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['naBsa 1

Turynbnasg crpanuia

Kparkoe onncamme MEKPOCXEMBI

HM2007 - Mmukpocxema, mMpeTHaA3HAYEHHAS I 3aTTUCH W MOCTETYIONIETO PACTIO3HABAHUS PEUYEBBIX
komaun. Ona Tpebyer munumym obBazku : 8 KiB O3V, snexkTpersbiii MUKPOMOH, HECKOJIBKO Pe-
3UCTOPOB U KOHIeHcaTopoB. MoryT pacnosnaBarhea uau 10 40 komaua mmmraoit no 0.9 ¢, uwinm 1o
20 xomana gauHoH 10 1.9 c. s CBA3U € BHEITHUM KOHTPOJLIEPOM HCIIOIB3YIOTCS & TUHUN:

* 4-6urHas aByHanpas/ieHHas wuHa gaHubix (K1-K4)
* 3 JIMHAY YUPABJIEHHs IIUHOHK JaHHbIX (S1-S3)

* simHUA BbIOOpa JymHbl KoMagasl (WLEN)

Jlamubie mabI0HOB

[MTabmonbr mJisi pacmo3HABaHUs, 3aMUCAHHBIE ¢ MUKPOGhOHa, coxpausiorca B O3Y. Pasmep miab-
JoHa He GUKCUPOBaH U MOXKeT cocrasiaTh o1 30 10 240 Gaiir (oupe/iesieHO SKCIePEeMEeHTAIbHbIM
myrem). JIaTamuT MEUKPOCXeMBI He CONEPKUT WH(MOPMAIMA 0 MAKCHMAJIBLHOM Da3Mepe IMabJIoHa.
EcrecTBenHo, pu BBHIKIOYEHNN MTUTAHUS IA0JIOHBI TEPSAOTCs. [ A0IrOBpeMeHHOrO XPAHEHUST
a0 IOHOB CJIEIyeT TIEPEHOCUTDb UX B IHEPTOHE3ABUCUMYIO MAMSTh W BOCCTAHABIUBATD MIPU BKJIIO-
YEHUU TTUTAHUS.



TurynpHasg cTpaHuAIA
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['naBa 2

AndaBuTHBI yKazaTeab IPYIII

2.1 T'pynmsr

ITonwerit cnncoxk rpymm.

HM2007 . . . . o e



AndapuTHbIil yKazaTesb rpymnmn
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['maBa 3

['pymnbr

3.1 HM2007

QyHKIUN

* void hm_ init (void)

Nuantmanuzarmmsi.

e void hm_reset (void)

OuncTka IIaMaTH.

e uint8_t hm_ready (void)

IIpoBepka cTaTyca MUKPOCXEMBI.

* void hm_recog (void)

Tlepekmiouenne B pekuM PACIO3HABAHUS.

* void hm_ train (uint8_t pattern)

Ilepekniouenne B pexxum 00yueHus.

e uintl6_t hm_result (void)

PesynbraT pacnosnaBanus.

e uintl6_t hm_pattern_size (uint8 t pattern)

Tlonyunts pa3mep obracTn maMaTH, HEOOXOAUMOMN IIsT COXPAHEHUs JTAHHBIX MIa0I0HA KOMAH/IBI.

e void hm_ wlen (uint8_t len)

VYcranasauBaeT AJIMTEIHHOCTH KOMAHL.

* void hm _download (uint16_t size, uint8 t xbuf)

CunThiBaeT mab/IOH KOMAHIb W3 MAMITH MAKPOCXEMBI U 3aHOCHUT ero B Oydep.

e uint8 _t hm_ read byte (void)

CunTeiBaeT OYepeaHol OalT mabJI0Ha KOMAH/IBL.



I'pymmbr

void hm_start _upload (uint8 t pattern, uint16_t len)

Muanmmupyetr npomecc meperoca mabsona 38 O3Y, NOAKIIOYEHHOE K MIHKPOCXEME.

void hm_write byte (uint8 t byte)

BanuceiBaer ouepennoit 6aiir wabsona B O3Y, HOAKIIOYEHHOE K MUKPOCXEME.

Kondurypanust nopros

Bubnuoreka mis paboThl ¢ MEKPOCXEMOii pacrno3uHaBanus peueBbrx komana HM2007.

[loaxmouenne MUKPOCXEMBI.

BBIBOZIBI S1-S3 TOAKIIIOUEHBI K BBIBOJAM OJHOIO M TOTO K€ MOPTa, K IOCJIEI0BATETbHBIM
BoiBostaM. Hanpumep, ecan S1 noakuioven k PD3, o S2 pomxken Gbirh nogksoden k PD4,
a 83 -« PD5

BbBObI K1-K4 moaKIiOUeHbl K BBIBOAAM OJHOTO W TOTO YK€ MOPTa, K IOCJIEI0BATETbHBIM
seiBogam. Hampuwmep, ecan K1 nonkirouen k PB2, To K2 nomxen 6brres noaksoden k PB3,
K3 - k PB4, a K4 - x PB5.

BbeBOA, WLEN nozxsroden K a060My BBIBOIY JH0O0TO TOPTA.
BBIBOABLI S1-S3 moaTsHyTh K 3emie pesucropamu 5 .. 10 KOm

#define HM_S_PORT PORTB

Perucrp BbiBOg@ 110pTA, K KOTOPOMY LOAK/IIOYEHbl JuHuu S1-S3.

#define HM_S_DDR DDRB

Perucrp nanpassienus s nopra ¢ juauaymu S1-S3.

#define HM_S_BIT 0

Howmep Outa, k kKOTOpOMY mOAK/IIOYeHa, TuHUS S1.

#define HM K PORT PORTC

Peructp BBIBOSIA TTOPTA, K KOTOPOMY MOAK/IIOUeHB! uHann K1-K4.

#define HM_K_DDR DDRC

Perucrp namnpasiienus nopra ¢ juauavu K1-K4.

#define HM_K_PIN PINC

Peructp BBOma mopTa, kK KoTOpoMy momK/i0ueHbl trmHnn K1-K4.

#define HM_K_BIT 4

Howmep Outa, k KOTOpOMY mOmKIIOUeHa mHusS K1.

#define HM_WL_PORT PORTC
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3.1 HM2007 7

Peructp BBIBOMIA TIOPTA, K KOTOpOoMY noak/iovuena jguausgd WLEN.

« #define HM_WL_DDR DDRC

Peructp manpasienus ajsa nopra ¢ jmaueit WLEN.

e #define HM_WL_BIT 3

Howmep 6uta, x koTopomy nogkiodena uaus WLEN.

3.1.1 Dyukiun
3.1.1.1 void hm_download (uint16_t size, uint8 t x buf)

CunreBaer mabsOH KOMAHIBI U3 TAMATH MHKPOCXEMbI U 3aHOCUT ero B 6ydep.

Ora GyHKIMS JOJXKHA BBI3BIBATLCA Cpady nocjae hm_ pattern size(). Pasymeercs, nanuble, mo-
MereHHble B Oydep, a TakKe JUIMHY 00JacTH NMaMATH CJe/IyeT 3aTeM IepEeHeCTH B dHEPIroHe3a-
BUuCUMYIO TaMaTh (IdII-naMars KoHTpoJuiepa, saembee 113V, kapra namgaru u r.a.). dia Boc-
CTAHOBJIEHUs MIa0JIOHA TP OYEPEIHOM BKJIIOUEHUM UTAHUsA ucnosbsyercd hm  start upload() u
hm write_byte().

ApryMeHThI:

size Pasmep obmactn maMsiTH, Bo3BpaleHHbIi dyHKImed hm  pattern size().

buf Ykazarens #a 6ydep. Bydep nomxen Bmerars MUHUMYM Size OAiT.

3.1.1.2 void hm _ init (void)

Nuntmanuzanms.

Nuntmamusupyer ucoab3yeMble TOPThl MUKPOKOHTpoJLIepa aJist obvena ¢ HM2007. 9ra dyukius
JIOJKHA OBITH BBI3BAHA B CAMOM Hadaje PabOThl C MUKPOCXEMOI. YCTAHABIMUBAET [JINTEIHHOCTD
koMmaHI 0.9 cexk.

CM. Takzke:

hm wlen()

3.1.1.3 uintl6_t hm_pattern size (uint8 t pattern)

[TonyunTs pa3mep 00IaCTH TTAMSITH, HEOOXOANMOM /I COXPAHEHNsT JAHHBIX M1abJI0Ha KOMAHIbI.

Janubie B O3Y npu BBHIKIIOYEHNN TUTAHUS TepsIoTcs. Kcan HeobX0MMMO COXPaHTh JAHHbBIE MeK-
Jly BKJIIOUEHUSMU, UX CJIE/yeT COXPAHATh B IHEProHe3aBucuMoil maMsTu. him_ pattern size() Bos-
Bpamaer pasmep 00JaCTH MaMATH, KOTOpas HEeOOXOAWMA /I COXPAHEHWs IMabI0HA KOMAHIDBI.
Cpasy nocJe Bbi30Ba 310i hyHKuuu Heobxoxaumo Bbzarb uiau him  download(), nepenas eil yka-
3aTesb Ha OBJIACTh MaMSTH JOCTATOYHOTO pasMepa, mian hm_read byte().

ApryMeHThbl:

pattern Homep komanmer. Ot 1 1o 20 wnu 40, B 3aBUCUMOCTH OT PEXKUMA PAOOTHL.
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8 Ipymmst

Bossparmmaer:

Pasmep obmactu mamsitu. Beerna kparen 4

CM. TakxKe:

hm_ wlen()

IIpenynpesknenna:

Ecin mepenars HoMep KOMAaHIbI, KOTOpasd He ObLIa 3aMMCAHA, WX HEIOIMYCTHMBIH HOMEp,
MuUKpocxema "zapucaer".

3.1.1.4 uint8 t hm_ read byte (void)

CuurbiBaer oyepeHoil 6aiiT mabioHa KOMAH/IbL.

[Tocse Ber3oBa hm_ pattern size(), ara GyHKIMs 101KHA OBITH BBI3BAHA CTOJIBKO a3, KAKOE 3Ha-
gyenue Bepayaa hm pattern size().

Bossparmaer:

Ouepeanoii Gaiir mabaona.

3.1.1.5 uint8_t hm_ready (void)

[IpoBepka cTaTyca MUKPOCXEMBI.

Bossparmaer:

1 ecim MUKpOCXeMa TOTOBA K IIPUEMY O9epegHO KOMaH/bl, nHa4de ()

3.1.1.6 void hm_recog (void)

[lepexsovuenne B pe:kuM PACIIO3HABAHUS.

[Tocsie BbI3OBa 3TOM dYHKIMM, ClelyeT NPOBEPsThH 3HAYEHHe, Bo3BpamaeMoe dyHKIuMed hm -
ready(). dpyrue QyHKIIUM BBI3BIBATH HEJIb34 10 TeX mop, noka hm_ready() ne Bepuer 1. Pesyabrar
pacrO3HABAHUS 3aT€M MOXKeT ObITh I0Jy4eH ¢ moMolpio hm  result().

3.1.1.7 void hm_reset (void)
Ouncrka maMsaTH.

Bce coxpaneHHbIe KOMAHJIbI CTHPAIOTCH.
3.1.1.8 uintl6_t hm_result (void)

PesynbraT pacnoznasanus.

Bosspamaer Homep KoMaHIbl pacio3Hanuoil dpyukimeit hm recog() u BepoOATHOCTH PACIO3HABA-
HUSL.
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3.1 HM2007 9

Bossparmmaer:

ITenoe 6e3 3HaKa.

Mnammve 8 6ur comepKaT HOMED PACIIO3HAHHON KOMAHIIBI.

Crapiue 8 6uT cofepKaT BEpOATHOCTH pacioznaBanus ot 0 10 255. Eciau BeposiTHOCT paBHA
255, 3HaYUT KOMaHa He Oblia pacnosHana. 0 - 100% cosmamenne. IIpakTrdeckn BO3BpaIa-
IOTC 3HaYeHUs OT MPUMePHO 32 110 255.

CM. Takke:

hm_recog()

3.1.1.9 void hm_start upload (uint8 t pattern, uint16_t len)

WNuunuupyer npouece nepenoca mabsaona B O3Y, HOAKIIOYEHHOE K MUKPOCXEME.

Ora GYHKIUSA HCHONB3YeTCd ISl BOCCTAHOBJICHNS JAHHBIX, PaHee IOJYYeHHBIX C HCIOIb30Ba-
uue Gyukuuii him  pattern size(), hm download() u/uau hm read byte(). Ilocse BbrzoBa 3Toit
dbyukuuu caenyer len pas Boizsars hm  write byte().

AprymenTsr:

pattern Homep xomamabr

len KosmuecTso 6aiiT nanubx i 3anucu. COOTBETCTBYET 3HAMEHUIO, BO3BPAIIEHHOMY (DYHK-
mueit hm_ pattern_ size()

3.1.1.10 void hm_ train (uint8 t pattern)

[Tepekaiovenne B pexkuM 00y I€HHUS.

[Tocsie BBI3OBa, 970N (GyHKIMU, CedyeT NPOBEpAThH 3HAYeHUe, BO3BpainaeMoe (yHkuued hm -
ready(). Apyrue dyHKIMM BBI3BIBATL HEJIB34 10 TeX nop, noka hm ready() ne sepuer 1.

AprymenTsr:

pattern Homep komanmer koTOpyto ciemyer 3anmucarb. Ot 1 1o 20 uau 40, B 3aBUCUMOCTH OT
pexmMa paboThI.

CM. TakxKe:

hm_ wlen()

IIpenynpex nenns:

[Ipu 3anmcu KOMaHIBI CjieyeT ObITh OCTOPOXKHBIM, 9TOOBI HE TTPEBBICUTH MAKCUMAJIBHY O JJTH-
vy koMauzbl (0.9 wiau 1.9 cekyHi, B 3aBUCHMOCTH OT pexuMa pPaBOThI), UHAYE BO3MOXKHO
"3aBucanmne” MHKPOCXEMBI.

3.1.1.11 void hm_ wlen (uint8_t len)

Ycranasaupaer JJUTEJIBbHOCTh KOMAaH/I.

Bei30B 37001 pyHKIIMK BiMseT HA JOIYCTHMbIH AuAa30H aprymenToB dyrkimit hm pattern -
size() m hm_ train().
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10 Ipymmst

AprymenTsr:

len 0-0.9cek;1-1.9cek.

IIpenynpexnennsa:

TMocse BbI30BA 3TOM (DYHKINM, CJIEAYET OYUCTUTH MaMsITh BBI30BOM hm _reset().

3.1.1.12 void hm_write_byte (uint8 t byte)

SamuceiBaer odepennoii Hair mabmona 8 O3Y, MOAKIIOYEHHOE K MHKPOCXEME.

Ora YHKIMS UCIOJb3YeTCs JJisi BOCCTAHOBJIEHUS JAHHBIX, PAHEE MOJIYUYEHHBIX C UCHOJIb30BAHUE
dbyukuuit hm pattern size(), hm download() u/umu hm read byte(). Jomkua Bbi3biBaTHCS
cpasdy nocsie hm start _upload().

ApryMeHThI:

byte Baiit ans 3amucu
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