Setup code notes
o2 -> the same as unsigned char (@ -> 255) EX/GENIHIELE 0 (CREEEEEEEE )

o 27 volatileEMEA RS IFHmiFsSvolatile TE RN TIRERETHH, 5
volatileZEFXMIZE, FEBEFKHITRIEM, UGRLEE, S/RIEENEMHUPIREL,
Volatile BERR“ZTH”, NiZBBEANEHIZFFNRIEAFMILLHIREE, C BEBHEXEENX
volatileX$EF: volatileiREEmIFBREEEFIE XN T EMNEEIENE, AtmEENER
BAREEEEHEBXI N T ENNE, SRFEFB[BHZEEFMML, BEEMNTEAREIUPE
EXEdE, M A URE Rttt 8932 E 1h18).

e 41->45

o [B operation: “HFIS5EHE

e interruption programming:

o SMNEBRER
 UnofRBYR I3 IR A2, 3

o« FAE: attachInterrupt(digitalPinToInterrupt(interruptPin), function, CHANGE);

e The ) function has three parameters: first is the
interrupt pin converted to Interrupt using the
function, second is the function name (&
FRHBECEEEEN, void¥E, £BE) , and last is the mode which
describes when the interrupt is triggered. Here, it’s set to CHANGE
which means the interrupt is triggered when the pin changes its
state. Other possible options are:
e LOW to trigger the interrupt whenever the pin is low
e RISING to trigger when the pin goes from low to high
e FALLING for when the pin goes from high to low
e Pin Change Interrupt
o 5|HIE
Atmega168 Pin Mapping

Arduino function Arduino function

reset (PCINT14/RESET) PCE] PCS5 (ADCS/SCL/PGINT13) analog input 5
digital pin 0 (RX) (PCINT1E/MXD) POOL] PC4 (ADC4/SDA/PCINTA2) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PD1C} PC3 (ADCIHPCINT11) analog input 3
digital pin 2 (PCINT18/INTO) PD2 [} PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C2B/INT1) PD3 ] PC1 (ADC1/PCINTS) analog input 1
digital pin 4 (PCINT20/XCHKITO) PD4[] PCO (ADCO/PCINTS) analog input 0
VCC Vo GND GND
GND GND [ AREF analog reference
crystal (PCINTG&/XTAL1/TOSC1) PB6] AVCC VCC
crystal (PCINTZ/XTAL2/TOSC2) PBT ] PBS (SCK/PCINTS) digital pin 13
digital pin 5 (PWM)  (PGINT21/0COBIT1) PD5C] PB4 (MISO/PCINT4) digital pin 12
digital pin 6 (FWM) (PCINT22/0COA/AING) PDBL] PB3 (MOSIOC2A/PCINTS) digital pin 11(PWM)

digital pin 7 (PCINT23/AIN1) PD7 ]
digital pin B (PCINTOICLKO/ACPT) PBOL]

PB2 (SSIOC1BPCINTZ)  digital pin 10 (PWM)
PB1 (OC1APCINTI) digital pin 3 (PWM)

Digital Pins 11,12 & 13 are used by the IC5P header for MOS|
MESO, SCK connections (Atmegalss pins 17,18 & 15). Avoid low.

impedance loads on these pins when using the ICSP header

- EFANSE:



https://www.teachmemicro.com/arduino-interrupt-tutorial
http://www.harry-gilbert.de/arduino-pin-change-interrupt

e PCINT is short for pin change interrupt and it covers all pins from
DO to D13 and A@ to AS5.

o IFHIRIE: (ATFAESIHXRbitERAUE LEmMNR

FED) o FABPCINTSIIS A

=%H(PCIE, Pin Change Interrupt Enable Bit), D8 to D13(PCIEQ), A@ to
A5(PICE1), D@ to D7(PCIE2), SARBERME—IHIES. SEEETERANERE
fIBTEPCICR(Pin Change Interrupt Control Register)BIE=bit, MEZIGH
RPICE2, 1, 0, MFENE, ErIUH—FTI=HIB AW 5I/#), PICEe,1,2485(MHIRY
BREE D SI7FMETEPCMSKO, 1, 251 (Pin Change Enable Mask Register), &
PCMSKA&Zbit XN AY5 IR S MG EIAKRIE K. Fitb/ZRENSIHIEARRTRIR
B, REBAXPICEXH (PCICRA), HEREMKSIHI(PCMSKxH), B MEIFIETE

AL
o BFEE. (HPxZARS, yR5IHHES (FE5IIEREILUIRE]) , SERRERITER
FEF)

o BAPICEX:

o BRFESIM:

o SREKMPUTEREL (Interrup Service Routine), HESHHIERARIRIET
HNE CERXERATHEPCINTEGEENKFRRAL, Bleo-2) (LERIS
TR BN AR ES )

(PCINTx_vect) {

}

« MITT
REE—TEERENTEAUSE

. KRB OBROIRENSE, B XMSESRAIRESANHONES. ArduinoE34AiE0,
AEAXFL: B $RF3IHI8F13), ¢ (BHEANSIH) , D HF5IHeD7) . ZANTIKE
DR S 7738, SN SERNSIHMMNIIANNESFRMUBME KR, HKMth, X =483

TERIEERNEER, ©i1923AREDMN/MHRSSESRNEMHESSES. Nl

B11111110; //f§Arduino3|#1ZE7iRE HiaE, 153 HeiREHES

digital pins 7,5,3 HIGHSREINE-SONEHANNG ) o

+ 55 (EINETEEEY: AT~ LUEF T REEEFMSE (FLASH) MARRAME, LITETE

e 63 TWBR: IREMARITIEORE (CRIFER? )
. 65 @: FTANIBEG), BERGNEFWNHEMNIEGHITHEE, SNHEMNIEAFRE5%KIF
e 85 :

o TEISRPL BRI B 7 F—XNBEFEE/{K

o EF: MIARBIERIRCESHBTEo00-21002 (8], xKFRF10), HEI+T, HRBEEMEE
r=RER=k=ael\No valid receiver signals found!!! (ERROR 1)SEESUEETEElNE(EEUNYSEudiST:]
BEES, MWEFA=REE,

e 90-104: FFF10MSEMBIRMITHOMIE (center position)

e 793 This routine is called every time input 8, 9, 10 or 11
changed state. EEYEREREFEIPNTEE, HIEN (SISaEIN R I, .


https://blog.csdn.net/wuli_dear_wang/article/details/87989709
http://www.harry-gilbert.de/arduino-pin-change-interrupt
https://www.teachmemicro.com/arduino-interrupt-tutorial

LN RN WA 0id check receiver inputs(movement=1)

e Check if a receiver input value is changing within 30 seconds. KMEREZHBEA

1E30FRIXEI1750L0 ETi1250LL T,

. BNHINE S RIR. LheRE T TH{E, EALNTRESEK
B NAEE, EERF 121 TIAATLERE, HERLECHTESRIEXMKAISI#(Dx, FE
channel/l)

o AFHIETSRNINE SE X E

4BE(751A) L& (R13R)

TGRS, VBRI RGBT AL enum AR

e 124 ERFEEIFTIB channeliFS#E ElcenteriIEIEf1205EE A
¢ 130-140 HWEROIUESRIR

Roll

Pitch

. 167 ) RS BERESHRBNERE

e 716-719: FIBHFIUEFNZBEESRIKE

o 720; FHRFERRIHEAPOIE, XBERONBEEL (GIRUMTEEREE) , MRIZHN
H—EBEHMIE, M—EFRF

e 721 FWBRMIHNEOZET (I

o 722-734: BERENIREPESNRANENR/IVE, BEFERIFEEZIFL, EFEEER
ENRTERBIFIERMTESR, tRFNIERILRMTER

e 170-194: ERIEEPREINE/IME-PIME-RKAE

e 209-268 FKPEIBRN (gyro): AI2CHMUERT 3MPEIRN, 735IEMPU-6050, L3G4200D,
L3GD2oH, XIR/@R(EL, 2, 3

[BE1°EMbyte search gyro(int gyro address, int who _am i)} Tj_:ﬂ‘l_j,iﬂ: L EIRFEIRNY
k2, RAAEERZIEIRE 70t (3fvpueese, (ENENIRZ 17asitiit SCEE)
EFHEREIREE, &I L i51EEMPU-6050, NLREINES SEEED. FTLARTEUL
e eI = = I B MPU-6050, SHTEMTAZRKSR, REEE K NI A
Eaddress

o 270-276. 1ZEWIRILFEIR(Y

e 515 [EIBTEaIe). 25546 MPU-6050MYI8 &,
e 548-551: #JtAtk, &1, Eubﬂ%@‘e%%o R MPU-6050 FYPWR_MGMT 1HFFHMRES, ©

ATFRERREDANNHR. HRNBERAFH 40T1 LRI LK
2, mMEFRS Nor] IS (IERKREEHBE0,



https://invensense.tdk.com/wp-content/uploads/2015/02/MPU-6000-Register-Map1.pdf

e 553-559: HAIAEEEPWR_MGMT 13772 NMIE

e 561-564: TEEEBHIGYRO_CONFIGEHFR IR EEIRNER, B11 5 NEERI% E H1E I CREEREEDR , i#
MIZEEE/+500/s0

e 566-572: HIAGEEAIGYRO_CONFIGEHTZEEAMIE,

o 281: FHIARAEFEIR{Y

o 294 -> 577 NISTHREIEN®): = E597LLTMPU-6050ER >
« 599 @EBREMPU-60507F A EHIENE — N T FHGMBRONIEEY), 5 M HMiAEIELRS
16fi, — 1 EFea17#E8(I (— I byte) , SHEAMINFEREME, HIFREREHIEFETT

aFaE.
ARl i e requestFrom(address, 6) EEdiN0 x4 SYSESUPN S EII=g e - PR Lt lE N2 o
1o

+ 603-608. [FEFEFHRNELXRNAERE, BE N FESRE(B8I)RAEBSSI, BME-IH
728 (R8fil) MENNEE, AILIERH16(IMEBES.
o RSN , AR, IR E (EETARE, NREERESIRE)

292-303: ESHIEHMAE20008, BEXFY, EAREMIMEIIRER (cal->calibrate)
315-367: M MIMPU6050HIE 3hXT N KA A HRLE Bh1E
. BRI ER

368-378: WNILEDEREESE

382-402. HfgtEreceiverMgyroficheck byte, BHEEEWMNEE /HEIER

405-449: [GIEEPROMIZfEEE R IZAEEE

Problem

o BRI EEEESL,
|« TXEBHEEBE

. EH900- 21008 SEREXN NIZFIHASERE? HI IRRUERZKES? REMUE
We?

\ ¢ 900-2100 2 REF EEESM—ESLTFHIER,
. EE1750F1250X N+ ARERHITIIE?
\ o MMBREMREICHIUE, BEFERENRS

o IELITFXKE



(BFPEENES
] 2000us(f&=)

FigmiEEE
BV RRARE
fE=ntse
A, AR | | 1000us(RE)
e 7Y

o 1500us(Hhjal)

S RENUA

o SHITJMSEETE988-20002 8], AFFEISEENITEI6-20002 (8], HE FiAohEiTasA EAD/R
(KMe) Fx, MAFIME3SEEZE]1250-175022 (8],

o RCIESHIFTZ62.5Hz



Calibrate code notes
e 64-65 =HB, C,D=4A5 |l N\ / M RSN FESS-
o 67-71 IREPHT (Elsetup)
o 73 JREXEEPROMAEAYSEK

WAl 0id set oyro registers ()P LlNE S SRSk

o [APWR_MGMT_1 (ox6B) 5 NeLAB &3
« MGYRO_CONFIG (0x1B) FAE \0Ox08KiGBFEIBN +/-500F /s HISTE
e [AACCEL_CONFIG (0x1C) S N0x10FKIZENEREIT +/- 8glIETE
o 467-475 WIFSHEBRE NKI
o 477-480 [ECONFIGETF2s (0x1A) G N0x03RIGEA3HZAWEIEIER

 80-83 KIUEEPROMIFEXIBRSIER, FESBNLEDIANFIRE
o 84 MIARCEWBESEELER

« 85 REITHfoR

« 87 BTHAOLFKX

o 93-94 HFFAEF, HEES

. 128 convert receiver channel(byte function) ERCHELIVIRERILER cnter channel xEOK:IRE{SARN
SHEE Uleee zeeeu52|Eﬂ

o 129 FFTHERERIEME, FEREUEMNEZESEIREE
o 135-142: iBFTE BV ERER IR E /9l IS

e 141 A AL, KERREER

e vibration_counterZftA4?

o 274-275, 284-292 8 KEE

o escERMIRIFZ250Hz, B KESERE1000-2000us

o HEith12.6vAIXIARIRNSY, CEIEERIeE) /71023, KREEM _EestERN R EEMKAME, Hit
FIREBEV = (4 + 65) x 1206/1023 = (A4 + 65) x 1.2317

e esciAE: Normally, you do not need to do throttle calibration for new multicopter
ESCs. However, in some special cases, you still need to do it. Remove your props,
and disconnect the battery. Push your radio throttle to maximum, connect the
flight battery, wait for the 3 beeps(di da di), wait for 1s, you will hear a
short beep(di). Then immediately lower the throttle to minimum. You will then
hear another unique 2 beeps (di di), indicating you are setting the low value. If
you hear a long beep, it means the low throttle set. Disconnect the battery,
throttle calibration is done. If you hear a short beep, it means low throttle set
failed. You need to do the calibration again. If still no success, pls contact

(from )


https://www.robotshop.com/media/files/pdf/lynxmotion-simonk-esc-guide.pdf

Controller code notes

e 76 J¥Eeeprom#iiE

e 77 start&0

o 78 iHYgyro_address

o 80 FTFI2CE

o 82 REBEI2CHFHIRE400KHZ

o 85-86 I&EMILSIH

o 89-96 MEZIRLED, KEeepromPIIERE T, BHEIEMPU6050

. 98 #iE1EmMPUGR50

e 100-105 FF5H, LhesclINIIE250Hz, KE1000ushkd, BRELHES
o 108-123 KHEMPU6050, HF (BERE) RE

. MMPU6OSOHIEEN(E S, MOx3B(59)S 172 NadNbC RN 15 1528Y
HZlox48(72) SH 70NN, SEUNEE, BE, AEREHE

o 125-129 KERTIZWRCIESHIPin Change Interrupt

o 132-145 EHM#IIFHES TR, SCHTHAEREMUE, SRMAEEN, EAFLEDIRE, HERF
o 154 HEEMBE

o 156 RERIFITEIER

e 159 KHZEELED

e 167-169 FgyrofESH i Ngyro_inputlE S, AEUEEL, RMAFNEER30%, N EFRER
70%, M FEgyro input.

e 180-185: itEpitchflrollAE, 18184-185FKIEfR

o 188-202 HEFIERMEEITNAERE (B WOKE, WNERENSZHER, B itENEES?
MRS, BTLAE WIRLERNAE) , FEREPME

. 204-205 HHEpitchlrolIAEIEE, ERNHAERLS? -->BHERRHE IR KE
. 214 FERREH], BAFTEOERTA B

o« 216-230 EALHI], RAEIFR, B

| EREEHE, EAREBNENRA, EBPIDEN

. 232 EEHEHISMEARN, XHB



236-242 & BrolllpidBINES

e 238-239 E{SS7£1492-1508us, WA, LT ANERIERERE
e 241 FEEZE (AW HFAE, BRIESE
o 242 FFBAAL66dpsHIRAITHIES

247-253 & BpitchBpidBNGES
257-262 & ByawIpidiGiNES
264 HEpidiaBES

e 453 D4

o step 1 FHEEASED CTRIINIRTNE: i A ORI A S A

o step 2 HERHSESEEEER: B9 25 RIS L a5
SERTETETR, M3 ERMRSES L EESESAEEITNEERD, WSERENRA
R

e step 3 HEpidgtE SRR B2 ST ISR
pid error tempNINEEVAEE=M0id i mem xxxPEIINEbaEER=rid d gain xxx * (pid error temp

DRSO = V=t Ca el W& F il 0 id last roll d errorMRSEEIEAZSEllbid error_temnpli
(B4 ERBESET

269-272 FRENEBAMIER[E, EEMBEKTF10v, HEIT=IC
275 BEERHI)ESEN\GIeEE
278 EHIRASHIT]N1800, LApidiEHlEE H200usAIZE|aE]

278 JEAMI NESS5pidBlE. BREINESHAEREARFpidaNE, WHpidhNIE, Eit, BEH
M FXMAEREREN EREX Mpidiat, EAFATFXMAERZREN LM EXpidiit. W &
{FHD £ R ey /0 1E , 35EEA YA D, EEERERIANEN (1. 4) EREZEpid
Wi, ERENETEN (2, 3) £ kpidiit

284 #MEEEHERE TR AV PR

291-294 ®REescHR/IMES 1100, BREBHFEE

296-299 REesciRAISS /12000, BEFEIEE

321 fEIRETENIEH: BIERETEI AT 4050170, LATERFA, miPE T
325 EfF, BHEIfEIFEYEEIiX4000us

326 EIREIFSEE

328 M4AZescRERHEES

329-332 B ZRescHFEMmHABHR FFEGETE R

336 IEEYRC, PERR(Y, NEREEE

338 FfFZescW A, BEESIENK, SRER



Problems




