TexHuueckoe onucanue KOHCTpykTopa Peryiasipuoit Jiuru
«Kypex»

1. Obuee onucanue KOHCMPYKmMopa u e2o PyHKyui

Koncrpykrop Perynspron Jlurnm «Kypck» mpenocTaBisieT y4aCTHUKAM
0a30BbIM TEXHUYECKUN (YHKUIMOHAT, HEOOXOJUMBIM Jis BBIMOJIHEHUS
OCHOBHOI MHCCHHU ammapara, pa3padaTbiBaeMOro y4aCTHUKaMU:

e lI3mepeHne yCKOpEeHUs 1O TPEM OCSM;

e llI3MepeHne yrioBOM CKOPOCTH MO TPEM OCSM;

e lI3MepeHne MarHUTHON UHAYKIIWH 110 TPEM OCAM;

e 3mepenne arMmoc(hepHOTO TaBIICHNUS,

e ll3MepeHne TemMIepaTypbl OKPYKarOIIEH CPebl;

e lI3MepeHne YpOBHS OCBEUIEHHOCTH;

e lI3MepeHne HapsHKEHUS aKKyMYJIsITOPA;

e l3mepenue noTpedasieMoro ToKa;

e Omnpenenenue Mectonoynoxenus npu oMo GNSS;

e [Ipuemo-nepenaya 1aHHBIX MO PaAUOKaHAIY;

e 3amuck ganabx Ha MicroSD kapry;

e 3anuck gaHHbix Ha yun Flash-mamsTy;

e 16-Outnsbrit AL

e 16-OuTHBII pacupuTeb U(PPOBLIX BBOJOB/BHIBOIOB;

e (CHII0BBIC BBIBO/JIBI;

e BCTpOEHHBIN NIPOrpaMmarop;

e Cucrema RBL (Remove Before Launch);

e 3apsaka akkymysstopa rnpu nomomu USB;

@OYHKIMOHAT KOHCTPYKTOpa IO3BOJIAET MCIOJIb30BaTh CTOPOHHUE
AIICKTPOHHBIE MOIYIU: BO3MOXKHO TMOAKIIOYEHNUE BBIHOCHBIX JIaTYUKOB M
MOJYJICH, a TaK)Ke UHTETpaIvs IOMOJHUTEIBHBIX IJIaT B OCHOBHOM OJIOK.

®opm-hakTop KOHCTPYKTOpa 3aTOUEH MoJ (popmar Majibix aTMOCHEPHBIX
cnyTHHKOB CanSat.

2. Cocmae KoHcmpyKmopa u Ha3Havyenue niam

KoHCTpyKTOp COCTOMT U3 YeThIpeX IIaT, TPU M3 KOTOPHIX SIBISIOTCS
0a30BbIMH, a 4eTBepras — onuuoHaibHas (MaketHas miara). Ilnarsl
COEIMHSIIOTCS MEXKTY COOO0M MOCPEICTBOM MEPEXOIHBIX IPEOCHOK «CIHIBUUEM).
JlaHHasi KOMIIOHOBKAa TIO3BOJIIET JOCTHYb BBICOKOW HAAEKHOCTH U
KOMITAKTHOCTH. JIJis ymoOHOW WHTErpanuu B KOPIYC HM3IACHHS TIIaThl UMEIOT
KpEIeKHbIE OTBEPCTHSI.



e [Ilunara MCU

Ha nnare MCU pacnonoxensl: ocHoBHOMT MK STM32F401RET6, yun
Flash-mamstin W25Q128JVSIQ, crot anis MicroSD kapThl, MOIysb 3apsiia
AKKyMYJISITOpa, a TakyK€ HOPTHI U1 BHEIIHETO MOAKIroYeHus. JlaHHas
mjgaTa sBISETCS [IaBHOM, TaK Kak OCTajlbHbIE 3aBsi3aHbl HaA
B3aMMOJIEMCTBUU ¢ OCHOBHBIM MK.
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Puc. 1-2. Ilmatra MCU.

e [Ilnara IMU&PWR

[Inara IMU&PWR coaepxuT u3MEpUTENbHBIE YCTPOMCTBA, Y3JIbI
MUTaHUsI, pacipurenu moptoB u mporpammarop ST-Link: 6apometp
MS5611,  wmarautomerp  LIS3AMDLTR,  akcenepoMeTp/TUpPOCKOI
LSM6DS3TR, Ttepmomerp DS18B20, cucrema RBL, nparumk
Hanpsokerus/Toka INA226, umnynscHbie ipeodpazoBarenu MT3608 (x2),
16-6utnbiii AIIII ADS1120IPWR, 16-OuTHbIN pacimiupuTeiab MOPTOB
BBOJ1a/BhIBOSIa PCA9555PW, cunossie BeiBoasl, MK STM32F103C8T6 (B
pomu ST-Link). Ha panHOM miaTte pacnojioK€Hbl KOHTAKThI ISt
MOAKIIFOUAaeTCd akkymynsitopa. JlonmomaurensHbie moptel ¢ ALl u
paciIMpuTensi BbIBEICHBHI Ha TpeOeHKy J1: BO3MOXKHO MOIKIIOUEHHE
HalpsIMyl0 4epe3 Hee, a Takke uepe3 MakeTHyro miary (Ha Heit
pacIioio)KeHa OTBETHAs YacTh K I'PeOCHKE).
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Puc. 3-4. Illnara IMU&PWR.
e [Ilaara Radio

Ha nmare Radio pacnonoxen paguomonynbs LORA1278-C1 u pa3bembl
JUTSI TIOAKJTIOYEeHMS BRBIHOCHBIX aarunkoB/momyneit (12C, USART, 1-Wire).
Pazvembl ¢ unHTepdeiicom 1-Wire B mepByro ouepenb MNPEAronararT
MOJIKJIFOYEHUE BRIHOCHBIX JaTUMKOB TEMIIEPATYPhl, TOCTABISIEMbIX BMECTE
¢ KOHCTpyKTOpoM. [IperycMoTpeHo nepexioueHue ypoBHEN MUTaHUs Ha
pazbeMax (B 3aBUCHMMOCTH OT UCTIOIB3YEMOTO BHEIIHETO AaTYUKA/MOIYIIS
MO>KHO BbIOpaTh 5B u 3.3B).
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Puc. 5-6. Il.nara Radio.



e MaxkeTHad 1Jjiara

MakeTHas rara no3BossieT coOupaTh KOMIAKTHBIE AIEKTPUYECKIE CXEMBI
U y10OHO UHTErpupOBaTh UX B OCHOBHOM 0J10K. BriBeieHb! Bce upoBbIe
nopThl W UHTEpdeichl, a Takke JHMHUM NUTaHud. SIBusercs
OMIIMOHAIBHOMN: YYACTHUKU MOTYT MOJKJIIOUUTH €€ MPU HEOOXOAUMOCTH.

Puc. 7. MakeTHas nJjara.



3. CmpykmypHo-@yHKUUOHAIbHAA CXema
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Puc. 8. CTpyKTpyHO-(pYHKIMOHAJBHAA CXeMa.
e IMU &PWR

[Inara nmompazaensercs Ha 4 ycnoBHbIX Onoka: Power, IMU, Ports, ST-
Link.

briok Power oTBeuaer 3a BkitoueHue annapara (Moayns RBL), uamepenue
HanpspkeHust  akkymynsatopa (Monyne INA226) u  co3gaHue JByX
He3aBUCUMBIX JuHUH mutanmss — +5V _CHI u +5V_CH2 (Monymu
MT3608). Jluaus +5V_CHI aktuBupyercs cpa3y MOCJIE BKIIOYECHHS, a
munust +5V_CH2 kontponupyetcs npu nomomu MK (Ilo xenanuto, ee
MO>XHO BKJIFOUATh/OTKIIFOUATh B JIFOOOM MOMEHT).

bnox IMU cocTtouT u3 JaTYMKOB OCHOBHOM MHUCCHUH: BBICOKOTOYHBIN
6apomerp MS5611, Tepmomerp DS18B20, akcemnepomerp/TupocKor
LSM6DS3TR, marautomerp LIS3MDL.

bnok Ports npenocrapmsier nononnurenbabie 4 16-6utHbIX AL BXOma u
16 nunudpoBBIX MOPTOB BBO/IA/BHIBOJA.

brok ST-Link coctout uz MK STM32F103 siBnsiercs mporpamMmmMaTopoM 1
MTO3BOJISIET MPOTPAMMHPOBATh KOHCTPYKTOP 0€3 UCTIOJIb30BaHMSI BHEIITHIX
MOZYJEH.



e MCU
[Inata monpasnensercs Ha 3 ycioBHBIX O0sioka: MCU, Power, Memory.

biiok MCU coctout u3 maBaoro MK STM32F401, kotopelii 1103BOJISET
KOMMYHHUIIUPOBaTh C TNEpUPEPUMHBIMA MOAYISAMH TPU  TTOMOIIU
(G POBBIX UHTEPPEICOB CBA3H.

brmox Power otBewaer 3a cozmanue mmHun +3.3V (Crabumusarop
LDL1117) u 3apsaaky akkymyiasTropa Ipu mnomolnu HampstkeHus USB
nopta (Moayns TP4056).

brok Memory mo3BosisieT 3anichIBaTh JaHHbIE, TOTy4aeMble C TaTYUKOB,
a Taxke ctopoHHue nanneie B MicroSD kaprty u Flash-namsite W25Q128.

e Radio
Ha mumare ycranosnen npuemo-tniepenatunk LoRal278-Cl1.

Ilpumeuanue: omoenvro ¢ koncmpykmopom nocmasiasemcsi GPS-mo0ynv
u 2 mepmomempa DSISB20. [Ipeononacaemcs 6blHOCHOE NOOKIIOYEHUE
OAHHBIX MOOYIIE.

4. I'eomempuueckue pazmepul niam

| mameTtp
OTBEPCTUMN: 3MM

CKpPYrneHnsa: SMm

Puc. 9. 'eomeTpuyeckue pasmepsl mJiar.



5. Pacnunoeéka

Kniou Bua ceepxy

PB15
(SPI2_NSS2)

PB13 PB14
(SPI2_SCK) |(SPI2_NSS1)

PB2 PAS
(NSS_LSM) | (12C3_SCL)

PB1
(NSS_LIS)

PB6 PB7
(12C1_SDA) | (12c1_ScL)

PB9 PC13
(NSS_ADS) | (INT_PCA) (SPI_MOSI)

PCO

(MT3608_EN) (SPI1_MISO)
PC2 PC3

(SPI2_MISO) | (SPI2_MOSI) (SPI1_SCK)

(Ph )

Puc. 10. PacnuHoBka miar.



6. Ilpunyunuanvuvie 31eKmpudecKue cxemol
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12. IlpuHuunuanbHas MekTpuyeckas cxema miarsl IMU&PWR.
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Puc. 13. lIlpunnnnuanbHas djIeKTpuyeckas cxema miarel Radio.



