hope these docs have helped you and if you have any questions or get
stuck please feel free to join the Multi Rotor UK forum
Where | can be found most days we are a friendly crowd and always willing
to help where we can there is a link to the forum at the top of this doc,

I will be adding a section soon on how to use the ublox Ucentre to
configure the newer Cn-06 v2 and other ublox modules
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