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4.1 BeedeHue

Beicokas adpeKkTMBHOCTL MUKpOKOHTponnepos PICmicro pgocturaetcs 3a cyeT apxuTekTypbl sapa, nopobHas
apxutekTypa obblyHO npumeHsieTca B RISC mukponpoveccopax.
OcHoBHble 0COBEHHOCTN apXMTEKTYpPbl MUKPOKOHTponnepos PICmicro:
« [apBappackast apxuTekTypa;
e [AnuHHOE CroBO KOMaHAbl;
* KomaHnga cocTouT 13 eanHCTBEHHOrO CroBa;
«  KoHBeliepHasi o6paboTka komaHz;
*  KomaHabl BbINONHAOTCA 3@ OAWMH MALUMHHBIV LWKIT;
. HebonbLuoe 4n1cno KomaHa;
e ®dannosas CTPYKTypa AaHHbIX;
e Bce koMaHAbl OpTOroHasnbHbl (CUMMETPUYHBI).

Ha pucyHke 4-2 nokasaHa o0Las CTpyKTypHasi cxema MUKpokoHTponnepos PICmicro cpegHero cemeicTtaa.

apeapdckasi apxumekmypa:

B rapBapackon apxvuTekType pasgeneHa namaTb NporpaMMm U namsaTtb AaHHbIX. ObpalleHne K namatv npoMcxoamTt no
OTAEeNbHbIM LUMHAM agpeca W AaHHbIX, YTO 3HAYMTErNbHO MOBbILWAET MPOU3BOAMTENBHOCTL MpoLeccopa MO CPaBHEHWIO C
TpaaMUMOHHON apXUTEKTYPOMN.

B MWKpOKOHTposnepax ¢ TPaaULMOHHON apXMTEKTYPON sapa KOMaHAbl U AaHHbIEe 3anpaluvMBaloTCs MO OAHON U TOW xe
WuHe. YTo6bl BbIMOMHUTL BbIGOPKY KOMaHAbl HEObXoAMMO CAenaTb HEeCKONbKO 3anpocoB No 8-paspsgHov (unu kpaTHow 8
paspsgam) wuHe. 3aTeM (ecnu HeobxoAMMO) 3anpocuTb AaHHble, BbINOMHWTE KOMaHAY M COXpaHuTb pedynbTaTt. Kak moxeT
ObITb 3aMeYeHO LUNHA C TPAgULIMOHHOW apXUTEKTYPOU SApa 3HA4YMTENbHO 3arpyxeHa.

B MuKpokoHTponnepax ¢ rapeapAckon apxuTekTypon sapa Belbopka koMaHgbl MPOMCXOANT 3a OOMH LIMKN (BCe KOMaHAbI
14 - paspsgHbie). Mpu obpalleHun K NnaMmaTy NPOrpaMM MOXHO BbIMOMHWUTL 3aMUCb UMW YTEHUE AaHHbIX, T.K. NaMATb AaHHbIX
noaknioyYeHa K S4pY MUKPOKOHTponfepa no OTAeNbHON WuHe. PasaenbHble WWHbI 4OCTYNa K NaMaTy NporpaMm U K namstu
AaHHbIX NO3BONSIOT MUCMOMHATL TEKYLLYI0 KOMaHA4y M Npou3BOAWTb BbIOOPKY Credytolien KOMaHabl, OpraHn3yst KOHBENEpPHYHo
obpaboTky komaHa. CpaBHeHWe rapBapAckon 1 TPaaMLMOHHOW apXUTEKTYPbl NOKa3aHo Ha puUCyHke 4-1.

Puc. 4-1 CpaBHeHve rapapAcKkon 1 TpaaMLMOHHON apXUTEKTypbl

FapBapackan TpaauuMoHHanA
apxuTeKTypa apXuTeKTypa
MaMsTs MamsTs MamATb
CPU |[¢—~ > CPU »| Nporpamm
AaHHbIX [~ g 14 | POTPamMm 8 | v paHHbIX

HAnurnHoe cnoeo koMaHObI:

Pa3pagHOCTb KOMaHO MUKPOKOHTpOMNepa Heckonbko Gonblie yem 8-paspsgHas LWMHA NamATyM AaHHbIX. JTO CTano
BO3MOXHbIM M3-3a pa3genbHbIX WWH JOCTyNa K namaTy NporpaMM M K Namsty gaHHbiX. PasgeneHve wvH goctyna K pasHbiM
BMAaM NamsaTU NO3BOMNSET MPOMU3BONbHO BbIOUPaTh pa3psagHOCTb KOMaHL MUKPOKOHTponnepa (He kpaTHoe 8-pa3psigHoN LunHe
OaHHbIX), YTO B CBOK ouYepedb [OaeT BO3MOXHOCTb 3(peKTVBHO UCMONb3oBaTb MamsATb MPOrpaMM M ONTUMWU3MPOBATHL
pa3psAHOCTb LUWHBLI MPOrpaMM K apXUTEeKTYpHbIM TpeboBaHMAM MUKPOKOHTpOrepa.

KomaHOa cocmoum u3 eQuHCmMeeHHO20 cJlosa:

Bce koMaHabl MUKPOKOHTPOMEepoB 04HOCNOBHbIE 14 - paspsaaHble. 14 - pa3psaHas WyHa JocTyna K naMmaTy nporpamm
NoO3BOMAT BbINOMHUTL BbIGOPKY 14 - paspsaHO KOMaHAbl 32 OAWH MaLUMHHBIA LMK MUKPOKOHTponnepa. Npy ncnons3oBaHum
OAHOCMOBHbLIX KOMaHA u4MCNO CroB B MNaMAaTW MporpaMmMm paBHAETCA MaKCMMarnbHOMY 4MCIy KOMaHg nporpammebl
MWKPOKOHTpOsfiepa. OTO 03HAYaeT, YTO BCE AYENKN NaMATN UMEIOT CUIY KOMaHAbl.

Kak npaBuno B TpagWLMOHHOW apxuTekType O6O0NbLMHCTBO KOMaHA MHorobantHele. MUKpPOKOHTponnep, nMeowmn 4k
0anT namMaTn, COAEPXUT NPUMEpPHO 2k KomaHd. KoadhduumeHT ncnonb3oBaHUst NamsaTv NPUMMEPHO paBeH 2:1 1 3aBUCUT OT
KOHKPETHOro NpunoxeHus. Nockonbky Kaxaas KoMmaHaa MOXeT COCTOSITb U3 HECKONbKMX 6anToB, TO HET HUKAKOW rapaHTum, Y4To
Kaxxgasa syenka namsatv nporpamMmm MMeeT CuIy KOMaHabl.
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KoHeeliepHasi o6pabomka KOMaHO:

KoHBenepHas obpaboTka KOomaHa COCTOWUT M3 ABYX CTagun: BblbOpka KOMaHAbl M3 MaMsiTW, BbINOMIHEHWE KOMaHAbI.
Beibopka komaHAbl MPOVMCXOAMT B MEPBbLIN MALUMHHBIA UMK Tcy, @ BbINOMHATCSA KOMaH4a BO BTOPOM MaLLUMHHOM Lukne Tcy.
OpHako, M3-3a 0QHOBPEMEHHON BbIGOPKM TEKYLLEN KOMaHAbl WU BbINOMHEHUS Npeablayllel B KaXZoM MaluMHHOM uukne Tcy
NpoUCXoanT BbIGOpKa U BbINOMNHEHME KOMaHA.

KomaHOb!I ebinonHsitomcs 3a 00UH MaWUHHbIU YUK

MonHasa BbIOOpKa KOMaHObl NPOUCXOAWUT 3a OAUH MawwuHHbIM Uukn (Tcy) M3-3a TOro, YTO WMHA AOCTyNa K Namsatv
nporpamm 14 - paspsagHas. Kaxxgaa komaHga COAepXUT BCHO HEOOXOAMMYK MHGOPMALMIO U BbINMOMHSETCA 3@ OOUH MaLUVHHbIN
umkn. MNpu BbINOMHEHWMM KOMaHAbl MOXET BO3HMKATb 3afepXka B OOAWH MAaLUVMHHbBIA LMKI, eCnu pe3ynbTaT KOMaHabl N3MeHsieT
cogepxumoe cyeTymka komaHg PC. 3agepxka B oAvH MalUMHHbBIVA LMK HeobxoamMMa Ans BbIGOPKM HOBOW KOMaHAbl, kKOTopas
OOJMKHA ObITb BbINOSHEHA.

He6osibwoe 4yuciio KOMaHo:

Korga cuctema KomaHg Xxopowo npopaboTaHa M KOMaHZbl OpTOroHanbHbl (CMMMETpUYHbI), TO TpebyeTcs MeHbluee
4YACNO KOMaHA AN peleHns Bcex Heobxoaumbix 3agady. C MEHbLUMM YMCIIOM KOMaH W3yyeHue MUKPOKOHTponnepa
3HAYMTESBHO YNPOLLAETCS.

dalinosasi cmpykmypa OaHHbIX:
ObGpalleHne K pernctpam namsATi AaHHbIX MOXHO BbINOMHWTE MPSAMON MM KOCBEHHOW afgpecauuen. Bce pernctpel
cneumnanbHOro HasHaveHus, BKYas cyeTymk komaHa PC, oTobpaxaeTca B naMaTh AaHHbIX.

Bce koMaHObI OpMoO20HasIbHbI (CUMMEMPUYHbI):

OpToroHanbHaa cuctema KoOMaHg OaeT BO3MOXHOCTb BbIMOMHUTH NOOYH0 onepauuio ¢ niobbiM perncTpom namaTm
OaHHbIX NPAMOW NN KOCBEHHOW afpecauunein. B opToroHanbHOM cMCTEME KOMaHA Marioe KonmMyecTBo "cneumanbHbiX kKoMaHa',
YTO ynpowaeT Wu3y4yeHMe W NPorpaMMMpPOBaHNE MUKPOKOHTPOMNEPOB He Tepsas 3(PEPEKTUBHOCTM KoAa MpOrpammbl.
B MukpokoHTponnepax cpegHero cemencrsa WUCNONb3yeTCs TOMbKO [BE HE OpPTOroHarnbHble KOMaHAbl, peanuaylolime
ocobeHHOCTM sapa.

Komanga SLEEP - nepeBoanT MUKPOKOHTPOINEP B PEXMM NMOHUXKEHHOIO 3HEPronoTpedneHus.

Komanga CLRWDT - noateBepxgaeT HopmanbHyld paboTy MWKPOKOHTpomnepa, npegoTtepawas cbpoc no
nepenonHeHnto ctopoxesoro Tanmepa WDT.
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Puc. 4-2 Obuias cTpyKTypHasi cxema MUKpokoHTponnepoB PICmicro cpegHero cemenctsa
r— - — — — — — 1
C LLiuHa AaHHLIX 8 | PORTA |
[Gueramc v < ; 50 R0
MNamaTb I - RA1 I
nporpamm RA2 |
no 8kx 14 8-YpOBHEBLIV MamsT — RA3
13-pa3psAaHbIi AaHHbIX I - RA4 I
CTeK no 368x8 | RA5 |
LnHa
nporpamm Afpec B NaMATU AaHHBIX : PORTB RBO/INT :
o ~<| RB1
Per. MHCTPYKLWUIA
Lol L‘I , | RB2 |
MpsAmas agpecalus RB3
7 T RB4 |
RBS
I RB6 I
| RB7 |
8 PORTC
| RCO |
4 RC1
| RC2 |
PWRT RC3
i RC4 I
HetexT. - RC5
uHcTpyKumn [ OST ALU | RC6 |
W ynpaBneHue SoR . | »X| RC7 |
TaKToBbIA | PORTD I
— - RDG
XK= rewepatop WoT | RD1 |
OSC1/CLKIN I~ — — - @ - RD2
0OSC2/CLKOUT |BHyTpexHui BOR :I:E - I
RC 0sC® RD3
| RD4 |
RD5
I ~X| RDB I
- RD7
= | PORTE I
MCLR VDD, Vss REQ
I »X| RE1 |
, RE2
F——— — — — — — — — — — — — — — = — — — — - RE3 |
| RE4 |
I I RE5
| TMRO TMR1 TMR1 ALN | I RE6 I
| RE7 |
| II ﬁ II | | PORTF |
| i »<] RFO
@ @ II | RF1 |
| I | »<| RF2 |
| ccP Komnapatop sSspP USART | W =X] RF3
e = RF4 |
I I ~X| RF5
| 1l ~X| RF6 I
| RF7 |
I Dpyrve I
nepucepuiiHbie PSP
I P M‘g nsn“ LCD I | PORTG |
| 1] RGO |
{} - RG1
| i i | | X RG2 |
RG3
I |l ==2 ~X| RG4 |
MCTOYHMK EEPROM -
| onopHoro 256 x 8 | RG5 I
HanpspKeHns | - RG6 |
I | =X RG7
| | |
I MepudepuitHolie moaynu (3) I | MopThl BBOAA/BLIBOAA (3) |
Lo _ Lo— —

Mpumevanus:

1. Crapwwue 6uTbl agpeca npu obpatleHun k O3Y npsimoit agpecaunen us permctpa STATUS.

2. He Bce MUKpOKOHTpoOMnnepsbl

COOTBETCTBYHOLLNA MUKPOKOHTPOINEP.
3. BOMbLMHCTBO yHMBEpPCarbHbIX BbIBOAOB MOPTOB BBOAA/BbIBOAA MYNbTUNNMLMPOBAHBI C OOHUM WMnn Gonee
nepudepuinHelM mogynem. CMOTpUTE TEXHUYECKYIO OKYMEHTaLMI0 HA COOTBETCTBYOLLUIA MUKPOKOHTPONNEp.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe
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4.2 CuHXpoOHuU3ayusi 8bINOJIHeHUs1 KOMaHO

BxogHon TakToBbIM curHan (BeiBog OSC1) BHYTpEeHHEN CXemMoW MUKPOKOHTponnepa pasfensercd Ha 4yeTbipe
nocrnegosatesbHbIX HenepekpbiBatowmxes Takta Q1, Q2, Q3 n Q4. BHyTpeHHun cuyetumk komaHg (PC) ysBenuumsaeTcs Ha
eavHuly B kaxgom Takte Q1, a BbiIbopKka kKoMaHAbl M3 MamMsTV NporpamMM MPOUCXOAUT Ha kaxaom Takte Q4. [lekoguposaHue u
BbINOMHEHNE KoMaHabl npoucxogut ¢ Takta Q1 no Q4. Ha pucyHke 4-3 u B npumepe 4-1 nokasaHbl LUKIbl BbIMNONHEHNS

KOMaHA,.

Puc. 4-3 [lnarpamma UMKIOB BbINOITHEHWUS KOMaHA

Ter1 Tcy2 Tecy3
Q1 | Q2 | Q3 | Q4 ' 1 | Q2 | Q3 | Q4 ' 1 | Q2 | Q3 | Q4 1
osc1 ! | | |
Q1 :/—\ :/—\ :/—\ :
Qz '—/—\ | / - I / - | BHYTpeHHsA
Q3 —\ T cpasa TakToB
| | |
Qt )\ /) F ) F
PC l{ PC Ix PC+1 ?( PC+2 |
0SC2z/CLKOUT e N 7
(RC pexum)

BriGopka uHCTpykuumn (PC) |

BuinonHeHwWe uietpykumn (PC-1)

BuiGopka nHeTpykumm (PC+1)

BbinonHeHue MHCTpyKuun (PC)

BuiGopka MHCTPYKLMK (PC+2)

BbINonHeHWe MHETPYKLUWK (PC+1)
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4.3 KoHeeliepHasi 8bI60pKa U 8bINO/IHEHUEe KOMaHO

Likn BbINONHEHWs KoMaHAabl cocTouT M3 YeTbipex TaktoB Q1, Q2, Q3 n Q4. Buibopka crepyowiert komaHabl u
BbIMOMHEHUE TeKyLlel COBMELLEHbl MO BPEMEHW, TakuM 06pasoMm, BbINOMHEHWE KOMaHAbl MPOMCXOAWUT 3a OAMH uumkn. Ecnin
KOMaHAa nameHsieT cyeTunk komaHg PC (komaHgbl BeTBneHus, Hanpumep GOTO), To HeobxoanmMo ABa MalUMHHBIX UMKa Ans
BbIMOSIHEHUSI KOMaHAk! (CM. npumep 4-1).

Linkn BbIGOpKM KOMaHAblI HAYMHAETCS C MpupaLleHns cyeTymnka komaHg PC B Takte Q1.

B uvkne BbINONMHEHMS KOMaHAbl, KOA 3arpyXeHHoW KoMaHabl, momeljaetcd B peructp komaHa IR Ha Takte Q1.
[ekognpoBaHne 1 BbINoNHeHWe komaHgel npoucxogut B Taktax Q2, Q3 n Q4. OnepaHa 13 NamsaTV AaHHbIX YMTaAETCH B TakTe
Q2, a pesynbTaT BbINONHEHNS KOMaHAbI 3anucbiBaeTcs B TakTe Q4.

B npumepe 4-1 nokasaHbl ABe cTagun KOHBeepHo ob6paboTkn KoMaHa AN nNpeacTaBneHHon nocrnegoBaTensHocTu. B
uukne TcyO mpoucxoauT BbiGopka NepBor KOMaHabl M3 namAtu nporpamm. Ha umkne Tcyl1 nepBas komaHga vCrnonHseTcs,
a BTOpas komaHaa BbibupaeTcs m3 namAtu nporpamm. B TeuveHnve umkna Tcy2 BTOpas KOMaHAa WCMOMHAETCH, a TpeTbs
BblbMpaeTca 13 namaTv nporpamm. Ha uukne Tcy3 nponcxoauT Bbibopka YeTBEpPTON KOMaHAbl U BbINOMHAETCA KOMaHAa TpeTbs
komaHaa (CALL SUB_1). Korga 3aBepluaetcs BbiNonHeHne TpeTben komaHasl CPU 3arpyxaeT agpec 4yeTBepToi komaHabl B
BEPLUMHY CTeka U uaMeHsieT cyeTunk komaHg PC Ha agpec SUB_1. 310 03HavaeT, 4TO KOMaHAaA, 3arpyxeHHas B uukne Tcy3,
pormkHa 6bITb yaaneHa u3 koHsenepa. B TedyeHve umkna Tcy4 yeTBepTas KOMaHAa ydanseTcs M3 KoHBelepa (BbINOMHseTcs
nycton umkn NOP) n npoucxoaut Bbibopka komaHabl no agpecy SUB_1. B uwmkne Tcy5 BbiNonmHgeTcA KoMaHAa NSaTb K
BblbMpaeTca n3 namaTy Nnporpamm komaHga ¢ agpecom SUB_1 + 1.

IMpumep 4-1 Bbibopka 1 BbINOTHEHUS KOMaHL,

Tcv0 Tevl Tecy2 Tev3 Tcv4 Teys
1. MOVLW 55h Boibopka 1 BbinonH. 1
2. MOVWF PORTB Bbibopka 2 | BbinonH. 2
3. CALL SUB_1 Buibopka 3 | BeinonH. 3
4. BSF  PORTA. BIT3 (BunonHsercsa NOP) Bbibopka 3 Ynanexne
5. MHCTpyKuUmMs mno anpecy SUB_1 Bei6. SUB_1 | Bbi6. SUB_1 + 1
BoinonH. SUB_1

Bce komaHApb! BbINOMHAIOTCA 3@ OAMH LMK, KpOMe KoMaHnf BeTBreHus. KomaHapl BeTBNeHns TpebyloT ABa MaLUMHHBIX
uukna, T.K. HeobxoAumo ydanuTb npeaBapuTenbHO BblibpaHHYl0 kOMaHAy M3 koHseviepa. Bo Bpems yganenus Bbibupaetcs
HOBasi KOMaHAa, a 3aTeM OHa UCMONHSETCS B CneayowemM MaMHHOM LiKne.
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4.4 OnucaHue nopmoe eso0da/ebie00a

B tabnuue 4-1 gaHo kpaTkoe onucaHue (YHKLUA, KOTopble MOryT ObiTb MyNbTUMMAMUMPOBaHbI K KaHanam mnopToB
BBOAa/BbIBOAA. Bo3aMoxHa cuTyaums, Korga Ha OgvH BbIBOA MYNbTUMMAMLMPYETCA HECKONbKO yHKUMA. Mpu ncnonb3oBaHum
BblBOAA nepudepuiiHeiM Mogynem aenctsme 6utos permctpa TRIS moxeTt GbiTb 3abnokmposaHo (Hanpumep ana ALM vnu
LCD mopyns).

Ta6bnuya 4-1 OnncaHve BbIBOAOB

Umsa BbIBOAa Tun Tvn OnucaHue
BbIBOAA oydepa

AHanoroBble BXOAbl.

ANO I AHanorosbin

AN1 I AHanorosbIn

AN2 I AHanoroBbin

AN3 I AHanoroBbIn

AN4 I AHanorosbIn

ANS I AHanorosbIn

ANG I AHanorosbIn

AN7 I AHanorosbIn

ANS8 I AHanorosbiln

AN9 I AHanorosbIn

AN10 I AHanorosbiln

AN11 I AHanorosbIn

AN12 I AHanorosbIn

AN13 I AHanorosbIn

AN14 I AHanorosbIn

AN15 I AHanorosbIn

Avop P P AHanoroeoe nuraxue.

Avss P P AHanorosbIv 06LMIA.

C1 I Ananorosbin | HanpsskeHnue LCD.

Cc2 I AHanorosbin | HanpshkeHue LCD.

CCP1 110 ST BeiBog 3axsat/CpaBHenne/lUINM mogyna CCP1.

CCP2 1/10 ST BbiBog 3axsat/CpaBHenme/lUINM mogyns CCP2.

CDAC (0] Ananorosbin | TokoBbii BbiBoA ALIMN. O6bI4HO ucnonb3yeTcsa Anst NOAKIMHOYEHUSA BHELUHEro
KOHAeHcaTopa, YTo6bl hOpMUPOBATh NIMHENHOE YMEHbLLUEHUE HanpsXXeHUs.

CK 1/0 ST TaktoBbin curHan USART B CMHXpOHHOM pexume. Bcerma cBasaH ¢
dyHKkumamm BeiBoga TX (cMm. TX, RX, DT).

CLKIN | ST/CMOS Bxoa BHellHero TaktoBoro curHana. Bcerga cBsisaH ¢ yHKUMAMYK BbiBOAA
OSC1 (cm. OSC1/CLKIN, OSC2/CLKOUT).

CLKOUT (0] - BbiBog TakToBOro reHepartopa. [loakniodaeTcs KBapLeBbl/kepaMmu4eckii
pe3oHaTop B HS,XT, LP pexume reHepatopa. B RC pexume reHepaTtopa Ha
BbiBoge OSC2 npucytcteyet curHan CLKOUT ¢ 1/4 yactotel OSC1, paBHou
LUKNaM BbINOMHeHns komaHa. Bcerga cesizaH ¢ cyHkumsamun Bbisoga OSC2
(cm. OSC1, OSC2).

CMPA (0] - Bbixoa komnapatopa A.

CMPB 0 - Bbixoa komnapartopa B.

COMO L - O6wwuin gparieep 0 LCD.

CcOoOM1 L - O6wwmn gpansep 1 LCD.

COM2 L - O6wwmn gpansep 2 LCD.

COM3 L - O6wwmn gpansep 3 LCD.

-CS I TTL Bxopn BblGopa MUKpOCXeMbl BE4OMOro napannensHoro nopta (cMm. -RD,-WR)

DT 110 ST CurHan paHHeix USART B CcMHXpOHHOM pexume. Bcergpa cBsizaH c
dyHkumamm BeiBoga RX (cm. TX, RX, CK).
GP - gByHanpasneHHbIn NMOPT BBoAa/BbiBOAA. Ha HekoTopbIX BXoAax nopTa
MOryT OblTb MPOrpamMMHO  BKITHOMEHbl  BHYTPEHHME MOATArMBaloLive
pesucTopsl.

GPO 1/0 TTL/ST TTL 6ycep B pexume nopTa BBoga/BbiBoga. bydep ¢ Tpurrepom Lmuara B
pexunme nocrefoBaTesNibHOro NPorpaMmmMupoBaHKS.

GP1 1/0 TTL/ST TTL 6ycep B pexvme nopTa BBoga/BbiBoga. bydep ¢ Tpurrepom Lmuara B
pexunme nocrefoBaTesibHOro NPorpaMmmMuUpoOBaHKS.

GP2 1/0 ST

GP3 I TTL

GP4 1/0 TTL

GP5 1/0 TTL

O603Ha4eHus:

TTL = BxogHown 6ydep TTL
CMOS = KMOIT coBMeCTUMBbIN BXOA UIK BbIX0O[,
NO-PD = HeT BHYTp. Anoga, nogkmntod. K Vpp

| = Bxopg,

L = ppansep LCD
SM = cooTBeTcTBME cneuundmkaumm SMBus. TpebyeTcsa BHELLUHUIA NOATAMMBAIOLLMI PE3NCTOP

ST = BxogHol 6ydep ¢ Tpurrepom LLmnara
NPU = N-kaHanbHbIN NOATAMMBAIOLLNIA 3NIEMEHT
PU = BHyTpeHHWUI1 NOATArMBAOLWMIN Sr1EMEHT

O = BbIXOa4

P = nutanue
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Ta6nuya 4-1 OnncaHue BbIBOAOB (NPOAOIMKEHUE)

Umsa BbIBOAa Tun Tun OnucaHue
BbIBOAA bydepa
INT I ST Bxoa BHELUHUX NpepbiBaHWN.
-MCLR/Vpp /P ST Bxon cbpoca MUKpOKOHTponnepa (akTUBHbIA HU3KWIA NIOTMYECKUA YPOBEHb)
UNW BXOA HaNpsXXeHWsi MporpaMMUpPOBaHWS.
NC - - OTK BbIBOAbI JOMKHbI ObITb OCTaBNEHbI HE MNOAKMTHYEHHBIMU.
OSC1 ST/CMOS Bxog TakTOBOro reHepatopa WnM BXOA BHELLUHEro TaKTOBOroO CUrHana.
BxogHown 6ydep ¢ tpurrepom LUmmnara B RC pexume reHepatopa. KMOI
Oydep B ocTanbHbIX peXMMaXx.
0OSC2 (0] - BbiBog TakToBOro reHepatopa. lMopkniovaeTcsl KBapLeBbli/kepaMnieckmii
pe3oHaTop B HS,XT, LP pexume reHepatopa. B RC pexume reHepaTtopa Ha
BbiBoge OSC2 npucytcTByeT curHan CLKOUT ¢ 1/4 yactotel OSC1, paBHon
UMKIam BbINOMHEHMS KOMaHA.
PBTN ST Bxoa ¢ BHYTpeHHUM NOATArMBaloOWMM pe3ncTopomM. MoxeT ncnonb3oBaThbes
ONs reHepauun npepbiBaHU.
Benombivi napannenbHbIn NOpT ANs CBA3M C MUKponpoLleccopoM. Beisoabl
umetoT BxogHon bydep TTL, korga mogynb PSP BKktoyeH.
PSPO /0 TTL
PSP1 1/0 TTL
PSP2 /0 TTL
PSP3 1/0 TTL
PSP4 1/0 TTL
PSP5 1/0 TTL
PSP6 1/0 TTL
PSP7 /0 TTL
PORTA - gByHanpaBneHHbI NOpT BBOAA/BbIBOAA.
RAO /0 TTL
RA1 1/0 TTL
RA2 110 TTL
RA3 /0 TTL
RA4 1/0 ST RA4 nmeeT BbIXOA C OTKPbLITLIM CTOKOM.
RA5 1/0 TTL
PORTB - aByHanpaBneHHbli NopT BBoAa/BbiBoAa. Ha Bxogax noprta moryt
ObITb NPOrPaMMHO BKIOYEHBI BHYTPEHHME NOATAMMBaOLLNE PE3UCTOPDI.
RBO /0 TTL
RB1 1/0 TTL
RB2 110 TTL
RB3 /0 TTL
RB4 /0 TTL MpepbiBaHWe N0 N3MEHEHNIO YPOBHS CMrHana Ha Bxofge.
RB5 110 TTL [MpepbiBaHWe NO N3MEHEHWI0 YPOBHS CUrHana Ha Bxoge.
RB6 110 TTL/ST lMpepbiBaHWe NO U3MEHEHUIO YPOBHA CUrHana Ha Bxofde. TakToBbI BXOA B
pexvnme nporpammunpoBaHus. Bydep TTI1 B HopmansHom pexume. Bydep ¢
Tpurrepom LLimmaTa B pexvime NporpaMmMupoOBaHus.
RB7 /0 TTL/ST lMpepbiBaHWe NO M3MEHEHWIO YPOBHA CurHana Ha Bxoge. BbiBog AaHHbIX B
pexume nporpammupoBaHus. bydep TTI1 B HopmanbHoM pexume. Bydep ¢
Tpurrepom LLimMmaTa B pexxvmMe NporpaMMUpOBaHuUs.
PORTC - gByHanpasneHHbI NopT BBOAA/BbIBOAA.
RCO /0 ST
RC1 1/0 ST
RC2 /0 ST
RC3 1/0 ST
RC4 1/0 ST
RC5 /0 ST
RC6 /0 ST
RC7 1/0 ST
-RD I TTL YnpaBneHne YTeHMeM Be4oMOoro napannensHoro nopta (cm. -WR, -CS).
O603HayeHus:
TTL = BxogHow 6ycdep TTL ST = BxogHol 6ydep ¢ Tpurrepom LLmnara
CMOS = KMOI coBMECTUMBIV BXOA UNW BbIXO4, NPU = N-kaHanbHbI NOATAMMBAOLWMIA 3NIEMEHT
NO-PD = HeT BHYTp. Anoaa, noakmnoy. K Vpp PU = BHyTpeHHUI NOATArMBAOLLMIN SNEMEHT
| = Bxop, O = BbIXxOA

L = ppansep LCD
SM = cooTBeTcTBME cneuundmrkauum SMBuUs. TpebyeTcs BHELLUHUIA NOATAMMBAIOLLMIA PE3NCTOP

P = nutanue
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000 «Mwukpo-Yun» - noctaska komnnektyowmx Microchip ten.: (095) 737-7545

DS33023A

Ta6nuya 4-1 OnncaHue BbIBOAOB (NPOAOIMKEHUE)

Umsa BbIBOAa Tun Tun OnucaHue
BbIBOAA bydepa

PORTD - gByHanpasneHHbI NopT BBOAA/BbIBOAA.

RDO /0 ST

RD1 1/O ST

RD2 1/0 ST

RD3 /0 ST

RD4 1/0 ST

RD5 1/0 ST

RD6 110 ST

RD7 /0 ST
PORTE - gByHanpaBneHHbI NOpT BBOAA/BbIBOAA.

REOQ 1/0 ST

RE1 1/O ST

RE2 1/0 ST

RE3 110 ST

RE4 1/0 ST

RE5 110 ST

RE6 1/0 ST

RE7 /0 ST

REFA (0] CMOS Bbixog A nporpaMMrMpyemMoro MCTOYHMKA ONMOPHOTO HanpsiKeHUs.

REFB 0 CMOS Bbixoa B nporpaMMnpyemMoro UCTOYHWKa OMOPHOTO HaMNpPshKeHWS.
PORTF - undposble Bxoabl nnv nopT agpansepa cermeHtos LCD.

RFO 1/0 ST

RF1 1/0 ST

RF2 1/0 ST

RF3 1/0 ST

RF4 1/0 ST

RF5 1/0 ST

RF6 1/0 ST

RF7 /0 ST
PORTG - undposblie Bxoabl nnu nopt Apavisepa cermeHtos LCD.

RGO 1/0 ST

RG1 1/0 ST

RG2 /0 ST

RG3 1/0 ST

RG4 1/0 ST

RG5 1/0 ST

RG6 1/0 ST

RG7 /0 ST

RX I ST BbiBO4 NprMemHuKa B aCMHXpOoHHOM pexume USART.

SCL 110 ST BblBOO TAKTOBOIO CUrHana B pexume I“C.

SCLA 1/0 ST BblBOO TaKTOBOrO cUrHana uHtepderica I°C.

SCLB 1/0 ST BblBOO TakTOBOrO cUrHana uHtepderica I°C.

SDA 110 ST BbiBOO OaHHBIX B pexume I°C.

SDAA /0 ST BbiBoA AaHHbIX MHTEpderica I°C.

SDAB /0 ST BbiBOA AaHHbIX MHTEpderica I°C.

SCK 110 ST Bxopn/Bbixon TAakTOBOro curHana B pexume SPI.

SDI | BbiBog npnemHuka SPI.

SDO (0] BbiBog nepepatumnka SPI.

-SS [ Bxopn Bbi6opa Begomoro SPI.

SEGO00:SEG31 I/L ST [pansepbl cermeHToB LCD ot 00 go 31.

SUM (0] AN AN1 noatesepxgeHue nepexoga. K BbiBogy MOXeT ObiTb MOAKMHOYEH
BHELLHMIN KOHAEeHcaTop

TOCKI | ST Bxop BHeluHero tTaktoBoro curHana ana TMRO.

T1CKI | ST Bxopn BHeluHero TaktoBoro curHana ana TMRA1.

T10S0O (0] CMOS Bbixoa reHepaTtopa TMR1.

T10SI I CMOS Bxog reHepatopa TMR1.

X 0] - Bbixog nepepgatynka USART B acMHXpoHHOM pexume (cM. RX).

O603HayeHus:

TTL = BxogHown 6ydep TTL
CMOS = KMOIT coBMeCTUMBbIN BXOA UIK BbIX0O[,
NO-PD = HeT BHYTp. Anoga, nogkmntoy. K Vpp

| = BXxop,
L = ppansep LCD

ST = BxogHo 6ydep ¢ Tpurrepom LLmnara
NPU = N-kaHanbHbIN NOATAMMBAIOLLNIA 3NIEMEHT
PU = BHyTpeHHWIA NOATArMBAOLWMIN 31EMEHT

O = BbIXxoA

P = nutanue

SM = cooTBeTcTBME cneyundurkaumm SMBus. TpebyeTca BHELLHWUIA NOATArMBAKOLLUA PE3UCTOp
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Ta6nuya 4-1 OnncaHue BbIBOAOB (NPOAOIMKEHUE)

Tun Tun
Umsa BbIBOAa OnucaHue
BbIBOAA bydepa
Vien1 P - HanpsixeHne LCD.
Vicp2 P - HanpsikeHue LCD.
Vicp3 P - Hanpsikenue LCD.
VLCDADJ I AHanorosbin | HanpshkeHune LCD.
VRer I AnanoroBbii | Bxog BepxHero OMOpHOro HanpsxeHus. BbiBog Bxoga  OnNopHOro
HanNpsXXeHUs NPUCYTCTBYET Ha MUKPOKOHTPOMEpax ¢ KoMnapaTopamu.
VReF+ I AnanoroBbii | Bxog BepxHero onopHoro HanpskeHus. OBblYHO MynbTUNAMUMPYeTCs Ha
aHanoroBbI BXOA.
VREF- I AHanoroBbii | Bxog HwxHero onopHoro HanpspkeHusi. OObl4HO MynbTUMNUUMPYETCS Ha
aHaroroBbI BXof.
VREG (0] - BoiBog ynpaBneHuss BHewHWM komnoHeHToM N-FET ana perynupoBku
HanpsPKeHus.
Vss P - O6wui BbIBOA NS BHYTPEHHEN NOMMKW 1 NOPTOB BBOAA/BbIBOAA.
Vbb P - MonoxuTenbHoe HanpsKeHue NUTaHWs ANns BHYTPEHHEW NMOrvku U nopToB
BBOJa/BblBOAA.
-WR YnpaBneHve 3anucbio B Be4OMbI napanneneHein nopt (cMm. -RD, -CS).
O6o3HaveHuns:
TTL = BxogHown bycdep TTL ST = BxoaHou 6ydep ¢ Tpurrepom LLmnara
CMOS = KMOI1 coBMeCTUMBbIN BXOA UNK BbIXO4, NPU = N-kaHanbHbIA NOATAMMBAOLWMIA 3NEMEHT
NO-PD = HeT BHYTp. Anoga, noakmntoy. K Vpp PU = BHyTpeHHWI NOATArMBAOLWMIN 3rIEMEHT
| = Bxop, O = BbIXxoA
L = gpaviep LCD P = nutaHue

SM = cooTBeTcTBME cneuundmrkauum SMBuUs. TpebyeTcs BHELLIHUIA NOATAMMBAIOLLMIA PE3NCTOP
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4.5 Omeemsbl Ha Yacmo 3adagaemMble 80MPOChl

Ha MoOMeHT BbINnonHeHus nepesoda B OpI/IFVIHaJ'IbHOI7I TEeXHUYEeCKoMn OOKyMeHTaunn BONpoChbl OTCYyTCTBOBAIu. Ecnn Yy Bac
€CTb BOMNpPOC, 3afanTe ero, Hanucas Ham NUCbMO NO aapecy support@microchip.ru.
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4.6 [JononHumenwbHasi nlumepamypa
JononHutensHaa nutepatypa W NpuMepbl MPUMEHEHWS, CBSA3aHHble C 3TUM pasfenoMm AokymeHtauuw. [Npumepsl
NPUMEHEHNss He MOryT MCMONb30BaTbCA ONA BCEX MUKPOKOHTponnepoB cpegHero cemencrtsa (PIC16CXXX). Kak npasuno
npyvMepbl MPUMEHEHUS HanucaHbl AN KOHKPETHOW rpynnbl  MUKPOKOHTPOMMEPOB, HO MNPUHUWMNBI  NPUMEPOB  MOryT
MCMNonb30BaTbCs CAEMNaB He3HAYNTENbHBIE UBMEHEHUS (C YH4ETOM CYLLIECTBYIOLLUX OFPaHUYEHUIA).
[oKyMeHTbI, CBSI3aHHblE apXUTEKTYpo MUKpokoHTpornnepos PICmicro MCU:
JokymeHT Homep

B HacTodllee BpeMa JOKYMEHTbl He NMoAroToBJ1EHbI.
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YBaxaewmble rocnoaa!

OO0 «Mukpo-Huny» nocTaBnseT NOMHyo
HOMEHKNAaTYypy KOMMIEKTYIOLWMX PUPMBbI
Microchip Technology Inc
N OCYLLEeCTBNAET Ka4eCTBEHHYIO
TEXHUYECKYI0 NOALEPXKKY HAa PYCCKOM SA3bIKE.

C TexHn4yecknmm Bonpocamm Bbl moxeTe
obpawlaTbca rno agpecy
support@microchip.ru

[To Bonpocam rnoctaBoK KOMMIEKTYOLWKX Bbl
MOXeTe obpallaTbCs K HaM No TenegoHamMm:
(095) 963-9601
(095) 737-7545
n agpecy sales@microchip.ru

Ha caunte
www.microchip.ru
Bbl MOXeTe y3HaTb nocriegHne HOBOCTM
Halwen PUPMbl, HAUTU TEXHUYECKYIO
OOKYMeHTauu 1 nHgopmMauuo No Hann4vuko
KOMMNMNEKTYOLWMX Ha CKnage.




