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PIC18FXX2

28/40-BbiBOAHbIE BbICOKOCKOPOCTHbIe FLASH mukpokoHTponnepsbl ¢ 10-pa3psagHbim AL

BbicokockopocTHon RISC MukpokoHTponnep:

o ONTUMM3MPOBaHHAs apxXMTeEKTypa U cucTema KoMaHz Ans
HanucaHus nporpaMMm Ha si3bike C

e CucTtema KomMaHg COBMeCTMMa C KOMaHOamMu CeMecTB
PIC16C, PIC17C n PIC18C

e JluHeliHOe agpecHoe NPOCTPAHCTBO MaMATM Mporpamm
32kbanTa

e JlnHeHoe agpecHoe MpOCTPaAHCTBO NaMsATUM  AaHHbIX
1.5k6anT

MamaTb nporpamm NamsiTe Enill’nl'\;'?ll:w
YcTponcTBo Fla§h Komang AaHHbIX [aHHbBIX
(6anT) (6amnT) (6aiT)
PIC18F242 16k 8192 768 256
PIC18F252 32k 16384 1536 256
PIC18F442 16k 8192 768 256
PIC18F452 32k 16384 1536 256

e BricTpogevicteue go 10MIPS:

- TaktoBas 4yactota ot DC go 4MIy

- TaktoBasi 4yactoTa B pexume PLL ot 4MIy go 10MIMy
16-pa3psaaHble KoMaHabl, 8-pa3psaaHble AaHHble

o Cuctema NnpMopuTETOB NpepbIBAHNN

e AnnapaTHoe ymMHoXeHue 8x8 3a 0guH MaLUUHHBIA LINKI

XapakTtepucTtuka nepucepuimnHbIx Moagynen:

e Bbicokasi Harpy3oyHasi crnocobHocTb noptoB BBoaa/
BbIBOAA
Tpu BXOAa BHELIHMX NpepbiBaHNi
e Mogyne TMRO: 8/16-pa3psgHbin  Tanmep/cHeTunk ¢
nporpammupyembiM 8-paspsgHbiM npegaenutenem
Mogynb TMR1: 16-pa3psgHbi Tanmep/c4eTyuK
Mogynb TMR2: 8-paspsgHbii  TaMmep/CHeT4MK ¢
8-pa3psgHbIM pernctpom nepuoga (ocHoBHow ans LLM)
e Mogynb TMR3: 16-paspsgHbii Tanmep/cyeTymk
BTOpUYHLIN reHepaTop TaKTOBOrO CUrHama Ha OCHOBE
TMR1/TMR3
e [1Ba mogyns CCP
- BeiBogbl Mmogynst CCP moryT paboTtaTb Kak:
- 16-pa3psigHbI 3axBaT, MakcMMarnbHasi paspeLlatoLlas
cnocobHocTb 6.25Hc (TCY/16)
- 16-paspsigHOe cpaBHEHUE, MaKCcMMarbHas
paspeuatowias cnocobHocTtb 100HC (TCY)
- WM, paspsigHocTb oT 1 go 10 6ut, MakcumanbHas
yactota UM 156kMu@8 6ut; 39kMi@10 6ut

Xapaktepuctuka nepmdepumHbIX Moaynen
(npopomkeHune):

e Moaynb BepyLwero nocrnefoBaTenbHOrO0 CUHXPOHHOIO
nopta (MSSP)
- 3-x nposogHon nHtepdenc SPITM (nogaepxusaet 4
pexnma)
- 12CTM (BenyLwiuin n BeOOMbIV PEXNM)

e Agpecyembin mogyne USART, nopgaepxka unHTepdenca
RS-485 1 RS-232

e Moaynb PSP, Begombln napannenbHbii nopT

AHanorosble nepucepuinHbie MoaYyNU:

e Moaynb 10-paspsgHoro ALIIM:
- Beicokasi ckopocTb npeobpasoBaHunst
- Pabota mogyns ALIM B SLEEP pexume
MWKPOKOHTpOrnepa
- DNL = +1Lsb, INL = +1Lsb

¢ [TporpaMmunpyemblii AETEKTOP MOHUXXEHHOTO HaNPsXKeHUs
(PLVD)
- Mpun 0BHapyXeHUN CHXKEHUST HAaNPSXXEHUS] BO3MOXHa
reHepauusi npepbIBaHNM

¢ [lporpaMmupyemblii COPOC MO CHWXEHMWIO HanpsKeHus
nMTaHus

OCo6eHHOCTU MUKPOKOHTPOIIepoB

e 100 000 rapaHTUpPOBaHHLIX LWKIOB CTUpaHuWe/3anucb
namsaTy NnporpaMmm

e 1 000 000 rapaHTMpOBaHHbLIX LMKIIOB CTMpaHuWe/3anunch
EEPROM namsaTu aaHHbIX

¢ BO3MOXHOCTb CaMonporpaMmMmMpoBaHuns

e Copoc no BkmoyeHuto nutaHua (POR), Tarimep
BkMoyeHus  nutaHms  (PWRT), Tanmep  3anycka
reHepaTopa (OST)

e Ctopoxeow Tanmep WDT c otaenbHeiM RC
reHepaTopom

¢ [lporpammMmupyemas 3awimTa koga nporpaMmbl

e PeXuvM MOHMXKEHHOrO 3HepronoTpebneHnss u pexum
SLEEP

e Bbibop pexuma paboTbl TAKTOBOro reHepaTopa, BKIHYas:
-4 x PLL (oT ocHoBHOro reHepaTopa)
- BropuyHbii reHepaTop (32kIMu)

e BHyTpuCxeMHOe nporpamMMpOBaHWE MO OBYXMPOBOAHOWN
nunHum (ICSP) ¢ ogHuM HanpsbxeHvem nutaHusa 5B

e BHyTpucxemHas oTnagka no gByxnpoBogHow nuHum (ICD)

KMOI TexHonorus

BbicokockopocTHas aHeprocteperatowwas KMOT
TexXHonorns

MonHocTbIO cTaTuYeckas apxuTekTypa

LLinpoknii ananasoH HanpsbkeHun nutaHua (ot 2.0B go
5.5B)

o [MPOMBILLIIEHHBIN U paCLUMPEHHbIA TeMMNepaTypHbIe
JunanasoHbl

|
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* RB3 — anbTepHaTMBHbIV BbiBO4 Moayns CCP2
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PacnonoxeHue BbiBOAOB (NpoaoskeHue)

DIP J
MCLR/VPP —=-[] 1 40 [1 -=—= RB7/PGD
RAO/ANO +—-[] 2 39 [] =——— RB6/PGC
RA1/AN1 —s[] 3 38 [] -«—= RB5/PGM
RA2/AN2/VREF- - [] 4 37 [ -—= RB4
RA3/AN3/VREF+ -+—=[] 5 36 [] «—» RB3/CCP2*
RA4/TOCKI «—= []6 35 [] «——= RB2/INT2
RAS/AN4/SS/LVDIN ~=—s-[] 7 N o 4P RBINTI
REO/RD/AN5 ~+—-[] 8 < 1o 33[]-+——s RBO/INTO
RE1/WR/AN6 -=—[] 9 E E 32 [] -~—— VDD
RE2/CS/AN7 «+—=[]10 0 00 31[]-<——Vss
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RC3/SCK/SCL -+——-[] 18 23 [ ~«—» RC4/SDI/SDA
RDO/PSPO «— [] 19 22 [] «=— RD3/PSP3
RD1/PSP1 -=—[] 20 21 [] ~=—s RD2/PSP2
DIP, SOIC
MCLR/VPp —[]°1 - 28] =+ RB7/PGD
RAO/ANO =[] 2 27[1] = RB6/PGC
RA1AN1 «—=[] 3 26[] <+— RB5/PGM
RA2/AN2/VReF- <[] 4 25[] -+ RB4
RA3AN3NVReF+ =[] 5 o o 241 = RB3/CCP2*
RA4/TOCKI =[] 6 P 8 23[] =+ RB2/INT2
RAS5/AN4/SS/LVDIN =+— [ 7 % ™ 22[] = RB1/INT1
vss —=[] 8 « R  21[] <+ RBUINTO
osciictki —=[ 9 & O  20[]=—vop
0SC2/CLKO/RA6 +—[]10 o o 19[] -=— Vss
RCO/T10SO/T1CKI ~=—= ] 11 18] -=—= RC7/RX/DT
RC1/T10SI/CCP2* =+—=[12 17[] =+ RC6/TX/CK
RC2/CCP1 ~=—=[[13 16[_] -+ RC5/SDO
RC3/SCK/SCL <+—=[]14 15[ ] -+ RC4/SDI/SDA

Mpumeyvanune. MukpokonTponnepsl PIC18F4X2 coemectumbl no BeiBogam ¢ 40-eeiBoaHbIMu PIC16C7X.

* RB3 — anbTepHaTMBHbIV BbiBO4 Moayns CCP2
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1. BBepeHue

B aTom gokymeHTe npeacrasrieHa UHopmaums no crieayoLwmm MUKPOKOHTponnepam:

PIC18F242
PIC18F252
PIC18F442
PIC18F452

roON -~

MuKpokoHTponnepsl BbinyckaoTca B 28-BbIBOAHbIX U 40/44-BbIBOAHLIX KOprycax. 28-BbIBOAHbIE MUKPOKOHTPOMMEPbLI He
MMEIT MoAyns Begomoro napannensHoro nopta (PSP), a uncno peanusoBaHHbIX BXogHbIX kaHanos ALIM 5. MpegsapuTtensHyto
MHpopMauuto cmoTpuTe B Tabnuue 1-1.

Ha pucyHke 1-1 npepcrtaBneHa CTPYKTypHasi cxema 28-BbIBOAHbLIX MUKPOKOHTPOMMEPOB, a Ha pucyHke 1-2 nokasaHa
CTPYKTypHas cxema 40-BbIBOOHbIX MWKPOKOHTponnepoB. B Ttabnuuax 1-2 u 1-3 COOTBETCTBEHHO NPEACTABIEHO Ha3Ha4YeHue
BbIBOAOB 28-BblBOAHBIX U 40-BbIBOAHBLIX MUKPOKOHTPOSEPOB.

Tabnuya 1-1. OCHOBHblE XapaKTepUCTMKM MUKPOKOHTPOIIIEPOB

MapameTp PIC18F242 PIC18F252 PIC18F442 PIC18F452
TakToBas YacToTa DC-40MI'y DC-40MI'y, DC-40MI'y DC-40MI'y
MamaATtb nporpamm (6anT) 16K 32K 16K 32K
MamsaTb nporpaMm (KOMaHg) 8192 16384 8192 16384
MamsATb gaHHbIX (6anT) 768 1536 768 1536
EEPROM namsaTb gaHHbIX 256 256 256 256
(6anT)

M cTOYHMKOB NpepbiBaHWN 17 17 17 17

MopTbl BBOAA/BbIBOAA PORTA,B, C PORTA,B,C PORTA/B,C,D, E PORTA,B,C,D, E

Tanmepsl 4 4 4 4

Mogyns CCP 2 2 2 2

MocnepoBaTenbHble MSSP, MSSP, MSSP, MSSP,

MHTEepdENChbI appecyembii USART | agpecyembin USART | agpecyembit USART | agpecyembin USART

MapannensHble nHTEpdEnch - - PSP PSP

Mogaynb 10-paspsigHoro ALM 5 kaHanos 5 kaHanos 8 kaHanos 8 kaHanos
POR, BOR, POR, BOR, POR, BOR, POR, BOR,

komaHga RESET,

komaHga RESET,

komaHga RESET,

komaHga RESET,

C6poc nepenosiHeEHNEe CTeka, | NepenonHeHne cTeka, | NepenosiIHEHNe CcTeka, | NepenoriHeHNE CTeka,
ucuyepnaHue creka ucuyepnaHue creka ucuyepnaHue creka ncuyeprnaHve creka
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)

Mporpammupyembli geTekTop Ectb Ectb Ectb Ectb
NMOHWXKEHHOIO HanpshKeHNs
Mporpammupyembiii cbpoc no Ectb Ectb Ectb Ectb
CHWXKEHUIO HaMpshXeHns
nutaHusa (BOR)
KomaHg MyKpoKoHTponnepa 75 75 75 75

28DIP 28DIP 40DIP 40DIP
Kopnyc 28S0IC 28S0IC 44PLCC 44PLCC

44TQFP 44TQFP
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PucyHok 1-1. CTpykTypHasa cxema MukpokoHTpornnepos PIC18F2X2

LLnHa gaHHbIX <8>
|¢ r— - - — — — — — — il
@ | PORTA |
21 Ykas.Tabnuubl <2> 3allenka AaHHbIX | |
- i RAO/ANO
Torma 8 8 8 MamsTb AaHHbIX | RA1/AN1 |
" o8 -
— RA3/AN3/VREF+ |
%/(21 3aulenka agpeca | RA4/TOCKI |
3awerka agpeca 20 [PCLATU[PCLATH] ﬁ/% 12(2) | ';AR:?S/GANMSS/LVDIN |
MamsATb nporpamm . Appec <12>
(30 2Moan) | |
CueTynk KomaHg 4 12% 4ﬁ
3aLLLeJ'IKa AaHHbIX é} TSRO BaHk O.F | |
ESR{ | |
i L ~J[FsSR2 12 | |
16 TNoruka | |
fekoau-| _ |7
| |
|  PORTB |
nay
| RBO/INTO |
i | RB1/INT1 |
Eo— RB2/INT2
KoMaHz L RB3/ccP2(!) |
— RB4
| RB5/PGM |
[exoanpos. RB6/PCG
KOMaHAbl 1 | RB7/PGD |
mpasrese | |
0SC2/CLKO ¢ ¢ J, JJ &
OSC1/CLKI " ' | |
E§® PWRT | |
T10SClI TakToBbIN
T10SCO reweparop [~ ]| OST | |
D<= {} POR \__ / | |
’ | |
XPLL K= wer ATY <8> | PORTC |
RCO/T10SO/T1CKI
BOR 8 | RC1/T108l/CCP2M |
VIOH — | RC2/CCP1 |
| RC3/SCK/SCL
MCLR LVP Bl RC4/SDI/SDA |
X RC5/SDO
VDD, Vss cD | RC6/TX/CK |
X | -4+—=X| RC7/RX/DT |
Lo |
5 al
| ) ) ) |
| Tanmep 0 Taiimep 1 Tarimep 2 Taiimep 3 —> ALN |
| ﬁ it i i |
| y U & b 4 |
| Anpecyembiii EEPROM |
| CCP1 CCP2 MSSP USART namsaTb AaHHbIX |
L |
Mpumeyvanus:
1. MNopknioyeHne BbiBoga CCP2 k kaHany nopta BBoga/BbiBoga RB3 onpegenserca 6uTom KoHduUrypaumm
MUKPOKOHTpoOepa.

2. Crapuwwe 6utbl agpeca peructpa O3Y 6epytcs us peructpa BSR (kpome komaHasl MOVFF).
3. bBonblWWHCTBO KaHanoB BBOAA/BbIBOAA MYNbTUNNULMPYHOTCS C BbIBOAAMU NEpUDEPUAHBIX MOOYIEN.
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PucyHok 1-2. CTpykTypHas cxema MukpokoHTpornnepos PIC18F4X2

LLInHa aaHHbIX <8>
r——— - - - - - — ml
@ JL | PORTA |
RAO/ANO
21 VKa3-T661t'Mlel <2>| 3allenka AaHHbIX | RA1/AN1 |
&= L RA2/AN2/VREF-
Tioria S it e L RAJAN3VREF+ |
21 VIHKp/OeKp ( ) | RA4/TOCKI |
J/Em Sawmenka anpeca RA5/AN4/SS/LVDIN
2 | RA6 |
Sawenxa anpeca [PeLatu[pciaTh] i% 12@
MamsATte nporpamm ; Appec <12> | |
(mo 2M6aiiT) |  PORTB |
3 CyeTumnk KomaHg 4 12§\E 4ﬁ . RBO/INTO
allenka gaHHbIX 9
FSRo ]| [Bancor] | RB1/INT1 |
ESR1 | RBZINT2 | |
L~ 1
12 RB3/CCP2
| i = RB4 |
16 s | RB5/PGM |
RB6/PCG
- | RB7/PGD |
8 | |
| PoRTC |
RCO/T10SO/T1CKI
| Rc1/T108l/ccp2() |
Peructp | RC2/CCP1
KOMaHz | N RC3/SCK/SCL |
T RC4/SDI/SDA |
Hoommpon RC5/SDO
oo 1 ' | RCB/TX/CK |
ynpaerneHue PRODH| PRODL | —X| RC7/RX/DT |
0SC2/CLKO J, J, ; ; J, ‘
OSC1/CLKI | |
PWRT PORTD
D<=> | RDO/PSPO |
T10SCl TakToBbIN RD1/PSP1
T10S60 reveparop [ 1| OST | RD2/PSP2 |
X RD3/PSP3 |
U POR == RD4/PSP4
[ @ | RD5/PSP5 |
AXPLL K= WDT ATTY <8> | RD6/PSP6 |
RD7/PSP7
BOR 3 | |
VOH — [N | PORTE |
MCLR LvP | [X] REO/ANS/RD |
VDD, Vs . % IX] RE1/AN6/WR |
X | IX] RE2/AN7/CS |
| |
Lo - .
r— - - - - - - - "-""—-—-" "= /" —/ /. /. /T /T - - - — — — — — al
| Taiimep 0 Tarimep 1 Taiimep 2 Taitvep 3 ——— AUM l
| |
| TF i it i |
| y U v & b 4 |
| Anpecyemblii EEPROM |
| CCP1 CCP2 MSSP USART PSP namaTb AaHHbIX |
L |
MpumeyaHus:
1. TMoaknioueHne BbiBoga CCP2 k kaHany nopta BBoga/BbiBoga RB3 onpepensietca 6utom koHdurypauum

MUWKPOKOHTpOMnepa.
2. Crapuwwe 6utbl agpeca peructpa O3Y 6epytcs 3 peructpa BSR (kpome komaHgsl MOVFF).
3. BonbLIMHCTBO KaHanoB BBOAA/BbIBOAA MYNbTUNIMLMPYIOTCS C BbIBOAAMU NEPUEPUNHBIX MOAYIIEN.
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Tabnuya 1-2. HasHayeHne BbIBOAOB B MUKPOKOHT

onnepax PIC18F2X2

Homep BbIBOAa

Tun

Twun

O6o3HayeHue DIP SOIC BLiBopa | Gydbepa OnucaHue
-MCLR/Vpp 1 1 Bxog cbpoca MUKPOKOHTpOnepa unu HanpshkeHve
nporpaMmMmpoBaHus
-MCLR | ST Bxop cbpoca MUKPOKOHTpornepa. AKTUBHBINA HU3KUIA
TNOrNYECKNIN YPOBEHb.
Vep P - Bxo4 HanpskeHns NporpamMmmMmMpoBaHuns.
OSC1/CLKIN 9 9 KBapLeBbIli pe3oHaTOp UM BXOA BHELLHErO TaKTOBOIO
curHana.
OSC1 | ST Bxopg ons noaknioYeHns KBapLeBoro pesoHaTtopa unm
BHeLUHero TaktoBoro curHana. ST 6ydep B RC pexume
TakToBoro reHepaTtopa, CMOS B ocTanbHbIX pexumax.
CLKIN | CMOS Bxop BHellHero TakToBoro curHana. Becerga cssizaH ¢
dyHkumsamm OSC1 (cm. OSC1/CLKIN, OSC2/CLKO).
OSC2/CLKO/RA6G 10 10 KBapLeBbIlt pe3oHaTop UNu BbIXod TakTOBOrO CUrHana.
0OSC2 (e} - Bbixoa Ang nogknoyeHns KBapLEBOro pesoHartopa B
pexvme KBapLEBOro pe3oHaTopa TakTOBOro reHepaTopa.
CLKO (0] - B RC pexume TakToBOro reHepatopa Ha BbiBoge CLKO
NPUCYTCTBYET CUrHan ¢ 4actoTon Fosc/4, CUHXPOHHbIN
BbIMOMTHEHWIO KOMaH, MUKPOKOHTPOSIIEPOM.
RAG6 110 TTL KaHan nopta BBOAa/BbIBOAA.
PORTA — gByHanpasrneHHbIn NopT BBoAa/BbIBOAA.
RAO/ANO 2 2
RAO I/0 TTL Lindposoi kaHan nopta BBoda/BbiBOAA.
ANO | AN Ananorosbi Bxoa 0.
RA1/AN1 3 3
RA1 I/O TTL Lindposon kaHan nopta BBoAa/BbIBOAA.
AN1 | AN AHanorosbI Bxof 1.
RA2/AN2/Vggk. 4 4
RA2 I/O TTL Lindposoi kaHan nopta BBoga/BbiBOAA.
AN2 | AN AHarnoroBbIli Bxof 2.
VRer- | AN Bxopg onopHoro HanpsikeHust ALITT.
RA3/AN3/VRrer+ 5 5
RA3 I/O TTL Lindposon kaHan nopta BBoAa/BbIBOAA.
AN3 | AN AHanorosbili Bxoa 3.
VReF+ | AN Bxoa onopHoro HanpsikeHnus AL,
RA4/TOCKI 6 6
RA4 I/0 ST/OD Lndposoit kaHan nopTa BBoga/BbiBoga. Beixop ¢
OTKPbITLIM KOIEKTOPOM.
TOCKI | ST Bxog taktoBoro curHana gns TMRO.
RA5/AN4/-SS/LVDIN 7 7
RA5 I/O TTL Lindposon kaHan nopta BBoAa/BbIBOAA.
AN4 | AN AHanoroebili Bxoa 4.
-SS | ST Bxopg Beibopa Begomoro SPI.
LVDIN | AN Bxoa aetektopa NOHMKEHHOrO HanpskeHus.
RA6 CwmoTtpute OSC2/CLKO/RASG.
O603HayeHus:

TTL = TTJ1 coBMeCTUMbI BXOA
ST = Bxop ¢ Tpurrepom LUmntta n KMOI ypoBHAMU

O = BbIXoa

OD = BbIX0A C OTKPbITLIM KOMNMNEKTOPOM (HET Anoaa, NoAKNoYeHHOro K Vpp)

CMOS = KMOI1 coBmMeCTMMbI BXOA/BbIXOA
| = Bxog

P = nutaHune

AN = aHanorosbIl Bxoq
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Ta6bnuya 1-2. HasHayeHne BbIBOAOB B MUKPOKOHT

onnepax PIC18F2X2 (npogomkeHue)

Homep BbiBOAa

Tun

Twun

O6o3HayeHue DIP SOIC BLiBopa | Gydbepa OnucaHue
PORTB — aByHanpasneHHbIn NopT BBoAa/BbIBOAA. Ha
Bcex Bxogax PORTB moryT 6bITb NpOrpaMMHO BKIOYEHbI
NOATArMBaoLLMe pe3ncTopbl.
RBO/INTO 21 21
RBO I/0 TTL Lindposoi kaHan nopta BBoAa/BbiBOAA.
INTO | ST Bxoa BHelHero npepbiBaHus 0.
RB1/INT1 22 22
RB1 I/0 TTL Lindposoi kaHan nopta BBoda/BbliBOAA.
INT1 | ST Bxop BHelwHero npepbiBaHus 1.
RB2/INT2 23 23
RB2 I/O TTL Lindposon kaHan nopta BBoAa/BbIBOAA.
INT2 | ST Bxoa BHelHero npepbiBaHus 2.
RB3/CCP2 24 24
RB3 I/O TTL Lindposoi kaHan nopta BBoAa/BbiBOAA.
CCP2 110 ST Bxopg 3axBaTa 2, BbIXO4 cpaBHeHus 2, Bbixod LUVM 2.
RB4 25 25 I/0 TTL Lindposon kaHan nopta Beofa/BelBoAa. NpepbiBaHus no
M3MEHEHMIO YPOBHS CUrHana Ha Bxofe.
RB5/PGM 26 26
RB5 I/0 TTL Lindposon kaHan nopta BBoAa/BeiBoAa. NpepbiBaHus no
M3MEHEHMIO YPOBHS CUrHana Ha Bxofe.
PGM | ST BkntodeHne pexrma H1M3KOBOJSTbTHOrO MPOorpaMMmnpoBaHmus
ICSP.
RB6/PGC 27 27
RB6 I/0 TTL Lindposon kaHan nopta Beofa/BeliBoAa. NpepbiBaHus no
M3MEHEHMIO YPOBHS CUrHana Ha Bxofe.
PGC | ST Bxopg TakToBOro curHana Ansi BHyTPUCXEMHOW OTNagku un
nporpammupoBaHusa ICSP
RB7/PGD 28 28
RB7 I/O TTL Lindoposon kaHan nopta BBoga/BbiBoaa. MNMpepbiBaHus no
M3MEHEHUIO YPOBHS CUrHana Ha Bxofe.
PGD | ST BbiBO4 AaHHbLIX 41151 BHYTPUCXEMHOW OTNaaKu u
nporpammupoBanus ICSP.
O603Ha4eHus:

TTL = TTJ1 coBMecTuMbI BXOA,
ST = Bxopa ¢ Tpurrepom Lmutta n KMOI ypoBHAMMK

O = BbIXOA

OD = BbIX0[ C OTKPbITLIM KOMNMEKTOPOM (HET Anoaa, NoAKMOYEHHOro K Vpp)

CMOS = KMOI1 coBMeCTUMBbI BXOA/BbIXOA
| = Bxopg,

P = nutaHune

AN = aHanoroBbIli BXO
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Ta6bnuya 1-2. HasHayeHne BbIBOAOB B MUKPOKOHT

onnepax PIC18F2X2 (npogomkeHue)

Homep BbiBOAa

Tun

Twun

O6o3HavyeHue DIP SOIC BLiBopa | Gydbepa OnucaHue
PORTC - asyHanpaBrneHHbI NopT BBOAA/BbIBOAA.
RCO/T10SO/T1CKI 11 11
RCO I/O ST Lindposon kaHan nopta BBoAa/BbIBOAA.
T10SO (e} - Bbixoa Ans nogknoyeHns KBapLEBOro pe3oHaTopa
TMR1.
T1CKI | ST Bxop TaktoBoro curHana ana TMR1/TMR3
RC1/T10SI/CCP2 12 12
RC1 I/0 ST Lindposoi kaHan nopta BBoda/BbliBOAA.
T10SI | CMOS Bxopg ons nogknioveHns kgapuesoro pesoHatopa TMR1.
CCP2 /0 ST Bxopg 3axBaTa 2, BbIXxoa cpaBHeHus 2, Bbixod LM,
RC2/CCP1 13 13
RC2 I/O ST Lindposon kaHan nopta BBoAa/BbIBOAA.
CCP1 110 ST Bxopg 3axBaTa 1, BbIxoa cpaBHeHus 1, Bbixog LM 1
RC3/SCK/SCL 14 14
RC3 I/0 ST Lindposoi kaHan nopta BBoAa/BbiBOAA.
SCK /0 ST Bxopa/Bbixon TakTOBOro curHana B pexume SPI.
SCL /0 ST Bxopa/Bbixoq TAaKTOBOro CUrHana B pexume I’C.
RC4/SDI/SDA 15 15
RC4 I/O ST Lindposon kaHan nopta BBoAa/BbIBOAA.
SDI | ST Bxoa oaHHbIX B pexxume SPI.
SDA 110 ST Bxopa/Bbixon, AaHHbIX B pexume 1%C.
RC5/SDO 16 16
RC5 I/0 ST Lindposoi kaHan nopta BBoda/BbiBOAA.
SDO (0] - Bbixoa AaHHbIX B pexume SPI.
RC6/TX/CK 17 17
RC6 I/0 ST Lindposon kaHan nopta BBoAa/BbiBOAA.
X (0] - Bobixog nepepatunka USART B aCMHXPOHHOM pexume.
CK I/O ST BbIBO4 CMHXPOHM3aUMN B CUHXPOHHOM pexnme USART.
RC7/RX/DT 18 18
RC7 I/0 ST Lindposoi kaHan nopta BBoAa/BbiBOAA.
RX | ST Bxog npuemMHuka USART B aCMHXPOHHOM peXxume.
DT fje] ST BbiBog AaHHbIX USART B CUHXPOHHOM peXuMe.
Vss 8,19 8,19 P - O6LmMi BbIBOA ANA NOTWKK siApa U NOpTOB BBOAA/BbIBOAA.
Voo 20 20 P - HanpsikeHne nutaHusa Ana Norukv sapa v nopTos
BBOJa/BbiBOAA.
O6o3HaueHus:

TTL = TTJ1 coBMeCTUMbIN BXOS,
ST = Bxop ¢ Tpurrepom LUmntta n KMOI ypoBHAMU

O = BbIXoa

OD = BbIX0A C OTKPbITLIM KOMNMNEKTOPOM (HET Anoaa, NoAKNoYeHHOro K Vpp)

CMOS = KMOI coBMecTUMbIN BXOA/BbIXOA,
| = Bxog

P = nutaHne

AN = aHanoroBbIl Bxoq
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Ta6bnuya 1-3. HasHayeHne BbIBOAOB B MUKpokoHTponnepax PIC18F4X2

O6o03Ha4yeHue Howmep BbiBoaa Tun Tun OnucaHune
DIP PLCC | TQFP | BbiBoga | bydepa
-MCLR/Vpp 1 2 18 Bxop cbpoca MUKPOKOHTpOINepa Unmn HanpsikeHve
nporpaMmMnpoBaHusi
-MCLR I ST Bxop copoca MUKpOKOHTposnepa. AKTUBHbBIA HU3KUIA
FNIOrMYECKNI YPOBEHb.
Vep P - Bxoa HanpspkeHus nporpammMmMpoBaHnS.
NC - 1,17, 12,13, - - OTu BbIBOAbI BHYTPU MUKPOCXEMbI HE MOAKMHOYEHbI.
28,40 | 33,34
OSC1/CLKIN 13 14 30 KBapueBbI pe3oHaTop Unu BXOA BHELLHErO
TaKTOBOro curHana.
OSC1 ST Bxop ons noaknoveHns kKBapLeBoro pesoHaTtopa
WIN BHELLHero TakToBoro curHana. ST 6ydep B RC
pexunme TakToBoro reHepaTopa, CMOS B ocTanbHbIX
pexumax.
CLKIN CMOS Bxopa BHeLLHero TaktoBoro curHana. Beceraa cesizaH
¢ pyHkumammn OSC1 (cm. OSC1/CLKIN,
OSC2/CLKO).
OSC2/CLKO/RAG 14 15 31 KBapueBbil pe3oHaTop 1nm BbIXOA TakTOBOrO
curHana.
0OSC2 (@) - Bbixoa ans nogkntoyeHns KBapLEeBOro pe3oHaTopa B
pexume KBapLEeBOro pe3oHaTopa TakTOBOro
reHepaTopa.
CLKO 0] - B RC pexvme TakTOBOro reHepaTtopa Ha BbiBOAE
CLKO npucytcTtByeT curHan ¢ yactoton Fosc/4,
CVHXPOHHBI BbINOMHEHWIO KOMaHA,
MUWKPOKOHTPOINEPOM.
RAG6 110 TTL Kanan nopta BBOAa/BbIBOAA.
PORTA — gByHanpasneHHbIi NOpT BBOAA/BLIBOAA.
RAO/ANO 2 3 19
RAO I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
ANO I AN AHanorosbin Bxog, 0.
RA1/AN1 3 4 20
RA1 I/0 TTL Lincbposon kaHan nopTa BBOAa/BbIBOAA.
AN1 I AN AHanorosbIl Bxog 1.
RA2/AN2/Vggk. 4 5 21
RA2 I/0 TTL Lincdposoin kaHan nopta BBoga/BbIBOAA.
AN2 | AN AHarnoroBbIN BXof 2.
VREF- | AN Bxoa onopHoro HanpsikeHust ALM.
RA3/AN3/VRrer+ 5 6 22
RA3 I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
AN3 I AN AHanorosbIln Bxopg 3.
VREF+ | AN Bxopg onopHoro HanpsbkeHust ALITM.
RA4/TOCKI 6 7 23
RA4 1/0 ST/OD | LUudppoBor kaHan nopTa BBoAa/BbiBOAA. Bbixoa ¢
OTKPbITbIM KOMMEKTOPOM.
TOCKI | ST Bxopn TakTtoBoro curHana ansa TMRO.
RA5/AN4/-SS/LVDIN 7 8 24
RA5 I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
AN4 I AN AHanorosbIln Bxoq 4.
-SS I ST Bxopn Bbi6opa Begomoro SPI.
LVDIN | AN Bxoa geTektopa NOHWXKEHHOMO HaMPSHKEHUS.
RA6 CwmoTtpute OSC2/CLKO/RAG.
O6o03HaueHus:

TTL = TTJ1 coBMeCTUMbIN BXOS,
ST = Bxop ¢ Tpurrepom LUmntta n KMOI ypoBHAMU
O = BbIXOA

OD = BbIX0A C OTKPbITLIM KOMNMNEKTOPOM (HET Anoaa, NoAKNoYeHHOro K Vpp)

CMOS = KMOI coBMecTMbIN BXOA/BbIXOA,
| = Bxog

P = nutaHune

AN = aHanorosbIl Bxoq
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Tabnuya 1-3. HasHaveHve BbiBOAOB B MUKpokoHTponnepax PIC18F4X2 (npogomkeHue)

O6o03Ha4yeHue Howmep BbiBoaa Tun Tun OnucaHune
DIP PLCC | TQFP | BbiBoga | bydepa
PORTB — aByHanpasneHHbIn NopT BBOAA/BbIBOAA.
Ha Bcex Bxogax PORTB moryT 6bITb NporpaMMHo
BKIOYEHbI NOATAMMBAIOLLME PE3NCTOPbI.
RBO/INTO 33 36 8
RBO 1/0 TTL Lindposoit kaHan nopta BBoga/BbiBOAA.
INTO I ST Bxoa BHelwHero npepbiBaHus 0.
RB1/INT1 34 37 9
RB1 I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
INT1 I ST Bxop BHeluHero npepbiBaHus 1.
RB2/INT2 35 38 10
RB2 I/0 TTL Lincbposon kaHan nopTa BBOAa/BbIBOAA.
INT2 I ST Bxopa BHellHero npepbiBaHus 2.
RB3/CCP2 36 39 11
RB3 1/0 TTL Lincdposoit kaHan nopta BBoga/BbiBOAA.
CCP2 110 ST Bxop 3axBaTa 2, BbIXO4 CPaBHEHMS 2,
Bbixoa UMM 2.
RB4 37 41 14 I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
MpepbiBaHMSA MO N3MEHEHMIO YPOBHS CUrHana Ha
BXoge.
RB5/PGM 38 42 15
RB5 1/0 TTL Lincdoposoin kaHan nopta BBoga/BbIBOAA.
MpepbiBaHMA MO N3MEHEHMIO YPOBHSI CUrHana Ha
BXoge.
PGM ST BkrtoveHve pexuma HU3KoBOSbTHOMO
nporpammupoBaHus ICSP.
RB6/PGC 39 43 16
RB6 I/0 TTL Lincbposon kaHan nopTa BBOAa/BbIBOAA.
MpepbiBaHMSA MO N3MEHEHNIO YPOBHSI CUrHana Ha
BXoge.
PGC ST Bxopa TakToBOro curHana anst BHyTpUCXeMHOM
oTnagku u nporpammupoBaHus ICSP
RB7/PGD 40 44 17
RB7 I/0 TTL Lincbposon kaHan nopTa BBoAa/BbIBOAA.
MpepbiBaHMSA MO N3MEHEHMIO YPOBHS CUrHana Ha
BXoge.
PGD ST BbiBOA OaHHbIX ON51 BHYTPUCXEMHOW OTNAagKuM un
nporpammupoBaHus ICSP.
O603HayeHus:
TTL = TTJ1 coBMeCcTUMbI BXOp, CMOS = KMOI coBMecTUMbIN BXOA/BbIXO,
ST = Bxop ¢ Tpurrepom LUmntta n KMOI ypoBHAMU | = Bxoa
O = BbIXOA P = nutaHne
OD = BbIXx0g, C OTKPbITbIM KOMNMEKTOPOM (HET AMOAA, NMOAKITHYEHHOrO K Vpp) AN = aHanoroBbIn BX04
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Tabnuya 1-3. HasHaveHve BbiBOAOB B MUKpokoHTponnepax PIC18F4X2 (npogomkeHue)

O6o03Ha4yeHue Howmep BbiBoaa Tun Tun OnucaHune
DIP PLCC | TQFP | BbiBoga | bydepa
PORTC — gByHanpaBneHHbI NOpT BBOAA/BLIBOAA.
RCO/T10SO/T1CKI 15 16 32
RCO 1/0 ST Lincdposoin kaHan nopta BBoga/BbIBOAA.
T10SO O - Bbixoa ans nogkntoyeHns KBapLEBOro pe3oHaTopa
TMR1.
T1CKI | ST Bxop taktoBoro curdana ana TMR1/TMR3
RC1/T10SI1/CCP2 16 18 35
RC1 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
T10SI | CMOS Bxopn ons noaknioveHus KBapLeBoro pesoHaTtopa
TMR1.
CCP2 /10 ST Bxop 3axBata 2, BbIxoq cpaBHeHus 2, Bbixog LM,
RC2/CCP1 17 19 36
RC2 1/0 ST Lincdposoin kaHan nopta BBoga/BbIBOAA.
CCP1 110 ST Bxop 3axBata 1, Bbixog cpaBHeHus 1, Bbixog LM 1
RC3/SCK/SCL 18 20 37
RC3 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
SCK /10 ST Bxopa/Bbixoq TakToBOro curHana B pexume SPI.
SCL /0 ST Bxopn/Bbix0o4 TAaKTOBOro CMrHana B pexume I’C.
RC4/SDI/SDA 23 25 42
RC4 1/0 ST Lincdoposoi kaHan nopta BBoga/BbIBOAA.
SDI | ST Bxopn paHHbIX B pexume SPI.
SDA 110 ST Bxon/Bbix0o4 AaHHbIX B pexume I’C.
RC5/SDO 24 26 43
RC5 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
SDO (0] - Bbixoa aaHHbIX B pexume SPI.
RC6/TX/CK 25 27 44
RC6 I/0 ST Lincbposon kaHan nopTa BBOAa/BbIBOAA.
X (0] - Bobixoa nepenatunka USART B aCMHXPOHHOM
pexume.
CK I/0 ST BblBOO, CMHXPOHM3AUUN B CUHXPOHHOM peXxunme
USART.
RC7/RX/DT 26 29 1
RC7 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
RX I ST Bxopa npnemnnka USART B aCMHXPOHHOM pexunme.
DT I/0 ST BbiBog gaHHbIX USART B CMHXPOHHOM pexume.
0O6o3HaueHus:
TTL = TTJ1 coBMeCTUMbI BXO[, CMOS = KMOI coBMecTMbIN BXOA/BbIXOA,
ST = Bxop, ¢ Tpurrepom Lmnutta n KMOI ypoBHAMMK | = Bxog,
O = BbIxog P = nutaHne
OD = BbIX0A C OTKPbITbIM KOMNMEKTOPOM (HET Anoaa, NoAKMoHYEHHOro K Vpp) AN = aHanoroBbli BXog
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Tabnuya 1-3. HasHaveHve BbiBOAOB B MUKpokoHTponnepax PIC18F4X2 (npogomkeHue)

O6o03Ha4yeHue Howmep BbiBoaa Tun Tun OnucaHune
DIP PLCC | TQFP | BbiBoga | bydepa
PORTD — gByHanpaBneHHbIi NOpT BBOAA/BbIBOAA
UNu napannenbHbI BeAOMbIV NOPT Ans
MOAKIMIOYEHUS K LUMHE MUKponpoLueccopa.
B pexvme PSP nogkntoyeHsbl BxoaHble 6ydepbl TTJI.
RDO/PSPO 19 21 38 1/0 ST Lincdposoi kaHan nopta BBoga/BbiBOAA.
TTL [aHHble napannenbHOro BegoMoro nopTa.
RD1/PSP1 20 22 39 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
TTL [aHHble napannensHoOro Be4oMoro nopra.
RD2/PSP2 21 23 40 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
TTL [aHHble napannensHoro Be4omoro nopra.
RD3/PSP3 22 24 41 I/0 ST Lincbposon kaHan nopTa BBOAa/BbIBOAA.
TTL [aHHble napannensHOro BegoMoro nopTa.
RD4/PSP4 27 30 2 1/0 ST Lincdposoi kaHan nopta BBoga/BbIBOAA.
TTL [aHHble napannensbHOro BegoMoro nopTa.
RD5/PSP5 28 31 3 /0 ST Lincdposoi kaHan nopta BBoga/BbiBOAA.
TTL [aHHble napannensHoOro Be4oMoro nopra.
RD6/PSP6 29 32 4 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
TTL [aHHble napannensHoro Be4omoro nopra.
RD7/PSP7 30 33 5 1/0 ST Lincdoposon kaHan nopta BBoga/BbiBOAA.
TTL [aHHble napannensHOro BegoMoro nopTa.
PORTE — gByHanpaBneHHbI NOpT BBOAA/BLIBOAA.
REO/-RD/AN5 8 9 25
REO I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
-RD | TTL Bxopg curHana 4teHus Be4OMOro napannensHoro
nopta (cm. -WR n -CS).
AN5S I AN AHanorosbIln BXxop 5.
RE1/-WR/AN6 9 10 26
RE1 1/0 ST Lincdoposoi kaHan nopta BBoga/BbIBOAA.
-WR | TTL Bxoa curHana 3anucu B BeAOMbIV NapanienbHbii
nopt (cm. —RD n -CS).
ANG6 | AN AHanoroBbIi BXof 6.
RE2/-CS/AN7 10 11 27
RE2 I/0 ST Lincbposon kaHan nopTa BBoAa/BbIBOAA.
-CS | TTL Bxop curHana Beibopa Be4OMOro napannenbHoro
nopta (cm. -RD n -WR).
AN7 | AN AHanoroBbI BXof 7.
Vss 12,31 13,34 6,29 P - OOwwun BbIBOA ANS NOTMKU S4pa U NOPTOB
BBOJa/BbiBOAA.
Vop 11,32 12,35 7,28 P - HanpshkeHne nuTaHus onsa norvku sapa v nopTos
BBOAa/BbIBOAA.
O6o3HayeHuns:

TTL = TTJ1 coBMeCTMbIN BXOS,
ST = Bxop ¢ Tpurrepom Lmnutta n KMOI ypoBHAMM

O = BbIXoOA

OD = BbIXOZ, C OTKPbITEIM KOJSIEKTOPOM (HET Anoaa, NoAKMHYeHHoro K Vpp)

CMOS = KMOI coBMecTMbIN BXOA/BbIXOA,
| = BXxO

P = nutaHune

AN = aHanoroBbIli BXof,
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2. TakTOBbIW reHepaTop

2.1 Pexxumbl pabombl makmoeo20 2eHepamopa

TakToBbIn reHepaTop PIC18FXX2 MoxeT pabotaTe B BOCbMU pexumax. [onb3oBatenb MOXET BblOpaTb OAWMH M3 BOCbMU

PEeXMMOB TaKTOBOro reHepaTopa B 6utax KoHdurypauum mmukpokoHTponnepa (FOSC2, FOSC1 n FOSCO):
1. LP — HM3KOYaCTOTHBLIN KBapLIEBbLI pe3oHaTop (Manoe aHepronoTpebneHne)

XT — kBapueBbl/kepaMnYecKnin pe3oHaTop
HS — BbICOKOYACTOTHbIV KBapLEBbI/KEPAMUYECKUIA pe30HaTop
HS+PLL — BbICOKOYACTOTHbIV pe30oHaTop C BKIOYEeHHbIM PLL mogynem
RC — BHeLLHWU pe3ncTop/koHaeHcaTop
RCIO — BHeLUHWI pe3ncTop/koHAEHCATOp C BKITKOYEHHBLIM KaHarnom nopTa BBoaa/BbiBoaa
EC — BHELIHWI TaKTOBbIN cUrHasn
ECIO — BHeLIHMI TaKTOBbIN CUrHan C BKMOYEHHbIM KaHanom nopTta BBoAa/BbiBoAa

ONoa~®N

2.2 Keapueenblil/kepamudeckul pe3oHamop

[na cdopmupoBaHus Taktosoro curHana B XT, LP, HS nnn HS+PLL pexume TakToBOro reHepatopa k Beisogam OSCA1,
OSC2 nogkntovaeTcs KBapLeBbli/kepammnyeckuin pesoHatop. CxeMy NoaknioYeHns CMOTPUTE Ha pUCYHKe 2-1.

Ona  mukpokoHTponnepoB PIC18FXX2 Heobxoaumo wcnonb3oBaTb KBapuUEeBble/kepamMmyeckne pes3oHaTopbl C
napannenbHbIM Pe30HaTOPOM.

lMpumeyaHue. Vicnonb3oBaHune pe3oHaTopoB C nocreaoBaTesibHbIM P€30HAaHCOM MOXEeT NMPUBECTU K NOJTyHEeHUI0 TaKTOBOW
4acTOThbl, HE COOTBETCTBYIOLLIEN NapaMeTpam pe3oHaTopa.

PucyHok 2-1. Cxema NoaknoYeHUst KBapLLEBOro/kepammnyeckoro pesoHartopa
(HS, XT unu LP pexum reHepaTtopa)

c1 osc1
gl .

f ot K BHyTpeHHew
CIXTAL S R

noruke
'

SLEEP
 PIC18FXXX

Rs®
0OSC2

c2(

Mpumevanus:

1.

CwmoTpuTe Tabnuubl 2-1 n 2-2 ans Bblbopa emkocTn koHaeHcatopos C1, C2.

2. [1ns HekoTOpbIX TUMNOB PE30HATOPOB MOXET NOTpeboBaTbCs NOCnefoBaTENbHO BKIOYEHHLIN pe3ncTop Rs.
3. 3HaueHue conpoTuBneHuss Rr 3aBUCUT OT BbIOpAHHOIO pexxmMma TaKTOBOro reHepaTopa.
Ta6nuya 2-1. EMKOCTb KOHAEHCATOPOB AJ1S KEpaMUYeCcKoro pesoHaTopa
(oueHOYHbIe 3HaYeHus)
Pexum YacToTa C1 C2
XT 455k 68 — 100n® 68 — 100n®
2.0MlNy 15 - 68n® 15 - 68n®
4.0MI'y 15 — 68nP 15 - 68n®
HS 8.0MI'y 10 — 68n® 10 — 68n®
16.0MIMy 10 — 22n® 10 — 22nP
CmoTpuTe npumMeYdaHus K Tabnuue.
MpoTecTMpoBaHHbIE pe30HaTOPbI
455kIy, Panasonic EFO-A455K04B +0.3%
2.0MlNy Murata Erie CSA2.00MG +0.5%
4.0MIy Murata Erie CSA4.00MG +0.5%
8.0MI'y, Murata Erie CSA8.00MT +0.5%
16.0Ml'y | Murata Erie CSA16.00MX +0.5%
Bce pe3oHaTopbl He MMenV NapasuTHON EMKOCTMU.
lMpumeyaHus:

1. Bonbluasi EMKOCTb YBENUYMBAET CTAabUNbLHOCTL reHepaTopa, HO yBENNYUBAETCS 1 BPEMS 3arycka.

2. Tpwn HanpskeHun nutaHuss meHee 3B MnU MpU UCMONBb3OBAHUU HEKOTOPbIX KEPaMUYECKUX PEe30HaTOpPOB
MOXeT OblTb Heobxooumo ucnosnb3oBaHMe HS pexuma TakTOBOro reHepatopa Afsl HU3KOYaCTOTHbIX
pe3oHaTOpOB (MM NCMONb30BaTh KBapLEBbLIN pe3oHaTop).

3. 3HayeHuss eMKOCTU KOHOEHCATOPOB, yKasaHHble B Tabnuue, ABASITCA OLEHOYHbIMU, T.K. K&XAbI pe3oHaTop

MMeeT COOCTBEHHbIE XapaKTEPUCTVKU. [POKOHCYNbTUPYMUTECH Y MPOU3BOAMTENSA PE30HATOPOB AN
MpPaBUJIbHOTO BbIGOPa BHELUHUX KOMMOHEHTOB.
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Tabnuya 2-2. EMKOCTb KOHOEHCATOPOB Af1s1 KBapLIEBOro pe3oHaTopa (OLEHOYHbIe 3HaYeHNs1)

Pexunm YacToTa C1 C2

LP 32«lMy 33nd 33no
200kMy, 15n® 15n®

XT 200kl 47 — 68nd 47 — 68nd
1.0MI'y 15n® 15nd
4.0MI'y, 15n® 15nd

HS 4.0MIy, 15nd 15nd
8.0MI'y, 15 -33nd 15 -33nd
20MIy, 15 - 33nd 15 - 33nd
25MIy, TBD TBD

CmMmoTpuTe NpuMeYdaHus Kk Tabnuue.
MpoTecTMpoBaHHble pe3oHaTOpPbI

32kl 'y, Epson C-001R32.768K-A +20PPM
200kIy, STD XTL 200.000kHz +20PPM
1.0MI'y, ECS ECS-10-13-1 +50PPM
4.0MI'y ECS ECS-40-20-1 +50PPM
8.0MI'y Epson CA-301 8.000M-C +30PPM
20MIMy Epson CA-301 20.000M-C +30PPM

Bce pe3oHaTopbl HE MMENW NapasnTHOW EMKOCTU.

lMpumeyaHus:
1. bBonblias eMKoCTb yBenMuMBaeT CTabunbHOCTb FreHepaTopa, HO yBeNMYMBaeTCs U BpeMsi 3anycka.
2. TlocnepoBaTtenbHbli pe3uctop Rs MoxeT notpeboBatbcs B HS, XT pexume TakToBOro reHepartopa Ansi
npeaoTBpaLLeHnsi BO30Y>XOAeHNs pe3oHaTopa Ha HU3KOW YacToTe.
3. 3HayeHus eMKOCTM KOHOEHCATOPOB, YkasdaHHble B Tabnuue, ABNATCA OLEHOYHbIMU, T.K. KaXabl pe3oHaTop
nveeT COOCTBEHHblE XapaKTepuUCTUKU. [IpOKOHCYNbTUPYMTECH Yy MNPOU3BOAMTENS pPEe30HATOPOB ANS
MpaBWiIbHOrO Bbi6opa BHELLHUMX KOMMNOHEHTOB.

B pexumax HS, XT wn LP wmwukpokoHTponnep MoxeT paboTaTb OT BHELIHEro WCTOYHMKA TaKTOBOrO CwrHana,
noakntoyeHHoro k Beisogy OSC1 (cMm. pucyHok 2-2).
PucyHok 2-2. loakniodeHne BHeLHero TakToBOro curHana
B HS, XT u LP pexvme TakToBOro reHeparopa

BHelwHmn
TaKTOBbIN 0SC1
curHan >
PIC18FXXX

He nogknioueH -e¢——— OSC2

2.3 RC 2eHepamop

B npunoxeHusx, He TpebylLmnX BbICOKOCTAabWNbHOM TaKTOBOW 4acToTbl, BO3MOXHO ucnonb3oBatb RC 1 RCIO pexum
TaKTOBOrO reHepatopa, YTo yMeHbluaeT obLlyto cToMMocTb ycTpoicTBa. Yactota RC reHepatopa 3aBMCMT OT HamnpshKeHus
NUTaHWs, conpoTmBneHust peanctopa (Rexr), eMkocTu koHaeHcatopa (Cext) U TemnepaTypbl. [JONONMHUTENBHO TakTOBasi YacTtoTa
MUKPOKOHTpornnepa byaeT BapbupoBaTbCcs B HEGOMbLUUX NpyAenax us-3a TexXHonornyeckoro pasbpoca napameTpoB PasnuuyHble
napasuTHble eMKOCTU Takke OyayT BNMATL HA YacTOTY TAaKTOBOro reHepaTtopa, ocobeHHO npu manon emkoctn Cexr. Heobxogmmo
yuuTbIBaTh TEXHOMOIMYECKUI pa3bpoc napameTpoB BHELUHUMX KOMMOHEHTOB Rexr, Cext. Ha pucyHke 2-3 nokasaHa cxema
nogknoyeHus RC uenoyku.

B RC pexvme TakTOBOro reHepatopa Ha BbiBoge OSC2 npucyTCTBYET TaKTOBbIA CUrHarn C 4acTtoToln Fosc/4. QTOT curHan
MOXET UCMoNb30BaTbCs AN CUHXPOHU3aUMK APYrom NOrMKM YCTPOMCTBA.

PucyHok 2-3. RC pexvM TakToBOro reHepaTopa

VDD
REXT
BHyTpeHHun
OS_C1 | TaKTOBbIN
j— S curHan
CEXTI lj PIC18FXXX
Vss = =
--——| OSC2/CLKO
Fosc/4
PekomeHaoBaHHble 3HAYEHUS: 3kOM < Rext < 100kOMm
CexT > 20n®

B RCIO pexvme TakToBbIN reHepaTop paboTtaeT Takke kak U B RC pexvme, Ho BbiBog OSC2 ucnonb3yeTcs B KayecTBe
OONoMNHUTENBLHOTrO KaHana BeoAa/BeiBoaa RABG, ynpasnsembin 6utom 6 B pernctpe PORTA.
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2.4 BHewHuUli makmosablill cuz2Han

B EC u ECIO pexnmax TakTOBOro reHepaTopa BHELUHWIA TaKTOBLIN curHan nogaetcsa Ha BbiBog OSC1. ObpaTHas cBs3b
mexgy BbiBogamm OSC1 m OSC2 BblkmtoyeHa, 4TOObl CHM3UTL SHeprornoTpebneHve. HeT 3agepxku 3anycka TakTOBOrO
reHepartopa npu copoce no BkntoveHuo nuTaHusa (POR) n Bbixody MUKpPOKOHTponnepa u3 pexvuma SLEEP.

B EC pexume TakToBOro reHepartopa Ha BbiBoge OSC2 npucyTCTBYET TaKTOBbIA CUrHamM ¢ 4actoTon Fosc/4. OTOT curHan
MOXeET MCMONb30BaTLCA C LEeNbo ANarHOCTUKN NN CUHXPOHW3aLMM APYron noruku yctponctea. Cxema BknodeHns B EC pexvme
TaKTOBOrO reHepaTopa noka3aHa Ha pUCyHKe 2-4.

PucyHok 2-4. BHewwHni TakToBbIN curHan (EC pexum

BHewwHmin
TaKTOBbI 0SC1
curHan :
PIC18FXXX

Fosc/4-«—— OSC2

B ECIO pexume TakToBbIV reHepaTop paboTtaeT Takke kak u B EC pexume, Ho BbiBog OSC2 ucnonb3dyetcsa B kadecTBe
OOMOSNTHUTENbHOrO KaHana Beoaa/seiBoga RAG, ynpaensembin 6utom 6 B peructpe PORTA. Cxema BkntoveHus B ECIO pexnme
TaKTOBOrO reHepaTopa noka3aHa Ha pUCYyHKe 2-4.

PucyHok 2-5. BHewHwuin TakToBbIn curHan (ECIO pexwum)

BHewHmn
TaKTOBbIN «D@—» OSC1
enrman PIC18FXXX

RA6 -«—| /O (OSC2)

2.5 HS/PLL

BHyTpeHHss cxema PLL (Phase Locked Loop), Bkntoyaemasi npyv nporpaMMMpoBaHUN MUKPOKOHTpOINepa, no3BonseT
YMHOXWTb TakTOBYIO 4acToTy Ha 4. [pu BxogHon TakToBon yactoTe 10MIL BHYTPEHHAS TakToBasi YacToTa MUKPOKOHTposnepa
6ynet 40Mly. MNopoGHoe pelueHve UMeeT Gonee BbICOKYH 3aLUULLEHHOCTb OT 3MEKTPOMAarHUTHbLIX MOMEX MO CPaBHEHMWIO C
MCMONb30BaHWEM KBapLEBOrO pe3oHaTopa BbICOKOW 4acToThbl.

Pa6ota PLL Bo3amoxHa Tonbko B HS pexume TakToBOro reHepatopa. B gpyrnx pexummax TakToBOro reHepartopa paborta
cxembl PLL 3abnokupoBaHa, BHyTPEHHWIA TakTOBbIN curHan OyaeT CHUMaTbCs HeMnocpeacTBeHHO ¢ BbiBoga OSC1.

PLL — oAMH 13 pexumoB TakTOBOro reHepaTop, ycTaHaBnuBaemblii 6utamu koHdurypauum FOSC2:FOSCO Bo Bpems
nNporpaMMMpOBaHUS MUKPOKOHTPOMIepa.

Tanvep 3agepxkm PLL wucnonb3yetca pns  crabunusaumm pabotel cxembl PLL nepen Havanom paboTbl
MUKPOKOHTpornepa. 3agepxka 3anycka cxembl PLL o6o3HavaeTcs kak Tpyy.

PucyHok 2-6. CTpykTypHas cxema PLL

(6wt koHdpurypaumn)  HS Osc
BkntoyeHne PLL >1D

0SC2 Komnapatop
f&i . chasb
IN N
MNetneson
I:l KBapueBblii dunetp VCO
reHepaTop
T Fout « SYSCLK
0SC1 Lenvtenb Ha 4 g
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2.6 lMepeknroyeHUe makKmoeo20 2eHepamopa

MukpokoHTponnepbl PIC18FXX2 cogepxaT 0coGeHHOCTb, KOTopasi MO3BONSAET NepekniovaTb MCTOYHMK TaKTOBOrO cUrHana
OT OCHOBHOIO K [OMONHUTENIbHOMY WCTOYHWMKY C Gonee Hu3kon yactoton. [Ons PIC18FXX2 pononHWTENbHBIM UCTOYHUKOM
TaKTOBOrO cUrHana siensieTcs reHepatop Tainmepa TMR1. Ecnu HU3Kko4acToTHbIN pe3oHaTop (Hanpumep, 32kIL) 6bin nogknioyeH
K BbiBogam reHepatopa TMR1, TO MUKPOKOHTPOMMEp MOXEeT Nepentn B pexum paboTbl C ManbiM aHepronoTpebneHuem. Ha
pucyHke 2-7 nokasaHa CTPYKTYpHasi Cxema MCTOYHMKa TaKTOBOro curHana. PaspelueHvne nepeknioveHns TakToBOro reHeparopa
ycTaHaBnmBaetTca B OuTtax koHdurypauum (-OSCSEN=0, pervctp 1H) npu nporpaMMmMpoBaHUM MUKPOKOHTpPOSepa.
MepekntoyeHne TakTOBOro curHana 3abroKMpoBaHO B «4YMCTOM» MUKPOKOHTponnepe. OnuncaHue paGoTbl reHepaTopa Tanimepa
TMR1 cmoTpuTe B pasgene 11.0. OnncaHue pernctpoB koHUrypaumm MMKpOKOHTponnepa cMoTpute B pasgene 19.0.

PucyHok 2-7. briok cxema MCTOYHMKA TaKTOBOro curHana

PIC18FXXX

Tosc/4
4xPLL |———

Tosc = TscLK
cr——
™

_TT1P
T10SCEN /[(
' BkrtoyeHure MicTouHuK
T10SI % ! reHepaTopa TaKTOBOMO
-------- curHana

TakToBbIN curHan
Onsa apyrux moaynem

2.6.1 BuT nepekntoYeHns TaKTOBOro reHepaTopa

MepeknioyeHne NCTOYHMKA TaKTOBOrO CUrHarna BbINOMHSAETCA KOMaHAaMU MUKPOKOHTpOMepa, U3MEHSIIOLLMMI COCTOsIHWE
6uta SCS (OSCCON<0>). Korga SCS=0, TakTOBbI CMrHan bepeTcs ¢ OCHOBHOIO reHepaTopa, KOTOPbI HacTpamBaeTcs Gutamu
KoHdpurypauun FOSC B peructpe 1H. Korga SCS=1 MCTOYHMKOM TakTOBOro curHana siesnsietcsa reHepatop tanmepa TMR1. MNpwn
nobom Buae copoca 6ut SCS cbpackiBaeTcsa B ‘0.

lMpumeyvaHue. [na NCNONb30BaHWSA AOMOMHUTENBHOTO UCTOYHMKA TakToBOro curHana reHepatop TMR1 gomxeH 6biTb
BKIOYeH, yctaHoBkon 6uta T1OSCEN peructpa T1CON B ‘1’. Ecnu reHepatop TMR1 BbikntoyeH, To nobas 3anucek B perucTp
SCS OygeTr wurHopupoBaTtbCs (MPUHYAMTENbHO cbpackiBaTbCs), MUKPOKOHTPOMMEP MPOAOMKUT paboTaTe OT OCHOBHOMO
reHepaTtopa TakToBOro curHana.

Pezucmp 2-1. Peructp OSCCON

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W -0
| - | - | - | - | - | - I - | _scs ]
but 7 But 0

But 7-1  He ucnonb3ayetca: YnTtaetcd kak ‘0’

But 0 SCS: lNMepekntoyeHne NCTOYHMKa TaKTOBOro CurHana
Ecnu -OSCSEN=0, TTOSCEN=1
1 = TaKkTOBbIV CMrHan ot reHepaTopa Tanmepa TMR1
0 = TaKTOBbIN CUrHaN OT OCHOBHOIO reHepaTopa

Hpyeoe cocmosiHue bumos -OSCSEN, TTIOSCEN
MpuHyouTenbHo copackiBaeTcs B ‘0

O603HaveHuns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6MT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHOe COCT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 23




DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

2.6.2 MepeknoYyeHMe UCTOYHUKA TaKTOBOrO CMrHana

MwukpokoHTponnepsl PIC18FXX2 copepxuT cxemy, KoTopas npegoTBpawjaeT cbou npu NepeknioveHun WMCTOYHUKA
TAKTOBOrO curHana. PakTU4Yeckn cxema CUHXPOHU3aLMM OXnOaeT BOCeMb nepefHuX (PPOHTOB TaKTOBOrO CUrHana, Ha KOTOopbIn
BbIMOMHAETCA MepeknoveHne. OTO rapaHTUpyeT, YTO 4acToTa TaKToBOro cwurHana ctabunbHa n He 6ydeT wmnynbca
ANUTENbHOCTBIO MEHbLLE, YeM MUHUMaInbHas ANUTENbHOCTb MMMYNbCa ABYX MCTOYHUKOB.

Ha pucyHke 2-8 noka3aHa BpeMeHHasl Auarpamma MepeknioyeHWs OT OCHOBHOMO MCTOYHMKA TaKTOBOro curHama K
reHepatopy Tarimepa TMR1. leHepatop Tanmepa TMR1 noctosiHHO BkmtoyeH. Mocne yctaHoBkn 6uta SCS B ‘1’ BbiNONHEHWe
nporpamMMmbl NpuocTaHaBnNuBaeTcs Ha criegyowem Takte Q1, oTcunTbiBaeTca 8 TakToB reHepartopa Ttanmmepa TMR1, 3aTtem
NPOAOIKUTCA BLIMNONHEHNE nporpaMmMbl. HeT HuKakmx [ONOMHUTENbHBLIX 3afepXek nocne oTcyeTa CUHXPOHWU3UPYHOLLNX
MMMYrbCOB.

PucyHok 2-8. BpemeHHasa gnarpamma nepekrioyeHns
OT OCHOBHOIO MCTOYHUKA TaKTOBOrO CMrHana Kk reHepartopy Tanmepa TMRA1

atla2| a3 a4 |t Ql |, Q2

T10SI

osct /SN

TaKTOBbIV
curHan

\
\
. . . \

BHyTpeHHuit Tosc ! ' ' ' ' ' ' '
|

SCS

(OSCCON<0> )

CyeTymk y
X
!
!

PC+2

KoMaHg PC

MpumevaHne. HeT 3agepxkn nocre otTcyeTa BOCbMU TaKTOBbIX MMMYSbCOB.

MocnepoBatenbHOCTL AEWUCTBUI, BLINOMHAEMbIX MPU MNepeknioveHun ¢ reHepatopa TMR1 Ha OCHOBHOW WCTOYHWK
TaKTOBbIX MMMYMbCOB, 3aBWCMT OT pexuma paboTbl OCHOBHOrO reHepartopa. [MoMMMO OTcyeTa BOCbMW TaKTOBbIX MMMYbCOB
MoryT 6biTb Jo6aBNeHbl AONONHUTENbHbIE 3a4EPXKM.

Ecnn ocHoBHoW reHepaTop paboTaeT B pexumMe KBapueBoro/kepamuueckoro pesoHartopa (HS, XT, LP), To nepexopn
npousongeT nocre 3anycka reHepartopa (3agepxka Tosrt). Ha pucyHke 2-9 nokasaHa BpemeHHas guarpaMmma nepeknoyeHuns ¢
reHepatopa TMR1 Ha OCHOBHOW MCTOYHMK TAKTOBbIX MMMNYNbCOB, paboTatowmn B pexume HS, XT unu LP TakToBOro reHepartopa.

PucyHok 2-9. BpemeHHas guarpaMmma nepekrnodeHuns ¢ reHepartopa TMR1
Ha OCHOBHOW MCTOYHUK TakToOBbIX MMnynbcoB (HS, XT, LP)

a3, a4 | a1 S Q1.Q2.Q3.04 Q1 Q2. Q3|
most/ /S AV Ve
1 1 1 ' ' 1 1 1 1
oscH! : = AW aWalaWaW AW WAWAWAWAW AW W ' A
1 1 ' ! ! 1 1 1 1 1 1 1 1 1
, , | TosT T \ Tscs | | | I I |
1 | ' \—/_ ' ' 1 ' 1 Il 1 1 1 1 Il
i

0sC2, , . : A e
Bypenat /TN /TN Tose - mw—u—ux
TaKTOBbIN curHan . . I \ , \ K
' ' ! ' | ' ' ' ' | | '
SC§ 1 ———————— Co
(OSCCON<0>): . \ .
1 1 ! 1 1 1 1 1 1 1

0 l ! 0 . 0 . 0 0

CueTumk KomaHg PC X PC +2 X PC+6

Mpumeyanue. Tost = 1024 Tosc (PUCYHOK He B MmacLuTabe).
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Ecnu ocHoBHoW reHepaTtop paboTtaet B pexume HS-PLL, To Bpems 3anycka reHepatopa Tost NOC 3a4epxka 3anycka
cxembl PLL Tp . TunoBoe Bpems 3agepxku ctapta cxembl PLL 2mc. Ha pucyHke 2-10 nokasaHa BpeMeHHasi guarpamma
nepekntoveHus ¢ reHepatopa TMR1 Ha OCHOBHOWM MCTOYHWUK TaKTOBbLIX MMYMbCOB B pexume HS-PLL.

PucyHok 2-10. BpemeHHas gnarpamma nepekntoyeHuns ¢ reHepatopa TMR1
Ha OCHOBHOW MCTOYHUK TaKTOBbIX MMMyrnbcoB (HS-PLL)

o ot | X COTTIR Q1:Q2.Q3: Q4! Q1' Q2. Q3 Q4
1 1 1 [ E—— 1 1 1 1 1 1 1
mos/ /S AT
080t WWWWIIY " T
: . Tost TRLL co e
OSCZW“ T\ [ \ [ T\ T T\ "
1 1 1 1 1 1 1 1 1 1
\ ' ' Tosc Tscs I ! I ! | | |
BroaPLL : AN SA AT B\ /BN N NSNS\
BHyTpeHHuit VR X ! VAW WA A WA WA
TaKTOBbIN CUrHan . ‘: \ : : : : : . : :
scs ' ——— oo A
(OSCCON<0>)
CyeTumnk komaHa PC X PC +2 X PC +4

MpumedaHmne. Tost = 1024 Tosc (pUCYHOK He B MacliTabe).

Ecnu ocHoBHol reHepaTtop HactpoeH B RC, RCIO, EC nnu ECIO pexnme TakTOBOro reHepatopa HET HUKaKOW 3adepXKKu
nepeg 3anyckoMm reHepaTtopa. Pabota MUKpOKOHTpomnnepa BO30OHOBMSETCSA Mocne oTcyeTa BOCbMM TaKTOBbIX UMMYnbCoB. Ha
pucyHke 2-11 nokasaHa BpeMeHHas Auarpamma nepeknoyeHus ¢ reHepatopa TMR1 Ha OCHOBHOM WCTOYHUK TaKTOBbIX
umnynbcoB, paboTtatowmin B pexxume RC, RCIO, EC unu ECIO.

PucyHok 2-11. BpemeHHas anarpamma nepekntoyeHuns ¢ reHepatopa TMRA1
Ha OCHOBHOW NCTOYHMK TakToBbIX nMmnynbcos (RC, RCIO, EC nnu ECIO)

. Q3 | Q4 | Q1 X Tt ratla2la3 | a4] a1l Q2] a3l 4l
| | | —' [l [l

T10s1/ \: \ : \ Toso ! : :
1 1 1 .f‘_.'\ 1 1

0sC1, T T N\_/2\ /3\ /4\ /5\_/6\ /7\ /8 /YA RWAWAWAWAWN
' : : \ / \ —\ Vo

osc2!

BHyTpeHHun m

TaKTOBbIV CUrHan !
'

SCS
(OSCCON<05)’

CUeTunK KomaHa

I I
\ )
' '
L , PC X PC+2 ) X_PCc+4

MpumedaHune. RC pexum reHepaTopa.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 25



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

2.7 BnusiHue pexuma SLEEP Ha pabomy makmoeo20o 2eHepamopa

Mocne BbinonHeHUst komaHabl SLEEP WHTerpupoBaHHbLI TaKTOBLIA reHepaTop BbIKIOYEH, S4P0 MUKPOKOHTpOInepa
nepesefeHo B Havano uukna komanael (takt Q1). MeHepaTop npekpaTuT hopMMpoBaHME TaKTOBbIX UMMYNbLCOB. T.K. BCE KMoYn
CXeMY MUKPOKOHTpOSfepa 3akpbiThbl, OH NOTPEONSeT MUHUManbHbIA TOK (TONbKO TOkU yTeukn). Jllobon nepudepuiiHbii Moaynb,
paboTtatowmn B SLEEP pexume, yBenuuut Tok notpebnenus. Boixog ns pexuma SLEEP npowcxoauT npu BHewHem cbpoce
MWKPOKOHTpOrepa, copoce OT CTOPOXEBOro TaMepa 1 reHepaumm npepbiBaHns.

Tabnuya 2-3. CoctosiHue BbiBogo OSC1, OSC2 B SLEEP pexume MUKPOKOHTposepa

Pexum Takrosoro BbiBog OSC1 BbiBog OSC2
reHepartopa
RC CB00OOAHbIN, BHELLHWIA PE3UCTOP OOIMKEH Husknin normyeckunin yposeHb
NPUTSArMBaTb K BbICOKOMY JIOTM4ECKOMY YPOBHIO
RCIO CB06OAHbIN, BHELLHWIA PE3NCTOP OOMMKEH Ynpaensietcsa 6utom 6 pernctpa PORTA
NpUTArMBaTh K BbICOKOMY JIOrM4ECKOMY YPOBHHO
ECIO Csob6oaHbin Ynpasnsetcsa 6utom 6 pernctpa PORTA
EC CBobGoaHbIN Hu3knii norm4eckuin ypoBeHb
LP, XT unn HS O6paTHas cBA3b MHBEPTOPA BbIKIOYEHA, O6paTHas cBA3b MHBEPTOPA BbIKIOYEHA,
HEV3MEHSIEMbIN YPOBEHb HaNpsiKeHUst HEV3MEHSIEMbI YPOBEHb HaNpsiKeHUst

MpumedaHne. AnutenbHOCTb 3agepXek cTapTa TaKTOBOro reHepatopa nocne cbpoca —MCLR w Bbixoga u3 pexuma
SLEEP cmoTtpuTe B Tabnuue 3-1 pasgena «C6poc»

2.8 3adepixxka cmapma nocrie 8K/1I0YEHUs1 NUMaHus

[iBa Tarimepa ynpaBnsioT 3af4epKKOW cTapTa BbIMNOMHEHUS NMPOrpaMMbl MUKPOKOHTPOMMEpa Mocrne BKIOYEHUS MUTaHus,
4YTO He TpebyeT NPUMEHEHUS BHELUHMX AOMOMHUTENbHBIX CXeM cbOpoca. 3aepXKku rapaHTUpYHOT, YTO MUKPOKOHTponnep 6yaet
HaxoOMTbCA B COCTOSIHMM cOpoca Mnoka HanpsbkKeHue MNUTaHUMs U YacToTa TaKTOBOrO reHepaTtopa He CTabunmnaumpoBanuchb.
JononHutenbHy nHgopMaLumio No copocy MUKPOKOHTponepa cmoTpuTte B pasaene 3 «Copocy.

MepBbii Taimep — TariMep BkNtodeHuss nutaHus (PWRT), koTopbii obecneunBaeT 3agepxky 72mc (TUNOBOe 3HayYeHue)
npu cbpoce no BknoyeHuto nutaHusa (POR) unu cHuxeHuto HanpsxeHns nutanua (BOR). Btopon Tavimep — Tavimep 3anycka
TakToBoro reHepatopa (OST), yoepXuBawolmMiA MUKPOKOHTPONNEp B COCTOsiHUM cbpoca noka He cTabunusmpyeTtcs 4dactota
TaKTOBOro reHepaTopa.

C BkntoyeHHbIM pexumoM PLL (HS/PLL) nocnepoBaTenbHOCTb 3afepxek cTapTa nporpammbl nocrne cbpoca POR
Heckonbko nHas: cyet Tamepa PWRT nocne c6poca POR; cueT Tarimepa 3anycka reHepaTopa. OTUX 3aepXeK HeLOoCTaTo4yHO
ONsi HopmarbHOro 3anycka cxembl PLL, noatomy Ha 6a3e TaiMepa PWRT BbINOMHAETCA [OOMNOMHUTENbHAs 3afepkka
ONUTENBbHOCTBLIO 2MC (TUMOBOE 3HAYEHUE).
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3. Copoc

B PIC18FXX2 pasnuyatotcs cneayowme Buabl copoca:
a) C6poc no skntoveHuto nutaHus (POR)
b) C6poc no curHany -MCLR B HOpmanbHOM pexume
C6poc no curHany —MCLR B pexvme SLEEP
C6poc ot cTtopoxeoro Tanmepa WDT B HOpMansHOM pexume
C6poc No cHMxeHuto HanpskeHus nutaHusa (BOR)
BbinonHeHne komanabl RESET
C6poc No nepenosiHeHMIO cTeka
C6poc no ucyepnaHuio cteka

~— — ~— —

QT DO Q0

)
)

BonbLUMHCTBO PerncTpoB He M3MEHHAIOT CBOErO COAEPXMMOro nocre nboro Bnga cbpoca, a npu cobpoce POR cogepxat
Hen3BecTHoe 3HauyeHue. [lpyrme peructpbl cOpacbiBaloTcs B HayanbHoe coctosiHue npu cbpoce POR, -MCLR, BOR,
nepenonHeHne WDT B HOpMarbHOM pexume 1 BbinonHeHnn komanabl RESET.

C6poc no nepenonHenuto WDT B SLEEP pexwume MUKpPOKOHTpOmnnepa paccMmaTpvBaeTca Kak BO30OHOBMNEHue
HopManbHon paboTbl M Ha 6onbWKWHCTBO perncTpoB He BnusieT. B pernctpe RCON cogepxatbea 6uthl (-RI, -TO, -PD, -POR,
-BOR), ¢ NOMOLLbIO KOTOPbIX MOXHO ONpeaennTb NpUYnHY copoca MUKPOKOHTposnepa (cMoTpute Tabnuuy 3-2). 3t OMTbl MoryT
MCMosb3oBaTbCs B MpOrpamme nomnb3oBaTtens AN OnpedeneHuns npuyvHel cbpoca MuKpokoHTponnepa. B Ttabnuuye 3-3
npeacTaBneHO COCTOsIHME BCEX PErMCTPOB MOCcHe pasnuyHbIX BUAoB copoca.

YnpollieHHasa CTpPyKTypHasi cxema cbpoca MWKPOKOHTpornnepa nokaszaHa Ha pucyHke 3-1. Ha Bxoge —-MCLR ectb
BHYTPEHHWI DUMNLTP, HE NPOMyCKaloLLMe KOPOTKNE UMMYSIbChI.

Heobxogmmo otmeTuTb, YTo cbpoc WDT He ynpasnsieT BbiBogom —MCLR.

PucyHok 3-1. YnpolleHHasa CTPYKTypHasi cxema cbpoca MUKPOKOHTposiepa

Komanpga
RESET

YkasaTtenb
cTeka

MepenornHexve creka/
ncyepnaHme creka

BHewwHun cbpoc
2>

MCLR
SLEEP
WDT
[NepenonH.
WDT
. |OetekTop

¢poHTa POR
VDD

BOREN
T osTPWRT T 7 a
| OST |
_ C6poc
10 - pa3p. cueTunK @ | R 5
OSC1 | | ’_‘_/ I
| o
| PWRT |
BHyTp.
[IRC OSC(1)—.> 10 - pasp. cyeTumK If |
| |
Lo o
BkntoyeHne PWRT
(2)
BkntoyeHne OST
MpumevaHus:

1. 3710 otAenbHbIn RC reHepaTop.
2. [AnuTenbHOCTb 3agepXXek cMoTpute B Tabnuue 3-1.
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3.1 C6poc no eknroyeHuro numarHusi POR

WHTerpuposaHHas cxema POR yaepxvBaeT MUKPOKOHTPOMNEP B COCTOSHUM cbpoca, noka HanpsixeHne Vpp He JOCTUrHeT
Tpebyemoro ypoBHsi. [1na BkntoveHust cxembl POR Heobxogumo coeguHuTb BbiBog —MCLR ¢ Vpp, He Tpebys BHewHen RC
Lenoykn, obbi4HO Mcnonb3yemon ans copoca. MuHMManbHy0 CKOPOCTb HapPacTaHUA HanpshKeHUs NUTaHUs CMOTpuTe B pasgene
«QnekTpuyeckme xapaktepuctukn» napameTtp D004. [Ina cnydas ¢ mManon CKOPOCTbIO HaMpsiKeHWs MUTAHWSI BOCMONb3yWTECh
CXEMOW, NOKa3aHHOM Ha pucyHke 3-2.

Korga MWKpOKOHTpOMnep nepexoauT B pexuMm HopmanbHon paboTbl M3 cocTosHus cbpoca, paboune napameTpbl
(ranpskeHne nuTaHWA, TakToBas YactoTa, TemnepaTypa W T.A.) AOMKHbl COOTBETCTBOBATb YKasaHHbIM B pasgene
«OneKTpr4ecKkme xapaktepucTukmy. Ecnn paboune napameTpbl He YA0BNETBOPSAOT TpeboBaHNSAM, TO MUKPOKOHTPONEP OOMKEH
HaxoAnTbCH B COCTOSAHMUM cbpoca.

PucyHok 3-2. BHeluHsasi cxema cbpoca no BKMYEHUIO MUTaHMS
(ans HanpskeHus NuTaHus Vpp C Marnomn CKOPOCTbI0 HapacTaHus)

VDD

D R
R1
MCLR

c PIC18FXXX

1

MpumevaHus:

1. BHelwHsis cxema cbpoca No BKIOYEHMIO NUTaHMS TpebyeTcst TONbKO, ECM CKOPOCTb HapacTaHWsi HanpshKeHNs
nuTaHms odeHb Mano. [noa D nossonsieT GbICTPO paspsanTb koHaeHcaTop C npu BbIKIIOYEHUN HaMNPsKeHUs!
nutaHua VDD.

2. PekomeHgoBaHHoe 3HayveHve R < 40kOm. 310 Heobxoammo, Y4TOObI BbIMONHUTL TPeOOBaHMA 3MEKTPUYECKUX
XapakTepucTuk (NageHne HanpsKeHne Ha pe3ncTope).

3. Pesuctop R1 c conpotueneHmem ot 1000m o 1kOM no3sonseT npegoTepatiTb 60nbLwon Tok BbiBoga —MCLR
OT koHAeHcaTopa C B cnyyae anekTpocTaTUYeckoro (Mnv oT NnepeHanpsiXeHust) NoBpPEXAEHNS.

3.2 Taumep eknroyeHuss numaHusi PWRT

TariMep No BKIOYEHUIO NUTaHMS obecneynBaeT OUKCMPOBAHHYIO 3adepXKKy (CMOTpuTe napameTp 33) No curHany cxembl
POR. Taiimep BKMoYeHUst NMTaHust paboTaeT OT oTaenbHoro BHyTpeHHero RC reHepatopa 1 yaepXuBaeT MUKPOKOHTPOMNEpP B
COCTOsHUM cbpoca no aktueHomy curHany ot PWRT. 3agepxka PWRT nossonseT AOCTUrHYTb HanpshkeHuto nuTtanus Vpp
HOMUHanNbHOro 3HayeHud. BknioyeHne cxembl PWRT ocyliecTBnseTcs COOTBETCTBYHOLLEN HACTPOMKOM Guta KoHdurypauum
PWRT.

Bpems 3agepxkn PWRT BapbupyeTcs B KaXaoM MUKPOKOHTPOMMEpe, 3aBUCUT OT HamnpshkeHUst MUTaHusa U Temneparypbl
(cmoTpuTe pasgen «OnekTpuyeckue xapakrepucTukm» napameTp 33).

3.3 Taumep 3anycka czeHepamopa OST

Tarimep 3anycka reHepatopa obecneunBaeT 3agepxky B 1024 takta reHepatopa (OSC1) nocrne oKoOHYaHWs 3a4epXku oT
Tavimepa PWRT (ecnu oOH BKMAOYeH). 3TO rapaHTMpyeT, 4TO u4actoTa KBapLeBOro/kepamMuM4eckoro pesoHaTopa
ctabunuanposanace. 3agepxka OST Tonbko B pexumax HS, XT n LP TtakTtoBoro reHepatopa nocne cbpoca POR unu Bbixoga
MUKpPOKOHTponnepa u3 pexvma SLEEP.

3.4 Taumep 3anycka PLL

C BknioyeHHbIM pexumom PLL (HS/PLL) nocnepoBaTenbHOCTb 3agepek crtapTa nporpammbl nocrie cbpoca POR
Heckomnbko uHas: cyeT Tanmepa PWRT nocne c6poca POR; cueT Tanmepa 3anycka reHepaTtopa. OTuUX 3afepXKek He4oCTaTouHO
Ons HopMmanbHOro 3anycka cxembl PLL, noatomy Ha 6ase Tanmepa PWRT BbINonHseTcA AOMONHUTENbHAs 3adepka
ONUTENBbHOCTBIO TpLL = 2MC (TMMOBOE 3HAYEHUE), BbINOMHAEMas nocrne okoH4aHus 3agepxkn OST.

3.5 C6poc no cHUXXKeHuro HanpsixeHus1 numaHusi BOR

Butom BODEN B crnose koHdurypaumm moxHo Bkrtoumte (BODEN=0) unu Beikntounts (BODEN=1) geTekTop CHWXeHus
HanpskeHus nuTaHus. Ecnu HanpskeHne nutaHus Vpp CHWXaeTcs Huxke napameTtpa D005 Ha Bpemsi Gonblue unu pasHoe Tgor
(cmoTpuTte napameTp 35), To NponsongeT cOPOC MO CHUKEHMIO HANPSXKeHWs NUTaHns. MUKPOKOHTPONep OCTaHETCS B COCTOSHUM
cbpoca noka HanpspkeHue nutanus Vpp He cTaHeT Boilwe BVpp. Mocne HopMmanuaauum HanpskeHUs NMTaHUs MUKPOKOHTPOep
Haxo4auTCHa B COCTOsiHUM cbpoca B TeveHue 3agepxkn PWRT (napametp 33), ecnu oHa BkntoyeHa. Ecnv HanpsixxeHne Vpp cTano
Huxe BVpp Bo Bpems cyeta Tanmepa PWRT, TO MUKPOKOHTPOMEp BO3BPaTUTCH B COCTOSIHME COPOCA MO CHMXEHUIO HanpsKeHUs
nuTanmnda. Kaxgblih nepexod HanpskeHna nutaHua Vpp Yepe3 ypoBeHb BVpp wuwHuumanmsmpyetr PWRT, cospasas
OOMNOSMHUTENBHYIO 3aEPXKKY.
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3.6 IMocnedoeamenbHOCMb yOep)XkaHUsi MUKPOKOHMpOJiepa 8 COCMOsIHUU
cbpoca

Mpw BKMOYEHUM NUTaAHMA BbINOMHAETCH cregyloLwas nocnefoBaTenbHOCTb YaepXKaHUa MUKPOKOHTpOepa B COCTOSHUN
cbpoca: copoc POR, 3agepxka PWRT (ecnv oHa paspelueHa), 3agepxka OST (nocne 3aBeplieHus 3agepxkm PWRT). MonHoe
BpPEMsI 3aEPXKKN U3MEHSETCSA B 3aBUCUMOCTU OT pexnma TaKTOBOro reHepatopa u coctosiHus 6uta —PWRT. Ha pucyHkax 3-3,
3-4, 3-5, 3-6 1 3-7 npencTaBneHbl NOCNef0BaTENbHOCTM YAEPXKaHUST MUKPOKOHTpOSfiepa B COCTOSHUM cbpoca nocre BKIYEHUS
nUTaHus.

Ecnu curHan —MCLR ygepxuBaeTcsi B HM3KOM JIOTMY4ECKOM YPOBHE [OCTaTOYMHO [JOMro (4oNnblle BpeMEHUM Bcex
3agepxek), To nocne nepexoga —MCLR B BbICOKMI ypOBEHb NPOrpaMM HavHET BbINOMHATLCA HEMEANEHHO (CM. pucyHok 3-5).
OTO MOXeT ObITb MONE3HO A4S OAHOBPEMEHHOrO 3arycka HECKONbKMX MUKPOKOHTPONNEPOB, paboTatoLmx napannensHo.

B Tabnuue 3-2 nokasaHO COCTOSHUE HEKOTOPbIX PErMCTPOB CreLmnanbHOro HasHayeHus nocne pasnuyHbiX BUAOB copoca,
a B Tabnuvue 3-3 CoCTOsiHME BCEX PErMCTPOB CreumanbHOro HasHadyeHue.

Tabnuya 3-1. AnnTenbHOCTb 3aePXKEK B Pa3fMYHbIX CUTyaumMsaX

C6poc POR Bbixoa ns SLEEP wnu
Pexum C6poc BOR nepekn4veHne
reHepartopa -PWRTR=0 -PWRTE=1
reHepartopa
HS/PLL™ 72Mc + 1024Tosc + 2MC 1024Tosc + 2MC 72mc? + 1024 T osc +2MC 1024Tosc + 2MC
HS, XT, LP 72mc + 1024Tosc 1024Tosc 72mc® + 1024Tosc 1024Tosc
EC 72mc - 72mc® -
BHewwHuit RC 72Mc - 72mc® -
MpumevaHus:

1. [OononHuTenbHas 3agepxka B 2Mc Heobxoanma ans 3anycka cxembl PLL.
2. 72mc — TrnoBoe Bpems 3agepxkn PWRT, ecnu oHa BkrntodeHa.

Pezucmp 3-1. Peructp RCON

R/W -0 u-o u-o R/W - 1 R/W - 1 R/W - 1 R/W -1 R/W -1
[ IPEN ] - | - | -RI | -tTo | -PD | -POR | -BOR |
but 7 Bbut 0

Mpumeyanue. OnncaHne GUTOB perncTpa cMoTpuTe B pasgene 4.14.

Ta6nuua 3-2. CocTosiHNE HEKOTOpPbIX OuTOB 1 PEermcTpoB cneunanbHOro Ha3Ha4eHua nocrne c6poca

CyeTumk Peructp

Bup c6poca koMaHg PC RCON -RI -TO -PD | -POR | -BOR | STKFUL | STKUNF
C6poc POR 0000h 0--1 1100 1 1 1 0 0 u u
Cb6poc no curHany —-MCLR 000h 0--u uuuu u u u u u u u
B HOPMaribHOM pexume
MporpammHbIn copoc 0000h 0--u uuuu 0 u u u u u
C6poc no nepenonHeHuo 0000h 0--u uull u u u u u u 1
cTeka
C6poc no ncyepnaHuo 0000h 0--u uull u u u u u 1 u
cTeka
Cb6poc no curHany —-MCLR 0000h 0--u 10uu u 1 0 u u u u
B SLEEP pexume
C6poc no nepenonHeHno 0000h 0--u 0luu 1 0 1 u u u u
WDT
Bbixoa n3 pexuma SLEEP PC +2 u--u 00uu u 0 0 u u u u
no nepenonHexnmto WDT
Cbpoc BOR 0000h 0--1 11u0 1 1 1 1 0 u u
Bbixog u3 pexxuma SLEEP PC + 2" u--u 00uu u 1 0 u u u u
no nNpepbIiBaHUI0

O603HayYeHns: U = HE U3MEHSIETCSI; X = HEU3BECTHO; - = HE UCMOMb3yeTCs, YTaeTcs kak “0’
Mpumeyanue. Korga npouncxoauT Beixog 13 pexuma SLEEP no npepbiBaHutio n 6ut GIEH wnn GIEL yctaHoBneH B ‘17, B
CYEeTYMK KOMaHA, 3arpyxaeTcs BekTop npepbiBaHusa (0x000008h nnm 0x000018h).
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Ta6nuya 3-3. CocTosiHWe pPerucTpoB crneumnanbHoro HasHayeHust nocne cépoca

C6poc —-MCLR, WDT, Bbixop u3 pexuma SLEEP
Peructp C6poc POR, BOR komaHga RESET, no nepenonHeHuo WDT
c6poc OT CTeKa WUnun npepbiBaHUAM
TOSU 242 | 442 | 252 | 452 ---0 0000 ---0 0000 -——=0 uuuu®
TOSH 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TOSL 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
STKPTR 242 | 442 | 252 | 452 00-0 0000 00-0 0000 uu-u uuuu "
PCLATU 242 | 442 | 252 | 452 ---0 0000 ---0 0000 --—u uuuu
PCLATH 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
PCL 242 | 442 | 252 | 452 0000 0000 0000 0000 pc + 2@
TBLPTRU 242 | 442 | 252 | 452 --00 0000 --00 0000 —-—uu uuuu
TBLPTRH 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TBLPTRL 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TABLAT 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
PRODH 242 | 442 | 252 | 452 XKXXX XXXX uuuu uuuu uuuu uuuu
PRODL 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
INTCON 242 | 442 | 252 | 452 0000 000x 0000 000u 0000 000u'”
INTCON2 242 | 442 | 252 | 452 1111 -1-1 1111 -1-1 uuuu —u-u"
INTCON3 242 | 442 | 252 | 452 11-0 0-00 11-0 0-00 uu-u u-uu'’
INDFO 242 | 442 | 252 | 452 N/A N/A N/A
POSTINCO 242 | 442 | 252 | 452 N/A N/A N/A
POSTDECO 242 | 442 | 252 | 452 N/A N/A N/A
PREINCO 242 | 442 | 252 | 452 N/A N/A N/A
PLUSWO 242 | 442 | 252 | 452 N/A N/A N/A
FSROH 242 | 442 | 252 | 452 ———— XXXX -——— uuuu -——— uuuu
FSROL 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
WREG 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
INDF1 242 | 442 | 252 | 452 N/A N/A N/A
POSTINC1 242 | 442 | 252 | 452 N/A N/A N/A
POSTDEC1 242 | 442 | 252 | 452 N/A N/A N/A
PREINCA1 242 | 442 | 252 | 452 N/A N/A N/A
PLUSW1 242 | 442 | 252 | 452 N/A N/A N/A
FSR1H 242 | 442 | 252 | 452 ———= XXXX -—-—— uuuu --—— uuuu
FSR1L 242 | 442 | 252 | 452 XKXXX XXXX uuuu uuuu uuuu uuuu
BSR 242 | 442 | 252 | 452 --—-= 0000 -——— 0000 -——— uuuu
INDF2 242 | 442 | 252 | 452 N/A N/A N/A
POSTINC2 242 | 442 | 252 | 452 N/A N/A N/A
POSTDEC2 242 | 442 | 252 | 452 N/A N/A N/A
PREINC2 242 | 442 | 252 | 452 N/A N/A N/A
PLUSW2 242 | 442 | 252 | 452 N/A N/A N/A
FSR2H 242 | 442 | 252 | 452 ———= XXXX -—-—— uuuu -—-—— uuuu
FSR2L 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu

O603HaYeHns: U = HEe N3MEHSIETCS; X = HEM3BECTHO; - = BUT He ncnonb3yeTcd, yntaetcs kak ‘0’; q = 3aBUCUT OT YCIOBUN;
N/A = peructp dusnyeckn He peanm3oBaH; 3aTEHEHHas s4erka = He UCMOoMb30BaTb ANs JAHHOIO MUKPOKOHTpONnepa.

MpumevaHus:

1.

2.

3.

OpnuH unn Heckonbko 6uToB B pernctpax INTCONx, PIRx 6yayT uHMuumnpoBaTh BbIXO4, MUKPOKOHTponnepa n3
pexuma SLEEP.

Korga npoucxoamT Bbixog n3 pexuma SLEEP no npepsbiBaHuio n 6ut GIEL nnu GIEH ycraHoBneH B ‘17, B
cyeTyumk komaHg PC 3arpyxaeTtca BekTop npepbiBaHuin (0008h nnm 0018h).

Korga npowucxogut Bbixog n3 pexuma SLEEP no npepbiBaHuio n 6ut GIEL wnu GIEH yctaHoBneH B ‘1°, B
BEPLUMHY CTeka 3anucbiBaeTcs Tekywlee 3HadyeHne PC (TOSU, TOSH u TOSL). UsmeHsieTca 3HaveHue
yKkasatensi annapatHoro cteka STKPTR.

B Tabnuue 3-2 cmoTpuTe 3HavyeHus Npu pasnuyHbIX Brugax copoca.

But 6 pernctpos PORTA, LATA n TRISA ucnoneayetcs tonsko EICO n RCIO pexumax TakToBOro reHepartopa.
B apyrux pexxumax TakToBOro reHepartopa 3ToT 61T He ucnonb3yeTcs 1 yntaeTcs kak ‘0’.

But 7 pernctpo PORTA, LATA 1 TRISA He peanusoBaH BO BCEX MUKPOKOHTponnepax. He peannsoBaHHbIN
O6uT YnTaeTcs kak ‘0.
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Ta6nuya 3-3. CocTosiHMe PErucTpoB crneumnanbHoro HasHayeHust nocne copoca (MPoaomKeHue)

C6poc -MCLR, WDT, Bbixog u3 pexuma SLEEP
Peructp C6poc POR, BOR komaHga RESET, no nepenonHeHuno WDT
CGpOC OT CTekKa Wnun npepbiBaHUAM
STATUS 242 | 442 | 252 | 452 ——=X XXXX --—u uuuu -—-u uuuu
TMROH 242 | 442 | 252 | 452 0000 0000 uuuu uuuu uuuu uuuu
TMROL 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
TOCON 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu
OSCCON 242 | 442 | 252 | 452 | = 0—--——-— -——- o | - o | - - u
LVDCON 242 | 442 | 252 | 452 --00 0101 --00 0101 --uu uuuu
WDTCON 242 | 442 | 252 | 452 | = 0—-——— -——- o | - o | - - u
RCON™ 242 | 442 | 252 | 452 0—q 11qq 0—g qquu u—u gquu
TMR1H 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
TMR1L 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
T1CON 242 | 442 | 252 | 452 0-00 0000 u-uu uuuu u-uu uuuu
TMR2 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
PR2 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu
T2CON 242 | 442 | 252 | 452 -000 0000 -000 0000 -uuu uuuu
SSPBUF 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
SSPADD 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
SSPSTAT 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
SSPCON1 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
SSPCON2 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
ADRESH 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
ADRESL 242 | 442 | 252 | 452 XKXXX XXXX uuuu uuuu uuuu uuuu
ADCONO 242 | 442 | 252 | 452 0000 00-0 0000 00-0 uuuu uu-u
ADCON1 242 | 442 | 252 | 452 00—0000 00—0000 uu—uuuu
CCPR1H 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR1L 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
CCP1CON 242 | 442 | 252 | 452 --00 0000 --00 0000 -—uu uuuu
CCPR2H 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
CCPR2L 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
CCP2CON 242 | 442 | 252 | 452 --00 0000 --00 0000 --uu uuuu
TMR3H 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
TMR3L 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
T3CON 242 | 442 | 252 | 452 0000 0000 uuuu uuuu uuuu uuuu
SPBRG 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
RCREG 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TXREG 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TXSTA 242 | 442 | 252 | 452 0000 -010 0000 -010 uuuu —uuu
RCSTA 242 | 442 | 252 | 452 0000 000x 0000 000x uuuu uuuu
EEADR 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
EEDATA 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
EECON1 242 | 442 | 252 | 452 xx-0 x000 uu-0 u000 uu-0 u000
EECON2 242 | 442 | 252 | 452 N/A N/A N/A

O003HaYeHNsI: U = HEe U3MEHSIETCS; X = HEU3BECTHO; - = OUT He NCNoJb3yeTCAd, YATAETCA KakK ‘0’ g = 3aBUCMUT OT YCNOBWIA;
N/A = perncTp ousn4eckn He peannsoBaH; 3aTeHeHHas a4elika = He UCMoNb30oBaTh AN AaHHOTO MUWKPOKOHTpOnnepa.

MpumeyaHus:

1.

2.

3.

OawuH unn Heckonbko 6utoB B pernctpax INTCONXx, PIRx 6yayT nHMUMMpoBaTb BbIXOA4 MUKPOKOHTpONNepa 13
pexuma SLEEP.

Korga npowucxogut Bbixog mn3 pexuma SLEEP no npepbiBaHuio n 6ut GIEL unu GIEH yctaHoBneH B ‘1°, B
cueTumnk komang PC 3arpyxaetcsa BekTop npepbiBaHui (0008h nnm 0018h).

Koroa npowucxogut Bbixogd mn3 pexuma SLEEP no npepbiBanuio n 6ut GIEL wnu GIEH yctaHoBneH B ‘1°, B
BEPLUMHY CTeka 3anucbiBaeTca Tekyulee 3HadeHne PC (TOSU, TOSH wu TOSL). N3meHseTca 3HaveHue
ykasaTens annapatHoro cteka STKPTR.

B tabnuue 3-2 cMoTpuTe 3HaYeHUsI NpU pasnnyHbIX Buaax copoca.

But 6 pernctpos PORTA, LATA n TRISA ncnonbayetcs Tonebko EICO n RCIO pexumax TakToBOro reHepatopa.
B opyrux pexvmax TakToBOro reHepaTopa 3ToT OUT He ucnonb3yeTcs n Yntaetcs kak ‘0’

But 7 pernctpos PORTA, LATA n TRISA He peanv3oBaH BO BCEX MUKPOKOHTpornnepax. He peanusoBaHHbIN
OuT ynTaetcs kak ‘0’.
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Ta6nuya 3-3. CocTosiHMe PErucTpoB crneumnanbHoro HasHayeHust nocne copoca (MPoaomKeHue)

C6poc -MCLR, WDT, Bbixog u3 pexuma SLEEP
Peructp C6poc POR, BOR komaHga RESET, no nepenonHeHuno WDT
pooc OT CTekKa Wnun npepbiBaHUAM

IPR2 242 | 442 | 252 | 452 ---1 1111 ---1 1111 -—-u uuuu

PIR2 242 | 442 | 252 | 452 -—-0 0000 ---0 0000 -—-u uuuu"’
PIE2 242 | 442 | 252 | 452 ---0 0000 ---0 0000 -—-u uuuu
IPR1 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu
242 | 442 | 252 | 452 -111 1111 -111 1111 -uuu uuuu

PIR1 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu

242 | 442 | 252 | 452 -000 0000 -000 0000 -uuu uuuu "’
PIE1 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
242 | 442 | 252 | 452 -000 0000 -000 0000 -uuu uuuu
TRISE 242 | 442 | 252 | 452 0000 -111 0000 -111 uuuu —uuu
TRISD 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu
TRISC 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu
TRISB 242 | 442 | 252 | 452 1111 1111 1111 1111 uuuu uuuu

TRISA®? 242 | 442 | 252 | 452 -111 11117 -111 11117 -uuu uuuu
LATE 242 | 442 | 252 | 452 —-——— -XXX -—-— -uuu -—-— -uuu
LATD 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
LATC 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
LATB 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu

LATA®PY 242 | 442 | 252 | 452 —XXX XKXKXX) -uuu uuuu ™’ -uuu uuuu ™’
PORTE 242 | 442 | 252 | 452 --—-- =000 --—— =000 -—-— -uuu
PORTD 242 | 442 | 252 | 452 XKXXX XXXX uuuu uuuu uuuu uuuu
PORTC 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
PORTB 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu

PORTA™® | 242 | 442 | 252 | 452 -x0x 00007 -ulu 0000 -uuu uuuu "

O60o3Ha4YeHnsa: U = He N3MEHAETCA, X = HEU3BECTHO, - = ouT He NCNosNb3yeTCHd, YNTaeTCA Kak l0‘; g = 3aBUCUT OT yCﬂOBI/IIZ;

N/A = pernctp umanyeckun He peannsoBaH; 3aTeHEeHHasa A4Yelika = He NCNonb30BaTh ANS AaHHOrO MUKPOKOHTponnepa.

MpumevaHus:

1.  OawmH unu Heckonbko 6uTtoB B pernctpax INTCONX, PIRx 6yayT nHMUmMmMpoBaTh BbIXOA MUKPOKOHTpOIepa 13
pexuma SLEEP.

2. Korga npovicxogut Bbixog n3 pexuma SLEEP no npepbiBavuto n 6ut GIEL nnu GIEH yctaHoBneH B ‘1, B
cyeTyumk komaHg PC 3arpyxaeTtca Bektop npepbiBaHuin (0008h nnm 0018h).

3. Korga npoucxogut Bbixog 13 pexuma SLEEP no npepbiBaHuio u 6ut GIEL unu GIEH yctaHoBneH B ‘1, B
BEPLUMHY CTeka 3anucbiBaeTcs Tekywlee 3HadyeHne PC (TOSU, TOSH u TOSL). UsmeHsieTcsa 3HaveHue
ykasarens annapartHoro cteka STKPTR.

4. B tabnuue 3-2 cMOTpUTE 3HAYEHMS NPU pasnNnyHbIX Bugax copoca.

5. but 6 peructpoB PORTA, LATA n TRISA ucnonb3syetcsa Tonbko EICO n RCIO pexvMmMax TakToBOro reHepaTtopa.
B Opyrux pexxumax TakToBOro reHepaTtopa 3ToT 61T He ucnonb3yeTcs 1 yutaeTcs kak ‘0’.

6. but 7 peructpoB PORTA, LATA n TRISA He peann3oBaH BO BCeX MUKPOKOHTponnepax. He peann3oBaHHbIN
O6uT YnTaeTcs kak ‘0.
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PucyHok 3-3. BpemeHHas gnarpamma cbpoca no BkntodeHuto nutanms (-MCLR nogkntoyeH K Vpp)

MCLR

BHyTpeHHun POR

TPWRT- :

MepenonHexne PWRT I«—TOST—-:

MepenonHexnne OST

BHyTpeHHuiA cbpoc

PucyHok 3-4. BpemeHHas guarpamma cbpoca no BkntoyeHnto nutadus (-MCLR He nogkntoyeH K Vpp), cny4van 1
VDD —/

MCLR

BHyTpeHHuin POR

TPWRT

Mepenontenne PWRT <« TOST—s-

BHyTpeHHun cbpoc |

MepenonHenne OST

PucyHok 3-5. BpemeHHas guarpamma cbpoca no BkntodeHuo nutaxHust (-MCLR He nogkntoyeH K Vpp), crnyyan 2

VDD —/ '
MCLR L am

]

BHyTpeHHuii POR .
TPWRT. i

Mepenontenne PWRT :«—TOST—»:

[MepenonHenne OST

—

BHyTpeHHuin cbpoc
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PucyHok 3-6. BpemeHHasi guarpamma cbpoca
npv MeaneHHOM HapacTaHuu HanpskeHusa nutaHua (-MCLR nogkntoyeH K Vpp)

; 5B
VDD 0B . 1B
MCLR T
BHyTpeHHun POR :
, TPWRT:
MepenonHexne PWRT ! : |
; — - 'e— TOST
MepenonHexne OST : |
S |
BHyTpeHHuin cbpoc

PucyHok 3-7. BpemeHHasa guarpamma cbpoca
Mo BKIIOYEHMIO MUTaHNUs Npu BkNtodeHHon cxeme PLL (-MCLR nogkntoydeH K Vpp)

MCLR

BHyTpeHHun POR

TPWRT- '

MepenonHeHne PWRT

e TOST—+

MepenonHexnne OST L_Tpu__..:

3anyck PLL

BHyTpeHHuin cbpoc

Mpumeyanue. Tost = 1024Tosc. TeLL = 2MC.
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4. OpraHu3auua namsaTm

B mukpokoHTponnepax PIC18FXX2 peann3oBaHo Tpu Tvna Nnamsitu:
e [lamsaTb nporpamm
e [lamMATb AaHHbIX
¢ EEPROM namsaTtb AaHHbIX

Ob6palueHne K namsiTy NporpaMm 1 NamsT¥ SaHHbIX BbIMOMHAETCS MO OTAENbHbIM LUMHaM, YTO MO3BONSET OpraHW3oBaTb
napannernbHbI 4OCTYN K 3TUM BUAAM NamsATU.

HononHuteneHyto uHdopmauuio no Flash namatn nporpamm 1 EEPROM namsat gaHHbIX CMOTPUTE COOTBETCTBEHHO B
pasgenax 5 u 6.

4.1 OpeaHu3ayusi naMssmu ripoa2pamm

21-pa3psagHbii cHeTunk komaHg PC nossongeT agpecosatb 2M6Gavita namsatu nporpamm. ®rsnyeckn He peannsoBaHHas
namsaTb nporpamm ymTaetcs kak ‘0’ (komaHga NOP).

MukpokoHTponnepbl PIC18F252, PIC18F452 copepxat no 32kbawta Flash namatn nporpamm, a PIC18F242 nu
PIC18F442 vnmetoT no 16k6anT Flash namaTty nporpamm. 3710 03Ha4vaeT, YTO MUKpokoHTponnepbl PIC18FX52 moryT umets ao
16k oTaenbHbIX KoMaHg, a PIC18FX42 — no 8k oTaenbHbIX KoMaHA,

Appec BekTopa copoca — 0000h. Agpeca BekTopoB npepbiBaHuii — 0008h n 00018h.

Ha pucyHkax 4-1 n 4-2 nokasaHa kapTa namaTu MukpokoHTponnepos PIC18F242/442 n PIC18F252/452.

PucyHok 4-1. Kapta namaTu nporpamm n cteka PucyHok 4-2. KapTta namaTy nporpamm n cteka
MUKpOKoHTponnepoB PIC18F242/442 MUKpoKkoHTponnepoB PIC18F252/452
| PC<20:0> | | PC<20:0> |
CALL, RCALL, RETURN 21 CALL, RCALL, RETUR 21
RETFIE, RETLW RETFIE, RETLW
Crek, ypoBeHb 1 Crek, ypoBeHb 1
CTek, ypoBeHb 31 Crek, ypoBeHb 31
BekTop cbpoca 0000h % BekTop cbpoca 0000h
BekTop npep. BbIC. npuop. |0008h BekTop npep. Bbic. nprop. |0008h
BekTop npep. HM3K. npuop. |0018h BekTop npep. Husk. npuop. |0018h
WHTerpnpoBaHHasn
namsiTe NporpaMm
3FFFh
4000h
= WHTerpupoBaHHas
E namsTb NporpaMm %
(o] =
o @®©
o o
g g
&— £ ¢
c c
B 2
S 7FFFh | &
@®
YutaeTcs Kak ‘0’ = 8000h |2
Yuraerca kak ‘0’
1FFFFFh 1FFFFFh
200000h —— 200000h——
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4.2 Cmek

Crek no3BonseT coxpaHuTb 0o 31 agpeca Bo3BpaTta 13 noanporpaMmbl v 06paboTku npepbiBaHMA. 3Ha4YeHNe cHETYMKA
komaHg PC nomelwiaetcsa B cTek npu BbinonHenun komang CALL, RCALL wnu nepexoge Ha nognporpammy o6paboTku
npepoiBaHni. Mo komaHge RETURN, RETLW wnu RETFIE 3HayeHne u3 cTeka 3arpyxaetcs B cyeTymk komang PC. lNpu
BbINONHEHMN MOOOM KOMaHAbl nepexoga WMnM BO3BpaTa M3 nognporpammbl (MpepbiBaHuiA) 3HadeHune permctpos PCLATU,
PCLATH He nsmensercs.

Ctek BbinonHeH B Buge 21-paspsgHoro O3Y o6bemom 31 crnoBo. 5-paspsgHbid ykasaTernb CTeka MpUHMMaeT
3HavyeHne 00000b nocne noboro Buaa cbpoca MUKPOKOHTposrnepa. HeT HMKakoM CBSI3M C MaMATbIO AaHHbIX M 3HAYEeHUEM
ykasaTens cteka 00000b. Mpwu BbinonHeHnn komaHasl Tuna CALL cHavyana yBenuuvMBaeTcs yka3aTenb CTeka, a 3aTeEM 3Ha4YeHue
cyeTymka komaHg PC nomellaeTcs B BeplunHy cteka. Npu BbinonHeHun komaHabl Tuna RETURN 3HaveHne ¢ BepLlUMHbI CTeka
3arpyaetcs B c4eT4uk komang PC, 3aTeM ykasaTtenb cTeka AeKpeEMEHTUPYETCS.

CTek He ABMNAETCS YacTblo NamMsATU NporpamMm UM NamsTh AaHHbIX. YKasaTenb cTeka AOCTYMNeH AN 3anucy U YTEHUS], OH
dakTnyeckn SBMseTcsa agpecaTtoM BepLUMHblI CTeka, koTopas MoxeT OblTb npoynTaHa W U3MEeHeHa 4Yepes perucTpbl
crneumanbHoOro HasHadeHus. [laHHble MOryT ObiTb 3arpyKeHbl/MpoYnTaHbl B CTEK BLIMOMHASA Onepaumn C BEPLUMHON cTeka. buthbl
cTaTyca oTobpaxatoT COCTOsIHUE yKasaTens cTeka (nepenornHeHne, ucdepnaHmne creka).

4.2.1 [ocTyn K BepLUUHe CTeKa

BeplwmHa gocTynHa ans 3anucy un YteHus. Tpu perucTtpa cneumanbHoro HasHadeHuss TOSU, TOSH n TOSL otobpaxatoT
COCTOsIHME BEpLUUHbI CTeka, yka3aHHon B peructpe STKPTR. 3To no3BonsieT B cnyvyae HEOOXOAMMOCTM BbIMOSHATL onepauum co
CTEeKOM KOMaHAamun MUKpokoHTponnepa. MNMocne BoinonHenus komaHg CALL, RCALL wnu nepexopga Ha o6paboTky npepbiBaHUN,
nonb3oBaTeNlb MOXET MpoYMTaTh BEpPLUMHY cTeka Yepes permctpbl TOSU, TOSH 1 TOSL. 31K 3HavyeHuss MoryT 6biTb MOMELLEHbI
B OMnpedeneHHbI Nonb3oBaTeneM nporpamMMHbI cTek. Mpu Bo3BpalleHnM U3 npouedypbl MOXHO MpOrpamMMHbIM Clocobom
M3MeHNTb 3HaveHue pernctpos TOSU, TOSH, TOSL v BbINOMHUTL BbIXOA M3 NOANPOrpaMMbl.

Mpn W3MEHEHWM 3HAYEHUI CTeKa pEeKOMeHAyeTCs BbIKNYaTb MNpepbiBaHWs, 4YTOObI NPefoTBPaTUTb BO3MOXHOE
HEKOPPEKTHOE N3MEHEHWNE COAEPXKUMOrO CTEKa.

4.2.2 Ykasatenb cteka (peructp STKPTR)

Pernctp STKPTR cogepxuT: ouTbl ykasatens cteka; omut STKFUL - conar nepenonHenusa creka; 6ut STKUNF - conar
ncyepnaHusa cTeka. YkasaTenb CTeka MOXeT npuHuMaTb 3HadeHuss oT 0 go 31. Ykasatenb cTeka yBenuymBaeTcs, Korga
noMellaeTcss HOBOE 3HayeHWe B CTeK, a MNpu YTEeHWM BepLUMHbI CTeka [AekpemeHTupyetcs. [pu nwbom cbpoce
MWKPOKOHTPOMNepa ykasaTenb CTeka CTaHOBMTCS paBHbiM 0. YkasaTenb cTeka [AOCTyNeH Ans 3anMcu U 4YTeHus. OTa
0coBEHHOCTb MOXET Ucnonb3oBaTbes cuctemamm RTOS ans coxpaHeHusi aapecoB Bo3BpaTta U3 npoueayp.

Mocne 3anucu B ctek 6onee 31 pa3a (6e3 YTeHUs cogepXMMoro creka) yctaHasnmeaetca 6ut STKFUL, koTopbii MmoxeT
ObITb cOpoLLeH B ‘0’ TONMbKO NPOrpamMMHbIM CNOCO6OM U copocom no BkMYeHUo NuTaHusa POR.

[encTBure, BbIMONHAEMOE NpPU NepPEnosiHEHUN CTeKa, 3aBUCUT OT COCTosIHMA BuTta koHdurypauum STVREN (paspelueHue
cbpoca MWKPOKOHTpOrepa Npu nepenonHeHnn creka). MNogpobHoe onucaHve 6uTtoB KOHdUrypauum cmoTtpute B pasgene 20.
Ecnn 6ut STVREN yctaHoBneH B ‘1’ (3HayeHVe MO yMon4yaHuio), TO Npu nepexoge Ha npouenypy (06paboTky npepbiBaHuin) B
31-10 sAYeliky cTeka nomellaeTca agpec BosBpaTa (PC+2), ycraHaBnuBaetcs B ‘1" 6ut STKFUL, BbeinonHsieTcs cbpoc
MUKpOKOHTponnepa (npu atom 6ut STKFUL ocTaeTtcs paBHbIM ‘1°, a yka3aTenb cTeka paseH 0).

Ecnn STVREN=0, STKFUL 6yget yctaHoBneH B ‘1’ npu 3anuncu B 31-10 siueliky cTeka, ykasaTenb cTeka OyaeT nmeTb
3HavyeHue 31. Jliobas gononHWTenbHas 3anucb B CTeK He OyaeT M3MeHATb 3HavyeHue CTeka, a ykasaTenb CTeka Mo-NpexHemMy
Oynet umeTtb 3HayeHue 31.

Mpu ucyepnaHum cTeka (BbIMOMHANCA BO3BpaT Oomnblle 4MCro pas, Yem MepexodoB Ha nognporpammbl/ob6paboTky
npepbiBaHun) B cyeTumk komaHg PC 3sarpyxaetcs 0000h, ycraHaBnmBaetcs B ‘1’ 6uT STKUNF, ykasatenb cteka ocTtaetcs
paBHbIM 0. BuT STKUNF cbpacbkiBaeTcs B ‘0’ nporpammHbIM cnocobom 1 npu copoce no BkAYeHuo nutanns POR.

lMpumeyaHue. Tpy ncuepnaHun CTeka NMPOMCXOAUT nepexod no BekTtopy cbpoca 0000h, roe moxeT OblTb NPOBEPEHO
COCTOSIHWE CTeKa U BbIMOSTHEHbI HEOBX0ANMbIE OENCTBUS.
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Pezucmp 4-1. Peructp STKPTR

R/C-0 R/C-0 Uu-o0 R/W -0 R/W -0 R/W -0 R/W -0 R/W-0
| STKFUL | STKUNF | - | sp4 | sp3 | sp2 | sP1 | spo |
But 7 But 0
but 7 STKFUL: ®dnar nepenonHeHusi cteka

1 = cTek NonoH nnn npoun3oLno nepenosiHeHna cTeka
0 = CcTeK He NONoH, HeT nepenosiHeHna cTeka

But 6 STKUNF: ®nar ncyepnaHusa cteka

1 = NpounsoLLNo ncyepnaHue creka

0 = ncyepnaHue cTeka He MPONCXOAMNIIO
but 5 He ncnonb3ayerca: Yutaercs kak ‘0’

But 4-0 SP4:SPO0: buthl yka3aTtens cteka

lMpumeyaHue. BuTbl 7 1 6 NporpamMmmMHO MOryT BbITb TONLKO cOpoLueHbl B ‘0’ (BnTbl paBHbl Hymto nocrne copoca POR).

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.

PucyHok 4-3. CTek agpecoB BO3BpaTa U CBA3aHHbIE C HUM PErUCTpbI

CTek agpecoB Bo3BpaTa

11111

11110

11101
TOSU TOSH TOSL L e STKPTR<4.0>
[ 0x00 | [ Ox1A | [0x34 | | ¢

A A A 00011 /
\;bBepLuwHa crekal 0x001A34 00010
0x000D58 Jooo001
00000

4.2.3 Komanabl PUSH n POP

Bo3MoXHOCTb 3anucyu M 4YTeHust BeplumHbl cTeka (TOS) npepocTaBnsieT AOMOMHUTENbHYI FMOKOCTb B HamMcaHuu
nporpamMm 6e3 HapyLueHWs HOpManbHOW paboTbl MUKPOKOHTponnepa. [ns 3anucu Tekywero 3HadYeHus cdyeTyuka komaHg PC
MoXeT OblTb BbiMnonHeHa komaHaa PUSH. BeinonHeHue aTovi komaHAbl NpuMBedeT K YBENUYEHUIO yKasaTensl cTeka M 3anucu
Tekywero 3HavyeHus PC B BepluvHy cTeka. VI3MeHsITb 3HayeHne BepLUMHbI CTeka MOXHO ¢ nomoubto pernctpoB TOSU, TOSH,
TOSL, 4TO AaeT BO3MOXHOCTb U3MEHWTbL agpec Bo3BpaTa.

C nomouwpto komaHabl POP ykasatenb cTeka [eKpeMeHTUMpyeTcs, Mpornyckasi Tekyllee 3HayeHue B BepLUMHE cTeka 1
nomellas B Hee npegblayllee 3HavyeHve 6e3 HapyLLeHWs HopMarbHOW paboTbl MUKPOKOHTpoONepa.

424 CO6poc MUKPOKOHTpoOMiepa Npu nepenonHeHnn/ucyepnaHum crteka

Pa3spelleHne atux BMOOB cOpoca MUKPOKOHTpoOsfepa yctaHaBnuBaetca Outom koHgwurypaumm STVREN. Korga 6ut
STVREN=0, npu nepenonHeHun/ucyepnaHum creka byget yctaHoBneH cootsetcTBytowmi dnar (STKFUL unu STKUNL), Ho
cbpoca MUKpoKoHTponnepa He npousongeT. Ecnn STVREN=1, To npu nepenonHeHnu/ucyeprnaHum cTeka ycTaHaBnuBaeTcs
COOTBETCTBYIOLMIA donar 1 BbinonHsaeTcs copoc mukpokoHTponnepa. butsl STKFUL 1 STKUNL nporpammHO MoryT 6biTb TONBKO
cbpolueHbl B ‘0’. 3T 6UTLI paBHbI HYMIO Npy copoce no BkoveHuto nutaHns POR.
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4.3 Bbicmpble peaucmpbl cmeka

«BbICTPLI BO3BpAT M3 NpepbiBaHUA» - ONUMS, AOCTYMNHAs ANs npepbiBaHWNA. BbicTpble perncTpbl cTeka npegHasHadeHbl
Ans ogHokpaTHoro coxpaHeHnus pernctpos STATUS, WREG, BSR. Ctek He AocTyneH Ans 3anvMcu U YTEHUs, B HEro 3arpyxaetcs
TEKyliMe 3HayeHWs PerncTpoB Mpu Mepexode Mo BeKTOpy MpepbiBaHWW. 3HaveHue perucTpoB BOCCTaHaBNMBAaETCA MNpu
BbINOMHEHUN KOMaHAbl Bo3BpaTta u3 npepbiBaHnii FAST RETURN.

CoxpaHeHve perucTpoB B CTEKE MOXET NPOUCXOANTb MPU BO3HUKHOBEHUW MPepbIBaHNSA HU3KOMO M BbICOKOrO NpuopuTeTa.
Ecnn npepbiBaHWs C HU3KUM U BbICOKUM MPUOPUTETOM UCMOMb3YIOT PYHKLMIO COXPAHEHUS PErMcTpoOB B CTeKe, TO aTa PyHKLMS
MoxXeT paboTaTb HEKOPPEeKTHO Ans obpaboTymka npepbiBaHWMI C HU3KUM npuoputeToMm. Ecnu mpoucxogut npepbiBaHue C
BbICOKAM MpuoputeToMm npu obpaboTke npepbiBaHUS C HU3KUM MPUOPUTETOM, TO 3HaYeHWEe PEerncTpoB, COXPaHEHHoe Mpwu
nepexoge Ha 06paboTKy NpepbIBaHUI C HU3KUM NpUopUTETOM, ByaeT NoTepsiHO.

Ecnu npepbiBaHnsa ¢ BbICOKMM MPUOPUTETOM He OTKIoYatoTcs B 06paboTumke npepbiBaHUA C HU3KAM NPUOPUTETOM, TO
nonb3oBaTenb Npy 06CNyXMBaHUN NPEPbIBAHNS C HU3KUM NPUOPUTETOM OOMMKEH COXPaHATb OCHOBHbIE PErMCTPbI MPOrpamMMHbIM
cnoco6bom.

Ecnu npepbiBaHWsa He MCNOMb3yeTcs, TO NONb3oBaTeNb MOXET NCMONb30BaTh (PYHKLMIO COXPaHEHUS 3HAYEHUS PErMcTpoB
STATUS, WREG, BSR npu BbINonHEHMM 0ObIYHBIX Nognporpamm. [ns aToro Heo6xoamMmo mcnonb3oBatb komanHay FAST CALL.

B npumepe 4-1 nokasaHo MCMONb30BaHWE COXPaHEHWS 3HaYeHMs B BbICTPbIX perncTpax creka.

TMpumep 4-1. Vicnonb3oBaHne BbICTPbIX PErMCTPOB CTeka

CALL SUB1, FAST ; STATUS, WREG, BSR
;CoxpaHsaoTca B OBCTPBEIX perucTpax
; CTeka
[
[
SUBL
L]
L]
RETURN FAST ;BoccTaHOBJIeHME 3HAUEHMA PETUCTPOB

; COXPaHeHHHIX B OBICTPEIX pPermcTpax CTeka

4.4 Peazucmpsbi PCL, PCLATH u PCLATU

21-pa3psagHbii cyeTymk komaHg, PC ykasbiBaeT agpec BbINOMHAEMOW KOMaHAbl B NamaTy nporpamMm. Mnagwmi cHeTymk
komaHa PCL pgoctyneH gnsa 3anmcu u utenus. Ctapwwuin 6ant PCH copepxnt 6utel PC<15:8> 1 He gocTyneH gns 3anvcu u
yTeHus. OBGHoBNeHNe 3HaveHne permctpa PCH moxeT GbIThb BbiNomnHeHo Yepes pernctp PCLATH. BepxHuin 6ant PCU copepxunt
6utbl PC<20:16> n He pgocTyneH Aonga 3anucu un vyteHus. O6HoBneHue 3HadyeHne peructpa PCU MoxeT ObiTb BbIMOMHEHO Yepes
pernctp PCLATU.

Peructp cuetumka komang PC agpecyet 6aiTel B namsatu nporpamm. Ytobbl npegoTBpaTUTb CMELLEHUE CHETUMKA KOMaHA
Ha oauH 6alT OTHOCMTENLHO KOMaHA MWKPOKOHTpOIepa B NamsTu nporpamm mnagwuin 6ut pernctpa PCL Bcerga paeeH ‘0.
[ns agpecauny KOMaHA B NamsATU NporpaMm K CHeTYMKY KOMaHz Bceraa npubaenseTcs Ymicno 2.

Komangbel CALL, RCALL, GOTO u komaHObl BO3BpaTa BbI3bIBAT HEMOCPEACTBEHHYIO 3annCb B CHETYMK KOMaHA
(3HauveHue peructpoB PCLATH, PCLATU He nepefaeTtcsi B CHETYMK KOMaHA).

Coaepxummoe pernctpoB PCLATH, PCLATU nepenaetcs B CHETUYMK KOMaHA NpW BbIMNONTHEHUM KOMaHAbI, BbINOSHSAIOLEN
3anuncb B permctp PCL. 3HaveHue peructpoB PCH, PCU cooTtBeTcTBEHHO nomMewaetcs B permctpbl PCLATH, PCLATU npu
BbINONMHeHUN 4teHus peructpa PCL, 4To MoxeT ObiTb MONE3HO MpU BbIYMCIIEHWM CMELLEHWNIA cyeTyYnka koMaHg PC (cMmoTpute
pasgen 4.8.1).

4.5 CuHXpOHU3ayusi 8bINOJ/IHEHUSI KOMaHO

BxogHon TakTtoBbIi curHan (BoiBog OSC1) BHYTpPEHHEN CXeMOW MUKPOKOHTpONmnepa pasfgensieTcs Ha uJeTbipe
nocnegosaTtenbHbIX HenepekpbiBaowmxea Takta Q1, Q2, Q3 n Q4. BHytpeHHun cyetunk komaHp (PC) yeenuumsaetca Ha
kaxkgom TakTe Q1, a BbibOpka KoOMaHAbl U3 NAMSATX NPOrpamMM MPOMCXoauT Ha kaxxaom Takte Q4. [lekoanpoBaHue 1 BbINOIHEHME
Komargpl nponcxoamnTt ¢ Takta Q1 no Q4. Ha pucyHke 4-4 nokasaHbl LMKIbl BbINOMHEHWUS KOMaHA,.
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PucyHok 4-4. QuarpaMmma LMKIOB BbIMNONIHEHUS KOMaHA

Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 |
osCil_ /. / /v /L /v /v /v /L /s /N

11— - —
Q ' ' BHyTpeHHne

Q2 i_/—\ | / \ | / \ | (hbasbl TAKTOBOTO
3 . curHana

@ | / | [

@ A, an [

PC PC X PC+2 X PC+4

OSC2/CLKOUT k—/—(—/—k—/il

(RC pexum) | | |
! BuinonHsietcst INST (PC-2)
| Bbibopka INST (PC) Bbinonxserca INST (PC)
|

Bbibopka INST (PC+2) BeinonHsietcs INST (PC+2)
Bbibopka INST (PC+4)

4.6 KoHeeliepHasi ebi60OpKa U 8bINOJIHeHUe KOMaHO

Livkn BbINONMHeHWs1 KomaHgbl cCOCTOMT M3 uyeTbipex TaktoB Q1, Q2, Q3 n Q4. Bbibopka cnepyiolwen komaHabl u
BbIMOSIHEHWE TeKYyLLEe COBMELLEHbl MO0 BpPeMeHW, TakuM o6pa3oMm, BbINOMHEHWe KoMaHAbl NPOUCXOAWUT 3a OAMH umMkn. Ecnu
KOMaHAaa M3MeHsieT cyeTynk komaHg PC (komaHgbl BeTBNeHus, Hanpumep GOTO), To Heob6xoanmo ABa MalUMHHBIX UUKNa Ansi
BbINOMHEHUS KOMaHAbl (CM. npumep 4-2).

Linkn BbIBOpKM KOMaHAB! HAYMHAETCS C npupalleHns cyetymka komang PC B Takte Q1.

B uukne BbINONHEHUS KOMaHAbI, KOA 3arpy>XeHHON KOMaHAbl, nomeLlaeTcsa B perucTp komang IR Ha Takte Q1. [lekoanposaHue n
BbIMOMHEHWe KomaHAbl nponcxoaut B Taktax Q2, Q3 n Q4. OnepaHg 13 NnamsAT AaHHbIX YnTaeTcs B Takte Q2, a pesynbTar
BbIMOMHEHUs1 KOMaHAbl 3anucbiBaeTcs B Takte Q4

TMpumep 4-2. Boibopka 1 BbINOIHEHNE KOMaHZ

Tcy0 Tev1 Tcy2 Tcy3 Tcvy4 Teybs
1. MOVLW 55h Bbi6opka 1 BeinonHenue 1
2. MOVWF PORTB Bbibopka 2 BbinonHexuve 2
3. BRA SUB 1 Bei6opka 3 | BeinonHeHue 3
4. BSF PORTA, BIT3 (HpuuymurenbHew: NOP) BbiGopka 3 Mponyck (NOP)
5. Komanma mo azpecy SUB 1 Bbi6opka SUB_1| BbinonHeHne SUB_1

Bce komaHab! BbIMOMHATCA 33 OAMH LMKI, KPOME KOMaHz BeTBreHus. KomaHabl BeTBreHuss TpebyioT ABa MalUMHHbIX
uMKna, T.K. He0GXOAUMO YAANUTbL NPeaBapUTENBHO BLIGPaHHYHO KOMaHAy 13 KoHBeliepa. Bo Bpems yaaneHusi BbIGUpaeTcsl HoBast
KOMaHza, a 3aTeM OHa VCMONHSIETCS B CrefyoWweM MallMHHOM LMKIe.

4.7 Pa3smeweHue KomaHO 8 naMsimu rnpozpamMmm

MamaATb nporpamm MukpokoHTponnepoB PIC18FXX2 agpecyeTcsa nobavitHo. KoMaHabl B MamMATX NporpaMM COXpaHsoTCs
KaKk oBa unu uveTblpe Ganta. Ctapwwuii 6aiT KoMaHAbl Bcerga pacnonaraeTcsi nNepBbiM B MamsTy nporpamm (Mnagwvn out
appeca paseH ‘0’). Ha pucyHke 4-5 nokasaH npvMep pasmeLLeHusi kKoMmaHg B namsitu nporpamm. Ytobbl Bcergja npaBuiibHO
AenaTb BbIOOPKY koda KOMaHAbl M3 MamMsATM MporpamMm CYETYMK KOMaH4 umeeT npupalleHue 2, a mnagwun 6ut PC Bcerga
yutaetcs kak ‘0’ (cmoTpuTte pasgen 4.4).

Komangbel CALL n GOTO wumetoT abComnoTHbIA agpec nepexoda B MamsaTM MporpaMm, BXOASALWMA B ko4 KOMaHAbl.
B kauecTBe agpeca nepexoda B Kofe KOMaHAbl ucnosnb3dyetcsa agpec cnosa PC<20:1>, a He GawnTta. Ha pucyHke 4-5 nokasaHo
Kak kogupyetcs komaHga GOTO 000006h B mamstu nporpamm. KomaHabl nepexopa, KOTOpbIE MCMOMb3YT OTHOCUTENbHOE
cMelleHne agpeca, paboTalT Mo aHanorMyHoMy MpuHUMMNY. 3HayYeHue CMELLEeHNs1 COXpaHSIeTCs B CroBax MaMsaTy Mporpamm.
JononHutenbHoe onvucaHne KOMaHa MUKPOKOHTpoOrifepa cmoTpute B pasgene 19.
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4.71 [ByxcrnoBHble KOMaHAbI

PIC18FXX2 umeet 4 pyxcrnoHbix komaHabl: MOVFF, CALL, GOTO u LFSR. Yetbipe crapwmux 6uta BTOpPOro croea
noaobHbIX KOMaHA Bcerga umetoT 3HadeHre ‘1°, yto cootBeTcTBYET koMaHae NOP. OctanbHble 12 6UT BTOPOro crioBa KomaHzbl
cogepxaT OaHHble, MCnonib3yemMble KOMaHAoW. Ecnv BbIMONHEHO MepBO€ CrOBO KOMaHAbl, TO MPOMCXOAUT oOpalleHne Ko
BTOPOMY crioBy. Ecnu BTOpoe crnoBo komaHbl BbINOMHSAETCA OTAENbHO (NepBOE CrOBO KOMaHAbl Oblo NponyLLieHo), TO OHO
6ynet BbinonHeHo kak NOP. OTa npeocTopoXHOCTbL Heobxoauma, Korfa BbIMONHAETCA Nepexon Ha ABYXCIOBHYK komaHay. B
npumepe 4-3 nokasaHO WCMONb3OBaHWE [BYXCIOBHbIX KOMaHA. [JOMonHWTENbHOE OnucaHWe KOMaHZ MWKPOKOHTponnepa
cmoTpuTe B pasgene 19.

lMpumep 4-3. [IByxCNoBHbIE KOMaHAbI

Cnyvan 1:

Kopn UcxoaHbIn koa

0110 0110 0000 0000 | TSTFSZ REG1 ; 3BHaueHue permcTpa 03Y 07

1100 0001 0010 0011 | MOVFF REG1l, REG2 ; HeT, BHNOJHMUTL OBYXCJIOBHYI KOMaHIY
1111 0100 0101 0110 ; BO 2-M olepaHIe anpec peructpa REG2
0010 0100 0000 0000 | ADDWF REG3 ; NPOHOJIXEHME KOIa

Cnyvan 2:

Kon UcxooHbIn Kog

0110 0110 0000 0000 | TSTFSZ REG1 ; BHaueHume permcTpa 03Y 07

1100 0001 0010 0011 | MOVFEF REG1, REG2 ; Ia

1111 0100 0101 0110 ; 2-¥ OIlepaHXI BHIIOJIHAeTCsa Kak NOP
0010 0100 0000 0000 | ADDWF REG3 ; NPOHOJDKEeHME KoIa

4.8 Tabnuumbi

Tabnuubl B NaMATX NPorpaMmM MOryT ObiTb peanvM3oBaHbl ABYMsl METO4AMM:
e  BbluMcneHHbIN nepexon,
e  YteHune/zanmch Tabnuy

4.8.1 BbluncneHHbI nepexon

Bbluncnisiemblli nepexof BbINonHsaeTcs, obaBnasa cmelleHne k cyetyumnky komaHg (ADDWF PCL).

Tabnuvua moxeT ObITb peanusoBaHa Ha ocHoBe ofHon komaHabl ADDWF PCL u rpynne komaHg RETLW OxNN. Mepen
3anpocom Tabnuubl B peructp WREG 3arpyxaeTca cmelleHne B Tabnuue. Kak npaBuno, nepBoii KOMaHOoW SBMsieTcs
ADDWF PCL. Cnepytowen 6ynet ogHa m3 komaHg RETLW OxNN, kotopasi Bospaiiaet 3HadeHue OxNN Bbi3biBaeMon
npoueaype.

3HayeHune cmelleHmns (pernctp WREG) ykasbiBaeT Ha kakoe YMCno CrnoB HEOOXOAMMO CMECTUTb CHETUMK KOMaHA,.

[laHHbIM MeTOAOM B OOHOM CrOBe MpPOrpamMMbl MOXHO COXPaHUTb TOMbKO OAMH 6anT AaHHbIX. Heobxogumo yuntbiBaTh,
4YTO B CTEKE [JOIMKEH pa3MellaTbCs aapec Bo3Bpara.

4.8.2 YreHune/3anuchb Tabnuu

OTOT MeToa siBNsieTCst Hambonee NpeanovYTUTENbHBLIM, MOCKOSMLKY MO3BOMSET COXpPaHUTb ABa GaiTa AaHHbIX B OOHOM
cnoBe NamaTh Nporpamm.

[aHHble Tabnuubl MOryT ObiTb COXpaHeHbl (MPOoYMTaHbl) B NaMsaTX NporpaMMm MCnonb3yst PyHKUMM TabrmyHoW 3anucu
(4TeHunsn). Ykasatenb tabnuubl (TBLPTR) cogepxut agpec 6arita B namaTt nporpamm, a 3awenka TABLAT gaHHble, KoTopbie
NpoYMTaHbl UNN AOIMKHbI ObITb COXpaHeHbl B NaMATW nporpamm. EAMHOBpeMEHHO MOXeT ObITb 3anmcaH/npoYmTaH TONMbKO OAUH
6anT gaHHbIX.

JononHutenbHy nHdopMaumio No onepauusiMm TabnmMyHoro YteHus/3anmcu cmoTpute B pasgene 5.
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4.9 OpezaHu3ayusi namssmu OaHHbIX

MamaTb AaHHbIX peanu3oBaHa kak ctatudeckoe O3Y. Kaxapbli perncTp B namsTv OaHHbIX MMeeT 12-paspsigHblid agpec,
4YTO no3BonsieT agpecoBatb Ao 4096 6anT namsATM gaHHbIX. Ha pucyHkax 4-6, 4-7 nokasaHa opraHu3auusi namsiti LaHHbIX
MukpokoHTponnepos PIC18FXX2.

MamaTtb AaHHbIX pasgeneHa Ha 16 GaHKOB, KaXablN M3 KOTOPbIX coaepXut no 256 6ant. Mnagwwe 4 6uta pernctpa BSR
ncnonb3yloTes Ans Belbopa Tekyllero 6aHka namsatn (BSR<3:0>). Crapwume 4 6uta pernctpa BSR He peanv3oBaHbl.

MamsaTb gaHHbIX cooepXnT pernctpbl cneuunansHoro (SFR) n obwero (GPR) HasHaveHus. Pernctpbl SFR ucnoneaytotcs
ONS ynpaBreHvs S4pom 1 nepudepuiiHbiXx Moaynen MUKPOKOHTponnepa, B To Bpems kak GPR ncnonbe3yoTca ons xpaHeHus
OaHHbIX nonb3oBatens. Peructpbl SFR HauumHatoTca ¢ nocnegHero 6Gawrta 15-ro GaHka namatv gadHbix  (OXFFF) u
pacnpocTpaHsalTCa BHM3 MO KapTe namstu. Jllo6ol He3agencTBoBaHHbIM perucTp B obnactu SFR MoxeT ncrnonb3oBaTbCs Kak
perucTp obuiero HasHaveHus. Pernctpbl GPR HaumHatoTcs B nepBom bGaiite 0-ro 6aHka namsiTu AaHHbIX U pacnpoCTpaHsioTCs
BBEPX MO kapTe namsTu. YTeHne He peann3oBaHHOW NaMsiTU AaHHbIX ByaeT aaeatb pesynbtaT ‘0’

K nobomy peructpy namsaty AaHHbIX MOXHO 0BpaTUTbCH HEenocpeaCTBEHHO Wnu KOcBeHHO. [pu npsmow agpecauumm
MoXeT notpeboBaTtbcs HacTporika permctpa BSR. KocBeHHas agpecaums TpebyeT HacTpoiku pernctpoB FSRn n obpalueHune k
namatn yepes cooteeTcTBytowmin pernctp INDFn. Kaxabii pernctp FSR cogepxut 12-paspsgHbii agpec peructpa B namsiti
nporpamMmM, 4To NO3BOMSAET BbINOMHATL KOCBEHHYIO agpecaumnio 6e3 nepeknoyeHnss 6aHKOB NamATU AaHHbIX.

Cuctema komaHa PIC18FXX2 no3sonsieT BhINOMHATL Onepauun ¢ pernctpaMmi Bo Bcer obrnactu namaTy nporpamm. Oto
MOXeT ObITb BbIMOMIHEHO C MOMOLLBIO KOCBEHHOM agpecauuu unm komaHgo MOVFF. Komanaa MOVFF aBnsieTca ABYXCNOBHOW U
OBYXLIMKIOBOWN, OHa NepemeLLaeT 3Ha4yeHne OaHOro perucTpa K Apyromy.

Ons obpalleHns 3a oAWH MaLUMHHBIA LMK K perucrpam crneuuanbHOro M 4acTu perucTpoB o6Liero HasHaveHus Obin
peanu3oBaH 6aHK namATn ObicTporo Agoctyna. HesaBncMMo OT Tekyllero 3HadeHus pernctpa BSR npowucxogut obpalueHune k
yactu 6aHka 0 n 6aHka 15. NogpobHoe onncaHne NamaTh GeICTPOro Aoctyna cmoTpuTe B pasgene 4.10.

491 Pernctpbl o6wero HasHavyeHusa GPR

K pernctpam obLuero HazHa4YeHUss MOXHO 0BpaTUTbCA HENMoCcpPeACTBEHHO Mnu KocBeHHo. KocBeHHasi agpecaumns Tpebyet
HacTpoikn peructpoB FSR n obpaweHne yepes permctp INDF. OnucaHve onepaumv KOCBEHHOM agpecauunm CMOTpuTe B
pasgene 4.12.

Pernctpbl obwero HasHayeHuss MMEOT opraHvM3auuio B MamATU AaHHbIX MO GaHkam, OHU He MHULManusmpylTcs npu
cbpoce Mo BKIIOYEHWIO MUTaHKUS, @ NPU OCTarnbHbIX Bugax cbpoca He N3MEHSAOT CBOEro 3HAaYEHWS.

MamaTb AaHHbBIX AOCTYMNHA ANs obpalleHns BceMn KoMaHaaMuM MUKpoKoHTponnepa. Ctaplas yacTe 6aHka 15 cogepxut
perucTpbl SFR, Bce octanbHble 6aHku cogepxat pernctpbl GPR (HaunHas ¢ 6aHka 0).

4.9.2 Peructpbl cneynansHoro HasHayeHusi SFR

Pernctpbl cneumanbHOro HasHayeHus nNpeaHa3HayeHbl ANsi YyNpaBneHus S4poM MWKPOKOHTponsnepa v nepndepuiiHbiMmn
MoaynsMu. 3TN perucTpbl peanusoBaHbl kak ctatnyeckoe O3Y. Cnncok perncTpoB crneumanbHOro Ha3HavyeHus npeacTaBreH B
Tabnuuax 4-1, 4-2.

Peructpbl SFR paspgensioTcs Ha [Be OCHOBHble [pynmnbl: yrnpaBreHue $ApOM MUKPOKOHTPOMMepa; ynpaBreHve
nepudepuinHeIMU MOLYNAMU MUKPOKOHTponnepa. Pernctpbl, KOTOpble YyNpaBnsioT SAPpOM MUKPOKOHTPOIepa, onucaHbl B 3TOM
pasgene. OnvcaHWe perncTpoB, CBsA3aHHbIX C paboTol nepudepuiHbIX MoOAynen, CMOTpUTE B COOTBETCTBYIOLLEM pasgene
OOKyMeHTaumu.

He peanu3oBaHHble pernctpbl SFR Oyayt umtatbesa kak ‘0’. Agpeca perMctpoB CrneumanbHOro HasHa4YeHus cMoTpuTe B
Tabnuue 4-1.
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PucyHok 4-6. KapTa namaTy gaHHbIX MUKpoKoHTponnepoB PIC18F242/442

BSR<3:0> KapTa namsaTv gaHHbIX
0oh[ O3Y 6bictporo | 000h
=0000 Joctyna 07Fh
Bank 0 o _PR — 1 080h
FFh G OFFh
- 0001 00h 100h
- » BaHk 1 GPR
FFh 1FFh
200h
GPR
2FFh
300h
=0010
> BaHk 2 \J~ He ncnonbayetca, -
=1110 : M yuraetcd kak ‘00h” =™
& bank 14
EFFh
=1111 00h| He ncnonbayetcs Eggn
— Bawk15  F — — — —
SFR F80h
FFh FFFh
Korga a=1, BSR yyactByeT B
agpecauunn a4yenkn O3Y,
K KOTOpoW obpallaeTcs koMaHaa

BaHk 6bicTporo
goctyna

O83Y 6bicTporo goctyna 00h
(MnapLwas 4yacTb) 7Fh

O3Y 6bicTporo gocTyna 80h
(ctapwas vactb) SFR FFh

Korga a=0, BSR urHopupyeTtcs

1 ncnonbayertcs 6aHk GbICTpOro goctyna
MepBbie 128 Gant 13 O3Y obero
Ha3HayveHus (baHk 0).

MocnegHue 128 GanT pernctpos
cneumansHoro HasHayveHuns (baHk 15).
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PucyHok 4-7 KapTa namsitn gaHHbIX MUKpokoHTponnepos PIC18F252/452

BSR<3:0> KapTa namsTi gaHHbIX
= 0000 ooh| O8Y 6eictporo | 000h
T L
FFh OFFh
_ 00h 100h
| =0001 Bank 1 GPR
FFh 12FFR
=0010 00h 00
—> BaHk 2 GPR
oon S00m
- 00h
- 0011 Batk 3 GPR
FFh 3FFh
400h
=0100 Bank 4 BaHk 6bicTporo
GPR AFFh aoctyna
00h 500h 08Y 6bIcTporo goctyna 00h
=0101 GPR (Mnapwas yactb) 7Fh
EaHK 5 Osy_ﬁ - — — 7 80h
FFh SFFh bICTPOro goctyna
600h (cTapwas Yyactb) SFR FEh
=0110
BaHk 6 J~ He ucnonbayetcs, \J~
=1110 to "\ yutaetcs kak ‘00h’
Bank 14
Korga a=0, BSR urHopwupyetcs
1 ncnonb3yetcsa 6aHk GeicTporo gocTyna
MepBble 128 GanTt 13 O3Y obuiero
EFFh HasHayeHus (BaHk 0).
00h FOOh MocneaHne 128 6anT pernctpos
e _He_mcionisye_mﬂ_ Eggﬂ cneumanbHoro HasHauenust (batk 15).
FFh SFR FFFh
Korga a=1, BSR y4yacTtByeT B
agpecauun syerikn O3Y,
K KOTOpOI obpallaeTcs komaHaa
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Ta6bnuya 4-1. Kapta namaTu permcTpoB cneumanbHOro HasHadeHust

Appec Nma Anpec Nma Appec Nma Appec Nma
FFFh TOSU FDFh INDF2) FBFh | CCPR1H FOFh IPR1
FFEh TOSH FDEh | POSTINC2®) FBEh | CCPRIL F9Eh PIR1
FFDh TOSL FDDh | POSTDEC2(® FBDh | CCP1CON F9Dh PIE1
FFCh STKPTR FDCh | PREINC2() FBCh | CCPR2H F9Ch —
FFBh PCLATU FDBh | PLUSW2() FBBh | CCPR2L F9Bh —
FFAh PCLATH FDAh FSR2H FBAh | CCP2CON F9A —
FF9h PCL FDYh FSR2L FBYh — F99h —
FF8h | TBLPTRU FD8h STATUS FB8h — Fo8h —
FF7h | TBLPTRH FD7h TMROH FB7h — F97h —
FFeh | TBLPTRL FD6h TMROL FB6h — Fo6h | TRISE®
FF5h TABLAT FD5h TOCON FB5h — F95h | TRISD®@
FF4h PRODH FD4h — FB4h — F94h TRISC
FF3h PRODL FD3h OSCCON FB3h TMR3H F93h TRISB
FF2h INTCON FD2h LVDCON FB2h TMR3L F92h TRISA
FF1h | INTCON2 FD1h | WDTCON FB1h T3CON F91h —
FFOh | INTCON3 FDOh RCON FBOh — F90h —
FEFh INDFO®) FCFh TMR1H FAFh SPBRG F8Fh —
FEEh | POSTINCO® FCEh TMR1L FAEh RCREG F8Eh —
FEDh | POSTDEC0(®) FCDh T1CON FADh TXREG F8Dh | LATE®@
FECh | PREINCO®) FCCh TMR2 FACh TXSTA F8Ch | LATD@
FEBh | PLUSWO®) FCBh PR2 FABh RCSTA F8Bh LATC
FEAh FSROH FCAh T2CON FAAh — F8Ah LATB
FE9h FSROL FC9h SSPBUF FA9h EEADR F89h LATA
FE8h WREG FC8h SSPADD FASh | EEDATA F88h —
FE7h INDF13) FC7h SSPSTAT FA7h | EECON2 F87h —
FE6h | POSTINC1() FC6h | SSPCON1 FA6h | EECON1 F86h —
FE5h | POSTDEC1@®) FC5h | SSPCON2 FA5h — F85h —
FE4h | PREINC1() FC4h ADRESH FA4h — F84h | PORTE®
FE3h | PLUSW1() FC3h ADRESL FA3h — F83h | PORTD®
FE2h FSR1H FC2h ADCONO FA2h IPR2 F82h | PORTC
FE1h FSR1L FC1h ADCON1 FA1h PIR2 F81h | PORTB
FEOh BSR FCOh — FAOh PIE2 F80h | PORTA

MpumevaHus:

1.  He peanusoBaH, untaetcs kak ‘0’.
2. OTOT perncTp He peanu3oBaH B MUKpPOKOHTpornepax PIC18F2X2.
3. He cuanueckuin pernctp.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 44



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

Tabnuya 4-2. PerncTtpbl cneynanbHOro HasHayeHus

3HayeHue
O603HayeHue bur 7 But 6 But 5 Bbut 4 Bbut 3 But 2 but 1 But 0 nocne
POR, BOR
TOSU - - - BeplnHa cteka BepxHuii 6ant (TOS<20:16>) ---0 0000
TOSH BepwmHa cteka ctapwmii 6ant (TOS<20:16>) 0000 0000
TOSL BeplumnHa cteka mnagwmn 6ant (TOS<20:16>) 0000 0000
STKPTR STKFUL STKUNF - YKasaTtenb cTeka Bo3Bparta 00-0 0000
PCLATU - - - Peructp sawenka gna PC<20:16> ---0 0000
PCLATH PervcTp sawenka gns PC<15:8> 0000 0000
PCL Mnagwwn 6ant PC (PC<7:0>) 0000 0000
TBLPTRU = | - [ But21¥ | Ykas. Tabn. namMaTi nporpamMm BepxHui 6anTt (TBLPTR<20:16>) --00 0000
TBLPTRH Ykasatenb Tabnuupl namsitn nporpamm crapwnii 6ant (TBLPTR<15:8>) 0000 0000
TBLPTRL Ykasatenb Tabnuupl namat nporpamMm mnagwmin 6ant (TBLPTR<7:0>) 0000 0000
TABLAT 3aulenka Tabnuubl namsTM nporpamm 0000 0000
PRODH PesynbTaT yMHOXeEHUsi cTapumin 6ant XXXK XKXXX
PRODL PesynbraT yMHOXEHUst MnagLwni 6ant XXXX XXXX
INTCON GIE/GIEH PEIE/GIEL TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
INTCON2 RBPU INTEDGO INTEDG1 INTEDG2 - TMROIP - RBIP 1111 -1-1
INTCON3 INT2IP INT1IP - INT2IE INT1IE - INT2IF INT1IF 11-0 0-00
INDFO Vcnonb3yeTtcs ans obpaulenus K pernctpy ¢ agpecom B FSRO — FSRO He usmeHsieTcst (Hedm3n4eckuin perncrp) -
POSTINCO Vcnonb3yetcs ans obpalieHus k perucTpy ¢ agpecom B FSRO — FSRO nocT-uHKpeMeHT (Hedus. permucTp) -
POSTDECO Vcnonb3yeTtcs ans obpauleHus K pernctpy ¢ agpecom B FSRO — FSRO nocT-gekpemeHT (Hedus. peructp) -
PREINCO Vcnonb3yeTcs ans obpalieHus k perucTpy ¢ agpecom B FSRO — FSRO npea-vHKpeMeHT (Hedus. perucTp) -
PLUSWO Mcnonb3yeTtca ansa obpatleHus k pernctpy ¢ agpecom B FSRO — FSRO npeg -uHkpeMeHT (Hedma. pernctp) K -
3HaveHunto FSRO gobasnsetcs cmewenne ns WREG
FSROH - | - - - | YkasaTenb kocBeHHou agpecauuun 0 ctapumin 6ant ———— XXXX
FSROL YkasaTenb KOCBEHHOW agpecauuun 0 mrnaglimn 6ant XXXX XXXX
WREG Pa6ouunin pernctp XXXK XXXX
INDF1 Vcnonb3yeTtcs ans obpatleHus K pernctpy ¢ agpecom B FSR1 — FSR1 He usmeHsieTcs (Hedmanyeckun perncrp) -
POSTINC1 Mcnonb3yeTcs ans obpallieHus k perucTpy ¢ agpecom B FSR1 — FSR1 nocT-uHkpeMeHT (Hedus. permucTp) -
POSTDECH1 Vcnonb3yeTcs ans obpalleHus k perucTpy ¢ agpecom B FSR1 — FSR1 nocT-gekpemMeHT (Hedus. pernctp) -
PREINC1 VMcnonb3yeTtcs ans obpatlenus K pernctpy ¢ agpecom B FSR1 — FSR1 npea-uHkpemeHT (Hedus. perncrp) -
PLUSW1 Wcnonb3yeTcs ans obpalleHus k perucTpy ¢ agpecom B FSR1 — FSR1 npepf -UHKpEMEHT (Hedu3. peructp) K -
3Ha4vyeHuo FSR1 nobaBnsetcsa cmelleHne ns WREG
FSR1H - | - | - | - | Ykasatens koceeHHol aapecaumm 1 cTapwmin 6anT | —-—— xxxx
FSR1L YkasaTenb KOCBEHHOWN agpecauun 1 mnagwmnn 6ant XXXK KXKX
BSR - | - [ - | - | Peructp Bbibopa 6aHka namsTy -—-- 0000
INDF2 Vcnonb3yeTcsa ans obpalleHus Kk perucTpy ¢ agpecom B FSR2 — FSR2 He nameHsieTcs (Hedusnyeckuin peructp) -
POSTINC2 Vcnonb3yeTtcs ans obpalleHus K pernctpy ¢ agpecom B FSR2 — FSR2 nocT-uHkpeMeHT (Hedus. perncrp) -
POSTDEC2 Vcnonb3yeTcs ans obpalleHus k perucTpy ¢ agpecom B FSR2 — FSR2 nocT-gekpeMeHT (Hedus. pernctp) -
PREINC2 Vcnonb3yeTcs ans obpalieHus k perucTpy ¢ agpecom B FSR2 — FSR2 npea-vHKpeMeHT (Hedus. permucTp) -
PLUSW2 Mcnonb3yeTca ans obpalleHus k perucTpy ¢ agpecom B FSR2 — FSR2 npep -UHKpeMeHT (Hedu3. peructp) K -
3HayeHuo FSR2 gobasnsietcsa cmelyermne n3 WREG
FSR2H = | s = = | YkasaTenb kocBeHHOM aapecalym 2 cTaplumii 6anT | ———— xxxx
FSR2L YkasaTenb KOCBEHHOW agpecauuun 2 mragluimnn 6ant XXKX KXXX
STATUS - | - | - | N | oV | z [ bc ] c ——-xX XXXX
TMROH Pervctp Tanvepa 0 ctapwumin 6ant 0000 0000
TMROL Pervctp Tanvepa 0 mnagwnin 6ant XKXKKX KXXX
TOCON TMROON TO8BIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO 1111 1111
OSCCON - - = = - - - SCS | ———— — - 0
LVDCON - - IRVST LVDEN LVDL3 LVDL2 LVDL1 LVDLO --00 0101
WDTCON - - - - - - - SWDTE | --—-—- --- 0
RCON IPEN - - -RI -TO -PD -POR -BOR 0--1 11qg
TMR1H Pernctp Tarimepa 1 ctapwuin 6ant XXXK XKXXX
TMR1L PervcTp Tanvepa 1 mnagwmm 6ant XXKX KXXX
T1CON RD16 | - [ TICKPS1 | TICKPSO [ T10SCEN | -T1SYNC | TMR1CS [ TMR1ON | 0-00 0000
TMR2 Pernctp tanmepa 2 0000 0000
PR2 PerncTp nepuoga tanmepa 2 1111 1111
T2CON - | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON [ T2CKPS1 | T2CKPS0 | -000 0000
MpumevaHus:
1. RA6 poctyneH Toneko B RICO n ECIO pexvnme TaKTOBOro reHepatopa, B OCTarbHbIX peXumax reHepartopa
yntaeTcs kak ‘0’.
2. bwurt 21 B peructpe TBLPTRU onpegensieT goctyn k 6butam koHdurypaumm.
3. 3T 6utbl n peructpbl B MukpokoHTponnepax PIC18F2X2 He peann3oBaHbl, OHWM AOMKHbI NOAAEPXKMBATLCA

cbpolueHHbIMn B ‘0.
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Tabnuya 4-2. Peructpbl cneynanbHoro HasHayeHust (MpofgormkeHne)

3HayeHue
O603HayeHue bur 7 But 6 But 5 Bbut 4 Bbut 3 But 2 but 1 But 0 nocne

POR, BOR
SSPBUF SSP npueMHbIi 6ydep / peructp nepegartyuka XXXK XXXX
SSPADD SSP peructp agpeca B pexwumMe segomoro I°C. SSP pervcTp ckopocTi o6meHa B pexume seaytiero I°C. 0000 0000
SSPSTAT SMP CKE D/-A P S R/-W UA BF 0000 0000
SSPCON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 0000 0000
SSPCON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000
ADRESH CrapLluui 6anT pesynbTtata npeobpasoBaHus ALIM XXXK XXXX
ADRESL Mnagwwn 6anT pedynbtata npeobpasoanus ALIM XXXK XXXX
ADCONO ADCS1 ADCS0 CHS2 CHSA1 CHSO0 GO/-DONE - ADON 0000 00-0
ADCON1 ADFM ADCS2 - - PCFG3 PCFG2 PCFG1 PCFGO0 00-- 0000
CCPR1H Pervctp 1 3axsat/CpaBHenune/lUINM ctapini Gant XXXK XXXX
CCPR1L Pervctp 1 3axsat/CpaBHeHune/lUNM mnagwmin 6ant XXXK XXXX
CCP1CON - | - | bciB1 | DC1BO | CCPIM3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000
CCPR2H Pervctp 2 3axsat/CpaBHeHune/lUINM ctapunii Gant XXXK XXXX
CCPR2L Peructp 2 3axsat/CpaBHenune/lUNM mnagwmn 6ant XXXK KXXX
CCP2CON - | . | DC2B1 | DC2BO | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | --00 0000
TMR3H Peructp Tanvepa 3 ctapwumn 6ant XXXK KXXX
TMR3L Pernctp Tarimepa 3 mnagwmnii 6ant XXXK XXXX
T3CON RD16 [ T3CCP2 | T3CKPS1 | T3CKPSO | T3CCP1 | -T3SYNC | TMR3CS | TMR3ON [ 0000 0000
SPBRG Peructp ckopoctn o6mMeHa USART 0000 0000
RCREG Pervctp npuemHnka USART 0000 0000
TXREG Peructp nepegatyuvka USART 0000 0000
TXSTA CSRC TX9 TXEN SYNC - BRGH TRMT TX9D 0000 -010
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
EEADR Peructp agpeca EEPROM namsitu 0000 0000
EEDATA Pervctp aaHHbix EEPROM namsaTu 0000 0000
EECON1 EEPGD [ CFGS | - [ FREE | WRERR | WREN [ WR | RD xx-0 x000
EECON2 Ynpasnsiowwin peructp 2 EEPROM namsatu (Hedusmyeckuis permctp) | ==== ———=
IPR2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP | ---1 1111
PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF | ---0 0000
PIE2 - - - EEIE BCLIE LVDIE TMR3IE CCP2IE | ---0 0000
IRP1 PSPIPY ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP | 1111 1111
PIR1 PSPIF® ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF | 0000 0000
PIE1 PSPIE® ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE | 0000 0000
TRISE® IBF OBF IBOV PSPMODE = HanpaeneHnue aaHHbIX ans PORTE 0000 -111
TRISD® HanpasneHue gaHHbIx Anst PORTD 1111 1111
TRISC HanpaeneHue gaHHbix ans PORTC 1111 1111
TRISB HanpaeneHue gaHHbix ans PORTB 1111 1111
TRISA = TRISA6™ | HanpaeneHvie gaHHbIX ans PORTA -111 1111
LATE® - - - - - Urenue 3awenkn PORTE, ———— —xxx

3anuck B 3awenky PORTE
LATDY Yrenue 3awenkn PORTD, 3anuchk B 3auwenky PORTD XXXK XKXXX
LATC Ytenue sawenkn PORTC, 3anuck B 3awwenky PORTC XXXX XXXX
LATB YteHune 3awenkm PORTB, 3anuch B 3awenky PORTB XXXK KXKX
LATA - | LATA6™ | Yrenue sawenku PORTA, 3anuch B 3auenky PORTA —XXX XXXX
PORTE® UteHue ¢ BbIBogos PORTE, 3anuch B 3aLienky PORTE ———— -000
PORTD®Y Yrenue ¢ BbiBogos PORTD, 3anuck B 3awenky PORTD XXXK XKXXX
PORTC YteHue ¢ BoiBogoB PORTC, 3anuch B 3awenky PORTC XXXX XXXX
PORTB YteHue ¢ BbiBogoB PORTB, 3anvck B 3awenky PORTB XXXK KXKXX
PORTA - |  RA8" | Yrenue c BriBogos PORTA, 3anuch B 3alienky PORTA -x0x 0000
MpumeyaHus:

1.

2.
3.

RA6 poctyneH Tonbko B RICO n ECIO pexvme TakToBOro reHepaTopa, B OCTalbHbIX pexumax reHeparopa

ymuTtaeTcs kak ‘0.

But 21 B peructpe TBLPTRU onpegensaet goctyn k 6utam KoHdurypaumm.
3T OUTbI M perucTpbl B MUKpOKOHTponnepax PIC18F2X2 He peanun3oBaHbl, OHW AOMKHbI NOALEpPXMBATHCSA

cbpoweHHbIMN B ‘0.
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4.10 bBaHk namsimu 6bicmpoz2o docmyna

BaHk namsiTn GbICTporo AocTyna — apXUTEKTYPHOE peLUeHMe, KOTOPOe ABMSIETCS 0COGEHHO MOME3HO Ans OnTUMU3aLMu
Koga Mpv HanucaHun nporpamm Ha a3blke C. MeToabl, ucnonb3yemble koMnunsaTopoMm C, MoryT ObiTb Takke MonesHbl Ans
nporpaMM, HanMcaHHbIX Ha accembnepe.

OTa obnactb NamMATN MOXET MCMONb30BaTLCS ANS:

e XpaHeHWe NPOMEXYTOUHbIX 3HAYEHWUI BbIYUCTIEHWIA

OTpenbHble cryxebHble NnepeMeHHble
BbicTporo goctyna k oTAenbHbIM NepeMeHHbIM
OOblYHblE NEepeMEHHbIe
BbICTpbI AOCTYN K perncTpam crneumanbHOro HasHayYeHUs!

BaHk namsiTn GbicTporo goctyna cogepxut ctapumnx 128 6ant 6aHka 15 (pernctpbl cneumanbHOro HasHauYeHNst) U HUXKHUX
128 6ant 6aHka 0 namATK gaHHbIX. [Be cekummn B BaHke namsATu GbICTPOro AoCTyna Ha3blBatOTCS HWXKHSAS U BepxHAsA obnactb
G6aHka. Ha pucyHkax 4-6, 4-7 nokasaHa obnactb B namsiTu AaHHbix Anst 6aHka 6bicTporo goctyna. B cnoBe komaHabl
onpenensieTcsi, kKak OOorkHa BLIMOMNHATLCA agpecaumst K NamsaTu AaHHbiXx — GaHk BblibMpaeTcs ¢ ydyeTom peructpa BSR unu
obpalleHue k 6aHky BbicTporo goctyna. but, onpegensaoLwmin NpaBnno JocTyna K namaTn, 0603HavyaeTes Kak ‘a’.

Korga Heob6xoammo BbINONMHUTL obpalleHue Kk 6aHky npsimoro goctyna, 6ut a=0. O6palleHre Kk pernctpam crneumarnbHOro
Ha3HaYeHUs MOXHO BbINOMHATL 6e3 n3aMeHeHus: Tekyllero 6aHka NaMaT AaHHbIX, YTO OYeHb yooOHO Npu NpoBepku craroB n
M3MEHEHUN YNpPaBnALLMX GUTOB.

4.11 Peazucmp ebibopa 6aHka namsimu 0aHHbIXx BSR

MoTtpebHocTb B GonblieM 06beMe NamsTV OaHHbIX onpefenseT Hanudune pasgeneHus O3Y Ha 6aHkm namsATu. Bes
namsaTb OaHHbIX pasaeneHa Ha 16 6aHkoB. [Npy ncnonb3oBaHMM HENOCPEACTBEHHON aapecaumn HeobXoaAMMO HaCTPOUTL PErucTp
BSR ans obpalueHns K Hy>KHOMy GaHKy.

BSR<3:0> cogepxwuT 4 ctapwmnx 6uta 12-pa3psgHoro agpeca permctpa B namatu AaHHbix. BSR<7:4> Bcerga untatotcs
kak ‘0’, a 3anucb He OyaeT uMeTb HUKakoro addekTa.

C nomoubto komaHabl MOVLB MoxHO BbiGpaTb HE06X0AMMbIV 6aHK NaMAaTN AaHHbIX.

Ecnu BbIOpaHHbI GaHK He peanu3oBaH, TO YTeHue GyaeT gaBaTtb pesynbtaTt ‘0’, a nwobasa 3anmcb urHopupyetca. buthbl
peructpa STATUS 6yayT naMeHsiTbCs B COOTBETCTBUN C BbINOMHAEMOWN KOMaHOOW.

Kaxabii 6aHK NaMaTy AaHHbIX MMeeT BHyTpeHHue agpeca ot 00h go FFh (256 6aiT). Beca namsaTe AaHHbIX peanv3oBaHa
kak ctatnyeckoe O3Y.

Komanga MOVFF urHopupyeT cogepxumoe peructpa BSR, T.k. 3HaveHne 12-pa3psgHblX agpecoB COOEPXUTCS B Koae
KOMaHAbl.

MeTop KocBeHHOW agpecauun (cMoTpute pasgen 4.12) no3sonseTt NMHENHO afpecoBaTh BCO 06nacTb NamATH OAHHbIX.

PucyHok 4-8. lNpsimasn agpecauus

Mpsamas agpecauuns
BSR<3:0> 7 M3 Opcode (3) 0
. /) k J
A\
Bbi6op Ganka(? L Bui6op noanun ) ‘
" 0oh 01h OEh OFh
000h 100h EOOh FOOh
Mamatb PP
paHHbix (1
OFFh 1FFh EFFh FFFh
BaHk 0 baHk 1 BaHk 14 baHk 15

Mpumeyanus:
1. [eTtanbHyto KapTy NaMaTh OaHHbIX CMOTpUTE B Tabnuue 4-1.
2. B komaHge mMoxeT ucnonb3oBaTbCA OMT ObICTpOro AocTyna, 4Tobbl MrHOPMpPOBaTb COAEPXKMMOE perncrpa
BSR(<3:0>) un nonyuutb goctyn k 6aHKy ObicTporo goctyna.
3. Komanga MOVFF urHopwupyeT coaepxumoe pernctpa BSR, T.k. 3HayeHue 12-paspsaHbiX afpeCoB COAEPKUTCS
B KOZ€E KOMaHAbl.
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4.12 KoceeHHasi adpecauyusi, pecucmpsbi INDF u FSR

KocBeHHasi agpecauns — pexum agpecauun namsTv OaHHbIX, KOrga agpec perncrpa He BKIOYaeTCs B KO KOMauabl.
Peructp FSR wncnonb3yeTcs kak ykasaTenb si4ENKM B NaMsTU Mporpamm, Kotopasi AofkHa OblTb MpoyMTaHa Mnu B KOTOPYH
OOMKHO ObITb 3anucaHo HOBOE 3HayeHue. YkasaTenb pasMellaeTcss B NaMaTM OaHHbIX, MO3TOMY MOXET OblTb WU3MEHeH
nporpamMMHbIM crnocobom. STOT MeTo, agpecaunm MOXET ObITb MONe3eH Ang onepauun ¢ Tabnuuamm, pasmeLleHHbIMY B NamMaTh
AaHHbIX. MexaHn3m KOCBEHHOWM agpecaummn Noka3aH Ha pucyHke 4-9 (3anucb AaHHbIX B perncTp, agpec Kotoporo ykasaH B FSR).

KocBeHHas agpecauus BO3MOXHa Npu vcnonb3oBaHuu opHoro us peructpoB INDF. Jliobas komanga, mncnonbayowas
pernctp INDF daktuyeckn obpaiyaetcsa k peructpy, ykasaHHomy B FSR. KocBeHHoe uTeHue peructpa INDF Oypet gaeatb
pesynbtat 00h. KocBeHHas 3anucb B pernctp INDF He Bbl3oBeT Hukakux gencteuid. Permctp FSR copgepxuT 12-paspsigHbii
agpec AYenkn B NaMATh AaHHbIX (CMOTpuUTe prucyHok 4-10).

Peructp INDFn — He cuanyeckuin peructp. O6pawieHme k pernctpy INDFn ¢pakTuuecky BbI30BET AENCTBUE C PEFUCTPOM,
agpec kotoporo ykadaH B FSRn (npuHuun kocBeHHOW agpecauun).

MocnepoBaTenbHOCTE OYUCTKM MaMATU AaHHbiX B GaHke 1 ¢ agpeca 100h no 1FFh MMHUManbHbIM YMCNOM KOMaHA
cMoTpuTe B npumepe 4-4.

lpumep 4-4. OuncTka NnamsaTK JaHHbLIX C UCMONIb30BaHNEM KOCBEHHOM agpecaunun

LFSR FSRO ,0x100 ;
NEXT CLRF POSTINCO ; OumcTuTe permcTp INDF
; U VMHKPEMEHTMPOBATHb
; yKasareJb

BTFSS FSROH, 1 ; Bce permcTpe OUMIEHE
; B DaHke 17
GOTO NEXT ; HeT, oumMcTuUTh Clenywoumii PermucTp
CONTINUE ; Ja, HOPpOIOJIXUTE NPOTPaMMy

B mukpokoHTponnepax PIC18FXX2 peanunsoBaHo Tpu 12-pa3psigHbiX perncrpa KOCBEHHOW aapecauuun, ons obpalleHus
KO Bcel obnactu namstu aaHHbix (4096 6anT):
1. FSRO coctout n3 FSROH:FSROL
2. FSR1 coctout 3 FSR1H:FSR1L
3. FSR2 coctout 3 FSR2H:FSR2L
HononHutensHo ecTb pernctpbl INDFO, INDF1 n INDF2, koTopble dusnyeckn He peanusoBaHbl. OOpalleHue K 3Tum
pernctpam hakTU4YeCKun BbI3OBET AENCTBME C PErMCTPOM, aApec KOToporo ykasaH B FSR. Ecnv koMaHda BbINOMHAET 3anuch B
pernctp INDFO, To paHHble GyayT 3anucaHbl B peructp, agpec kotoporo ykasaH B FSROH:FSROL. YteHue peructpa INDF1
BO3BpaTWUT 3HayeHue pernctpa, agpec kotoporo ykazaH B FSR1H:FSR1L. Peructpbl INDFn moryT ucnonb3oBaTbCs Kak
onepaHbl KOMaHg,.
Ecnu INDFO, INDF1, INDF2 uutatoTcss kocBeHHO 4depe3 FSR, 1o uTeHue OymeT paBatb pesynbtat ‘0. Onepauus
KocBeHHol 3anucu B peructpbl INDFO, INDF1, INDF2 6ynet askBuBaneHtHa komaHge NOP, u Ha 6utbl peructpa STATUS
BIINSHUS HE OKaXeT.

4121 Onepaumsa KOCBeHHOW agpecauumu

Kaxgomy peructpy FSR cootsetctByeT peructp INDF, nnioc elle 4YeTbipe OONOMHUTENbLHBLIX PErncTpa, Kotopble

onpegensiioT, kak nameHuTcst FSR npu BbINOMHEHWMW KOCBEHHOW afpecaLuu:
e [lpun kocBeHHOW agpecauun pernctp FSRn He nameHsietca (obpawerne k INDFn)

AsTtogekpemeHT FSRn nocne kocBeHHoM agpecaumm (obpalieHmne k POSTDECN)
AsTonHkpemeHT FSRn nocne koceeHHow agpecaunmn (obpaweHne k POSTINCn)
ABTOMHKpeMeHT FSRn nepen kocBeHHON agpecaumen (obpaiieHne k PREINCn)
3HaueHune B peructpe WREG ucnonbsyetca kak cmeweHne k FSRn. Nocne kocBeHHOW agpecaumy 3HayYeHue
WREG 1 FSR He namensetca (obpawerve k PLUSWn)

CoctosHne FSR He oTobpaxaetcs B pernctpe STATUS npu ucnonb3oBaHWM aBTOMHKPEMEHTA MINU OEKpPeMeHTa npu
KOCBEHHOW agpecauun. Hanpumep, ecnu 3HadeHne B FSR cTtaHoBUTLCA paBHbIM ‘0°, TO OMT Z He ByaeT ycTaHoBNeEH B ‘1°.

MHkpemeHT u gekpemeHT FSR 3aTparvBaeT Bce 12 paspsigoB agpeca. Hanpumep, nepenonHeHne FSRnL BbizoBeT
aBToMaTtmyeckoe yeenuyeHve FSRnH. 3T ocobeHHOCTM No3BonsoT ucnonb3oBaTe FSRN Kak ykasaTenbs NporpaMMHOro cTteka, B
JonoriHeHve K onepauusiMm ¢ Tabnuuamm B NamsATi AaHHbIX.

ObpaweHne k PLUSWnN nosBonsieT peanusoBaTb MHOEKCMPOBaHHYIO KOCBEHHyw agpecaumio. K pernctpy FSR
pobasnsetcs sHaveHue pernctpa WREG, 4tobbl chopmmpoBaTth agpec s4enku. 3HadeHue permctpa npu 3ToM He N3MeHsieTcs.

Ecnn peructp FSR copgepxuT 3HayeHue, koTopoe ykasbiBaeT Ha oauH u3 permctpoB INDFn, kocBeHHoe yTeHve Oyaet
naeaTb pesynbtaT ‘0’, a 3anuck akBuBaneHTHa komaHae NOP (6utbl pernctpa STATUS He nsameHsitoTcs).

Ecnu agpecaTtom npu KOCBEHHOW agpecauun aenaTca permctpbl FSRnH nnn FSRNL, To onepauus 3anucn nveet 6onee
BbICOKUI MPUOPUTET, YEM aBTOMHKPEMEHT 1 aBTOAEKPEMEHT.
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PucyHok 4-9. MexaHn3M KOCBEHHOW agpecauumn

o3y Oh
BbinonHexve
KOMaHbl
Opcode | Appec |
A A FFFh
12

f E Agnpec B channe = obpalleHue K peructpy
KOCBEHHOW agpecauuu

12

Bbibopka
KOMaHAbl

Opcode |  @amn | | FSR

PucyHok 4-10. KocBeHHas agpecauus

KocBeHHas agpecauus
1 Pernctp FSR 0

Bbi6op nosuummn

0000h

MamsaTtb
aanHbix(V

OFFFh

lMpumeyaHue 1. [leTanbHylo KapTy NaMsiTU AaHHbIX CMOTpUTE B Tabnuue 4-1.
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4.13 Peaucmp STATUS

Pernctp STATUS cogepxut cdonarn coctosiHusa AIY. Pernctp STATUS moxeT GbiTb agpecoBaH ntoboi KoMaHoon, Kak u
no6on gpyron perncTp namaTu gaHHbIx. Ecnun obpaienne k peructpy STATUS BeinonHseTcst KomaHgomW, KOTopas BO34eNCTByeT
Ha dnarm Z, DC, C, OV unu N, To nameHeHne aTnx 6GutoB KOMaHZoN 3abNoknpoBaHo. AT GUTLI M3MEHSIIOTCS COrMacHoO NOruke
agpa  MUKpokoHTponnepa. [loatomy, pesynbTaT BbINOMAHEHMA KomaHwabl € pernctpom STATUS moxeT otnudaTbcs OT
OXMOAemoro.

Hanpumep, komaHga CLRF STATUS Tonbko yctaHoBuT B ‘1’ 6UT Z (cocTtosiHne peructpa STATUS nocrne BbINOMHEHMUS
komaHabl 000u uluu, rge u — He N3MeHsIEMbI BUT).

Mpu nameHeHun 6utos peructpa STATUS pekomeHayeTcst Mcnonb3oBaTb KOMaHAbl, He Brvsowme Ha dpnarm AJTY (BCF,
BSF, SWAPF, MOVWF n MOVFF). MonHbIn cnncok KoMaHa, He Bnusowmx Ha cdnarn ANTY (Z, C, DC, OV u N), cMoTpuTe B
Tabnuue 20-2.

llpumeyaHue. ®dnarm C n DC NCMNOJIb3YHTCA KakK OMTbl 3aeMa N OEeCATUYHOrO 3aeMa COOTBETCTBEHHO, HanpumMmep, npu
BbIMOJIHEHUN KOMaH BblYUTAHUA.

Peaucmp 4-2. Peructp STATUS

U-0 U-0 U-0 R/W - x R/W - x R/W - x R/W - x R/W - x
| - | - | - | N | ov | Z | bc [ ¢ |
but 7 but 0

But 7-5 He ucnonb3yetcs: Yntaetca kak ‘0’

but 4 N: ®nar oTpuuartenbHoro pesynbTtata
OTOT 6UT nMcnonb3yeTcsa And apudMeTUKM AononHeHus Ao 2. dnar ykasbiBaeT Ha OTpuLaTenbHbIA pesynbTaTt
(AITY MSB=1)
1 = oTpuuaTenbHbIN pesynbTart
0 = NoNOXUTEnNbHbLIA pesynbTaT

but 3 OV: ®nar nepenonHeHus
OT0T BUT ncnonb3yeTcs Ans apudmMeTUkn 4oNonHeHust Ao 2. dnar ykasbiBaeT Ha nepenosiHeHve 7-paspsigHoro
3HaYeHUs, YTO NPMBENO K U3MEHEHWIO cTapLuero 6uta 6anTa
1 = NponsoLLno nepenonHeHne B apudpmeTn4eckon onepaumm
0 = nepenonHeHns He 6bIno

but 2 Z: Onar HyneBoro pesynbTata
1 = HyneBoW pe3ynbTaT apudMeTUYeCcKon Unu Norm4yeckon onepawumu
0 = pe3ynbTaT apumMeTMIECKON UNn NorMyeckon onepauum He HyneBon

But 1 DC: ®nar gecsatnyHoro nepeHoca/zaema
1 = 6bIn NepeHoc 13 mnagLwero nonybavTa
0 = He 6bIN0 NepeHoca 13 mnagiero nonybanta

lpumeyaHue. ®nar 3aema WMEET WHBEPCHOE 3HayeHue. BbluuTaHne BbIMoONHseTcs nytem npubaBneHus
OOMNOMHUTENBHOTO Koda BToporo onepaHaa. MNpu BbinonHeHun komang casura (RRF, RLF) 6ut DC 3arpyxaetcs 3-m unu 4-m
OGMTOM cOoBUraeMoro pernucTpa.

but 0 C: dnar nepeHoca/3zaema
1 = ObIn NepeHoc n3 crapLuero 6uta
0 = He ObINO NepeHoca 13 cTapluero oura

lMpumeyaHue. ®nar 3aema WMeEeT WHBEPCHOE 3HadeHue. BbluMTaHue BbIMONHAETCS nyTem  npubaBneHus
OOMNOMHUTENBHOTO koga BToporo onepaHaa. Mpu BeinonHeHun komang casura (RRF, RLF) 6ut C 3arpyxaeTcsd cTapluMm Wnu
Mraawnm 6UToM caBMraemoro perncrpa.

O6o03HaueHns
R = yTeHune buta W = 3anucb 6uta U = He ucnoneayeTcs, untaetcs kak ‘0’
- n = 3HavyeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6uT cOpoLueH X = HEU3BECTHOE COCT.
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4.14

Peazucmp RCON

B pernctpe RCON copepxatca 6UTbl, C NOMOLLIO KOTOPbIX MOXHO ONMpeaenvTb MpUYMHY cbpoca MWKPOKOHTponnepa
(-TO, -PD, -POR, -BOR u -RI). Peructp goctyneH aons 3anucu n YteHus.

lpumeyaHusi:
1. Ecnu 6ut BODEN B croBe koHdurypaumm yctaHoBneH B “1°, To 6ut -BOR 6yaeT yctaHaBnmBaTtbes B ‘1’ npu copoce no
BKINIOYEHMIO MuTaHus. [locne cbpoca MO CHWXKEHWIO HanpskeHus nutanus 6ut -BOR=0, oH gorkeH 6biTb YCTaHOBMEH
nporpaMmMon none3oBaTens Ana obHapyxeHus nocnegyoLumx cépocos BOR.
2. PekomeHayeTcsa yctaHaenuBaTtb B ‘1’ 6uT -POR nocne obHapyxeHust cbpoca No BKMOYEHUIO NUTaHUSI, YTOObI Bbina
BO3MOXHOCTb 06Hapyxu1Tb nocrnegyowme copocel POR.

Pezucmp 4-3. Pernctp RCON

but 7

but 6-5

but 4

but 3

but 2

but 1

But 0

R/W -0 Uu-o Uu-o R/W - 1 R/W - 1 R/W -1 R/W - 1
IPEN | - | - | -RI [ -TO ] -POR | -BOR ]
but 7 Bbut 0

IPEN: PaspelueHne npvopuTeTHOW CUCTEMbI NPEPbIBaHNN
1 = nprvopuTeTHas cuctema npepbiBaHWA paspeLueHa

0 = npvopuTeTHasa cucTema npepbiBaHuUi BelknodeHa (ans coeMmectumocTtu ¢ PIC16CXXX)

He ncnonb3ayercs: Yutaetcs kak ‘0’

-RI: ®nar BbinonHeHnst komaHabel RESET
1 = komanga RESET He BbinonHsanach

0 = cOpoC MUKPOKOHTPOSIEPA NPOM3OLLIEN MO BbINOMHEHUO komaHabl RESET

(6wt pomkeH ObITb ycTaHoBNeH B ‘1’ nocne cbpoca BOR)

-TO: ®nar nepenonHeHus ctopoxesoro Tamepa WDT
1 = nocne c6poca POR, BbinonHeHuns komaHgbl CLRWDT unu SLEEP
0 = npou3sowno nepenonHeHne WDT

-PD: ®nar getekTopa BbIKMIOYEHUS MMTaHUS
1 = nocne c6poca POR wvnu BbinonHeHus komanasl CLRWDT
0 = nocne BbINonHeHns komaHabl SLEEP

-POR: ®nar cbpoca no BkntoveHuto nutaHma POR

1 = c6poca No BKIHOYEHWIO NMUTaAHUSI HE NPOUCXOAUINO

0 = npomn3sowen c6poc Mo BKMYEHNIO NUTaHWSA

(6wt pomkeH BbITh ycTaHoBNeH B ‘1’ nocne cbpoca POR)

-BOR: ®nar cbpoca no CHMKEHNIO HanpsXKeHNs NMTaHus

1 = cbpoca Mo CHUXKEHUIO HANPSHKEHWUS NMUTaHWS He NPOUCXOAUNO
0 = npowu3oLuen cOpPOC NO CHKEHMIO HANPSXKEHUSI MUTaHNS

(6wt pomkeH ObITb ycTaHoBNeH B ‘1’ nocne c6poca BOR)

O6o03HaueHns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- n = 3HavyeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6uT cOpoLueH X = HEU3BECTHOE COCT.
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5. Flash namaTtb nporpamm

Flash namate nporpamm gocTynHa Ans 3anvCcu, YTEHUS U CTUPaHUSt BO BPEMsi HOpManbHON paboTbl MUKPOKOHTponepa
BO BCEM Aumana3oHe A0MNyCTMMOrO HanpshkeHWs nuTanuns Vpp.

3a ogHy onepauuio M3 NamsaTu NporpaMM MOXHO MpouuTaTth oavH 6anT AaHHbiX. Onepauusi 3anucy BbIMOMHSAETCS Mo
6no4yHo, 8 6anT B ogHoM 6roke. CTupaHue namsaTy NporpaMM BbiNonHsaeTcs 6nokamu no 64 Ganta. Onepaums cTupaHus Bcen
namaT OgHON KOMaHAOWM He MOXeET ObiTb chopMMpoBaHa NPorpamMmmon Nnonb3oBaTens.

Mpu BBINOMHEHWM 3aMNWUCK N CTUPaHWUS NaMSTU NPOrpaMm BbIMOMHEHME TEKyLLEeW NporpaMMbl NPUOCTaHABMBAETCS, MOKa
He 3aKOHYUTCA UMKN 3anucu/cTvpaHusl. K namsiTu nporpamm Henb3s obpalwiaTbCsi BO BpeMsi 3anvcu/CTUpaHusi, No3aTomy
BbIMOMHEHWE NporpaMMbl NpuocTaHaenueaeTcs. Onepaums 3anucu/cTpaHns BbINOSHAETCS OT OTAENbHOro Tanmepa.

3HayeHus, coxpaHaeMble B MamsATU NporpaMm, He 0bs3aTenbHO AOMKHbI UMETb CUIY KOMaHAbl (MOXET ObiTb cOXxpaHeHa
Tabnuua AaHHbIX). Ecnu npy BbINONHEHUWM NporpamMmbl BCTPEYaeTCs HEKOPPEKTHbIM Ko KOoMaHdpl, TO 3Ta KoMaHaa Oyaget
BbInonHeHa kak NOP.

5.1 TabnuyHoe ymeHue u mabnuyHasi 3anuchkb

[ns nepefayn gaHHbIX MexXay NaMsaTbio AaHHbIX M NaMATbI0 NPorpaMM NpeaycMOTPeHO [ABE onepaumu:
e  TabnuyHoe yteHue (TBLRD)
e TabnuyHas 3anuck (TBLWT)

MamATe nporpamm nmeeT 16-paspsgHylo LWKMHY, B TO BpeMs Kak naMaTb OaHHbIX MMeeT 8-paspsagHyto wuHy. MNepepava
OaHHbIX MEXAy NamMATbIO NporpaMM Y NaMAaTbio JaHHbIX BbINOMHAETCS Yyepes 8-pa3paaHbii pernctp TABLAT.

Mpu TabnnyHoM YTEHUU AaHHbIe BbIOMPAKOTCA M3 NaMATVM NporpamMm M NOMELLarTCsa B NaMsaTb AaHHbIX. Ha pucyHke 5-1
nokasaHa onepauus TabnMyHoro YTeHMs U3 NamsATK Nporpamm.

Mpu TabnuyHol 3anmcu MHopMaLus U3 NamMsiTM OaHHbIX NepenucbiBaloTcs B obnactb namsATn nporpamm. MNoapobHoe
onncaHwe onepauuu 3anucu cmoTpuTte B pasgene 5.5. Onepauusi 3anmMcu MHpopmaLmm U3 NamaT AaHHbIX B NaMsiTb NporpamMm
nokasaHa Ha puUcyHke 5-2.

TabnuyHoe uyTeHue u 3anucb onepupyeT ¢ Gantamu. Bnoku Tabnuu 4yawe Bcero coaepxaT AaHHble, HeXenu Koabl
KOMaHz, No3ToMy BblpaBHMBaHWe cnoB He Tpebyetca. Brnok Tabnuubl MOXeET HauMHaTbCA M 3akaH4yMBaTbCA B NobOM mMecTe
afpecHOro npocTpaHcTBa namATM nporpamm. Ecny BeinonHAeTcd 3anucb KOAOB MporpaMmbl, TO Heobxoaumo genatb
BblPaBHVBaHME MO rpaHuLIEe CrioB KOMaHA.

PucyHok 5-1. Onepauusi TabnmMyHoro YteHus

KomaHga: TBLRD*

Ykasarenb Taénuus MamaTb nporpamm

3awenka Tabnuupl (8 61T)

TBLPTRU TBLPTRH TBLPTRL

TABLAT
\—Y—J

—~—

MamsaTb nporpamm
(TBLPTR)

lMpumeyaHue 1. Yka3atenb agpecyeT s4elky B namsaTy Nporpamm.
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PucyHok 5-2. Onepauusi Tabnm4How 3anucu

Komanga: TBLWT*

MamsaTtb nporpamm
MpomexxyTouHble perncTpbl

YkazaTenb Tabnuubl U Ykazatenb Tabnuubl (8 6uT)

TBLPTRU TBLPTRH TBLPTRL TABLAT

MamsaTb nporpamm
(TBLPTR)

lMpumeyaHue 1. Yxasatenb Tabnuupbl hakTMYeckn agpecyeTt O4Hy M3 BOCbMUW Si4eeK B MamsATh NporpamMm, TOYHbIV agpec
KoTopown onpeaensietca outamm TBLPTRL<2:0>. MogpobHoe onvcaHue npoueaypbl 3anMcy gaHHbiX Bo flash namaTte nporpamm
cMoTpuTe B pasgene 5.5.

5.2 Ynpaensrowue peaucmpsbi

CoBmecTHO ¢ komaHgamu TBLRD 1 TBLWT ncnonb3yeTcs HECKOMbKO PErMcTpoB yrpaBreHus:
EECON?1
e EECON2
e TABLAT
e TBLPTR

5.21 Pernctpol EECON1 n EECON2

EECON1 — peructp ynpaBneHus ons goctyna K namaTu.

EECON2 — He dmanueckun pernctp. UteHne EECON2 bynet aasatb pesynstat 00h. Pernctp EECON2 ncnonb3yetcs
TONbKO C onepaunsaMm 3anucy 1 CTupaHus (BbiNonHeHne oba3aTensHom nocnefoBaTenbHOCTH).

Bbibop, k kakoMmy Tuny namsaTy BbinonHseTca obpaweHne (k EEPROM namaty gaHHbix unu Flash namaTtu nporpamm),
ocyuiectensetca 6utom EEPGD. Ecnvn EEPGD =1, To npoucxoguT obpalleHre K naMaT MporpamMm.

Ynpasnstowuii 6ut CFGS onpenensiet - 6yaeT npomcxoantb obpallieHne Kk peructpaMm KoHurypaumm/kanmbpoBku Unu K
namaTtu nporpamm/EEPROM namstu ganHbix. Ecnn CFGS =1, To Bce nocneayolime onepaumm 0yayT OTHOCUTBLCS K perctpam
KOHdMrypaumnm/kannbpoBkn He3aBUCUMO OT cocTossHus 6uta EEPGD (cmotpute pasgen 19). Korga 6ut CFGS=0, Tun namaTtu, K
KOTOPOW BbINoOnHsieTcs obpallerne, onpegensietcs 6utom EEPGD.

Ecnun 6ut FREE ycTtaHoBneH B ‘1’, TO BbINOMHAETCA onepaunsa CTUpaHus namsTi nporpaMm npyu MHMLManM3aummn 3anmcu
(6ut WR). Mpu copowweHHom B ‘0’ 6ute FREE paspelueHa Tonbko 3anuchb.

3anucb B namsiTb [OMycKaeTcs TONbko Npwu ycTaHoBreHHom B ‘1" 6ute WREN. TMpu cbpoce POR 6ut WREN=0.
Bbutr WRERR ycrtaHaBnuBaeTtca B ‘1’, Koraa onepauusi 3anucu npepBaHa cbpocom MukpokoHTpornnepa -MCLR wnu
nepenonHeHnem WDT B HopmanbHOM pexume paboTbl. B aTom cnyyae nonb3oBaTtenb MOXET NPOBEPUTb COCTOsIHME OuTa
WRERR u noBTOpUTH 3anucb (HE06X0aAMMO NOBTOPHO 3arpy3uTb AaHHble B peructpsl EEDATA 1 EEADR).

C nomoubto 6utoB RD n WR uHMUMMpyeTcsi COOTBETCTBEHHO OMnepauus YTeHUst U 3anucu. OTu 6uTbl He MoryT ObiTb
cOpoLLeHbl MPOrpaMMHO, OHU cOpacbiBalOTCA annapaTHO MO 3aBEPLUEHMIO onepaumn YTeHus unu 3anucu. 3anpeT cbpoca buta
WR nporpammHbiM criocobom npegoTBpallaeT criyvyavHoe (npexaeBpeMeHHoe) 3aBeplueHne onepauuu 3anucu. but RD He
MoXeT BbITb ycTaHoBrneH B ‘1’ npu obpalueHnn k namatu nporpamm (EEPGD=1).

lMpumeyaHue. ®nar npepbiBanusa EEIF B pernctpe PIR2 yctaHaBnvBaeTcs B ‘1’ no 3aBeplLueHnM onepaumm 3anucu. 31ot
O6uT gormkeH bbiTb copolueH B ‘0’ nporpamMmHo.
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Pezucmp 5-1. Peructp EECON1

but 7

but 6

but 5

but 4

but 3

R/W - x R/W - x u-o R/W -0 R/W - x R/W -0 R/S-0 R/S-0
| EEPGD | CFGS | - | FREE | WRERR | WREN |  WR | RD |
but 7 Bbut 0

EEPGD: O6palueHue k Flash namat nporpamm nnu EEPROM namsaTy gaHHbIX
1 = obpaLueHure k Flash namatv nporpamm
0 = o6paweHne kK EEPROM namsaTu gaHHbIX

CFGS: Ob6pauyeHue k Flash namsatu nporpamm/EEPROM namsaTi gaHHbIX UK K pernctpam KoHgurypaumm
1 = obpalLLleHue Kk permnctpam KoHdpurypauum
0 = obpaweHrune k Flash namatu nporpamm/EEPROM namsaTy gaHHbIX

He ncnonb3ayerca: Yutaercs kak ‘0’

FREE: PaspelleHue ctnpaHus Flash namsitu nporpamm

1 = cTepeTb 60K B NamsATK nporpamm HavmHas ¢ agpeca TBLPTR npu cnegytowen komaHae WR
(cbpacbiBaeTcsa annapaTHO Npu 3aBepLUEeHUM onepaLumn CTUpaHns)

0 = TONbKO 3anMcb AaHHbIX

WRERR: ®nar owumnbku 3anmcu B namMatb

1 = 3anncb npepBaHa (I'IpOI/ISOLIJEJ'I OOuH N3 C6pOCOB BO BpeMA BbIMOJTHEHNA 3an|/|c1/|)
0 = 3anuckb 3aBepLUeHa

MpumeyaHue. Tpu yctaHoBke 6uta WRERR 6utel EEPGD, CFGS He cbpacbkiBaloTcs, YTO MO3BOMseT onpeaenvTb
YCINoBME OLLMOKN.

but 2

but 1

but 0

WREN: PaspelueHune 3anvcu B namsTb
1 = 3anuck paspelueHa
0 = 3anuck 3anpelleHa

WR: Ynpasnstowmin 6ut 3anncu
1 = wuHuMumanusauma umkna crtupaHue/sannce B EEPROM namaAtb AaHHbIX. [ns namsatu nporpamm
MHULManM3auus Lmkna 3annucu unm ctmpaHms

(BuT cbpacbiBaeTca annapaTHO NO 3aBepLUeHun onepauun CTUpaHus/3anvMcu, NporpammMHO OH MOXeT ObiTb
TONbKO YCTaAHOBIIEH B ‘1’)

0 = umkn CTVIpaHVIe/3aI'IVICb 3aBepLueH

RD: Ynpaenstowun 6ut yteHus

1 = nHnynanmsauus ytTeHnss EEPROM namsty gaHHbIX

(YteHune BbinonHsieTcst 3a oauH LumMkn. but RD cbpacbiBaeTcs annapaTtHo, MPorpamMmMHO OH MOXET ObITb TONbKO
yctaHoBneH B '1’. RD He yctaHasnusaetcs B ‘1°, ecnn EEPGD=1)

0 = ytreHne EEPROM namsitTu gaHHbIX HE MHULMANM3MpoBanoch

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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5.2.2 Peructp TABLAT

8-paspsagHbin pernctp TABLAT oTobpaxaeTca Ha mamMaTb AaHHbIX B 06MacTtv permctpoB crneuuanbHOro HasHauvyeHus.
3TOT perncTp ncnonb3dyeTtca Anga nepegayn 6avrta (8 6UT) gaHHBLIX Mexay NaMATbI0 NPOrpaMM U MamMSATBIO OaHHbIX.

5.2.3 Ykasatenb Tabnuubl, peructp TBLPTR

C nomolblo ykasatens tabnuupl agpecyetcs 6ant B obnactn namsitu nporpamm. TBLPTR coctout u3 Tpex pernctpos
crneumansHoro HasHadeHus: BepxHui 6ant TBLPTRU; ctapwwun 6ant TBLPTRH; mnagwwn 6ant TBLPTRL. 3tn permctpbl
o6beauHeHbl Ans opMMpoBaHns 22-pa3psaHoro ykasaTens B namsatu nporpamm. Mnagwwue 6utsl (21 6uT) ncnonb3yotea Ans
agpecauumn namatM nporpamMm (obnacte go 2MGanTt). 22-n 6ut nossonsieT obpawaTtecs Kk ID  mukpokoHTponnepa; ID
none3oBaTens n 6Gutam KOHpUrypaumu.

Ykaszatens Tabnuubl TBLPTR wncnone3yetca komangamu TBLRD u TBLWT. KomaHngpl TabnuyHoro uteHusi/3anucu
CrnocobHbl M3MEHATb 3HaveHwe Yykasatens TBLPTR opgHum un3 4eTbipex cnocoboB (cmoTpute Tabnuuy 5-1), OoHM He
pacnpocTpaHsaoT CBOe AeCTBME Ha 22-i BUT ykasaTens.

5.2.4 MpaHuUbI yka3aTens Tabnuubl

TBLPTR ncnonb3yetcsa B onepaumsx YTeHud, 3anucu n ctupandms Flash namsatu nporpamm.

Mpu BeINONHEHUN koMaHabl TBLRD B agpecauun Gaiita B NaMaTy NporpamMm y4acTByoT Bce 22 6uta ykasatensi. bant c
yKasaHHbIM agpecoM nomellaetcs B pernctp TABLAT.

Mpu BbINONHeHUM komanabl TBLWT Tpu mnagwwux 6uta ykasatensi (TBLPTR<2:0>) onpenensioT, Kakon M3 BOCbMM
GaiiToB Ornoka namsiTM nporpamm 3anuceiBaetcsi. Koraa vHuumManusupyeTcsl 3anucb B NamsiTb NporpaMm (4nvHHas 3anucb) 19
ctapwunx 6utoB (TBLPTR<21:3>) onpepensioT, B kakoh 6MnoK namMAaTM AaHHbLIX BbIMNOMHAETCS 3anucb. [JOnOmHUTENbHYH
MHdOpMaumio No 3anucy aaHHbix Bo Flash namate nporpamm cmoTpuTe B pasgene 5.5.

Mpy BBLINOMHEHUM CTUMPaHWS NaMsTU NporpaMMm ucnonb3ytTca 16 cTapwux 6utoB ykasatens (TBLPTR<21:6>) 64
GanTHoro 6noka, a mnagwue 6utel (TBLPTR<5:0>) nrHopupytoTcsi.

Ha pucyHke 5-3 oTobpaxeHbl rpaHuubl ykasatensa TBLPTR npu BeinonHeHun onepauumi ¢ Flash namsaTtsio nporpamm.

Tabnuya 5-1. iameHeHne ykasatens Tabnuupl komangamv TBLRD n TBLWT

Mpumep Onepauums ¢ ykasaTtenem Tabnuubl
TBLRD*
TBLWT * TBLPTR He nameHsetcs
TBLRD*+
TBLWT*+ TBLPTR nHKpeMeHTupyeTcs nocre YTeHusi/3anmcu
TBLRD* -
TBLWT* - TBLPTR gekpeMeHTUpyeTcsi mocne YTeHusi/3anucu
TBLRD+*
TBLWT+* TBLPTR mHKpeMeHTMpyeTcs nepes YTeHMeM/3anmcbio

PucyHok 5-3. [paHuubl yKasaTens Tabnuy Npu pasnmyHbiX onepaumsix ¢ naMsaTbio Nporpamm

21 TBLPTRU 16 15 TBLPTRH 8 7 TBLPTRL 0

7

CtupaHnue - TBLPTR<21:6>

3anucb - TBLPTR<21:3>

YreHue - TBLPTR<21:0>

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 55



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

5.3 YmeHue Flash namsmu npoz2pamMm
Komanga TBLRD wucnonb3yetcs ans nepegaym Ganita u3 namsiTM nporpaMM B MamsTb AaHHbIX. 3a OfHY onepauuio

nepeaaeTcs oguH GanT gaHHbIX.

B peructpe TBLPTR copepxutca agpec syeniku B namstu nporpamm. o komaHge TBLRD 3HaueHve suenku namsitu
nporpamm nepegaetca B pernctp TABLAT. 3HaveHve ykaszatens TBLPTR mMoxeT 6biTb aBTOMaTtnyeckn M3MeHeHo Ansi YTeHus

cnegytwoulero 6avita Tabnuubl.

BHYTpeHHAs namaATb NporpaMM MMeEeT OpraHn3aumio XpaHeHus AaHHbIX B Buge croB. Mnagwwuii 6ut agpeca ykasbiBaer,
KaKyl 4YacTb crioBa nepenucbiBatbh B permctp TABLAT (Mnagwyto unu ctapwyo). Ha pucyHke 5-4 nsobpaxeHa cBA3b Namsatv

nporpamm u permctpa TABLAT.

PucyHok 5-4. YteHuve Flash namaTtn nporpamm

Peructp komaHab!
(IR)

(YeTHbI agpec)

MamMATb Nporpamm

(HeyveTHbIM agpec)

FETCH

TBLPTR = xxxxx1

TBLPTR = xxxxx0

TBLRD

TABLAT
Pernctp uteHus

lMpumep 5-1. Ytenne cnoea mn3 Flash namaTtn nporpamm

MOVLW
MOVWE
MOVLW
MOVWF
MOVLW
MOVWF
READ WORD
TBLRD*+
MOVEW
MOVWF
TBLRD*+
MOVEW
MOVWE

CODE_ADDR_UPPER
TBLPTRU
CODE_ADDR_HIGH
TBLPTRH
CODE_ADDR_LOW
TBLPTRL

TABLAT
WORD EVEN

TABLAT
WORD_0ODD

’

’

’

3arpys3ka B TBLPTR
ampeca cJoBa

UreHue TABLAT
VI MHKPEMEHT ykKas3aTejda

Urenmue TABLAT
¥ MHKPEMEHT ykas3aTeida
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5.4 CmupaHue Flash namssimu npozpamm

MuHuManbHbIN 6nok cTupaemon Flash namatn nporpamm — 32 cnoBa unu 64 6Garita. TONbKO C MOMOLLBI BHELUHErO
nporpammaTtopa unu vepe3 nHTepdgenc ICSP moxHo ctupatb 6noku Gonbwero o6bema. CTupaHue cnosa Bo Flash namsTtn
nporpaMm He noaaepXMBaeTcs.

Mpwn BbINOMHEHUN ONepaLun CTUpaHWS KOMaHO4aMuW MWKPOKOHTponnepa crtupaetca 6nok Flash namaTtn nporpamm B 64
bawvita. 16 ctapwwmx 6utoB ykaszatens TBLPTR<21:6> ncnonb3yloTca ona agpecauumn 6noka, a mnagwmve 6utel TBLPTR<5:0>
UFHOPUPYIOTCS.

B pernctpe EECON1: out EEPGD pomxeH ObiTb ycTaHoBneH B ‘1’ ansa Bbidopa Flash namatn nporpamm; 6ut WREN
JomkeH ObITb ycTaHoBMeEH B ‘1’ Ans paspelueHuns onepauum 3anucu; 6ut FREE gomkeH GbiTb ycTaHOBNEH B ‘1’ ans pa3pelueHus
cTupaHus 6noka Flash namsatu nporpamm.

Ona sawuTbl OT cryvalHOro CTUpaHusi HeobXxoAMMO BbIMOMHUTL OOsA3aTeNbHY NocnefoBaTeNbHOCTb AENCTBUN C
pernctpom EECON2.

WMHuumanusauns anvHHON 3anvcn Heobxoguma ans ctupaHusa 6noka Flash namatv nporpamm. BeinonHeHve nporpammbl
BO BPEMS LMKMa CTUPaHWs NpUOCTaHOBMEHO. 3aBeplueHne uukna ctupaHus bnoka Flash mamatn nporpamm onpepensetcs
BHYTPEHHVUM TaiMepom.

5.41 MocnepoBaTenbHOCTL AeMCTBMIU AnA ctupaHua Flash namatn nporpamm

PekomeHaoBaHHasi nocnenoBaTenbHOCTL AEUCTBUI Anst cTUpaHus 6rnoka Flash namaty nporpamm:
1. 3arpysauTtb B ykasaTtenb agpec ctupaemoro 6rnoka
2. YcraHoButb 6ut EEPGD gns seibopa Flash namsatu nporpamm; yctaHoBuTb 6ut WREN ansa paspelueHus
3anucu; yctaHoButb 6ut FREE gnsa paspelueHnst ctupaHms
BbikntounTtb npepbiBaHns
BanucaTb 55h B pernctp EECON2
BanucaTtb AAh B peructp EECON2
YcraHoBuTb 61T WR Ans nHnumanusaumm uukna ctupaHmst
CPU ocTtaHOBUT BbINOMHEHWE NporpamMMbl 40 3aBepLUeHMs LKna CTUpaHus (OpPUEHTUPOBOYHO 2MC)
BbinonHuts komanay NOP
PaspelmnTb npepbiBaHns

©XNOG kW

IMpumep 5-2. CTnpaHue 6noka Flash namsaty nporpamm

MOVLW CODE_ADDR UPPER ; sarpysmuTh B TBLPTR
MOVWF TBLPTRU ; azmpec cTupaeMoro OJjoka
MOVLW CODE_ADDR HIGH

MOVWF TBLPTRH

MOVLW  CODE_ADDR LOW

MOVWF TBLPTRL

ERASE ROW
BSF EECON1, EEPGD ; BuHOpaTh Flash mamaTbs oporpamdm
BSF EECON1, WREN ; paspeumTbh 3anMcChb B NaMAThb
BSF EECON1, FREE ; paspeummrTh ONepaluio CTUPpaHUA
BCF INTCON, GIE ; 3alpeTuThb [NPEepEBaHUA
MOVLW 55h ; ObssaTenbHasi MOCJEeNOBAaTEJIBLHOCTE
MOVWFE EECON2 ; 3ammcb 55H
MOVLW AAh
MOVWFE EECON2 ; 3anmcb AAH
BSF EECON2, WR ; crapt cTtupaHusa (CPU OCTaHOBJIEH)
NOP
BSF INTCON, GIE ; re-enable interrupts

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 57



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

5.5 3anucbk eo Flash namsimb npoz2pamMm

MuHUManbHbI NporpaMMmupyemelin 6nok — 4 cnoea wunu 8 6ainT. MNporpamMmmmnpoBaHWe OTAENbHOrO crnosa unu 6anTa He
noaaepxvBaeTcs.

B tabnuyHon 3anmcu ncnonb3yetcs 8 NPOMEXYTOYHbIX PETUCTPOB, B KOTOPLIX XPaHUTLCS NOArOTOBMIEHHbIE AaHHbLIE OIS
3anucu Bo Flash MamsaTte nporpamm.

Pernctp TABLAT MOXeT coxpaHuUTb TONMbKO oauH 6anT, nostomy komaHaa TBLWT gomkHa GbiTb BbinonHeHa 8 pa3 ans
Kakgoro 3anucbiBaemoro GanTta B oTgenbHocTM. Bce komanabl TBLWT OyayT BbINOMHEHbl ObICTPO, MOCKOMbKY AaHHble
nepegalwTcad B MPOMEXyTouHble pernctpbl. lNocne 3anucu 8-ro 6awmta peructp EECON1 pgomxeH ObiTb HacTpoeH Aansd
BbIMOMHEHNS AMWHHON 3anucm.

OnvHHas 3anuck HeobxoouMma anst nporpammupoBaHust G6noka Bo Flash namste nporpamm. Bo Bpems 3anucu
BbINOMHEHWE KOMaHZ NPUOCTAHOBIEHO, MOKa He 3aBepLUMTCS UMK 3anucu. 3aBeplueHune umkna 3anuck 6roka Flash namsTtn
nporpamMMm onpeaensieTcsl BHyTPEHHUM TaiMepOoM.

WHTerpupoBaHHbIv Taimep 3anucn B EEPROM namaTtb gaHHbIX ynpaenseT uuknom 3anucy Bo Flash namarte nporpamm.
HanpskeHus, HeobOxoauMMmble ANS UMKIOB CTUPAHMA/3anucu, reHepUpyrTCs BHYTPEHHUM MWCTOYHMKOM, 4YTOObI HOpMarbHO
BbIMOMHATL OMNepaLmn BO BCEM AnanasoHe AONYCTUMbIX HAaNPsKeHUN NuTaHns Vpp.

PucyHok 5-5. TabnuyHas 3anuck Bo Flash namaty nporpamm

TABLAT
Peructp 3anucu

o 00
8 8 8 8
TBLPTR = xxxxx0 TBLPTR = xxxxx1 TBLPTR = xxxxx2 TBLPTR = xxxxx7
[ Mpomex. pernctp]| { Mpomex. peructp| { Mpomex. pernctp| N { Mpomex. peructp|

MNamaTb nporpamm

5.5.1 MocnepoBatenbHOCTL 3anucu Bo Flash namaTb nporpamm

PekomeHaoBaHHasi nocrnenoBaTenbHOCTL AEUCTBUI ANs 3anuck 6rnoka Flash namsaTu nporpamm:
1. TMpouutaTh 64 GanTa 6noka B namsATb AaHHbIX
O6HOBWTL HeOOXOAMMbIE PETUCTPbI C UHOPMaLIMEN U3 NaMATH NPOrpamMm
3arpy3uTb B ykasatenb agpec ctupaemoro 6noka Flash namaty nporpamm
BbinonHuTh Npoueaypy cTupaHus
3arpy3uTb B ykasaTernb agpec nepsoro 6anta
3anucatb nepeble 8 6aT C aBTOMHKPEMEHTOM yKa3aTens B MPOMEXYTOYHbIE PErUCTPbI
YcraHoBuTb 6ut EEPGD ansi Beibopa Flash namsitu nporpamm; yctaHoBuTe 6ut WREN ansa paspelueHus
3anucu
8. BbIknNouNTb NpepbiBaHUs
9. 3anucatb 55h B pernctp EECON2
10. 3anucatb AAh B pernctp EECON2
11. YcrtaHoBuTtb 6uT WR ansa nHunymanusaumm uukna sanmcu onoka
12. CPU ocTaHOBMT BbINOMNHEHNE NPOrpamMmbl 4O 3aBEPLUEHMS LKA 3anucy (OpUEHTUPOBOYHO 2MC)
13. BbinonHutb komaHgy NOP
14. PaspelunTb npepbiBaHUS
15. MoBTOopUTL Warn 6-14 cemb pas ansa 3anucu 64 Gant
16. BbINOMHWUTBL KOHTPONbLHOE YTEHNE

Noakrowdh

Mpouenypa 3anucu GyoeT 3aHUMaTb OPUEHTMPOBOYHO 18McC, T.K. HeobGxoomMMo 3anucatb 64 GanTta. MicxogHbli TekcT
nporpammel 3anmcun Bo Flash namaTte nporpamm nokasaH B npumepe 5-3.
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TMpumep 5-3. 3anucb 6noka Bo Flash namaTte nporpamm

MOVLW D’ 64 upcyio Ba’T B CcTMpaeMoMm OJIoKe
MOVWE COUNTER
MOVLW BUFFER ADDR HIGH ykaszaresne Oydepa
MOVWE FSROH
MOVLW BUFFER _ADDR LOW
MOVWE FSROL
MOVLW CODE_ADDR UPPER sarpy3ska B TBLPTR anmpeca
MOVWE TBLPTRU OJIOKa [NaMATU
MOVLW CODE_ADDR HIGH
MOVWE TBLPTRH
MOVLW CODE_ADDR_LOW
MOVWE TBLPTRL
READ BLOCK
TBLRD*+ uTeHue TABLAT
MOVEW TABLAT ¥ MHKPEMEHT yKas3aTesd
MOVWF POSTINCO COXpaHeHre OaHHBIX
DECEFSZ COUNTER 3aBepleHo”?
GOTO READ BLOCK IIOBTOP
MODIFY WORD
MOVLW DATA ADDR HIGH ykazaresye Oydepa
MOVWE FSROH
MOVLW DATA ADDR LOW
MOVWE FSROL
MOVLW NEW DATA LOW obHOBJIeHME cJioBa B Oydepe
MOVWE POSTINCO
MOVLW NEW DATA HIGH
MOVWE INDFO
ERASE BLOCK
MOVLW CODE_ADDR UPPER 3arpyska B TBLPTR aznpeca
MOVWF TBLPTRU OJioKa NaMaTu
MOVLW CODE_ADDR HIGH
MOVWF TBLPTRH
MOVLW CODE_ADDR_LOW
MOVWF TBLPTRL
BSF EECON1, EEPGD BEIOPaThk Flash namaTe nporpamm
BSF EECON1, WREN paspeunTs 3anMcb B IaMATHb
BSF EECON1, FREE paspemnTs ONepauuio CTUPaHUA
BCF INTCON, GIE 3aNpPeTUTh [NPEepPEBaHNA
MOVLW 55h
MOVWF EECON2 sanuch 55H
MOVLW AAh
MOVWF EECON2 3anmch AAH
BSF EECON1, WR crapT cTtupanmsa (CPU OCTaHOBJIEH)
NOP
BSFE INTCON, GIE pas3peunThb [NPEepPEBaHUA
TBLRD* - IIyCTO€ UTeHMe C IOeKpeMeHTOM
WRITE BUFFER BACK
MOVLW 8 KOJIMYEeCTBO 3almucey no 8 Oamur
MOVWF COUNTER HIT
MOVLW BUFFER ADDR HIGH ykasaTesb Oydepa
MOVWF FSROH
MOVLW BUFFER ADDR_LOW
MOVWF FSROL
PROGRAM LOOP
MOVLW 8 UMCJIO BalMCHBaEMbBIX OaMT B IPOMEXYTOUHHE
PEeTMCTPEH
MOVWF COUNTER
WRITE  WORD TO HREGS
MOVEW POSTINCO tanur us bybepa
MOVWE TABLAT IIOMECTUTH B 3alleJIKy TaOJIMIIE
TBLWT+* KOpOTKAad 3alMCh HOaHHHBX BO

BHYTPEHHME I[IPOMEXYTOUHHE PEeIUCTPH.
DECFSZ COUNTER ; Oydep M3 NPOMEXYyTOUHBIX PETMCTPOB I[OJIOH
GOTO WRITE WORD TO HREGS
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Tpumep 5-3. 3anuck 6roka Bo Flash namaATe nporpamm (MpogomkeHve)

PROGRAM MEMORY

BSF EECON1, EEPGD ; BuOpaTh Flash mamarTbs nporpamdm
BSF EECON1, WREN ; paspemnrTbh 3anMcChb B NaMATH

BCF INTCON, GIE ; 3alpeTuThb [NPEepPEBaHUA

MOVLW 55h

MOVWF EECON2 ; Bamnmcbk 55H

MOVLW AAh

MOVWF EECON2 ; samnmcb AAH

BSF EECON1, WR ; crapt nporpamummporanmsa (CPU OCTaHOBJIEH)
NOP

BSF INTCON, GIE ; paspeumrTh NPEepHEBaHUA

DECFSZ COUNTER HI ; LMKJI 3aBeplleH

GOTO PROGRAM LOOP

BCF EECON1, WREN ; 3anpeTuTbh 3anuchb B NaMATHb

5.5.2 MpoBepka 3anucu

XopowyM TOHOM MpPOrpamMMMPOBaHNS CYUTAETCS MPOBEPKA 3anucaHHbIX AaHHbiX. OCOBGEHHO MpOBEpKa 3anucaHHbIX
OaHHbIX OOJKHa BbINOJIHATLECA B MPUNOXEHUAX, B KOTOPbIX AO0MNyCKaeTcA ucdepnaHue rapaHTUPOBaHHOIO 4ucrna LUUKIoB
CTMpaHune/3annce.

5.5.3 BblHOCNMBOCTb siYeeKk namaTU nporpamMm

MpunoxeHuss, B KOTOpbIX Jdonyckaetcs npesbieHne 10% WCNONb3oBaHWA rapaHTUPOBAHHOINO 4MCna  LMKIIOB
cTupaHue/3anuck (napametpbl D120, D120A), uncno o6HOBREHUIA AN KaXKO0N SYerku A0MKHO ObiTb He Bonee 1/10 yka3aHHbIX
3Ha4YeHun. flononHuTenbHyo MHopmauuo cMoTpuTe B gokymeHTe AN790 (DS00790).

5.5.4 HeoxnaaHHoe 3aBepLueHMe onepauum 3anmcu

Mpy HeoXwgaHHOM  3aBeplUeHUWM  ofepauun  3anucu  (BbIKMIOYEHWE  NUTaHusi, CcOpPOC  MWMKPOKOHTponnepa),
nporpaMmupyemas obnacte pJorkHa ObiTb MpoBepeHa W nNpu  HeobxoAMMoCTU nepenporpammupoBaHa. but WRERR
ycTaHaenmeaetcsa B ‘1°, ecnn npousowen cbpoc -MCLR vnnu nepenonHeHne WDT B HOpManbHOM pexume Mpu BbINOSHEHUN
uukna sanvcu. B atom cnyyae nonb3oBaTtens MOXeT NpoBepuTb cocTosiHne 6uta WRERR 1 noBTopuTh 3anuce.

5.5.5 3awmTa oT cny4yamHoOM 3anucun

Ona 3awuTel oT cnyyanHon 3anucy Bo Flash namaTe nporpamm npegycmoTpeHa ob6sidaTenbHasi MocrefoBaTenbHOCTb
aencteun. lononHUTENbHY MHOPMaLMIO CMOTpuTe B pasgerne 19.

5.6 Onepayuu c Flash namssmbro npoz2pamMm npu 8KIKOYEHHOU 3auwjume Kooda
[eTtanbHoe onucaHue 3awmTbl KoAa NporpamMmbl cMOTpuTe B pasgene 19.

Tabnuya 5-2. PerucTpbl 1 6uThl, cBsi3aHHble ¢ Flash namsaTbio nporpamm

3HauyeHune
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne

POR, BOR
FF8h TBLPTRU - - | Butr 21% | Ykas. Tabn. namsaTu nporp. BepxHuii 6aiiT (TBLPTR<20:16>) --00 0000
FF7h TBLPTRH | Ykasatenb Tabnuubl namMatv nporpamm craplumin 6ant (TBLPTR<15:8>) 0000 0000
FF6h TBLPTRL | Ykasatenb Tabnuubl namati nporpamm mragwmn 6ant (TBLPTR<7:0>) 0000 0000
FF5h TABLAT 3awenka Tabnuubl namMsaTy NnporpaMm 0000 0000
FF2h INTCON | GIE/GIEH [PEIE/GIEL | TMROIE [ INTOIE | RBIE [ TMROIF | INTOIF | RBIF 0000 000x
FA7h EECON2 Ynpasnstowun peructp 2 EEPROM namsatu (Hepusmyeckuii peructp) | === oo
FABh EECON1 EEPGD CFGS - FREE WRERR WREN WR RD xx-0 %000
FA2h IPR2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP ---1 1111
FA1h PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF ---0 0000
FAOh PIE2 - - - EEIE BCLIE LVDIE TMR3IE CCP2IE ---0 0000

O003Ha4YeHNsI: X = HEU3BECTHO; U = HE N3MEHSIETCS; I = pes3epB; - = HE pealmin3oBaH, YNTaeTCA Kak ‘0.
3aTeHeHHble s4elkn Ha pa60Ty He BITUAIOT.
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6. EEPROM namsaTb AaHHbIX

EEPROM namsiTb OaHHbIX OOCTYMHA ANS 3anucu/yYTeHUst B HOPMarbHOM pexnme paboTbl MUKPOKOHTpOIiepa BO BCEM
ananasoHe paboudero HanpsbkeHuss nutaHusa Vpp. EEPROM namsate AaHHbIX He oTobpaxkaeTcs Ha agpecHoe NpOCTPaHCTBO
namaTy JaHHbIX, a8 JOCTYMHA Yepes3 perncTpbl CneumnanbHoro HasHavYeHus.

[nsa kocseHHoro goctyna k EEPROM namsaTtu AaHHbIX MCNOMb3yloTCca 4 perncrpa cneumanbHOro Ha3HavyeHus:

e EECONT1
e EECON2
e EEDATA
e EEADR

YteHne u 3annce EEPROM namsitu BbinonHsieTcst no 6antHo. B pernctpe EEDATA coxpaHsitoTcs 8-paspsigHble AaHHble
3anuncu/yteruns, a peructp EEADR cogepxut agpec sivenkn EEPROM namsatn gaHHbix. C nomollbio 8 - paspsgHoro perncrpa
EEADR moxHo agpecoBatb 256 6ant EEPROM namsitu gaHHbIx (quanasoH agpecos 00h-FFh).

EEPROM namsTe no3BONSET BbIMOMHWTL UMKMbI YTEHWUS WM 3anucu GanTa ganHbix. [pu 3anucu Ganta npoucxoauT
aBTOMaTMyeckoe CTUMpaHME siYerikM U 3anncb HOBbIX OaHHbIX (CTUpaHMe nepea 3anucbio). Bpemsa 3anvcm ynpaensieTcs
MHTErpupoOBaHHbIM TalMEPOM W 3aBUCUT OT HaMpPsPKEHUS MUTaHWS, TeMnepaTtypbl U TEXHOMOrM4eckoro pasbpoca napameTpoB
Kpuctanna (cmoTpute napametp D122 B pasgene 22).

6.1 Peaucmp EEADR

Pernctp agpeca ayeiikn B8 EEPROM namaTu gaHHbIX, C MOMOLLBH KOTOPOro MOXHO agpecoBaTth 256 6anT (Makcumym).

6.2 Peaucmpsi EECON1, EECON2

Peructp EECON1 conepxut 6uThbl ynpasneHns EEPROM namsaTu gaHHbIX.

Pernctp EECON2 He peanusoBaH cdusmyeckun, yntaetca kak 00h. OH ucnonb3syetcs B onepauusx 3anncu 8 EEPROM
namaTb AaHHbIX ANs peanv3aummn o6s3aTenbHON NocneaoBaTenbHOCTU KOMaHA.

Ynpasnstowwme 6utel RD n WR MHMLManNM3npyloT COOTBETCTBEHHO YTEHWE M 3anncb AaHHbIX. [porpammHO 3Tn GUThI
MoryT ObiTb TONbKO ycTaHoBReHHble B ‘1, cbpoc B ‘0’ mpoMcxoAauT annapaTHO MO 3aBEpLUEHUI0 onepauun YTeHWs/3anucu.
3awmTa oT nporpammHoro cépoca 6uta WR no3sonsgeT npeaoTspatuTb NpexaeBpeMeHHOe 3aBepLueHne onepaumm 3anvcu.

Ecnn 6ut WREN=1, To paspelueHa 3anncb B EEPROM namsaTtb gaaHHbIx. Mocne copoca no BkrtodeHuto nutaHusa (POR)
6ut WREN paBeH ‘0’. but WRERR ycraHaBnuBaetcs B ‘1, ecrnim Bo BpeMsi BbiNosiHeHnst 3anucu B EEPROM namsaATb AaHHbIX
npowusowen cbpoc no curHany -MCLR unu no nepenonHeHuto ctopoxesoro Tanmepa WDT B HopMansHoMm pexume. MNpoeepus
coctosiHne 6uta WREER nonb3oBatens moxeT noeToputb 3anuck (peructpbl EEDATA n EEADR He u3MeHsiOT CBOero
3HayveHus).

lMpumeyaHue. MNocne 3aBeplueHns 3anucy B EEPROM namaTb gaHHbIx yctaHaBnmBaetcs dnar EEIF B pernctpe PIR2.
But EEIF gomxeH 6biTb cOpoLleH B ‘0’ nporpaMMHo.
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Pezucmp 6-1. Peructp EECON1

but 7

but 6

but 5

but 4

but 3

R/W - x R/W - x u-o R/W -0 R/W - x R/W -0 R/S-0 R/S-0
| EEPGD | CFGS | - | FREE | WRERR | WREN |  WR | RD |
but 7 Bbut 0

EEPGD: O6palueHue k Flash namat nporpamm nnu EEPROM namsaTy gaHHbIX
1 = obpaLueHure k Flash namatv nporpamm
0 = o6paweHne kK EEPROM namsaTu gaHHbIX

CFGS: Ob6pauyeHue k Flash namsatu nporpamm/EEPROM namsaTi gaHHbIX UK K pernctpam KoHgurypaumm
1 = obpalLLleHue Kk permnctpam KoHdpurypauum
0 = obpaweHrune k Flash namatu nporpamm/EEPROM namsaTy gaHHbIX

He ncnonb3ayerca: Yutaercs kak ‘0’

FREE: PaspelleHue ctnpaHus Flash namsitu nporpamm

1 = cTepeTb 60K B NamsATK nporpamm HavmHas ¢ agpeca TBLPTR npu cnegytowen komaHae WR
(cObpacbiBaeTcst annapaTHO Npy OKOHYaHWMKM onepauun CTUPaHnNs)

0 = TONbKO 3anMCb AaHHbIX

WRERR: ®nar owumnbku 3anmcu B naMatb

1 = 3anncb npepsBaHa (I'IpOVISOLIJEJ'I OOWH N3 C6pOCOB BO BpeMA BbIMOJTHEHNA 3an|/|c1/|)
0 = 3anuckb 3aBepLUeHa

lpumeyaHue. Mpn yctaHoBke 6Guta WRERR 6utbl EEPGD, CFGS He cbpacbiBaeTcsi, YTO MO3BOMSiET onpeaenvTb
YCINoBME OLLMOKN.

but 2

but 1

but 0

WREN: PaspelueHune 3anvcu B namsTb
1 = 3anuck paspeLueHa
0 = 3anuck 3anpelleHa

WR: YnpasnstoLwmin 6ut 3anncu
1 = wHuMumanusauma umkna crtupaHue/sannce B EEPROM namaAtTb AaHHbIX. [Ons namsatu nporpamm
MHULManM3auus Lmkna 3annucu nnm ctmpaHms

(BuT cbpacbiBaeTca annapaTHO NO 3aBepLUeHun onepaumn CTUpaHus/3anvMcu, NporpamMmmMHO OH MOXeT ObiTb
TONbKO YCTAHOBIIEH B ‘1’)

0 = yukn CTVIpaHVIe/3aI'IVICb 3aBepLueH

RD: Ynpaenstowun 6ut yteHus

1 = nHnynanmnsauus yteHuss EEPROM namst gaHHbIX

(YTeHue BbinonHsieTcst 3a oauH LumMkn. but RD cbpacbiBaeTcs annapaTtHo, NMPorpamMmMHO OH MOXET ObITb TONbKO
yctaHoBneH B '1’. RD He yctaHasnusaetca B ‘1°, ecnn EEPGD=1)

0 = ytreHne EEPROM namsitTu gaHHbIX HE MHULMANM3MpoBanoch

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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6.3 YmeHue u3z EEPROM namssmu OaHHbIX

Ona uyteHns EEPROM namsatn gaHHbIX Heobxogumo 3anucaTb agpec B peructp EEADR, cbpocute 6ut EEPGD
(EECON1<7>) n yctaHoBuTb 6UT RD (EECON1<0>) B ‘“1’. B cnegytowemM MalIMHHOM LMKIE AaHHble OOCTYMHbI NS YTEHUSI U3
peructpa EEDATA. lNpountaHHoe 3HayeHne u3 EEPROM namaTu fdaHHblx OyneT xpaHutbes B peructpe EEDATA po
CreAyoLLero YTeHNs 1Ny 3annucy B 3TOT PermcTp No KOMaHAe MUKPOKOHTPOMepa.

TMpumep 6-1 YteHne ns EEPROM namsaTy gaHHbIX

MOVLW CONFIG ADDR ;

MOVWE EEADR ; AIDpec CUMTEIBAEMOI'O PEermcTpa
BCF EECON1, EEPGD ; BelOpaTe EEPROM namMsaTb IaHHEIX
BSF EECON1, RD ; UreHue

MOVF EEDATA, W ; W = EEDATA

6.4 3anucb 8 EEPROM namsimb OaHHbIX

Ons 3anucn B EEPROM namsitb AaHHbIX HeoGxoaumo 3anucaTe agpec B peructp EEADR, gaHHble B peructp EEDATA 1
BbINONHUTL 06s13aTENbHYI0 NOCNEA0BATENbHOCTb KOMaH, NOKa3aHHbIX B Npumepe 6-2.

B3anucb Gavita He OyaeT npousBeneHa, ecnu He BbIMNOMHEHa yKasdaHHasi nocrnefoBaTenbHOCTb (3annck 55h B EECON2,
sanmcb AAh B EECON2, yctaHoBka 6uta WR B ‘1’ gna kaxpgoro 6avrta). PekomeHnayeTcs 3anpellatb NpepbiBaHUS npu
BbINOMHEHUN 00sA3aTenbHON nocrnefoBaTenbHOCTN KoMaHa. Ecnv BO Bpemsi BbIMONMHEHUS yka3aHHOW nocrnefoBaTenbHOCTU
npou3onaeT Nepexos Nno BEKTOPY NpepbiBaHus, 3anvcb banTa BbiNonHeHa He byaerT.

YT100bI paspewutb 3anvcb B EEPROM namsaATb AaHHbIX, Heobxogumo yctaHoButb 6wt WREN (EECON1<2>) B ‘17,
3alMLLaloWuiA oT crydanHon 3anucu. Monb3oBaTenb fofmkeH yctaHoBuTb 6ut WREN B ‘1’ nepen Hayanom 3anvcu, a nocne
OKOH4YaHus 3anucu copocutb ero B ‘0’ (annapatHo 6uT WREN B ‘0’ He cOpackiBaeTcs).

Mocne wHnumanusaumm 3anmcu 3HadeHus permctpos EECON1, EEADR n EDATA He MOXeT ObITb MU3MEHEHO. YCTaHOBKA
6uta WR 3abnokmpoBaHa, ecnu 6ut WREN=0. But WR He moxeT ObITb yCTaHOBMEH B ‘1’ Npy OAHOBPEMEHHON YCTaHOBKM BuTa
WREN (ogHon komaHgon), 6ut WREN poskeH ObiTb NpeaBapuTeNibHO YCTaHOBIEH.

Mo okoHuyaHnuo 3anmcu 6ut WR annapaTHo cbpacbiBaetcs B ‘0’, a chnar npepbiBaHus EEIF yctaHaBnvBaetca B ‘1.
Monb3oBaTenb MOXET MCMNoNb30BaTb NPEpbLIBaHUSA OS1s1 NPOBEPKM OkoHYaHus 3annckn B EEPROM namsaTtb gaHHbix. ®nar EEIF
cbpackiBaeTcsa B '0’ nporpamMmHo.

lMpumep 6-2. 3anucb B EEPROM namsaTb gaHHbIX

MOVLW DATA EE ADDR ;

MOVWF EEADR ; aIpec BalMCEIBaeMOM S4YeMKU

MOVLW DATA EE DATA ;

MOVWE EEDATA ; 3allCHBaeMble IJaHHEE

BCF EECON1, EEPGD ; onepaumsa ¢ EEPROM naMATBO

BSF EECON1, WREN ; paspemmTb 3amnmch

BCF INTCON, GIE ; 3alpeTuTb [IPEepHEBaHMA

MOVLW 55h ; ObsizaTenbHasi NOCJENOBATEJNIBEHOCTH
MOVWEF EECON2 ; 3amnmce 55H

MOVLW AAh

MOVWE EECON2 ; Banmucek AAH

BSF EECON1, WR ; YCTAaHOBMUTBH OuMT WR @OJjg Hauajla 3alucu
BSF INTCON, GIE ; PaspeulmTb IPepEBaHMA

SLEEP ; OXMIATh IPEPBIBAHMA BaBEpUIeHMA LUKIA 3alucCu
BCF EECON1, WREN ; 3anpeTuTb 3amnmnch
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6.5 lpoeepka 3anucu

PEKOMEH,D,yETCH nocne BbINONMHEHNA onepaunn 3annucu B EEPROM namsitTb QaHHbIX NPON3BECTUN KOHTPOJIbHOE YTEeHue.
BbInonHaTb KOHTPOJIbHOE 4YTeHue ocobeHHo pekoMeHayeTcd, ecnnm BO3MOXHO ucHepnaHue rapaHTUpoBaHHbIX LMKIOB
CTVIpaHI/Ie/3aI'IVICb.

6.5.1 BbiHocnuBocTb siueek EEPROM namsaTun gaHHbIX

MpunoxeHuss, B KOTOpbIX AdonyckaeTtcs mnpesbieHne 10% WCNONb3OBaHWA rapaHTUPOBAHHOINO YMcCna  LMKIIOB
ctupaHue/3anuck (napametpbl D130, D130A), uncno o6HOBREHUIA AN KaXKOO0N SYErkM A0MKHO ObiTb He Bonee 1/10 yka3aHHbIX
3Ha4YeHun. [lononHuTensHyo MHopmauuio cMoTpuTe B AokymeHTe AN790 (DS00790).

6.6 3awuma om crny4auHou 3anucu

CyLuecTByeT HECKONbKO YCroBUi, koraa 3annck 6anta 8 EEPROM namsaTb AaHHbIX HE BbINONHAETCA:
1. Tocne cbpoca no BknoyeHuto nutaHma POR 6ut WREN = 0.
2. Tavrimep BKMOYEHMS NUTaHWs (B TeyeHne 72mc) 3anpewaet 3annck B EEPROM namsitb AaHHbIX.
3. O6s3atenbHas nocrnegoBaTenbHOCTL MHMUManmMsaumm 3anucn n 6ut WREN npegoTBpallaloT crny4varnHyro
3anuce.
Bce 3t mepbl npegoTBpawalT cnydavHylo 3anuce B EEPROM namate AaHHbIX npu cboe mporpammbl, CHYDKEHWU
HanpsPKEHWS MUTaHUSt U APYrMX HEHOpPMasibHbIX pexmmax paboTbl MUKPOKOHTposepa.

6.7 Onepayuu c EEPROM namsimbto npu ek/1ro4eHHOU 3aujume Koda rnpoz2paMmmbi

EEPROM namsaTb AaHHbIX UMeeT COOCTBEHHbIM MeXaHM3M 3alUmTbl. [pu BKITIOYEHHOW 3alumuTe 3anpeLleHa 3anncb/JYTeHune
EEPROM namstn BHewHumn ycTpoictBamu (mporpammartopamu). [lporpamma nonb3oBaTens MOXET HOPManbHO
yntatb/3anucbiBate AaHHble EEPROM namsaTb BHe 3aBMCMMOCTM OT COCTOSIHMS OvTa 3almTbl B permcrpax KoHdurypaumu.
[ononHuteneHyo nHGopmauno cMoTpuTe B pasaene 19.

Ta6bnuya 6-1. Peructpbl 1 6uThl, cBsi3aHHble ¢ EEPROM namsiTbio gaHHbIX

3Ha4yeHue
Apnpec Umsa bur 7 But 6 But 5 but 4 But 3 Burt 2 Bbut 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH |PEIE/GIEL TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FASh EEADR Peructp agpeca EEPROM namsitn 0000 0000
FA8h EEDATA Peructp ganHbix EEPROM namatu 0000 0000
FA7h EECON2 Ynpasnstowuin pernctp 2 EEPROM namsitu (Hegwusmueckun permctp) | ==== —=—=
FAGh EECON1 EEPGD CFGS - FREE WRERR WREN WR RD xx=0 x000
FA2h IPR2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP ---1 1111
FA1h PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF ---0 0000
FAOh PIE2 - - - EEIE BCLIE LVDIE TMR3IE CCP2IE ---0 0000

O603HayveHUst: X = HEM3BECTHO; U = He U3MEHSIeTCS; I = pe3epB; - = He pearnv3oBaH, YMTaeTtcs kak ‘0.
3aTeHeHHble A4elikn Ha paboTy He BNUSIOT.
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7. AnnapaTtHoe yMHOXeHue 8x8

7.1 BeedeHue

AJTY wmukpokoHTponnepoB PIC18FXX2 comepxuT MoAyfb annapaTHOro yMmHoxeHusi 8x8. Onepaums yMHOXEHUS
BbIMOMHSAETCHA 32 OAMH MalUWHHbIA UMK, Pesynbtatom siBnsietcst 6e33HakoBoe 16-paspsigHoe 4mcro, KOTOpoe COXpaHseTcs B
cnapeHHoM pernctpe PRODH:PRODL. YMHOXeHWe He N3MeHSIeET cocTosiHne donaroB pernctpa STATUS.

Mcnonb3oBaHue annapaTtHOro yMHoOXeHus 8x8 pnaet cnepywuime npemMmyllecrtsea:

. Bonee BbICOKa BblYMCNUTENBHASA MOLLHOCTb

e YMeHbLUeHVe koaa NporpamMmbl Ha anropuTMbl YMHOXEHUS

YBenuyeHve BbIMUCAUTENBHON MOLLHOCTU MO3BOMSET MCNONb30BaTb MUKPOKOHTponnepbl PIC18FXX2 B npunoxeHusix, B

KOTOPbIX NpuMeHstoTcst DSP.

B Tabnuue 7-1 NpeAcTaBrieHO CpaBHEHWE BBIMOMHEHUS HEKOTOPbIX (OYHKUMIA MpY  WUCTONb30BaHWM  annapaTHoro

YMHOXEeHNA U peanns3aumm yMHOXEeHUA nporpaMmMHbIM crnoco6om.

Tabsuya 7-1. CpaBHeHUe onepaumii YMHOXEHUS]

MamaTtb OnutenbHOCTb
YMHOXeHue MeTon yMHOXeHUA nporpamMmm Huknos
(cnos) (makc.) @ 40MI'y, @ 10MI'y @ 4MIy
8 x 8 unsigned bes annapaTtHoOro yMHoOXeHus 13 69 6.9mkC 27.6MkC 69mkC
C annapaTtHblM YMHOXEHVEM 1 1 100HC 400HC 1MKC
8 x 8 signed Be3 annapaTHOro yMHOXeHuUs 33 91 9.1MKC 36.4MKC 91MKC
C annapartHblM YMHOXEH/EM 6 6 600HC 2.4mKc 6MKC
16 x 16 unsigned Be3 annapaTHOro yMHOXeHus 21 242 24.2mKe 96.8mkC 242mKc
C annapaTtHbIM YMHOXEHWEM 24 24 2.4mKC 9.6MKC 24mKe
16 x 16 signed Bes3 annapaTHoOro yMHoXeHus 52 254 25.4mKC 102.6MKC 254mKe
C annapaTtHbIM YMHOXEHMEM 36 36 3.6MKC 14.4mKC 36MKC

7.2 Onepayuu yMHOXeHUs1

B npumepe 7-1 nokasaHa nocnegoBaTenbHOCTb OENCTBUM AN BbINONHEHUs 6e33HakoBoro ymHoxeHus 8x8. [ns atomn

onepaumm HeobxoAMMO TONbKO OAHA KOMaHA4a MUKPOKOHTpoepa, eCcrnv OAvH 13 napaMmeTpoB yxe 3arpyxeH B WREG.

B npumepe 7-2 nokasaHa nocrnefoBaTenibHOCTb KOMaHA ANs BbIMOSTHEHUS 3HAKOBOrO YMHOXeHUa 8x8. YTtobbl nony4ynTb

3HaK pesynbTaTa, HeoGXOAUMO NPOBEPUTL CTapLIMI GUT Kaxkaoro GaiiTa.

Tpumep 7-1. MocnepoBaTenbHOCTb KOMaHA A5 BbINONHEHUS 6€33HAaKOBOro YMHOXEHWS 8x8

MOVE ARGL, W ;
MULWE ARG2 ; ARGl * ARG2 ->
; PRODH:PRODL

TMpumep 7-2. NocnenoBaTeNbHOCTb KOMaHA ANSA BbINOSIHEHWS 3HAKOBOIO YMHOXEHUSA 8x8

MOVF ARGl, W
MULWF ARG2 ; ARGl * ARG2 ->
; PRODH:PRODL
BTFSC ARG2, SB ; [lpoBepka 3HaAKOBOT'O OuTa
SUBWF PRODH, F ; PRODH PRODH
; — ARGl
MOVF ARG2, W
BTFSC ARG1l, SB ; [lpoBepka 3HaAKOBOTO OuTa
SUBWF PRODH, F ; PRODH PRODH
; — ARG2

Onepauns 6e33HakoBOro yMHoxeHust 16x16 npegctaBneHa B npumepe 7-3. B ypaBHeHun 7-1 nokasaH anroputm
BblYMCreHWN. 32-pa3psagaHbIv pesynbTaT coxpaHseTcs B YeToipex pernctpax RES3:RESO.

YpaeHeHue 7-1. Anropntm 6e33HaKOBOro yMHoXeHus 16x16
RES3:RESO = ARG1H:ARG1L x ARG2H:ARG2L
= (ARGIH x ARG2H x 2 '® )+
(ARG1H x ARG2L x 2 ° )+
(ARGIL x ARG2H x 2 ° )+
(ARG1L x ARG2L)
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TMpumep 7-3. MocnepoBaTenbHOCTb KOMaHA ANS BbINOMHEHNS 6€33HaKoBOro YMHOXeHust 16x16

MOVF ARG1L, W

MULWE ARG2L ; ARG1L * ARG2L ->
; PRODH:PRODL

MOVFF PRODH, RES1 ;

MOVEFF PRODL, RESO ;

MOVEFE ARGIH, W

MULWF ARG2H ; ARG1H * ARG2H ->
; PRODH:PRODL

MOVEF PRODH, RES3 ;

MOVEF PRODL, RES2 H

MOVF ARG1L, W

MULWE ARG2H ; ARG1L * ARG2H ->
; PRODH:PRODL

MOVFE PRODL, W H

ADDWEF RES1, F ; llpubaBuUTh K

MOVF PRODH, W ; pesynbTary

ADDWEC RES2, F ;

CLRF WREG H

ADDWEC RES3, F H

MOVFE ARG1H, W ;

MULWE ARG2L ; ARG1H * ARG2L ->
; PRODH:PRODL

MOVEFE PRODL, W ;

ADDWFE RES1, F ; [pubaBuUTH K

MOVF PRODH, W ; pesyibTaTy

ADDWEC RES2, F ;

CLRF WREG ;

ADDWEC RES3, F ;

lMocnepoBaTenbHOCTL KOMaHA AN onepauumn 3HakoBOro YMHoXeHus 16x16 nokasaHa B npumepe 7-4. B ypaBHeHun 7-1
CMOTpPUTE anropuTM BblYMCIIEHUI. 32-pa3psifHbli pe3ynbTaT coxpaHsieTcst B yeTbipex pernctpax RES3:RESO. YTobbl nonyynts
3Hak pesynbTarta, Heob6xo4MMO NPOBEPUTL CTapLumin BUT kaxaoro 16-pa3psigHOro cnoea.

YpaeHeHue 7-2. ANropntm 3HaKOBOro YMHOXeHUs1 16x16
RES3:RESO

= ARG1H:ARG1L x ARG2H:ARG2L

= (ARG1H x ARG2H x 2 ° )+
(ARG1H x ARG2L x 2 ° )+
(ARG1L x ARG2H x 2 % )+
(ARG1L x ARG2L)+
(-1 x ARG2H<7> x ARGIH:ARGIL x 2 '° )+
(-1 x ARGLH<7> x ARG2H:ARG2L x 2 '°)
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lMpumep 7-4. NocnegoBaTenbHOCTb KOMaHA AN BbIMNOSIHEHWUS 3HAKOBOIO YMHOXeHUs 16x16

MOVF ARG1L, W

MULWE ARG2L ; ARG1L * ARG2L ->
; PRODH:PRODL

MOVFF PRODH, RES1 ;

MOVEFF PRODL, RESO ;

MOVEFE ARGIH, W

MULWF ARG2H ; ARG1H * ARG2H ->
; PRODH:PRODL

MOVEF PRODH, RES3 ;

MOVEF PRODL, RES2 H

MOVF ARG1L, W

MULWE ARG2H ; ARG1L * ARG2H ->
; PRODH:PRODL

MOVFE PRODL, W H

ADDWEF RES1, F ; llpubaBuUTh K

MOVF PRODH, W ; pesynbTary

ADDWEC RES2, F ;

CLRF WREG H

ADDWEC RES3, F H

MOVFE ARG1H, W ;

MULWE ARG2L ; ARG1H * ARG2L ->
; PRODH:PRODL

MOVEFE PRODL, W ;

ADDWFE RES1, F ; [pubaBuUTH K

MOVF PRODH, W ; pesyibTaTy

ADDWEC RES2, F ;

CLRF WREG ;

ADDWEC RES3, F ;

BTFSS ARG2H, 7 ; ARG2H:ARG2L oTpuLIaTEeJIbHbIL?
BRA SIGN_ ARGl ; HeT, mnpoBepka ARGL

MOVF ARG1L, W ;

SUBWF RES2 ;

MOVF ARG1H, W ;

SUBWEB RES3

SIGN ARGl
BTFSS ARG1H, 7 ; ARG1H:ARGlL oTpuLaTEJIbHBIN?
BRA CONT CODE ; HeT, 3aBepuuTb
MOVF ARG2L, W ;
SUBWF RES2 ;
MOVFE ARG2H, W ;

SUBWEB RES3

CONT CODE
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8. lMNpepbiBaHUuA

MukpokoHTponnepbl PIC18FXX2 uMelT HECKONbKO WUCTOYHWKOB MpepbiBaHWA M (OYHKUMIO NPUOPUTETHON CUCTEMDI
npepbiBaHWA, KOTopas MO3BOMSET AN KaXOOro MCTOYHMKA MNpPEepbiBaHUA Ha3HaYUTb BbICOKMN WAWM HWU3KWA npuopuTteT. pu
BO3HUKHOBEHUU MNpPepbIBaHNSA C BbICOKMM MPUOPUTETOM MNpoucxoauTt nepexod no Bektopy 000008h, a npu BO3HMKHOBEHUM
npepbiBaHnst ¢ Hu3kum npuoputetom — 000018h. lMpepbiBaHWe C BLICOKMM MNPUOPUTETOM MpUOCTaHaBnMBaT 06paboTky
npepbiBaHUiA C HU3KUM NPUOPUTETOM.

B PIC18FXX2 npegycmoTpeHo 10 perncTpoB crieumanbHOro HasHavyeHust Ansi ynpasneHnsi NpepbiBaHNAMU:

¢ RCON
INTCON
INTCON2
INTCON3
PIR1, PIR2
PIE1, PIE2
IPR1, IPR2

PekomeHayeTcst ucnonb3oBaTb hannel *.inc, kotopble BxoaAT B coctaB MPLAB-IDE, ons cumBonbHoro o6o3HaveHus
perucTpoB. 3TO NO3BONSET accembnepy/KoMNUNATOPY aBTOMaTUYECKM KOPPEKTMPOBaTb PacronoXeHWe yrnpasnsowmnx 6uTos B
permcTpax cnewumansHOro HasHaveHus.

Kakmomy UCTOUHMKY NpepbiBaHUA COOTBETCTBYET TPU yrnpaBnstowmnx uta:

e  ®nar npepbiBaHWI, yKa3blBAET HA TO, YTO BbIMOJIHEHO YCIOBNE BO3HWKHOBEHWS NpepbIBaHUS

e bBur paspeweHns npepbiBaHWs, paspelwaeTr nepexod MO  BEKTOPY MNpepbiBaHUA Npu  YCTaHOBKE
COOTBETCTBYIOLEro dnara

e  BuT npuoputeTa, BoIGOP HU3KOTO MU BLICOKOTO NpUoOpUTETa NPepbIBaHUst

MpuoputeTHaa cuctema npepbiBaHun BkntoveHa, ecnu 6ut IPEN(RCON<7>) yctaHoBneH B ‘1. [ns npuoputeTHON
CUCTEMbl MNpepbiBaHUA MpeaycMOTpeHo [fBa O6uta rnobanbHOro paspelleHus npepbiBaHui. YcTaHoBka B ‘17 Buta
GIEH(INTCON<7>) paspeluaeT npepbiBaHWs C BbICOKMM MNPUOPUTETOM (OUT mpuopuTeTa 3TUX MpepbiBaHUMN AOMKEH ObiTb
yctaHoBneH). Ecnn 6ut GIEL(INTCON<6>) ycTtaHoBneH B ‘1, TO paspelleHbl BCe NMpepbiBaHUSA C HU3KUM NpUOpUTETOM (6UT
npuopuTeTa 3TUX NpepbiBaHUA JormkeH ObiTb cOpolleH). Korga dnar paspelleHHOro npepbiBaHUs ycTaHoBreH B ‘1" un
paspelleHbl MpepbiBaHUS COOTBETCTBYIOLLEro npuopuTteTa, npoucxoauTt nepexod no Bektopy 000008h wnm 000018h B
3aBMCUMOCTM OT NPUOPUTETHOCTU NpepbiBaHus. OTaenbHbIE NpepbiBaHWsS MOTYT ObiTh 3anpeLleHsl COpPOCOM COOTBETCTBYHOLLETO
6uTa paspeLueHus.

Korga 6ut IPEN=0 (cocTosiHMe nNo ymMOnyaHuio), MpuoputeTHas cuctema npepbiBaHuni BbikMoYeHa (CMctema npepbiBaHun
coBMecTUMa C MukpokoHTponnepamu PICmicro cpegHero cemerictea). B atom pexume GuTbl npuopuTeTa npepbiBaHUA He
mMetroT Hukakoro 3HaveHus. INTCON<6> - PEIE, paspelwaet/3anpelwaet Bce nepudepuitblie npepbiBaHms. INTCON<7> - GIE,
6ut rnobanbHOro paspelleHnsa npepbiBaHWiA. [1pyM BO3HMKHOBEHMWU MNpEepbIBaHWS Bceraa MpOMCXOOUT Mepexof Mo BeKTopy
000008h.

Mpu nepexone Ha 06paboTKy NpepbiBaHU GUT rmobanbHOro paspeLleHunsl NpepbiBaHuin copackiBaeTcs, YTobbl 3anpeTuTb
npepbiBaHNsi COOTBETCTBYtOLWEro npuoputeta. Ecnu 6ut IPEN=0, T0o 310 61T GIE. ECnun npuoputeTHas cuctema npepbiBaHuii
BKIIOYEHA, TO 3TO oauH u3 6utoB GIEH mnu GIEL. MpepbiBaHWs ¢ BLICOKMM NPUOPUTETOM MOTYT NpuocTaHaBnuBaTb 06paboTky
npepbiBaHNA C HU3KNUM NPUOPUTETOM.

Agpec BosBpaTa NomeLlaeTcs B BEpPLUMHY CTeka, a B cyeTyuk komaHg PC nomelaetca Bektop npepbiBaHuii (000008h
mnn 000018h). B o6paboTumke npepbiBaHWA KOHKPETHBLIN WCTOYHUK MpepbiBaHWA MOXET ObiTb OnNpeaeneH NpoBEpKOn
cooTBeTCTByOWMX chraroB. ®narn npepbiBaHW JOMKHBLI ObiTe cOpoLleHbl B 06paboTyvke npepbiBaHW ANA NpeaoTBpalleHus
NMOBTOPHOro nepexoAa Ha 06paboTKy NpepbiBaHUS.

Bbixog 13 06paboTkv npepbiBaHWn HeobxoaMMo BbINOMNHATL KoMangon RETFIE, no kotopoin OymeT ycTaHOBMEH
COOTBETCTBYOLMX BMT rmobanbHoro paspelueHust npepbiaHuii (GIE, GIEH unn GIEL).

Bpemsi nepexofa Ha 06paboTKy NpepbiBaHUI OT BHELLHUX UCTOYHMKOB (NpepbiBaHns INT, naMeHeHne ypoBHSl curHana Ha
Bxogax PORTB u gp.) coctaBnsieT Tpu-yeThbipe UMKkna KoMaHg. Bpemsa nepexoga He 3aBUCUT OT TUNa BbINONIHAEMOW KOMaHAbI
(opHocnoBHasA unu aByxcrioBHas). dnarv npepbiBaHWN YCTaHaBNMBAOTCA BHE 3aBMCUMOCTM OT COCTOSHMSA BUTOB rnobanbHOro n
VHAVBMAYanbHOro paspeLleHunst NpepbiBaHNN.
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PucyHok 8-1. CTpykTypHas cxema J10rMK1 npepbiBaHUN

Bbixoa n3 SLEEP pexuma
TMROIF

TMROIE "
TMROIP
RBIF
RBIE
RBIP
INTOIF

INTOIE

MpepbiBaHne

INT1IF
INT1IE o BekTopy

BuT cbnara nepnepmitHoro npepsIBaHus INT1IP :D

0008h

BuT paspeliennsa nepud. npepbiBaHns INT2IF
BuT npuoputeTa nepud. npepbiBaHus INT2IE
INT2IP

GIEH/GIE

TMR1IF
TMR1IE E'}
TMR1IP -
IPE
|

XXXXIF |
XXXXIE D - — -
XXXXIP

[pyrue nepucepuiiHbie npepbiBaHUs

IPEN
GIEL/PEIE

Tl'lpepblaauvm C BbICOKMM NPUOPUTETOM

l MpepbiBaHNs C HU3KUM MPUOPUTETOM

BuT chnara nepucepuitHoro npepeisanms——
BuT paspelueHusi nepud. NnpepbiBaHUs Y
BuT npuoputeta nepud. npepbiBaHnA | _L/

MpepbiBaHne
| TMROIF 1o BeKTopy

TMRIIF
TMR1IE ) | RBIF
TMR1IP —o__/ | RB'EE‘D

XXXXIF | RBIP GIEL\PEIE
g —] > ———-
INTOIE
O ] INT1IF
. INT1IE
Apyrvie nepucepuitHble NpepbIBaHNS NP

INT2IF
INT2IE
INT2IP
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8.1 Peaucmpsbi INTCON

Peructpbl INTCON gocTynHbl Anst 3anMcu U YTEHUS!, OHU codepXaTt OuTbl paspeLleHns npepbiBaHWi, drarv npepbiBaHWn
1 6uTbl NpropuTeTa.

MpumeyvaHue. dnary NpepbiBaHUiA YCTAHABMMBAKOTCS MPU BO3HWKHOBEHUW YCIOBWI MPEpPbLIBAHWIA BHE 3aBUCUMMOCTU OT
COOTBETCTBYHOLUMX GUTOB paspelleHuss U GuTa obLero paspeLleHusi NpepbiBaHuii. STO MO3BOSISIET BbIMOMHATL NMPOrPaMMHbIN
KOHTPOJIb BO3HUKHOBEHWS! YCINOBUS NpepbiBaHUi. Heobxogumo 3a6oTUTbCA O TOM, YTOGbI chnar mpepbiBaHus Gbin cOpoLLEH
nepea paspeLleHnem npepbiBaHus.

Peaucmp 8-1. Peructp INTCON

R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

| GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF |
but 7 Bbut 0
But 7 GIE/GIEH: But rno6anbHoro paspeLueHusi npepbiBaHUi
IPEN=0

1 = paspeLueHbl Bce HEMaCKMpPOBaHHbIE NpepbIBaHNSA
0 = BCe NpepbIBaHVs 3anpeLLeHbl

IPEN=1
1 = paspeLueHbl NpepbIBaHUS C BEICOKUM NPUOPUTETOM
0 = Bce NpepbIBaHs C BbICOKUM NPUOPUTETOM 3arpeLLeHbl

But 6 PEIE/GIEL: PaspelueHne nepmdepuiiHbix NpepbiBaHUin
IPEN=0
1 = paspeLueHbl Bce nepudepuiiHble HeMacKMpOBaHHbIE MPepbIBaHUSA
0 = Bce nepudepuinHble NpepbiBaHns 3anpeLLeHbl

IPEN=1
1 = paspeLueHbl NpepbIBaHUSI C HU3KUM NPUOPUTETOM
0 = BCe npepbiBaHWS C HA3KUM NPUOPUTETOM 3anpeLLeHbl

But 5 TMROIE: PaspelueHune npepbiBaHua no nepenonHexuto TMRO
1 = paspeLueHo npepbiBaHne no nepenosiHeHnio TMRO
0 = npepbiBaHMe no nepenosnHexHmto TMRO 3anpeLleHo

but 4 INTOIE: PaspelueHune BHeluHero npepbisaHusa INTO
1 = BHewHee npepbiBaHve INTO paspelueHo
0 = BHewwHee npepbiBaHve INTO 3anpeLyeHo

But 3 RBIE: Pa3pelueHve npepbiBaH/s MO M3MEHEHNIO YPOBHS curHana Ha Bxogax PORTB
1 = paspeLueHo npepbiBaHME MO U3MEHEHWIO YPOBHS curHana Ha Bxogax PORTB
0 = 3anpeLLeHo NpepbiBaHNE N0 UBMEHEHUIO YPOBHSA curHana Ha Bxogax PORTB

but 2 TMROIF: ®nar npepbiBaHusa nepenonHeHns Tanmepa TMRO
1 = npowusoLuno nepenonHexve Tanvepa TMRO (cbpacbiBaeTcs nporpamMmHoO)
0 = nepenonHexne Tanvepa TMRO He npoucxoguno

But 1 INTOIF: ®nar BHewwHero npepbiBaHus INTO
1 = BbINONHEHO ycrnoBue BHeLHero npepbiBaHnsa INTO (cOpackiBaeTcs nporpaMmHo)
0 = ycnoswue BHellHero npepbiBaHus INTO He BbINONHEHO

but 0 RBIF: ®nar npepbiBaHns N0 U3MEHEHUIO YPOBHSA curHana Ha Bxogax PORTB
1 = 3ahKCUPOBaAHO M3MEHEHME YPOBHS CUrHana Ha ogHoM 13 Bxogos RB7:RB4 (cbpacbiBaeTcss nporpaMMHo)
0 = ypoBeHb curHana Ha Bxogax RB7:RB4 He nsmeHsancs

lMpumeyaHue. HecooTBETCTBME BXOAHOrO CUrHana U COXpaHEeHHOro 3HaveHus Gyaet yctaHaenueatb dnar RBIF B ‘1.
YteHune pernctpa PORTB cHUMET ycrioBre HECOOTBETCTBUS 1 No3BonuT copocntb conar RBIF.

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HavyeHune nocne POR ‘1’ = 6ut ycTaHOBNEH ‘0’ = 6uT cOpoLueH X = HEeu3BeCTHOe COCT.
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Pezucmp 8-2. Peructp INTCON2

but 7

but 6

but 5

but 4

but 3

but 2

but 1

but 0

R/W -1 R/W -1 R/W -1 R/W -1 u-o R/W -1 u-o R/W -1
[ -RBPU | INTEDGO | INTEDG1 | INTEDG2 | - | TMROIP | - | RBIP |
but 7 Bbut 0

-RBPU: BkntoyeHre noararnearoLmx peanctopos Ha Bxogax PORTB
1 = BCe NOATArMBaKoLLME PE3NCTOPDI BbIKIOYEHDI
0 = noaTarnealoLLme pe3ncTopbl BKMNoYeHbl Ha BbiBogax PORTB, HacTpoeHHbIX Kak BXo,

INTEDGO: Bribop aktmBHOro copoHTa BHelHero npepbiBaHus INTO
1 = npepbiBaHWe No nepegHemy MPOHTY curHana
0 = npepbiBaHKe Mo 3agHeMy PPOHTY curHana

INTEDG1: Bbibop akTnBHOro opoHTa BHelLHero npepbiBanHms INT1
1 = npepkiBaHKe Mo nepeaHemy OPOHTY curHana
0 = npepblBaHWe Mo 3agHeMy PPOHTY curHana

INTEDG2: Bbibop akTMBHOrO (hpoHTa BHELLHEro npepbiBaHus INT2
1 = npepbiBaHne No nepegHemy MPOHTY curHana
0 = npepbiBaHWe Mo 3agHeMy PPOHTY curHana

He ncnonb3ayerca: Yutaercs kak ‘0’

TMROIP: Bbibop npuopuTeTa npepbiBaHUs Mo nepenosHeHuto Taimepa TMRO

1 = BbICOKU NpuopuTeT

0 = HM3KkuI npropuTeT

He ncnonb3ayetca: Yutaetcs kak ‘0’

RBIP: Bbibop npuopuTteTa npepbiBaHUs MO U3MEHEHUIO YPOBHS curHana Ha Bxogax PORTB

1 = BbICOKMI NpuopuUTeT
0 = HU3KMIN NpuopuUTeT

O6o03HaueHus
R = yTeHue buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- n = 3Ha4yeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6uT cbpoLueH X = HEU3BECTHOE COCT.

lMpumeyaHue. dnary nNpepbiBaHNA YCTaHABMMBAKOTCS MPU BO3HUKHOBEHUW YCMOBUW MpepbiBaHWA BHE 3aBMCMMOCTU OT
COOTBETCTBYIOLUMX OMTOB paspelueHus n 6uta obliero paspelueHns npepbiBaHWin. 3TO NO3BOMSAET BbIMNOMHATL NMPOrpamMMHbIN
KOHTPOSb BO3HWMKHOBEHWS YCNoBWUA npepbiBaHuin. Heobxogumo 3aboTuTbecs 0 TOM, Y4TOGbI donar mpepbiBaHWsA Obin cOpoLueH
nepej paspeLleHnem npepbiBaHuS.
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Pezucmp 8-3. Peructp INTCON3

R/W - 1 R/W -1 u-o0 R/W-0 R/W -0 u-o0 R/W-0 R/W -0
[ INT2IP | INT1IP | = | INT2IE | INT1IE - | INT2IF | INT1IF |
But 7 But 0
but 7 INT2IP: Boibop npuoputeTa BHelHero npepbiBaHms INT2

1 = BbICOKMI NpuopuUTeT
0 = HM3KUI NpuopuTeT

but 6 INT1IP: Boibop npropuTeTa BHellHero npepbiBaHus INT1
1 = BbICOKUI NpUopUTET
0 = HM3KUN npuopuTeT

but 5 He ncnonbayetca: Yutaercs kak ‘0’

but 4 INT2IE: PaspelueHune BHeLLHero npepbiBaHus INT2
1 = BHewwHee npepbiBaHve INT2 paspeLueHo
0 = BHelHee npepbiBaHve INT2 3anpeLyeHo

But 3 INT1IE: PaspelueHune BHewwHero npepbiBaHns INT1
1 = BHelwHee npepbiBaHne INT1 paspeLueHo
0 = BHewwHee npepbiBaHne INT1 3anpeLueHo

But 2 He ncnonb3ayercs: Yuraetcs kak ‘0’

But 1 INT2IF: ®nar BHewHero npepbiBaHus INT2

1 = BbINOHEHO YCIOBME BHeLLHero npepbiBaHust INT2 (cOpacbiBaeTcs NporpamMmHo)

0 = ycnoBue BHellHero npepbiBaHng INT2 He BbINONHEHO

But 0 INT1IF: ®nar BHewHero npepbiBanus INT1

1 = BbINONHEHO ycrnoBue BHeLLHero npepbiBaHus INT1 (cOpacbiBaeTcsi nporpaMmHo)

0 = ycnoswue BHellHero npepbiBaHus INT1 He BbINONHEHO

O6o03HaueHus
R = yTeHue Guta W = 3anuck 6uta
- n = 3Ha4yeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH

U = He ucnonbayeTcs, untaetcs kak ‘0’
‘0’ = 6uT cbpoLueH

X = HEN3BECTHOE COCT.

lMpumeyaHue. dnary nNpepbiBaHNA YCTaHABMMBAKOTCS MPU BO3HUKHOBEHUW YCMOBUW MpepbiBaHWA BHE 3aBMCMMOCTU OT
COOTBETCTBYIOLUMX OMTOB paspelueHus n 6uta obliero paspelueHns npepbiBaHWin. 3TO NO3BOMSAET BbIMNOMHATL NMPOrpamMMHbIN
KOHTPOSb BO3HWMKHOBEHWS YCNoBWUA npepbiBaHuin. Heobxogumo 3aboTuTbecs 0 TOM, Y4TOGbI donar mpepbiBaHWsA Obin cOpoLueH

nepea paspeLleHnem npepbiBaHus.
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8.2 Peaucmpsi PIR

Pernctpel PIR copgepxaT uHAMBMAyanbHble narn nepudepuinHblx npepbiBaHWA. B cooTBETCTBUM C  YMCIIOM
nepudepuiiHbIX NpepbiBaHui peannsoBaHo ABa peructpa PIR1 n PIR2.

lpumeyaHusi:

1. ®parm npepbiBaHWA YCTaHaBNMBAKTCA MPU BO3HWKHOBEHWW YCINOBWUW MpEPbLIBAHWA BHE 3aBUCUMOCTM OT
COOTBETCTBYIOLLUNX OUTOB pa3pelueHns n 6uta rnobansHoro pa3pelueHns npepbiBaHuin GIE(INTCON<7>).

2. lMNonb3oBaTtenb MOXET BbINOMHATbL MPOrPaMMHbBIA KOHTPOMb BO3HWKHOBEHUS YCMOBMS npepbiBaHui. Heobxogumo
3a60TUTLCA O TOM, 4TOOBI hriar npepbiBaHNS Gbin COpOLLEH Nepes paspeLleHneM npepbiBaHWs 1 nocne obpaboTku npepbiBaHuS.

Pezucmp 8-4. Peructp cnaroB nepudepuiiHbix npepbiBanuii PIR1

R/W -0 R/W -0 R-0 R-0 R/W -0 R/W -0 R/W -0 R/W -0
[ PSPIF" | ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRI1IF |
but 7 Bbut 0

but 7 PSPIF': ®nar npepbiBaHusi BeOMOro napasnnenbHoro nopta PSP
1 = npousoLuna onepaums YTeHNs unu 3anucu (cbpacsiBaeTcst NPOrpamMmmMHO)
0 = onepaumnu YTeHUs1 UNK 3arnncK He BbIMOMHANOCH

but 6 ADIF: ®nar npepbiBaHusa ot mogyns AL
1 = npeobpa3zoBaHue ALIM 3aBepLueHo (cOpackiBaeTCcst NporpaMmMHoO)
0 = npeobGpasoBaHue AL He 3aBepLueHO

But 5 RCIF: ®nar npepbiBaHnsa ot npuemHmka USART
1 = 6ycbep npmemHuka USART nonoH (cOpackiBaeTcs uteHem pernctpa RCREG)
0 = 6ydpep npuemumka USART nyct

but 4 TXIF: ®nar npepbiBaHus oT nepegatynka USART
1 = 6ydpbep nepepatunka USART nyct (cOpacbiBaeTcs 3anuckto B pernctp TXREG)
0 = 6ydbep nepepatumnka USART nonoH

But 3 SSPIF: ®nar npepbiBaHuii ot mogyns MSSP
1 = BbIMNOMTHEHO YCIOBUE BO3HUKHOBEHWSI NpepbiBaHUs oT moayns SSP (cbpackiBaeTcs nporpaMmHo)
0 = ycnoBwe BO3HVWKHOBEHUSI NpepbiBaHns OoT Moaynst SSP He BbINonHeHo

but 2 CCP1IF: ®nar npepbiBaHus oT moayns CCP1
Pexum 3axeama
1 = BbINONHeH 3axBaT 3HaveHns TMR1 (cbpackiBaeTca nporpamMmHoO)
0 = 3axBaTa 3Ha4yeHus TMR1 He npoucxoamno

Pexum cpasHeHusi
1 = 3HavyeHne TMR1 gocturno ykasaHHOro B permctpax cpaBHeHus (cbpacbiBaeTcs NporpaMmmMHo)
0 = 3HayeHve TMR1 He JOCTUINO YKa3aHHOIO B perncTpax cpaBHEHUS

LUNM pexum
He ncnonb3ayetcs

Bbut 1 TMR2IF: ®nar npepbiBaHus nepenornHeHus Tavmepa TMR2
1 = npousowwno nepenonHeHne Tanvepa TMR2 (cOpacbiBaeTcsa NporpaMMHO)
0 = nepenonHeHune Tanmepa TMR2 He nponcxoamno

But 0 TMR1IF: ®nar npepbiBaHus nepenonHeHns Tanvepa TMR1
1 = npowusoLuno nepenonHexve Tanvepa TMRO (cbpacbiBaeTcs nporpamMmHoO)
0 = nepenonHeHue Tanmepa TMR1 He nponcxoguno

lMpumeyaHue 1. but PSPIF B mukpokoHTponnepax PIC18F2X2 He peanusoBaH, npu 3anucu JomkeH paBHAaTbes ‘0.

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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Peaucmp 8-5. Peructp donaros nepudepuiiHbix npepbisaHnin PIR2

but 7-5

but 4

but 3

but 2

but 1

but 0

u-o u-o u-o R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
) | - | - | EEIF | BCLIF | LVDIF | TMR3IF | CCP2IF |
but 7 Bbut 0

He ncnonb3ayerca: Yutaercs kak ‘0’

EEIF: ®nar npepbiBaHns no okoH4yaHuu 3anncy B EEPROM gaHHbix / Flash namaTtn nporpamm
1 = 3anuck gaHHbIX 3aBepLueHa (cbpackiBaeTcs NporpamMmmHO)
0 = 3anucb AaHHbIX He 3aBepLUeHa nnu He Gbina HavaTa

BCLIF: ®nar npepbiBaHNiA BO3HUKHOBEHWUS KOMNU3WI Ha LLUNHE
1 = Ha WurHe obHapyxeHbl Konnunamm (copacbiBaeTcst NPOrpamMmmHoO)
0 = konnuaui He oBHapyxeHo

LVDIF: ®nar npepbiBaHWst OT 4eTeKTopa NOHMXEHHOIO HaNpPsXXeHUst
1 = obHapyXeHO CHUXEHUE HaMPSKEHUS MUTaHKs (cOpackiBaeTcst NPOrpaMMHO)
0 = HanpsXeHne NUTaHWUS Bbille YCTAHOBINEHHOMO 3HAYEeHUA

TMR3IF: ®nar npepbiBaHna nepenonHeHns Tanvepa TMR3
1 = nponsowwno nepenonHeHne Tanvepa TMR3 (cOpacbiBaeTca NporpaMMHO)
0 = nepenonHeHune Tanmepa TMR3 He nponcxoamno

CCP2IF: ®nar npepbiBaHusa oT mogynst CCP2

Pexum 3axeama

1 = BbINONHeH 3axBaTt 3HaveHns TMR1 (cbpackiBaeTca nporpamMmHoO)
0 = 3axBaTa 3Ha4yeHus TMR1 He npoucxoamno

Pexum cpasHeHusi
1 = 3HavyeHne TMR1 gocturno ykasaHHOro B permctpax cpaBHeHus (cbpacbiBaeTcs NporpaMmMHo)
0 = 3HayeHve TMR1 He JOCTUINO YKa3aHHOMO B perncTpax cpaBHeEHUS

LUNM pexum
He ncnonbayetcs

O603Ha4eHns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’

- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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8.3 Peaucmpsbi PIE

Peructpbl PIE cogepxaTt uHavMBuayansHble 6UTbl paspelleHns nepudepuiiibix NpepbiBaHuini. B cooTBETCTBUM C YMCIOM
nepudepuiiHbIX NpepbiBaHUA peanuaoBaHo Aga peructpa PIE1 n PIE2. Ecnun 6ut IPEN=0, To ons pa3peLueHnst nepudepuiiHbix
npepbiBaHuUii Heobxoanmo yctaHoBUTb 6ut PEIE.

Peaucmp 8-6. Pernctp paspelueHuns nepndepuinHbix npepbisaHmin PIE1

R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

| PsPlE" | ADIE | RCIE | TXIE | SSPIE | CCP1lE | TMR2IE | TMRI1IE |
But 7 But 0
But 7 PSPIE': PaspelueHue npepbiBaHus oT BEAOMOro napannensHoro nopta PSP

1 = npepbiBaHVe pa3peLleHo
0 = npepbiBaHKe 3anpeLleHo

but 6 ADIE: PaspelueHune npepbiBaHusa oT mogyna AL
1 = NpepbiBaHWe pa3peLleHo
0 = npepblBaHMe 3anpeLLeHo

but 5 RCIE: Pa3spelueHue npepbiBaHus ot npueMHuka USART
1 = npepbiBaHWe pa3peLueHo
0 = npepbiBaHKe 3anpeLleHo

but 4 TXIE: PaspelueHune npepbiBanns oT nepegatunka USART
1 = NpepbiBaHVe pa3peLleHo
0 = npepblBaHWe 3anpeLLeHo

But 3 SSPIE: PaspelueHve npepbiBaHuin ot mogyns MSSP
1 = npepbiBaHVe pa3peLueHo
0 = npepbiBaHKe 3anpeLleHo

but 2 CCP1IE: Pa3spelueHue npepbiBaHusa ot mogyns CCP1
1 = npepbiBaHNe pa3peLleHo
0 = npepblBaHKe 3anpeLleHo

But 1 TMR2IE: Pa3spelueHune npepbiBaHus No nepenonHeHuto Tanmepa TMR2
1 = npepbiBaHVe pa3peLueHo
0 = npepbiBaHKe 3anpeLleHo

But 0 TMR1IE: Pa3spelueHre npepbiBaHns No nepenonHennto Tanmepa TMR1
1 = NpepbiBaHWe pa3peLleHo
0 = npepblBaHWe 3anpeLLeHo

lpumeyanue 1. but PSPIE B mukpokoHTponnepax PIC18F2X2 He peanusoBaH, Npy 3anucu omkeH pasBHAaTees ‘0’

O6o3HayeHuns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6uT cbpolueH X = HeM3BEeCTHOE COCT.
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Peaucmp 8-7. PerucTtp paspeLueHust nepudepuinHblx npepbiBaHnin PIE2

but 7-5

but 4

but 3

but 2

but 1

but 0

u-o u-o u-o R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
) | - | - | EEIE | BCLEE | LVDIEE | TMR3IE | CCP2E |
but 7 Bbut 0

He ncnonb3ayerca: Yutaercs kak ‘0’

EEIE: Pa3spelueHune npepbliBaHns No okoH4aHuu 3anncn B EEPROM gaHHbix / Flash namaTtn nporpamm
1 = npepbiBaHVe pa3peLueHo
0 = npepbIBaHME 3anpeLleHo

BCLIE: PaspelueHune npepbiBaHUiA Npy BO3HUKHOBEHWUM KOMMN3WIA Ha LLUNMHE
1 = npepblBaHne pa3peLleHo
0 = npepbIBaHKe 3anpeLleHo

LVDIE: PaspelieHune npepbiBaHMs OT OETEKTOpa MOHWXKEHHOMO HaNpPshKeHUs
1 = npepbiBaHMe pa3peLleHo
0 = npepbiBaHME 3anpeLleHo

TMR3IE: PaspelueHune npepbiBaHus no nepenonHeHmnio Tanmepa TMR3
1 = npepblBaHne pa3peLleHo
0 = npepbIBaHKe 3anpeLleHo

CCP2IE: Pa3spelueHuve npepbiBaHus oT moayns CCP2
1 = npepbiBaHNE paspeLleHo
0 = npepbiBaHME 3anpeLleHo

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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8.4 Peaucmpsbi IRP

Peructpbl IRP cogepxat nHanBugyanbHble 6UTbl NnpuopuTeTa nepudepuitHbix NpepbiBaHuii. B cOOTBETCTBMM C YMCHIOM
nepudepuiiHbIX nNpepbiBaHUiA peanusosaHo Aea peructpa IRP1 u IRP2. [Ing BknoyeHUs NpyopuUTETHON CUCTEMbI NpepbiBaHUN
Heobxoanmo, 4Tobbl 6uT IPEN 6b1n ycTaHoBneH B ‘1.

Peaucmp 8-8. Pernctp npnoputeta nepmdepuiiHbix npepbisaHuin IRP1

R/W -1 R/W -1 R/W -1 R/W -1 R/W -1 R/W -1 R/W -1 R/W -1
| psPiP" | ADIP | RCIP | TXIP | SSPIP | CCP1IP | TMR2IP | TMRI1IP |
But 7 But 0
But 7 PSPIP': Bbibop nproputeTa npepbiBaHWsA OT BeAOMOro napannensHoro nopta PSP

1 = BbICOKU NpuopuTeT
0 = HM3KUN npuopuTeT

but 6 ADIP: Bbibop npuoputeTa npepbiBaHns ot mogyns ALM
1 = BbICOKMI NpuopuTeT
0 = HM3KUI NpuopuTeT

but 5 RCIP: Buibop npuoputeTa npepbiBaHus oT npuemHnka USART
1 = BbICOKU NpuopuTeT
0 = HM3KUN npuopuTeT

but 4 TXIP: Buibop npuoputeTa npepbiBaHns oT nepegatunka USART
1 = BbICOKMI NpuopuTeT
0 = HM3KUI NpuopuTeT

But 3 SSPIP: Beibop npuoputeTa npepbiBaHuii ot mogyns MSSP
1 = BbICOKU NpuopuTeT
0 = HM3KUN NnpuopuTeT

but 2 CCP1IP: Bbibop npuoputeTa npepbiBaHus ot mogynst CCP1
1 = BbICOKMI NpuopuTeT
0 = HM3KUI NpuopuTeT

But 1 TMR2IP: BbiGop npuopuTeTa npepbiBaHns No nepenosiHeHunto Taimepa TMR2
1 = BbICOKU NpuopuTeT
0 = HM3KUN NnpuopuTeT

But 0 TMR1IP: Buibop npuopuTeTa npepbiBaHUS No nepenonHeHuto Tanmepa TMR1
1 = BbICOKMI NpuopuTeT
0 = HM3KUIN NpuopuTeT

lpumeyanue 1. but PSPIP B mukpokoHTponnepax PIC18F2X2 He peannsoBaH, Npy 3anucu AOMMKeH paBHATLCSA ‘17,

O6o3HayeHuns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6uT cbpolueH X = HeM3BEeCTHOE COCT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 77



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

Peaucmp 8-9. Peructp npuoputeta nepmdepuinHblx npepbisaHnin IRP2

but 7-5

but 4

but 3

but 2

But 1

but 0

u-o u-o u-o R/W -1 R/W -1 R/W -1 R/W -1 R/W -1
) | - | - | EEIP | BCLIP | LVDIP | TMR3IP | CCP2IP |
but 7 Bbut 0

He ncnonb3ayerca: Yutaercs kak ‘0’

EEIP: Buibop npvopuTeTa npepbiBaHUs No okoH4YaHun 3anncun B EEPROM aaHHbIx / Flash namsitu nporpamm
1 = BbICOKU NpropuTeT
0 = HM3kuI npropuTeT

BCLIP: BeiGop npropuTeTa npepbiBaHWin NPy BOSHUKHOBEHWWN KONMU3UIA Ha LUMHE
1 = BbICOKUI NpuopuTeT
0 = HM3KUIN NpUopuUTET

LVDIP: Bbibop npvopuTeTa npepbiBaHUS OT AeTeKTopa NMOHMKEHHOrO HaMpPsKeHWs
1 = BbICOKMI NpuopuUTeT
0 = HM3KkuI npropuTeT

TMR3IP: Buibop npuopuTteTa npepbiBaHns nNo nepenonHeHunto Taimepa TMR3
1 = BbICOKUI NpuopuTeT
0 = HM3KUIN NpuopuUTET

CCP2IP: Bribop npuoputeTa npepbiBaHusi ot mogyns CCP2
1 = BbICOKMI NpuopuUTET
0 = HM3KkuI npropuTeT

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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8.5 Peazucmp RCON

Pernctp RCON cogepXut OMT BKIMOYEHNSI MPUOPUTETHON cucTeMbl npepbiBaHuii (IPEN).

Pea2ucmp 8-10. Pernctp RCON

R/W -0 Uu-o0 Uu-o0 R/W -1 R/W -1 R/W -1 R/W -1 R/W -1
[ IPEN ] - | - | -RI | 10 | D | -POR | -BOR |
but 7 But 0
but 7 IPEN: Pa3spelueHne NnpnopuTeETHON CUCTEMbI NPEepbIBaHN

1 = NnpuopuTeTHasn cucTemMa npepbIBaHWN pa3peLueHa
0 = npuoputeTHas cucTema npepbiBaHMiA BbiktodeHa (ans comectumoctn ¢ PIC16CXXX)

But 6-5 He ucnonb3yercs: Yntaetca kak ‘0’

but 4 -RI: ®nar BbinonHeHus komaHasl RESET
1 = komaHga RESET He BbinonHanach
0 = c6poc MMKPOKOHTPOIepa Npom3oLLEen No BbIMNONHEHUO komaHabl RESET
(6uT pomkeH GbITb ycTaHoBNeEH B ‘1’ nocne c6poca BOR)

But 3 -TO: ®nar nepenonHeHns ctopoxesoro Tanmepa WDT
1 = nocne c6poca POR, BbinonHeHus komaHasl CLRWDT unu SLEEP
0 = npowusowno nepenonHexne WDT

but 2 -PD: ®nar getektopa BbIKITHOYEHUS MUTAHKSA
1 = nocne c6poca POR vnu BbinonHeHust komanasl CLRWDT
0 = nocne BbINONHeHNA koMaHabl SLEEP

But 1 -POR: ®nar c6poca no BknoyeHuo nutaHns POR
1 = cbpoca Mo BKIHOYEHWNIO MUTaHWSA HE MPOUCXOANIO
0 = npownsoLuen co6poc No BKIOYEHNIO NUTAHNS
(6wt pomkeH 6bITb ycTaHoBNeH B ‘1’ nocne cbpoca POR)

but 0 -BOR: ®nar c6poca N0 CHWKEHUIO HANPSKEHUS NMUTaHNUS
1 = cbpoca No CHUXKEHNIO HANPSKEHUS NMUTAHWUS HE MPOUCXOAMIIO
0 = npom3soLuen cOpPoC NO CHKEHWNIO HANPSDKEHUST NUTaHUS
(6wt pomkeH 6bITh ycTaHoBNeH B ‘1’ nocne copoca BOR)

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHue nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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8.6 BHewHue npepbisaHusi INT

BHewHune npepbiBaHus ¢ Bxogos RBO/INTO, RB1/INT1 n RB2/INT2 npoucxoguT: no nepegHeMy (OpOHTY curHana, ecrnu
6ut INTEDGX (permuctp INTCONZ2) yctaHoBneH B ‘1’; no 3agHemy ¢poHTy, ecnn 6ut INTEDGx cbpowteH B ‘0’. Mpu nosieneHun
oxupaemoro dpoHTa curHana Ha Bxoge RBX/INTx yctaHaBnuBaetcs dnar npepbiBaHuii INTXF. lMpepbiBaHne moxeT ObiTb
3anpetyeHo copocom buta INTXE. ®nar npepbiBaHusa INTXF gomkeH 6biTb cOpolleH nporpaMmHO B 06paboTuuke npepbiBaHUig,
nepes paspelueHvem npepbiBaHuin. Bece BHewHune npepbiBaHns (INTO, INT1 m INT2) moryT BbIBECTM MWKPOKOHTpOMnep u3
pexuma SLEEP, ecnu 6ut INTXE Obin ycTaHoBneH B ‘1’ o nepexoga B pexxum SLEEP. Ecnu paspelueHbl npepbiBanus (GIE=1),
TO MPOM30MAET Nepexos Mo BEKTOPY NpepbiBaHUS.

Mpuoputetr npepbiBanHnidi  INT1, INT2 onpegensetca 6utamm  INT1IP(INTCON3<6>), INT2IP(INTCON3<7>)
cooTBeTCTBEHHO. OBpaTuUTE BHUMaHMe, YTo BHelwHMe npepbiBaHe INTO He nmeeT 6uTa npuoputeta. MNpepbiBaHne INTO Bcerga
C BbICOKVMM NMPUOPUTETOM.

8.7 lpepbieaHue om TMRO

B 8-paspsagHom pexumme Tanmepa TMRO (pexum no ymonyaxuio) npu nepenonHenun permctpa TMRO (nepexop ot FFh k
00h) npoucxogut yctaHoBka ¢nara npepbiBaHni TMROIF. B 16-paspsgHom pexvme dnar npepbiBaHus TMROIF
ycTaHaBnuBaeTcs B “1°, korga npoucxoguT nepenonHenne caBoeHHoro permctpa TMROH: TMROL (nepexog ot FFFFh k 0000h).
MpepbiBaHne MoxeT ObiTb paspelueHo/3anpeweHo 6utom TMROIE (INTCON<5>). MpuoputeT npepbiBaHMSA MO NepenosiHEHUIO
Tanmepa TMRO onpegensietcst 6utom TMROIP (INTCON2<2>). [lononHutensHyto nHcgpopmavmio no pabote Taimepa CMOTpUTE B
pasgene 10.

8.8 lMpepbieaHue No uaMeHeHUro cu2Hasa Ha exodax PORTB

M3ameHeHne normyeckoro YypoBHS curHana Ha Bxogax RB7:RB4 Bbi3biBaeT ycTaHOBKM cbnara npepbiBaHUi
RBIF(INTCON<0>). lMpepbiBaHne MoxeT ObiTb paspelueHo/3anpelteHo 6utom RBIE (INTCON<3>). lNMpuoputeT npepbiBaHus
onpegensietcs 6utom RBIP (INTCON2<0>).

8.9 CoxpaHeHue KOHMeKcma

Mpu nepexoge Ha 06paboTKy NpepbIBaHMI B CTEKE COXPaHSETCs TONbKO agpec Bo3spaTa. [JononHMTensHO B CTEKe MOryT
6bITb coxpaHeHbl 3HadYeHus peructpoB WREG, STATUS, BSR. Ecnu 6bicTpoe Bo3BpaLleHWe M3 NpepbiBaHUA HE UCMONb3yeTcs
(cmoTpuTe pasgen 4.3), To 3HaveHus pernctpoB WREG, STATUS, BSR coxpaHsieTcs nporpaMMHbiM cnocobom. B 3aBrucmMmocTy
OT MNPUMOXEHUS MOTYT COXpaHSATbCA W Apyrve peructpel. B npumepe 8-1 npeactaBneHbl onepauuy COXPaHeHust U
BOCCTaHoBMeHus 3HaveHuii permctpos WREG, STATUS, BSR npu o6paboTke npepbiBaHWiA.

Tpumep 8-1. CoxpaHeHne n BoccTaHoBneHue 3HadeHu pernctpos WREG, STATUS, BSR npu o6paboTke npepbiBaHWi.

MOVWFE W _TEMP ; CoxpaHenue W
MOVFF STATUS, STATUS TEMP ; CoxpaHenme STATUS TEMP
MOVFEF BSR, BSR_TEMP ; Coxpanenme BSR;

; Kom nosie3oBarTensa

MOVFF BSR TEMP, BSR ; BoccraHoBseHMe BSR

MOVFE W_TEMP, W ; BoccranoByieHne WREG
MOVFF STATUS_TEMP, STATUS ; Boccranomjyenue STATUS
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9. MNopTbl BBOAA/BbIBOAA

B 3aBMcuMMOCTM OT TMNa MMKPOKOHTpOIIiepa peanu3oBaHO MNsTb UM Tpu NopTa BBOAa/BbiBoAa. HekoTopble KaHanbl
nopToB BBOAA/BbIBOAA MYIbTUMMEKCUPOBAHBLI C AOMOMHUTENbHBIMU (OYHKLUUSMU NepudepuiiHbiX MOAYNen MUKPOKOHTpOmnepa.
B obwem cnyyae, korga wucnonb3yetcs nepudepuiiHas yHKUMS, BbIBOA HE MOXET WCMoNb3oBaTbCA Kak KaHan nopTta
BBOAa/BbIBOAA.

Kaxxgomy nopTy COOTBETCTBYET TpY YNpPaBnsoWmMX perucrpa:

e TRIS — perucTp Bbibopa HanpaBrneHus AaHHbIX B kaHanax nopta BBoAa/BbiBOAA
e PORT - peructp nopta (pe3ynbTaToM YTEHUS SBMSETCS NOrMYecknin ypoBeHb CUrHana Ha BbiBoAax)
e LAT — 3awenka nopta BBOAa/BblBOAA

3awenka nopta Beoga/BbiBoga LAT ocoGeHHO nonesHa npu MCNOMb30BaHUM KOMaHA CO CTPYKTYPON «4TeHue -

MoaMdUKauusa - 3anmcby.

9.1 Peaucmpbi PORTA, TRISA, LATA

PORTA - 7-paspsgHbii nopT BBOAa/BbiBoAa. Bce kaHanbl PORTA uMeloT COOTBETCTBYHOLUME OUTbI HanpaBneHus B
peructpe TRISA, no3sonstowme HacTpauBaTb KaHan kKak Bxog unu Bbixod. 3anuck ‘1’ B TRISA nepeBoouT cCOOTBETCTBYOLLNIA
BbIxogHoW 6ydep B 3-e coctosiHne. 3anuck ‘0’ B pernctp TRISA onpeaensieT COOTBETCTBYIOLLMIA KaHaN Kak BbIXOZA, COAEPXMMOEe
3awenkn PORTA nepegaetcs Ha BbIBOA MUKPOKOHTpOMMepa.

UreHne pernctpa PORTA Bo3BpallaeT COCTOSIHME Ha BbIBOAAX NopTa, a 3anuck nponssoautca B 3awenky PORTA.

Pernctp 3awenkn LATA oTobpaxaetca Ha namsTb AaHHbIX. Onepauua Tuna «4YTeHne — moamdumkaums — 3anucb» C
pernctpom LATA OyaeT BbINOMHEHA € AaHHbIMM, 3anMcaHHbiMK B MOPT BBoAa/BbiBoga PORTA.

BbiBog RA4/TOCKI nmeet Tpurrep LLMuTTa Ha BXOAE M OTKPLITLIA CTOK Ha BbIXOAE, MYSbTUMMEKCUPOBAH C TaKTOBbIM
Bxogom Tanmepa TMRO. Bce octanbHble kaHanbl PORTA mnmetoT TTL 6ydep Ha Bxoge U NONMHOMYHKUMOHAMNbHbIE BLIXOOHbIE
KMOTI1 6ydepbi.

Opyrne kananel PORTA MynbTUNNEKCMpOBaHbl C aHanoroBbiMM Bxogamu AL v aHanoroBbiM BXOLOM WCTOYHMKA
OMNOPHOro HanpsikeHust Vrer+ M Vrer-. BUTBI ynpaBneHns pexvmMom paboTel kaHanos nopta Beoga/sbiBoga PORTA HaxogsaTtcs B
pernctpe ADCON1 (ynpasnstowmn peructp ALMT).

lMpumeyaHue. MNocne cbpoca no BkNOYEHNO NuTaHus BbiBogbl RAS, RA3:RAQ HacTpamBalTCa Kak aHanoroBble BXOAbl,
yteHue pgaet pesynbTar '0'. BoiBogbl RA4, RA6 npu cbpoce POR HacTpauBaloTcsi kKak LmdpoBble BXOAbI.

Butbl pernctpa TRISA ynpasnstoT HanpaBneHnem kaHanoB PORTA, gaxe korga OHM MCMOMNb3YHOTCS Kak aHanorosble
Bxoabl. [lonb3oBaTtenb [OMKEH YAOCTOBEPUTLCHA, YTO cooTBeTcTBytowmMe kaHanbl PORTA HacTpoeHbl Ha Bxo4 npu
MCMNOb30BaHNN NX B KAYECTBE aHaNoroBbIX BXOAO0B.

TMpumep 9-1. NHnumanmsaums PORTA
CLRF PORTA ; Mumumanmsauus PORTA
; C OUMCTKOM BEIXOIHOM
; BalleJsKy IaHHBIX
CLRF LATA ; AJIbTEPHATMBHEI METO.
; OUMCTKM BBIXOIHOM
; 3alleJIKM IOaHHBIX

MOVLW 0x07 ; Hactporka ALl
MOVWEF ADCON1 ; Kak LUPPOBEIX BXOHOB
MOVLW 0xCF ; 3BHaueHUue
; MHMLMaIM3auunu
; HanpaBJIeHMs IOaHHEIX
MOVWF TRISA ; YcrauoBuTh RA<3:0> Bxomamu

; RA<5:4> BHIXOIamMu
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PucyHok 9-1. CtpykTypHas cxema BbiBogoB RA3:RAD n RA5

RD LATA
LLvHa
[OaHHbIX
D Qr—
VDD
WR LATA

unm _r CK ¥ Q D_{ P
PORTA

3aulenka ﬂaHHbj
— D Q

N o™
WR TRISA _ '
— CK L Q Vss

3auernka TRIS Pexum

aHanorosoro
ey Bxofa

| BxoaHon

Bydep
RD TRISA Tmh

} a bl

EN
RD PORTA >

Bxop SS (tonbko RA5)

K AUM v moaynio LVD

-

lMpumeyaHue. BbiBOAbI MMEIOT 3alUMTHbIE OMOAbI, NOAKNOYEHHbIE K Vpp M Vss.

PucyHok 9-2. CTpykTypHas cxema BbiBoga RA4/TOCKI

LLnHa
OaHHbIX

o LATA ckL-Q oM
PORTA | N
3allenka gaHHbIX

e— D Q Vss
WR TRISA % Wrel BxogHon
— CKY-Q (o Bychep ¢ :\7
Tpurrepom
Sawenka TRIS LWimnrra
‘ ]
RD TRISA
/I Q D
EN
RD PORTA —I

__TakToBblii BX0og TMRO

lMpumeyaHue. BbiBoa4 nMeeT 3alUMUTHBIN OMOA, NOAKOYEHHbI TOMBKO K Vss.
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PucyHok 9-3. CTpykTypHas cxema BbiBoga RAB

BkntoyeHune
ECRAG vnu
RCRA6
—
WnHa '
AaHHBIX RD LATA
3aluernka gaHHbIX ; ;
*—
D Q VDD
— 4 cK_Q P
WR LATA x D
unu
PORTA
(1)
WR »—tCK Ql—e Vss

TRISA 3awenka TRIS

N

RD TRISA
BkntoyeHune BxoagHon
ECRAG vnu 6ydep
RCRA6 T
Q D
EN

RD PORTA DO

lMpumeyaHue. BbiBog uMeeT 3alUnTHbIe ANOAbI, MOAKIMYEHHbIE K Vpp U Vss.

Tabnuya 9-1. PyHKUMOHaNbLHOE Ha3HaveHve BbiBogos PORTA

OGo3Ha4yeHue Ne 6uTta Bydep OnucaHue

RAO/ANO 0 TTL Bxopn/BbIxo Unn aHanorosbIi BXOA.

RA1/AN1 1 TTL Bxoa/BbIxo4 nnn aHanoroBbIN BXog,.

RA2/AN2/VReg- 2 TTL Bxop/BbIxoq, aHanorobIn BXo4 Unu VRek..

RA3/AN3/VReg+ 3 TTL Bxoa/Bbixoa, aHanorosbIn BXod U Vrer-+.

RA4/TOCKI 4 ST Bxopa/Bbixoq unu Bxof TaktoBoro curHana ansa TMRO.
BbIX04 C OTKPbLITLIM KOJIIEKTOPOM.

RAS5/AN4/-SS/LVDIN 5 TTL Bxoa/Bbixon, Bxoa Bbibopa Begomoro SPI, aHanoroBbi BXo4 Mnv BXOf,
OeTeKTopa NOHWXEHHOTO HaNPsSHKEHMS.

OSC2/CLKO/RA6B 6 TTL 0OSC2, BbIxoa TAKTOBOrO cUrHana unm kaHan nopTa BBoAa/BbiBoAa.

O6o3HaueHune: ST = Bxopg ¢ Tpurrepom LLmntTa; TTL = BXOogHOM Gydep TTJ1

Tabsuya 9-2. Pernctpbl 1 6uThl, cBsidaHHble ¢ paboTtort PORTA

3HaueHue
Apnpec Umsa bur 7 But 6 But 5 but 4 But 3 Burt 2 But 1 But 0 nocne

POR, BOR
F80h PORTA - RA6 RA5 RA4 RA3 RA2 RA1 RAOQ -x0x 0000
F89h LATA - PervcTp BbIXOAHbBIX AAHHbIX —XXX XXXX
F92h TRISA - PerncTtp HanpaBneHus gaHHbIX -111 1111
FC1h ADCON1 ADFM ADCS2 | s | s | PCFG3 | PCFG2 | PCFG1 | PCFGO 00-- 0000

O003HaYeHNsI: X = HEU3BECTHO; U = HE U3MEHSIETCS; I = pes3epB; - = HE pealmin3oBaH, YNTaAeTCA Kak ‘0.
3aTeHeHHble s4elkn Ha pa60Ty He BITUAIOT.
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9.2 Peazucmpbl PORTB, TRISB, LATB

PORTB - 8-paspsgHbiii AByHanpaBreHHbIn nopT BBoAa/BbiBoga. butel pernctpa TRISB onpepensitor Hanpasnexuve
KaHanoB nopta. YcraHoBka 6utea B 1’ pernctpa TRISB nepeBoauT BbixogHow bydep B 3-e coctosiHue. 3anuck ‘0’ B peructp
TRISB HacTpavBaeT COOTBETCTBYIOLLMI KaHan Kak BbiIxod, cogepxumoe 3awenku PORTB nepepaetcs Ha BbiBOA
MUWKPOKOHTpoOnnepa.

Pernctp 3awenkn LATB oTobpaxaetca Ha namsaTb AaHHbIX. Onepauus Tuna «4YTeHne — moamdumkaums — 3anucb» C
pernctpom LATB OyaeT BbINOIHEHA C AaHHLIMM, 3anMcaHHbIMU B MOPT BBoAa/BbiBoga PORTB.

TMpumep 9-2. NHnumanumsaums PORTB
CLRF PORTB ; Mumumanmsauus PORTB
; C OUMCTKOM BEIXOIHOM
; BaleJsKy IaHHBIX
CLRF LATB ; AJIbTEPHATMBHEI MeTO.
; OUMCTKM BBIXOIHOM
; BalleJIKM IOaHHBIX

MOVLW 0xCF ; 3BHaueHUue
; MHMLMAaIM3alunu
; HaOpaBJIeHMS IaHHBIX
MOVWE TRISB ; YcranoBuTb RB<3:0> Bxomamm

; RB<5:4> BRIXOmaAMM
; RB<7:6> Bxomamu

K kaxxgomy BbiBogy PORTB nogkntodeH BHyTpeHHUI noatsrusatowwmin pesuctop. but -RBPU (INTCON2<7>) onpegenser,
nogkntoyeHsl (-RBPU=0) wnnu Het (-RBPU=1) nogtarusaiowme pesuctopbl. [loaTarvBatowme pesncTtopbl aBTOMaTUYeCcKu
oTKntovalTes nocrne cbpoca no BknoyeHno nutanma POR, 1 korga kaHanbsl nopTa HacTpavMBalTCH Ha BbIXos,.

TMpumeyaHue. MNMpu copoce POR kaHanbl nopTta BBoAa/BbiBoga PORTB HacTpamBatoTcs Kak LMdpoBble BXOAbI.

YeTbipe kaHana PORTB RB7:RB4, HacTpoeHHble Ha BXOf, MOryT reHepmMpoBaTh NpepbiBaHWsA MO N3MEHEHWNIO NTOTMYECKOro
YPOBHSA curHana Ha Bxoge. Ecnv oguH n3 kaHanoB RB7:RB4 HacTpoeH Ha BbIXod, TO OH HE MOXET ObiTb WCTOYHWKOM
npepbiBaHuin. CurHan Ha BbiBogax RB7:RB4 cpaBHMBaeTCcs CO 3HAYEHWEM, COXpPaHEHHbIM npu nocnegHem vteHnn PORTB. B
crnyyae HecoBrageHUs ogHOro u3 3HauveHun yctaHaenueaetcs dnar RBIF (INTCON<O0>), n ecnu paspelleHo, reHepupyeTcs
npepbiBaHueE.

OTO npepbiBaHUE MOXET BbIBECTU MUKPOKOHTpomnnep u3 pexuma SLEEP. B nognporpamme o6paboTkv npepbiBaHWM
HeobxoaMMo caenatb crefyrolme AencTBUS:

e BbinonHutb YteHne nnu 3anuce B PORTB, ncknoumMB HeCOOTBETCTBUE
e Co6pocutb pnar RBIF B0’

HecooTBeTCTBME COXPaHEHHOrO 3HaYeHusi ¢ curHanom Ha Bxoge PORTB Bcerga yctaHaenuaeT 6ut RBIF B “1°. YTeHue
13 PORTB npepBeT ycrnoBue HeCOOTBETCTBMSA U NO3BONUT cOpocuTk dnar RBIF B ‘0’

MpepbiBaHMA MO M3MEHEHWIO CUrHana Ha BXo4ax PEeKOMEHAYeTCH MCMNoNb3oBaTb AN1A ONpefeneHnsl HaxaTus KraBuLl,
korpa PORTB nonHocTbio 3ajeiicTBOBaH Ansi peanu3aumu knaeBuatypbl. He pekomenpyetcsi onpawuvsate PORTB npu
MCMNONb30BaHUM NpPepbIBaHNI N0 U3MEHEHUIO BXOAHOMO CMrHarna.

BbiBog RB3 moxeT BbITb HacTpoeH 6uToM koHdurypaumm CCP2MX kak AONONHUTENbHbIV NepudepuitHbIi BbIBOA MOAYNS
CCP2 (CCP2MX=0).
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PucyHok 9-4. CTpykTypHas cxema BbiBogoB RB7:RB4
VDD
RRPL2
RBPU® FHOTHFMB.
L pesuncTop
Wia ﬂaHHbIXSaUJ,enKa [aHHbIX
D Q —X
WR LATB o
nnn CK—X_
PORTB 3awenka TRIS
D Q
WR TRISB BxogHoi
CK ower \/ Y
T .
BxoaHow
L p 6ycep ¢
rpurrepom
RD TRISB WmuTTa
1 :II
RD LATB 3awenka
ﬁ Q@ D
YcraHoska RBIF RD PORTB EN Q1
i P
RD PORTB
OT apyrux EN
BblBogoB RB7:RB4 Q3

RB7:RB5 B pexu1me nocnegoBaTenbHOro NporpaMmMmpoBaHnst

lNpumeyaHusi:
1. BbiBOAblI UMET 3alMUTHbIE ANOAbLI, NoAKIoYeHHbIe K Vpp U Vss.
2.

[nsa BKNOYEHNsT NOATArMBAKOLWMNX PE3NCTOPOB HEOOX0OUMO YyCTaHoBUTL B '1' cooTBeTCcTBYOWMA 6UT TRISB 1
cbpocutb B '0' 61T -RBPU (INTCON2<7>).

PucyHok 9-5. CTpykTypHas cxema BbiBogos RB2:RB0O
Voo
RBPU® MoTarms.
@O_{ P peauctop
w 3aluenka AaHHbIX
WHa OaHHbIX
D I
@ L @“)
WR PORT CK s 110
3auwenka TRIS
D Q
WR TRIS CK\_ BXOJJ,HOVIK7
Gydep
T

[

RD TRIS
[

RD LATB

ﬁ Qa D
RD PORT EN
RBX/INTx <
\I |
BxopnHoi 6ychep ¢ RD PORT
Tpurrepom Wmutta
lMpumevaHusi:
1.

BbiBOAbLI UMEIOT 3aLUUTHbIE ANOAbI, MOAKMOYEHHbIE K Vpp U Vss.
2.

[ns BKNIOYEHMS NOATAMMBAOLLNX PE3UCTOPOB HEOBXOAMMO ycTaHoBUTL B '1' cooTBeTCTBYHOWMIA 61T TRISB 1
cbpocutb B '0' 61T -RBPU (INTCON2<7>).
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PucyHok 9-6. CTpykTypHas cxema BbiBoga RB3

VoD
RBPU D_‘ g Motsrva.
CCP2MX pesnctop
CCP BbIxog @ 1 VDD
P

Brniouetne® 0
CCP Bbixoga 3
Wa FaHHbIx allenka aaHHbIX /o

D Q —e
WR LATB unnu
WR PORTB Ky ._D—| N

Bawenka TRIS Vss
D
BxopaHow

WR TRISB _\__ Gydep ‘7

CK Qe T

q
RD TRISB
< '—
RD LATB
e Q D
RD PORTB EN
RD PORTB
CCP2 Bxon <‘|
BxopaHom Bydep ¢ |
Tpurrepom LLmutTta CCP2MX =0

lpumeyaHus:
1. BbIBOAbI UMEWT 3aLlUUTHbIE AMOObl, NOAKNYeHHbIe K Vpp U Vss.
2. [ns BKMHOYEHMS NOATAMMBaloLWMX Pe3ncTopoB Heobxoammo ycTaHoBuTh B '1' cooTBeTCcTBYHOWMIA 6UT TRISB 1
cbpocutb B '0' 6UT -RBPU (INTCON2<7>).
3. CCP2 mynbtunnekcupoaH ¢ RB3, ecnu CCP2MX=0 (B perncrpe KoHpurypaumm).
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Tabnuya 9-3. PyHkuMoHanbHoe Ha3HaveHne BbiBogos PORTB

OGo3Ha4yeHue Ne 6uTta Bydep OnucaHue

RBO/INTO 0 TTL/ST™ | Bxoa/BbIxof Uru BHelLHee npepbieaHue INTO.
BHyTpeHHUe noaTsarveatoLLmMe pe3ncTopsi.

RB1/INT1 1 TTL/STY | Bxop/Bbixon vnu BHeluHee npepbisaHue INTH.
BHyTpeHHWe noaTsarveatoLLime pesncTopsl.

RB2/INT2 2 TTL/ST™ | Bxoa/Bbixof v BHelLHee npepbiBaHue INT2.
BHyTpeHHUe noaTsarveatoLLme pe3ncTopsi.

RB3/CCP2/INT3® 3 TTL/ST® | Bxoa/Bbixon unu BHelwHee npepbiBaHue INT3. Bxon 3axBaTa 2, BbIXof
cpaBHeHuss 2, Bbixog WWM 2, ecrim 6ut CCP2MX = 0 B 6utax
KOHpurypauun. BHyTpeHHWE NoaTarMeaLLmMe pesncTopsi.

RB4 4 TTL Bxopa/Bbixon (npepbiBaHNe No M3MEHEHMWIO CUrHana Ha BXoge).
BHyTpeHHUe noaTtarveatoLLme pe3ncTopbl.

RB5/PGM 5 TTL/ST® Bxop/Bbixof (MpepbiBaHME MO N3MEHEHUIO CUTHaNa Ha Bxoae).
BHyTpeHHUe noaTtarMeatoLLme pe3ncTopsi.
BkntoyeHne pexxmma HU3KoBONbTHOrO nporpammupoBanus ICSP.

RB6/PGC 6 TTL/ST? Bxoga/Bbixon (NpepbiBaHNE No M3MEHEHMWIO CUrHaNa Ha BXoge).
BHyTpeHHUe noaTtsrMeatoLLme pesncTopsi.
Bxop TakTOBOro curHana Ansi BHyTPUCXEMHOro nporpammmpoBanus ICSP.

RB7/PGD 7 TTL/ST® Bxop/Bbixof (MpepbiBaHME MO N3SMEHEHUIO CUTHaNa Ha Bxoae).
BHyTpeHHUe noaTtarMeatoLLme pe3ncTopsi.
BbiBOA AaHHbIX ANsi BHYTPUCXEMHOro nporpammupoBaHus ICSP.

O6o3HaveHune: ST = Bxog ¢ Tpurrepom WmuntTa; TTL = BxogHou 6ydep TTJ

lNpumeyaHusi:

1. BxogHon 6ydhep ¢ Tpurrepom LLmMutTa npm Mcnonb3oBaHMM BHELLHMX NPEPbLIBAHUIA.

2. BxopgHow 6ydep c Tpurrepom LLimnTtTa npm paboTe B pexunme nocrnegoBaTeribHOro NporpaMMUpOBaHUS.
3. Pexum pabotbl BbiBoga (RB3 unn CCP2) onpenensietca 6utom CCP2MX B peructpe koHurypaumm.
4. BxopgHown bydep c Tpurrepom LmutTa npmn ncnonb3osaHum BeiBoga kak CCP2.

Tabsuya 9-4. Peructpbl 1 6uThl, cBsidaHHble ¢ paboTton PORTB

3HayeHue
Appec Umsa but 7 But 6 but 5 but 4 but 3 but 2 But 1 But 0 nocne

POR, BOR
F81h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXK XXXX

F8Ah LATB

PeFI/ICTp BbIXO4HbIX JaHHbI

X

XXXX XXXX

F93h TRISB Pernctp HanpaeneHns gaHHbIX 1111 1111
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FF1h INTCON2 RBPU INTEDGO | INTEDG1 | INTEDG2 - TMROIP - RBIP 1111 -1-1
FFOh INTCON3 INT2IP INT1IP - INT2IE INT1IE - INT2IF INT1IF 11-0 0-00

O603HaYeHUs1: X = HEM3BECTHO; U = He U3MEHSIETCS; I = pe3epB; - = He peanu3oBaH, yutaeTcs kak ‘0’
3aTeHeHHble A4Yekn Ha paboTy He BIUSIIOT.
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9.3 Peaucmpsbi PORTC, TRISC, LATC

PORTC - 8-paspsigHbiii AByHanpaBrieHHbI MopT BBoAa/BbiBoga. butbl pervctpa TRISC onpepensioT HanpaBrneHuve
KaHanoB nopta. YctaHoBka 6uta B ‘1’ peructpa TRISC nepesoaut BbixogHon 6ydep B 3-e coctosiHue. 3anuch ‘0° B perucTp
TRISC HacTpanBaeT COOTBETCTBYWOLWNA KaHan Kak BbiIxod, cogepxumoe 3awenku PORTC nepepaetca Ha BbiBOA
MWKPOKOHTpOrnepa.

Pernctp 3awenkn LATC oTobpaxaeTcsa Ha namatb AaHHbIX. Onepaumsi Tuna «vTeHne — mogudmkaumsi — 3anucb» C
pernctpom LATC GygeT BbiNOnMHEHa C AaHHbIMK, 3anncaHHbIMK B NopT BBoAa/BeiBoga PORTC.

BbiBogbl PORTC MynbTUNNEKCMpoBaHbl C HECKONbKMMU MepudepuHbiMu MogynsMu (cM. Tabnuuy 9-5). Ha kananax
PORTC npwucyTtctByeT BxogHou 6ydep ¢ Tpurrepom LLimuTTa.

Mpu ncnonb3oBaHUM NepUdEPUNHBLIX Moayrnen HeobxoaMMO COOTBETCTBYHOLLMM OOpa3om HacTpauBaTb OWTbI perncrpa
TRISC ans kaxpgoro BeiBoga PORTC. HekoTtopble nepudepuitHbie Mogynu oTMeHsiioT aencteue 6utos TRISC, npuHyanTensHo
HacTpamBas BbIBOA Ha BXoA Wnu Bbixod. TpeboBaHusi Kk HacTponke 6utoB TRISC cMoTpuTe B onucaHWu Ha COOTBETCTBYHOLLMIA
nepudepuinHbIn MOaynb.

| IMpumeyaHue. MNMpu copoce POR kaHanbl nopta BBoga/BbiBoga PORTC HacTpanBaloTcs kak LimgpoBble BXxogbl.

PeanbHoe HanmpaBneHve AaHHbIX kaHana nopTa BBoda/BbiBoda He 3arpyxaetcs B peructp TRISC, yto nossonser
MCMonb30BaTh KOMaHAbl «4TeHWe — moaudukauns — 3aanmcb» npu obpatyeHumn k pernctpy TRISC 6e3 orpaHndeHui.

Pexum paboTbl BeiBoga RC1 ynpaensietcs 6utom CCP2MX B peructpax koHdurypauuu. Mo ymondaHuio BbiBog RC1
MYNbTUMIEKCUPOBAH C BbIBOAOM nepudepuiiHoro moaynsa CCP2 (CCP2MX=1).

TMpumep 9-3. NHnumnanmsaumns PORTC
CLRF PORTC ; VMamumanmsaumsa PORTC
; C OUMCTKOM BEIXOIHOM
; 3BalleJIKM IOaHHBIX
CLRF LATC ; AJNIbTEPHATUBHEIM METOI
; OUMCTKM BEIXOIHOMU
; BalleJIKM IOaHHBIX

MOVLW 0xCF ; 3BHaueHUue
; MHMLMaIM3alunu
; HaOpaBJIeHMS IaHHBIX
MOVWE TRISC ; YcranoBuTb RC<3:0> Bxomamm

; RC<5:4> BrIXOmamm
; RC<7:6> Bxomamu

PucyHok 9-7. CTpykTypHas cxema BbiBogos RC7:RCO

BbiGop nopt/nepudepus @2

JE VoD
BbIxo4 AaHHbIX nepudepum [
RD LATC
LLnHa paHHbIX
D Q
WR LATC nnn _ E
WR PORTC CK %Q o™
3aulenka AaHHbIX
3awenka TRIS
D Q
WR TRISC & T L_{:>—4N
[ K/ BxopaHoit 6ycep ¢
RD TRISC Tpurrepom WmutTa
Vss
BkritoueHue Bbixoaa

nepudepun (3)
Q D
EN
RD PORTC T ]

Bxop paHHbIX nepudepumn

lpumeyaHus:
1. BbiBOAbI MMEIOT 3aWUTHBIE ONOAbI, NOAKIIOYEHHbIE K Vpp U Vss.
2. Pexuma kaHana — BbIBOA MCMONb3yeTcs nepudepuitHbIM Moaynem nunv undpoBor NopT BBOAA/BbIBOAA.
3. CurHan pa3speluenns (OE) oT nepudepuiiHoro Moaynsi, HacTpavmBaTb KaHan Kak BbIXOZ.
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Tabsuya 9-5. PyHkuMoOHaNbLHOEe Ha3HaveHve BbiBogoB PORTC

OGo3Ha4yeHue Ne 6uTta Bydep OnucaHue

RCO/T10SO/T1CKI 0 ST Lindposoit kaHan nopTta BBoAa/BbiBOAA.
Bbixoa ansa nogkntoyeHnst kapueBoro pesoHatopa TMR1.
Bxog taktoBoro curHana gns TMR1/TMR3.

RC1/T10SI/CCP2 1 ST Lindposoin kaHan nopta BBoAa/BbIBOAA.
Bxop ons nogkntoveHus kapueBoro pesoHaTopa TMR1.
Bxopg 3axsata 2, Bbixog cpaBHeHus 2, Bbixog LUAM.

RC2/CCP1 2 ST Lindposoit kaHan nopTta BBoAa/BbiBOAA.
Bxopg 3axBata 1, Bbixoq cpaBHeHus 1, Bbixog LLNM 1.
RC3/SCK/SCL 3 ST Lindposoi kaHan nopta BBoAa/BbIBOAA.

Bxopn/Bbixo4 TakTOBOro curHana B pexvme SPI.
Bxon/Bbix04 TAaKTOBOrO CUrHana B pexvme I’C.

RC4/SDI/SDA 4 ST Lindoposon kaHan nopTta BBoAa/BbIBOAA.
Bxop gaHHbIX B pexume SPI.
Bxoa/BbIXxo4 AaHHbIX B peXUMe I’C.

RC5/SDO 5 ST Lindposoi kaHan nopta BBoAa/BbIBOAA.
Bbixoa aaHHbIX B pexume SPI.
RC6/TX/CK 6 ST Lindposon kaHan nopta BBoAa/BbIBOAA.

Bobixoa nepepatunka USART B aCMHXPOHHOM pexnme.
BbIBOA CMHXPOHM3AUUKN B CUHXPOHHOM pexnme USART.

RC7/RX/DT 7 ST Lindposoit kaHan nopta BBoAa/BbiBOAA.
Bxop npnemHuka USART B aCMHXPOHHOM pexume.
BobiBoa gaHHbIX USART B CUHXPOHHOM pexume.

O6o3sHaueHune: ST = Bxog ¢ Tpurrepom LWmutTa

Tabnuya 9-6. Pernctpbl 1 6UThl, cBsA3aHHble ¢ paboton PORTC

3HauyeHune
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne

POR, BOR
F82h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RCA1 RCO XXXX XXXX
F8Bh LATC PerncTp BbIxogHbIX AaHHbIX XXXK KXKX
F94h TRISC Pernctp HanpaBneHusi AaHHbIX 1111 1111

O603HauYeHNs: X = HEM3BECTHO; U = HE UBMEHSIETCS; I' = Pe3epB; - = He pearnu3oBaH, YutaeTcs kak ‘0’.
3aTeHeHHble AYelikn Ha paboTy He BNUSIOT.
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9.4 Peaucmpsbi PORTD, TRISD, LATD

OTOT pasgen npegHasHaveH TosbKo Anst MUKpOoKoHTponnepoB PIC18F4X2.

PORTD - 8-paspsgHbin AByHanpasneHHbI MopT BBoda/BbiBoga. butbl pernctpa TRISD onpepensioT HanpasneHue
KaHarnoB nopta. YctaHoBka 6uta B ‘1’ peructpa TRISD nepeBoaut BbixogHon 6ydep B 3-e coctosiHue. 3anuch ‘0° B permucTp
TRISD HacTpauBaeT COOTBETCTBYHOLINA KaHan Kak BbIxod, cogepxumoe 3awenku PORTD nepepmaetca Ha BbiBOA
MUWKPOKOHTpoOnnepa.

Pernctp 3awenkn LATD otobpaxaeTca Ha namatb AaHHbIX. Onepauusi Tuna «vTeHne — mogudpvkaumsi — 3anucb» C
pernctpom LATD GygeT BbiNonHeHa ¢ AaHHbIMK, 3anucaHHbIMK B NopT BBoAa/BeiBoAa PORTD.

Ha kananax PORTD npucytctByeT BxogHown 6ycdep c Tpurrepom LWmutta. Kaxagpin kaHan PORTD uHamBuayanbHO
HacTpanBaeTCs Ha BXOZ WUIN BbIXOL.

lMpumeyaHue. MNpu copoce POR kaHanbl nopta BBoga/BeiBoga PORTD HacTpanBalTcs Kak LMdpoBble BXOAbI.

PORTD moxeT paboTaTb kak 8-paspsHblii MUKPOMPOLECCOPHLIN MOPT (BEAOMbIA NapannenbHbIl nopT), ecnu 6ut
PSPMODE (TRISE<4>) yctaHoBneH B '1'. B pexvume BeAOMOro napansienbHoro noprta k BxoAam nofkntouveHsl bydepsl TTJI.
Moppo6Hoe onucaHve paboTbl C BEAOMbIM NapasnnensHsIM NOPTOM CMOTpUTe B pasaene 9.6.

TMpumep 9-4. Nununanmsaumns PORTD

CLRF PORTD ; Mumumanmsaumsa PORTD
; C OUMCTKOM BEIXOIHOM
; BalleJIKM IaHHBIX
; AJIbTEPHATMBHEI MeTOI
; OUMCTKM BBIXOIHOM
; BaleJsKy IaHHBIX
; 3BHaueHune
; MHMLMaIM3aumumn
; HaIpaBJIeHMSA IOaHHBIX
; YcrauoBuTh RD<3:0> Bxomammu
; RD<5:4> BHIXOIamMu
; RD<7:6> Bxomammu

CLRF LATD
MOVLW 0xCF

MOVWEF TRISD

PucyHok 9-8. CTpykTypHas cxema BbiBogoB RD7:RD0O
B peXuMe kaHasioB nopta BBoga/BbiBoga

ﬂ
WuHa RD LATD
NaHHbIX ™~
D Q l/(
1o M
WR LATD
unm CK
PORTD 3allenka AaHHbIX
o— D Q
Bydpep ¢ K\7
Bauwenka TRIS TpUrrepom
/| WmunTTa
RD TRISD
e Q D

EN
RD PORTD {>o _|

lMpumeyaHue 1. BbiBOAbI MMEIOT 3aLLMTHbIE ANOAbI, NOAKMOYEHHbIE K Vpp U Vss.
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Tabnuya 9-7. PyHKUMOHaANbLHOE Ha3HaveHve BbiBogos PORTD

OGo3Ha4yeHue Ne 6uTta Bydep OnucaHue
RDO/PSPO 0 ST/TTL'Y | Bxoa/Bbixod unu napannenbHbli BegoMbli nopT 6uT 0.
RD1/PSP1 1 ST/TTL™ | Bxoa/Bbixog unn napannensHbId BeAOMblii NopT 6UT 1.
RD2/PSP2 2 ST/TTL'"” | Bxoa/Bbixog unv napannenbHblii BE4OMbIN MOPT 6UT 2.
RD3/PSP3 3 ST/TTL'Y | Bxoa/Bbixod unv napannenbHblii BEAOMbIN MOPT 6UT 3.
RD4/PSP4 4 ST/TTL'Y | Bxoa/Bbixod unu napannenbHbli Be4OMbIN MOPT GUT 4.
RD5/PSP5 5 ST/TTL™ | Bxoa/Bbixod unu napannenbHbld BeOOMblii NopT 6T 5.
RD6/PSP6 6 ST/TTL™ | Bxoa/Bbixog unv napannensHbl BeOOMblii NOpT 6UT 6.
RD7/PSP7 7 ST/TTL'"” | Bxoa/Bbixod unv napannenbHblii BE4OMbIN MOpT 6uUT 7.

O6o3HaueHune: ST = Bxopg ¢ Tpurrepom LLmntTa; TTL = BXogHOM Gydep TTJ1

lMpumeyaHue 1. BxogHon 6ydep ¢ Tpurrepom LLiIMuTTa B pexxmme kaHanos nopTa BBoAa/BbiBoAa, BxoaHon 6ydep TTJ1 B
pexvme BeOMOro napannenbHoro nopra.

Tabsuya 9-8. Pernctpbl 1 6uThl, cBsidaHHble ¢ paboTot PORTD

3HauyeHne
Appec Umsa but 7 But 6 but 5 but 4 but 3 bur 2 But 1 But 0 nocne

POR, BOR
F83h PORD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXK XXXX
F8Dh LATD Perncrp BbIXOAHbIX AaHHbIX XXKX KXXX
F95h TRISD Pernctp HanpaBneHns gaHHbIX 1111 1111
F96h TRISE IBF | OBF [PSPMODE | - | - | Pernctp HanpaBneHus gaHHbIx 0000 -111

O603HauYeHNs: X = HEM3BECTHO; U = HE UBMEHSIETCS; I' = Pe3epB; - = He pearnu3oBaH, YutaeTcs kak ‘0’.
3aTeHeHHble AYelikn Ha paboTy He BNUSIOT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 91




DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

9.5 Peaucmpbi PORTE, TRISE, LATE

OTOT pasgen npegHasHaveH TosbKo Anst MUKpOoKoHTponnepoB PIC18F4X2.

PORTE - 3-paspsgHbiii AByHanpaBneHHbIn nopT BeBoga/BbiBoga. butbl pernctpa TRISE onpepgensior Hanpasnexuve
KaHanoBs nopra. YctaHoBka 6uta B '1’ pernctpa TRISE nepeBoguT BbixogHow bydep B 3-e coctosiHue. 3anuck ‘0’ B perucTp
TRISE HacTpavMBaeT COOTBETCTBYIOLLMI KaHan Kak BbIxod, cogepxumoe 3awenkm PORTE nepepaetcs Ha BbiBOA
MWKPOKOHTpOrnepa.

Pernctp 3awenkn LATE oTobpaxaetca Ha nmamsitb AaHHbIX. Onepauus Tuna «4TeHne — moaudmkaums — 3anucb» C
pernctpom LATE OyaeT BbINOIHEHA € AaHHLIMM, 3anMcaHHbiMU B MOpT BBoAa/BbiBoga PORTE.

PORTE umeet 1pu BbiBoga (REO/-RD/AN5S, RE1/-WR/ANG, RE2/-CS/AN7), nHanBmayansHO HacTpavBaeMble Ha BXOZA UMK
BbIxoa. BbiBogbel PORTE umetoT BxogHon 6ydep LLmuTTa.

B peructpe TRISE pasmelyatotcs 6uThl ynpaBneHust Be4OMbIM NapaniienbHbiM MOpTOM.

BbiBogbl PORTE mynbTunnekcMpoBaHbl ¢ aHanoroBbiMu Bxogamu. Korga kaHanbl PORTE HacTpoeHbl kak aHanorosble
Bxoapl, yteHne PORTE uteHne Gynet gaBatb pesynbrtart '0'.

Butbl pernctpa TRISE ynpasnstoT HanpasneHnem kaHanoB PORTE, gaxe korga OHM MCNOMb3YHOTCS Kak aHanorosble
BxoAdpl. [onb3oBaTenb [AOMKEH YAOCTOBEPUTBLCS, 4YTO cooTBeTcTBylWMe kaHanbl PORTE HacTpoeHbl Ha Bxoa npwu
MCMOSIb30BaHNN NX B KQYECTBE aHaNoroBbIX BXOAOB.

lMpumeyaHue. MNocne copoca No BKYEHMIO NUTaHWs BbiBogbl PORTE HacTpavBaloTCs Kak aHanoroBble BXOAbI.

Mpumep 9-5. NHnumanusaums PORTE
CLRF PORTE ; UMumumanmsauus PORTE
; C OUMCTKOM BEIXOIHOM
; BaleJsKy IaHHBIX
CLRF LATE ; AJIbTEPHATMBHEI MeTO.
; OUMCTKM BBIXOIHOM
; 3BalleJIKM IOaHHBIX

MOVLW 0x07 ; Hactporka ALl
MOVWEF ADCON1 ; Kak LUPPOBEIX BXOHOB
MOVLW 0x05 ; 3BHaueHUue

; MHMLMaIMs3aumumu

; HaOpaBJIeHMSA IOaHHBIX
MOVWF TRISE ; YcranoBuTh RE<0> BXOIOM

; RA<1> BHIXOIOM
; RE<2> Bxonowm

PucyHok 9-9. CTpykTypHasi cxema BbiBogoB RE2:REQ
B peXvMe KaHanoB nopTa BBoga/BbiBoga

RD LATE
LLnHa
aHHbIX
A D Q
1o M
WR LATE
MmT——————tCK_\_
PORTE 3aluernka gaHHbIX
e— D Q
WR TRISE | CK_\_ BxogHoit
6ydep c :\7
3awenka TRIS TpUrrepom
WmunTTa
ﬂ
RD TRISE
Q D
EN
RD PORTE E:>c _W
K ALN
-

lMpumeyaHue 1. BbiBOAbI MMEIOT 3aLLMTHbIE ANOAbI, NOAKMOYEHHbIE K Vpp U Vss.
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Tabsnuya 9-9. PyHkumoHanbHoe Ha3HaveHne BbiBogos PORTE

O6o3Ha4YeHue

Ne 6uTa

Bydep

OnucaHue

REO/-RD/AN5

0

sT/TTL™

Bxoa/Bbixof, BXoA ynpaBreHust YTeHMeM Be4OMOro naparnsenbHoro nopta Unu aHanorosbli
BXOA!

-RD

1 = OxunpaHue

0 = Onepauust yteHus. 3awenka PORTD nogkntoveHa Kk BbiBogam PORTD (ecnu -CS = 0)

RE1/-WR/ANG

sT/TTL™

Bxopa/Bbixod, BXOA, ynpasrieHnst 3anncbio BeAOMOro napannenbHoro nopta UM aHanorosbIin
BXOA!

-WR

1 = OxunpgaHue

0 = Onepauus 3anvcu. [laHHble ¢ BbiBogoB PORTD coxpaHstoTCs BO BHYTPEHHEN 3aLlernke
PORTD (ecnn -CS = 0)

RE2/-CS/AN7

sT/TTL™

Bxoa/Bbixog, Bxof BbIGopa MMKpOCXeMbl BEOMOrO naparnsienbHoro nopta Unv aHanorosbIi
BX0n4;

-CS

1 = Mukpocxema He BblbpaHa

0 = Mukpocxema BblbpaHa

O6o3HaueHune: ST = Bxopg ¢ Tpurrepom LmntTa; TTL = BXOgHOM Gydep TTJ1
lMpumeyaHue 1. BxogHon 6ydep ¢ Tpurrepom LLiMntTa B pexxume kaHanoB noprta BBoAa/BbiBoAa, BxoaHou bydep TTJ1 B

pexunmMme BegomMoro napannenbHoro nopTa.

Tabnuya 9-10. Pernctpbl 1 6uThl, cBsi3aHHble ¢ paboTton PORTE

3HayeHue
Appec Umsa but 7 But 6 but 5 but 4 but 3 but 2 But 1 But 0 nocne

POR, BOR
F84h PORE - - - - - RE2 RE1 REO ---- =000
F8Dh LATE - - - - - PervcTp BbIXOAHbBIX AAHHbIX ———— -XXX
F96h TRISE IBF OBF PSPMODE - - Pervctp HanpaBneHus AaHHbIX 0000 -111
FC1h ADCON1 ADFM ADCS2 - - PCFG3 PCFG2 | PCFG1 | PCFGO 00-- 0000

O0603Ha4YeHNst: X = HEUM3BECTHO; U = HE U3MEHSIeTCS; I = pesepB.; - = HEe peanu3oBaH, YutaeTcs Kak ‘0’.
3aTeHeHHble s4elikn Ha pa60Ty He BITUAIOT.
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Pezucmp 9-1. Peructp TRISE

but 7

but 6

but 5

but 4

but 3

but 2

but 1

but 0

R-0 R-0 R/W -0 R/W -0 u-o R/W -1 R/W -1 R/W -1
IBF | OBF | IBOV | PSPMODE | - | TRISE2 | TRISE1 | TRISEO |
but 7 Bbut 0

IBF: but ctatyca npuemHoro 6ydepa Be4OMOro napanmnesnbHOro nopta
1 = NpuHST 6aNT AaHHbIX
0 = 6anT gaHHbIX He 6bin nony4veH

OBF: but cTtaTyca nepegatoLero 6ydepa BegomMoro napasnnensHoro nopra
1 = NnpegBapuTENbHO 3anucaHHbIN 6aNT AaHHbIX eLle He NPoYnTaH
0 = BbIxogHoW Bycep GbIN NpounTaH

IBOV: ®nar nepenosiHeHNs npuemHoro 6ydepa BeLOMOro napansesnsHoro nopra
1 = npousoLuna HoBas 3anuch, a NpeablayWwuin 6anT He Gbin NpoYnTaH (cbpackiBaeTcs NPOrpaMMHO)
0 = nepenonHeHus He GbINo

PSPMODE: Bribop pexuma Be4oMOoro naparsnsensHoro nopra
1 = pexxum Be4OMOro napannernbHoro nopra
0 = BbIBOAbI paboTatoT Kak kaHasnbl MOPTOB BBOAA/BbIBOAA

He ncnonb3ayerca: Yutaercs kak ‘0’
TRISE2: HanpaeneHue BbiBoga RE2
1 = BXopg

0 = BbIXOA

TRISE1: Hanpasnenue BbiBoga RE1
1 =BXxop

0 = BbIXOA,

TRISEO: HanpaeneHue BoiBoga REOQ

1 = BXopg

0 = BbIXOA
O06o3HaueHust

R = yTeHune buta W = 3anucb 6uta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6uT cbpolueH X = HeM3BEeCTHOE COCT.
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9.6 Bedowmsbil napannensHbili nopm PSP

OTOT pasgen npegHasHaveH TosbKo Anst MUKpOoKoHTponnepoB PIC18F4X2.

PORTD wMoxeT paboTtatb Kak 8-paspsigHbli napannenbHbld nopT (MM MOpT MuUKpomnpoueccopa), korda 6wt
PSPMODE(TRISE<4>) yctaHoBneH B '1'. B pexvume BegoMoro napannernbHOro nopta AaHHble acMHXPOHHO 4UTaloTCs WUnu
3anucbiBaloTca BHewHuMn curHanamu -RD (REO/-RD) unn -WR(RE1/-WR) cootBeTCTBEHHO.

BHeLLHWMIA MyKponpoLieccop MOXET ynmTaTb/3anuckiBaTe AaHHble B PORTD. Onepaummn YTeHns/3anvMcuy BbINOMHSTCA npu
HW3KOM IIOrM4EeCKOM YPOBHe curHamnoB Ha Bxogax -RD, -WR M HM3KOM NOrMYeckomM ypOBHE CurHama Ha Bxofe Bblbopa
mMukpocxembl -CS. Butbl TRISE (TRISE<2:0>) gomkHbl ObiTb YCTaHOBMEHbI B '1' (BbIBOAbI HACTPOEHbl Ha Bxod). B peructpe
ADCON1<3:0> BbiBoabl RE2:REQ gomkHbl ObITb HACTPOEHBI Kak LndpoBble kaHanbl BBoaa/Beioga (6utsl PCFG3:PCFGO).

dakTnyeckn cyllecTBylOT ABa 8-paspsfHbIX perncrpa: oauvH pPeructp Ans npuema AaHHbIX, OPYron - AN nepeaaudu.
Monb3oBaTenb 3anucbiBaeT 8-paspsifiHble OaHHble B BbixodHyto 3aulenky PORTD, a untaeT AaHHble CO BXOOHOW 3alleriku
(o6paTuTe BHMMaHWE, BbIXOOHAA M BXOAHAs 3allernka UMeKT oauH 1 TOT e agpec). B aTom pexume 3HadeHne BUTOB peructpa
TRISE wrHopupyeTcs, T.K. HanpaBneHneM AaHHbIX YNpaBnseT BHELIHee YCTPOWCTBO.

3anncb B PSP npowncxoaunTt, ecnu BoiBogbl -CS 1 -WR umeloT HU3kuii ypoBeHb curHana. Ytenue ns PSP npoucxoaurT,
ecnu BbiBoAbl -CS 1 -RD MMEOT HU3KUIA ypOBEHb CUrHana.

[ng pabotbl BeiBogoB PORTE B kavecTBe ynpaBnsAlLLMX BXOAOB BE4OMOro napannenbHOro nopta Hy>HO yCTaHOBUTb B
‘1’ 6utr PSPMODE(TRISE<4>). B atom pexume BblBOAbl AOIMKHLI paboTaTb kak undpoBble kaHamnbl BBOAa/BbiBOAA (perucTp
ADCON1) HacTpoeHHble Ha Bxopf (6utbl TRISE<2:0> pomkHbl 6bITb ycTaHoBneHbl B ‘1°). BbiBoabl BegoMOro napanmnenbHoro
nopTa umetoT BxoaHble bydepbl TTI.

PucyHok 9-10. CtpykTypHas cxema Bbieogos PORTD, PORTE
B pexvMe Be4OMOro napannenbHoro nopra

| WuHa paHHbIX 5 a II/\ _ | E

| X\j{lR LATD [ cK _\_ |
| |PORTD 3allenka gaHHbIX TN
| L Q D
I :I

| |RDPORTD EN |—
| 3auwenka TRIS
I

I

I

I

pd
RD LATD\FI

OpauH 6ut PORTD

P YcraHoBka chnara

< N
PSPIF (PIR1<7>)

3anuce, —
X

lMpumeyaHue 1. BbiBOAbI MMEIOT 3aLLMTHbIE ANOAbI, NOAKMOYEHHbIE K Vpp U Vss.
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PucyHok 9-11. BpemeHHasa gunarpamma 3anvcu B BeJoMblIV napansenbHbli nopT

Ql | @2 | @3 | 4 Q1 | @2 | @3 | 4 Ql | @2 | @3 | o4

PORTD<7:0>

L—|

IBF

OBF

s )\
~

¢

PSPIF

PucyHok 9-12. BpeMeHHasi AvarpamMmma YTeHUst Be4OMOro napasenbHoro nopTa

Q1 | @2 | @3 | Q4 Q1 | Q2 | @3 | 4 Q1 | @2 | @3 | o4

—

WR ! : .
A / 7 T
pmm% : o
" N
o T w\ 5 N
PSPF | 5 Sy

Tabnuya 9-11. Pernctpbl 1 GUThI, CBA3aHHbIe C paboToW Be4OMOro napasnnensHoro nopra

3HauyeHue
Appec Umsa but7 But 6 but 5 but 4 but 3 bur 2 But 1 Bbut 0 nocne

POR, BOR
F83h PORD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX
F8Dh LATD Perncrp BbIXO4HbIX AaHHbIX XXXK KXXX
F95h TRISD PerncTp HanpaBneHust AaHHbIX 1111 1111
F84h PORE - - - - - RE2 | RE1 | REO ---- -000
F8Dh LATE - - - - - PerncTp BbIXOAHbIX AaHHbIX —-——— -XXX
F96h TRISE IBF OBF PSPMODE - - Pernctp HanpaBneHus gaHHbIX 0000 -111
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 1111 1111
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FC1h ADCON1 ADFM ADCS2 - - PCFG3 PCFG2 PCFG1 PCFGO0 00-- 0000

O603HauYeHUs: X = HEM3BECTHO; U = HE UBMEHSIETCS; I' = Pe3epB; - = He peanu3oBaH, YuTaeTcs kak ‘0’.
3aTeHeHHble AYelikn Ha paboTy He BNUSIOT.
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10. Moaynb Tanmepa TMRO

Mogynb Tanmepa TMRO nmeeT cneayowme 0cobeHHOCTH:
e [porpammHbIv BbIGOp pexuma paboTbl — 8-pa3psaHbin nnu 16-pa3pagHbIn Tanvep/cHeTynk
3HayeHve Tarimepa JOCTYMNHO ANS 3arn1cu 1 YTEeHNS
Mporpammupyembit 8-pa3pagHbii npegaenuTens
BbiGop MCTOYHMKA TAKTOBOrO cUrHana (BHELWHWN Ui BHYTPEHHWI)
[eHepaums npepbiBaHU No nepenonHeHutio ot FFh k 00h B 8-paspsgHom pexume, ot FFFFh k 0000h B
16-paspsgHOM pexume
e  Bbibop akTnBHOro hpoHTa BHELLHEro TaKTOBOrO CMrHarna

Ha pucynke 10-1 nokasaHa ynpowleHHas CTpykTypHas cxema wmoaynsa TMRO B 8-paspsgHoMm  pexume,
a Ha pucyHke 10-2 — B 16-pa3psgHOM pexvMme.

B peructpe TOCON pacnonoxeHbl 6uTbl ynpaenexusi pabotoi Tanmepa TMRO. Pernctp TOCON poctyneH ansi 3anucu u
YTEeHUs.

Pezucmp 10-1. Peructp ynpaeneHus tainmepom TMRO TOCON

R/W - 1 R/W - 1 R/W - 1 R/W -1 R/W - 1 R/W - 1 R/W -1 R/W -1
[ TMROON | T08BIT | T0CS | TOSE | PSA | ToPS2 | TOPS1 | TOPSO |
but 7 Bbut 0

but 7 TMROON: BuTt paspeluenns pabotsl TMRO
1 = tanmep TMRO BkrtoueH
0 = tamep TMRO BbIkNtOYEH

but 6 TO8BIT: Buibop pexvma paboTthl Taimepa TMRO
1 = taimep TMRO pa6GoTaeT B pexume 8-pa3psgHoro TaMepa/cyeTymka
0 = Tamep TMRO paboTaeT B pexume 16-pa3psgHoOro Tanmepa/cyeTymka

Bbut 5 TOCS: BriGop ncroyHuka TaktoBoro curHana ansa TMRO
1 = TakToBbI curHan ¢ Bbisoga TOCKI
0 = BHyTpeHHUi1 TakToBbIN curHan (CLKOUT)

but 4 TOSE: Bbibop akTMBHOIro ppoHTa BHELLUHErO TAKTOBOroO CUMrHana
1 = npupaweHus Tarmepa TMRO nponcxogut no 3agHemMy poHTy curHana Ha BbiBoge TOCKI
0 = npupaweHusa Tanmepa TMRO npoucxoamT no nepeaHemMy OpoHTy curHana Ha Bbisoge TOCKI

But 3 PSA: lNMoaknioyeHne npepaenutens k Tanvepy TMRO
1 = tanmep TMRO paboTaet 6e3 npegaenuTens (MCNonb3yeTca TakTOBbLIA CUrHan ¢ Bxoda npeaaenutens)
0 = tanmep TMRO paboTaeT c npegaenvTeneM (MCNonb3yeTcs TaKTOBbIV CUTHAN C BbIXOAa NpeaaenvTens)

But 2-1  TOPS2:TOPSO0: KoadhdumumeHT aenexms npegaenutens TMRO

111 =1:256

110 =1:128

101 =1:64

100 = 1:32

011 =1:16

010=1:8

001 =14

000 =1:2
O6o03HaueHus

R = yTeHue buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- n = 3Ha4yeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6umT cOpoLueH X = HEU3BECTHOE COCT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 97



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

PucyHok 10-1. CTpykTypHas cxema Tavimepa TMRO B 8-pa3psigHOM pexume

LLnHa gaHHbIX
Fosc/4 —— 0
8
» 0
CWHXPOHM3.
1 C BHYTPEHHUM || TMRO
TaKTOBbIM
RA4/TOCKI Mporpammupyembli| | 4 cUrHanom
npepdenvTens
TOSE I/ (2 Tey)
3
PSA !
YcTtaHoBka chnara
TOPS2, TOPS1, TOPSO npepbiBaHus TMROIF
TOCS no nepenonexHunto

lMpumeyaHue. lMocne cbpoca MukpokoHTponrnepa TMRO pabGotaeTr B 8-pa3psigHOM peXvMMe C BHELIHWM TaKTOBbLIM
curHanom (Bbieog TOCKI) n makcmanbHbIM k03hPULMEHTOM AenNeHnsa npeaaenuTens.

PucyHok 10-2. CTpykTypHas cxema Tanmepa TMRO B 16-pa3psigiHOM pexume

Fosc/ 0
YcTaHoBka cnara
ClgHBXprc-)r?fla' TMRO npepbiBaHns TMROIF
1 TaKTOBbIM —" TMROL | CT. 6aiit }—P Mo Nepernonexmio
TOCKI curHasnom A A 8
TOSE (2 Tey)
& : LL{TeHme TMROL
TOPS2, TOPS1, TOPSO —
0Cs PSA 3anucs TMROL
8
8
TMROH

LUnHa gaHHbIX <7:0>

lMpumeyaHue. lNMocne cbpoca MmukpokoHTponnepa TMRO pa6Gotaetr B 8-pa3psiaHOM pexvMmMe C BHELHWM TaKTOBbIM
curHanom (Bbieog TOCKI) n makcmanbHbIM k03hPULMEHTOM AeNeHUsa npeaaenuTens.

10.1 Paboma matimepa TMRO

Mogynb TMRO moxeT paboTaTb B pexvMe Taumepa unm cHeTyuka.

Bbibop pexuma Tanmepa ocyuwiectenseTrca cbpocom 6uta TOCKI B ‘0. B pexume Tanmepa npupawieHne TMRO
NPOUCXOAUT Ha KaKAOM MaLUMHHOM LMKIE MUKPOKOHTponnepa (ecnu npepaenutens BblknodeH). MNocne 3anucn B TMRO
npvpalieHme cyeTyMKka 3anpelleHo ABa crnegylowmx uukna. lNonb3oBaTtenb AOMKEH CKOPPEKTMPOBaTb 3Ty 3adepxKy nepes
3anucbio HOBOro 3HadveHus B TMRO.

Ecnn 6ut TOCS ycrtaHoeneH B ‘1°, TMRO paboTaeT B pexume CYeTyMka C MpupalleHUeM OT BHELUHEro WMCTOYHMKA
TakToBOoro curHana Ha Bxoge RA4/TOCKI. AKTMBHbLI (DPOHT BHELLUHErO TaKTOBOro curHana Bblbupaetca 6utom TOSE
Ecnn TOSE=0, TO akTMBHbIM sIBNSieTCs nepeaHuin poHT curHana). OcHoBHble TpeboBaHUSA K BHELIHEMY WCTOYHWMKY TaKTOBOrO
curHana CMOTPUTE HUXKE MO TEKCTY.

Mpu ncnonb3oBaHUM BHeLHero TaktoBoro curHana ans TMRO Heo6xoouMO y4uuTbIBaTb HEKOTOpble AeTanu paboThbl
Tanmepa. AKTUBHbIN (PPOHT BHELUHEro TaKTOBOrO CUrHamna CUHXPOHU3UPYETCS C BHYTPEHHEW TakTOBOW 4acToTou
MukpokoHTponnepa (Fosc), 13-3a 4ero Bo3HUKaeT 3agepkka OT NonyvyeHnsa akTMBHOro hpoHTa curHana o npvpailieHusa TMRO.
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10.2 [lpeddenumenb

8-pa3psiaHbIi cHeTYMK MOXeET paboTaTh Kak npepaenutens TMRO, oH He OCTYNeH Anst 3anncy U YTEHUs.

KoadhdhmumeHT aenennst npegaenvtens onpeaensietcs 6utamm PSA 1 TOPS2:TOPSO.

Cbpoc 6uta PSA B ‘0’ oTknioyaeT npepgenutens oT Tamepa TMRO. Korga npepgenvTens BKMHOYEH, TO MOXHO
NporpaMMHO HacTpoOuUTb ero koadpdmumneHT genenns ot 1:2 go 1:256.

Ecnn npeppmenutens BkntodeH nepeg TMRO, nwobble komangbsl 3anuen B TMRO (Hanpumep, CLRF TMRO;
MOVWF TMRO; BSF TMRO,x u 1.4.) copacbiBatoT npegaenuterns.

lpumeyaHue. 3anvcb B TMRO c6pocuT npegaenutens, eCNM OH BKITKOYEH, HO KOS(MULIMEHT AeNEHUs NpeaaenuTens He
M3MEHUTCS.

10.2.1 lMepeknroyeHue npegnenvuTens

MpepaenuTens UMeeT NPOrpamMMHoe yrpaBreHue (T.e. U3MeHeHue koadduLMeHTa AeneHnst MOXeT ObiTb NPOU3BEAEHO B
TeueHue BbINOMHEHUS NPorpammbi).

10.3 [lMpepbieaHue om TMRO

B 8-paspsgHom pexume Tanmepa TMRO npu nepenonHenum pernctpa TMRO (nepexop ot FFh k 00h) npoucxoaut
yctaHoBka chnara npepbiBaHmin TMROIF. B 16-paspsgHom pexume conar npepbiBaHna TMROIF yctaHaenuBaetca B ‘1, korga
npovcxoauTt nepenornHeHne caBoeHHoro pernctpa TMROH:TMROL (nepexog ot FFFFh k 0000h). MpepbiBaHne MOXeT ObiTb
pa3spelueHo/3anpelieHo 6utom TMROIE. But TMROIF gomkeH 6biTb nporpaMMHO cOpolleH B 06paboTumke npepbiBaHWin nNepeq,
paspelueHnemM npepbiBaHui. MNpepbiBaHne ot TMRO He MOXeT BbIBECTU MWKPOKOHTpornep u3 pexuma SLEEP, T.k. mogynb
TMRO B SLEEP pexuvmMe BbIKIHOYEH.

10.4 YmeHue u 3anucb maitimepa 8 16-pa3pssOHOM pexxume

Pernctp TMROH He saBnsetca crapwwum Gavitom Tanmmepa/cdetynka TMRO B 16-paspsgHOM pexume, OH BbINOMHAET
dyHkunn Bydepa (cmotpute pucyHok 10-2). Ctapwmn 6ant TMRO He gocTyneH Ansi HENOCPEACTBEHHOro YTeHUs unm 3anucu. B
TMROH 3arpyxaetcs ctapwuii 6ant TMRO npu yteHnn TMROL. 310 noseonseT untaTb 16-pa3psigHoe 3HaYeHue NONHOCTLI0 6e3
Heo6XxoAMMOCTU MPOBEPKMN BO3MOXHOMO NepenonHeHnsa Mnaguero 6avira.

3anucb crapwero 6arita TMRO pormkHa BbINonHATbCA 4Yepe3 OydepHbin pervctp TMROH. B crapwun 6ant TMRO
nepenucbiBaetcs 3HayeHve n3 TMROH npu 3anvcu B pernctp TMROL. Oto nossonsieT cpasdy 3anuckiBatb 16-paspsgHoe
3Ha4YeHue.

Tabnuya 10-1. Pernctpbl 1 6UThl, cBsI3aHHble ¢ paboTorn moayns Tanmepa TMRO

3HauyeHue
Appec Umsa but7 But 6 but 5 but 4 but 3 bur 2 But 1 Bbut 0 nocne

POR, BOR
FD7h TMROH Pervctp Taiimepa 0 ctapumin 6ant 0000 0000
FD6h TMROL PerucTp Taimepa 0 mnagwmi 6ant XXKX KXXX
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FD5h TOCON TMROON TO8BIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO 1111 1111
F92h TRISA - PerncTtp HanpaBneHus gaHHbIX -111 1111

O6o03HayeHus: X = HEM3BECTHO; U = HEe U3MEHSAETCS; I = pe3epB.; - = He peann3oBaH, Yntaetcs kak ‘0’.
3aTeHeHHble s4elikn Ha paboTy He BNUAIOT.
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11. Moaynb Tanmepa TMR1

Mogynb Tanmepa TMR1 nmeet cneayowme 0cobeHHOCTH:

16-paspsagHbIv Tarmep/cyeTynk (¢ AByms 8-paspsaaHbimu pernctpamu TMR1H, TMR1L)
3HayeHve Taimepa JOCTYNHO ANs 3anucu 1 YteHns (oba peructpa)

BbI60p MCTOYHMKA TAKTOBOrO curHana (BHELUHWI U BHYTPEHHWI)

eHepauwns npepbiBaHui no nepenonHeHuto ot FFFFh k 0000h

C6poc Tanmepa no curHany Tpurrepa cneumansHoro cobbitua mogyns CCP

CTtpykTypHasa cxema moaynsa Tanmepa TMR1 nokasaHa Ha pucyHke 11-1.

Ynpasnstowmii pernctp T1ICON gocTtyneH Ang 3anvcu nm YTeHus. STOT PerncTp CoaepXuT BuTbl ynpasneHus mogynem
Tanmepa TMR1 n 6ut BkntoveHns TaktoBoro reHepatopa TMR1 tanmepa (T1OSCEN). Taimep TMR1 BkntovaeTcs yCTaHOBKOW B
‘1’ 6uta TMR10ON (T1CON<0>).

Peaucmp 11-1. Pernctp ynpasneHus Tanmepom TMR1 T1CON

R/W -0 Uu-o0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
[ RD16 | - | TICKPS1 | T1CKPSO | T1OSCEN | -T1SYNC | TMR1CS | TMR1ON |
but 7 Bbut 0

but 7

but 6

but 5-4

but 3

but 2

but 1

but 0

RD16: BkntouyeHne pexuma 16-pa3psagHoro YteHus/3anmcu

1 = yteHue/3anncb pernctpoB TMR1 BbinonHsAeTcs 3a ogHy 16-pa3psgHyo onepaumio
0 = yteHue/3annce pernctpoe TMR1 BbinonHsieTcs 3a ABe 8-paspsgHuM onepauun
He ncnonb3ayercs: Yuraetcs kak ‘0’

T1CKPS1:T1CKPSO0: KoachduumneHT genenns npegaenutens TMR1

11=1:8
10=14
01=1:2
00 =1:1

T10SCEN: BkntoveHune TaktoBoro reHepatopa TMR1

1 = renepaTtop TMR1 BkntoyeH

0 = reHepaTop BbIKIOYEH

(MHBEpPTMPYIOLWLUIA 3NEMEHT U pe3ncTuBHas obpaTHasa CBA3b BbIKMOYEHbI ANA YMEHbLUEHWS Toka noTpebneHns)

-T1SYNC: CvHXpOHU3aLus BHELLHEro TakTOBOro curHana
TMR1CS =1

1 = He CMHXPOHM3NPOBaTb BHELUHWI TAKTOBbIA CUrHaI

0 = CMHXPOHM3UPOBaTb BHELUHWI TAKTOBbIN CUTHan

TMR1CS =0
3HaveHune buTa urHopupyeTca. Micnonb3yeTcs BHYTPEHHWI TakTOBbIA CUrHar.

TMR1CS: Bbibop ucroyHmka TakToBOro curHana

1 = BHELLHWI UCTOYHUK TakToBOro curHana ¢ sbisoga RCO/T10SO/T1CKI
(akTuBHBIM ABNSETCA NepedHui poHT curHana)

0 = BHYTpeHHWi TakToBbIN curHan Fosc/4

TMR10ON: but paspelueHusi pabotel TMR1
1 = tanmep TMR1 BkrntoueH
0 = Taimep TMR1 BbIKOYEH

O603HaveHuns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HavyeHue nocne POR ‘1’ = 6ut ycTaHOBNEH ‘0’ = 6uT cOpoLleH X = HEeu3BeCTHOe COCT.
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11.1  Paboma malimepa TMR1

Mopgynb Taimepa TMR1 MoxeT paboTaTe B O4HOM U3 TPEX PEXMMOB:
e Tanmep
o CUHXPOHHbIN CYETHYUK
e ACMHXPOHHbIN CHETUYMK

Pexwum paboTbl onpegensietcs 6utom Beibopa nctouHmka taktoBoro curHana TMR1CS (T1CON<1>).

Ecnn TMR1CS=0, T0 3Ha4yeHue Tarimepa TMR1 MHKpeMeHTMpyeTCa Ha KaXaoM MalUMHHOM uukne (ecnu KoadpduumneHT
npepaenvtensa 1:1). Korga TMR1CS=1, npupalleHne npoucxoauT NO KaxaoMmy nepegHeMy (pOHTY BHELUHEro TaKTOBOro
curHana unu curHana reHepatopa TMR1 (ecnu OH BKIOYEH).

Korga BkntoyeH reHepatop TakToBbiX MnynbcoB (TTOSCEN=1), BbiBogbl RC1/T10SI n RCO/T10SO/T1CKI HacTpoeHbl
kak Bxogbl. 3Ha4yeHne 6utos TRISC<1:0> nrHopmpyeTcs, a YTeHMe JaHHbIX C 3TUX BbIBOAOB AaeT pesynbTar ‘0.

Mogynb TMR1 umeet Bxopg BHyTpeHHero copoca ot CCP moaynsi (cmoTtpuTe pasgen 14).

PucyHok 11-1. CTpykTypHas cxema mogyns TMR1

TMRA1IF donar
npepbiBaHUA
Mo NepEenoHEHWIO ,

TMR1 Ole
CLR

Tpurrep cneumansHoro cobbitns CCP

CUHXPOHWU3VNPOBAHHBI
TaKTOBbIW CUrHan

TMR1H TMR1L 1
TMR10ON
Bkn/OTkn T1SYNC

iy

T10SC N
TICKITIOSO @ ! :ﬁﬂOSCEN = 1 Mpeaznen. CUWHXPOHU3.
zﬂ ] BkrtoueHme 1 1.2.4.8 — =
08| | reHepaTopa(” 0 _f
L— -4 Fosc/4 $2 [
BHYTPEHHUIA Bxop SLEEP
TaKTOBbIV cUrHar T1CKPS1:T1CKPS0
TMR1CS

MpumeyvaHue. Ecnn T1OSCEN=0, TO uHBEpTUpYIOLNIA 3MEMEHT M pe3ncTuBHasi obpaTHas CBSA3b BbIKIOYEHbl Ans
yMeHbLLEeHNs Toka noTpebneHus.

PucyHok 11-2. CtpykTypHas cxema mogyns TMR1 B pexvme 16-pa3psgHoro YteHus/3anucu

LLvHa aaHHbIX<7:0> 7N
8
TMR1H
AN 8 8
3annce TMR1L
—Z Tpurrep cneumansHoro cobbitns CCP
Ytenne TMR1L j x :
EANG TMR1 0le
TMR1IF dpnar t TMR1 CLR CVHXPOHN3NPOBaHHbIN
npepbiBaHUsI oo TMRIL TaKTOBbIN CUrHan
Mo NEPENONHEHMIO Crapumit Gait 1
........ M ON  T18YNC
» T108C |
T13CKI/T10SO E - L} 1
: : Mpeaaen. CUHXPOHWM3.
< —T10SCEN [ 1.2,48 S B
. . Bknioyenune Fosc/4 0
T10sl |E | . rexepatopa BHYTPEHHN 2 ‘
------- TakToBbIt curHan TMR1CS Bxon SLEEP

T1CKPS1:T1CKPS0

lpumeyanue. Ecnin T1OSCEN=0, TO WHBEPTUPYIOLLMIA 3MNEMEHT U Pe3UCTUBHas obpaTHasi CBSA3b BbIKIIOYEHbI ANs
YMEHbLLEHNS ToKa NoTpebneHus.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 101



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

11.2 'enepamop TMR1

KBapueBebili pe3oHaTop noakntoyaetcs Kk BeiBogam T10SI (Bxoa) n T10SO (Bbixog ycunutens). BkniodeHne reHepaTopa
npoussoautcs yctaHoBko 6uta T1IOSEN (T1CON<3>). MakcumanesHas yactota pesoHaTtopa 200KIu. 'eHepaTop nossonset
paboTtatb TMR1 B SLEEP pexvnme mukpokoHTponnepa. TakTtoBeilh reHepatop TMR1 B OCHOBHOM NpeAHa3HayveH Ansi KBapLeBoro
pesoHaTopa 32kIy. B Tabnuubl 11-1 ykadaHbl pekomeHayemble 3Ha4YeHUs KoHAeHcaTopoB Ans reHepaTopa TMR1.

Monb3oBaTenb JomkeH obecneunTb NPOrpaMMHYHO 3a4epPXKKY, UTOObI rapaHTUPOBAaTb HaANEXaLlUMi 3anyck reHepaTopa.

Ta6bnuya 11-1. BeiGop koHAeHcaTopoB ans reHepatopa TMR1
Tun reHepaTopa YacToTa C1 C2

LP 32 ky, TBD" 78D

MpoTecTUpoBaHHbIE Pe30oHaTOpbI:
32.768KIL [ Epson C-001 R32.768K-A [ +20 PPM

lMpumeyaHus:

1. Mpu nogbope emkocTn koHaeHcaTopoB Microchip pekomeHayeT koHaeHcaTopbl 33Nd Kak OTNPaBHYH TOYKY.

2. Bonbluas eMKoCTb yBENUUYMBAET CTAOMIIBHOCTL FEHEpPATOPa, HO TaKKe YBENUYMBAET BPEMSI 3anycka.

3. Kaxabln pe3oHaTop MMEET COOCTBEHHLIE XapaKTEPUCTUKKN. MPOKOHCYNbTUPYNTECH Y MPOU3BOAUTENS PE30HATOPOB Anst
npaBUbLHOIO NoAdopa BHELLUHUX KOMMOHEHTOB.

4. YxaszaHHas eMKOCTb KOHOEHCaTOPOB ABNAETCH OLEHOYHOMN.

11.3 [lpepbieaHusi om TMR1

Mapa peructpoB TMR1 (TMR1H:TMR1L) wHkpemeHTupytotca ot 0000h go FFFFh un nepenonHsietcs k 0000h.
MpepbiBaHne ot TMR1, ecnu paspelueHo, npoucxoaut npu nepenonHeHun TMR1, yctaHasnusas dpnar TMR1IF (PIR1<0>).
MpepbiBaHme oT TMR1 MOxHO paspelwnTb/3anpeTuTb ycTtaHoBkow/copocom 6uta TMR1IE(PIE1<0>).

11.4 C6poc TMR1 mpuzeepom modysnsi CCP

Ecnu mogyne CCP paboTtaeT B pexunme cpaBHEHUs1 C TpUrrepom cneyunansHoro cobbitua (CCP1M3 : CCP1M0=1011), To
curHan Tpurrepa copocnt TMR1 1 3anyctut npeobpasoanue AL (ecniv AL BKMOYEHO).

lMpumeyvaHue. CvrHan c Tpurrepa crneuuanbHoro cobbitua mogynss CCP1 He 6ydeT ycTaHaBnuBaTb dnar npepbiBaHus
TMR1IF (PIR1<0>) B ‘1’

TMR1 gornxeH paboTtaTe B pexvMme CUHXPOHW3MPOBAHHOIO BHELLHEro TAKTOBOrO CUrHamna unum BHYTPEHHEro TakTOBOro
curHana. B acuHxpoHHoMm pexume dyHkumsa cbpoca He paboTaer.

Korga 3annck B TMR1 coBnagaeTt ¢ curHanom cbpoca oT Tpurrepa crneumanbHbIX COObITUIA, MPUOpUTET OTAAETCA 3anucy B
TMR1.

B atom pexume mogynsa CCP nepuog copoca TMR1 coxpaHsietcs B peructpax CCPR1H:CCPR1L.

11.5 YmeHue u 3anucb maiimepa 8 16-pa3pssOHOM pexume

TMR1 moxeT BbITb HacTpoeH Ansa paboTsl B pexume 16-pa3psagHoro YteHus/3anucy (cMoTtpuTe pucyHok 11-2). Korga 6ut
RD16(T1CON<7>) yctaHoBrneH B ‘1’, ob6palieHne no agpecy TMR1H Bbi3oBeT aericteue ¢ 0ydepHbiM perncTpom. Mpu YteHun
TMR1L 3HadeHue crapwero 6Gamta TMR1 6yget 3arpyxeHo B Oydep. 310 nossonger uutath 16-paspsgHoe 3HaveHue
NonHocTbio 6e3 HeobXxoaUMOCTM NPOBEPKU BO3MOXKXHOIO NEepenonHeHns MnagLuero 6awra.

3anucb crapwero 6arta TMR1 pomkHa BbInonHATbCA 4Yepe3 OydpepHbin pervctp TMR1H. B crapwun 6ant TMR1
nepenucbiBaetca 3HadeHne u3 TMR1H npu 3anucu B peructp TMR1L. 3710 nossonsieT cpasy 3anucbiBaTb 16-paspsigHoe
3HayeHue.

B atom pexume crapwuin 6ant TMR1 He gocTyneH onsi HENOCPEACTBEHHOrO YTeHuUs unu 3anucu. Jliobaa 3anuce unu
YTeHWe [JOIMKHO BbINONHATbCA 4epe3 OydepHbin permctp TMR1. 3anmce B TMR1H He cbpacbiBaeT npepgenvrens.
MpeppenuTens copackiBaeTcs TONbKO npu 3anicn B TMR1L.
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Tabnuya 11-2. Pernctpbl 1 6UTbI, CBsI3aHHble ¢ paboTon mogynsa Tanmepa TMR1

3Ha4yeHue
Apnpec Umsa bur 7 But 6 But 5 but 4 But 3 Burt 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FCFh TMR1H PerucTp Tavimepa 1 ctaplumin 6ant XXXK XXXX
FCEh TMR1L PerncTp Taimepa 1 mnagwmui 6ant XXKKX KXXX
FCDh T1CON RD16 | - | TICKPS1 | T1ICKPSO | T1OSCEN]| -T1SYNC | TMR1CS [ TMR1ON 0-00 0000

O0603Ha4YeHNst: X = HEU3BECTHO; U = HE U3MEHSIeTCS; I = pesepB; - = He peanu3oBaH, YutaeTcs Kak ‘0’.
3aTeHeHHble s4elikn Ha pa60Ty He BITUAIOT.
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12. Mopaynb Tanmepa TMR2

Mogynb Tanmepa TMR2 nmeeT cneayowme 0CobeHHOCTH:
e  8-pa3psgHbin Tanmep (permctp TMR2)
8-pa3psgHbIvi perucTp nepuoga (PR2)
PerncTpbl Tanimepa 4OCTyNHbI ANS 3anncy U YTeHus
Mporpammupyemsbivi npegaenutens (1:1, 1:2, 1:16)
Mporpammupyembii noctaenutens (1:1 — 1:16)
MpepbiBaHna ot TMR2 no goctukeHuto 3HavyeHus B PR2
TMR2 moxeT ncnonb3oBaTbCs AN reHepaLlmmn TakToBOro curHana mogyns SSP

Butbl ynpaBnenus tanmepom TMR2 Haxopstca B peructpe T2CON. TMR2 moxeT 6biTb BbiknioyeH cbpocom buta
TMR20ON(T2CON<2>) gna yMeHblleHMs1 aHepronoTpebnenns. Ha pucyHke 12-2 npeacTaBreHa CTPYKTypHasi cxema Tanmepa
TMR2. 3HaueHne koadhprLUMEHTOB NpeaaenuTens U NOCTaAenuTens MoxeT ObiTb BoiOopaHo B pernctpe T2CON.

12.1 Paboma malimepa TMR2

TMR2 moxeT 6biTb onopHbiM Tarmepom anss CCP wmogyna B LNAM pexume. Peructpsl TMR2 pgocTtynHbl ans
3anucu/dTeHns n ouumwaoTces npy nobom Buge copoca. BxogHow TakToBbIn curHan (Fosc/4) nocTynaeT Yepes npepaenutens C
nporpaMmMmupyemelm koadpduumeHTom genenns (1:1, 1:4 unn 1:16), onpegensemsbin 6Gutamm T2CKPS1:T2CKPSO0 (T2CON<1:0>).
CurHan nepenonHenus TMR2 npoxoguTt 4Yepes BbIXOOHOW 4-paspsfHbii Aenutens € nporpaMmMmupyembiM KodadduumneHTom
aenenns (ot 1:1 go 1:16 BknounTensbHO) Ans yctaHosku dnara TMR2IF B pernctpe PIR1<1>.

CyeTunk npegaennTens 1 BbIXOAHOIO AenuTens copacbiBaloTcs B cnyyae:

e  3anucu B pernctp TMR2

e  3anucu B pernctp T2CON

o Jlioboro Buaa cbpoca mukpokoHTponnepa (POR, BOR, c6poc WDT unu aktusHbii curHan -MCLR)
Pernctp TMR2 He ounwaeTcs npu 3anucyn B T2CON.

Peaucmp 12-1. Pernctp ynpasneHus Tanmepom TMR2 T2CON

Uu-o R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
| - | TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR2ON | T2CKPS1 | T2CKPSO |
but 7 But 0
but 7 He ncnonb3ayerca: Yutaercs kak ‘0’

but 6-3 TOUTPS3: TOUTPSO0: KoadhduumneHT geneHns BoixogHoro aenutens TMR2

0000 = 1:1
0001 = 1:2
1111 = 1:16

but 2 TMR20ON: BuTt paspeluenns pabotsl TMR2
1 = Tanmep TMR2 BkntoveH
0 = taimep TMR2 BbIkNtoYeH

Bbut 1-0 T2CKPS1:T2CKPSO0: KoacdhduuneHT genenns npeaaenutens TMR2
00=1:1
01=14
1x = 1:16

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6GMT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHOe COCT.
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12.2 [lpepsbieaHusi om TMR2

TMR2 nmeeT 8-paspsagHeiv pernctp nepuoga PR2. TMR2 cuutaet, uHkpemeHTupysa ot 00h go 3HayeHus B peructpe PR2,

3aTteM cbpacbiBaeTcst B 00h Ha cnegyowemM MalmHHoM uukne. Peructp PR2 goctyneH gnst 3anvcu u yteHus. MNocne cbpoca
3HayveHue peructpa PR2 pasHo FFh.

12.3 Bbixod TMR2

CwvrHan nepenonHenns TMR2 (o BbixogHOro npeggenutens) noctynaeT B mogynbs MSSP gns ynpasneHust CKOpoCTbio
nepefayv AaHHbIX.

PucyHok 12-1. CtpykTypHas cxema mogyns TMR2

YcTaHoBKa
BE‘)"(EHZ“) nara TMR2IF
E " MNpepaenutens RESET
osc 111, 1:4, 1:16
/l/ 2 Moctoenutennb

EQ | 111to1:16

}e

TOUTPS3:TOUTPSO

T2CKPS1:T2CKPS0

lpumeyaHue. BbixogHon curHan TMR2 moxeT Mcnonb3oBaTbCA ANA NPOrpaMMHOM HACTPOWMKM CKOPOCTU nepeaaydv
AaHHbIX Mmoaynst MSSP.

Tabnuya 12-1. Pernctpbl 1 6UTbI, cBsI3aHHbIe ¢ paboTon moaynsa Tanmepa TMR2

3Ha4yeHue

Apnpec Uma bur 7 But 6 but 5 But 4 But 3 But 2 But 1 But 0 nocne
POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FCCh TMR2 Peructp Taiimepa 2 0000 0000
FCAh T2CON - | TOUTPS3 | TOUTPS2|[ TOUTPS1[TOUTPSO | TMR20ON | T2CKPS1 | T2CKPS0O [ -000 0000
FCBh PR2 Peructp nepuoga tavimepa 2 1111 1111

O003HaYeHNsI: X = HEU3BECTHO; U = HE N3MEHSIETCS; I = pes3epB; - = HE pealin3oBaH, YNTaAeTCA Kak ‘0.
3aTeHeHHble s4elkn Ha pa60Ty He BITUAIOT.
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13. Moaynb Tanmepa TMR3

Mogynb Tanmepa TMR3 nmeeT cneaytowme 0cobeHHOCTH:
e 16-paspsagHbIvi Tavimep/cyeTuunk (¢ AByms 8-paspsaaHbimu pernctpamu TMR3H, TMR3L)
3HayeHve Taimepa JOCTYNHO ANs 3anucu 1 YteHns (oba peructpa)
BbIGOp MCTOYHMKA TAKTOBOrO curHana (BHELHWIM U BHYTPEHHWI)
eHepauwns npepbiBaHui no nepenonHeHuto ot FFFFh k 0000h
C6poc Tanmepa no curHany Tpurrepa cneumansHoro cobbitua mogyns CCP

CTtpykTypHas cxema moaynsa Tanmepa TMR3 nokasaHa Ha pucyHke 13-1.

Ynpasnstowmii pernctp T3CON gocTyneH Ans 3anucu 1M YTeHus. OTOT pPerncTp coaepxut buTbl ynpasneHus TarmMepa
TMR3 u Bbibopa TakToBOro curHana gns mogyns CCP.

Cwmotpute onncanHme pernctpa T1CON. 31oT pernctp coaepxuT 6utbl ynpaeneHms TMR1 n 6UT BKNOYEHNs] TaKTOBOro
reHepaTopa TMR1 (T1OSCEN), KOTOpbIi MOXET Ucnonb3oBaTbes Ansa padotel TMR3.

Peaucmp 13-1. Pernctp ynpaeneHus Tanmepom TMR3 T3CON

R/W -0 R/W -0 R/W -0 R/W-0 R/W -0 R/W -0 R/W-0 R/W-0

| RD16 | T3CCP2 | T3CKPS1 | T3CKPSO | T3CCP1 | -T3SYNC | TMR3CS | TMR3ON |
but 7 But 0
but 7 RD16: BkntoyeHne pexuma 16-pa3psgHoro YteHus/3anmcu

1 = yteHue/3anncb pernctpoB TMR3 BbinonHseTcs 3a ogHy 16-pa3psgHyo onepaumio
0 = yTeHne/3anucek pernctpos TMR3 BbinonHseTcs 3a ABe 8-paspsagHMmn onepaumm

Bnut 6,3 T3CCP2:T3CCP1: Bbibop NCTOYHUKA TAKTOBOrO curHana Aans paéotsl mogyns CCP
1x = TMR3 ucnoneayetca ansa pabotel CCP mogynen B pexume cpaBHeHne/3axsat

01 = TMR3 ucnoneayetca ansa padotel CCP2 Moaynsi B pexuMme cpaBHeHWe/3axeat

TMR1 ucnoneayetca ans pabotel CCP1 moaynsa B pexxume cpaBHeHWe/3axBaT

00 = TMR1 ucnone3yetcsa ansa pabotel CCP moaynewn B pexume cpaBHeHue/3axsaTt

but 5-4 T3CKPS1:T3CKPSO0: KoacdhduuneHT genenus npegaenmtens TMR3
11=1:8

10=1:4
01=1:2
00 =1:1
But 2 -T3SYNC: CrHXpOHU3aLuus BHELLHEro TakTOBOro CurHana
TMR3CS =1

1 = He CMHXPOHM3NPOBaTb BHELUHWI TAKTOBbIA CUrHaI
0 = CMHXPOHM3UPOBaTb BHELUHWI TAKTOBbIN CUTHan

TMR3CS =0
3HaveHune buTa urHopupyeTca. Micnonb3yeTcs BHYTPEHHWI TakTOBbIA CUrHar.

But 1 TMR3CS: Bbibop ucroyHmka TakToBOro curHana
1 = BHELLHWI UCTOYHUK TakToBOro curHana ¢ sbisoga RCO/T10SO/T1CKI
(akTMBHBIM ABNSETCA NepeaHui poHT curHana)
0 = BHYTpeHHWi TakToBbIN curHan Fosc/4

But 0 TMR3ON: but paspelueHusi pabotel TMR3
1 = Tanmep TMR3 BkntoyeH
0 = tamep TMRS3 BbIKkNtOYEH

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6MT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHOe COCT.
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13.1 Paboma malimepa TMR3

Mopgynb Taimepa TMR3 MoxeT paboTaTe B O4HOM U3 TPEX PEXMMOB:
e Tanmep
o CUHXPOHHbIN CYETHYUK
e ACMHXPOHHbIN CHETUYMK

Pexwum paboTbl onpegensietcs 6utom Beibopa nctouHmka taktoBoro curHana TMR3CS (T3CON<1>).

Ecnn TMR3CS=0, 10 3HayeHue Tanmepa TMR3 MHKpeMeHTUpyeTCs Ha KaXaoM MalUUMHHOM LuMKNe (ecnu koadpduumeHT
npepaenutensa 1:1). Korga TMR3CS=1, npupalleHne npouMcxoauT NO Kaxaomy nepeaHeMy (PpOHTY BHELUHEro TaKTOBOro
curHana unu curHana reHepatopa TMR1 (ecnu OH BKIOYEH).

Korga BkntoyeH reHepatop TakToBbiX MnynbcoB (TTOSCEN=1), BbiBogbl RC1/T10SI n RCO/T10SO/T1CKI HacTpoeHbl
kak Bxogbl. 3Ha4yeHne 6utos TRISC<1:0> nrHopmpyeTcs, a YTeHMe JaHHbIX C 3TUX BbIBOAOB AaeT pesynbTar ‘0.

Mogynb TMR3 umeeT Bxopg BHyTpeHHero copoca ot CCP moaynsi (cmoTtpuTe pasgen 14).

PucyHok 13-1. CTpykTypHas cxema mogyns TMR3

Tpurrep cneumansHoro cobbitus CCP
TMRSIF donar T3CCPx
npepbiBaHus
no nepenosiHeEHNO <
CLR CHHXPOHU3NPOBaHHbIV
TMR3H TMR3L 4 . TaKTOBbIW CUrHan
1| —
TMR3ON
Bkn/OTkn T3SYNC
T10S0/ | J1ese R 1
T13CKI : : =~ Mpeagen. CUHXPOHM3.
; * T10SCEN | 1,2,4,8 wa B
' + Bkniouerne 0
T108I @ : . reHepaTtopa Fosc/a %2
-------- BHYTPEHHUN TMR3CS Bxop SLEEP
TaKTOBbIN CUrHan  T3CKPS1:T3CKPSO

lMpumeyarHue. Ecnin TIOSCEN=0, TO WMHBEPTMPYIOLWIMIA 3NEMEHT U pe3ncTMBHas obpaTHasa CBs3b BbIKMOYEHbl Ans
YMEHbLLEHNS ToKa NoTpebneHus.

PucyHok 13-2. CtpykTypHas cxema mogyns TMR3 B pexvme 16-pa3psgHOro YteHus/3aanucu

Crapwuii 6ant

TMR3L

TaKTOBbIN cUrHasn

LLnHa paHHbIX Bus<7:0> AN
8
TMR3H
8N
N\ 81l
3anuce TMR3L =
renne TMRSL ) \ L‘
TMR3IF cprar —X Tpurrep cneyunansHoro cobbitns CCP
npepbiBaHUs gL T3CCPx
no NEpEenomnHeHto DAL CWHXPOHU3NPOBaHHbIN
! S TMR3 CLR p p

TaKTOBbIN CUrHan

-—
K Bxogy TMR1 +<———— TMR3ON

........ Bkn/OTkn T3SYNC

T10S0/ , T10SC N ;

T13CKI | | =2 TMpeanen. Cutkixporma. | |
: — T10SCEN 1,2,4,8 A
. . Bknioverne (1 Fosc/4 0 ! |

T108I ' reHepaTtopa BHYTPEHHUM }2 Bxon SLEEP

T3CKPS1:T3CKPS0
TMR3CS

lMpumeyaHue. Ecnin TIOSCEN=0, TO MHBEPTMPYIOLWIMIA 3NEMEHT U pe3ncTMBHas obpaTHasd CBs3b BbIKMOYEHbl Ans
YMEHbLUEHUS ToKa noTpebneHus.
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13.2 'enepamop TMR1

KBapueBebili pe3oHaTop noakntoyaetcs Kk BeiBogam T10SI (Bxoa) n T10SO (Bbixog ycunutens). BkniodeHne reHepaTopa
nponssoguTcst yctaHoBkon 6uta T1OSEN (T1CON<3>). MakcumanbHasa 4actoTa pesdoHaTtopa 200Kl u. MogpobHoe onvcaHue
cmoTpuTe B pasgene 11.0.

13.3 [lpepsbieaHusi om TMR3

Mapa peructpoe TMR3 (TMR3H:TMR3L) wuHkpemeHTupytotca ot 0000h pgo FFFFh u nepenonHsetca k 0000h.
MpepbiBaHne ot TMR3, ecnu paspelleHo, npovcxoaut npu nepenonHeHun TMRS3, yctaHaenuas cdnar TMR3IF (PIR2<1>).
MpepbiBaHne oT TMR3 MOXHO paspelunTb/3anpeTntb ycTaHoBKo/copocom 6uta TMR3IE(PIE2<1>).

13.4 C6poc TMR3 mpuzeepom modyssi CCP

Ecnu mogyne CCP paboTaeT B pexume cpaBHEHWS C TpUrrepom cneumansHoro cobeitust (CCP1M3 : CCP1M0=1011), To
curHan Tpurrepa cobpocut TMR3.

lMpumeyaHue. CurHan c Tpurrepa cneumanbHoro cobbitns moayns CCP1 He GyaeT ycTaHaBnuBaTh dnar npepbiBaHus
TMR3IF (PIR2<1>) B ‘1’.

TMR3 gomxeH paboTaTb B pexvMme CUHXPOHW3UPOBAHHOTO BHELLHEro TAaKkTOBOrO CUrHamna unum BHYTPEHHEro TakTOBOro
curHana. B acvHxpoHHOM pexume dyHkums cbpoca He pabotaet. Korga 3anuce B TMR3 coBnagaeT ¢ curHanom cbpoca ot
Tpurrepa cneumanbHbiX cobbITUA, NnpuopuTeT otgaetcs 3anucu B TMR3. B atom pexume mogyna CCP nepuoa cbpoca TMR1
coxpaHsietcs B peructpax CCPR1H:CCPR1L.

Tabnuya 13-1. Pernctpbl 1 6UTbI, cBsA3aHHbIE ¢ paboTon moaynsa Tanmepa TMR3

3Ha4yeHue
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FA2h IRP2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP ---1 1111
FA1h PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF ---0 0000
FAOh PIE2 - - - EEIE BCLIE LVDIE TMRSIE CCP2IE ---0 0000
FB3h TMR3H Pervctp Taiimepa 3 ctaplumi 6ant XXXK XKXXX
FB2h TMR3L PerucTp Taimepa 3 mnagwmi 6ant XXKX KXXX
FCDh T1CON RD16 - T1CKPS1 | T1ICKPSO | T1IOSCEN | -T1ISYNC | TMR1CS | TMR10ON 0-00 0000
FB1h T3CON RD16 T3CCP2 | T3CKPS1 | T3CKPS0O | T3CCP1 -T3SYNC | TMR3CS | TMR3ON 0000 0000

O603HauYeHUs: X = HEM3BECTHO; U = HE UBMEHSIETCS; I' = Pe3epB; - = He peanu3oBaH, YuTaeTcs kak ‘0’.
3aTeHeHHble AYelikn Ha paboTy He BNUSIIOT.
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14. CCP mopynb (3axBat/CpaBHeHue/LLIUM)

Kaxpgbih mogynb CCP copepxut 16-pa3psaHbIil pernctp, KOTOpbIN MOXET MCMONb30BaTbCS B KAYECTBE:!
e 16-pa3psigHOro permcTpa 3axsarta OaHHbIX;

e  16-pa3psgHOro perucTpa cpaBHEHUS;

e [1Byx 8-paspsaHbix (Beaywmi 1 Beaombiin) pernctpos LLIAM.

Pabota mogynen CCP1 n CCP2 ngeHTU4Ha, 3a ucknoveHne yHKUMOHUPOBaHWUA Tpurrepa cneumanbHoro cobbitusi. B
Tabnuue 14-1 n 14-2 ykasaHbl pecypchl, ucnonsdyemsle mogynem CCP. Janee 6yaet onucaHa pabota mogyns CCP1. Mogynb
CCP2 paboTaeT aHanorm4Ho, otnmums 6yayT ykasaHbl OTAENBHO.

Pea2ucmp 14-1. Peructpsbl ynpaenenust mogynem CCP CCP1CON n CCP2CON

u-o u-o R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
| - | - | DCxB1 | DCxBO | CCPxM3 | CCPxM2 | CCPxM1 | CCPxMO |
but 7 but 0

Bbut 7,6 He ucnonb3lyetcs: Yntaetca kak ‘0’

But 5,4 DCxB1:DCxBO0: Butbl 1 n 0 gnutensHocTn nmnyneca B UMM pexume
Pexnm 3axsaTa
He ucnonbaytotcsa

Pexum cpaBHeHMS
He ncnon b3YHOTCA

Pexum LM

Mnagwwe 6utbl (1 u 0) 10-paspsgHon gnuTtenbHocTn mmnynesca WKWM. Crapwue 8 6utos (DCx9:DCx2)
pa3meLyatotca B pernctpe CCPRxL

But 3-0 CCPxM3:CCPxMO0: Pexum padotel CCPx moayns
0000 = moaynb CCPx BblkntodeH (c6poc mopyns CCPXx)
0001 = pesepB
0010 = cpaBHeHVe, nNepekntoyeHne YpoBHA Npu coBnageHnn (yctaHasnusaetcsa cnar CCPxIF B ‘1)
0011 = pesepB
0100 = 3axBaTa Mo kaxgoMy 3agHemy PpoHTYy curHana
0101 = 3axBaT Mo KaxxgoMy nepegHemMy ppoHTy curHana
0110 = 3axBaT no kaxagomy 4-my nepeaHeMy (OpPOHTY curHana
0111 = 3axBat no kaxgomy 16-my nepegHemy pOHTY curHana
1000 = cpaBHeHWe, ycTaHaBNMBaET BbIXOA4HOW curHan (yctaHasnueaeTtcsi prnar CCPxIF B “1°)
1001 = cpaBHeHWe, cOpacbiBaeT BbIXOAHOW curHan (yctaHaenusaetcs cdonar CCPxIF B ‘1°)
1010 = cpaBHeHWe, Ha BbIXOAHOW curHan He BnusieT (yctaHasnusaeTtcsa onar CCPxIF B “1°)
1011 = cpaBHeHwue, Tpurrep cneumnanbHbIX PyHKUMIA (ycTanasnuaeTtcs pnar CCPxIF B “17)
11xx = WM pexum

O603HayeHns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6uT cbpolueH X = HeM3BEeCTHOE COCT.
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14.1 Modynb CCP1

Peructp CCPR1 moaynst CCP coctouT 13 aByx 8-paspsagHbix permctpoB: CCPR1L (mnagwwin 6ainT), CCPR1H (cTapwun
6aiT). B peructpe CCP1CON Haxogsitcs ynpasnstowme 6utel Mogyns CCP1, gocTynHble ANs 3anucy U YTEHMS.

14.2 Modynb CCP2

Pernctp CCPR2 moagynst CCP coctouT 13 AByx 8-paspsagHbix pernctpos: CCPR2L (mnagwwuin 6ant), CCPR2H (cTapmn
6awT). B pernctpe CCP2CON HaxogsTcd ynpasnstowme 6utel mogyns CCP2, gocTynHble ANS 3anucK U YTeHWS.

Tabnuya 14-1 Vicnonb3oBaHue TaimepoB mogynsmm CCP

Pexxum moaynsa CCP Tanmep
3axsar TMR1 unn TMR3
CpaBHeHuve TMR1 nnn TMR3
LM TMR2
Tabnuya 14-2 Bsanmogeicteue asyx mogynein CCP
Pexum CCPx Pexum CCPy B3aumopencreue
3axeaTt 3axeaTt Baszosbi Taimep TMR1 nnn TMR3. Kaxgomy CCP mogynto MmoxeT ObiTb HasHayeH
cBOW 6a3oBbIli TANMeEp.
3axeaT CpaBHeHune Mogyns CCP, paboTailimin B pexume cpaBHEHUsl, OOMKeH cOpacbiBaTb Tanmep
TMR1 unn TMR3 Tpurrepom cneumansHoro cobbitus.
CpaBHeHuve CpaBHeHuve Mopynn CCP, paboTaiowme B pexume cpaBHEHUS, OOMMKHbI cOpacbiBaTb Tanmep
TMR1 unn TMR3 Tpurrepom cneumansHoro cobbitus.
LM LM 06a UM nmetoT ogmHakoByo YacToTy 1 ¢asy (6asosbivi Tanmep TMR2)
LM 3axsar Het
LM CpaBHeHuve Het
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14.3 Pexum 3axeama

Mpyn BO3HMKHOBEHMM COOLITUS 3axBaTa 16-paspsigHoe 3HadeHue cyetunka TMR1 nnn TMR3 nepenucbiBaeTcs B perncTpbl
CCPR1L:CCPR1H mogynsi CPP1. CobbiTieM 3axBata MOXET ObITh:
Kaxpgpbii 3agHUii poHT curHana Ha Bxoge RC2/CCP1
Kaxabiv nepegHuin ppoHT curHana Ha Bxoge RC2/CCP1
Kaxabivi 4-1 nepegHuin poHT curHana Ha exoge RC2/CCP1
Kaxpgbii 16-1 nepegHuin ppoHT curHana Ha Bxoge RC2/CCP1

Tun cobbiTnst 3axBaTta yctaHaBnmBaeTcsa butamm CCP1M3:CCP1MO B pernctpe CCP1CON. MNocne BbinonHeHus 3axsaTa
ycTaHaBnmBaetcs cdnar npepbiBaHus CCP1F (PIR1<2>) B ‘1’, koTopbIi JOMKeH ObITb cOpoLleH nporpamMmmHo. Ecnn npovcxogut
cobbITMe 3axBaTa 4O TOro Kak npeablayLime AaHHble 6binu npounTaHbl, cTapoe 3HadeHve byaeT noTepsiHo.

14.3.1 HacTtpoika BbiBoga moaynsa CCP
MopT BBOAa/BbIBOoga RC2/CCP1 gomkeH 6bITb HACTPOEH Ha BXo4 ycTaHoBKoM 6uTta TRISC<2> B'1'.

lMpumeyaHue. Ecnn nopt BBoAa/BbiBoga RC2/CCP1 HacTpoeH Ha BbIXOA, TO 3aXBaT MOXET MPOUCXOAUTb KOMaHAOW U3
nporpamMmbl.

14.3.2 Hacrtpownka Tanmepa TMR1/TMR3

B cnyyae wucnonb3oBaHus BHeLIHero taktoBoro curHana ¢ BelBoga RC1/T10SI/CCP2 tanmep TMR1/TMR3 ponxeH
paboTtaTb B CMHXPOHWU3NpPOBaHHOM pexwume. B acuHxpoHHom pexume TMR1/TMR3 mogyns CCP1 pabotatb He GyaeT. Buibop
6aszoBoro Tanmepa ana CCP seinonHseTcs B pernctpe T3CON.

14.3.3 OO6GpaboTka npepbiBaHUN

Korgna namensietcsa pexum pabotel mogyns CCP, Heobxoommo 3anpeluats npepbiBaHusa copocom 6uta CCP1IE (PIE<2>)
B ‘0’ Ans npefoTBpalleHns NOXHbIX npepbiBaHuii. MMocne nsmeHeHne pexuma pabotsl mogyns CCP1, nepen paspelueHuem
npepbiBaHuiA, Heobxoanmo copocuTs pnar CCP1IF (PIR1<2>) B 0'.

14.3.4 [penBapuTenbHbIA CYETYUK cOObLITUIN moaynsa CCP

CywectByeT 4eTbipe pexuma paboTbl npegBapuTeNnbHOrO  cyetyMka cobblTuidi  (onpegensietca  Gutamu
CCP1M3:CCP1M0). BkrntoveHve pexuma 3axBaTa ouulaeT npeaBapuTenbHbIA CYETYMK COObITMI. [lepeknioveHve Mexay
TMNamu cobObITUA He O4YMLLaeT CYETYMK COOLITMIA, MO3TOMY pe3ynbTaT NEpPBOro 3axBaTa Mocrne MEePEeKoYEHNs MOXET ObiTb
HeJocToBepHbIM. Jl060I cOPOC MUKPOKOHTPOMMEPa OYMLLIAET CHETYMK COObITUIA.

B npumepe 14-1 nokas3aHO Kak HYXHO MPOM3BOAWUTL MEpeKNtodeHne Tuna cobbiTusi, YTOObl He BbI3BATb NOXHOE
npepbiBaHue.

TMpumep 14-1 MNepeknioveHne Tuna cobbiTns

CLRF CCP1CON, F ; BrkgwoumTe CCP MOnyJib
MOVLW NEW CAPT PS ; BanucaTe W HOBHM TUI 3axBaTa U pexum padore CCP
MOVWE CCP1CON ; 3arpys3mTbh HacTpouky B perucTtp CCP1CON
PucyHok 14-1. CtpykTypHas cxema mogynsi CCP1 B pexume 3axsaTa
| TMR3H | TMR3L |
YcrtaHoBka ¢nara CCP1IF
T3CCP2 Bkn. TMR3
Mpeppen.
K— 1,4,16
ccP1 | CCPRIH | CCPRIL |
Bkn. TMR1
T3CC
[ert. dopoHTa
% | TMR1H [ TMRIL |
CCP1CON<3:0>
Q’s
YcTtaHoBka ¢pnara CCP2IF
T3CCP1 TMR3H | TMR3L |
T3CCP2
Bkn. TMR3
Mpepnen.
K— 1,4,16
CCP2 ‘ | cCPR2H | CCPR2L |
Bkn. TMR1
eT. OHTa
Zier. ap T3CCP2
J'( T3CCP1 TMRTH | TMRIL |
CCP2CON<3:0>
Q’s
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14.4 Pexum cpasHeHUs

B atom pexunme 16-paspsagHbii peructp CCPR1 cpaBHuBaeTcs co 3HadeHeM TMR1 unn TMR3. Kak Tonbko 3HadeHus B
permcTpax ctaHoBaTCs oanHakosble, Mogyns CCP1 namenseT coctosHue BeiBoga RC2/CCP1:

e  YcTaHaBnvBaeT BbICOKWI YPOBEHb CUrHarna

e YcTaHaBnvBaeT HU3KUWA YPOBEHb CUrHana

e Ha BbIBOA He Bo3aencTByeT

[HerictBne npu coBnageHunm moxeT ObiTb BblibpaHo Gutamm CCP1M3:CCP1MO B pernctpe CCP1CON. B momeHT
M3MEHEeHMs COCTOSIHWUS BblBOAA yCTaHaBnueaeTca dnar npepbiBaHns CCP1IF B “1°.

14.41 HacTtpownka BbiBoga mogynsa CCP
[ns nameHeHus coctosiHns BbiBoga RC2/CCP1, oH AomkeH ObiTb HACTPOEH Ha Bbixoa cbpocom buta TRISC<2> B ‘0.

lMpumeyaHue. TMpu ounctke pernctpa CCP1CON Ha BbiBoge RC2/CCP1 mosiBUTCA CUrHam HWU3KOrO YPOBHS, YTO He
ABNSETCH pe3ynbTaToM CpaBHEHMS UMM AaHHLIMU U3 BbIXO4HOM 3aLuenkn PORTC.

14.4.2 Hactpowka tanmepa TMR1/TMR3

B cnyyae ucnonb3oBaHUSA BHELUHEro TakToBOro curHana c BbiBoga RC1/T10SI/CCP2 tanmep TMR1/TMR3 pomkeH
paboTaTb B CMHXPOHU3NPOBAHHOM pexume. B acnHxpoHHom pexnme TMR1/TMR3 mogyne CCP1 pabotatb He GyaeT. Bouibop
6a3oBoro Tanmepa ans CCP ebinonHsietcs B pernctpe T3CON.

14.4.3 OO6GpaboTka npepbiBaHUMN

MporpammHoe u3meHeHue ypoBHA curHana Ha Bbixoge CCP1 He Bbi3oBeT reHepaumio npepbiBaHud. [pepbiBaHue
reHepupyroTcsa Tonbko mogynem CCP1.

14.4.4 Tpwurrep cneynanbHOro cobbiTuA

B pexume cpaBHeHusa mogyns CCP1 moxeT ObITb BKIHOYEH TpUITep cneunansHoro coobiTus.

Tpurrep cneumansHoro cobeitns CCP1 cbpacbiBaeT 3HayeHus Tanmvepa TMR1 unn TMR3 npu Kaxxgom nonoxutensHO
BbINOSIHEHHOM cpaBHeHun. Pernctp CCP1R gaBnsieTcs 16-pa3psigHbIM NporpamMmmupyembiM permctpom nepuoga ans TMR1.

Tpurrep cneumnansHoro cobbitns CCP2 copacbiBaeT 3HayeHus Tanmepa TMR1 unu TMR3 n 3anyckaeT npeobpa3oBaHue
AL (ecnn mogynb AL BkmtoyeH).

lMpumeyaHue. Tpurrep cneumnansHoro cobbiTusa mogynen CCP1 n CCP2 He yctaHaBnuBaeT dnar npepbiBaHust TMR1IF
(PIR1<0>) B '1".
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PucyHok 14-2. CtpyktypHas cxema mogyns CCP1 B pexume cpaBHEHMWs!

Tpurrep cneuunansHOro cobbiTus

YcrtaHoBka ¢onara CCP1IF

CCPR1H| CCPR1L

Komnapatop

RC2/CCP1 noruka Cosnagetne

TRISC<2>

BknioveHue Bbixoga CCP1CON<3:0> T3CCP2
Bbi6op pexuma

|Z <l Q s Bbixoga.
T

| TMR1H

—
=
2
—
—
=
e
w
T

TMR3L |

Tpurrep cneuuansHoro cobbITus

T3CCP1
YcrtaHoBka ¢nara CCP1IF T300P2

Komnapatop

A

RC1/CCP2 norvka CoBrageHve

[}
TRISC<1>

BknioueHue Bbixoga CCP2CON<3:0>
BbiGop pexuma

|Z <} Q s Bbixoa.
T L«

Tabnuya 14-3. Pernctpbl 1 6uThl, cBA3aHHble ¢ paboTon moayns CCP B pexwuMe 3axBat/cpaBHeHne n TMR1, TMR3

3HauyeHue
Appec Umsa but 7 But 6 but 5 but 4 but 3 bur 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
F9Fh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
Fa8h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
F94h TRISC PerncTtp HanpaBneHusi 4aHHbIX 1111 1111
FCFh TMR1H Peructp Tavimepa 1 ctapumn 6ant XXXK KXXX
FCEh TMR1L PerucTp Taimepa 1 mnagwmi 6ant XXXK XXXX
FCDh T1CON RD16 | s | TICKPS1 [ T1ICKPSO | T1OSCEN] -T1SYNC | TMR1CS | TMR1ON | 0-00 0000
FBFh CCPR1H Pernctp 1 3axeat/CpaBHenne/lUIWM cTapunii 6ant XXXX XXXX
FBEh CCPR1L Peructp 1 3axsat/CpaBHeHne/lUINM mnagwmin 6ant XXXK XXXX
FBDh CCP1CON - | - | bciB1 | DC1BO | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000
FBCh CCPR2H Peructp 2 3axsat/CpaBHeHnne/lUINM cTapinii 6ant XXXK XXXX
FBBh CCPR2L Peructp 2 3axsat/CpasHeHne/lUINM mnagwun 6ant XXXK KXXX
FBAh CCP2CON - - DC2B1 DC2B0 CCP2M3 | CCP2M2 | CCP2M1 CCP2M0 --00 0000
FA2h IRP2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP ---1 1111
FA1h PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF ---0 0000
FAOh PIE2 - - - EEIE BCLIE LVDIE TMR3IE CCP2IE ---0 0000
FB3h TMR3H Peructp Tavimepa 3 ctapumn 6ant XXXK KXXX
FB2h TMR3L PerucTp Tavimepa 3 mnagwmi 6ant XKKX KXXX
FB1h T3CON RD16 | T3CCP2 [ T3CKPS1 | T3CKPSO | T3CCP1 | -T3SYNC | TMR3CS | TMR3ON | 0000 0000

O6o03HayeHus: X = HEM3BECTHO; U = HE U3MEHSAETCS; I = pe3epB; - = He peann3oBaH, Yntaetcs kak ‘0’.
3aTeHeHHble s4eliku Ha paboTy He BNWAIOT.
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14.5 Pexum LM

B UM pexwume mogyns CCP1 BbiBog CCP1 ucnonb3yetcs B kavecTBe Bbixoga 10-paspsgHoro LUAM. T.k. BeiBog CCP1
MyNbTUNANLMPOBAH C LMPOBLIM KaHaNom nopTta BBoAa/BbiBoAa, 6ut HanpasneHust TRISC<2> gomnxeH 6biTb copoweH B ‘0’ ans
HaCTPOWKN €ro Kak BbIX0Z.

lMpumeyaHue. Ounctka pernctpa CCP1CON BbiHyauT nepeBecty BbiBog CCP1 B HU3KMI NOTMYECKniA ypoBeHb. Huakuin
NOrMYECKMn YpOBEHb He ABMSEeTCA AaHHbIMKU K3 3awenkn PORTC.

Ha pucyHke 14-3 nokasaHa cTpykTypHasi cxema moaynsa CCP1 B LUMM pexume. Mowarosoe onncaHne HacTpOMK1 Moayns
CCP1 B UMM pexnme cmoTpuTe B pasgene 14.5.3.

PucyHok 14-2. CtpyktypHasa cxema mogynst CCP1 B LUMM pexnme

AnuteneHocTe uMnynsca  —— CCP1CON<5:4>
| CCPRIL ‘ ‘
|CCPR1H (Benombiit) ‘
| Komnapatop i R Q
T RC2/CCP1
| TMR2 ‘ (1) ‘
—|S
Komnapatop TRISC<2>
C6poc Taiimpa,
+ BbiBoga CCP1
PR2 n 3awenok D.C.

Ha pucyHke 14-4 nokasaHa BpemeHHas guarpamma ogHoro umkna WM (nepuog LUAM n anntenbHOCTb BbICOKOrO YPOBHS
curHana). Yacrtota LUMM ectb o6paTHas BenuumHa nepuogy (1/nepvog).

PucyHok 14-3. BpemeHHas gvarpamma ogHoro uvkna LWAM

Mepvioa

|
g
———'
I [nNUTENbHOCT |
uMnynbca

: . TMR2=PR2

TMR2 = AnuTtenbHOCTb MMNynbca

TMR2 = PR2
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14.51 Nepwop LLUUM

Mepuog WM onpenensieTcsa 3HadeHuem B pernctpe PR2 1 MoXeT ObiTb BblMUCIIEH MO hOPMYneE:
Mepuog WM =[ (PR2) + 1] x 4 x Tosc x (koadhcpmumeHT npeaaenutena TMR2)
Yactota LUMM = 1/ Mepuoa LM

Korga 3HaveHne TMR2 cpaBHuBaeTcs ¢ PR2, BbinonHsoTCA cnegytowime 4encTBus:

e TMR2 cbpacbiBaetcs B 00h

e YcTaHaBnMBaeTCH BbICOKMI ypoBeHb curHan Ha Beisoge CCP1 (Ecnu cksaxHocTb paBHa 0%, TO curHan B BbICOKUIA
YpOBeHb yCTaHaBnmBaTbCs He byaer)

e  Mogaynb UMM HaumHaeT HOBbIN UMKI, 3arpyxas 3HadeHue us peructpa CCPR1L 8 CCPR1H

lMpumeyaHue. BuixogHon genutenb TMR2 (cm. pasgen 12.0) He BnusieT Ha yacTtoty LLUM. OH MOXeT ucnonb3oBaTbCs
Ana oTcyeTa BpeMeHU, KorAa Heo6XoAMMO M3MEHUTb CKBaXHOCTb LLIVIM.

14.5.2 [OnutenbHoCTb MMnynbca LLUAM

OnutenbHocTb umnyneca LWMM onpepensietcs 6utamm B permctpax CCPR1L n CCP1CON<5:4>. [Ina 10-pa3psgHoro
WM crapwmne BoceMb OUT coxpaHsitoTca B permctpe CCPR1L, a mnagwwe gBa 6uta B permctpe CCPCON<5:4>
(CCPR1L:CCPCON<5:4>). [Onsa BblMUCNEHUS ANWTENBHOCTU CUrHamna BbICOKOrO YPOBHS, BOCMOMNb3YMTECH CrieaytoLlen
copmyrnoi:

OnuteneHocTb umnynbca LUMM = (CCPR1L:CCPCON<5:4>) x Tosc x (koadhduumeHT npegaenutens TMR2)

Butbl B pernctpe CCPR1L n CCP1CON<5:4> moryT 6bITb n3MeHeHbl B nioboe Bpems, HO 3HadveHue B pernctpe CCPR1H
He M3MeHsieTCs, Noka He npousonaeT cootBetcTBue PR2 nu TMR2. B WM pexnme pernctp CCPR1H goctyneH Tonbko ansi
YTEHMS.

Pernctp CCPR1H n BHyTpeHHsis ABYx pa3psigHas 3awenka obpasytot 6ydep LUNM. Bddekt bydepumsaumm Heobxoaum
npw 3anncy HOBOTO 3HaYeHUs AnuTenbHoCTN umnyneca LAM.

Korga 3HaveHne CCPR1H u 2-paspsigHoi BHYTpeHHeW 3allernku cooTBeTcTByeT 3HadeHuio TMR2 u BHyTpeHHemy
2-pa3psgHoMy cyeTuuky, B Takte Q2 Ha BbiBoge CCP1 GyaeT ycTaHOBMNEH HU3KWUIA YPOBEHb CUrHana.

PacueTt makcumansHoro paspsgHoctu LM ang gaHHOM 4acToTbl MOXHO BbIYMCAUTL MO dopmyne (6uT):

Fosc
log( )
_ Fpwm
log(2)

lpumeyaHue. Ecnn gnutenbHocTb umnynbca LWWM 6Gonbwe nepuoga LUWM, BbiBog CCP1 He Gygetr vMeTb HU3KuiA
YPOBEHb CUrHana.

14.5.3 NocnepoBaTtenbHOCTL HacTponku moaynsa CCP B LLUUM pexume

PekomeHgoBaHHas nocnegoBaTenbHOCTb BktodeHus mogyns CCP B LUVM pexume:
YcrtaHoBuTb nepuog LUWM B peructpe PR2;

YcTaHoBuTb gnutensHocTb nmnyneca B pernctpax CCPR1L n CCP1CON <5:4>;
HacTtpoutb BeiBog CCP1 kak Bbixoa, copocus 6ut TRISC<2>;

HacTtpoutb npegaenutens 1 Bkntountb TMR2 B pernctpe T2CON;

Bkntounte CCP1 B pexume LLNM.

arwb=

Tabnuya 14-4 CooteetcrBue Yyactothbl LUMM n paspsaHoctu LUM npu TakToBOIM YacToTe MUKPOKOHTponnepa 40MIy,

YacTtoTa LLULUM 2.44klMy, 9.77klMy, 36.09kIMy 156.25klMy, | 312.50klMy | 416.67kly,
KoadpdpmumenTt npegaenutens TMR2 16 4 1 1 1 1
3HayeHne PR2 OxFF OxFF OxFF Ox3F Ox1F 0x17
Makc. paspsigHocTb LUAM (6uT) 14 12 10 8 7 6.58
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Tabnuya 14-5. Pernctpbl 1 6uTbl, cBsidaHHble ¢ paboTton mogynsa CCP B pexvme WM n TMR2

3Ha4yeHue
Apnpec Umsa bur 7 But 6 But 5 but 4 But 3 Burt 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
Fa8h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
F94h TRISC PerncTtp HanpaBneHusi 4aHHbIX 1111 1111
FCCh TMR2 Pernctp Tanmepa 2 0000 0000
FCAh T2CON - | TOUTPS3 | TOUTPS2[ TOUTPS1[TOUTPSO | TMR20ON [ T2CKPS1 | T2CKPSO0 -000 0000
FCBh PR2 Pernctp nepvoga tanmepa 2 1111 1111
FBFh CCPR1H Peructp 1 3axsat/CpaBHenne/LLUINM cTapwni 6ant XXXK KXXX
FBEh CCPR1L Peructp 1 3axsat/CpaBHenne/lUINM mnagwmin 6ant XXXK XXXX
FBDh CCP1CON = | s | bc1B1 | DC1BO [ CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000
FBCh CCPR2H Pernctp 2 3axsat/CpaBHenne/lUIWM ctaplunii 6ant XXXK XKXXX
FBBh CCPR2L Peructp 2 3axsaT/CpaBHeHne/lUINM mnagwmin 6ant XXXK XXXX
FBAh CCP2CON - | - | DC2B1 | DC2BO | CCP2M3 | CCP2M2 | CCP2M1 | CCP2M0O | --00 0000

O003HaYeHNsI: X = HEU3BECTHO; U = HE U3MEHSIETCS; I = pes3epB; - = HE pealin3oBaH, YNTaeTCA Kak ‘0.
3aTeHeHHble s4elikn Ha pa60Ty He BITUAIOT.
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15. Moaynb MSSP

15.1 BeedeHue
Mopaynb BefyLwlero CWHXpPOHHOrO nocneposaTtensHoro nopta (MSSP) moxeT wucnonb3oBatbCcs AnS CBSA3N C
nepuceprunHBIMKU MUKPOCXEMaMU UN APYTUMIN MUKPOKOHTponnepamu. MepudepuitHbiMm Myukpocxemamu MoryT 6eiTe: EEPROM
namsaTb, casurosble pernctpol, gpansepbl XKKU, ALIM v ap. Moayns MSSP moxeT paboTaTe B 04HOM M3 ABYX peXumax:
e [locnegoBaTenbHbIV NepudepuiiHbin nHTepdenc (SPI)
e Inter-Integrated Circuit (IZC):
- BefyLlun pexum
- BeAOMOWN pexum (C nogaepxkon agpeca obLero Bbi3oBa)
[ins paboTkl No MHTepdeiicy 1°C annapaTHO NoaAepXMBAIOTCS CreayloLMe PEXUMbI:
o Pexum BeayLlero
e Pexum BeayLLero ¢ KOHKypeHUMen Ha LnHe
e Pexum Begomoro

15.2 Ynpaensrowue peaucmpsbi

C mogynem MSSP cBsaAsaHbl Tpu peructpa: peructp crtatyca SSPSTAT wu gBa peructpa ynpasneHve SSPCONT1,
SSPCO2. Pabota c aTMmu peructpamv W OTAeNbHbIMA OUTaMW PErMcTpoB 3HAUUTENBHO OTNNYAETCA B 3aBUCHMOCTM OT
Mcnonb3yemMoro uHtepderica I’C wnu SPI. JononHuteneHylo WHMOPMaUUD CMOTPUTE B OMNUCAHWM COOTBETCTBYHOLLENO

nHTepderica.

15.3 Pexum SPI
B SPI pexvnme BO3MOXEH OAHOBPEMEHHbIA CUHXPOHHLIA NpueM U nepedada 8-paspsgHbix AaHHbiX. Moagynb SSP
nogaepXvBaeT yeTbipe pexuma SPI ¢ TMNoBbIM UCMONBb30BaHMEM TPEX BbIBOAOB MUKPOKOHTpOINepa:
e Bxop nocnepoBaTenbHbIX AaHHbIX (SDI) —RC4/SDI/SDA
e Bbixoa nocnegoBaTenbHbIX AaHHbIX (SDO) — RC5/SDO
e TaktoBbli curHan (SCK) — RC3/SCK/SCL/LVDIN
JononHuTensHO MOXET ObITb 3a4eACTBOBAaH YeTBEPTLIN BbIBOA ANst paboThbl B peXXume BEAOMOrO:
e Bribop Begomoro (-SS) — RA5/-SS/AN4
Ha pucyHke 15-1 nokasaHa cTpykTypHas cxema mogyns MSSP B pexume SPI.

PucyHok 15-1. CtpykTtypHasa cxema moaynst MSSP B pexwume SPI

< >BHyTpeHHH9|

LIMHA AaHHbIX
YreHne 3anucb

SSPBUF |

RC4/SDI/SDA ZS iL

| SSPSR |

But0 TakToBbIN
RC5/SDO /| CUrHan
RAS5/SS/AN4 SS BkrntoueHue
ynpaeneHy
BbiGop | |
poHTa
2

Bbl60p TaKTOBOIo curHana

SSPM3:SSPMO

RC3/SCK/ SMPICKE 4 (TMRZ Bleo,u,)
SCL/LVDIN * 2
% || Bbi6op
®ponTa Mpenaen. | Tosc

4,16, 64

— [aHHble TX/RX B SSPSR
— TRIS 6ut
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15.3.1  Peructpnbl

B pexxvume SPI mogynem MSSP ucnonb3yeTcs YyeTbipe permcrpa:
e Ynpasnstowwun pernctp 1 (SSPCON1)
e Peructp cratyca (SSPSTAT)
e bBydep nocnegosatensHo npuemHunka/nepenatymka (SSPBUF)
e CpauroBbli pernctp (SSPSR) — He agpecyemblli peructp

B pernctpax SSPCON1 1 SSPSTAT Haxogsatca 6uTbl ynpaBneHust u dpnarm coctosiHua mogynss MSSP B pexvme SPI.
Peructp SSPCON1 pgoctyneH ans sanucu/vytenusa. Mnagwwve 6 6utoB permctpa SSPTAT AOCTYMHbI TOMbKO ANS YTEHUS.
Crapwwe 2 6uta pernctpa SSPSTAT gocTynHbl ANs 3anncu u YTeHus.

CpaeuroBbinn peructp SSPSR npegHasHadeH ans npyema v nepegayun agaHHbix. SSPBUF — 6ydhepHbii pernctp. B/u3 Hero
3anuncbIBalOTCA/MUTAIOTCH AAHHbBIE.

Mpu npueme paHHbIX pervctpel SSPSR n SSPBUF o6pasytor gBoriHon 6ydpep. Korgpa B SSPSR 6anT gaHHbIX
3arpyaeTcs MONHOCTbI0, OH nepenuckiBaeTcs B pernctp SSPBUF, yctaHaBnmBaeTca cnar npepbiBaHus SSPIF.

Mpu nepenade paHHbix pernctp SSPBUF gBoiHyto Bydepusaumio He nmeet. [laHHble, 3anncaHHble B SSPBUF, cpasy
nepenuceiBaioTcd B SSPSR.

Pezucmp 15-1. SSPSTAT: Peructp cratyca mogyna MSSP (pexum SPI)

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
[ smMp | CKE | DA | P | S | R-W ] UA | BF |
but 7 Bbut 0

out 7 SMP: ®a3a BbIbopku 6uTa
Beayuwinii pexxum SPI
1 = onpoc BXOAa B KOHLe Neproaa BbIBOAA AAHHbIX
0 = onpoc BxoAa B cepeavHe nepnoaa BbiBoAa AaHHbIX

Begombliii pexxum SPI
[ns pexvma Begomoro SPI aToT 6UT Bcerga aomkeH 6biTb copolueH B '0'

6uT 6 CKE: Bbibop (hpoHTa TakTOBOro curHana
SPI pexxum, CKP=0
1 = gaHHble nepegatoTcs No nepegHemy MPOHTY curHana Ha sbisoge SCK
0 = gaHHble nepepatoTcs No 3agHeMy OPOHTY curHana Ha BbiBoge SCK

SPI pexwum, CKP=1
1 = paHHble NnepegaloTcA No 3agHeMy OPOHTY curHana Ha BoiBoge SCK
0 = paHHble nepepatoTcs Mo nepegHeMy OPOHTY curHana Ha BeiBoae SCK

out 5 D/-A: but JaHHble/Agpec (TonbKo Ans pexvma I2C)

ouT 4 P: But STOP (Tonbko Ans pexvma IZC)
OtoT 6UT cbpackiBaeTcs B '0' koraa mogyne MSSP BbikntoueH, SSPEN=O0.

6ut 3 S: but START (TONbKO ANS pexuma I20)
OT10T 6MT cOpackiBaeTcs B '0' koraa moayne MSSP BbikntoueH, SSPEN=0.

out 2 R/-W: But yteHms/3anncu (Tonbko Ans pexvma I2C)
ouT 1 UA: dnar o6HOBneHNst agpeca yCTpOMUCTBa (ToNbko Ans pexxuma 10-paspsagHoro IZC)
6ut 0 BF: But cratyca 6ycdepa

1 = npvem 3aBepLueH, 6ydep SSPBUF nonoH
0 = npuem He 3aBepLueH, bycdep SSPBUF nyct

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6GuT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHOe COCT.
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Peaucmp 15-2. SSPCON1: Peructp ynpaenexus 1 moaynst MSSP (pexum SPI)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| wcoL | sspov | SSPEN | CKP | ssPm3 | SsPM2 | sSSPM1 | SSPMO |
But 7 But 0
out7 WCOL: but koHcpnvkTa 3anncy (Tonbko npy nepegade, copackiBaeTcs NporpamMmmHo)

1 = 6bina npeanpuHATa nonbiTka 3anncn B SSPBUF Bo Bpems nepegaun npegbigyliero 6anta
0 = koHdNUkTa He BbbINo

6uT 6 SSPOV: buT nepenonHeHns npuemMHuka
SPI pexwvm
1 = npuHAT HoBbIM BainT, a SSPBUF coaepxuT npeabioywmne gaHHblie(6ant B SSPSR Oyaet notepsiH). B
BEOMOM pexXvMe Mnonb3oBaTenb AOIKEH npountaTth cogepxumoe permctpa SSPBUF paxe, ecrniv TOnbKo
nepefaetr [faHHble. B Bepyulem pexume 6uT B '1' He ycTaHaBnMBaeTcsd, T.K. Kaxzgas onepauus
uHuumnanuanpyetcs 3anuceto B SSPBUF. (c6packiBaeTcs B '0' nporpaMmHo)
0 = HeT nepenonHeHus

Mpumeyanune. B pexume Begywero 6ut SSPOV He ycTaHaBnvBaeTcs, T.K. KaXabld NpUMeM OaHHbIX
nHuuunpyetcs 3anuceto B SSPBUF.

o6ut 5 SSPEN: but BkntoveHusa mogyns MSSP
Korga moaynb BKNtoYeH, COOTBETCTBYHOLLME NOPThHI BBOAA/BbIBOAA HACTPaNBAlOTCS Ha BbIXOA UMW BXOA,
SPI pexum
1 = mogynb MSSP BknioueH, BbiBoabl SCK, SDO, SDI, -SS ucnons3aytotca mogyrnem MSSP
0 = mogynb MSSP BbikntoyeH, BbiBOAbI paboTatoT Kak LmdpoBble NOpTel BBOAA/BbIBOAA

Mpumeyanue. MNpu BknoveHun pexmma SPI BbiBogbl mMogynss MSSP gomkHbl ObiTb COOTBETCTBYHOLLMM
06pa3om HaCcTPOEHbI.

ouT 4 CKP: Byt BbIGOpa NONAPHOCTM TAKTOBOIO CUrHana
1 = naccuBHbIN BbICOKWI YPOBEHbL CUrHana
0 = naccuBHbIN HU3KNI YPOBEHb CUrHana

6ut 3-0 SSPM3:SSPMO0: Pexum paboTel moagyns MSSP
0000 = Begywui pexxum SPI, TakToBbIA curHan = Fosc/4
0001 = Begywun pexxum SPI, TakToBbIV curHan = Fosc/16
0010 = Begywui pexxum SPI, TakToBbIV curHan = Fosc/64
0011 = Begywmn pexum SPI, TakToBbI curHan = Bbixog TMR2 / 2
0100 = Begomblii pexxum SPI, TakToBbI curHan ¢ BeiBoga SCK. BeiBoa -SS nogkntoveH k MSSP
0101 = Begombii pexxum SPI, TakToBbI curHan ¢ BeiBoga SCK. BeiBoa -SS He nogkntoyeH k MSSP

, MpumeyaHue. He ykazaHHble kOMOMHaLMM BUTOB NpeaHa3HadeHbl Anst HacTponku moayns MSSP B pexum
I°“C nnun 3ape3epBUpOBaHbI.

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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15.3.2 Pab6orta moayns MSSP B pexume SPI

Mpu wHuumanmsauum SPl HeobxoguMmo onpegenuTs napameTpbl pabotel mogyns SPlI 6utamun SSPCON1<5:0>,

SSPSTAT<7:6>. YnpasnstoLime OUTbl onpeaenstoT cneayoLme napaMmeTpbl paboThbi:

e Bepywun pexum (SCK Bbixoa)

e Bepowmbinn pexxum (SCK Bxopn)

¢ [lonspHOCTb TaKTOBOro curHana (naccusHbIN ypoBeHb SCK)

e ®a3a BbIGOPKM BXOAHBIX AaHHbIX

e AKTMBHbIA (DPOHT TAKTOBOrO curHana (nepegHui, 3agHui)

e YacToTa TakToBOro curHana (TofnbKo B BEAYLLEM peXume)

e Pexum BbIGOpa BEAOMOro (TOMbLKO B peXMme Be4OMOro)

Mogynb MSSP coctout n3 npuemHoro/nepegatowiero peructpa cgsura (SSPSR) n 6ydepHoro peructpa (SSBUF). B
pernctpe SSPSR BbinonHAeTcA cOBUr OaHHbIX W3/B MUKPOKOHTponnep crapwum 6Gutom Bnepen. B permctpe SSPBUF
COXPaHsAIOTCA 3anucaHHble AaHHble, Moka He OyayT nomydeHbl HoBble. [lpuHaB 8 6uT AaHHbIX B pernctp SSPSR oHu
nepenucbiBatotca B SSPBUF, yctanaenmBaeTcsa B '1' donar nonHoro npuemHoro 6ygepa BF (SSPSTAT<0>) n donar npepbiBaHust
SSPIF. [OBonHasa Gydepusauns NpuHUMAEMbIX OaHHbIX MO3BONSET MPUHMMaTb Creaylwmin 6anT OO0 YTeHus npeablayLliero.
JTrob6as sanunck B pernctp SSPBUF Bo BpeMs BbINOMHEHWSA onepauun npuema/nepegaymn gaHHblx 6yaeT urHoprpoBaHa, npyu atom
yctaHaBnmeaetcs B '1' ¢onar WCOL (SSPCON<7>). Monb3oBaTtenb AomkeH nporpaMmmHo cbpocutb 6ut WCOL B '0', 4TobbI BbINa
BO3MOXHOCTb NPOBEPKU BbINoNHeHNs 3anncy B pernctp SSPBUF. MNpu npueme paHHbIX B pexvume SPI pernctp SSPBUF pomkeH
ObITb NpounTaH OO MOMEHTa OKOHYaHWs npuema cneaywoulero 6anta. but cratyca npuemHoro 6ycdepa BF (SSPSTAT<0>)
ykasblBaeT Ha nonydyeHve Hosoro 6amta gaHHbiX. but BF annapatHo cbpacbiBaetca B '0' npu yteHum peructpa SSPBUF.
MpuHATBIE AaHHbIE MOTYT GblTb HEAOCTOBEPHBIMU, ecnn pexum SPI ncnonesyeTtcsa TonNbko AN nepedaydn AaHHbIX. MNpepbiBaHus
oT moayna MSSP wucnonb3syioTca Ans onpefdeneHns 3aBeplueHus npuema/nepegayn AaHHbiX (B nognporpamMme o6paboTku
npepbiBaHNn Heobxogumo npouymTaTh/3anucate permctp SSPBUF). Ecnv He nnmaHupyeTcs MCrnonb3oBaTb MpepbiBaHWS OT
mogyna MSSP, 1o HeobGxoguMmo npegycMOTpeTb MPOrpaMMHY0 MPOBEPKY BbIMONHeHWs 3anucu B permctp SSPBUF ans
nepegaun paHHbix. B npumepe 15-1 nokasaHa 3arpyska gaHHbix B peructp SSPBUF (SSPSR) ons nepegayv OaHHbIX.
3aTeHeHHas koMaHada TpebyeTcs TOMNbKO, ecnv NPUHUMaeMble AaHHble UMEIOT Kakoe-TO 3HayeHue (B HeKOTOPbIX MPUIOXEHUSIX
mogyne MSSP B pexxume SPI ncnonb3yeTtcs TONbKO ANa nepefayvn AaHHbIX).

lpumep 15-1. 3arpy3ka gaHHbIX B pernctp SSPBUF(SSPSR)

LOOP BTFSS SSPSTAT, BF ; JaHHBIE TIPMHATEHL?
GOTO LOOP ; Her
MOVF SSPBUF, W ;3arpy3muTe B W 3HadeHue m3 SSPBUF
MOVWE RXDATA ;Eciaym HeoOXOOMMO, COXPAHMUTHL BHAUEHME B aMATU
MOVFE  TXDATA, W ;3arpysuTe B W 3HadyeHume u3 TXDATA
MOVWE SSPBUF ;llepenaTe HOBBIE IAaHHBIE

Peructp SSPSR He focTyneH Ans HeNocpeaCcTBEHHOIO YTEHUS UMW 3anuCK, BCE Onepauuy BbIMOMHATCS Yepes3 perncTp
SSPBUF. B peructpe SSPSTAT Haxogatcs OMThl, ykasbiBaloLue Tekyllee coctosiHe mogynst MSSP.
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15.3.3 HacTtpowka BbiBoAoB B pexume SPI

Ona Bknoyenns mogyns MSSP Heobxogumo yctaHoBuTb 6ut SSPEN (SSPCON1<5>) B '1'. [Ons cbpoca wnu
nepeHacTpoviku pexuma SP| pekomeHnayetca copocuTb 6ut SSPEN B '0', BLINONHUTL M3MEHEHMSA NapamMeTpoB paboThl, a 3aTem
BHOBb ycTaHoBUTbL OMT SSPEN B '1'. Mocne BkntoyeHus MSSP B pexume SPI BbiBogbl SDI, SDO, SCK, -SS ucnonb3yoTcs
nocnegoBaTeNnbHbIM MOpPTOM. [Ans KOppekTHoW paboTbl nocnegoBaTenbHoro nopta 6utbl permctpoB TRIS gomkHbl ObiTh
HaCTpOEHbI crieayLwum obpasom:

e SDI, 6ut TRISC<4> pomkeH ObITb ycTaHoBMeH B '1'

e SDO, 6ut TRISC<5> pomxeH 6bITb cOpoLueH B '0'

e SCK (Begywmn pexum), 6ut TRISC<3> gomxkeH 6biTb cOpolueH B '0'

e SCK (Begombliin pexum), 6ut TRISC<3> gomkeH 6bITb ycTaHoBNEH B '1'
e -SS, 6ut TRISA<5> gomnxeH ObITb ycTaHoBMNEH B '1'

JTiobas HexenaTtenbHaa YyHKUWS NOCNeAOBaTENbHOrO NopTa MOXET ObiTb BbIKIIOYEHA, HAcTpavBasi COOTBETCTBYHOLUNE
6uTbl pernctpoB HanpasneHus AaHHbix TRIS. Hanpumep, ecnn B pexvme Begyuiero SPI BbINOMHAETCA TONbKO nepegaya
OaHHbIX, TO BbiBoAbl SDI 1 -SS MoryT ncnonb3oBaTtbCs Kak LMdpoBble BbIXOAbl, COpocuB cooTBeTCTBYHOWME 6UThl TRIS B 'O

15.3.4 TwunoBoe BKNOYeHue

Ha pucyHke 15-2 nokasaHO TMNOBOE COeAUHEHME OBYX MUKPOKOHTPONNEpoB. MNaBHbI MUKpOKoHTponnep (npoueccop 1)
MHUUManu3npyeT nepepady, dopmmpysa TaktoBbii curHan SCK. [laHHble caBuraloTcs no yctaHoBneHHoMy 6utom SMP dpoHTy
TaKTOBOro curHana. [Ins ogHoBpeMeHHOro npvema/nepefayn AaHHbIX ((PUMKTMBHBIX OaHHbIX) 06a MUKPOKOHTpomnepa AOJMKHbI
MMETb OAVHaKOBYIO NOMSPHOCTb TakToBoro curHana (6ut CKP). Beero cyecTByeT Tpy cLeHapusi nepeaady OaHHbIX:

e Bepywmit nepegaet gaHHbIe - Be4OMbIN NepeaaeT MUKTUBHbIE AaHHbIE
e Bepywinn nepefaet faHHbIE - BEAOMbIV NepefaeT AaHHble
e Bepywiumn nepenaet UKTMBHbIE AaHHbIE - BEAOMbIV NepeaaeT AaHHble

PucyHok 15-2. TunoBoe coegvHeHne BeayLero u segomoro SPI

| Benywwit SPI SSPM3:SSPMO = 00xxb | | Benombiit SPI SSPM3:SSPMO = 010xb |
: SDO | | SDI |
I ] T |
I | | |
! Bycep SPI ! ! Bydep SPI !
: (SSPBUF) | | (SSPBUF) |
I | | |
I | | |
I | | |
I | | |
: Pernctp casura Sbl : - : Sbo Peructp cosura :
| (SSPSR) | | (SSPSR) |
: Crapwwmn Mnagwmn : : Crapwun Mnagwmn :
I out 6uUT | . | 6ut 6uT |
| , TakToBbIf curHan | |
| SCK —— » SCK |
: Mpoueccop 1 : : Mpoueccop 2 :
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15.3.5 Pexum Beaywero SPI

Beaywuii WnHbI MOXET MHMUManu3vpoBaTb nepegavy AaHHbIX B 1000 MOMEHT, NOCKOMNbKY OH reHepupyeT TakTOBbIN
curHan, v onpegensieT, Korga BedOMbI (npoueccop 2) [OSMKeH nepedaTb AaHHble B COOTBETCTBMM C UCMOMb3yeMblM
NPOTOKOSIOM.

B pexume BefylLero AaHHble NepefaloTcs/MPUHATLI Nocne ux 3anucu/ytenust u3 peructpa SSPBUF. Ecnu B SPI pexume
TpebyeTcsa TONbKO NpPUHUMATL AaHHble, BbiBo4 SDO moxeT ObiTb 3abnokvMpoBaH (HacTpoeH kak Bxoa). OaHHble ¢ BeiBoga SDI
nocnegosaTtensHo casuratoTcs B permctp SSPSR ¢ ycTaHOBNEHHOW CKOPOCTbI0. Kaxabln NpUHATBIN 6aiT 3arpyxaeTtcs B peructp
SSPBUF (kak HopmarnbHO Mony4YeHHbln 6aiT) ¢ hopmMmpoBaHMEM MpepbiBaHWA U BO3AEWCTBMEM Ha COOTBETCTBYyKOLUME OUTHI
cTaTyca. 9ta (pyHKUMA MOXeT ObITb NoMne3Ha nNpu peanusaumm "MOHUTOPA LWKHBLI".

MonsApHoCTb TakToBOro curHana ycraHaenusaeTcd 6utom CKP (SSPCON1<4>), yTo no3BonseT nony4vTb pasnunyHble
MeToabl nepedayn aaHHbIx (cMm. pucyHku 15-3, 15-5 n 15-6). [JaHHble Bcerga nepegatoTcsa ctapwimm 6utom Bnepea. B Beagyllem
pexunmMe yactoTa TakTOBOrO CUrHana BbiGupaeTcst nporpaMmmHo:

FOSC/4 (unn TCY)
FOSC/16 (nunn 4 x TCY)
FOSC/64 (unun 16 x TCY)
Beixoa Tanmepa TMR2 / 2

MakcumanbHas Yactota nepefaydv gaHHbix 10MIL npy TakToBOM YacToTe MUKPOKOHTponnepa 40MIu,.

BpemeHHas agnarpamma nepegadn AaHHbIX B pexunme Begywero SPI nokasaHa Ha pucyHke 15-3. but CKE onpegensiet no
KakoMy (OPOHTY TaKTOBOrO cwrHamna HeobxoAMMO BbIMOMHATL MPUEM AaHHbIX. [lapameTpbl BbIGOPKM BXOAHbLIX [AaHHbIX
ycTtaHaBnmeatoTcs 6utom SMP. None 3arpy3ku NpuHATBIX AaHHbIX B pernctp SSPBUF ycTtaHaBnuBaeTtcs crnar npepbiBaHUN
SSPIFB'1".

PucyHok 15-3. BpemeHHas gnarpamma pabotbl mogyns MSSP B pexume Begyero SPI

3annch B

SSPBUF ¢

SCK

(CKP =0

CKE = 0) T
|

SCK |

CKP =1

(CKE =0) 4 pexuma
| TaKTOBOIO

SCK curHana

(CKP=0

CKE =1)

SCK

(CKP =1

CKE =1)

SDO

|

|

i

|

I

|

| | | | | | | | |
(SCDK?E _0) I><6wr 7 !><6VIT 6 I><61/|T 5 !><6VIT 4 !><6VIT 3 | 6uT 2 !><6MT 1 !><6VIT 0

I
I><6|/|T 7 i>< out 6!><6VIT 5 i 6ur 4 i><6VIT 3 i>< out 25><6wr 1 I 6uT 0 X
| [ [ [ l I l [

(CKE =1) '
(SMP =0) |6I/IT7 | | | | | | | 6|/|T0|
Onpoc 'T'T'T'T'T'T'T'Tl
BXxofa , |
(SMP = 0) [ [ [ [ [ [ [ [
(SMP = 1) | 6ur 7 6ut 0

|
Onpoc
S A N NN S M M |
(SMP =1) |
SSPIF

Cnepytowmin Q4

SSPSR B
SSPBUF nocrne Q2

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 122



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

15.3.6 Pexum Begomoro SPI

B pexume Begomoro AaHHble nepefaroTca/MpUHMMAlOTCA MO BHELWHeMy TakToBoMy curHany Ha BbiBoge SCK. Korpa
npuHMMaeTcsa nocnegHun 6ut 6anTa, yctaHaenmeaetca B '1' conar npepbiBaHnii SSPIF.

MonsipHoCTb TakTOBOrO curHana BbiOupaetca Outom CKP (SSPCON1<4>). BHeWwHWIA TaKTOBLIN CUrHam [OIDKEH
YAO0BNEeTBOPATL TPeOOBaHNAM ANMTENBHOCTU HU3KOTO M BbICOKOTO FIOFMYECKOro YPOBHS, ONUCaHHbIM B pasferne 3neKTpUYeckunx
XapaKTepuUCTUK.

B SLEEP pexume MVKpOKOHTponnepa BeOOMbI MOXeT NpuHUMaTb/nepedasatb faHHble. [Mocne npuvema AaHHbIX
MWKPOKOHTpOrep BbIXxoauTt 3 pexvma SLEEP, ecnu paspelueHsl npepbiBaHns ot mogyns MSSP.

15.3.7 Bbi6op Begomoro B pexume SPI

B pexume SPI BbiBoag -SS no3BonsieT nogkno4aTh HECKONBKO BeAOMbIX K ogHoMy Beaywemy. Mogyns MSSP porkeH
HaxoguTbes B pexunme Begomoro SPI (SSPCON1<3:0> = 0100), 6ut TRIS gnsa BbiBoga -SS yctaHoBneH B '1', 4To6bl MO3BONNUTL
Beaylemy Bblibnpats BegomMoro. Korga Ha BbiBoAe -SS NpuCyTCTBYET HU3KUI NOTMYECKUIA YPOBEHb, Nepeaava U NpueM AaHHbIX
paspelueHsl, a BbiBog SDO ynpasnsetca moaynem SSP. Ecnu Ha BbiBoAe -SS BbICOKMI ypOBEHb curHana, To BbiBog SDO
nepexoauT B 3-e COCTOsIHME. B 3aBMCMMOCTM OT MPUNOXEHUs] MOXeT NoTpeboBaTbCA BHELLUHUA NOATSArMBAOLLNA PE3UCTOpP Ha
BbiBoae SDO.

lMpumeyaHus

1. B pexxvme Begomoro SPI ¢ nogaepxkon Bbibopa BEAOMOro Mo curHany Ha BbiBoge -SS (SSPCON1<3:0>=0100), SPI
MoAynb COPOLLEH, eCcnv Ha BbiIBOAE -SS HanpsixeHue nutanus Vpp.

2. B pexwume Begomoro SPI n CKE = 1, Heobxogmmo paspelumnTb ynpasreHve ¢ BbiBoga -SS.

Mpu cbpoce moayna SSP B pexume SPI cyeTumk GUTOB COABUIoBOro perncrpa ounwaerca. Copoc moayns B pexunme SPI
NPOUCXOAWT NpU MOSIBIIEHUN BbICOKOTO NIOMMYECKOro YPOBHS Ha BbiBofe -SS n copoce B '0' 6uta SSPEN.

[ns peanu3aumu asyx npoBogHoro nHtepdeiica Boisog SDO moxeT 6biTb coeamHeH ¢ SDI. Korga SPI pomkeH paboTtatb
KaK npuemMHuk, BbiBog SDO HacTpamBaeTcst Ha Bxog, 4To oTknoyaeT nepepatymk ot SDO. SDI Bcerga fommkeH BbiTb HACTPOeEH
Kak Bxof (dpyHkumsa SDI), T.K. 3TO He co3aaeT KOHMMUKT LUKHBI.

PucyHok 15-4. BpemeHHasa gnarpaMMa CMHXPOHM3aLmMu Be4oMOoro

=

SCK
(CKP =0
CKE = 0)

SCK
(CKP = 1
CKE = 0)

3anuck B
SSPBUF

><67><66>< X X_XomTX 3¢
<o

. 6uT7

SDO

SDI
(SMP = 0)

Onpoc
BXoaa
(SMP =0)

SSPIF
dnar ¢
npepbiBaHNA )

t ot

Cnepytownii Q_4f _f
SSPSRs nocne Q2
SSPBUF g6
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PucyHok 15-5. BpemeHHas gnarpamma pabotbl mogyns MSSP B pexxume Begomoro SPI (CKE=0)

OnuunoHansHo

SCK
(CKP =0
CKE = 0}

(CKP = 1
CKE =0)

3annck B
SSPBUF

oo

S0 — ><6m7><6m6: out5 X 6ut4 X our 3 ' 6ur 2| 6|/|T1:><]6|/|T0

SCK l

—
OO A A

out 7

ESENESEERERERS

SDI
(SMP = 0)

Onpoc :
BXofa :

(SMP = 0)

SSPIF
onar
npepbiBaAnsi

SSPSR B
SSPBUF

| | | | | | | A} Creayouni Qs
\ . | I I I | \ nocne Q2

PucyHok 15-6. BpemeHHas gnarpamma pabotbl mogyns MSSP B pexxume Begomoro SPI (CKE=1)

Not Optional

SCK
(CKP=0
CKE = 1)

(CKP =1
CKE = 1)

3anucb B
SSPBUF ¢

SDO ; " BuT7 :><6I/IT6 :><6I/IT5 :><6VIT4 :><6I/IT3 ><6vrr2 :><6VIT1 61T 0

614}7 T é ? T é T T I T §6VITO§

SCK I

SDI
(SMP = 0)

Onpoc : : : :
BXofa

(SMP = 0)

SSPIF
®nar
npepbiBaHUst

e

: : + Cnepytowmn Q4

' nocrie Q2

SSPSR B
SSPBUF
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15.3.8 Pa6oTa B SLEEP pexxnme MMKpOKOHTpoOnnepa

B pexvnme Bepgyuwero SPIl TaktoBbIi curHan mogyns MSSP oTtcytcTByeT, coctosiHe npuemal/nepefayn OaHHbIX He
M3MeHsIeTCA 4O BbIxoda MUKPOKOHTposnnepa us pexuma SLEEP. MNMocne Bbixoga MyukpokoHTponnepa 13 pexuma SLEEP moagynb
SSP npogomkuT nepegayvy/npuem gaHHbIX.
B pexume Begomoro SPI faHHble MoryT 6bITb NpUHATLI/NEpeaaHbl, T.K. COBUTOBbIA peructp paboTaeT acMHXPOHHO. JTo
nossonsietT B SLEEP pexume MUKpOKOHTpomnnepa npuHATb/Mepefatb OaHHble B/M3 cOoBWUroBoro peructpa. Kak tonbko 6yayTt
NpuHATLHI Bce 8 BUT AaHHbIX, ycTaHaBnmeaeTcs B '1' cpnar npepbiBaHns ot mogyns MSSP, 1 ecnv npepbiBaHWs paspeLleHbl,
MWKPOKOHTpornep BbinaeT n3 SLEEP pexuma.

15.3.9 3ddekT copoca
JTro6oli copoc MUKpOKOHTpoepa BbikntovaeT moayns MSSP, npuem/nepenava AaHHbIX NpekpallaeTcs.

15.3.10 CoBMeCTUMOCTb PEXMMOB LUUHbI
B Tabnuue 15-1 nokasaHbl cTaHAapTHbIE pexumbl WnHbl SPI 1 cooTBeTCTBYOWAA HacTpoka 6utos CKP, CKE.

Ta6bnuya 15-1. Pexumbl WwWnHbl SPI

CraHgapTHble CocTosiHMe ynpaBnsiloWmx 6MToB
pexumbl SPI CKP CKE

0,0 0 1

0,1 0 0

1,0 1 1

1,1 1 0

Tabnuya 15-2. Pernctpbl 1 6uThl, cBA3aHHble ¢ paboTon mogynsi SSP B pexvme SPI

3Ha4yeHue
Apnpec Umsa butr 7 But 6 But 5 but 4 But 3 But 2 But 1 But 0 nocne
POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
F94h TRISC PerncTp HanpaBneHusi 4aHHbIX 1111 1111
FC9h SSPBUF Bydep nprvemHuka/nepegatymka mogyns MSSP XXXK XXXX
FC6h SSPCON1 WCOL SSPOV | SSPEN | CKP | SSPM3 | sSsPM2 | SSPM1 | SSPMO 0000 0000
F92h TRISA - Pernctp HanpaBneHus gaHHbIX -111 1111
FC7h SSPSTAT SMP CKE DI-A_ ] P | S | RR'W [ UA | BF 0000 0000
O003Ha4YeHNst: X = HEU3BECTHO; U = HE U3MEHSIETCS; I = Pe3EpPB; - = He pearnun3oBaH, YMTaeTcs kak ‘0’.
3aTeHeHHble AYeliku Ha paboTy He BNUSIOT.
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15.4 Pexum I’C

Moayne MSSP nonHocTblo nogaepxuBaeT Bce PYHKLUM BeOyLMX N BEAOMbIX YCTPOWCTB, BKOYas NoaaepxKy obuiero
BbI30Ba, annapaTtHble npepbiBaHUs No AeTekTupoBaHuto 6utoB START u STOP ans onpegeneHusi 3aHATOCTW WinHBL [°C B
pexume Beayllero (Mpu KOHKypeHuun Ha wuHe). B MSSP mogyne peanu3oBaHa nogaepxka cTtaHgapTHoro pexuma 7, 10-
paspsigHon agpecaumu.

[na paboTbl ¢ wnHON I’c ucnone3yetcs Aea BbiBoga SCL (curHan cuHxporusauumun) n SDA (gaHHble). BeiBogbl SDA u
SCL aBTOMaTU4YECKM HACTPaMBAKOTCS NP BKITKOYEHUM pexiuma I°C.

15.4.1 Peructpsbl

[na ynpasneHus mogynem MSSP B pexvme I’c ncnonb3yeTcs LWeCTb PErncTpoB:
e SSPCONT1, peructp ynpasnevusi 1 MSSP

SSPCONZ2, peructp ynpasneHusa 2 MSSP

SSPSTAT, peructp cratyca MSSP

SSPBUF, 6ydep npnemHuka/nepegatyvka

SSPSR, cOBWroBkIn peructp (Nonb3oBaTento He AOCTYNEH)

SSPADD, peructp agpeca

B pernctpax SSPCON1, SSPCON2 n SSPSTAT Haxopsatcs 6utbl ynpaeneHus n dnarnm coctosHns mogyns MSSP B
pexume SPI. Pernctpbl SSPCON1, SSPCON2 goctynHbl ang 3anucu/yteHus. Mnagwmve 6 6utoB pernctpa SSPTAT foCTynHbI
TONbKO Ana YTeHus. Ctaplume 2 6uta pernctpa SSPSTAT goCTynHbI ANS 3anvMcy U YTEHUS.

CpasuroBbinn peructp SSPSR npegHasHadeH ans npyema v nepegayn aaHHbix. SSPBUF — 6ydbepHbit pernctp. B/u3 Hero
3anMCbIBalOTCA/MUTAIOTCS AAHHbIE.

SSPADD npegHasHayeH Ons XxpaHeHus agpeca 2yCTp0I7ICTBa, korga mogynb MSSP HacTpoeH B pexum BeJoMoro I’C.
Ecnn mogyns MSSP HacTpoeH B pexume Begywero 1°C, To cemb mnagwwux 6utos pernctpa SSPADD ucnonb3ytoTcs ans
yKa3aHus 3Ha4YeHus nepesarpy3ku reHepaTopa CKOpOCTU Nepefayn AaHHbIX.

Mpn npueme paHHbIX pervctpel SSPSR n SSPBUF o6pasytot gsonHon Oydpep. Korpa B SSPSR 6ant aaHHbIX
3arpyaeTcs NONHOCTLIO, OH nepenuceiBaeTca B pernctp SSPBUF, yctaHaenmBaeTca conar npepbisaHus SPSIF.

Mpu nepenave gaHHbIxX pernctp SSPBUF gBoriHyto Oydepusaumio He nmeeT. [aHHble, 3anncaHHble B SSPBUF, cpasy
nepenucbiBatoTc B SSPSR.
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Pezucmp 15-3. SSPSTAT: Peructp cratyca moaynst MSSP (pesxum I°C)

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
[ sMp | CKE | DA | P | S | R-W | UA | BF |
But 7 But 0
out7 SMP: YnpaBneHune AnuTenbHOCTbIO POHTA

BeayLmii unv Beiombiit pexiim I°C
1 = ynpaBneHve ANnTEeNbHOCTLIO PPOHTA BLIKIIOYEHO B cTaHAapTHOM pexunme (100kMy n 1MIMu)
0 = ynpaBneHue AnuTenbHOCTLIO (PPOHTA BKMHOYEHO B CKOPOCTHOM pexmnme (400kML)

6uT 6 CKE: Bbibop (hpoHTa TakTOBOro curHana
BeayLunii nnv BeaoMblii pexim 1°C
1= BXOAHble YPOBHM COOTBETCTBYIOT creumdukaummn SMBus
0= BXO[IHbIE YPOBHI COOTBETCTBYIOT crieLmdukaumun 1°C

out 5 D/-A: but ﬂ,aHHbIe/A,D,EeC (Tonbko ons pexvma IZC)
Begyuwimin pexxum 1°C
3ape3epBupoBaHoO

Benombiit pexum 1°C
1 = nocnegHun NPUHSTBLIA UK NepeaaHHbIn 6anT aBNseTcs MHOPMALMOHHBIM
0 = nocnegHwii NPUHATLIA UNW NepeaaHHbIN 6anT ABNAeTCA aapecHbIM

6ut 4 P: but STOP
1 = yka3biBaeT, 4To 61T STOP 6bIN 06HapyxeH nocnegHum (3ToT 6uT paBeH '0' nocne cbpoca)
0 = 6ut STOP He siBnsieTCa NocneaHnm

MpumeyaHue. O1oT 6UT cHbpackiBaeTcs B '0' koraa moayne MSSP BbikntoueH, SSPEN=0.

6ut 3 S: but START
1 = ykasbiBaeT, 4to 6uT START ObIN 06HapyxeH nocnegHum (3T0T 6UT paBeH '0' nocne cbpoca)
0 = 6uT START He siBNsieTca NOCNeaHUM

Mpumeyanune. I1oT 6UT cOpackiBaeTca B '0' koraa moayne MSSP BbikntoveH, SSPEN=0.

ourt 2 R/-W: But yteHus/3anucu
Benombiit pexum 1°C
1 = 4yTeHue
0 = 3anucb

MNpumeuanue. 3HaveHne GuUTa OEWCTBUTENbLHO TOMLKO MOCME COBMNAjeHWs agpeca U 40 npuema 6Guta
START, STOP unmn -ACK.

BeayLimin pexum 1’c
1 = BbINONHAETCA Nepegava AaHHbIX
0 = nepepayn AaHHbIX HE NPOUCXOANT

MpumeyvaHue. Jlormueckoe UJTN atoro 6uta ¢ 6utamm SEN, RSEN, PEN, RCEN nnn ACKEN ykaxeT Ha
HeakTUBHoe cocTosiHne moayns MSSP.

6ut 1 UA: dnar obHoBNeHns agpeca ycTponcTa (Tonbko Ans pexvma 10-pas3psgHoro IZC)
1 = HeobxoamMmo obHoBUTL agpec B pernctpe SSPADD
0 = obGHoBrEHNe agpeca He TpebyeTtcs

out 0 BF: buTt ctatyca 6ydepa
[Mpuem
1 = npvem 3aBepLueH, 6ydep SSPBUF nonoH
0 = npuem He 3aBepLueH, 6ycdpep SSPBUF nyct

Mepenava
1 = BbINONHSETCA Nepeaaya AaHHbIX (Mckntodas 6utel -ACK n STOP), 6ycdep SSPBUF nonoH

0 = nepepadva AaHHbIX 3aBeplleHa (1ckntodas outel -ACK n STOP), 6ycdep SSPBUF nyct

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HavyeHune nocne POR ‘1’ = 6ut ycTaHOBNEH ‘0’ = 6uT cOpoLueH X = HEeu3BeCTHOe COCT.
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Pezucmp 15-4. SSPCON1: Peructp ynpaenenusi 1 mogynst MSSP (pexum 1°C)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| wcoL | sspov | SSPEN | CKP | ssPmM3 | SsPM2 | sSSPM1 | SSPMO |
but 7 but 0
out7 WCOL: but koHbnmkTa 3anncu

Beayuini pexum, nepegada
1 = 3anucb B SSPBUF 6bina BbiNonHeHa npy He BbINOMHEHWUW YCIOBWIA LUWHBI 1’c
0 = KoHNUKTa He ObINo

Benomblii pexum, nepegaya
1 = ObIna npegnpuHATa nonbiTka 3anvcy B SSPBUF Bo Bpems nepeaayun npeabiayliero 6anta
0 = KOoHNUKTa He ObINo

[Mprem (Begombin unv BeayLLMin pexmm)
He nmeeT 3HayeHus

6ut 6 SSPOV: buT nepenonHeHns npnemMHuka
[Mpvem gaHHbIX
1 = npuHAT HoBbIV GanT, a SSPBUF copepxut npeabiaylime aaHHble. (copacbiBaetcs B '0' nporpaMmHo)
0 = HeT nepenonHeHus

MNepegayva gaHHbIX
He nmeet 3HaveHus

6ut 5 SSPEN: but BkntoveHnsa moaynsa MSSP
1 = mogynb MSSP BkntoueH, BbiBoabl SDA, SCL ucnoneaytotca mogynem MSSP
0 = mogynb MSSP BbIktoueH, BbiBOAbI paboTatoT kak LmdpoBble NOPThI BBOAA/BLIBOAA

ouT 4 CKP: YnpaeneHue yaepxaHuem nuHmum SCL
Benombiit pexum 1°C
1 = He ynpaBnsiTb TAKTOBLIM CUrHANIOM
0 = yaepxuBaTb TakTOBbI CUrHam B HU3KOM FIOMMYECKOM YPOBHE (MCMonb3yeTcst AN NOArOTOBKM AaHHbIX)

Benyuimit pexxum 1°C
He nmeeT 3HavyeHuda

ouT 3-0 SSPM3:SSPMO: Pexxum paboTtsl mogyns MSSP
0110 = BegoMbIVi pexum I°c, 7-pa3psgHas agpecaums
0111 = BegoMbIV pexum I°C, 10-paspsigHas agpecauusi
1000 = Begywun pexmm |2C, TakToBbIV curHan = Fosc/(4 * (SSPADD+1))
1011 = nporpammHas nogaepxka BeAyLlero pexuma I°c (BEOOMBIVI PEXMM BbIKMIOYEH)
1110 = nporpammHas nogaepxka BedyLlero pexuma I°c, 7-paspsgHas agpecauus ¢ paspelleHuem
npepbiBaHuii no npuemy 6ut START n STOP
1111 = nporpamMmMHas nogaepXka BedyLlero pexuma I’c, 10- paspsigHasl agpecaumsi ¢ paspeLlleHnem
npepbiBaHuii no npuemy 6ut START n STOP

Mpumeyanune. He ykasaHHble kKOMOMHaLMM BUTOB NpedHasHaveHbl Ans HacTponkn moayns MSSP B pexum
SPI nnu 3apesepBupoBaHsbl.

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHoe COCT.
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Peaucmp 15-5. SSPCON2: Peructp ynpaenenusi 2 mogynst MSSP (pexum 1°C)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
[ GCEN | ACKSTAT | ACKDT | ACKEN | RCEN | PEN | RSEN | SEN |
But 7 But 0
out7 GCEN: But paspelueHus nogaepxkm obLero Bobi3oBa (TOMbKO A5 BEAOMOrO pexvumMa IZC)

1 = paspeLwunTb NpepbiBaHusi Npu npueme B peructp SSPSR agpeca o6uwero Beidosa (0000h)
0 = nopaepxka obLyero Bbl3oBa BbIKMOYEHA

6ut 6 ACKSTAT: but ctatyca noarsepxaeHus (TONbKo Ans BeAyLUero pexvMa IZC)
Nepenaya seayuiero I°C
1 = nogTBepXAeHNsa He BbINo NoNy4YeHo OT BEAOMOro
0 = noaTBEPXKAEHME OT BEAOMOrO 6bINO NOMy4YeHO

out 5 ACKDT: but noaTteepxaeHus (TONbKO ANs BEAYLLEro pexuma IZC)
[Npuem BeayLero 1’c
1 = HeT nogTBEpPXAEHNE
0 = noaTBepxaeHus

MpumeyaHue. 3HayeHne aToro Guta nepegaeTca nNpu paspeLLeHun hopmrnpoBaHve bruta noaTBEPXKOEHNS.

ouT 4 ACKEN: CcopmmpoBaTb OMT NoATBEPKAEHMS (TONBKO AN BeAYLLEro pexuma IZC)
1 = Ha BbiBogax SCL, SDA dopmupyetcst 6ut ACKDT. AnnapaTHo cbpacbiBaeTcs B '0'
0 = noaTesepxaeHue He opmupyeTcsi

6ut 3 RCEN: PaspewwunTtb nprem gaHHbIX (TONbKO ANS BeAYLEro pexuma I20)
1 = pa3peLumMTb NPUeM AaHHbIX C WHbI 1°C
0 = NpMeMHVK BbIKITHOYeEH

ouT 2 PEN: CdopmupoBatb 6ut STOP (Tonbko Ans BegyLlero pexuma IZC)
1 = Ha BbiBogax SCL, SDA dopmupyeTcst 6ut STOP. AnnapaTtHo copaceiBaetcs B '0'
0 = 6ut STOP He cdopmupyeTcs

6ut 1 RSEN: CchopmupoBaTtb 6uT nosTopHbii START (TONbKO 415 BEAYLLEro pexuma I20)
1 = Ha BbiBogax SCL, SDA cdopmupyeTcsa 6ut nosTopHeit START. AnnapaTtHo copacbiBaetcs B '0'
0 = 6uT noBTOpHbIN STAT He hopmmpyeTcs

out 0 SEN: CdopmupoaTb 6ut START/ BkntoueHne yHKUMN «paCTsHKEHMSA» cUrHana
Beayuuuit pexxum 1°C
1 = Ha BbiBogax SCL, SDA dopmupyetcs 6ut START. AnnapaTHo cbpackiBaeTcsi B '0'
0 = 6ut START He chopmupyeTca

Benombilit pexum 1°C
1 = pyHKUMA «pacTsKEHUsI» TaKTOBOrO CUrHara BKIoYeHa Anst npuemMa u nepefayun AaHHbIX Be4OMbIM
0 = (byHKUMS «pacTsHKEHMA» BbIKITOYEHa

Mpumevanue. [na 6utoB ACKEN, RCEN, PEN, RSEN, SEN. Ecnu 1’c MOAYfb HE HaxOAMTCS B MAaCCUBHOM COCTOSIHUM,
TO HW OAMH M3 BUTOB He MOXET ObITb ycTaHoBMNEH B '1' (NOCTaBneH B o4Yepeab), HE MOXET ObiTb BbINOMIHEHA 3anUChb B PErUCTP
SSPBUF (unu 3anuck B peructp SSPBUF 3abnokuposaHa).

O603HayeHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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15.4.2 Pa6oTta moayns MSSP B pexume I’c

BkntoveHne mogyns MSSP BeinonHseTtcs yctaHoskon 6uta SSPEN (SSPCON1<5>) B '1".
B peructpe SSPCON1 yctaHaBnmBaeTcs TpebyeMblii pexxum I°C. C nomoLLbto yeTblpex outoB (SSPCON1<3:0>) MOXHO
BbIOpaTh OOUH U3 PEXNMOB 1°C:
e Bepgombin pexum I°c, 7-paspsigHasa agpecauus;
e Begombiin pexxum IZC, 10-paspsgHas agpecauus;
e Beaywwii pexxum I°C, TakTOBbIN curHan = Fosc/(4 * (SSPADD+1));
e [lporpammHas nogaepxka BegyLlero pexuma I°C.

Mpwu BLIGOpe NoGOro pexmma I°C BbiBoAbI SCL 1 SDA [OMKHBI BbiTh HaCTPOEHbI Ha BXO[, YCTaHOBKOW COOTBETCTBYHOLLMX
o6utoB permctpa TRISC B '1'. Tlocne Bblbopa pexuma ’C u yctaHoBkM ©Outa SSPEN B '1' BbIBOAbI
SDA (nuHus gaHHbix), SCL (MMHMSA CUHXPOHU3aUMK) NOAKNoYaTCsa kK mogynto MSSP.

15.4.3 Pexum Begomoro 12C

B pexume Begomoro 1’c BbiBoabl SCL, SDA pomxHbl ObiITb HacTpoeHbl Ha Bxoa (TRISC<4:3> = 1). Mogyne MSSP
aBTOMaTMYECKN U3MEHUT HanpasneHue BeiBoga SDA npu nepegave AaHHbIX BEAOMbIM.

B pexume BeOoOMOro aBTOMaTU4ECKW [EeHepupyeTCcs MpepbiBaHWe npu coBnageHWn agpeca. [NononHWTenbHO
nonb3oBaTenb MOXeT BblOpaTb pexuM, Npu KoTopoMm 6yayT reHepvpoBaTbCsl MpepbiBaHus npu obHapyxenun 6utos START,
STOP.

Mpu coBnageHnn appeca wnu nocne npvema 6anta AaHHbIX (ecnu npedBapuTeNnbHO coBhan agpec) anmnapaTHo
reHepupyeTcsa 6ut noaTeepxaenus (-ACK), a 3atem gaHHble n3 peructpa SSPSR 3arpyxatotcs B8 SSPBUF.

CyllecTByeT HeCKONbKO YCrnoBwui, npu kotopbix OuT -ACK He dopmupyeTcs (3T YCNoBWsi MOTYT BO3HMKaTb
OLHOBPEMEHHO):

a) but BF (SSPSTAT<0>) = 1 nepea npvemMom AaHHbIX
b) But nepenonHeHns SSPOV (SSPSTAT<6>) = 1 nepea NpUeMOM AaHHbIX

Ecnn 6ut BF = 1, 10 3HauyeHne n3 SSPSR He nepenuckiBaeTcs B pernctp SSPBUF, a 6utbl SSPIF n SSPOV
ycTtaHaBnmBatotcs B '1'. but BF annapaTtHo cbpacbiBaetcs B '0' npu yteHnn ns peructpa SSPBUF, a 6ut SSPOV Heobxoaumo
cbpacbiBaTh B '0' nporpamMmmHo.

MuHUManbHas AMUTENbHOCTL JIOTMYECKMX YPOBHEW BXOOHOrO CuUrHama cuHxpoHudaumm SCL gomkHa yooBneTBopsTb
TpeboBaHNAM pasgena anekTpuYeckux xapakrepmctuk (cm. napametpsl 100 n 101).

15.4.3.1 Adpecauyus

Mocne BkntoyeHuss mogyns MSSP  oxwupaetcs ¢opmupoBaHue Ha wuHe 6uta START. MonyunB 6ut START,
npuHnmaeTcs 8 6ut B casurosbln permctp SSPSR. Beibopka 6uToB npomcxoaut no nepegHemy (MOPOHTY CUHXPOHU3UPYHOLLIErO
curHana Ha BbiBoge SCL. o 3agHemMy poHTy BocbMoro Takta curHana SCL 3HadeHue B pernctpe SSPSR<7:1> cpaBHuBaeTcs
c cogepxmmbiM pernctpa SSPADD. Ecnu 3HauyeHve agpeca coBnagaet, a 6utbl BF n1 SSPOV paBHbl Hynto, TO BbINOMHAKTCA
crnegymouine AencTBUs:

a) 3HaueHune pernctpa SSPSR 3arpyxaetca SSPBUF no 8-my 3agHemy cpoHTy curHana SCL

b) YctaHaBnuBaetcs pnar BF B '1' (Bydep nonoH) no 8-my 3agHemy cpoHTy curHana SCL
c) eHepupyeTcs 6uT -ACK
d) YctaHaBnuBaeTtca dnar npepbiBaHun SSPIF B '1' (ecnn paspelueHo, reHepupyeTcs npepbiBaHue) no 9-my

3agHemy poHTy curHana SCL.

B pexume Begomoro npu 10-paspsgHon agpecaummn Heobxogumo npuHATL ABa Oanta apgpeca. MATb cTtapwmx 6uT
neporo Oanta onpegensloT:  SABNAETCA MM MNonyyeHHeln  6anT  nepBbiM  Gawtom  10-pa3psgHoro  agpeca.
But R/-W(SSPSTAT<2>) pormxeH 6bITb HAaCcTpoOeH Ans npvema BToporo 6avita agpeca. [Ans 10-pa3psaHon agpecauny nepsbii
6anT apgpeca pomkeH wumeTtb ¢opmat 1111 0 A9 A8 0', rme A9:A8 pgBa crapwux 6Outa agpeca. PekomeHgoyemasi
nocnegosaTensHOCTb Aenctauii npu 10-pa3psgHon agpecaumm (warm 7-9 ang nepegayn Be4oMbIM):

1. TMpuHaTb cTapwuii 6anT agpeca (yctaHaBnueatotcs 6utel SSPIF, BF n UA (SSPSTAT<1>8'1")
2. 3anucatb mnapwwui 6ant agpeca B pernctp SSPADD (annapaTHo cbpacbiBaetca 6ut UA B '0' n "oTnyckaetcs"
nnHua SCL)
BbinonHutb YteHne n3 peructpa SSPBUF (c6packiBaetcs out BF B '0') u copocuts cpnar SSPIF B '0'
MpuHATL Mnagwmn 6ant agpeca (ycraHasnmeatotcs outbl SSPIF, BF n UA (SSPSTAT<1>8'1")
3anucaTtb cTapwwuin 6anTt agpeca B pernctp SSPADD (annapatHo cbpacbkiBaetcs 6ut UA B '0' u "oTnyckaeTtcs"
nuHus SCL)
BbinonHutb yteHne us pernctpa SSPBUF (cbpacbkiBaetcst 6ut BF B '0') u c6pocuTe cprar SSPIF B '0'
MpuHaTE 6MT NnoBTOPHBIN START
MpuHaTe cTapwmn 6anT agpeca (ycraHasnusatoTcs 6utel SSPIF n BF B '1')
BbinonHutb uteHne us peructpa SSPBUF (cbpackiBaetcs 6ut BF B '0') n cbpocutb cpnar SSPIF B '0'.

ok w

© oo ~N®

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 130



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

15.4.3.2 [llpuem OaHHbIX 86e00OMbIM

Ecnun 6ut R/-W B agpecHom Gavite paBeH Hynto, a NPUHATLIA agpec COBMNadaeT ¢ afpecom YCTponcTea, To out R/-W B
pernctpe SSPSTAT cbpacbiBaeTcs B '0'. [puHATLIN agpec 3arpyxaetcs B permctp SSPBUF.

Ecnu 6ut BF (6ydep nonoH) nnu SSPOV (nepenonHenve bGydepa) yctaHoBneH B '1', To 6ut noarBepxaeHusa -ACK
He chopmupyeTcs. ATy owmbKy Heobxoammo obpaboTaTte NnporpammHo. Ecnv Bbino BeinonHeHo YteHne u3 peructpa SSPBUF Ho
He 6bin copoweH 6ut SSPOV B '0', To 6UT -ACK He chopmupyeTcs.

MpepbiBaHve oT moayns MSSP reHepupyloTCs Mpu KaXaoM MPUHSTOM GalTe C LUMHbI I’c, yctaHoBkon ¢nara SSPIF
B '1' (cOpacbiBaeTcs nporpammHo). Peructp SSPSTAT ucnonb3yeTcsa ang onpegeneHus tuna npuHatoro 6anra.

Ecnun 6ut SEN ycraHoeneH (SSPCON2<0>=1), T0 nuHns cnHxpoHusaumm SCL OyayT yoepxuBaTbCsi B HU3KOM YPOBHE
nocrne Kaxpgoro npuHsToro Gamta. TakToBbI curHam oTtnyckaeTtcsi yctaHoBko 6uta CKP (SSPCON1<4>) B ‘1’ (CmoTpuTe
pasgen «YaepxaHue TaKTOBOrO CurHana).

15.4.3.3 [llepedaya OaHHbIX 8600OMbIM

Ecnn 6ut R/-W B agpecHom GaiTe paBeH '1', a NpuvHATBIN agpec COBMagaeT C agpecoMm yCTpowcTea, To 6ut R/-W B
pernctpe SSPSTAT ycrtaHaenuaetca B '1'. MNpuHATbIM agpec 3arpyxaetcs B permctp SSPBUF. but -ACK dopmumpyetcs
OeBATbIM 6uToM, nocne vero nuHMa SCL yaepxuBaeTcs B HA3KOM fnormyeckom ypoBHe. [NepeaaBaemMble faHHbIe AOMKHbI ObITh
3anucaHbl B pernctp SSPBUF, nocne yero oHu aBTOMaTtuyeckn nepenucbiBatoTcs B permctp SSPSR. Nocne 3anncu gaHHbIX
Heobxoaumo "oTnycTuth" curHan SCL yctaHoBkow 6uta CKP(SSPCON1<4>) B '1'. Begywwmil LWMHbI KOHTPONMMPYET COCTOSIHUE
nnHum SCL, oxngasi cMeHbl YpOBHS curHana. Bocemb GUT 3arpyxeHHbIX OaHHbIX NOCrefoBaTeNbHO CABWUraloTCs MO 3agHEMY
dpoHTy curHana SCL, 4To rapaHTUpyeT JOCTOBEPHOE 3HaYeHne AaHHbIX Ha NuHun SDA (cm. pucyHok 15-9).

Beaywee yctporicteo chopmupyeT 6ut noareepxgeHnsa -ACK Ha gessTom Takte curHana SCL gnsa kaxgoro nNpuHSTOro
6anta. Ecnu out noarteepxaeHus -ACK He ccopmupoBaH (BbICOKMIA ypoBeHb curHana SDA), nepefavya AaHHbIX 3aBepLUeHa.
Jlorvka BeAOMOro ycTponcTBa HacTpavBaeTcsl Ha obHapyxeHue 6uta START. Ecnu 6ut noateBepxaeHusa -ACK 6bin nonyyeH
(Hn3kun yposeHb curHana SDA), B pernctp SSPBUF Heobxoammo 3anvcaTb HOBbIM GawnT ans nepegaymn. JinHmio SCL Takke
Heobxoaumo "oTnycTuTh", ycTaHoBkon 6uta CKP B '1'.

Mopgynb MSSP reHepupyeT npepbiBaHME MO KaxaoMy nepegaHHomy 6ainTy, yctaHaBnusas 6ut SPPIF B '1' no 3agHemy
poHTy AeBsiToro TakTa curHana SCL. dnar SSPIF gomxeH 6bITb copoLueH nporpammHo. Peructp SSPSTAT ncnonb3yeTcs ans
onpegeneHuns ctatyca nepeaayv AaHHbIX.
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PucyHok 15-8. BpemeHHasa gnarpamma npvemMa gaHHbIX BeAOMbIM 1’c (7-pa3psigHas agpecauus, SEN
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15.4.4 YpepaHue TaKTOBOro curHana

B pexume 7 n 10-pa3psgHon agpecaumv BO3MOXHO aBTOMAaTMYeCKOe YAepXXaHwe TaKTOBOro CurHanma npu nepepade
OaHHbIX.

But SEN (SSPCON2<0>) no3BofsieT BKIIOYUTb PEXUM YOAEPXKaHWS TAKTOBOMO CUrHana BO BpPeEMS Mpuema AaHHbIX.
YcTtaHoBneHHbI B ‘1’ 6uT SEN 3acTtaBnseT yaepxwuBatb BbiBog SCL B HM3KOM MOMMYECKOM YypOBHE MOCre MpueMa Kaxaoro
GaviTa.

15.4.4.1 YOdepxaHue makmoeo20 cu2Hasia 8 pexxume eeAoMo20 ¢ 7-pa3psiOHoll adpecayuell Npu npuemMe
OaHHbIx (SEN=1)

B pexume Begomoro ¢ 7-paspsgHon agpecaumen no 3agHemy poHTy 9-ro TakToBoro umnynbca (B koHue 6uta ACK),
ecnn 6ut BF yctaHoBneH B ‘1’, To 6ut CKP aBTomaTtuuyeckm cbpocutcs B ‘0’ yaepxuas nuHuio SCL B HM3KOM nornyeckom
ypoBHe. Bbut CKP pomxeH ObiTb ycTaHoBneH B ‘1’ nporpaMMol nonb3oBaTensi npexae, Yem npuem OynoeT MnpoOosShKeH.
Yaoepxveas nuHuto SCL B HU3KOM NOrMyeckoM ypoBHe y Mornb3oBaTtensi eCTb BpeMs, 4To6bl npountatb cogepxumoe SSPBUF u
BbINOMHUTL HeobXxoauMMble [OeNCTBUS nepen nNpuvemMom odepegHoro Gavita. 3Ta yHKUMS no3BonsieT npenoTBpaTuTb
nepenonHeHne BxogHoro bydepa (cmoTpute pucyHok 15-13).

lMpumeyaHus:

1. Ecnu nonb3oBaTtenb npoyntaet pernctp SSPBUF nepepn 3agHum ppoHTOM 9-ro TakToBOro nmMmnynbca (4To copocut 6ut
BF B ‘0’), 6ut CKP He 6yaeT cbpolueH B '0' 1 TakTOBbIN cUrHan yaepxuBartbcs He Oyaer.

2. butr CKP ycrtaHaBnuBaetca B ‘1’ mporpaMMHO, He3aBMCMMO OT cocTosiHusi 6uta BF. Heobxogmma HekoTopasi
OCTOPOXHOCTb B cbpoce 6uTta BF nepea HOBbIM NpMeMOM AaHHbIX, YTOObI MPefoTBpaTUTb YCroBMe nepenonHeHns bydepa.

15.4.4.2 YOdepxaHue makmoeo20 cuzHasa 8 pexume eedomozo ¢ 10-pa3psiOHoll adpecayuel npu npueme
OaHHbIx (SEN=1)

B pexume Begomoro c 10-pa3psgHon agpecauveinn BO BpeMs MpueMa agpeca Takke noaaepxumBaeTcs yHKUMS
yAepXaHusl TakToBoro curHana, Ho 6ut CKP He cbpacbiBaetcsa. Ecnm 6ut UA yctaHoBneH nocrnie 9 TakToOB CUMHXpoOcWUrHana, To
TaKToBbIA curHan OyaeT yoepxuBatbces. but UA yctaHaBnvBaeTcst nocne npuema crapliero 6avita 10-pa3psigHoro agpeca, a
Takke nocrne npuema 2-n 4yactu 10-paspsigHoro agpeca ¢ 6utom R/-W = 0. lNMpekpalieHne yaepxaHus TakTOBOro curHana
npoucxoauT nocrie o6HOBNeHUst AaHHbIX B pernctpe SSPADD. TakToBbii curHan OyaeT yaepXuBaTbCsi Mocrne npuemMa Kaxmaoro
GaiiTa AaHHbIX, KaK OMMCaHO B pexnmMe 7-pa3psigHon agpecauuu.

lMpumeyaHue. Ecnv nonb3oBaTenb NpoBepseT cocTosiHne 6uta UA u cbpackiBaeT ero o6HoBnss AaHHble B SSPADD fo
9-ro TakTOoBOro MMmNyneca (Mnu npousowen cobpoc BF yteHnem SSPBUF), To TakToBbINM curHan He OyneTt yaepxuBatbcs (6ut
CKP He 6ypet yctaHoBneH B ‘1’). YaepxaHue TakTOBOrO CUrHama Ha OCHOBE COCTOsiHUsi 6uta BF npoucxogut Tonbko npwu
npueme AaHHbIX.

15.4.4.3 YJdepxxaHue makmoeo20 Cu2Hasia 8 pexxume ee0oM020 C 7-pa3psiOHol adpecayueli npu nepedaye
OaHHbIX

B pexvme Begomoro ¢ 7-paspsaHov agpecauven npu nepegade aaHHbix 6ut CKP aBTomaTtuyeckm cbpacoiBaeTca nocne
3agHero ¢poHTa 9-ro TakToBOro Mmnyneca, ecnn 6ut BF = 0. YgepxaHue TakToBOro curHana npouvcxogaut He3aBuCUMO OT
cocTosiHust 6uta SEN.

B nporpamme nonb3oBaTtenst Heobxogumo yctaHoBuTb 6uT CKP nepep HoBow mepepaven OaHHbIX. YOEpXUBas NIMHUIO
SCL B HM3KOM NOMMYECKOM YPOBHE Yy MONb30BaTENS €CTb BPEMS BbINOMHUTL HEOGXOAMMbI OEUCTBUSA U 3arpy3nTb HOBbIE AaHHbIE
B SSPBUF npexnae, 4eM BeayLUMiA LUMHbI HAYHET NpUeM AaHHbIX (CMOTpUTE pUCYHOK 15-9).

lNpumeyaHusi:

1. Ecnu nonb3oBatens ounwaet 6ut BF yteHnem cogepxxumoro SSPBUF fo 3agHero ppoHTa 9-ro TakToBOro MMmyrnbca,
To 6uT CKP He ByaeT cbpolueH B ‘0’ 1 TakTOBbIA CUrHan yaepXxmesatbecs He OyaerT.

2. But CKP moxeT ObITb ycTaHOBMNEH B ‘1’ BHE 3aBUCUMOCTH OT cocTosiHuS 6uta BF.

15.4.4.4 YJdepxxaHue makmoeo20 cu2Hasia 8 pexxume eedomMozo ¢ 10-pa3psdHoll adpecayuel npu nepedaye
OaHHbIX

B pexume Begomoro ¢ 10-pa3psgHoOn agpecaumert npyu npueme agpecHon nocrnefoBaTenbHOCTY yrnpaBneHne TakToBbIM
CUrHarmoM MpOMCXOAMT aHamnorMyHo, kak nmpu npuemMe [AaHHbIXx no coctosiHnio 6uta UA. lepBble ABa agpecHbix 6Gavita
COMPOBOXAATCS TPETbMM afapecHbiM GanToMm, KOTOPbIA COAepXUT cTaplimne 6utbl 10-paspsgHoro agpeca u out R/-W = 1.
Mocne npuema 3-ro apgpecHoro 6anta 6ut UA He ycTaHaBnuBaetca u mogynb MSSP ynpaBnseTr TakToBblM CUrHanom B
3aBMCUMOCTM OT cocTosHMA 6uta BF (cmoTpute pucyHok 15-11).
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15.4.4.5 CuHxpoHu3ayus makmoeo2o cuzHana u 6um CKP (SEN = 1)

But SEN Takke ucnonb3yetcss Ans CMHXPOHU3aLuUWM TaKTOBOro curHana npu 3anucu B 6ut CKP. Ecnu nonb3oBatenb
cbpocut 6ut CKP B ‘0’, TO SCL GyneT yaepxuBaTtbcst HU3koM nornveckom ypoHe. Korga SEN=1, SCL He bygeT yaepxunBaTbcs B
HW3KOM NOTMYECKOM ypoBHe, Noka Ha SCL He nossutca ‘0. Nunma SCL 6yaeT yaepxuBaTbCs B HU3KOM NIOTMYECKOM YPOBHE, Noka
CKP He Gygpet yctaHoBneH B ‘1’. YnpaBneHue yaepxaHvem nuHum SCL He HapylwaeT BpemeHHble TpeboBaHus K wuHe 12C
(cmoTpuTe pucyHok 15-12).

lMpumeyaHue. Ecnn 6ut SEN=0 1 npounsoLen copoc 6uta CKP, To nnHua SCL GyneTt HemeaneHHo nepeBeAeHa B HU3KUM
JIOTVYECKMI YPOBEHb HE3aBMCUMO OT TEKYLLIErO COCTOSIHUS.

PucyHok 15-12. BpemeHHas gvarpamma CMHXPOHU3aLmMmn TaKTOBOro curHana
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PucyHok 15-14. BpemeHHas gvarpamma npuema gaHHbIX BE4OMbIM 1’c (10-paspsigHast agpecauns, SEN
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15.4.5 [opapepxka obLiero BbizoBa

Mpouenypa agpecaummn Ha WUHe I°C TakoBa, uTO nepsbli nocne START 6Gant onpegensieT, K KakoMy M3 BeLOMbIX
yCTPONCTB obpaluaetca Bedylwun LWnHbIL. WcknioyeHnem sBnsetca agpec obLliero Bbl30Ba, MPW MCMONb30BaHWM KOTOPOro
TEeopeTNYECKN OOIMKHbI OTKIIMKHYTbCS BCE BEAOMbIE.

Anpec 0611ero BbI30Ba — OIMH U3 BOCbMM 3apEe3epBMPOBaHHLIX afipecoB WMHbI I°C, Bce BUTbI KOTOPOTO PaBHbI HyIio (B
TOM uucne n 6ut R/-W).

Pacno3HaBaHve agpeca obLiero Bbi3oBa BkitoyaeTcss yctaHoBkon 6uta GCEN (SSPCON2<7>) B '1'. Cneaytowuii 3a
START 6ant nomewaetca B pernctp SSPSR u cpaBHuBaeTcs ¢ cogepxumbiM SSPADD 1 dukcMpoBaHHbIM agpecom obLuero
Bbl30Ba.

Mpu nonyyennn agpeca obuero BbI3oBa, cogepxmnmoe SSPSR nepenuckiBaeTcs B pernctp SSPBUF (ycTtaHaBnuBaeTcs
out BF B '1') mo 3agHemy @poOHTYy BocbMoOro Takta. Ha peBatom Takte dopmupyetcs out noareepxaerus (-ACK) wu
ycTaHaBnmeaetca donar npepbiBaHuii SSPIF B '1'.

Copepxumoe pernctpa SSPBUF nossonsietT onpeaenvTb NonyyeHvne obLyero BbI3oBa.

B 10-pa3psigHoM pexume TpebyeTcs 06HOBUTL coaepxumoe pernctpa SSPADD aonsa npoBepku COOTBETCTBUSA MnajLlero
baita appeca nocne ycraHoBkm 6Outa UA(SSPSTAT<1>) B '1. Ecnu nonyyeH agpec obuwero Bbi3oBa B
10-pa3psigHom pexume agpecaumm npu GCEN=1, To 06HOBNATL 3HayeHne agpeca He Tpebyetcs. MNocne dopmmnpoBaHune buta
NOATBEPXAEHNS BeAyLee YCTPONCTBO HAa4YHET NPUHUMAaTL AaHHbIe (CM. pucyHokK 15-15).

PucyHok 15-15. BpemeHHas guarpamma nonyyeHus obLuero Bobi3oBa BEAOMbIM I’c (7 vnn 10-paspsgHas agpecaums

Anpec cpaBHMBaETCS C aapecom obLLero Bbl3oBa
l nocne ACK, yctaHaenvBaeTtcs cnar npepbiBaHus

— RW =0 Mprem gaHHbIX ACK
SDA _E_\ ' Anpec obLero BbizoBa 'ACK/D7 mmm@@
SCL —

i g 1 2 3
SSPIF

‘[‘ I— CbpacbiBaeTcs NporpaMmHO

YrteHne SSPBUF
SSPOV (SSPCON1<6>)

T
BF (SSPSTAT<0>) ] T
0
1

GCEN (SSPCON2<7>)
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15.4.6

MSSP. LLUnHa HaxoguTcs B HEAKTUBHOM COCTOSIHUM, ecni 6uT P=1 unu oba 6uta S, P paBHbl '0'.

Pexxum Beayuwero 12C

Beaywuii pexxum BKMOYaeTcs COOTBETCTBYoLWen HacTporkon 6utos SSPM B peructpe SSPCON1 u ycraHoskon B '1'
6uta SSPEN. B pexuvme Beayuiero BoiBoabl SCL, SDA ynpaBnsaTcs annapaTtHo.
B pexvme BeayLlero nogaepxMBaeTcsi reHepauus npepbiBaHun Npy obHapyxeHun Ha winHe 6utoB START 1 STOP. Butbl
STOP (P) n START (S) B peructpe SSPSTAT pasHbl '0' nocne cbpoca MUKPOKOHTPOMMEpa Unu npu BbIKIIOYEHHOM Moayne

Beaywimnii pexxum BKtovaeTcsi COOTBETCTBYIOLLEN HacTporikon 6utoB SSPM B pernctpe SSPCON u yctaHoBkow B '1' 6uta
SSPEN. Nocne BknoYeHUs BeayLLEro pexnma annapaTtHO MOryT BbINONHATLCA cneayowime yHKLMK:
1. ®opmupoBaHue 6uta START Ha nuHum SCL n SDA
2. dopmuposaHune 6uta nostopHbii START Ha nuHumn SCL n SDA
3. Banuceto B peructp SSPBUF nHuuymnanmnsmpyetcsa nepegada 6avita gaHHbIx/agpeca
4. dopmupoBaHne 6uta STOP Ha nuHum SCL n SDA
5. Hactpoiika nopta 12C Ha npuem gaHHbIX
6. dopmumposaHue 6uta noareepxaerHms ACK nocne npuema 6anta Ha nuHum SCL n SDA

lMpumeyaHue. Mogyns MSSP B BeayLLeM pexunme He UMeeT CTeka CobbITMI. ATO 03HAYaET, YTO NOMb30BaTerb HE MOXET
K Npumepy uHmuumpoBaTtb nepegavy 6uta START u npoussectu 3anuck B SSPBUF go toro, kak START 6yaet 3asepiueH. MNpu
nonbITKe ocyLlecTBneHns nogobHon onepaunn 6yaet ycraHosneH 6ut WCOL B '1', yka3biBas, 4To 3anvck B pernctp SSPBUF He

npowuasoLuna.

Cnepytowime cobbITvs Ha WKHE I’c MOFYT NPUBECTU K yCTaHoBKK dnara npepbiBaHnii SSPIF B '1":

e BbinonHeHo ycnosne START
e BbinonHeHo ycnosune STOP
e [lepenaH/npuHAT 6anT AaHHbIX
e [lepenaH 6UT noaTBEPXAEHUSA
e BbinonHeHo ycnoswue nosTtopHbii START
Pucyrok 15-16. CTpykTypHasi cxema mogynst MSSP B pexume BegyLiero [®
< BHyTpeHHss SSPM3:SSPMO
LUMHA AaHHbIX SSPADD<6:0>
YreHune 3anucb 4‘7
| ssPBUF |
BRG
Taosu
™S SDA
’ * 7
X = — SSPSR :
S MSb LSb -—‘ g
g 3
= 5 L o
2 FeHepatop START, §
g STOP, YnpaeneHue e
scL o MOATBEPXKAEHUA TaKTOBbIM o
3 curHanom ES
S gl 8
= 8 £
| P k!
| < <
= [etekTop 6uToB
START, STOP.
SCL s YcTaHoBka/cbpoc 6utoB S, B, WCOL (SSPSTAT)

KOHMMMKT LWnHBbI

[leTekTOp KOHMMMKTa
LUMHBI 1 apbuTpax
LUMHBI

YcTtaHoBka 6utoB SSPIF, BCLIF
C6poc 6utoB ACKSTAT, PEN (SSPCON2)

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike

141




DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

15.4.6.1 Pa6oma e pexume gedywezo I°'C

Benywnin bopmupyeTt Ha LWMHe I°C TakTOBbIN curHan u 6utbl START, STOP. Tekywun obMeH faHHbIMK 3aBepLlaeTcs
nocne dopmmpoBaHus 6uta STOP mnu noeTopHbin START. lMockonbky 6uT noBTOpHbIN START MHMUMKMPYET HOBbLIA OOMEH
AaHHBIMY, WinHa 1°C 0cTaeTcs 3aHSTON.

MepepnaTunk BeayLLero BbiAaeT AaHHble Ha NuHMo SDA, a TakToBbIi curHan Ha nuHuio SCL. lMepBbii NepefaBaembii
GafiT coaepXuT 7-paspsgHbIl aapec npueMHuka (Npu 7-paspsigHoON agpecauun YCTPOMCTB) M OUT HanpaBneHust OaHHbIX
R/-W=0. lNocne kaxgoro nepegaHHoro 8-paspsigHoro 6avita npuHumaetcs 6ut nogteepxaeHuns -ACK. butel START n STOP
dopMupyeTcsa Ans ykasaHusa Havana u 3aBepLUeHus nepeayn AaHHbIX.

B pexxume npvema BegyLleM Ha LUNHY I°C cHavana Bbigaetcs 6ailT, copepXalumn 7-pa3psaHelin agpec nepegartyvka (npu
7-pa3psiaHON agpecaumu YCTPOMCTB) M OMT HanpaBneHus AaHHbix R/-W = 1. [laHHble npuHMMatoTca ¢ nuHumM SDA, a Ha nuHum
SCL copmupyeT TakToBbIV curHan. locne kaxgoro npuHaToro 6anta dopmupyetcs 6ut noareepxaeHusi. butel START n STOP
dopmumpyeTcs ANS yKa3aHWsa Havana v 3aBepLueHns nepefayn aHHbIX.

eHepaTOp ckopocT obmeHa BRG ncnonb3yeTcst 4ns yCcTaHOBKM TpebyeMow YacToThl TAKTOBOrO curHana Ha nuHum SCL
— 100"y, 400ky mnn 1Ml'u. 3HadyeHne ansa nepesarpy3kn BRG 6epetca ns 7 mnagwmx 6ut permctpa SSPADD. BRG HaunHaeT
paboTy cpa3sy nocne 3anucu AaHHbix B pernctp SSPBUF. Kak Tonbko onepaumns 3aBeplueHa (nepegaH nocnegHuii out 6arta u
nNpuHAT 6UT NnoaTBepxaeHns) reHepatop BRG octaHaBnmBaeTcs, BoiBog SCL "otnyckaetcs".

PekomergoBaHHas nocnefoBaTenbHOCTb AENCTBUI NpU Nepedayde AaHHbIX:
a) Wunummposatb START yctaHoBkor 6uta SEN (SSPCON2<0>) B '1'
b) OxupaTb NpepbiBaHWe (ECNM OHO pa3peLleHo) unm yctaHoBky 6uta SSPIF nocne 3aBeplueHns BoinonHeHnss START
c) 3anucbio B SSPBUF uHmuunpyeTtcst nepeaaya agpeca
d) 7 6uT agpeca (npu 7-pa3psgHon agpecaummn) u 6UT HanpaBneHns AaHHbIX BbigaeTcss Ha SDA
e) [puHate nogTBepxaeHue -ACK oT npuemMHuka, pedynbtat 3anucbiBaetcs B 6ut ACKSTAT peructpa SSPCON2
f) Mo 3agHemy bpOHTY AeBATOro TakTa yctaHaBsnueaetca 6ut SSPIF B '1'
g) 3anucbio B SSPBUF nHuunnpyeTtcs nepeaaya gaHHbIX
h) 8 6ut gaHHbIX BbigatoTcs Ha SDA
i)  MpuHate noaTBepxaeHue -ACK oT npuemHuka, pedynbtaT 3anucbiBaeTca B 6uT ACKSTAT permnctpa SSPCON2
j) Mo 3agHeMy bpoHTY AEeBATOro TakTa ycraHaBnuesaetcsa 6ut SSPIF B '1'
k) WHuummnposaTte STOP yctaHoBkon 6uta PEN (SSPCON2<6>) B '1'
1)  OxwupaTb NpepbiBaHMe (€cny OHO paspeLueHo) unu yctaHoBky 6uta SSPIF nocne 3aBepLueHusi BbinonHeHns STOP
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15.4.7 TeHepaTOp CKOPOCTU OOMeEHa

B Begywem pexume,

3HavyeHne pgna nepesarpy3kn BRG 6Gepetcs w3 mnagwmx 7 6ut peructpa SSPADD

(cm. pucyHok 15-17). Mocne 3arpyskn SSPADD B BRG, cyetunk BRG cuutaeT, gekpemeHTnpysa go Hyns (B taktax Q2 n Q4), n
OCTaHaBMMBaETCs [0 Creayollei nepesarpysku, Kkotopasi He Bcerga npovsBoaMTCcst aBTomaTtnyecku. Ecnv nocne okoHYaHus
cyeTa curHan Ha nuHumM SCL JomkeH nepeiT B BbICOKUIA YPOBEHb, Nepesarpyska npov3BoaMTCsl TONBKO NOCHe 3TOro nepexoaa .

B T1abnuue 15-3 npeacTtaBneHbl ckopocT obMeHa Ha wuHe 1°C B 3aBUCMMOCTM OT TaKTOBOW 4acTOTbl U 3HAYeHus
nepe3sarpyskun BRG B pernctpe SSPADD.

PucyHok 15-17. CTpyKTypHas cxema reHepatopa CKopocTu obmeHa

SSPM3:SSPMO:‘>{ SSPADD<6:0>

SSPM3:SSPM0 —— )i Ynpasnetue
scL p| nepesarp.

MNepesarpy3ka

o

CLKO

uT 4_‘ Cuetunk BRG |« Fosc/4

Tabnuya 15-3. Yactota TakToBOro curHana wuHel 12C

Fcy (M) 2 x Fcy (MI'w) 3Ha4yeHune BRG FscL
10 20 19h 400Ky
10 20 20h 312.5kly,
10 20 3Fh 100ky,
4 8 0Ah 400k "y,
4 8 0Dh 308kl 'y,
4 8 28h 100kl
1 2 03h 333kly
1 2 0Ah 100ky,
1 2 00h 1My

TpumeyaHue. Nntepderic 12C He npucnocobneH ansa pabotsl Ha yacTtoTe 400k (6onee 100k ), HO ecnu HeobxoaMMO,
TO MOXeT paboTaTb Ha BbICOKOM CKOPOCTM Nepeayun AaHHbIX.
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15.4.7.1 CuHXpoOHU3auusi MaKmoeo20 cuzHasna

CVHXpOHU3aLUsl TaKkTOBOrO CUrHarma npou3BOAWUTCS KaXAbli pa3 BO BpeMs npvema/nepenayn OaHHbIX, (OpMUPOBaHUS
6uta START unu STOP un 1.4. MNpun "otnyckanun" Begywiem SCL (SCL gomkeH nepenTn B BbICOKUIA YpOBEHb). B 3TOT MOMEHT
BRG npuoctaHaBnueaetcsa noka Ha SCL He NosiBUTCS BbICOKMI YPOBEHb curHana. lMpu nosiBNeHMn curHana BbICOKOro YPOBHS Ha
SCL reHepatop BRG neperpyxaetcs 3HavyeHnem n3 SSPADD<6:0> n HaunHaeT c4eT. Ecnu nocne okoH4YaHusi cyeTa curHan Ha
nHum SCL pomkeH neperTu B BLICOKUIA YpOBEHb, Mepesarpyska Npou3BOAMTCS TOMbKO Mocrne 3Toro nepexoga (cmoTtpute
pucyHok 15-18).

PucyHok 15-18. BpemeHHas gnarpamma pabotel BRG ¢ apbutpaxem SCL

SDA DX >< DX-1

SCL yaepxvBaetcs Be4OMbIM SCL otnyweH Begombim
SCL B HV3KOM YpOBHE r

scL ‘\ /L""/

BRG gekpemeHTupyTCS Ha
Taktax Q2 n Q4

I
3HaveHve

| ! ]
BRG. X 03n X 020 X oth X 00h (veyaep) ;>< 03n X o2
| |

| Mocne nepexoga SCL B BbICOKUI _’—‘

YPOBEHb NpOUCXOAUT Nepesarpyska
BRG
nepesarpy3ska
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15.4.8 ®opmupoBaHue 6uta START B pexume BegyLiero I*c

YT06bl MHULMMPOBATL popMUpoBaHMe Guta START Ha wuHe 1°C, HeoGxoanumo ycTaHoBuTb 6UT SEN (SSPCON2<0>)
B '1". Ecnn Ha nuHmnsx SCL n SDA Bbicokuin ypoBeHb curHana, BRG 3arpyxaetca 3HavyeHnem us perncrpa SSPADD <6:0> u
HayMHaeT cyeT. Ecnym no OKOHYaHMKO OTcyeTa BpeMeHu Tgrg COXpaHsieTcs BbiCOKMIA ypoBeHb Ha SCL m SDA, curHan SDA
nepeBoamnTCA B HU3KUI Nnormyeckuin yposeHb. MNepesog SDA B HU3KMI ypOBEHb, B TO BpeMs Korga Ha nuHumM SCL BbICOKMIA, 1
ecTb 61T START Ha wwuHe I°C . Mocne dopmupoBaHusi buta START yctaHaBnuBaeTca 6ut S u dnar npepbiBaHua SSPIF B '1',
BRG 3arpyxxaeTcs HOBbIM 3HayYeHMEM M HauyuHaeT cyeT. o okoHuaHum cyeta 6ut SEN (SSPCON2<0>) aBTOMaTtuyiecku
cbpacbiBaetca B '0', reHepaTop ocTaHaBnueaetcs, Ha SDA octaeTcsi HU3KMI ypoBeHb curHana. ®opmupoBaHue 6uta START
3aBepLUEHO.

lMpumeyaHue. Ecnn B Havane cdopmupoBaHns 6uta START Ha SDA unu SCL npucyTCTBYeT HU3KUIA YPOBEHb MM BO
Bpems BbinonHeHuss START Huskui ypoBeHb Ha SCL nosiBnsietcs paHblue, Yem Ha SDA, yctaHaBnuBaeTcs crar npepbiBaHUSA
BCLIF (KoHpnuKT WwuHbl), BoinonHeHne START npekpawyaetcd, MSSP nepexoauT B COCTOSIHUE OXUOAHUS.

15.4.8.1 ®naz2 WCOL

Ecnu Bo Bpems dopmupoBaHusa 6uta START npounssoguTcst nonbitka 3anvcn B SSPBUF, yctanaBnueaetca 6ut WCOL, a
3anncb He NPOUCXOANT.

lMpumeyaHue. MNMockonbky MSSP He nmeeT cTeka cobbiTui, ycTaHoBKa Moboro us mnagwmx 5 6utos pernctpa SSPCON2
[0 3aBepLueHnsi popmmnpoBaHns 6uta START 3anpelueHo.

PucyHok 15-19. BpemeHHasa guarpamma doopmmpoBanus 6uta START

Veraroska 6uta SEN YcraHaBnuBaeTcst 6ut S (SSPSTAT<3>)
SDA =1,
SCL = 1 CbpacbiBaetcsa 6ut SEN,
J' ICTaHaBJ‘IVIBaeTCH cnar SSPIF
k—TBrG —1—TBRG 3anuck B SSPBUF
AN [ / e X 26w
SDA ! I
' o }+TBRG+
SCL e }+TBRG*
S
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15.4.9 ®opmupoBaHue 6uta noBTopHLIN START B pexxume Begyuiero 12C

YT106bI MHMUMUpOBaTL hopmmpoBaHne 6uta nosTopHbin START, Heobxoammo yctaHoButb 6MT RSEN (SSPCON2<1>) B
TO Bpems, korga moaynb MSSP HaxoguTca B pexume oxuganHus. lMpu BknoveHUn gopmmnpoBaHms 6uta noTopHbii START
nuHmna SCL nepeBoanTcst B HU3KMIA norvdeckuin ypoeeHb. Korga Ha SCL ycTaHaBnvBaeTcs HU3KMIA ypoBeHb curHana, BRG
nepesarpyxaeTtcsi cogepxumbiM peructpa SSPADD<6:0> 1 HaunHaeT oTcyeT, npu aToM SDA "oTnyckaeTcs" B BbICOKUI YPOBEHb.
Ecnn no okoHyaHuto cyeta BRG, Ha nuHum SDA coxpaHsieTcs BbicOkM ypoBeHb, SCL Takke "oTnyckaetcs". BRG BHoOBb
nepesarpyaeTcsi U1 HauMHaeT oTcyeT. Ecnn no okoH4YaHUM oTcyeTa BPEMEHU Tgrg COXPaHSIETCS! BBICOKMI YPOBEHb HA NNMHUSX
SCL n SDA, curHan SDA nepeBogutcsl B HU3kmi ypoBeHb. But RSEN (SSPCON2<1>) annapatHo cbpackiBaeTcsi B '0'. Mocne
dopmupoBaHus 6uta nosTopHbin START Ha wuHe I’c yctaHaenmeaetca 6ut S (SSPSTAT<3>) B '1'. dnar SSPIF He Gyget
ycTtaHoBneH B '1' oo Tex nop, noka BRG He nepesarpysnTcs HOBbIM 3HAYEHUEM U HAYHET CYET.

lMpumeyaHus:

1. Ecnn 6ut RSEN ycTtaHoBneH B '1' BO BpeMS BbINOMHEHMS Kakon nnbo onepaumu Ha LuvMHe, TO He OyAeT BbIMOSIHEHO
HUKaKUX OENCTBUNA.

2. Ecnn Ha SDA Huskui ypoBeHb npu nepexode SCL 13 HM3KOro YpOBHSA B BbICOKUM WU HWU3KMN ypoBeHb Ha SCL
nosiBNsieTcsl paHble, yem Ha SDA, yctaHaeBnuBaeTca dnar npepbiBaHus BCLIF (koHMnWKT wWwuHbl), dpopmupoBaHue 6Guta
noBTopHbIn START npekpaiaetcad, MSSP nepexoguT B COCTOSIHUE OXUOAHWUS.

Cpa3sy nocne yctaHoBku 6uta SSPIF nonb3oBatens MoxeT 3arpy3uTb pernctp SSPBUF 7-pa3psgHeiM agpecom (ans
7-pa3psiiHOrO pexuma agpecauun) unu crapwum 6antom 10-paspsgHoro agpeca. Mo 3aBeplueHuio nepegayn 8 6ut un
nonyyeHus noaresepxaeHus ACK, MoxHo nepepatb 6anT AaHHbIX Unv mnagwuii 6anT agpeca.

15.4.9.1 ®naz2 WCOL

Ecnu Bo Bpems dopmmpoBaHus 6uta nosTopHbii START npomssBoamTcs nonbiTka 3anucu B SSPBUF, yctaHaenmBaetcs
6ut WCOL, a 3anucb He NpouCXoauT.

lNMpumeyaHue. MNMockonbky MSSP He nmeeT cTeka cobbiTui, ycTaHoBKa Moboro us mnagwmx 5 6utos pernctpa SSPCON2
[0 3aBepLueHnsi hopmmnpoBaHns 6uta nosTopHbii START 3anpeLueHo.

PucyHok 15-20. BpemeHHas guarpamma oopMupoBaHus 6uta nostopHbeii START

YcraHaBnuBaeTca 6ut S (SSPSTAT<3>)
YcraHoBka 6uta RSEN

SDA=1,
SCL=1
C6poc 6uta RSEN u yctaHoBka cnara SSPIF

}+-TBrRG++TBRG T':P—T;;RG -+
| N
[

1-it 6utt X

3anvck B SSPBUF

/

SDA
3agHni PPOHT 9-ro TaKTOBOro MMMybca

| }+TBRG+
L
Sr = MNoBTopHbIN START

SCL
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15.4.10 [epepaya paHHbIX B peXxume Beayluero I’c

Ona nHMumanusaumm nepegaum 6avita gaHHblX, 7-paspsgHoro agpeca unu nobon vyactn 10-paspsagHOro agpeca HyxHO
npocto 3anucaTb 6anT B pernctp SSPBUF. B pesynbTtate yero yctaHosutcs 6ut BF B '1', a BRG HauHeT chopmmupoBaTth curHasn
ans nepepadn gaHHbiX. Kaxabin nepenaBaembli 6ut byaet BbigaBatbed Ha SDA no 3agHemy dpoHTy curHana SCL. Huskun
ypoBeHb Ha SCL yaepxuvBaeTcs B TedeHne ogHo nepuoga BRG. JaHHble gormkHbl noctynatb Ha SDA go npuxoga nepegHero
dppoHTa Ha SCL (cm. pasgen BpeMeHHbIX xapaktepucTuk, napametp 106). Mocne "otnyckaHust" SCL B BbICOKMI ypOBEHb Ha
Bpemsi Tgre AaHHble JOIMKHBI yaepxkuBatbcst HA SDA B ToM ke cocTosiHuM. Mo okoH4YaHun nepenayn 8-ro 6uta cbpackiBaeTcs
¢nar BF B '0', a Begywun "otnyckaet" SDA c Tem, 4ToGbl NpuHATL OUT noateepxaeHus. Mo 3agHemMy ¢poHTY 9-ro TakTa
3HayeHne ACK sanucbiBaetca B 6uT ACKSTAT pernctpa SSPCON2. B atoT e MoMeHT yctaHasnmBaeTcs cpnar SSPIF B '1', a
BRG otknioyaetca [0 cnegyloowen onepauuMuM Ha LWUMHE OCTaBnaAst HM3kmiA  ypoBeHb Ha SCL wu otnyckas SDA
(cmoTpuTe pucyHok 15-21).

15.4.10.1 ®naz BF

B pexuvme nepegayun gaHHbix 6ut BF (SSPSTAT<0>) annapaTHo ycTtaHaBnusaeTcs B '1' mocne 3anucu AaHHbIX B PerncTp
SSPBUF u annapatHo cbpacbkiBaeTcsi nocne nepegayn 8 6GUT gaHHbIX.

15.4.10.2 ®naz2 WCOL

Ecnn Bo BpemMs nepepayv AaHHbIX NPOM3BOAMTCSI NonbiTka 3anvcu B pernctp SSPBUF, ycranaBnusaetca 6ut WCOL
B '1', a 3anuck He npoucxoaut. But WCOL cbpacbkiBaeTcs nporpaMMHo.

15.4.10.3 ®naz2 ACKSTAT

B pexume nepemaum paHHbix 6uT  ACKSTAT(SSPCON2<6>) paBeH Hynto, ecnu BedoMbld  copmmpoBan
noaTBepxaeHve. Bedomblin nocbinaeT noaTBepXKAEHWE, ecnv OH pacro3Han agpec (Bkioyas obLiMin BbI3OB) UMM KOPPEKTHO
NPUHSAN OaHHbIE.

15.4.11 [puem paHHbIX B pexume Beayuwiero 12C
Mpuem AaHHbIX BeayLLeM WnHb 1°C paspeluaeTcsi ycraHoBkoi 6uta RCEN(SSPCON2<3>) B '1".

lpumeyaHue. Npn yctaHoBke 6uta RCEN B '1' Mogynb MSSP fomkeH HaxoauTbCA B PEXMME OXUOAHUS.

BRG HaunHaeT cdopmupoBaTth TakToBbI curHan SCL, ansa npuema aaHHbIX B cABuroBbii perncTp SSPSR. Kaxabin 6ut
AaHHblX OyaeT npuHumatscs ¢ SDA no 3agHemy ¢poHTy SCL. Mo 3agHemy ¢poHTy 8-ro TakTa, 3HaveHve u3 SSPSR
nepenvcbiBaetca B SPPBUF, yctaHaBnueaetca 6wt BF n SSPIF B '1', BGR octaHaBnuBaetcs, yaepxwusas SCL B Hu3koM
ypoBHe, a Mogynb MSSP nepexoauTt B pexum oxuganus. Nocne ytenus peructpa SSPBUF annapatHo cbpackiBaeTcs 6ut BF B
'0". Mo okoH4YaHMIO Npuema, BegyLmin MoxeT cchopmupoBaTb 6UT noaTBepxaeHus yctaHoskon 6uta ACKEN (SSPCON2<4>) B
"',

15.4.11.1 ®naz BF

B pexvme npuema gaHHbix 6uT BF (SSPSTAT<0>) annapaTtHo ycTaHaBnuBaeTcs B '1' nocne 3arpy3ku AaHHbIX B PerncTp
SSPBUF u annapatHo cbpacbiBaeTcsi nocne 4teHus peructpa SSPBUF.

15.4.11.2 ®naz SSPOV

Mpy npveme gaHHbIX 6UT SSPOV ycTtaHaBnuBaeTcs B '1', ecnv B MOMeHT npuema 8-ro 6uta cnegytowero 6anta 6ut
BF=1 nocne npvema npegbigyLiero bavra.

15.4.11.3 ®naz WCOL

Ecnu Bo BpeMs npuemMa faHHbIX Npou3BoanTcs nonbiTka 3anucu B peructp SSPBUF, yctaHasnmBaetcs 6ut WCOL B '1', a
3anucb He npoucxogut. but WCOL cbpacbiBaeTcsi nporpaMmHo.
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DS39564A

PucyHok 15-21. BpemeHHasa anarpamma nepegayn JaHHbIX B pexvMe BeayLero 1’c (7 unn 10-paspsigHas agpecaums)
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PucyHok 15-22. BpemeHHas gnarpamma npuema JaHHbIX B pexume BeayLero 1’c (7-paspsigHas agpecauus)
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15.4.12 ®dopmupoBaHue 6UTa NOATBEPXAEHUSA B pexume BegyLliero I’c

Ona wvHuumanusaumm opmupoBaHma OuTa NOATBEPXKOEHMA Ha LnHe I°C HeoBxoanMo yctaHoBuTb 6ut ACKEN
(SSPCON2<4>) B "1'. MNpwn yctaHoBKe 3TOro 6uta Ha SCL BblgaeTcst HU3KMIA YpoBEHb curHana, a Ha SDA cogepxumoe 6uta
ACKDT. Ecnu HyxHO nopTteepauTb npuem, 6ut ACKDT gormkeH ObiTb paBeH Hymt. o okoH4yaHuio cyeta BRG nunms SCL
"oTnyckaetcs". Kak Tonbko SCL nepengeT n3 HU3Koro ypoBHs B BbiCOkuii, BRG onsaTe HauHeT cyeT. Mocne okoHyaHusi cyeta SCL
nepeBoauTcs B HU3KuUiA ypoBeHb, 6uT ACKEN aBTomaTtuyeckn cbpaceiBaeTca B '0', ycraHaBnuBaeTcs dnar npepbiBaHusa SSPIF B
1", BGR octaHaBnuBaeTcs, a mogynb MSSP nepexoguT B pexunmM oxuaaHus (CM. pucyHok 15-23).

15.4.12.1 ®naz2 WCOL

Ecnv Bo Bpemsi hopMmpoBaHust B1UTa NOATBEPXKAEHNA NPoM3BoAMTCS nonbiTka 3anucyu B SSPBUF, ycTaHaBnvBaeTcst 6uT
WCOL B '1', a 3anuncb He NpoucxoauT.

PucyHok 15-23. BpeMeHHasi guarpamma hopMUpoBaHusi buta nogTBepKaeHns

Hauano noareepxgeHus
3anucb B SSPCON2

AsTomaTuyeckuin copoc ACKEN
ACKEN =1, ACKDT =0 r

b—TeRrRG —"!‘—TBRG —

SDA X DO \ A !
SCL g | Vg N
| |
SSPIF .

YctaHoBka SSPIF —I CbpacbiBaeTcst nporpaMmmHoO CbpacbiBaeTcsa nporpaMMHO
Mo 3aBepLUEHMIO NpYEMA AaHHbIX VcraHaenueaeTcs SSPIF
Mo 3aBepLUEHNIO NOATBEPXKAEHNS

MpumeyaHue. Tgre = OAUH NEPUOL reHepaTopa CKOPOCTU 0BMeHa AaHHBIMU.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 150



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

15.4.13 ®opmupoBaHue 6uta STOP B pexume Begyuiero 12C

YT106bI MHMUMMpoBaTbL hopmupoBaHne 6uta STOP, Heobxogumo yctaHoeButb 6ut PEN (SSPCON2<2>) B '1'. Tlo
OKOHYaHWUKM Npuemal/nepegayn AaHHbIX, NOCre NPOXoXAeHWs 3agHero ppoHTa TakToBoro curHana Ha SCL yaepxusaeTcs HU3KWI
ypoBeHb curHana. MNpu yctaHoBku Guta PEN Begywmin BblOaeT HU3KMIA ypoBeHb Ha nuHumio SDA, nepesarpyxaeTr BRG u
Ha4YMHaeT cyeT Ao Hyns. Mo okoH4aHuu cyeTa nNuHKust SCL "oTnyckaeTcsa". Yepes Bpemsi Tgra, MOCNE YCTAHOBKN BbICOKOTO YPOBHS
Ha SCL, "otnyckaetca" SDA. Korga Ha SDA nosiBnsieTcs BbICOKWIA YPOBEHb CUrHarna, ycraHaenueatoTtca 6utel P n SSPIF B '1',
6ut PEN aBTOMaTuueckn cbpaceiBaetcs B '0', a reHepaTop BRG ocrtaHaBnuBaeTcsi (CM. pucyHok 15-24).

Mepen nonbITKOW NepedaTe AaHHble NPOrpamMmmHoe obecneyeHVe OOMKHO NPOBEPUTL 3aHATOCTb LUNHbBI (COCTOsIHWME BUTOB
S n P B peructpe SSPSTAT). Ecnu winHa 3aHaTa, TO MOryT ObITh paspeLleHbl NpepbiBaHMsA No o6HapyxeHuio 6uta STOP.

15.4.13.1 ®naz2 WCOL

Ecnu Bo Bpemsi hopmumpoBaHusa 6uta STOP npousBoamTcsa nonbiTka 3anncu B SSPBUF, yctaHaBnueaetca 6ut WCOL
B '1', a 3an1cb He NponcxoamT.

PucyHok 15-24. BpemeHHas gnarpamma cdopmupoBaHus 6uta STOP

3anuce B SSPCON2 SCL=1 TBRG, SDA=1 TBRG
VeraHoska Guta PEN | YctaHaenusaetca 6ut P (SSPSTAT<4>)
BagHuit PpoHT 9-ro PEN 6ut (SSPCON2<2>) cbpacbiBaeTcs
TaKTOBOrO anynbcai annaparHo u yctaHaenusaeTca 6ut SSPIF
TBRG |
SCL \ 4—>[

= 7
| |
| |
SDA ACK | |

/

L P v
+— TBrG —— TBre —**— TrRG —*

SCL nepexoguT B BbICOKWIN ypOBeHb nocne TBRG

SDA B H/3KOM YpOBHE A0 nepeaHero hpoHTa
TaKTOBOro curHana ans oopmuposaHus ycrosus STOP

MpumeyaHue. Tgre = OAUH NEPUOL reHepaTopa CKOPOCTU 0OMeHa AaHHbIMU.

15.4.14 Pa6GoTta B SLEEP pexume
Bengywni I°C He MoxeT npyHMMaTb agpecHble 6anTbl unu 6arTbl AaHHbIX B SLEEP pexrme MUKpOKOHTpornnepa.

15.4.15 3ddekT cOpoca
Mpwn cbpoce MukpokoHTponnepa mogyne MSSP BoiknovaeTcs, NpekpallaeTcs nobo obMeH AaHHbIMK.
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15.4.16 Pexum KOHKypeHUUun

B pexume koHKypeHuun, npepbiBaHusa none START un STOP nossonseT onpegenqTs, Korga LwyHa I°C cBoBoaHa. Butsl S
n P cbpackiBatotcsa B '0' npu cOpoce MMKPOKOHTpOIiepa unm npu BolknioveHnn moayna MSSP. YnpaBneHue WWHOW MOXeT ObiTb
nepexsaveHo, korga 6ut P=1 nnn wuHa npoctamsaeT (S=0 n P=0). Ecnu wwuHa 3aHsaTa, MOXHO pa3pelunTb npepbiBaHns OT
MSSP ans obHapyxeHusi buta STOP Ha wuHe.
Mpy koHKypeHuun nuHus SDA gomkHa MpPOBEPSITbCA Ha COOTBETCTBUS YPOBHS, MPU OXWO2EMOM BbICOKOM YPOBHE Ha
BbIxoAe. OTa NpoBepKa NpoM3BOAMTCS aBTOMAaTUYECKMW, a pe3yrnbTaT nomewlaercs B 6ut BCLIF.
Apbutpax Ha WwuHe I°C MoxeT 6biTb noTepsiH BO BpeMS:
e [lepenaun agpeca
o [lepenaym gaHHbIX
e  ®opmupoBaHusa buta START
e  dopmupoBaHus 6uta noeTopHbin START
o  dopmupoBaHua 6uta NACK

15.4.17 PeXum KOHKYpeHLUUn, apouTpak U KOHPNUKTbI LUKHbI

B pexume KOHKypeHUMM HeobxoaMMO noadepxuBaTb npasBuna apbutpaxa wuHel. Bo Bpems nepegaun agpeca/gaHHbIX
Ha SDA Begywun MoxeT noTepAaTb apbutpax, ecnu OH opMupyeT BbLICOKMI YpOBEHb CuUrHamna, a [ApYyron BeayLuuii
cchopmupoBan Huskuii ypoBeHb Ha SDA. Mpu nepexoge SCL B BbICOKUI ypoBeHb, curHan Ha SDA n3mMeHATbCA He MoxeT. Ecnn
Ha SDA oxunpaeTcs BbICOKUA YPOBEHb, a B AENCTBUTENBHOCTN HU3KNUIA, 3HAYUT BO3HUK KOHMMWKT LWKHBI, OBGHapYXMB KOHMNWKT
LWUMHbI, Beaywmii yctaHaBnmBaeT dnar npepbiBaHusa BCLIF B '1', npekpalaeT TekyLlylo onepauuio Ha LWMHE U NepeBoauT NopT
I’C B pPeXnM OXnaaHus (CM. pUCyHok 15-25).

Ecnv npu BO3HWMKHOBEHUM KOHMMKTA LWUMHBI BbINOMHANACk nepedada AaHHbIX, OHa obpbiBaeTcs, ycTaHaBnuBaeTcs 6uT
BF B '1', a nuHun SCL n SDA "oTnyckatoTca" B BbicOkoe cocTosiHne. B pernctp SSPBUF moxeT GbiTe npou3BegeHa 3anuch,
npuyem 3anmcb B SSPBUF uHMUuMpyeT nepegady He3aBMCUMO OT TOrO, B KakOW MOMEHT nepefaTyuk OTKMIoYuUncs npu
BO3HUKHOBEHWWN KOH(NUKTA WKnHBI. Ecnn nonb3oBaTens obpabaTtbiBaeT npepbiBaHUsi N0 KOHMMMKTY LWKHbI, MOCIe 0CBOOOXAeHNe
LUMHBLI OH MOXET NPOAOIKUTL 06MeH, cchopmupoBas 6uT START.

Ecnun npn Bo3HUKHOBEHMM KOH(NMKTa BbINoNHANOCL opmupoBaHne 6uta START, nosTtopHbein START, STOP unu ACK,
BblNonHaemas onepaums obpeiBaetcd, SCL n SDA "ortnyckatoTtca", a cooTBeTcTBylOWMA 6uUT ynpaeneHns B SSPCON2
cbpacbiBaetca B '0'. Ecnv nonb3osatens obpabaTbiBaeT npepbiBaHUS MO KOHMAMKTY LWUKHBI, NOCne OCBOBOXAEHWE LUMHbI OH
MOXeT NPOoAOIKUTL 0OMeH, cdhopmmpoBaB 6uT START.

Bepywuii npogomkaeT crneauTb 3a COCTOSIHMEM LWMHBLI, W npu nosieneHun Guta STOP ycTaHaBnusaeTcs dnar
npepbiBaHus SSPIF B '1'.

B pexvMe KOHKypeHUMM ncrnonb3oBaHue npepbiBaHuns npu obHapyxeHun 6utoB START n STOP no3sonset onpeaenutb
3aHATOCTb LUMHBI. YNpaBneHne LWMHOM MOXeT ObITb NepexBayeHo Npu yctaHoBrneHHoM 6ute P nnu copolueHHbix 6utax S u P.

PucyHok 15-25. BpemeHHas guarpamma KoH(MKTa WKHBLI Npu nepegade AaHHbIX 1 6uTa noaTeepXxaeHus

SDA NpUTSHYT B HU3KUIA

N3ameHeHue aaHHbIX YPOBEHb PYrIM BeZyLLnM

Npun onpoce SDA, nocrne nepesoga

npu SCL =0 SCL B BbICOKWIA YPOBEHb, AaHHbIE HE
COBManu ¢ oXxuaaeMbiMu, 4TO O3Ha4YaeT
l SDA oTtnyLieH KOHMNUKT LWNHBI
BeayLm Jr

SDA \
SCL —\—/—\—/ YcraHoBka chnara

KoHnmkTa wuHbl (BCLIF)

BCLIF
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15.4.17.1  KoHgpnukm wuHbI npu ¢popmuposaHuu 6uma START

Bo Bpemsi bopmupoBaHust 6uta START KOH(PIMKT LWMHBI BO3HUKAET €CNN:
a) B Hauvane START Ha SDA unu SCL HU3KMI ypoBeHb curHana (CM. pucyHok 15-26)
b) Ha SCL Hu3skuii ypoBeHb NosiBNsieTcst paHblue Yem Ha nuHum SDA (cM. pucyHok 15-27)

Bo Bpems dbopmuposaHusi 6uta START curHansl SCL n SDA npogomnxatoT otcnexvsaTbcs. Ecnu SCL unm SDA nmetoT
HW3KMIA ypoBeHb curHana, To oopmmuposaHue 6uta START npekpalyaercs, yctaHaBnusaeTcsi onar BCLIF B '1', a mogyne MSSP
nepexoauT B PEXUM OXMAaHus (CM. pUCYHOK 15-26).

But START HauvHaeTcs npy HanmM4Mu BBLICOKOTO YpOBHA curHana Ha nuHmsax SCL mn SDA. Ecnm Ha SCL nosiBnsetcs
HU3KMA ypoBeHb paHblue, Yem Ha SDA, BO3HMKaeT KOHMWKT LUMHbI, MOCKOMbKY 3TO NOApasymeBaeT, YTO APYron BeayLui
nblTaeTCcs B 3TO Bpems nepeaatb AaHHbIE.

Ecnu Bo Bpems cyeTta BRG Ha SDA nosiBnsieTcs HU3KMI ypoBeHb curHana, BRG cbpacbkiBaeTcs, a Ha SDA cdopmupyeTcs
HWU3KWNIA YPOBEHb paHblue BpeMeHu (cM. pucyHok 15-28). Ecnu ke Ha SDA BbiCOKUiA ypOBEHb, HU3KUIA YpOBEHb (hopMUpyeTCst B
KoHue cyeta BRG. NeHepaTop BRG nepesarpyxaetcs u cumtaeT o Hyns. Ecnu B 310 Bpems Ha SCL nosBUTCA HU3KUIN YPOBEHD,
KOHMMMKT LWMHBI He BO3HMKaeT. B koHue cyeta BRG SCL nepeBoauTcs B HU3KWUIA YPOBEHD.

MpumeyaHue. KoHdnukt wmHbl Bo Bpemss START He BO3HMKaeT, MOTOMy 4YTO ABa unu 6omee Bedywmx MOryT
ccopmmpoBatb START ogHOBpPEMEHHO, HO NPV 3TOM OAWH M3 HKX NepBbiM nepeBeneT SDA B HU3KUA ypoBeHb. KOHMMMKT LUUHBI
He BO3HWKAET, MOCKOSbKY BeAyLne MOryT MpPOAOIDKUTL apbutpax Bo BpeEMsi nepedayv agpeca, OaHHbIX, dopMUMpoBaHun buta
nosTopHbIn START n STOP.

PucyHok 15-26. BpemeHHas gnarpamma KOHMKTa WKnHBI BO Bpems dopmmnpoBanmsa 6uta START (Tonbko SDA)

Hu3kuit ypoBeHb Ha SDA go yctaHoBku 6uta SEN.
YctanasnueawTtcsa 6utel BCLIF, S u SSPIF T.k.
SDA=0, SCL=1.

—_—— e e — —

SDA \ AN

SCL ,
YctaHosuTtb SEN, nHuummnpoBatb START,—‘L : J— But SEN cBpacbiBaetcs 13-3a KOH(MKTa LUMHBI.
ecnv SDA =1, SCL=1 | MSSP mogynb nepexoguT B peXUM OXuaaHus.
SEN I
Huskuin ypoBeHb Ha SDA go I
ycnosust START. ];
YctaHaBnuBatotcs 6utel BCLIF, S n SSPIF T.k.
BCLIF SDA=0,SCL=1.
: t_ Burel SSPIF u BCLIF
I cbpacbiBatoTcs NporpaMmMHO
S
SSPIF

T— Butel SSPIF n BCLIF
cbpacblBaloTCs IPorpamMmmHoO
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PucyHok 15-27. BpemeHHas avarpamma KoH(MKTa LKHbI BO BpeMsi opmunpoBaHusa buta START (SCL=0)

SDA=0,SCL=1

— TBrG —+— TBRG —*

SDA \

scL YcranosuTb SEN. MHnunmposatb .
START, ecrim SDA=1,SCL=1 >

! t  scL=omospa=o,

SEN KOHGNUKT LWKWHBbI, ycTaHaBnvBaetcsi donar BCLIF

SCL = 0 go nepenonHeHus BRG, —‘L
KOHMUKT LWKWHbI. ycTaHaenmBaeTtcs BCLIF

BCLIF |

T_ ®nar npepbiBaHNA
cbpacblBaeTcs NporpamMmHoO

S o 0

SSPIF 0O o

PucyHok 15-28. BpemeHHas guarpamma cbpoca BRG npu nposepke nuHumn SDA Bo Bpems doopmmpoBaHmns 6uta START

SDA=0,SCL=1

SDA  SDA =0 paHbLue omw,qaeM{)ro. | \I\ [N
cbpocutb BRG 1 npuTsiHyTH SDA1 I |
|

- I

scL : lLSJl \I
| :
|

W Mocne okoH4aHusi cyeta BRG
npuTsaHyTb SCL K Hynto

SEN | |
YctaHoBuTb SEN, nHuumnmposatb
START, ecrimu SDA=1,SCL=1
BCLIF | | 0
| 1
| |
| !
S |
I
I
SSPIF 1 )
SDA=0,SCL=1 L CbpacbiBaeTcst nporpaMmMHO

YctaHoBka SSPIF —
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15.4.17.2 KoHghnukm wuHbI npu ghopmuposaHuu 6uma noemopHbili START

Bo Bpemsi bopmupoBannst 6uta noBTOpHbIA START KOHGMMKT LWMHLI BOSHUKAET €CIN:
a) Ha SDA Huskuin ypoBeHb npu nepexoge SCL 13 HU3KOro ypoBHS B BICOKUI
b) SCL nepexoauT B HU3KkUiA ypoBeHb paHblue SDA, 4To yKka3biBaeT Ha TO, YTO APYro BeAyLUMi NbiTaeTcs nepefatb AaHHbIE

Mocne "otnyckanus" nuHum SDA curHan Ha BbiBoge AOMKEH NepenTM B BbICOKMA YypoBeHb, nocre 4ero BRG
nepesarpyxaeTtcs 1 Ha4nHaeT cyeT. 3aTem "otnyckaeTca" SCL 1 npu nosBneHnn Ha HeEM BbICOKOTO YpOBHSA onpatumsaetcs SDA.
Ecnun Ha SDA HM3Kknin ypoBeHb curHana, 3HauvT NpounsoLlen KOHNUKT WWHbI, T.€. APYron BeAyLUMI NblTaeTcs nepeaatb aHHbIe.
Ecnn Ha SDA Bbicokuin ypoBeHb, To0 BRG cHoBa nepesarpyxaetcs n HadmHaeTcs cyeT. Ecnn SDA nepexoauT B HU3KUIA ypOBEHb
[0 OKOHYaHWA cyeTa, KOHMMMKT LWMHBI He NPOMCXOAMT, MOCKONBKY ABa unn 6onee BeayLMxX MOryT MbITaTbCs NOMY4YUTb AOCTYM K
LUNHE OOAHOBPEMEHHO.

Ecnu Ha nuHum SCL curHan nepexoduT B HU3KUA YPOBEHb OO OKOHYaHWsi cyeTa, a Ha SDA coxpaHsieTcs BbICOKWN
YPOBEHb, 3HAYUT, NPomn3oLLen KOHMMMKT LWWHbI, T.e. APYron BeAyLwnii NbiTaeTcs nepegatb AaHHbIE.

Ecnn no okoHuyaHun cyeta BGR Ha SCL u SDA Bbicokuin ypoBeHb, To SDA nepesoantcs B HM3KUI ypoBeHb, a BRG
nepesarpyxaeTtcs U HauMHaeT cyeT. [1o okoHYaHMKM cyeTa, He3aBMCUMO OT YPOBHS curHana Ha SCL OH nepeBoAMTCSt B HU3KWUIA
ypoBeHb (CM. pucyHok 15-30).

PucyHok 15-29. BpemeHHasi anarpamMmma KOHvKTa WNHbI
BO Bpemsi hopmmnpoBaHmsa 6uta nostopHbin START (cny4yan 1)

SDA

SCL T
Ecnu npn nepegHem dpoHTe Ha SCL SDA=0,
TO BO3HWKAET KOHMPINUKT LUWHBI, yCTaHABNMBaETCA
BCLIF n otnyckatotcsa nuHumn SCL, SDA

RSEN

BCLIF | ‘

C6pacbiBaeTcs nporpaMMHO
S lOl

SSPIF 0

PucyHok 15-30. BpemeHHas avarpamMmma KOHAvKTa WNHBI
BO Bpems hopMupoBaHusi buta nostopHbii START (cnyyan 1)

| TBRG i TBRG |
SDA .
SCL ‘
SCL=0 pno SDA=0 - KOHCme;bI,
BCLIF BCLIF=1. Otnyckatotcs nuHun SDA n SCL.
C6pacbiBaeTcs
nporpaMmmMHo
RSEN |
S o
SSPIF
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15.4.17.3 KoHghnukm wuHbI npu ¢hopmuposaHuu 6uma STOP

Bo Bpemsi bopmupoBanust 6uta STOP KOH(UKT LWMHBI BO3HMKAET E€CIU:
a) [MMocne "otnyckanus" nuHum SDA 1 okoH4yaHust cyeta BRG Ha SDA no-npexHemy HU3KUA YPpOBEHb CUrHana (CM. pucyHok 15-
31)
b) Mocne "otnyckanus" nuuun SDA curHan Ha SCL nepexoauT B HU3KUIA YPOBEHb [0 TOro, kak Ha SDA nepenTu B BbICOKWUIA
YpOBeHb (CM. pucyHok 15-32)

®opmupoBaHme buta STOP HaunHaeTcs ¢ nepesoga nuHumM SDA B HU3KuA ypoBeHb, 3aTeM SCL "otnyckaetcsa". Nocne
nosiBneHns Ha SCL Bbicokoro ypoBHa BRG nepesarpyxaetcsa n HaunHaeT c4yeT. Mo okoH4yaHum cyeta SDA "otnyckaetcs", BRG
nepesarpyxaeTcs U CHOBa HauvHaeT cyeT u onpawwusaetT SDA. Ecnv Ha HeM HuU3Kku ypoBeHb unu Ha SCL nossuncs HWU3kui
ypoBeHb 0 nepexoda SDA B BbICOKWI, 3HAYMT, NPOM30LLEN KOHMIUKT LWMHBI, T.€. APYron BedyLUMi NbiTaeTca nepedaTb AaHHbIe.

PucyHok 15-31. BpemeHHas guarpamMmma KOHMKTa LWKHBLI BO BpeMsi popmumpoBanus 6uta STOP (cnyyan 1)

‘ TeRG ‘ Taic ‘ TBRG | SDA=0
nocne T BRG,
------------- BCLIF=1
SDA
f
SDA=0
SCL

PEN Q L
BCLIF
0
0

SSPIF

PucyHok 15-32. BpemeHHas guarpamMmma KOHMKTa LWWHBLI BO BpeMsi popmumpoBanus 6uta STOP (cnyyan 2)

’ TBRG ’ TBRG ‘ TBRG

SDA

SCL =1 pgo SDA =1

T SDA=0
/YCTaHaBnMBaeTcsl BCLIF
SCL
PEN

r

BCLIF
P o
SSPIF o
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16. AppecyemMbii yHUBepcCanbHbIA CUHXPOHHO-aCUHXPOHHbLIN
npuemonepeaaTyuk (USART)

USART - 31O oavH 13 Moaynen nocnegoBaTenbHOro nopta BBoAa/BblBOAA (MMEET CyLLECTBEHHbIE OTNNYNA OT MOAYNSs
MSSP), koTopbIi MOXeT paboTaTb B MOMHOAYMIEKCHOM aCUHXPOHHOM PEXUME AN CBA3WM C TepMMHanamu, nepcoHanbHbIMU
KOMMNbIOTEPAMU UMM CUHXPOHHOM MOMyAYMMeKCHOM pexume Anst ceasuM ¢ Mukpocxemamu LIATM, ALM, nocnegoBaTenbHbIMU
EEPROM n 1.4.

USART moxeT paboTaTb B O4HOM M3 TPEX PEXNMOB:
e ACMHXPOHHbIR, MOMHbIA Aynnekc
e  Beaywun cMHXpOHHLIN, NONyAynnekc
e  Benombi CUHXPOHHBIN, MONyAynneKkc

Butel SPEN (RCSTA<7>) n TRISC<7:6> gomkHbl 6biTb ycTaHoBMNeHbI B ‘1’ aAns ucnonb3oBaHus BbiBogoB RC6/TX/CK n
RC7/RX/DT B kayecTBe MOPTOB YHMBEPCASIbHOTO CUMHXPOHHO-aCMHXPOHHOrO npuemonepenatumka. Mogyne USART
NnoaaepXK1MBaeT pexunM AeTekTupoBaHus 9-pa3psagHoro agpeca ans paboTbl B CETEBOM peXuME.

Ons Hactporikn mogyns USART npepycmoTpeHHble aga peructpa: TXSTA — perucTp ynpaBneHusi U ctaTtyca nepegatymka
USART; RCSTA — perucTp ynpasneHus n ctatyca npuemHuka USART.
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Peaucmp 16-1. TXSTA: Peructp ynpaBneHusi n ctatyca nepegatyuka

R/W-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R-1 R/W-0
[ CSRC | TX9 | TXEN | SYNC | - | BRGH | TRMT | TX9D |
But 7 But 0
out7 CSRC: BbIbop MCTOYHMKA TAaKTOBOrO curHana

CUVHXPOHHbINA PEXUM
1 = BeayLmn, BHYTPEHHUI TakToBbIM curHan ot BRG
0 = BeOMbIN, BHELUHWIA TakTOBbI curHan ¢ Bxoga CK

ACUHXPOHHbI PEXUM
He nmeeT 3HaveHus

ouT 6 TX9: PaspelueHue 9-paspagHon nepenaydm
1 = 9-paspsgHasa nepegaya
0 = 8-paspsigHas nepefaya

out 5 TXEN: Pa3spelwueHue nepegauu
1 = paspelueHa
0 = 3anpeLleHa
MpumeyaHue. B cuHxpoHHOM pexume 6utel SREN/CREN otmensoT gencteme 6uta TXEN.

ouT 4 SYNC: Pexum pabotel USART
1 = CUHXPOHHbIN
0 = aCUHXPOHHbIN

6ut 3 He ncnonb3ayetca: yitaetcs kak ‘0’
out 2 BRGH: Bbi60op BbICOKOCKOPOCTHOTO pexuma

CUHXPOHHbIV PEXUM
He nmeet 3HaveHusa

ACUHXPOHHbIN PeXnM
1 = BbICOKOCKOPOCTHOW PEXUM
0 = HM3KOCKOPOCTHOW pPeXum

out 1 TRMT: ®nar ouncTkM cABUrOBOro pernctpa nepegatymka TSR
1 =TSR nyct
0 = TSR nonoH
out0 TX9D: 9-n 6uT NnepenaBaeMbix AaHHbIX (MOXET MCNOSMb30BaTLCS AN NPOrpaMMHON NPOBEPKM YETHOCTH)
O6o3HayeHuns
R = y4yTeHune buta W = 3anucb 6uta U = He ucnoneayeTcs, untaetcs kak ‘0’
- n = 3Ha4yeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6umT cOpoLueH X = HEU3BECTHOE COCT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 158



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

Peaucmp 16-2. RCSTA: Peructp ynpaBneHusi u cratyca npuemHuka

out 7

ouT 6

ont 5

out 4

out 3

out 2

out 1

out 0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-x
[ SPEN | RX9 | SREN | CREN | ADDEN | FERR | OERR | RX9D |
but 7 Bbut 0

SPEN: Pa3spelueHne paboThbl nocnegoBaTenibHOro nopra
1 = mogynb USART sknitoveH (BbiBogbl RX/DT, TX/CK nogkntoyeHsl kK USART)
0 = moagynb USART BbIkmo4eH

RX9: PaspelueHune 9-paspsgHoro npvema
1 = 9-pa3psaHbIn Npuem
0 = 8-paspsagHbivi npuem

SREN: PaspelueHne ognHo4HOro npuema
CVHXPOHHBIN PEXUM
1 = paspelueH 04MHOYHbIN NpUEM
0 = 3anpeLleH OQUHOYHBIN NpuemM
C6pacbiBaeTca B ‘0’ Mo 3aBepLUEHMIO NMpUemMa.
MpumeyaHue. B pexume BeJOMOro He MMeeT 3HauYeHus

ACUHXPOHHbIV PEXUM
He nmeeT 3HaveHus

CREN: Pa3spelueHuve npvema
CUHXPOHHbIV peXum
1 = npuem paspetueH (npu yctaHoske 6uta CREN aBTomaTnyecku copacbiBaetcs 6ut SREN)
0 = npuem 3anpeLleH

ACUHXPOHHbIV PEXUM
1 = npuem paspeLlueH
0 = npuem 3anpeLleH

ADDEN: PaspellueHne geTekTMpoBaHusa agpeca
ACUHXPOHHBIN 9-pa3psaaHbIv npuem (RX9=1)
1 = peTekTupoBaHue apgpeca paspeweHo. Ecnn 6ut RSR<8>=1, TO reHepupyeTca npepbiBaHWe K
3arpy>kaetcsi npueMHbIn bydep.
0 = peTekTnpoBaHWe agpeca 3anpelleHo. NpuHumatoTcs Bce GawTbl, AEBSATHIA OUT MOXET UCMONb30BaTbCA
ONs NPOBEPKM YETHOCTW.

FERR: Owwub6ka kagpa, cobpackiBaeTcs npu YteHun pernctpa RCREG
1 = npousoLuna owmbka kagpa
0 = ownbkn kagpa He 6bino

OERR: Owwnbka nepenonHeHnst BHyTpeHHero bydepa, yctaHaBnusaeTcs B ‘0’ npu copoce 6uta CREN
1 = npousoluna owmbka nepenonHeHns
0 = owmnbBKM NepenoriHeHns He ObIno

RX9D: 9-i1 OUT NPUHATBLIX AAHHBLIX (MOXET MCMNONb30BaTLCA AN NPOrPaMMHON NPOBEPKN YETHOCTK)

O603HaueHus
R = yTeHue buta W = 3anucb 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- n = 3Ha4yeHune nocne POR ‘1’ = 6GUT ycTaHOBNEH ‘0’ = 6uT cbpoLueH X = HEU3BECTHOE COCT.
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16.1 I'eHepamop ckopocmu obmeHa USART BRG

BRG wncnonb3yetca anst pabotsl USART B CMHXPOHHOM BEAYLLEM U aCMHXPOHHOM pexunmax. BRG npeacraensiet cobon
OTAENbHLIN 8-pa3psaHbIi reHepaTop CKOpocTU obmeHa B Goaax, Nepuos KOTOPOro OnpefensieTcsl 3HaYeHUeM B perncrpe
SPBRG. B acuHxpoHHoM pexume 6ut BRGH (TXSTA<2>) Toxe BNuseT Ha CKOPOCTb 06MeHa (B CUHXPOHHOM pexume 6uT BRGH
urHopupyetcs). B tabnuue 16-1 ykasaHbl popmynbl AN BbIMUCIEHUS CKOPOCTM obmeHa B 6odax mpu pasnuyHbIX pexunmax
paboTbl Mmogynsa USART (OTHOCUTENBHO BHYTPEHHErO TakTOBOIO CUrHana MMKPOKOHTponnepa).

YuunTbiBas Tpebyemyto ckopocTb U Fosc, BbibnpaeTca camoe 6rm3koe Lernoe 3HavyeHne ansg 3anucu B pernctp SPBRG (o1
0 po 255), paccunTaHHoe no hopMynam npmBedeHHbIM B Tabnuue 16-1. 3atem paccumTbiBaeTcs owmbka ckopoctu obmeHa.

B npumepe 16-1 nokasaH pacuyeT 3HauyeHus ans peructpa SPBRG v norpeluHocTs ckopocT obmeHa Ans criegyowmx
YCIoBUIA:

Fosc =16 MrLl,

CkopocTb npuema/nepegayu gaHHeix = 9600 6ut/c
BRGH =0

SYNC =0

B HekoTOpbIX cry4yasix MOXeT ObiTb BbIrOAHO MCMONb30BaTb BbICOKOCKOPOCTHOM pexmm pabotbl USART (BRGH=1),
nockonbKy ypaBHeHne FOSC / (16 (X + 1)) no3BonsieT yMeHbLUNTb NOrPELLHOCTL CKOPOCTMU.

3anncb HoBoro 3HayveHus B peructp SPBRG cbpacbkiBaeT Tanmep BRG, rapaHTupys HeMeAneHHbI nepexon Ha HOBYH
CKOpOCTb.

16.1.1 Bbibopka

CurHan ¢ Bxoga RX/DT onpawmBaeTcsa LUEMbld MaXOpPUTAPHOro AeTekTopa TpuM pas3a 3a TakT nepegadv, 4Tobbl
onpegennTb, BbICOKOTO UMM HU3KOTO YPOBHS CUrHanN NpUCYTCTBYET Ha BXOAE.

TMpumep 16-1. PacuyeT 3HaveHus anst peructpa SPBRG 1 norpeLlHocTb CKOPOCTU o6MeHa
YKenaemoe 3HaveHune ckopoctn = Fosc / (64 (X + 1))
X = (Fosc / Xenaemoe 3HauyeHne ckopoctun) / 64) —1
X = (16 000 000 / 9600) / 64) —1
X =1[25.042] = 25
BbluncneHHoe 3HauyeHne ckopocty = 16 000 000 / (64 (25 + 1)) = 9615
Ownbka = 100 x (BbluncneHHoe — XKenaemoe) / XKenaemoe 3Ha4eHne CKOpOCTH
Owwbka = 100 x (9615 — 9600) / 9600 = 0.16%

Tabnuya 16-1. Popmynbl pacyeTa CKOpOCTU 0bMeHa AaHHbIMM

SYNC BRGH =0 BRGH =1
0 (AcrHXpOoHHBIN) CkopocTb obMeHa = Fosc / (64 (X + 1)) | (AcuHxpoHHBI) CkopocTb obMeHa = Fosc / (16 (X + 1))
1 (CuHxpoHHbI) CkopocTb 06meHa = Fosc / (4 (X + 1)) (CvHxpoHHbIN) CkopocTb obmeHa = Fosc / (4 (X + 1))

X = 3HaveHwne peructpa SPBRG (o1 0 go 255)

Tabnuya 16-2. Pernctpbl 1 6UTbI, CBsI3aHHbIE ¢ paboToi reHepaTopa BRG

3HauyeHune
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne

POR, BOR
FACh TXSTA CSRC TX9 TXEN SYNC - BRGH TRMT TX9D 0000 -010
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FAFh SPBRG Peructp ckopoctn o6meHa USART 0000 0000

O0603Ha4YeHNst: X = HEU3BECTHO; U = HE U3MEHSIeTCS; I = pesepB; - = He peanu3oBaH, YutaeTcs Kak ‘0’.
3aTeHeHHble s4elrkn Ha pa60Ty He BITUAIOT.
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Tabsuya 16-3 CkopocTb 06MeHa B acMHXpOHHOM pexume (BRGH=0)

Fosc =40 MrLI, Fosc =20 MrLl, Fosc =16 Ml'u
CKngCTb 3HaveHue 3HaueHne 3HayeHne
obmeHa PeanbHas Owmnbka SPBRG PeanbHas Owmnbka SPBRG PeanbHas  Owwnbka SPBRG
(K) CKOpPOCTb % CKOpOCTb % CKOpPOCTb %
(gecar.) (gecar.) (oecsar.)
0,3 Het - - Het - - HeTt - -
1,2 Het - - 1,221 +1,73 255 1,202 +0,16 207
2,4 2.441 -1.70 255 2,404 +0,16 129 2,404 +0,16 103
9,6 9.615 -0.16 64 9,469 -1,36 32 9,615 +0,16 25
19,2 18.94 +1.38 32 19,53 +1,73 15 19,23 +0,16 12
76,8 78.13 -1.70 7 78,13 +1,73 3 83,33 +8,51 2
96 89.29 +7.52 6 104,2 +8,51 2 Het -
300 312.5 -4.00 1 312,5 +4,17 0 Het - -
500 625.0 -20.0 0 Het - - Het - -
Makcum. 625,0 - 0 312,5 - 0 250 - 0
MuHUM. 2,441 - 255 1,221 - 255 0,977 - 255
Ckopocte Fosc = 10 MIL 3HayeHue Fosc = 7,15909 MIs 3HayeHune Fosc = 5.0088 MIL 3HayeHune
T | e Ouie “spara | Pemnen Ouie pana | Pewer Ouisespr
(oecaT.) (aecsaT.) (necat.)
0,3 Het - - Het - - 0,31 +3,13 255
1,2 1,202 +0,16 129 1,203 +0,23 92 1,2 0 65
2,4 2,404 +0,16 64 2,380 -0,83 46 24 0 32
9,6 9,615 +1,73 15 9,322 -2,90 11 9,9 +3,13 7
19,2 19,53 +1,73 7 18,64 -2,90 5 19,8 +3,13 3
76,8 78,13 +1,73 1 Het - - 79,2 +3,13 0
96 Het - - Het - - Het - -
300 Het - - Het - - Het - -
500 Het - - Het - - Het - -
Makcum. 156,3 - 0 111,9 - 0 79,2 - 0
MuHUM. 0,6104 - 255 0,437 - 255 0,3094 - 255
CKOpOCTb Fosc =4 Ml'u, 3 Fosc = 3,579545 Ml'u, 3 Fosc =1 Ml'u, 3
obmeHa PeanbHas Owwnbka ggléegge PeanbHas Ownbka ggtée;ge PeanbHas  Owwunbka g;tée;ge
(K) CKOPOCTb % CKOpPOCTb % CKOpPOCTb %
(gecar.) (gecar.) (necar.)
0,3 0,3005 -0,17 207 0,301 +0,23 185 0,300 +0,16 51
1,2 1,202 +1,67 51 1,190 -,083 46 1,202 +0,16 12
2,4 2,404 +1,67 25 2,432 +1,32 22 2,232 -6,99 6
9,6 Het - - 9,322 -2,90 5 Het - -
19,2 Het - - 18,64 -2,90 2 Het - -
76,8 Het - - Het - - Het - -
96 Het - - Het - - Het - -
300 Het - - Het - - Het - -
500 Het - - Het - - Het - -
Makcum. 62,500 - 0 55,93 - 0 15,63 - 0
MuHUM. 3,906 - 255 0,2185 - 255 0,0610 - 255
CKOpOCTb Fosc = 32,768 KrLl,
obmeHa PeanbHas Owmnbka Sgaqume
PBRG
(K) CKOPOCTb %
(oecaT.)
0,3 0,256 -14,67 1
1,2 Het - -
2,4 Het - -
9,6 Het - -
19,2 Het - -
76,8 Het - -
96 Het - -
300 Het - -
500 Het - -
Makcum 0,512 - 0
MuHum 0,0020 - 255
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Tabnuya 16-4. CkopocTb 06MeHa B acUHXpoHHOM pexume (BRGH=1)

CKOpOCTb Fosc =40 MrLI, Fosc =20 MrLl, Fosc =16 Ml'u
obmeHa PeanbHas Owmnbka 3gglée|;(m3e PeanbHas Owmnbka Sggée;ge PeanbHas  Owwnbka 3;;?;26
(K) CKOpPOCTb % CKOpOCTb % CKOpPOCTb %
(gecar.) (gecar.) (oecsar.)
9,6 9.766 -1.70 255 9,615 +0,16 129 9,615 +0,16 103
19,2 19.231 -0.16 129 19,230 +0,16 64 19,230 +0,16 51
38,4 38.461 -0.16 64 37,878 -1,36 32 38,461 +0,16 25
57,6 58.139 -0.93 42 56,818 -1,36 21 58,823 +2,12 16
115,2 113.64 1.38 21 113,636 -1,36 10 111,111 -3,55 8
250 250 0 9 250 0 4 250 0 3
625 625 0 3 625 0 1 Het -
1250 1250 0 1 1250 0 0 Het - -
CKOpOCTb Fosc =10 MrLl Fosc = 7,16 MrLl Fos(; = 5,068 MrLl
obmeHa PeanbHas Owmnbka 3;;;?;26 PeanbHas Owmnbka 3ggtée;ge PeanbHaa  Owwunbka SglaDdeRng
(K) CKOPOCTb % CKOpPOCTb % CKOpPOCTb %
(oecaT.) (oecsaT.) (necar.)
9,6 9,615 +0,16 64 9,520 -0,83 46 9,6 0 32
19,2 18,939 -1,36 32 19,454 +1,32 22 18,645 -2,94 16
38,4 39,062 +1,7 15 37,286 -2,90 11 39,6 +3,12 7
57,6 56,818 -1,36 10 55,930 -2,90 7 52,8 -8,33 5
115,2 125 +8,51 4 111,860 -2,90 3 105,6 -8,33 2
250 Het - - Het - - Het - -
625 625 0 0 Het - - Het - -
1250 Het - - Het - - Het - -
CKOpOCTb Fosc =4 Ml'u Fosc = 3,579 Ml'u Fosc =1 Ml'u,
obmeHa PeanbHas Owmnbka 3§?,‘ée;ge PeanbHas Owmnbka SQEEeF:ige PeanbHas  Owwnbka 3g|a3de;(|ge
(K) CKOPOCTb % (necsr.) CKOpPOCTb % (necsr.) CKOpPOCTb % (necsr.)
9,6 Het - - 9,727 +1,32 22 8,928 -6,99 6
19,2 1,202 +0,17 207 18,643 -2,90 11 20,833 +8,51 2
38,4 2,403 +0,13 103 37,286 -2,90 5 31,25 -18,61 1
57,6 9,615 +0,16 25 55,930 -2,90 3 62,5 +8,51 0
115,2 19,231 +0,16 12 111,860 -2,90 1 Het - -
250 Het - - 223,721 -10,51 0 Het - -
625 Het - - Het - - Het -
1250 Het - - Het - - Het - -
CKOpOCTb Fosc = 32,768 KrLl, 3
obmeHa PeanbHas Owmnbka ggéel__\t'ge
(K) CKOPOCTb % (necsit.)
9,6 Het - -
19,2 Het - -
38,4 Het - -
57,6 Het - -
115,2 Het - -
250 Het - -
625 Het - -
1250 Het - -
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16.2 ACUHXPOHHbIU pexum USART

B atom pexume USART wucnonb3yeT crtaHgapTHbeii popmat NRZ: oguH crtapToBbii 6UT, BoCEMb UNWM OEeBSATb OMTOB
OaHHbIX U OAMH cTonoBbI 6UT. Hanbonee yacto BcTpevaeTcs 8-paspsiHbii chopmaTt nepefayn AaHHbIX. IHTerpMpoBaHHbIN
8-paspsgHbiii reHepatop BRG nossonsieT nonyuntb ctaHAapTHble CKOPOCTU nepedadv AaHHbiX. [eHepaTop ckopocTu obmeHa
MoXeT paboTaTb B OAHOM M3 [ABYX PEXMMOB: BbICOKOCKOPOCTHOWN (x16 BRGH=1 TXSTA<2>), Hu3dkockopocTHou (x64 BRGH=0
TXSTA<2>). NpremHrK 1 nepegaTynk nocnegoBaTensHOro nopta paboTtawT He3aBMCMMO OPYr OT ApYyra, HO UCMONb3YHT OAWH U
TOT e chopmaT AaHHbIX U OAMHAKOBYHK CKOpPOCTb OOMeHa. But yeTHOCTM annapaTHO He MoadepXUBaeTCs, HO MOXeT ObITb
peann3oBaH NporpaMmmMHoO, nNpumeHssa 9-pa3psgHbii doopMaT AaHHbIX. Bce gaHHble nepeparTca mnagwum 6utom Bneped. B
SLEEP pexume mukpokoHTponnepa moaynb USART(aCvHXPOHHBIN peXunM) BbIKITHOYEH.

Bbi6op acuHxpoHHoro pexuma USART BeinonHsietcst copocom 6uta SYNC B ‘0° (TXSTA<4>).

Mopayns USART B aCMHXPOHHOM peXxunMe COCTOUT U3 CriedyoLmX 3NIEMEHTOB:
e [eHepaTop ckopocTn obmeHa
e Llens onpoca
e ACUHXPOHHbIV NepeaaTynk
e ACUHXPOHHbIV MPUEMHUK

16.2.1 AcuHxpoHHbIN nepegaTunk USART

CTpykTypHas cxema acMHxpoHHoro nepegatyunka USART nokasaHa Ha pucyHke 16-1. [MaBHbIM B nepegatyuke siBNsieTcs
caBuroBbln permctp TSR, KoTopbIi nonydaeT AaHHble M3 Oydepa nepepatumka TXREG. [anHble B peructp TXREG
3arpyxatotcs nporpammHo. Nocne nepedaym ctonosoro 6uta npegbigyliero 6anTta, B nocnegHem mMaluMHHOM TakTe umkna BRG,
TSR 3arpyxxaetca HoBbIM 3HadeHvem M3 TXREG (ecnu oHO npucyTCTBYET), MOcre Yero ycraHaBnuBaeTcsi donar npepbiBaHus
TXIF. TMNpepbiBaHne MoxeT ObiTb paspelleHo unu 3anpeleHo 6utom TXIE. ®dnar TXIF ycraHaBnuBaeTcs He3aBUCUMO OT
cocTosiHust 6uta TXIE 1 He moxeT 6biTb cOpolleH B ‘0’ nporpammMHo. OuuncTka cnara TXIF npomcxoguTt Tonbko Nocre 3arpysku
HOBbIX AaHHbIX B pernctp TXREG. AHanornyHbim o6pasom 6ut TRMT (TXSTA<1>) oTobpaxaeT coctosiHue peructpa TSR. but
TRMT pgocTtyneH TOMbKO Ha YTEHUE M HE MOXET BbI3BaTb reHepaLmio NpepbiBaHnS.

lMpumeyaHus:

1. Pernctp TSR He oTobpaxkaeTcs Ha NamsATb U HE JOCTYMNEH ANS YTEHUS.

2. ®nar TXIF ycraHaBnusaetcs B ‘1’ Tonbko, korga 6ut TXEN=1 n cbpacbiBaetca aBTomatmyeckn B '0' nocne 3arpysku
HOBbIX AaHHbIX B pernctp TXREG.

PekomeHgoBaHHas nocnegoBaTenbHOCTb EWCTBUI AN Nepeaayn JaHHbIX B aCUHXPOHHOM peXuMe:
1. YcraHoBuTbL Tpebyemyto ckopocTb Nnepeaayn ¢ nomollbio pernctpa SPBRG n 6uta BRGH (cm. pasgen 16.1)
BbibpaTtb acuHXpOHHbIV pexum copocom 6uta SYNC B ‘0’ 1 yctaHoBkor 6uta SPEN B ‘1’
Ecnn HeoGxoaumo, paspeLunTb NpepbiBaHnst yctaHoBkon 6uta TXIE B ‘17
Ecnu nepepava 9-paspsigHasi, yctaHoBUTb 61T TX9 B ‘1’
PaspewuTb nepegady ycraHoskon 6uta TXEN B ‘1°, aBTomaTnyecku ycraHasnusaetcs cnar TXIF
Ecnu nepepayva 9-paspsgHas, 3anucatb 9- 6uT gaHHbIx B TX9D
Banucatb AaHHble B pernctp TXREG (Havano nepefayn AaHHbIX)
Ecnun ucnone3aytotcsa npepbiBaHus, To 6utel GIE 1 PEIE B pernctpe INTCON<7:6> gormkHbl ObITb yCTaHOBMEHBI B 1’

ONOORWN

PucyHok 16-1. CTpyKTypHas cxema acuHXpoHHoro nepegartyvka USART

LUnHa gaHHbIX

TXREG ‘

LSb
TSRpemcrp | 0| —=| Pybenous
RC6/TX/CK
‘TRMT‘ |SPEN|

leHepaTop ckopocTv obmeHa
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PucyHok 16-2. BpemeHHasa gnarpamma acMHXPOHHOW nepefayv JaHHbIX

3anvck B TXREG I )()f
BRG Cnoso 1
BbIXOZ '
(TaKToBbIN CUrHan) — | . | 55_1 [ 1
RC6/TX/CK L ! :
T NUSTART 6urk__nr0 X onr1 X5 > eur7/8_,/STOP onr |
TXIF ! : Cnoso 1 . :
(Pnar nycroro ' cc X
6ydepa nepenatymka) |_| ) .
CnoBo 1 —- '
(®nar ny-(I;TRo'\fc;r MNepenava caBUroBoro perucTpa '
¢ .
LIBUT. perncTpa) —| cc
JJ

PucyHok 16-3. BpemeHHas gnarpaMma CNmMTHOM acMHXPOHHOW nepedayv (nocnegosartenbHasi nepegada asyx 6ant)

3anuck B TXREG 1 1 r
BRG Cnoso 1 Cnoso 2 D)
BbIXOZ,
(TaKTOBBIN curHan) l l ' ' L I SH L [ 1 1
RCE/TX/CK NSTART 6ur<Bur0 X 6ur 1 X §§ X 6ur 7/8 /STOP 6ur \START 61, 6t 0
TXIF : f Cnoso 1 ! Cnoso 2
(®nar nycToro L] | J(J(
6ydhepa nepegarymka) T
Cnogo 1 ——» Croso2 ——*
Mepepava cABNrosoro pervctpa MNepenava caBUroBOro perucTpa
TRMT —
(®nar nycroro )( )(
CABMI. perucrpa)

Tabnuya 16-5. Pernctpbl 1 6uThl, cBA3aHHble ¢ paboTon nepegatynka USART B acCMHXPOHHOM pexume

3Ha4yeHue
Apnpec Umsa bur 7 But 6 But 5 but 4 But 3 Burt 2 Bbut 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP™ ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
F9Eh PIR1 PSPIF” ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE"” ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FADh TXREG PerncTp nepegatyvka USART 0000 0000
FACh TXSTA CSRC | TX9 | TXEN | SYNC | - | BRGH | TRMT [ TX9D 0000 -010
FAFh SPBRG PerucTp ckopoctn oomeHa USART 0000 0000

O603HayYeHus: X = HEM3BECTHO; U = HE U3MEHSAETCS; I = pe3epB; - = He peann3oBaH, Yntaetcs kak ‘0’.
3aTeHeHHble A4elikn Ha paboTy He BNUSIOT.

lMpumeyaHue 1. 3Tn OuTbl B MUKpOKOHTpomnnepax PIC18F2X2 He peannsoBaHbl, OHWM [OOMMKHLI NOAOEPXMBATLCS

cbpolieHHbIMK B ‘0.
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16.2.2 ACWMHXPOHHbIN npuemMHuK USART

CTpykTypHas cxema acuHxpoHHoro npuemHuka USART nokasaHa Ha pucyHke 16-4. [daHHble nogaroTcs Ha BXop4
RC7/RX/DT B 61nok BOCCTaHOBIEHWUSI LaHHbIX, NPeACTaBnsoWMIA COBON CKOPOCTHOW COBWIOBLIN peructp, paboTtarowwmi Ha
yactoTe B 16 pa3 npeBbIWwatoLLEen CKOPOCTb Nnepeaayn unmn Fosc. STOT pexxum 0bbIMHO NpumeHsieTcs Ang paboTel No uHTepdercy
RS-232.

PekomeHaoBaHHbIe OEWCTBUA MPU NpUeMe AaHHbIX B aCUHXPOHHOM PEXUME:

1. YcraHoBuTb Tpebyemyto ckopocTb nepegayun ¢ nomopbio pernctpa SPBRG n 6uta BRGH (cm. pasgen 16.1)
BbiGpaTtb acMHXPOHHbIN pexum copocom 6uta SYNC B ‘0’ 1 yctaHoBkor 6uta SPEN B ‘1’
Ecnn Heobxogumo, paspeLwnTb npepbiBaHns yctaHoskon 6uta RCIE B ‘1’
Ecnu npyvem 9-pa3psaHbin, yctaHoButb 6uT RX9 B ‘1’
PaspewmnTb npuem yctaHoBkor 6uta CREN B ‘1’
OxupaTb yctaHoBky 6uTta RCIF, nnu npepbiBaHme, ecnu oHo paspelueHo outom RCIE
Cuutatb 9-11 OMT gaHHbIX (ecnu paspelleH 9-paspsgHbii npuem) u3 pernctpa RCSTA u npoBepuTb BO3HUKHOBEHUE
OLINBKM
8. CuutaTtb 8 6UT gaHHbIX U3 pernctpa RCREG
9. [Mpw BO3HUKHOBEHUM OLLIMOKM NepenonHeHns copocuTs 6ut CREN B ‘0’
10. Ecnu ncnoneb3aytotcs npepbiBaHus, To 6utel GIE 1 PEIE B pernctpe INTCON<7:6> fomkHbl ObITb yCTaHOBMNEHDbI B ‘17

Noakrowh

16.2.3 HacTpowka 9-pa3psgHOro aCUHXPOHHOro Npuema ¢ geTeKTupoBaHueM agpeca

OTOT pexunm o6bIYHO NpUMeHsieTca Ana paboTbl No nHTepdency RS-485.
PekomeHgoBaHHas nocnegoBaTenbHOCTb AENCTBUSA NPU UCNONb30BaHNM AeTekTopa agpeca:
1. YcraHoBuTb Tpebyemyto ckopocTb nepegayun ¢ nomobio pernctpa SPBRG n 6uta BRGH (cm. pasgen 16.1)
BeibpaTb acnHXpoHHbIN pexum copocom Buta SYNC B ‘0’ 1 yctaHoBkorn 6uta SPEN B ‘1’
Ecnn Heobxogumo, paspewnTb npepbiBaHns yctaHoskon 6uta RCIE B ‘1’
YcraHosuTb 6ut RX9 B ‘1’ ang BkntoveHus 9-pa3psagHoro nprema
YcraHoBuTb 6T ADDEN B ‘1’ Ansi paspelleHns AeTeKTUpoBaHus agpeca
PaspelwumnTb npuem yctaHoBkor 6uta CREN B ‘1’
Oxwupatb yctaHoky 6uta RCIF unu npepbiBaHme, ecnv oHo pa3spelueHo 6utamu RCIE, GIE
Cuutatb 9-11 6UT AaHHbIX 13 pernctpa RCSTA 1 npoBepnTb BO3HUKHOBEHME OLLUMOKN
CuutaTtb 8 6uT faHHbIX 13 pernctpa RCREG ans npoBepku agpecauum ycTpoicTea
Mpu BO3HUKHOBEHUM OLLUMOKM NepenonHeHns copocuTs 6ut CREN B ‘0’
Ecnun npuHATBIN agpec cooTBeTCTBYET agpecy yctpoinctea, cobpocute 6utel ADDEN n RCIF B ‘0’ ans Havana
npuema faHHbIX

QPN WLN

- O

PucyHok 16-4. CTpyKkTypHasi CXeMa aCMHXPOHHOro npuemHuka USART

CREN FERR

x64 CLK T
: : 64
. SPBRG ——1 wm LSt
I I 6 0 |START| -
FeHepaTop CKOpOCTH OBMeHa !

RC7/RX/DT
X Bydep BbiBoga MaxopuTtapHbliii
1 ynpasreHvie feTekTop

RX9D RCREG peructp

FIFO
SPEN
8
Mpepeisakye RCIF LLinHa paHHbIX
RCIE
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PucyHok 16-5. BpemeHHasa gnarpamma npvema gaHHbIX

6uT £ 61T 0 uT7/8/STOP\ 6 6ut 0 6uT7/8/STOP\ 61T ut7/§ STOP
(S ) S ETHETER o (50 Yo SToP\ o 53] S
3 |
e S, o
B OychepHbii :T cnoso 1 Cnoso 2 I '
YreHve C X RCREG Cc RCREG ¢ : o
Bych. peructpa D) T D) J) X
RCREG Z ﬁ ’)
X C C '
RCIF C -
(dnar npepbiB.) J) I ) ) \
CC CQ C
OERR ) ) )
CREN C C C
)) J) D) 1/

MpumeyaHue. Ha BpemeHHON anarpamme nokasaH nocrnegoBaTenbHbii NnpueM Tpex 6anTt. Permctp RCREG (npuemHbIn
6ydhep) uMTaeTcs nocne npvema Tpex 6anT, noatomy yctaHasnmeaetcst out OERR B '1'.

Tabnuya 16-6. Pernctpbl 1 6uThl, cBsi3aHHble ¢ paboTon npuemHuka USART B aCMHXPOHHOM pexume

3HaueHue
Appec Umsa but 7 But 6 but 5 but 4 but 3 bur 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
F9Fh IRP1 PSPIP™ ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
F9Eh PIR1 PSPIF” ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMRAIF 0000 0000
F98h PIE1 PSPIE™” ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FAEh RCREG Peructp npuemnuka USART 0000 0000
FACh TXSTA CSRC | TX9 | TXEN [ SYNC | - | BRGH [ TRMT | TX9D 0000 -010
FAFh SPBRG Peructp ckopoctn o6meHa USART 0000 0000

O603HaYeHns: X = HEM3BECTHO; U = HE U3MEHSIETCS; I = pe3epB; - = He peann3oBaH, Yntaetcs kak ‘0’.

3aTeHeHHble AYelikn Ha paboTy He BNUSIOT.

lMpumeyaHue 1. 3Tn OGuTbl B MUKpoKOHTpornnepax PIC18F2X2 He peanusoBaHbl, OHWM AOMMKHbI NoAOepXMBaThbCs
cbpolueHHbIMK B ‘0.
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16.3 CuHXxpOHHbIU eedyuwuli pexxum USART

B BeaylweM CHHXPOHHOM pexuMe AaHHble MnepefarTcs NOMyAyniekcom, T.e. MpueM K nepejada He MPOUCXOAUT
ogHoBpeMeHHo. Mpu nepepave 3anpelieH npueM U HaobopoT. CUHXPOHHBLIN PeXuM BKMoYaeTcs ycTaHoBko 6uta SYNC
(TXSTA<4>) B ‘1. Takke Heobxogumo BknouMTe Mmogynb USART, yctaHoBkon 6uta SPEN (RCSTA<7>) B ‘1’, ons HacTpoWku
noptoB BeBoaa/BbiBoga RC6/TX/CK u RC7/RX/DT B kadectBe TakToBoro curHana CK v nuHum ganHbix DT cooTBeTCTBEHHO. B
pexume Begylwero moayns USART dopmupyeT TakToBbIi curHan CK. Beibop pexvma BeayLliero npousBoguTcs YyCTaHOBKON
6uta CSRC (TXSTA<7>)B ‘1.

16.3.1 [epepaya cMHXPOHHOro BeAyLUEro

CtpykTypHas cxema nepepatunka USART nokasaHa Ha pucyHke 16-1. [NaBHbIM B nepefartyvke ABNSETCH COBUIOBbLIN
pernctp TSR. Casurosbivi pernctp nony4aeTt AaHHble n3 bydepa nepepgatunka TXREG. B peructp TSR He 3arpyxatoTcs HOBble
OaHHble, Noka He OyaeT nepefaH nocnegHui ouT npegbigyllero 6anta. MNocne nepegayn nocnegHero 6uta npeablgylero 6anTa
TSR 3arpyxaetcss HoBbIM 3HadyeHnem u3 TXREG (ecrnv OHO MpuUCYTCTBYET), M ycTaHaBnuBaeTcsa c¢nar npepbiBaHua TXIF
(PIR1<4>). O10 npepbiBaHne MoxeT ObiTb paspelleHo/3anpelieHo 6utom TXIE (PIE1<4>). ®nar TXIF yctaHaBnvMBaeTcsi BHE
3aBMCUMOCTM OT cocTosiHUA BuTta TXIE 1 MmoxeT ObiTb COPOLLIEH TOMLKO 3arpy3koi HOBbIX AaHHbIX B perncTp TXREG. Takke, kak
TXIF otobpaxaeT coctosHue TXREG, 6ut TRMT (TXSTA<1>) nokasbiBaeT coctosiHue peructpa TSR. 3T1oT 6UT He Bbi3biBaeT
reHepauuio npepbiBaHus, AOCTYNEH TOMbKO Ha YTeHWe n yctaHaenueaetcsa B ‘1, korga pernctp TSR nyct. Peructp TSR He
oTobparkaeTcsl Ha NaMsiTb U He JOCTYNEH MNonb3oBaTenko.

PekomeHaoBaHHas nocrnefoBaTenbHOCTL AEUCTBUI ANs Nepefayn AaHHbIX B CUHXPOHHOM BeAYLLEM PeXUME:
1. YcTaHoBuUTb Tpebyemyto CKOpOCTb Nepedayn ¢ nomouwpbto pernctpa SPBRG n 6uta BRGH (cm. pasgen 16.1)

2. BbIbpaTb CUHXPOHHbIV Beaywmi pexunm yctaHoBkor 6utoB SYNC, SPEN n CSRC B ‘1’
3. Ecnun Heobxoammo, pa3pelumTb npepbiBaHnst yctaHoBkon 6uta TXIE B ‘17
4. Ecnu nepepava 9-pa3psigHasi, yctaHoBuTb 6ut TX9 B ‘17
5. Pa3spelwmTb nepenadvy ycraHoskon 6uta TXEN B ‘1’
6. Ecnu nepepava 9-paspsgHas, 3anucatb 9-i 6uT AaHHbIx B TX9D
7. 3anucatb gaHHble B pernctp TXREG
8. Ecnu ucnonesytotcs npepbieaHus, 1o 6utel GIE n PEIE B peructpe INTCON<7:6> gorxHbl 6bITb ycTaHOBMEHbI B ‘1’
Tabnuya 16-7. Pernctpbl 1 6UTbI, cBsI3aHHble ¢ paboTon nepegatynka USART B CUHXPOHHOM BeAyLLEM PeXMMe
3HaveHune
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne
POR, BOR
FF2h INTCON | GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP™ ADIP RCIP TXIP SSPIP CCP1IP_| TMR2IP | TMR1IP_| 0000 0000
F9Eh PIR1 PSPIF?” ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE™ ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMRIIE 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FADh TXREG Peructp nepegatyvka USART 0000 0000
FACh TXSTA CSRC | T™X9 | TXEN [ SYNC | s [ BRGH [ TRMT | TX9D 0000 -010
FAFh SPBRG Pernctp ckopoctn obmeHa USART 0000 0000

O603HaveHns: X = HEM3BECTHO; U = He M3MEHSIeTCS; I = pe3eps; - = He peanv3oBaH, YuTaeTcs kak ‘0.

3aTeHeHHble siveliku Ha paboTy He BNUSIOT.

lpumeyaHue 1. 3™ GuTbl B MUKpokoHTponnepax PIC18F2X2 He peanu3oBaHbl, OHW [OMKHbI MNOAAEPXKMBATLCS
cbpoLueHHbIMK B ‘0.
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PucyHok 16-6. BpemeHHas gnarpaMmma CMHXPOHHOW nepefaym AByx 8-pa3psigHeix cros (SPBRG = 0)

at |02|Q3|O4EQ1 |02P3 |Q4 501 |02P3 |Q4 :01 |Q2|03|Q4!Q1 ’Q2|Q3|O4| |Q3|o4 e ’02|Q3|Q4!Q1 |02’Q3|Q4!Q1 |02 |Q3|Q4;Q1 |02|Qs|04|o1 |Q2|03|Q4EQ1 |Q2|Q3 |o4
1 1 1 1 '
RC7/RX/DT : e : 6T 0 : 6uT 1 : 6uT 2 ><j5:>< : 6uT 7 : 6ut 0 X : ot 1 X, S . wT 7
-«——1 Cnoso 1L n - Cnoso 2 s -

RC6/TX/CK : e W v Y s IR e GUY vey HY vas FRY v Y s IN p § N pry I

3anuck B M

Z M Z ¢ Z Z l i Z
TXREG — ; . ; 55 . . ; ; {§ .
Banwck cnosa 1 ! Banuce cnosa 2 | ' ' ' ' '
TXIF : : : ! ! : : : : C :
(®nar npep.) . : : i . . . - 27 .
TRMT ! ! ! ! Ige I I ! - (¢ I
] ] ] \ ) \ \ | ] J) \
v | | | : ; | . L
TXEN ; ; (¢ §§

PucyHok 16-7. BpemeHHas gnarpaMmma CMHXpOHHOW nepegaym (nocne ycraHosku 6uta TXEN B ‘1')

RC7/RX/DT X 6uro X eur1 Xﬁngg X oure X  6ur7

RC6/TX/CK /_\ /_\§ %/—\

e ] (¢

: (C E

TXIF j (§
TRMT 4‘ g)(
(C
TXEN ))
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16.3.2 [puem cMHXpPOHHOro BeAyLlero

B cuHxpoHHOM pexume npuem paspeluaetcs yctaHoskor 6utoB CREN (RCSTA<4>) unn SREN (RCSTA<5>) B “1°. JlnHua
AanHbix RC7/RX/DT onpawmBaeTtcs No 3agHeMy (OpoHTY TakToBoro curHana. Ecnm 6ut SREN yctaHoBneH B “1°, TO npuHMMaeTcs
oavHo4vHoe crioBo. Ecnn 6ut CREN yctaHoBneH B ‘“1°, To B He 3aBUCUMOCTM OT cocTosiHus 6uta SREN GygeT npousBoanTtbea
NOTOYHbIN Npuem faHHblX, noka CREN He 6yaet paBeH Hynw. Ecnn oba 6uta (CREN, SREN) ycTtaHoBneHsl B ‘1’, To npuoputeT
otpaetcsa 6uty CREN.

PekomeHnaoBaHHbIE AENCTBUS npu npyueme aHHbIX B CAHXPOHHOM BeAyLlleM pexnme:

1.

YcTaHoBUTL Tpebyemyto CKOpOCTb nepedayn ¢ nomowsto pernctpa SPBRG n 6uta BRGH (cm. pasgen 16.1)

2. BbibpaTb CMHXPOHHbLIV BeayLwuii pexxum yctaHoskon 6utos SYNC, SPEN n CSRC B ‘1’

3. Copocutb 6utel SREN n CREN B ‘0’

4. Ecnu HeoGxoavmo, paspelumTb NpepbiBaHus ycTtaHoBkon 6uta RCIE B ‘1’

5. Ecnv npuem 9-paspsgHbiil, ycTaHoBUTL 6uT RX9 B ‘1’

6. Ecnu HeoGxoOMMO BbINOMHUTL OOMHOYHLIA MpueM, ycTtaHoBute O6uT SREN B ‘1. [Ana notovHoro npuema

yctaHoBuTe 6ut CREN B ‘1’
7. OxupaTtb yctaHoBky 6uTta RCIF, nnu npepeiBaHune, ecnv oHo paspelueHo 6utom RCIE
8. Cuutatb 9-1 6MT gaHHbIX (ecnu paspelueH 9-paspsigHbI npuemM) n3 pernctpa RCSTA v npoBepuTb BO3HUKHOBEHMWE
owmnobku

9. Cuutatb 8 6uT gaHHbIX 13 pernctpa RCREG

10. MNpw BO3HMKHOBEHWM OLIMOKM NepenonHeHust copocutb ouT CREN B ‘0’

11. Ecnu ncnonbaytotcs npepbiBaHus, To 6utel GIE n PEIE B pernctpe INTCON<7:6> gomkHbl 6biTb yCTaHOBMEHbI B ‘1’

Tabnuya 16-8. PerncTpbl 1 6UThl, CBsi3aHHbIE ¢ paboTon npuemHnka USART B CUHXPOHHOM BegyLleM pexnve
3HaveHue
Apnpec Umsa butr 7 But 6 But 5 but 4 But 3 But 2 But 1 But 0 nocne
POR, BOR

FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
F9Fh IRP1 PSPIP” ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMRI1IP 0000 0000
F9Eh PIR1 PSPIF™ ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE” ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMRI1IE 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FAEh RCREG Peructp npuemHuka USART 0000 0000
FACh [ TXSTA CSRC | TX9 [ TXEN | SYNC | - [ BRGH [ TRMT [ TX9D 0000 —010
FAFh SPBRG Peructp ckopoctn o6meHa USART 0000 0000

O603HavYeHUst: X = HEM3BECTHO; U = HEe M3MEHSIeTCS; I = pe3epB; - = He pearnv3oBaH, YMTaeTtcs kak ‘0.
3aTeHeHHble A4eliku Ha paboTy He BNMSIOT.
lpumeyarnue 1. 3™ Gutbl B MUKpokoHTponnepax PIC18F2X2 He peanu3oBaHbl, OHW [OMKHbI NOAAEPXKMBATLCS

cbpolueHHbIMK B ‘0.

PucyHok 16-8. BpemeHHas avarpaMmma CMHXPOHHOro npuema B pexuvme Begyulero (SREN = 1, SPBRG = 0)

RC7/RX/DT L X a0 Tont X ant 23T out 33 Tout 4 tonT 5 1ot L 6ur7 | :

RCE/TX/CK ; [ [ [ [ S [ ] [ ] [ ] ! '

RCIF 1 1 1 1 1 " ] ] ] ’—v—‘_;
(MpepeiBanve) i i i i i : Z 5 5 X 5
Yrenme I I I I I I . . . . .

Q2|QB|Q4iQ1|QZ|Q3|Q4iQ1|Q2|Q3|Q4iQ1|Q2|Q3|Q4iQ1|Q2|Q3|Q4i01|02|Q3|Q4iQ1|Q2|Q3|Q4 iQ1|Qz|Q3|Q4iQ1|Q2|Q3|Q4 iQ1|Q2|Q3|Q4 iQ1|Q2|Q3|Q4i

3anuch B X

61T SREN f I I I I I ; Z Z Z .

SREN  — | I I I I I Z Z ]

CREN O : : : : : : : : : Q.

RXREG

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 169




DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

16.4 CuHXpOHHbIU eedombil pexum USART
Pexnm BeOOMOro otnu4yaetca OT Bedyulero Tem, 4YTO MUKPOKOHTpOnep Wucnosb3yeTt TakTOBbIA CUrHan c BXo4da

RC6/TX/CK, a He cdhopmupyeT ero camocToaTensHo. 3TO MO3BONSET YCTPOMCTBY NPUHUMATL U nepepasaTb AaHHble B SLEEP
pexume. BbibpaTb pexum BegoMoro MoxHo copocom 6uta CSRC (TXSTA<7>) B ‘0.

16.4.1 [epepavya CUHXPOHHOrO BEAOMOro
PaboTta nepegatunka B 060MX CUHXPOHHbBIX peXumax oAMHaKoBa, 3a UCKYeHneM paboTbl Begomoro B SLEEP pexume

MUKPOKOHTpOrnepa.

Ecnu B TXREG 6b1nn 3an1caHbl ABa cnoBa noapsg 1 ucrnonHeHa komaHaa SLEEP, BeinonHsioTcsa cnegyrowme AencTBuUS:
a) MepBoe cnoBo cpasy 3anuckiBaeTcs B TSR 1 nepegaeTcs No Mepe NpuxoAa TakToBOro CUrHarna
b) BTopoe cnoBo octaetca B TXREG
c) ®nar TXIF He ycTaHaBnuBaeTcd B ‘1’
d) Mocne nepeaayn nepsBoro crioea, BTopoe cnoo nepepaetca n3 TXREG B TSR, n yctaHaBnuBaetcsa cnar

TXIF B 1’

e) Ecnu yctanoBneH 6ut TXIE B ‘1’, MUMKpOKOHTpOMnep BbIxoauT n3 pexmnma SLEEP, nponcxoauT nepexon no

BEKTOPY NpepbIBaHusl, eCnn NpepbiBaHns paspeLleHbl

PekomeHgoBaHHas nocnegoBaTensHOCTb AENCTBUN ANs Nepefayn AaHHbIX B CUHXPOHHOM BEAOMOM pexuMe:
1. BbibpaTb CMHXPOHHBIN BeAOMbI pexum ycTtaHoBkon 6utoB SYNC, SPEN B ‘1’ n cbpocom CSRC B ‘0’
C6pocutb 6utel SREN n CREN B ‘0’
Ecnun Heobxoanmo, paspelwmnTb NpepbiBaHns yctaHoBkow buta TXIE B 17
Ecnu nepepava 9-paspsgHas, yctaHoButb 6ut TX9 B ‘1’
Paspewwntb nepenadvy ycraHoskon 6uta TXEN B ‘1’
Ecnu nepepava 9-paspsigHas, 3anucatb 9-i1 6uT gaHHbIX B TX9D
[ns Hayana nepefaym 3anncatb faHHble B pernctp TXREG
Ecnun ncnonbaytlotcs npepbiBanns, To 6utbl GIE n PEIE B peructpe INTCON<7:6> gomkHbl 6biTb ycTaHoBMEHbI B '1'

N AN

Tabnuya 16-9. Pernctpbl 1 6uThl, cBsA3aHHble ¢ paboTon nepegatynka USART B CMHXPOHHOM BEAOMOM peXunMe

3Ha4yeHue
Appec Umsa but7 But 6 but 5 but 4 but 3 bur 2 But 1 Bbut 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
F9Fh IRP1 PSPIP™ ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
F9Eh PIR1 PSPIF™ ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMRAIF 0000 0000
F98h PIE1 PSPIE™ ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FADh TXREG Pernctp nepepgatyvka USART 0000 0000
FACh TXSTA CSRC [ T™9 | TXEN [ SYNC | - | BRGH | TRMT | TX9D 0000 -010

O603HayeHus: X = HEM3BECTHO; U = HEe U3MEHSAETCS; I = pe3epB.; - = He peann3oBaH, Yntaetcs kak ‘0’.
3aTeHeHHble A4elikn Ha paboTy He BNMSIOT.
lMpumeyaHue 1. 3Tn OuTbl B MUKpOKOHTponnepax PIC18F2X2 He peannsoBaHbl, OHWM [AOMMKHLI NoAOEpPXMBATLCS

cbpolieHHbIMK B ‘0.
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16.4.2 [Mpuem CUHXPOHHOIro Be4OMOro

PaboTta npuemMHnka B 0BOMX CUMHXPOHHBIX pexuMmax oAumHakoBa, kKpome paboTbl B pexume SLEEP. B CUMHXpOHHOM
BEJOMOM peXunmMe He yunTbiBaeTca coctosiHne 6uta SREN.

Ecnu nepegn BbinonHeHnem komaHabl SLEEP 6bin paspeweH npuem (6ut CREN = 1), To mogynb USART MOXeT NpUHATb
cnoBo B SLEEP pexvme MukpokoHTponnepa. o okoH4aHuo npueMa faHHble nepegatotcs 3 peructpa RSR B RCREG. Ecnn
6ut RCIE = 1, MmkpokoHTponnep BbiiaeT us pexuma SLEEP. Ecnv npepbiBaHus paspeLleHbl, Mpou3oaeT nepexos no agpecy
BEKTOpa NpepbIiBaHUA.

PekomeHOoBaHHbIE OENCTBUSA NPY NpUemMe AaHHbIX B CUHXPOHHOM BEAOMOM peXuMe:
1. BbibpaTb CMHXPOHHBIN BeAOMbIA pexum yctaHoBkon 6utoB SYNC, SPEN B ‘1’ n copocom CSRC B ‘0’

2. Ecnn Heobxogumo, paspelumnTb npepbiBaHns yctaHoskon 6uta RCIE B 1’

3. Ecnv npvem 9-paspsgHbii, ycTaHoBUTL 6uT RX9 B ‘1’

4. YcraHoBuTe 6ut CREN B ‘1’ ansa paspeluennsi npyuema

5. OxupaTtb yctaHoBky 6uta RCIF, nnu npepeiBaHune, ecnv oHo paspelueHo 6utom RCIE

6. CuutaTtb 9-1 6UT gaHHbIX (ecnu paspelleH 9-pa3psaHbin npuem) ns pernctpa RCSTA 1 npoBepuTb BO3HUKHOBEHMWE

OLIMBKM

7. Cuutatb 8 6UT gaHHbIX 13 pernctpa RCREG

8. lpwv Bo3HMKHOBEHUM OLWINMGKM NepenonHeHns copocutb 6ut CREN B ‘0’

9. Ecnu ucnoneaytotcs npepbieaHus, 1o 6utel GIE n PEIE B pernctpe INTCON<7:6> gorxkHbl 6bITb ycTaHOBMNEHbI B '1'

Tabnuya 16-10. Pernctpbl 1 61Thl, cBA3aHHble ¢ paboTol npvemHrka USART B CUHXPOHHOM BEOOMOM PEXMME
3HayeHune
Apnpec Uma bur 7 But 6 Bbut 5 but 4 Bbut 3 Bur 2 But 1 But 0 nocne
POR, BOR

FF2h INTCON | GIE/GIEH | PEIE/GIEL| TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
F9Fh IRP1 PSPIP® ADIP RCIP TXIP SSPIP CCP1IP_| TMR2IP | TMR1IP_| 0000 0000
F9Eh PIR1 PSPIF?” ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
Fo8h PIE1 PSPIE™ ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMRI1IE | 0000 0000
FABh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x
FAEh RCREG Peructp npvemnuka USART 0000 0000
FACh TXSTA CSRC [ T™9 | TXEN [ SYNC | s | BRGH [ TRMT | TX9D 0000 -010

O603HaYeHns: X = HEM3BECTHO; U = HE U3MEHSIETCS; I = pe3epB; - = He peann3oBaH, Yntaetcs kak ‘0’.

3aTeHeHHble AYelikn Ha paboTy He BNUSIOT.

lMpumeyaHue 1. 3Tn O6uTbl B MUKpoKOHTpornnepax PIC18F2X2 He peanusoBaHbl, OHWM [OOMMKHbI NoAgepXunBaThbCs
cbpolueHHbIMK B ‘0.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 171




DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

17. Mopaynb AL

Mogynb aHanoro-umMgpoBoro npeodpasoBanus (ALIM) wumeeTr nsatb kaHanoB y PIC18F2x2 n BoceMb KkaHamoB y
PIC18F4x2. Mogynb AL wumeet ynpaensiowme pernctpbl ADCONO u ADCON1, coBmecTumble ¢ mogynsamu  ALM
MWKPOKOHTPOINEPOB CPEQHEr0 CEMENCTBA.

BxoaHow aHanoroBbIli cMrHan Yepe3 KOMMYTaToOp KaHarnoB 3apskaeT BHyTpeHHuI koHaeHcaTtop AL Cholp. Mogyne ALIM
npeobpasyeT HanpsikeHue, yaepXkumBaemoe Ha kKoHaeHcaTope Cuolp B cooTBeTCTByHOWMA 10-pa3psigHbil undpoBor Koa
MEeTOAO0M NocneaoBaTeNbHOro NPUGNMKEHUS.

[na ynpaeneHns AL B MukpokoHTponnepe ucnonbsyetcs 4 perncrpa:

e Pernctp pesynbtata ADRESH (cTapLuuii 6awT)
e  Peructp pesynbtata ADRESL (Mnagwwin 6anT)
e Peructp ynpasneHuns ADCONO
e Pernctp ynpaeneHus ADCON1

Peructp  ADCONO wucnonb3yeTcs Ans Hactpoviku pabotbl mogynsa ALMN, a ¢ nomowpto peructpa ADCONA1
yCTaHaBNMBaeTCs, Kakne BXOAbl MUKPOKOHTponnepa 6yayT ncnonb3oBatbes mogynem ALIM n B kakom pexvme (aHanorosbin
BXOZ UNu LmcpoBo NopT BBOAA/BLIBOAA).

Pezucmp 17-1. ADCONO: Ynpasnstowmi peructp mogynst AL

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
| ADCS1 | ADCSO | CHS2 | CHS1 | CHSO | GO/-DONE | - | ADON |
but 7 Bbut 0

6ut 7-6  ADCS1:ADCSO0: Bri6op ncroyHuka taktosoro curHana (6utsl ADCONO BbigeneHbl NonyXUpHbIM LLPpUAQTOM)

ADCON1 ADCONO TaktoBbI curHan AL
<ADCS2> <ADCS1:ADCS0>

0 00 Fosc/2

0 01 Fosc/8

0 10 Fosc/32

0 11 Frc (BHyTpeHHu RC reHepatop mogynst ALIIM)

1 00 Foscl4

1 01 Fosc/16

1 10 Fosc/64

1 11 Frc (BHyTpeHHun RC reHepatop mogynst ALIIM)

6ut 5-3 CHS2:CHSO0: Buibop aHanorosoro kaHana
000 = kanan 0, (ANO)
001 = kaHan 1, (AN1)
010 = kaHan 2, (AN2)
011 = kaHan 3, (AN3)
100 = kaHan 4, (AN4)
101 = kanan 5, (AN5)
110 = kanan 6, (AN6)
111 = kanan 7, (AN7)

lMpumeyaHue. B mukpokoHTponnepax PIC18F2x2 Bce 8 kaHanoB AL He peanusoBaHbl. Homepa He
peanu3oBaHHbIX kaHanoB AL 3apesepBupoBaHbl. He pekomeHayeTcs BblIOMpaTb HOMEp HE pearnv3oBaHHOro
kaHana AUT.

out 2 GO/-DONE: But ctatyca mogyns ALIMM
Ecnun ADON=1
1 = mogynb AL BbINONHSAET NpeobpasoBaHne (yCcTaHOBKA GuTa BbI3biBAET Hayarno npeobpasoBaHust)
0 = cocTosiHWe OxunaaHus (annapaTHO copackiBaeTCs N0 3aBepLUEHWIO Npeobpa3oBaHns)

ouT 1 He ncnonb3ayetca: untaetca kak ‘0’
out 0 ADON: BuTt BKkntoyeHusa mogyns ALIM

1 = mogynb AL BkntoveH
0 = moaynb AL BbIkMOYeH 1 He noTpebnseT Toka

O603HayeHns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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Peaucmp 17-2. ADCON1: Ynpasnsitowimn pernctp moaynst ALM

R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
| ADFM | ADCS2 | = | - | PCFG3 | PCFG2 | PCFG1 | PCFGO |
But 7 But 0
out7 ADFM: ®opmaT coxpaHeHus 10-pa3psigHoro pesynbrarta

1 = npaBoe BblpaBHMBaHWe, 6 ctapwmx 6uT ADRESH uutatoTcs kak ‘0’
0 = neBoe BblpaBHUBaHWe, 6 Mnagwunx 6ut ADRESL untatotcs kak ‘0’

6ut 6 ADCS2: Bbibop uctovHuka TaktoBoro curHana (6utel ADCON1 BblgeneHbl MONyXUPHbIM LPUTOM)

ADCON1 ADCONO TakTtoBbIN curHan ALN
<ADCS2> <ADCS1:ADCS0>

0 00 Fosc/2

0 01 Fosc/8

0 10 Fosc/32

0 11 Frc (BHYTpeHHWI RC reHepatop mogyns ALM)

1 00 Foscl4

1 01 Fosc/16

1 10 Fosc/64

1 11 Frc (BHyTpeHHun RC reHepatop mogynst ALIIM)

ouT 5-4 He ucnonb3yroTca: yntatoTcs kak ‘0’

ouT 3-0 PCFG3:PCFGO: YnpaBnsowue 6utbl HacTpoiku kaHanos AL

':g_':)f AN7 | AN6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO | Veer* | Vger- \',(a“é,
. REF
0000 A A A A A A A A Vb Vss 8/0
0001 A A A A VRert+ A A A AN3 Vss 7/1
0010 D D D A A A A A Vop Vss 5/0
0011 D D D A VRert+ A A A AN3 Vss 4/1
0100 D D D D A D A A Vbbp Vss 3/0
0101 D D D D VRert+ D A A AN3 Vss 2/1
011x D D D D D D D D - - 0/0
1000 A A A A Vreet | VRer- A A AN3 AN2 6/2
1001 D D A A A A A A Vob Vss 6/0
1010 D D A A VRert A A A AN3 Vss 5/1
1011 D D A A Vrert | VRee- A A AN3 AN2 4/2
1100 D D D A Vreet | VRee- A A AN3 AN2 3/2
1101 D D D D Vrert | VRer- A A AN3 AN2 2/2
1110 D D D D D D D A Vob Vss 1/0
1111 D D D D Vrert | VRer- D A AN3 AN2 1/2
A = aHanoroBbI BX0, D = undpposoi kaHan BBoaa/BbiBOAA
O06o3HayeHust
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6yt cbpolueH X = HeM3BEeCTHOE COCT.
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VCTOYHUK BEpXHEro M HWKHEro OMOPHOro HamnpsKeHWs MoxeT OblTb nNporpammHO BblOpaH € BbiBOAOB Vpp, Vss,
RA3/AN3/Vrer+ 1 RA2/AN2/VRer..

Honyckaetcs pabota mogynst ALIMN B SLEEP pexvme MUKpOKOHTponnepa, Npyv 3TOM B Ka4yecTBe WCTOYHMKA TaKTOBbIX
umnynbcoB ana ALIMN gomkeH 6biTb BoibpaH RC reHepaTop ALIM.

Mpn cbpoce MUKPOKOHTpONEepa 3HaAYeHUs BCEX €ro PerncTpoB yCTaHaBnuUBAalTCA MO ymonyaHuto. COpoc BbiknoyaeT
moaynb AL, a Takke ocTtaHaenuBaeT npolecc npeobpasoBaHusi, eCrv oH Bbin Havar.

Kaxpgbli kaHan nopTa, cBsidaHHbIN ¢ mogynem ALIM, moxeT ObiTb HAacTpoeH kak aHanoroBbi Bxod (RA3 n RA2 kak Bxofpbl
OMOPHOro HaMpPsHKeHWs) nnn UM poBoro Bxoga/BbIXoAa.

B pernctpe ADRESH:ADRESL coxpaHsieTcst 10-pa3psagHbliii pesynbTaT aHanoro-umdposoro npeobpasoBanus. Korpa
npeobpa3oBaHve 3aBeplueHO, pe3ynbTaT npeobpa3oBaHusa 3anucbiBaeTcss B permctp ADRESH:ADRESL, nocne u4ero
cbpacbiBaetcsa pnar GO/-DONE (ADCONO0<2>) n yctaHaBnuaeTcs donar npepbiBaHus ADIF. CTpykTypHas cxema mogyns ALIM
nokasaHa Ha pucyHke 17-1.

PucyHok 17-1. CTpykTypHas cxema moaynst AL

CHS2:CHSO0

EELIS T vy PV
VAIN ! :
(BxogHoe HanpsikeHue) | 011 . KI ANG
: 010 .
10 - paspsigHoe . ANZ
ALMN . : * g

rT T T VREF+ o
| -0
| OnopHoe ' '
HanpsbkeHve : o
| VREF- o !
L — — I !
. o

* OTW KaHarbl He peanuaoBaHbl B MUKPOKOHTponnepax PIC18F2x2.
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Peructpsl ADRESH, ADRESL nocne cbpoca POR 6yayT cogepxaTb HEM3BECTHOE 3HAYeHWe, a Nocne ocTanbHbIX BUAOB
cbpoca He N3MEHSAT CBOErO 3HAYEHMUS.

Mocne BkmtoyeHns n koHdurypauum ALIN BeiGupaetcs pabounii aHamoroBbld kaHan. CooTBeTcTBylowme 6utel TRIS
aHanoroBbIX KaHanoB [OIMKHbI HacTpavBaTb NOPT BBOAA/BbiBOAA Ha BxoA. [lepen Havanom npeobpasoBaHusi HEOOXOAMMO
BblAep>XaTb BPEMEHHYI0 Nay3y, pacyeT KOTOpow npuBeneH B pasgene 17.1.

PekoMeHnaoBaHHasi nocneoBaTeNnbHOCTb AeCTBUMA Anst paboTtbl ¢ ALIMM:

1. HacTtpoutb mogynb ALM:

e Hactpoutb BbIBOAbI Kak aHanorosble BxoAbl, BxoAbl VrRer MMM UMGPOBbLIE KaHanbl BBOAA/BbiBOAA
(ADCON1)

e Bbibpatb BxogHon kaHan AL (ADCONO)
e  BbibpaTb nCTOYHMK TakToBbIX MMnynbcoB ans AL (ADCONO)
e  Bknountb mogyne ALIM (ADCONO)

2. HactpouTb npepbiBaHune ot moaynst AL (ecnu Heobxoammo):
e C6pocuts 6ut ADIF B '0’
e YcraHoBuTb 6UT ADIE B '1'
e YcrtaHoButb 6uT PEIE B '1;
e YcraHoBuTb 6UT GIE B '1'

3. BbloepxaTb naysy, HeobxoaMmyto Ans 3apsaku koHgeHcatopa Crolp
4. HauaTtb aHanoro-umdpoBoe npeobpasoBaHue:

e YcraHosuTb 6uT GO/-DONE B '1' (ADCONO)
5. OxunaaTtb OKOHYaHWS Npeobpa3oBaHns:

e  Oxupatb noka 6ut GO/-DONE He 6ynet cbpoweH B '0' MU
e  OxupaTtb NpepbiBaHME MO OKOHYaHMIO Npeobpa3oBaHus

6. CuutaTtb pesynbtaT npeocbpasoBanus n3 permctpos ADRESH:ADRESL, copocutb 6ut ADIF B '0', ecnin
3TO Heobxoamnmo.
7. Onsa cnepytowero npeobpasoBaHnst HEOGXOAMMO BbINOMHUTL LIArk HauMHast ¢ nyHkTa 1 unu 2. Bpemsi

npe06paaoBaHm=| ogHoro 6uTa onpegensaetca kak Bpems Tap. MwuHumanbHOe Bpems OXugaHusa nepeg
cnegywouwmm npeo6pasoBaHmeM [OMKHO COCTaBNATb He MeHee 2T ap.

17.1 BpemeHHble mpebosaHusi K NodknroYeHuUro kaHana ALl

Ona obecneyeHns HeobOXoAMMOM TOYHOCTM npeobpasoBaHusi, KoHaeHcaTop Cuolp OOMKEH ycneBaTb MOSTHOCTLIO
3apsKaTbCs 4O YPOBHS BXOAHOrO HanpsxeHus. Cxema aHanorosoro Bxoda AL noka3daHa Ha pucyHke 17-2. ConpoTusnermns Rs
1 Rss HenocpeacTBEHHO BMUSIOT Ha BpeMs 3apsiaku koHgeHcatopa Cholp. BenununHa conpoTuBnenus kmova Belbopkn (Rss)
3aBMCUT OT HanpshkeHns nuTaHua Vpp. MakcumanbHoe pekomeHAyemoe 3HayeHue BHYTPEHHEro ConpoTUBIIEHUA
MCTOYHMKaA aHanoroBoro curHana 2.5kOM. [py MeHbLUMX 3HAYEeHUAX COMPOTUBIIEHWS WCTOYHMKA CUrHana - MeHblue
CyMMapHoe BpeMs npeobpa3oBaHus.

Mpumeyvanue. Korga nHvumanuanpoBaHo npeobpasoBanHue ALIM, koHaeHcaTop Crolp OTKIIOYEH OT aHANoroBoro Bxoaa.

Mocne Toro, kak OyaeT BbIOpaH OAMH W3 HECKOMbKMX aHanoroBbIX BXOAHbIX KaHaroB, HO npexae, Yem Oyget
npon3BoanTbCH nNpeobpasoBaHne, AOMMKHO NPOWTKU onpegeneHHoe Bpems. [na HaxoXaeHus AaHHOro BpeMeHW BOCMOSb3yeTech
ypaBHeHnem 17-1. OTo ypaBHeHWe pfaeT pesynbtaTt c owwubkon B % LSb (1024 waros AUIM). Owubka B 2 LSb, ato
MaKkcuMmarbHas NorpeLlHoCTb, No3Bonswas gyHKUMoHposaTb Mmoaynto AL ¢ Heo6xoanMOoN TOYHOCTBIO.

PucyHok 17-2. Cxema aHanorosoro sxoga ALIM

<
g
o

Knioy

BbIGOPKK
vr=06B .

0—D|—1>—[>|—|

VT =068 LEESSﬁiE CHOLD = 120 nd
hd l Vss
0O603H. CPIN = BXO[Has eMKOCTb

VT = NOpOoroBoe HarnpskeHne gg
| LEAKAGE = TOK yTeuYKkun VDD 4B

BbIBOAA 3B
Ric = COMpOTUBIEHNE COEANHEHUSI 2B
SS = KoY BbIGOpKM
CHOLD = KOHAeHcaTop BbIGOPKU/XpaHEHUS -

5678910 N1

Knitou BbiGopkn  (kOm)
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YpaeHeHue 17-1. BbluncneHne BpeMeHHOW 3a4epXKKM

Taca = Bpems 3agepxku yeunutens + Bpemsa 3apsaa koHaeHcaTopa Crolp + TemnepaTypHbIn KO3ULNEHT
=Tamp + Tc + Tcorr

YpaeHeHue 17-2 MnuHuMarnbHoe BpeMs 3apsifa koHaeHcaTopa Cholp
Vioup = (Vier - (Vrer/512))e(1 - @ T/ fes 2R
Tc =-120n® (1kOm + Rss + Rs) Ln(1/2047)

B npumepe 17-1 nokasaHO BblYMCMEHWE MUHUMAnbHOTO 3HA4YeHUs BpeMeHn Tacq. BblumcneHns ocHoBbiBalTCA Ha
CrnefyroLWmMX UCXOAHbIX AaHHbIX:

CroLp =120n®

Rs = 2.5k0Om

Ownbka npeobpasoBaHna < 1/2 Lsb

Vpp = 5B — Rss =7 kOm
TemnepaTypa = 50°C (mMakcnmarnbHO BO3MOXHas)
VHoLp =0B@t=0

lMpumep 17-1 BblumcneHne MUHUManNbHOro 3HaYeHus BpeMeHn Tacaq

Taca =Tamp + Tc + Tcorr

TemnepaTypHbI k03 dULMEHT HEOBX0ANMO NCNOMb30BaTh TONBKO Npu paboyen TemnepaTtype 6onee 25°C.
Taca = 2mke + Tc + [(Temnepartypa - 25°C)(0.05mkc/°C)]

Tc - Choup (Ric + Rss + Rs) Ln(1/2047)

-120n® (1kOm + 7kOm + 2.5kOm) Ln(0.0004885)
- 120n® (10.5kOm) Ln(0. 0004885)

-1.26mkc (-7.6241)
9.61mKC

Taca = 2mKe + 9.61mKc + [(50°C - 25°C)(0.05mkc/°C)]
= 11.61mKc + 1.25MKC
= 12.86MmKC

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 176



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

17.2 Bbi6op ucmo4yHuUka makmoebix umnysibcoe Onst AUM

Bpems nonyyeHuns ogHoro 6uta pesyneTaTta onpeaensetca napametpom Tap. Ana 10-pa3psgHoro pesynbtarta TpebyeTcs
Kak MuHUMYM 12T ap. MapameTpbl TakToBOro curHana anst AL onpegenstoTcsa nporpaMMHoO, Tap MOXET NpUHUMaTL cneayoLme
3HaYeHus:
2Tosc
4Tosc
8Tosc
16Tosc
32TOSC
64Tosc

e  BHyTpeHHun RC reHepatop mogynsa ALM (2-6mkc).

[na nonyyeHus KOpPeKTHOro pesynbTaTa npeobpa3oBaHWs HEOOXOAMMO BbIOpaTb UCTOYHMK TakToBOro curHana AL,
obecneymBatoLLmin Bpems Tap He MeHee 1.6 MKC.

B Ttabnuue 17-1 ykasaHO MakcuManbHOe 3HayeHVWe TaKTOBOW 4YacTOTbl MMKPOKOHTpOMNepa Ans Kaxaoro pexuma
CUHXPOHU3MpYytoLwero curHana ALIM.

Tabnuya 17-1 MakcumanbHoe 3HayveHune Fosc, yaoBneTeopsitowiee TpeboBaHuto K Tap

Bbi160p Tap MakcumanbHan Fosc
Pexum ADCS2:ADCS0 PIC18Fxx2 PIC18LFxx2
2Tosc 000 1.25 MI'y, 666 kI'y,
4T osc 100 2.50 MI'y, 1.33 MI'y,
8Tosc 001 5.00 MI'y, 2.67 My,
16Tosc 101 10.00 MI'y, 5.33 MI'y,
32Tosc 010 20.00 MI'y, 10.67 MI'y,
64Tosc 110 40.00 MI'y, 21.33 MI'y,
RC 011 - -

lpumeyaHus:
1. TwunoBoe 3HayeHne BpemeHn Tap RC reHepaTopa AL paBHo 4mkc ansa PIC18Fxx2 n 6mkc ansa PIC18LFxx2.
2. Korpa TaktoBasi yactoTa MUKpOKOHTponnepa Gonbwe 1MIL, pekomeHayeTtcs mucnonb3oBatb RC reHepaTtop AL
Tonbko Ans pabotbl B SLEEP pexume.

17.3 Hacmpolika aHanoz2o08bix 8x0008

Peructpel ADCON1, TRISA n TRISE otBevaloT 3a HacTpouky BbiBogos ALIM. Ecnu BbiBoAbl MUKpOCXEMbI
HaCcTpanBalTCA Kak aHarnorosble BXOAbl, TO MPW 3TOM AOIMKHbI ObiTb YCTAHOBMEHbI COOTBETCTBYOLWME 6UTLI B pernctpe TRIS.
Ecnn cootsetcTByloWwmn 6ut copoweH B '0', BbIBOA MMKPOCXEMbl HACTPOEH Kak LMPOBON BbIXOA CO 3HAYEHUSMU BbIXOAHbLIX
HanpskeHnn Vou nnn Vor.

Mogynb AL paboTaeT He3aBUCUMO OT cocTosiHMS 6utoB CHS2:CHSO n 6utos TRIS.

lpumeyaHus:

1. Mpun YTeHUN coaepKUMOro perucTpa nopta Hynu GyayT yCTaHOBMEHbI B TEX pa3psigax, KoTopble ObiMM HAaCTPOEHbI Kak
aHanoroBble BXoAbl. HacTpoeHHble Ha uudpoBon BXxoA kaHanbl OyayT npeobpasoBbiBaTb BXOOHbIE aHanNoOroBble YPOBHW B
LMPpOBbIE, YTO HE OKaXKET BNUSAHNS Ha TOYHOCTb NpeobpasoBaHus.

2. 3HayYeHNs HanpsPKeHW, NoJaBaeMblX Ha BbIBOAbI, HACTPOEHbI KaK aHanoroBble BXOAbl, BKoYas BbiBoAbl (AN7:ANO),
MOryT BMAMATb Ha TOK MOTpebneHns BxogHoro Oydepa, KOTOPbIA MOXET BbINTM 3a Npedenbl 3HAYEHWN, OTOBOPEHHLIX B
TeXHU4ecKon cnevumdukaumnn.
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17.4 AHanozo-uyughpoeoe npeobpaszoeaHue

Ha pucyHke 17-3 nokasaHa nocrefoBaTenbHOCTb NonyyYeHust pesynbtaTta nocrne yctaHosku 6uta GO/-DONE B '1'. C6poc
6uta GO/-DONE B '0' Bo Bpemsi npeobpa3oBaHus npuBedeT K ero npekpaweHuo. [pu 3aTom pernctpbl pesynbTaTa
(ADRESH:ADRESL) He wu3MeHAT cBoero cogepxumoro. [locne [ocpoyHOro 3aBeplueHusi npeobpasoBaHWs Heobxogumo
obecneunTb BpeMeHHYy0 3aaepxkky 2Tap. Boiaepxas TpebyemMyto nay3sy, MOXHO HayaTb HOBOe npeobpa3oBaHus yCTaHOBKOM 6uta
GO/-DONE B '1".

lMpumeyvaHue. but GO/-DONE v 6ut BkntoyeHus AL gomxHel ycTaHaBnuBaTLCA pasHbiMyU KOMaH4aMM.

PucyHok 17-3. [NocnegoBaTenbHOCTb NOMyYeHns pesynbTtata nocne ycraHosku 6uta GO/-DONE B '1'
Tcy - TAD Tap1 Tap2 Tap3 TAD4 TAD5 TAaD6 TAD7 TAD8 Tap9 TAD10 TAD11

Tbglb8lb7lb6‘b5lb4'b3'b21b1IbO bO

CtapTt npeobpasoBaHus

OTknioveHne koHgeHcatopa ot aHanorosoro Bxoaa (100Hc)

YctaHoBka 6uta GO i

B cnepnytowem Takte Q4: 3arpyxatotca aaHHble B ADREH/ADRESL,
cbpacbiBaetcsa 6ut GO, ycraHaenmeaetcsa conar ADIF, Chold noagkntovaetca k BbiBOAY

17.5 BbipasHueaHue pe3ysibmama npeobpa3loeaHusi

10-paspsgHbin pe3ynbTaT nNpeobpas3oBaHus COXpaHAeTCs B cnapeHHom 16-paspsigHom pernctpe ADRESH:ADRESL.
3anuck pesynbTata npeodpa3oBaHNs MOXET BbIMOMHATLCSA C NPaBbIM UMK NEBbIM BblpaBHMBAHWEM, B 3aBUCMMOCTM OT 3HAYEHUsI
6uta ADFM (cMm. pucyHok 17-4). He 3apgenctBoBaHHble 6uThl permctpa ADRESH:ADRESL uutatotea kak ‘0’. Ecnun mogyne ALLM
BbIKIIOYEH, TO 8-pa3psaaHbie permctpel ADRESH n ADREL MoryT ncnonb3oBaTbCsi Kak pErMcTpbl 00LEero HasHayeHus.

PucyHok 17-4. BolpaBHuBaHuWe pesynbTaTta aHanoro-ungposoro npeobpasoBaHus

ADFM =1 ADFM =0
. A AL
7 2107 0 7 0765 0
000000 . . 0000 00
S ~~ - ~~ g h N * v g
ADRESH ADRESL ADRESH ADRESL
~ ’ ~— g
Pesynerar 10 6ut Pesynbrar 10 6ut
I'IpaBoe BblpaBHMBaHWe JleBoe BblpaBHMBaHWE
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17.6  Ucnonb3oeaHue mpuzzepa CCP2

AHanoro-uugpoBoe npeobpaszoBaHne MOXET ObiTb 3anyLLeHO NPy NOMOLLM “Tpurrepa crneuuanbHoro cobbiTna” moaynsi
CCP2. ns atoro Heobxoammo, 4Tobbl 6uTel CCP2M3:CCP2M0 (CCP2CON<3:0>) 6binn 3anporpaMmmupoBaHbl kak 1011 v 6bin
BknodyeH mogynb ALIM (6ut ADON pomxeH ObiTb yctaHoBreH B '1'). Mpu cpabatbiBaHun Tpurrepa 6ut GO/-DONE 6yaet
ycTaHoBneH B '1', Tem camblM, 3anyckas npeobpasoBaHue, a cogepxumoe Tanmepa TMR1 (unn TMR3) 6yaet o6HyneHo. Tarimep
cbpacbiBaeTc M aBTOMaTMYeckM MOBTOPSieT 3anyck npeobpasoBaHUsi Yepe3 onpefereHHble MNPOMEXYTKM BPEMEHM.
Monb3oBatento Heobxoaumo OyoeT TONMbKO BOBPeEMS cuuTbiBaTh copepxmmoe pernctpoB ADRESH:ADRESL. [o Havana
npeobpa3oBaHnst HEOOX0AMMO BbIOpaTb COOTBETCTBYIOLLMIA @HArOroBbIN KaHas, nNpexae YeMm “Tpurrep cneumanbHoro cobbitusa®
BbI30BeT ycTaHoBKy 6uta GO/-DONE.
Mpwu BbIkNtoyeHHoM moayne AL (6ut ADON cbpolueH B '0') curHan “Tpurrepa crnewumanbHoro cobbiTus” UrHopupyeTcs, Ho
Taimep TMR1 (unn TMR3) npogomxkaeTt pabotaTb 1 cbpacbiBaTbCs.

Tabnuya 17-2. Pernctpbl 1 6uThl, CBsA3aHHble ¢ paboTor mogyns AL

3HauyeHue
Appec Umsa but 7 But 6 but 5 but 4 but 3 bur 2 But 1 But 0 nocne

POR, BOR
FF2h INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x
FOFh IRP1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000
FOEh PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000
F98h PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000
FA2h IRP2 - - - EEIP BCLIP LVDIP TMR3IP CCP2IP ---1 1111
FA1h PIR2 - - - EEIF BCLIF LVDIF TMR3IF CCP2IF ---0 0000
FAOh PIE2 - - - EEIE BCLIE LVDIE TMR3IE CCP2IE ---0 0000
FC4h ADRESH Crapwwui 6anT pesynbtaTa npeobpasoBanms AL XXXK KXXX
FC3h ADRESL Mnagwwin 6ant pesynbtata npeobpasosanus AL XXXK XKXXX
FC2h ADCONO ADCS1 ADCS0 CHS2 CHS1 CHSO0 GO/-DONE - ADON 0000 00-0
FC1h ADCON1 ADFM ADCS2 - - PCFG3 PCFG2 PCFG1 PCFGO 00-- 0000
F80h PORTA - RA6 RA5 RA4 RA3 RA2 RA1 RAOQ -x0x 0000
F89h LATA - PerncTp BbIXOAHbIX AaHHbIX —XXX XXXX
F92h TRISA - Pernctp HanpaBneHus gaHHbIX -111 1111
F84h PORE - - - - - RE2 | RE1 | REO ---- -000
F8Dh LATE - - - - - PervcTp BbIXOAHbBIX AAHHbIX —-——— -XXX
F96h TRISE IBF OBF >SPMODE - - Pernctp HanpaBneHust gaHHbIX 0000 -111

O6o03HayeHus: X = HEM3BECTHO; U = HE U3MEHSAETCS; I = pe3epB; - = He peann3oBaH, Yntaetcs kak ‘0’.
3aTeHeHHble A4elikn Ha paboTy He BNMSIOT.
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18. [eTeKkTop NOHWXeHHOro HanpshkeHua LVD

Bo MHOMMX NpUNOXeHWaX xenatenbHoW (YHKLUUEN SBMASETCS BO3MOXHOCTb OMNpefEeneHnsi CHWKEHUS HanpshKeHus
nuTaHusa Vpp HXKE YCTAHOBMEHHOMO YPOBHSA. OTa PyHKUMSA MOXET ObITb MonesHa, korga HeobxoaAMMo BbIMOMHUTL OnpedeneHHble
nporpaMMHble Npoueaypbl NPexae, Yem HarnpsbkeHust NUTaHus YCTPOMCTBA CTaHeT Huxke pabodero guanasoHa. 3TO MOXHO
caenatb npuMeHsis mogynbe LVD — 0eTekTop NOHMXKEHHOTO HanpsiKeHUsl.

B mopgyne LVD npegycmoTpeHa nporpaMmmupyemMasi cxema Bblbopa KOHTPONbHOrO YpoBHS HanpsbkeHusi. Korga
HanpsbkeHe NUTaHWS YCTPOMCTBA CTAHOBUTCS! HUDKE KOHTPOJSIbHOIO, YCTaHaenmMeaeTcs dnar npepbiBaHus. Ecnv npepbiBaHus ot
moayns LVD paspelueHbl, TO MpoM3oraeT nepexon no BEKTOpY npepbiBaHns 1 nporpaMmmHoe obecneveHve moxeT obpabotaTb
COBbITUE CHUKEHUS HANPSDKEHWS.

[leTeKTOop MOHWKEHHOrO HanpshKeHWs MMeeT MporpaMMHOe yrnpaBneHue. OTO MO3BOMsEeT MporpaMme Monb3oBaTerns
BbIKMO4YMTE Modynb LVD ansi cHxeHns notpebnsemoro Toka.

Ha pucyHke 18-1 npefcraBneHa TunoBasi KpyMBasi CHWXKEHWUSI HAMNpsSHKEHWst NUTaHWA Ans YCTPOUCTB C GaTapeinHbim
nutannem. Korga HanpsikeHve nuTaHue paBHO Va, mogynb LVD reHepupyeT npepbiBaHue B MOMeHT Ta. [lporpamma
nonb3oBaTensi UMeeT HEKOTOpPOe BpeMsi AN 3aBeplueHusi paboTbl. YPOBEHb HanpskeHus Vg — MUHMMarbHOE HanpsikeHue
nNUTaHWs YCTPOWCTBa, onpefeneHHoe cneuudukaumen. PasHuua Tg — Ta — MHTEpBan BpeMeHU ONs 3aBeplueHus paboTbl
yCTpOWCTBAa.

PucyHok 18-1. TunoBasi KpyBasi CHKEHUS HANPsHKEHNS NUTaHWS

O603Ha4eHue:
VA = Touka HacTponku LVD
VB = MuHumaneHo gonyctumoe
HanpsbkeHe NMTaHus YyCTPoCTBa

HanpspkeHue

Bpems

Bnok cxema mogynsa LVD npeactaBneHa Ha pucyHke 18-2. KomnapaTop vcnonb3yeT BHYTPEHHWUA MCTOYHMK OMOPHOro
HanpshkeHWs Kak oTnpaBHyto TOuKy. Korga HanpshkeHvWe NUTaHusi CTaHOBUTCSI HUXKE KOHTPONbHOWM TOYKM, ycTaHaBnueaetcs B 1’
¢nar LVDIF.

Kaxabi ysen B nocrnefoBaTenbHO BKIIOYEHHbIX pe3ucTopax npeactaBnseT cobon KOHKPETHLIN YPOBEHb HampsXeHus
KOHTPOSbHON TOYKU. HanpspkeHne KOHTPOMbHOW TOYKM — MUHUMAarbHOE HanpshkeHwe nuTaHus, npy KOTOPOM MoxeT paboTaTb
yCTPOMCTBO npexae, Yem OygeT cdopmupoBaHo npepbiBaHne oT mogyns LVD. Korga HanpskeHue nuTaHua pasBHO
KOHTPOSIbHOMY YPOBHIO, HanNpsiXeHve Ha BbIbpaHHON TOYKe Pe3VCTUBHOIO AenuUTesNsi paBHO HaNpPsXXeHWI0 BHYTPEHHEro MCTOYHMKA
onopHoro HanpsbkeHust 1.2B mogynsa LVD. KomnapaTtop nepekntovaetcs, ycTaHaBnuBas cdnar npepbiBaHust LVDIF. OguH u3
16-T1 ypOBHEN KOHTPOSNBLHOIO HaNpPsKEHNs1 MOXET BbITk BbibpaH nporpammHo 6utamm LVDL3:LVDLO (LVDCON<3:0>) (cmoTpute
pucyHok 18-2).
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PucyHok 18-2. bnok cxema moayns LVD

VDD LVDIN
LVD ynpasn.

\{ peructp

—_I} LVDIF

16 - 1 MUX

BHYTpeHHUIA NCTOYHUK

OMOPHOTO HaNpPsXKeHUs
1.2B

LVDEN ~{

LVD mogynbe umeeT [OMOMHUTENbHYD OCOBEHHOCTb, KOTOpasi MO3BOMSET MONb30BATENK YCTaHaBMMBATbL HanpsbkeHue
KOHTPOnbHOW TOYkM BHewwHen cxemown (LVDL3:LVDLO = 1111). B atom pexvmMe BxoA Komnapatopa noakntodeH kK soisogy LVDIN
(cmoTpuTe pucyHok 18-3). YcTaHOBKa HanpshkeHUWe KOHTPOSMbHOWM TOYKM BHELUHEW CXeMOW npedocTaBnsaeT pas3paboTumky
OOMNOMHUTENBHYH TMOKOCTb B OBGHAPYXKEHUUN CHIDKEHMWS HAaNPSXXeHNa NuTaHus B paboyeM Ananas3oHe HanpsXXeHUn NMTaHus.

PucyHok 18-3. bnok cxema moagyns LVD ¢ ncnonb3zosannem sxoga LVDIN

VDD r— - - - - - - - - - - - - - — — — — T
g LVD ynpaen.
’_@ permcTp
/ LVDIN LVDEN

BHelwwHsas yCTaHoBKa
KOHTPOJIbHOWU TOYKN

N
_% LVD
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18.1 Peaucmp ynpaeneHusi
BuTbl ynpaBnexusi mogynem LVD pacnonoxeHbl B peructpe LVDCON.

Peaucmp 18-1. LVDCON: Peructp ynpasneHus mogyns LVD

u-0 u-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| - | - | IRVST | LVDEN | LvbL3 | LvbL2 | LvDL1 | LVDLO |
but 7 but 0

6ut 7-6  He ncnonb3yetca: yntaetcs kak ‘0’

6ut 5 IRVST: ®nar crabunusaumm UCTOYHUKA ONOPHOIo HanpskeHus mogynsi LVD
1 = NCTOYHUK OMOPHOTO HaNPSHKEHWA CcTabunuanposarncs
0 = MCTOYHMK OMOPHOro HaNpPsPKeHWs ctabunusuposanca unu mogynb LVD BbikmoveH

out 4 LVDEN: BkntoveHne moayns LVD
1 = mogynb LVD BknoyeH
0 = mogynb LVD BbikntoyeH

6uT 3-0 LVDL3:LVDLO: Beibop HanpspkeHnst KOHTPOIbHOWM Touku mogyns LVD
1111 = BHewWHW aHanorosbIn curHan ¢ Beieoga LVDIN
1110 =4.5B - 4.77B
1101 =4.2B - 4.45B
1100 = 4.0B — 4.24B
1011 = 3.8B — 4.03B
1010 = 3.6B - 3.82B
1001 =3.5B-3.71B
1000 = 3.3B — 3.50B
0111 =3.0B-3.18B
0110 =2.8B—-2.97B
0101 =2.7B — 2.86B
0100 = 2.5B — 2.65B
0011 =2.4B —2.54B
0010=2.2B -2.33B
0001 =2.0B-2.12B
0000 = pe3seps

lMpumeyaHue. Pexum paboTbl, ycTaHoBMneHHbIin Outamm LVDL3:LVDLO Hwxke paboyero amanasoHa

HanpsaxXeHnda nNnntTaHnd, He TectmupoBarcs.

O603HaveHns
R = yTeHune buta W = 3anucb 6uta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT ycTaHOBNEH ‘0’ = 6uT cbpolleH X = Heu3BecTHOe COCT.
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18.2 Paboma modyns LVD

B 3aBMCMMOCTM OT UCTOYHMKA HanpspKEHUS NMUTaHWUA U Toka NoTpebrneHus yCTponCcTBa, HanpshkeHne nutaHus obblYHO
YMEHbLLAETCst OTHOCUTENBHO MEANEHHO. JTO 03HayaeT, 4YTo mMogenb LVD MoxeT nocTtosiHHO He pabotaTtb. YToObl yMEHbLINTL
TOK NoTpebneHus yctpornctBom cxemy LVD mMoayns MOXHO KpaTKOBPEMEHHO BKIOYaTh AN NMPOBEPKU HAMPSHKEHUST MUTaHUS.
Mocne BbINoNHeHWs nposepkn Moayrnb LVD MoxXeT ObiTb BbIKITHOYEH.

Mocne kaxporo BknoyeHns moayns LVD Tpebyetca HekoTopoe Bpems ans crtabunusaummn pabotbl ero cxembl. Kak
Tonbko paboTa cxembl cTabunuampoBanacb, cnaru coctosHuss moaynst LVD moryT 6biTb cOpoLleHbl 1 BbINOMHEHa NMpOBepKa
HanpspKeHUS MUTaHUS.

PekomeHngyeTca crnegytowas nocnegosaTenbHOCTb AENCTBUMA ANs HACTporkn moaynsa LVD:

1. YcTtaHoBUTb 3Ha4YeHne 6uTtoB LVDL3:LVDLO gns Bbibopa HanpsiKeHUs1 KOHTPOSbHOM TOYKM
apaHTupoBaTb, 4TO NpepbiBaHusi oT Moayns LVD 3anpetlensl (6ut LVDIE=0 nnn GIE=0)
Bkntountb mogyne LVD (LVDEN=1 LVDCON<4>)
OxunpaTb cTabunusaumio cxembl mogynsi LVD (6ut IRVST =1)
C6pocutb conar LVDIF, koTopbIi MOr ycTaHOBUTLCA B ‘1’ noka ctabunuampoBanacb paboTsl cxembl Moayns LVD
Paspelwwutb npepbiBaHus ot mogyns LVD (LVDIE=1, GIE=1)

ok wN

Ha puicyHke 18-4 npefcTaBneHHbIe TUMNOBbIE BPEMEHHbIE Anarpammbl paboTel Mogynsa LVD.

PucyHok 18-4. BpemeHHble gnarpammbl pabotel mogyns LVD

Cnyuan 1:
LVDIF He ycTaHaBnusaetcs

VoD _______,\% _______ v ——————————— Vivp

LVDIF |

BkntoueHne LVD

|
Crabunusaums le— TIVRST —]
WCTOY. OMOPH. HaNPsiX.

LVDIF cbpacbiBaeTcsi nporpaMMHO

Cnyuan 2:

LVDIF

Bkntoyerne LVD |
|
I

Crabunusaums r«— TIVRST —]
MCTOM. OMOPH. HAMNPSIX.

LVDIF c6pacbiBaeTcsi NporpammHoO

LVDIF cbpacbiBaeTcs nporpamMmmHo,
LVDIF ocTaetcs yCcTaHOBMEHHbIM T.K. MOHWX. HANpsX. COXpaHseTcs
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18.2.1 BHYTPEHHUIN UCTOYHUK ONMOPHOIro HanpsKeHUN

BHYTpPEHHUIA MCTOYHWMK OMOpHOro HanpspkeHus LVD mogyns MoXeT Mcnonb3oBaTbCA APYrOoN BHYTPEHHEW CXeMOMN
MWKPOKOHTpOIsepa (MporpammupyemMblii COpoc Mo CHKEHWUO Hanpsixenns nutadns BOR). Ecnn aTn cxembl BbIKMOYeHbl (415
CHWXEHUS 3HepronoTpebneHns), To UCTOYHMK OMOPHOrO HaMpPsPKeHns TpebyeT HEKOTOPOro BpeMeHu Ans ctabunmsaumnm paboThbl
npexae, Yem byaeT HageXHO BbIMOMHATLCA OBHapPYXXEeHNE CHWXEHUS] HanpshxeHus nuTaHus. Bpems ctabunusauum He 3aBucut
OT TaKTOBOrO CWrHana MWKPOKOHTponnepa (cmoTpute napametp Ne36 B anekTpuyeckux crneumdukaumsx). MNpepbiBaHna oT
moaynst LVD He [ormkHbl paspeLuaTtbesi, Noka He CcTabunmanpyeTcsi UCTOYHWMK OMOPHOro HanpsbkeHust mogyns LVD (cmoTtpute
BPEMEHHbIe AnarpaMmMbl Ha pucyHke 18-4).

18.2.2 Tok noTpebneHus

Korma mopgynbe LVD Bknto4YeH, komnapaTop M pe3UCTMBHas Lenoyka noTpebnsatT craTMdeckuii ToK. [MomHbId TOK
notpebneHus, koraa moayne LVD BKMoYeH, ykasaH B aneKkTpuyeckux cneuyndukaumsx (napametp *D022B).

18.3 Paboma modynsi LVD e SLEEP pexume

Ecnu mopynb LVD BkntoyeH, TO OH npogorkaeT paboTtate B SLEEP pexume mukpokoHTponnepa. Ecnu HanpspkeHue
NUTaHUSA NepecekaeT KOHTPOIbHY TOYKy, To ByaeT yctaHoBneH cdnar LVDIF n MmukpokoHTponnep BeingeT n3 pexunma SLEEP.
BbinonHeHne nporpaMmmMbl nepengeT No BEKTOPY NpepbiBaHWs, ecnuv rnobansHO paspeLleHbl NpepbiBaHnS.

184 3¢hgpekm cbpoca

Mpu cBpoce MukpokoHTponnepa pernctp LVDCON uHUUManuavpyeTcs B NepBoHaYasibHoe COCTosiHMe. JTO O3HayaerT,
YTO Mnocre cbpoca MUKPOKOHTpornepa Moaynb LVD BbIKIOYEH.
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19. Ocob6eHHOoCcTU MUKpOoKOHTponnepoB PIC18FXX2

PIC18FXX2 uMelT MHOro YCOBEPLUEHCTBOBAHMI MOBbILIAOLWMNE HAAEXHOCTb CUCTEMbI, CHWXaKLWUe CTOMMOCTb
YCTPOWCTBA U YNCMO BHELUHMX KOMMOHEHTOB, @ Takke MpPeayCMOTPEHbl PEXMMbI 3HEProcOepexeHnst 1 BO3MOXHOCTb 3aLUUThbI
Kofa nporpammei.

OCHOBHbIE JOCTOMHCTBA:!

¢ BbiGop TakTOBOrO reHepartopa
e Cbpoc
- cbpoc no BknoyeHunto nutaHusa (POR)
- Tarmep BkItoveHusa nutaHusa (PWRT)
- Tarimep 3anycka reHepartopa (OSC)
- cbpoc Mo CHWKeHWI0 HanpsixeHust nutaHusa (BOR)
¢ [pepbiBaHus
e Crtopoxeson Tanmep (WDT)
e Pexum aHeprocbepexeHus (SLEEP)
¢ 3awuTa Kkoga nporpaMmmbl
e O6GnacTtb namsTK Ans naeHTMdgmkaTopa
¢ BHyTpucxemHoe nporpammupoBaHme no nocregosartensHoMy nopty (ICSP)

B mukpokoHTponnepbl PIC18FXX2 BcTpoeH crtopoxeBon Tammep WDT, KoTopbli MOXeT ObiTb BbIKIOYEH B GuTax
KOH(UrypaumMmM MUKPOKOHTpOMMepa unu nporpammHo. [ns noBbileHus HagexHocTu ctopoxeBon Tammep WDT wumeet
cobcTBeHHbI RC reHepaTtop. [JononHuTenbHbIX ABa TaliMepa BbIMOMHAT 3a4epxKy crapTa paboTbl MUKPOKOHTpomnepa.
Mepsbi, Tanmep 3anycka reHepatopa (OST), yaepxmBaeT MUKPOKOHTPONNep B COCTOAHMKM cbpoca, noka He cTtabunuaupyeTcs
YacToTa TaKTOBOro reHepaTopa. Bropon, Tanmep BknoyeHus nutanusa (PWRT), MHMUmManManpyeTcsa nocne BKIYEHNUS MMTaHUS u
YAepXUBaeT MUKPOKOHTPOMNep B COCTOSHUM cbpoca, noka He crtabunmusupyetcs HanpsikeHue nutaHus. B GonblinHcTBe
NPUNOXEHNN 3TWN PYHKLIMM MUKPOKOHTPOSMEepa NO3BOMSAT UCKMIOYUTL BHELLHME CXeMbl copoca.

Pexum SLEEP npepHasHadeH ans obecnevyeHns CBEPXHU3KOro aHepronotpebnennsi. MMKpOKOHTPONep MOXET BbIATY 13
pexuma SLEEP no curhany BHelwuHero cbpoca, no nepenosiHeHNIo CTOPOXKEBOro TakmMepa U Npy BO3HUKHOBEHWUMN MPepbIBaHMNIA.
Bbibop pexuma paboTbl TaKTOBOrO reHepaTopa MO3BOMSET MCMOMb30BaTb MUKPOKOHTPOMNEPbl B Pas3fMYHbIX MNPUIOXEHUSIX.
Pexum TakToBoro reHepatopa RC no3BonsieT yMeHbLUMTb CTOMMOCTb YCTPOWCTBA, @ pexum LP cHu3uTb aHepronotpebneHue.
BuTbl KOHUrypaLm MUKPOKOHTPONNEpPa NCNONb3YOTCA AN YKasaHus pexvrmMa ero paboThbl.

19.1  Bumbi KOHhu2ypayuu

BuTbl KOHMVWrypaumm moryT GbiTb 3anporpamMMmMpoBaHbl (YiTalTesa kak ‘0’) unym octaBneHbl He 3anporpaMMUpPOBaHHBIMU
(yuTatoTes kak ‘1’) ans ykaszaHus pexunmMa paboTbl MUKPOKOHTponnepa. buTel koHdUrypaumm pacnonoxeHsl B NamaT NporpaMm
HadmHas ¢ agpeca 300000h.

3ameTbTe, YTOo agpec 300000h pacnornoxeH 3a npegenamMu MNOMb30BaTENbCKOW MaMsaATM nporpamm. dakTtuyecku, K
KOHdUrypaumoHHomy peructpy (obnacte namsitn 300000h — 3FFFFFh) moxHo obpatutbcs Tonbko komaHgamu TabnumuHo
yTeHus/3anucu.

MporpammupoBaHne BMTOB KOHMUrypaLMM BbIMONHAETCA aHanormyHo nporpammupoBaHuto Flash namsaty nporpamm. Mo
yctaHoBke 6uta WR B pernctpe EECON1 uHMumanusmpyeTtca 3anmcb B PeErucTp KoHdurypauumn (4NuTenbHOCTb 3anucu
ynpaenseTcsa annapatHo). B HopmanbHoM pexume B ykasaTtens TBLPTR 3arpyxeH agpec perncrpa koHdurypaumm, no kKomaHae
TBLWT pernctpvpyloTcs AaHHble ansg permctpa KoHgurypaumu. YctaHoBkon 6uta WR vHuumnanmnsmpyetcsa onvHHasi 3anuchb B
perucTp koHdwurypaumm. 3anicb B perucTpbl KOHGUrypauum BbIMOMHAETCA nobantHo. YTobbl 3anucatb unuM CTepeTb SYenky
KOHUIypaumm Hy>XHO 3anucatb no komaHge TBLWT ‘0’ unu “1°.

Tabauya 19-1. BuTbl KOHUTypaunm n naeHTMdrKaLMnm MUKPOKOHTponnepa

Uma bur 7 But 6 But 5 but 4 But 3 Bur 2 but 1 But 0 He sanpor.
3HaveHue
300001h CONFIG1H - - -OSCEN - - FOSC2 FOSC1 FOSCO --1- -111
300002h CONFIG2L - - - - BORV1 BORVO BODEN | -PWRTEN | ---- 1111
300003h CONFIG2H - - - - WDTPS2 | WDTPS1 | WDTPSO | WDTEN ---- 1111
300005h CONFIG3H - - - - - - - CCP2MX | -==-= --- 1
300006h CONFIG4L -DEBUG - - - - LVP - STVREN | 1--- -1-1
300008h CONFIG5L - - - - CP3 CP2 CP1 CPO ---- 1111
300009h CONFIG5H CPD CPB - - - - - - 11-- ———-
30000Ah CONFIG6L - - - - WRT3 WRT2 WRT1 WRTO ---- 1111
30000Bh CONFIG6H WRTD WRTB WRTC - - - - - 111- ———-—
30000Ch CONFIG7L - - - - EBTR3 EBTR2 EBTR1 EBTRO ---—- 1111
30000Dh CONFIG7H - EBTRB - - - - - - -1-— ————
3FFFFEh DEVID1 DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO0 (1)
3FFFFFh DEVID2 DEV10 DEV9 DEV8 DEV7 DE6 DEV5 DEV4 DEV3 0000 0100

3aTeHeHHble siveliku Ha paboTy He BNUSIOT.
lMpumeyvaHue 1. 3HaveHne GUTOB cMOTpUTE B onncaHum peructpa DEVID1.
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Peaucmp 19-1. Pernctp koHdurypaumm GONFIG1H (agpec 300001h)

U-0 U-0 R/P-1 U-0 U-0 R/P-1 R/P-1 R/P-1
| - | - | -OSCEN | - | - | FOSC2 | FOSC1 | FOSCO |
but 7 but 0

ouT 7-6 He ucnonb3yetca: yntaetca kak ‘0’

ouTt 5 -OSCEN: Pa3spelueHne nepeknioveHnss MICTOYHMKA TaKTOBOro curHana
1 = oyHKUMSA NepeKnioYeHnss ICTOYHUKa TaKTOBOIo curHana 3abnokmpoBaHa (TONbKO OCHOBHOM reHepaTop)

0 = paspeLLeHOo NepekniyYeHnss ICTOYHUKa TaKTOBOro curHana
ouT 4-3 He ucnonbsyertca: yntaerca kak ‘0’

ot 2-0 FOSC2:FOSCO: Pexum TakTOBOro reHeparopa
111 = RC reHepartop, BbiBog OSC2 paboTtaeT kak RA6
110 = HS reHepaTopa ¢ BkntoyeHHoN dyHkLmen PLL. TakToBas yactoTta = 4 X Fosc
101 = EC pexuM reHepaTopa, BbiBog OSC2 paboTaeT kak RA6
100 = EC pexum reHepaTtopa, Ha BbiBoge OSC2 TaktoBas curHan Fosc/4
011 = RC pexum reHepaTopa
010 = HS pexwum reHepaTtopa
001 = XT pexum reHepartopa
000 = LP pexum reHepaTtopa

O603HayeHust
R = yTeHue buta P = nporpammupoBaHue 6uta U = He ucnoneayeTcs, untaetcs kak ‘0’

- N = He 3anporpaMmmMmmpoBaHHOE 3Ha4YeHne
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Peaucmp 19-2. Pernctp koHdurypaumm GONFIG2L (agpec 300002h)

u-0 u-0 u-0 u-0 R/P-1 R/P-1 R/P-1 R/P-1
| - | - | . | - | BORV1 | BORVO | BODEN | -PWRTEN |
But 7 But 0

out 7-4 He ucnonb3yetca: yntaetca kak ‘0’

o6uT 3-2 BORV1:BORVO0: HanpspkeHne cbpoca BOR
11 = Vgor = 2.0B
10 = VBOR= 2.7B
01 =Vgor=4.2B
00 = Vgor=4.5B

ouT 1 BOREN: Pa3pelueHne cOpoca Mo CHWKEHMIO HaNpsKeHWe NUTaHns
1 = cbpoc BOR paspeLueH
0 = cHpoc BOR 3anpeLueH

lMpumeyaHue. lpu paspeweHnn cbpoca BOR aBTOMaTmyecku paspelsaetcs paborta Tavimepa PWRT
HesaBucumo oT coctoaHus 6uta —PWRTEN. Heobxogmmo rapaHTupoBaTb, 4TO npu paspelweHun cbpoca BOR
BKMoyeH Tanmep PWRT.

out 0 -PWRTEN: Pa3spelueHne paboThl TaiMepa BKITHOYEHUS MUTAHUS
1 = PWRT BkntodeH
0 = PWRT BbIknoyeH

lMpumeyaHue. lpu paspeweHnn cbpoca BOR aBTOMaTmyecku paspelsaetcs paborta Tavimepa PWRT
HesaBucumo oT coctoaHus 6uta —PWRTEN. Heobxogmumo rapaHTupoBaTb, 4TO npu paspeweHun cbpoca BOR
BKMoYeH Tanmep PWRT.

Ob6o3HaveHus
R = yteHue buta P = nporpammupoBaHue buta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- N = He 3anporpamMMMpoOBaHHOE 3Ha4YeHne
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Peaucmp 19-3. Peructp koHdurypaumm GONFIG2H (agpec 300003h)

u-0 u-0 u-0 u-0 R/P-1 R/P-1 R/P-1 R/P-1
| - | s | - | - | WDTPS2 | WDTPS1 | WDTPSO | WDTEN |
But 7 But 0

out 7-4 He ucnonb3yetca: yntaetca kak ‘0’

ouT 3-1  WDTPS2:WDTPSO0: KoacdpduumneHT noctaenutens WDT
111 =1:128

110 = 1:64
101 =1:32
100 = 1:16
011=18
010=1:4
001=1:2
000 =1:1

6ut 0 WDTEN: Bkntoyenne WDT
1 = WDT Bknto4eH
0 = WDT BbIkntoyeH (ynpaeneHne 6utom SWDTEN)

O6o3HaveHus
R = yteHue buta P = nporpammupoBaHue buta U = He ucnonb3ayeTcs, untaetcs kak ‘0’

- N = He 3anporpaMmmMmunpoBaHHOE 3Ha4yeHune

Pezucmp 19-4. Peructp koHdburypaumm GONFIG3H (agpec 300005h)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/P-1
| - | - | - | - | - | - I - | _CCP2MX |
but 7 But 0

6ut 7-1  He ncnonb3yetca: yntaetcs kak ‘0’

out 0 CCP2MX: YnpaBneHue mynbTunnekcopom CCP2
1 = Bxoa/Bbixon CCP2 nogkntoyeH K BbiBogy RC1
0 = Bxoa/Bbixog CCP2 nogknioyeH k Bbisogy RB3

O6o3HayeHuns
R = yTeHue Guta P = nporpammupoBaHue 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’

- N = He 3anporpaMmmMmmpoBaHHOE 3Ha4YeHne
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Peaucmp 19-5. Pernctp koHdurypaumm GONFIG4L (agpec 300006h)

R/P-1 U-0 U-0 uU-0 U-0 R/P-1 U-0 R/P-1
| -DEBUG | - | - | - | - | L | - | STVREN |
But 7 But 0
out7 -DEBUG: BkntoyeHne BHYTPUCXEMHOWN OTNaaKK

1 = BHyTpMCXEeMHas oTnajka BblknioyeHa, BbiBoabl RB6 1 RB7 paboTaloT kak kaHarnbl BBOAbI/BbIBOAA
0 = BHyTpMCXeMHas oTrnagka BknioveHa, BbiBogbl RB6 n RB7 ncnonb3ytotcs oTnagymkom

6ut 6-3 He ucnonb3yetca: yutaetcs kak ‘0’

out 2 LVP: PaspelueHnsa HU3KoBOMbTHOIO NPOrpaMMmMpoBaHus
1 = HU3KOBONBTHOE NMPOrpaMMUpPOBaHNE Pa3pPEeLLEHO
0 = HM3KOBOSILTHOE MPOrpaMMMpPOBaHNE 3anpeLleHo

ouT 1 He ncnonb3ayetcs: yntaetcs kak ‘0’

6ut 0 STVREN: C6poc npv nepenonHeHuu/vc4yepnaHnm creka

1 = npu nepenonHeHMn/ucHepnaHnm ctTeka NPonCXoamnT cbpoc MUKPOKOHTponnepa
0 = npu nepenonHeHun/ucyepnaHMmn cteka cpPoC MUKPOKOHTPOSIIEPa HE BbINOMHSAETCA

Ob6o3HaveHus
R = yteHue buta P = nporpammupoBaHue buta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- N = He 3anporpamMMMpoOBaHHOE 3Ha4YeHne

Pezucmp 19-6. Peructp koHdburypaumm GONFIG5L (agpec 300008h)

u-0 u-0 u-0 u-0 R/C-1 R/C-1 R/C-1 R/C-1
| - | - | - | - | cp3™ | cp2® [ cp1™ [ cpoV ]
but 7 But 0

6ut 7-4  He ncnonb3yetca: yntaetcs kak ‘0’

out 3 CP3: 3awwTta namstu I'IpOI'paMM(1)
1 = 6nok 3 (006000 — 007FFFh) 3awuTa BbIKNOYEHA
0 = 6nok 3 (006000 — 007FFFh) sawwuTa BkntoyeHa

ouT 2 CP2: 3awwuTta namatu I'IpOFpaMM(1)
1 = 6nok 2 (004000 — 005FFFh) 3awwTa BblkntoyeHa
0 = 6rok 2 (004000 — 005FFFh) 3awmTa BKntoyeHa

ouT 1 CP1: 3awwrta namsatu nporpamm
1 = 6nok 1 (002000 — 003FFFh) 3awuTa BbIKNOYEHA
0 = 6nok 1 (002000 — 003FFFh) 3awwuTa BkntoyeHa

6ut 0 CPO0: 3awwmta namatu nporpamm
1 = 6nok 0 (000200 — 001FFFh) 3awwTa BbikNtoyeHa
0 = 6nok 0 (000200 — 001FFFh) 3awumTa BKNtoyeHa

lMpumeyaHue 1. He peanunsoBarbl B PIC18FX42, gomkHbl ObiTb OCTaBMEeHbl HE 3anporpaMMmnpoBaHHbIMMN.

O603HaveHuns
R = yTeHune buta C = ounctka buta U = He ucnonbe3ayeTcs, untaetcs kak ‘0’
- N = He 3anporpaMMUpoOBaHHOE 3HaYeHne
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Peaucmp 19-7. Pernctp koHdurypaumm GONFIG5H (agpec 300009h)

R/C-1 R/C-1 U-0 U-0 U-0 U-0 U-0 U-0
| CPD | CPB | - | - | - | - | - | - |
but 7 but 0

ont 7 CPD: 3awuta EEPROM namatu gaHHbIX
1 = 3awmta EEPROM namaTtn gaHHbIX BbIKNHOYEeHa
0 = 3awmta EEPROM namaTtn gaHHbIX BKNOYEeHa

6ut 6 CPB: 3awmTa namaTtu nporpamm
1 = 3arpy30o4Hbin 6n1ok (000000 — 0001FFh) 3awuTta BbIKNOYEHA
0 = 3arpy304HbIi 6510k (000000 — 0001FFh) 3awmTa BktoyYeHa

6uT 5-0 He ucnonb3yetca: yntaetca kak ‘0’

O6o3HaveHus
R = yteHune buta C = oumnctka buta U = He ncnonbayeTcs, YmtaeTcd kak ‘0’
- N = He 3anporpaMMypoBaHHOE 3Ha4YeHne

Peaucmp 19-8. Pernctp koHdurypaumm GONFIG6L (agpec 30000Ah)

U-0 U-0 U-0 U-0 R/P-1 R/P-1 R/P-1 R/P-1
| - | - | - | - | WRT3™ | WRT2"™ | WRT1" | wWRT0™ |
but 7 Bbut 0

ouT 7-4 He ucnonb3yetca: yntaetca kak ‘0’

ouTt 3 WRT3: 3awmTa 3anucu B namsTb I'IpOI'paMM(1)
1 = 6nok 3 (006000 — 007FFFh) 3awwuTa BbIkntoYeHa
0 = 6nok 3 (006000 — 007FFFh) 3awmTa BkntoyeHa

ouT 2 WRT2: 3awmra 3anucu B namaTb Nporpamm (1)
1 = 6nok 2 (004000 — 005FFFh) 3awwTa BbikntoyeHa
0 = 6rok 2 (004000 — 005FFFh) 3awmTa BKNtoyeHa

ouT 1 WRT1: 3awmra 3anucu B namaTb NporpamMm
1 = 6nok 1 (002000 — 003FFFh) 3awwuTa BbIkMoYeHa
0 = 6nok 1 (002000 — 003FFFh) 3awwuTa BkNtoyeHa

6ut 0 WRTO: 3awmta 3anucu B namsATb NporpaMmm
1 = 6nok 0 (000200 — 001FFFh) 3awwTa BbIkNtoyeHa
0 = 6rok 0 (000200 — 001FFFh) 3awmTa BKNtoyeHa

lMpumeyaHue 1. He peanunsoBanbl B PIC18FX42, gomkHbl ObiTb OCTaBreHbl He 3anporpaMMmnpoBaHHbIMMN.

O603HayeHust
R = yTeHue buta P = nporpammupoBaHue 6uta U = He ucnoneayeTcs, untaetcs kak ‘0’
- N = He 3anporpaMMyMpoBaHHOE 3HayYeHue
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Peaucmp 19-9. Pernctp koHdurypaumm GONFIG6H (agpec 30000Bh)

R/P-1 R/P-1 R/P-1 U-0 u-0 U-0 u-0 U-0
| WRTD | WRTB | WRTC | = | = | = | = | = |
but 7 but 0

ont 7 WRTD: 3awuTa 3anncu B EEPROM namsaTtb gaHHbIX
1 = 3anuce B EEPROM namaTb gaHHbIX pa3pelueHa
0 = 3anucb B EEPROM namaTb gaHHbIX 3anpelleHa

6uT 6 WRTB: 3awmTa 3annucu B namatb NporpaMmm
1 = 3arpy304Hbin 6n1ok (000000 — 0001FFh) 3awuTta BeIKNOYEHA
0 = 3arpy304HbIi 65110k (000000 — 0001FFh) 3awmTa BkNtoYeHa

ouTt 5 WRTC: 3awmTa 3anucu B permcTpbl KOHUrypaumm
1 = peructpbl koHdurypaumm (300000 — 3000FFh) 3awwmTa BbIKNtoYeHa
0 = peructpbl KoHurypauum (300000 — 3000FFh) s3awwmTa BKtOYEHa

6ut 4-0 He ncnonb3yetca: yutaetcs kak ‘0’

O6o3HayeHus
R = yTeHue 6uta P = nporpammupoBaHue 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- N = He 3anporpaMMMpoBaHHOE 3Ha4YeHue

Pea2ucmp 19-10. Pernctp koHdpurypaumm GONFIG7L (agpec 30000Ch)

U-0 U-0 U-0 U-0 R/P-1 R/P-1 R/P-1 R/P-1
| - | - | - | - | EBTR3™ | EBTR2™ | EBTR1™ | EBTRO™ |
but 7 Bbut 0

6ut 7-4  He ncnonb3yetca: yutaetcs kak ‘0’
6ut 3 EBTR3: 3awuta namatu nporpamm ot TabnmyHoro yrenms'”
1 = 6nok 3 (006000 — 007FFFh) 3awuTa BbikntoyeHa
0 = 6nok 3 (006000 — 007FFFh) 3awmTa BKntoYeHa
ouT 2 EBTR2: 3awwmTta namsatn nporpamMmm oT TabnMYHOro YTeHus M
1 = 6nok 2 (004000 — 005FFFh) 3awwuTa BbIKNtOYEHA
0 = 6nok 2 (004000 — 005FFFh) 3awmTa BKkntoyeHa

out 1 EBTR1: 3awwuta namaty nporpamm oT TabrmM4yHOro YteHms
1 =6nok 1 (002000 — 003FFFh) 3awwTa BbikntoyeHa
0 = 6nok 1 (002000 — 003FFFh) 3awmTa BkntoveHa

out 0 EBTRO: 3awwmTta namsatn nporpaMmm oT TabnMYHOro YTeHus
1 = 6nok 0 (000200 — 001FFFh) 3awuTa BbIKNtOYEHA
0 = 6nok 0 (000200 — 001FFFh) 3awmTa BKNtoyeHa

lMpumeyaHue 1. He peanusoBanbl B PIC18FX42, gomkHbl ObiTb OCTaBMNEHbI HE 3anporpaMMmnpPOBaHHbIMMN.

Ob6o3HaveHus
R = yteHue buta P = nporpammupoBaHue buta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- N = He 3anporpamMMMpoOBaHHOE 3Ha4YeHne
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Peaucmp 19-11. Peructp koHdurypaumm GONFIG7H (agpec 30000Dh)

U-0 R/P-1 U-0 U-0 U-0 U-0 U-0 U-0
| - | EBTRB | - | - | - | - | - | - |
but 7 but 0
out7 He ncnonb3ayetca: untaetca kak ‘0’
onT 6 EBTRB: 3awuTa namat nporpaMmm OT TabrnmnyHoro 4teHus

1 = 3arpy304Hbin 6n1ok (000000 — 0001FFh) 3awuTta BeIKNOYEHA
0 = 3arpy304HbIin 610k (000000 — 0001FFh) 3awmTa BkntoyeHa

ouT 5-0 He ucnonb3yertca: yntaetca kak ‘0’

Ob6o3HaveHus
R = yteHue buta P = nporpammupoBaHue buta U = He ucnonb3ayeTcs, untaetcs kak ‘0’
- N = He 3anporpamMMMpoOBaHHOE 3Ha4YeHne

Pezucmp 19-12. 1-i4 ID perncTp ans MMKpokoHTpornnepoB PIC18FXX2

R R R R R R R R
[ DEv2 | DEVi | DEVO | REV4 | REV3E | REV2 | REVl | REVO |
but 7 Bbut 0

out 7-5 DEV2:DEVO: ID MukpokoHTponnepa
000 = PIC18F252
001 = PIC18F452
100 = PIC18F242
001 = PIC18F442

6ut 4-0 REV4:REVO0: ID peBn3un kpucTania MUKPOKOHTponnepa

O6o3HayeHus
R = yTeHue 6uta P = nporpammupoBaHue 6uta U = He ucnonbayeTcs, untaetcs kak ‘0’
- N = He 3anporpaMMMpoBaHHOE 3Ha4YeHue

Pezucmp 19-13. 2-14 ID pernctp ans MmkpokoHTpornnepoB PIC18FXX2

R R R R R R R R
| DEViIO | DEV9 | DEV8 | DEV? | DEV6e | DEVS5 | DEV4 | DEV3 |
but 7 Bbut 0

6ut 7-0 DEV10:DEV2: ID MukpokoHTponnepa
OTn GuTbl NCNonb3yTca coBMeCTHO ¢ butammn DEV2:DEVO B 1-m ID peructpe.

O603HayeHus
R = yTeHue 6uta P = nporpammupoBaHue 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- N = He 3anporpaMMMpoBaHHOE 3HaYeHUe
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19.2 Cmopoxeeoli matimep WDT

BcTpoeHHbin  cTopokeBon Tanmep WDT pabGotaet or otgenbHoro RC reHepaTopa, He TpebytoLlero BHELIHUX
KOMMOHEHTOB. OTO no3BonsieT paboTtatb crtopoxeBomy Tavmepy WDT npu BbIKMOYEHHOM TaKTOBOM reHepaTope (BblBOAbI
OSC1/CLKI, OSC2/CLKO) B SLEEP pexume mukpokoHTpornnepa.

B HopmanbHOM pexume pabotbl npu nepenonHeHnn WDT npoucxogut cbpoc  MMKpokoHTpornepa. Ecnu
MUKpOKOHTponnep HaxoauTca B SLEEP pexume, nepenonHeHne WDT BbiBoguT ero u3 pexuma SLEEP c¢ npogomxeHvem
HopmarnbHon paboTel. BuUT —TO B pernctpe RCON cb6pacbiBaeTtcs B ‘0°, ecnv npomsoLuno nepenonHexdne WDT.

CTopoxeBoW Tanmep MOXeT ObiTb BKITHOYEH/BBIKIMIOYEH B BUTax KoHdurypaummn. Ecnm cTopoxeBown TaviMep BKIOYEH, TO
nporpammMHoe ynpasrneHne WDT 3abnokupoaHo. Korga 6ut WDTEN = 0 B peructpax koHdpurypauumn, 6utom SWDTEN moxHO
nporpamMMHO BKITHOUYUTL/BbIKMo4UTL WDT.

Mepvon nepenonHenns WDT coTpute B anekTpuyeckux cneuudukauusax (napametp #31). KoaddULMEHT BbIXOAHOrO
nenutens WDT ycTaHaBnuBaeTcsi B Gutax KoHurypauuu.

lMpumeyaHue. KomaHabl CLRWDT n SLEEP cGpacbiBatoT CTOPOXEBOW TaiMep U MOCTAENUTENb, €Cr OH MOAKITIOYEH K
WDT, oTknagpbiBas cbpoc ycTpoincTaa.

lMpumeyaHue. KomaHga CLRWDT cBpacbiBaloT CTOPOXEBOW TaiMep M NocTAeNnuTenb, ecnu oH nogkntoyeH k WDT, Ho He
M3MeHsieT Ko3dhULMEHT AeNeHnsa NOCTAeNUTENS.

19.2.1 Peructp ynpaBneHus

But nporpammHoro ynpaeneHua WDT pacnonoxeH B permctpe WDTCON. Peructp goctyneH gnis 3anvMcu U YTeHus.
MporpammHoe ynpasneHue padotort WDT BO3MOXHO Tonbko, ecniv WDT BbIKINtOUeH B BUTax KOHpUrypauum MMKPOKOHTpOnepa.

Peaucmp 19-14. WDTCON: Peructp nporpammHoro ynpasneHnusa WDT

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
| - | - | - | - | - | - | - | SWDTEN |
but 7 but 0

ouT 7-1  He ucnonb3yroTca: untaroTcs kak ‘0’

out 0 SWDTEN: lNporpammHoe BkntoveHne WDT
1 = WDT Bknto4eH
0 = WDT BbIkntoyeH, ecnun 6ut WDTEN B peructpax koHdurypauum paseH ‘0’

O603Ha4eHns
R = yTeHue buta W = 3anucb 6uta U = He ucnonbeayeTcs, untaetcs kak ‘0’
- n = 3HaveHne nocne POR ‘1’ = 6uT yctaHOBNEH ‘0’ = 6uT cbpolueH X = HeM3BEeCTHOE COCT.
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19.2.2 Noctpenutenb WDT

WDT umeeT noctaenutenb, KOTOPbIN MOXeT yBenuuutb nepuod nepenonHeHns WDT. KoaddumumeHT noctaenutens
ycTaHaBnmBaeTcs B tontax koHdurypaumm B permctpe CONFIG2H.

PucyHok 19-1. CtpyktypHas cxema WDT

Tarnimep -
WDT Moctoenutens
8
Y
8 -1 MUX -%— WDTPS2:WDTPSO0
WDTEN J SWDTEN 6ut

BuT KoHurypaumm

I'IepenonéHMHe WDT

TMpumeyanue. Butel WDTPS2:WDTPSO0 pacnonoxeHbl B peructpe koHdurypaumum CONFIG2H.

Tabnuya 19-2. Pernctpbl 1 6UTbI, cBsi3aHHble ¢ paboton WDT

Uma Bbut 7 But 6 burt 5 Bbut 4 Bbut 3 but 2 But 1 But 0
CONFIG2H - - - - WDTPS2 WDTPS1 WDTPSO0 WDTEN
RCON IPEN - - -RI -TO -PD -POR -BOR
WDTCON - - - - - - - SWDTEN

3aTeHeHHble A4Yekn Ha paboTy He BIUSIIOT.

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 194



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

19.3  Pexum 3HepzocbepexeHus1 SLEEP

Mepexopn B pexxum aHeprocbepexxeHns nponcxoamuTt no komaHae SLEEP.

Mpu nepexopge B pexum SLEEP crtopoxesoi Tanmep WDT cbpacbiBaetcs, HO npogorkaeT pabotaTte. B peructpe
RCON<3> 6uTt -PD cbpacbiBaetcs B '0', 6ut -TO RCON<4> yctaHaBnuBaeTcs B '1', TAaKTOBbI reHepaTop MWKPOKOHTpornepa
BblKMtoYeH. [opTbl BBOAa/BbIBOAA OCTAOTCA B TOM K€ COCTOSIHUM, YTO M A0 BbINOMNHeHWs komaHabl SLEEP (Bbicoknii ypoBeHb,
HWU3KWIA YPOBEHb, TPETbE COCTOSAHME).

[nsa cHwkeHns sHepronoTpebnenns B SLEEP pexume Bce kaHanbl BBOAa/BbiBOAa AOMKHbI OblTb MOAKMIOYEHb! K Vpp nnu
Vss Mpu OTCYTCTBMM TOKOB M3 BHELLHEW CXEMbl Yepe3 BbIBOAbI MOPTOB. BbiBOAbI, HAX0oAAWMECA B TPETbEM COCTOSHWU, OOMMKHbI
MMETb BbICOKUI NN HN3KWUIA YPOBEHb CUrHana, 4Tobbl n3bexaTtb TOKOB nepekntoyeHust BxogHbix bydepos. Bxoa TOCKI pomkeH
ObITe noakmnodeH K Vpp Mnn Vss ANs CHUXEHUS dHepronoTpebnenusi. [JomkHbl yuMmTbiBaTbCA BHYTPEHHWE NOATArMBatoLmne
pesucTopsbl, BKNoYeHHble Ha Bxogax PORTB. Ha Bxoae -MCLR gormkeH 6biTb BbICOKMI ypoBeHb curHana (Vinwc).

19.3.1 Bbixopa us pexuma SLEEP

MwukpokoHTponnep BbiigeT ns pexuma SLEEP no ogHoMy 13 cnegyowmux cobbITHiA:
1. BHewwHwuin cbpoc no curHany Ha Bxoge -MCLR
2. [MepenonHexue ctopoxesoro Tanmepa WDT (ecnu OH BKMOYEH)
3. TlepudepunHoe npepbiBaHue (INT, nameHeHue ypoBHS curHana Ha Bxogax RB7:RB4 v ap.)

Cnuncok npepbiBaHWi OT nepudepuinHblX Mogynem, KOTopble MOTryT BbIBECTY MUKPOKOHTponep us pexuma SLEEP:
1. Yrenwue/sanuce PSP

MepenonHeHne TMR1 B pexxume acCMHXPOHHOIO cYeTYMKa

MepenonHeHne TMR3 B pexxmMme acMHXPOHHOMO cHeTYnKa

MpepbiBanve ot mogynst CCP

Tpurrep cneumansHoro cobbitna (TMR1 gomkeH paboTaTe B pevMe aCUHXPOHHOTO cHeTYMKa)

O6HapyxeHne START/STOP Ha wuHe I’Cc mogynem MSSP

Mpuem/nepenava bavita B pexxmume Be4OMOro SPII’C

Mpuem/nepegaya USART B BEAOMOM CUHXPOHHOM pexume

. 3aBepuieHne npeobpasosaHus ALIMN (koraa ncnonb3yetcsa BHyTpeHHUn RC renepaTop ansa ALIM)

0. 3aBepleHue 3anncn B EEPROM

1. MpepbiBaHme ot mogynsa LVD

220NN

[Opyrue npepbiBaHus OT nepudepUiiHbIX MOgyrnewn He MOryT BbIBECTM MUKPOKOHTpornep 13 pexuma SLEEP.

BHewHwuin curHan -MCLR Bbi3biBaeT c6poc MUKPOKOHTponnepa. [pyrne cobbiTus Bbi3biBAOT NPOAOIMKEHME BbINOSHEHUS
nporpammbl. Butel -TO u -PD B peructpe RCON moryT wucnonb3oBaTbCA Ans onpedeneHns npuudvHel  cbpoca
MUKpokoHTpornnepa. but -PD cbpacbiBaetcs B '0' npu nepexoge B pexum SLEEP. But -TO cbpacsiBaeTcd B '0' ecnv nponsoLuno
nepenonHexne WDT.

Mpu BbinonHeHun komaHabl SLEEP npoucxoout npensbibopka cneaytowen MHCTpykuumn (PC+2). Ecnv npepbiBaHue
AOIMKHO BbIBOAUTL MUKPOKOHTpOMMep 13 pexuma SLEEP, cooTBeTcTByIOWMIA BUT paspeLLeHusi NpepbiBaHNS yCTaHaBNMBaeTCcs B
'"1'. MukpokoHTponnep BbixoguT u3 pexuma SLEEP HesaBucumo ot coctosiHus 6uta GIE. Ecnn GIE=0, BbinonHsieTcs
cnepyowas MHCTpykuma nocne SLEEP 6e3 nepexoga no BekTopy npepbiBaHun. Ecnn GIE=1, ncnonHseTtca cnepytowas
MHCTPyKums nocne SLEEP n nponcxoanT nepexof Ha nognporpammy o6paboTku npepbiBaHuii. Korga BbinonHeHWe kakon-nmbo
KOMaHAabl Npuv BbixoAe u3 pexvuma SLEEP HexenaTtenbHo, Heob6xoammo none komaHabl SLEEP ncnonb3oeate nHctpykumio NOP.

19.3.2 Bbixoa us pexxuma SLEEP no npepbiBaHuio

Korga 6uTt rmobanbHoro paspelueHus npepbiBaHnii GIE copoweH B '0', a 6UT paspelueHns nepndepuinHbIX NpepbIBaHUR 1
COOTBETCTBYIOLMIA dhrar NpepbiBaHWs YCTaHOBMEH B '1', TO BO3HMKHET OOHO U3 CreayroLmx cobbITuii:
e Ecnn npepbiBaHMe BO3HWKaeT nepen BbinonHeHnem komaHabl SLEEP, Tto BmecTo wmHcTpykumm SLEEP Gyget
BbinonHeH nycton umkn NOP, WDT u noctaenutens WDT He OyayT cOpolueHbl, 6ut -TO He 6yneTt ycTaHOBMEH B
'1', a 6ut -PD He GyaeT cbpolueH B '0'.
e Ecnu npepbiBaHne BO3HMKAET B TeYEHWE WNW MOCMe BbIMOMHEHUs WHCTpykumm SLEEP, To mMumkpokoHTponnep
HemeaneHHo BbinaeT ns pexuma SLEEP, a komanga SLEEP BbinonHseTtcs nonHocteto. WDT m noctaenutens WDT
cbpotueHbl, 6uT -TO ycTtaHoBneH B '1', 6ut -PD cbpoweH B '0'.
Oaxe ecnu pnarv npepbiBaHWin 66K NPOBEPEHbI Nepes BbiNonHeHnemM komaHabl SLEEP, oHn moryT ObITb yCcTaHOBMEHbI
B TeYeHWe BbINONHEeHUs MHCTpykumm SLEEP. [ina koHTponsi nonHoro BeinonHeHus komaHael SLEEP npoBepbTe cocTosiHve buta
-PD. Ecnun -PD = 1, 1o BMecT0 MHCTpyKumn SLEEP 6bin BbinonHeH nyctoi Lumkn NOP.
[na rapaHTmpoBaHHoro cépoca WDT nepep nHctpykumen SLEEP pekomeHayeTcs ucnonssosatb komaHgy CLRWDT.
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PucyHok 19-2. BpemeHHas Avarpamma BbIXO4a MUKPOKOHTpornnepa us pexvma SLEEP no npepbiBaHuio ¢ Bxoga INT

Q1] @2l @3l 4, a1l Q2 @3l @4, Qi . . Q1l @2 Q3 @4, a1l Q2| @3l a4, a1l ad Q3| @4, Q1] Q2| Q3| Q4,
OSC1/ M\ /NN =\ /A
CLKOUT®\  ,/~——\_  /~—\  Tos1® | / \ / A\ N a—
NT | | L | : | |

INTF . ! ! \/' 3
(INTCON<1>) ' r:lepexop, Ha obpaboTky npepb|BaHV|l7|( ) ! !
GIEH ; ; TR e— ; ; \ . . .
(INTCON<7>) ! , ! \ . . 5 .
. . . SLEEP . . . . .
MocnenoBaTeNbHOCTS KoMaHy : f : ! : : :
PC X PC X ___PC+2 X PC+4 X PC+4 X PC+4 X 0008h X___000Ah .
Eg':,lﬁaoH%'(S {:Inst(PC) = SLEEP' Inst(PC+2) ' ' Inst(PC +4) ! X Inst(0008h) ' Inst(000Ah) '
Bb&gﬁn’;fqi‘fe : Inst(PC - 1) : SLEEP : ! Inst(PC + 2) : MycToit uikn  + TlycToi Lk : Inst(0008h) :

lNpumeyaHusi:

1. Pexum renepatopa XT, HS nnu LP.
Mpepnonaraetca, yto GIE=1. MNMocne Bbixoga n3 pexuma SLEEP npowusongeT nepexon no BeKTOPY
npepbiBaHKs.

3. Tost = 1024 Tosc (He macwTabHbIn pucyHok). Ona RC pexuma reHepaTopa 3afepka OTCyTCTBYeT.

4. CLKOUT He pocTyneH ons aTux peXxuMoB reHepatopa, HO NokasaH Ans NOosICHEHWUst auarpaMmbl.
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19.4 Bepudbukayus u 3awuma Kooa rnpo2pamMmbi

CrpykTypa 3awmTsl Flash namsatu mukpokoHTponnepos PIC18 cywectBeHHO oTnmyaeTtcs oT gpyrmux PICmicro.
Monb3oBaTtenbckasi NamsATb NporpaMM pasgeneHa Ha 6roku. OguH 13 6rnokoB — 6ok 3arpysynka 512 Gawt. OcTtansHas
namsaTb pasgeneHa Ha 4 6rnoka ¢ GUHapHbIMK rpaHUMLaMM.
Kaxabivi 3 nAaTn 6nokoB nMeeT Tpy ynpaensiowmx buta sawms:
e  But 3awmTel (CPn)
e  But 3awuTel 3anucu (WRTn)
e BuT 3awmThl BHEWwHero TabnunyHoro yteHns (EBTRnN)

Ha pucyHke 19-3 npepncrtaBneHa opraHmsauus namaTy nporpamm ¢ 16- n 32-kunobanTHbIMW NamMsaTh U GUTbl 3aLnThI,
CBSI3aHHbIE C KaxxabIM 6riokom. dakTmuyeckoe pacnonoxeHve 6utos cmoTpute B Tabnuue 19-3.

PucyHok 19-3. 3alumTta namsitTu nporpamMm B MmnkpokoHTponnepax PIC18FXX2

Pasmep namAaTU/MUKPOKOHTponnep
BuTbl 3aWmnTbI 6NoKa namATH
16 kGauT 32 k6anT Onana3oH nporpamMmm:
(PIC18FX42) (PIC18FX52) agpecoB
. o 000000h
3arpy3o4Hbii 6rok 3arpy3ouHbiin 6rok 0001FFh CPB, WRTB, EBTRB
000200h
Bnok 0 Bnok 0 CPO, WRTO, EBTRO
001FFFh
002000h
Bnok 1 brnok 1 CP1, WRT1, EBTR1
003FFFh
He peanusoBaHo 004000h
‘-IVITpaeTCﬂ KaK ‘0’ Bnok 2 CP2, WRT2, EBTR2
005FFFh
H 006000h
e pea”"'3°*3?g? Brok 3 CP3, WRT3, EBTR3
ynTaeTcs Kak 007FFFh
008000h
ez peanmsoaa‘HP e peanmaoBa‘H‘o (He peanusoBaHHas obrnacTtb namsiti)
ymTaetcs kak ‘0 yntaetcs kak ‘0
1FFFFFh

Tabnuya 19-3. Pernctpbl 1 6UTbI, CBSI3aHHbIE C 3aLLMTON Koga

Umsa bur 7 But 6 Bbut 5 Bbut 4 But 3 But 2 But 1 But 0 He sanpor.

3HayeHue

300008h CONFIG5L - - - - CP3 CP2 CP1 CPO ---- 1111
300009h CONFIG5H CPD CPB - - - - - - 11-- ———-
30000Ah CONFIG6L - - - - WRT3 WRT2 WRT1 WRTO ---- 1111
30000Bh CONFIG6H WRTD WRTB WRTC - - - - - 111- ———-
30000Ch CONFIG7L - - - - EBTR3 EBTR2 EBTR1 EBTRO -——- 1111
30000Dh CONFIG7H - EBTRB - - - - - - -1-- ———-

3aTeHeHHble A4eliku Ha paboTy He BNUSIOT.
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19.4.1 3awmTa namsATU Nporpamm

Monb3oBaTenbckast NaMsaTb NPOrpaMm MOXET OUTb NpoYMTaHa UNK 3anMcaHa komaHaamm TabnuyHoro yteHus/3anucu. 1D
MUKPOKOHTpOJiepa MOXET ObITb MPOYMTAHO KOMaHAOW TabnuMyHOro 4teHusi. BuTbl KOHurypauum MoryT ObiTb M3MEHEHbI
TabnnYHbIM YTEHNEM/3aMNNCHIO.

[nsa paboTbl nporpaMmmbl nonb3oatens 6utel CPn He okasbiBatoT npsiMoro addpekta. butbl CPn 3anpelyatoT BHelHee
yTeHue/3anucb. bnok namsTn nporpaMMm MoXeT ObiTb 3aluumLleH oT TabnuyHon 3anucu, ecnn 6ut WRTn paBeH ‘0’. butel EBTRN
ynpaensT TabnuyHbiM yteHnem. Ecnu 6ut EBTRN 3anporpammupoBaH B ‘0’, TO TabnuyHoe yteHne Gnoka BO3MOXHO TOSbKO
KOMaH4aMu YTEHWsi, BbINOMHAEMbIMM B 3TOM Gnoke. UTteHne komaHgamu m3 apyrx 6nokoB 3abnokmpoBaHo (YTeHue Gyaet
paeaTb pesynbTat ‘0’). Ha pucyHkax 19-4, 19-5 n 19-6 cmoTpuTe nosicHeHMs onepauuin TabrMYHOro YTEHUs, 3anMcu U YTEHUs ¢
BKIHOYEHHOW 3aLLUUTON.

lMpumeyaHue. Butbl 3awmTbl OT YTeHnss EBTRN MoryT GbITb TONbKO 3anporpammupoBaHbl B ‘0’ 13 ‘1’. He BO3MOXHO
3anucatb B 6utel EBTRN “1°, ecnn oHn B ‘0’. Buthl EBTRN ycTaHaBnvBaoTcst B ‘1’ TONbKO MPW MOSIHOM CTMPaHWM MamsaTu
MUKPOKOHTpornepa. KomaHabl cTupaHus 6rnoka n MofHoro CTMpaHus namsaty MoryT ObiTb BbIMOSIHEHbI TOMBKO MO MHTepdency
ICSP BHeLHMM NporpaMMaTopoM.

PucyHok 19-4. TabnunyHasi 3anmMcb oTBEprHyTa

3Ha4yeHue perncTpoB MamsATL Nporpamm BuTbl KOHDUrypauum
000000h
WRTB,EBTRB =11
0001FFh
000200h

WRTO,EBTRO = 01

TBLPTR = 000FFF el pueelli--

PC = 001FFE TBLWT * | 001FFFh

002000h

WRT1,EBTR1 =11

003FFFh
004000h

PC = 004FFE TBLWT * WRT2,EBTR2 =11

005FFFh
006000h

WRT3,EBTR3 =11

007FFFh

Pesynbmam. JTiob6as TabnuyHas 3anunce nurHopupyetcs, korga WRTn=0.
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PucyHok 19-5. Tabnu4Hoe YTeHne OTBEPrHyTO

3HauyeHue perucTpos NamaTb nporpamm BuTbl KOHUrypauum
000000h
WRTB,EBTRB =11
0001FFh
000200h
TBLPTR = 000FFF
WRTO,EBTRO =10
001FFFh
002000h
PC = 002FFE TBLRD * WRT1,EBTR1 =11
003FFFh
004000h
WRT2,EBTR2 =11
005FFFh
006000h
WRT3,EBTR3 =11
007FFFh

Pe3ynbmam. Jlto6oe TabnmyHoe YTeHue Mexay Grnokamm namsaty nporpamMm 3anpelleHo, korga EBTRn=0. B TABLAT
nomMetllaeTcsa 3HaveHue ‘0’

PucyHok 19-6. Tabnnm4Hoe YTeHue BbINOIHEHO

3HavyeHune perucTpoB MamATb nporpamm BuTbl KOHUrypauum

000000h

WRTB,EBTRB = 11
0001FFh
000200h

TBLPTR = 000FFF WRTO0,EBTRO =10
PC = 001FFE TBLRD * 001FFFh
002000h

WRT1,EBTR1 =11
003FFFh
004000h

WRT2,EBTR2=11
005FFFh
006000h

WRT3,EBTR3 =11
007FFFh

Pe3ynbmam. TabnnyHoe 4TeHne pa3peLleHo BHYTpu 6rnoka namsTti, korga EBTRn=0. B TABLAT nomeluaeTcsa 3HayeHne
no ykasateno TBLPTR.
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19.4.2 3awwuta EEPROM namaTtu gaHHbIX

EEPROM namsTb gaHHbIX MOXeT ObITb 3alyuuieHa OT BHELUHEro YteHusi/3anvcyn 6utamm koHgpurypaumm CPD, WRTD.
Ecnn 3anporpammupoBaH 6ut CPD B ‘0, TO 3anpellieHo BHelwHee 4teHue/sanucbe EEPROM namsatu paHHbix. Ecnn
3anporpammupoBaH Tonbko 6ut WRTD, To 3anpelleHa BHelwHsia 3anucb B EEPROM namsite gaHHbIx. 3awmta EEPROM namsatn
OaHHbIX HE OKa3blBaeT BIMSIHNE Ha onepauun ¢ NaMaTblo KOMaH4aMu MUKPOKOHTponepa.

19.4.3 3awmTa perucTpoB KoHdUrypaumm

PerncTpbl KoHdurypauum moryT 6biTb 3awmileHsl oT 3anncn. but WRTC ynpaenseT 3awmTton pernctpoB KOHUrypaumm.
Komangamu mukpokoHTponnepa 6ut WRTC goctyneH Tonbko Ans yteHus. MameHuts 6ut WRTC MOXHO TOMbKO MO MPOTOKONY
nporpammupoBaHust ICSP.

19.5 Pa3meweHue udeHmugukamopa ID

Bocemb siveek namsatu nporpamm (200000h-200007h) npegHasHayeHbl AN pasMelleHus naeHtudumkaTopa, KoTopble
MOTyT UCMOMb30BaTbCA ANSA COXPAHEHUSA KOHTPOMbHOW CyMMbl Unu Apyron uHdgopmauuun. floctyn K ID pernctpam BO3MOXEH B
HOpMarnbHOM pexume pabdoTel komaHgamu TBLRD n TBLWT. Peructpbl ID mMoryT 6biTb MpounTaHbl NPy BKIKOYEHHOW 3alumTe
Koga.

19.6 BHympucxemHoe npoecpammuposaHue ICSP

MukpokoHTponnepbl PIC18FXX2 moryT ObITb 3anporpaMMUpOBaHbl MO MocrnefoBaTernisHOMY MHTepdency B roToBOM
n3genuu. lMporpaMmmunpoBaHve BbINOMHAETCA MO ABYM NMHUSIM MOCneaoBaTenbHO uHTepdenca (AaHHble, CUHXPOHWU3auMs) v
TPEM [OMNOMHUTENbHBIM JNIMHUAM: HanpsXXeHWe nuTaHud, obwmii NpoBOA, HamnpsKeHue nporpaMMupoBaHud. OTO Mo3BonseT
M3rotTaBnMeaTh MnaTtbl C HE 3anporpamMMMPOBaHHLIMU MUKPOKOHTpOMMepamu, a 3aTeM 3arpyaTb B HUX Mporpammy nepeg
noctaskoun nsgenus. laHHas pyHkuma Takke no3sonset 06HOBNATL NporpaMMHoe obecneyeHne MUKPOKOHTPOSNEPOB.

19.7 BHympucxeMHbIlU omnad4yuk ICD

Ecnun 6ut DEBUG B peructpe koHdurypaumm CONFIG4LpaBeH Hymto, TO paspeLlleH pexnm BHYTPUCXEMHOW OTnagku. JATa
YyHKUUST NpefocTaBnseT MpocTble (OYHKUUM OTNafky koda nporpamMmmbl npu ucrnonb3oBaHun MPLAB IDE. Ona pabothbl
oTnagyvka UCnonb3yeTcs YacTb PECYPCOB MUKPOKOHTPOIepa, nokasaHHblx B Tabnuue 19-4.

Tabnuya 19-4. Pecypcbl, Ucnonb3yemble A5l pexvmMa BHYTPUCXEMHOMN OTnagku

MopTbl BBOAA/BBIBOAA RB6, RB7
Crek 2 YPOBHS
[Mamate nporpamm 512 Gant
[NamMaATb AaHHbIX 10 Gant

[Ona ucnonb3oBaHUS pexvMMa BHYTPUCXEMHOW OTMafdKU CXema YCTPOWCTBa AOKHA npedycMaTpvBaTb BO3MOXHOCTb
nogkntoyeHus K Bbisogam -MCLR/Vep, Vpp, GND, RB6 1 RB7, aHanormiHo pexnmMmy BHYTPUCXEMHOMO nporpammmnpoBaHms ICSP.

19.8 PexuM HU3KOB0JIbLMHO20 NpPo2pamMmMupo8aHus

Butr LVP B pernctpe koHdurypaumm CONFIG4L wcnonb3yetcs [Ans  paspelleHust pexmnma  HU3KOBOSbTHOro
nporpaMMMpoBaHns. OTOT PEXUM MO3BONSAET 3anporpammmpoBaTb MUKPOKOHTponmep no uHtepdency ICSP npu ogHom
UCTOYHUKE NuTaHus (He TpebyeTcs nopgaBaTb HanpsbkeHWe Viun Ha BbiBog -MCLR). Mo ymonuanuio LVP=1, paspelwwas
HWM3KOBOSbTHOE MNporpammupoBaHue. MNpn atom BbiBOog RBS/PGH ucnonb3yetcs ANS HU3KOBOMBTHOTO NPOrpaMMUMPOBaHWS U
nepectaet ObiTb UMPOBLIM MOPTOM BBOAA/BbIBOAA. MWKPOKOHTpONNEp nepexoauT B PEXUM MpOorpaMMmpoBaHus, Korga Ha
BblBoAe RBS/PGM BbICOKMIN ypoOBEHb curHana. PexvM cTaHgapTHOro nporpaMmMupoBaHuWs Mo npexHemy AocTyneH (korga Ha
BbIBoge -MCLR HanpsbkeHue Vinn).

lMpumeyaHus:

1. Pexvm cTaHgapTHOro nporpaMM1MpoBaHns Bcerga 4OCTyneH, He3aBUCUMO OT CocTosHuS 6uta LVP.

2. B pexume HU3KOBOMbLTHOrO nporpammupoBaHuns BbiBog RB5/PGM He MoXeT Mcnonb3oBaTbCs Kak LMPOBON MOPT
BBOAa/BbIBOAA.

3. B pexvme HM3KOBONbLTHOrO nporpammupoBaHns 6ut TRISB<5> pomkeH 6biTb cOpoweH B '0' AnNsS OTKMOYEHUS
NOATATNVBAOLLEro pesnucrTopa Ha BXode.

Ecnu pexvm HWM3KOBONBTHOMO NPOrpaMMuMpoBaHUsA He ucnonb3yetcsi, 6ut LVP gomkeH 6biTb cOpoweH B '0', BbIBOA
RB5/PGM craHoBuTCS LMdpoBbIM NopToM BBOAa/BbiBoAa. Byt LVP moxeT 6biTb M3MeHeH TOMbKO B CTaHOApTHOM pexume
nporpaMmmMmupoBaHus (korga Ha BbiBoge -MCLR HanpsikeHune Vigy). Korga 6ut LVP=0, BO3MOXEH TONMbKO CTaHAAPTHLIA PEXUM
NporpaMMMpOBaHUS/NPOBEPKMN MUKPOKOHTPOepa.

B pexume nporpammumpoBaHnsa ICSP npu BbiNoOnHeHMU onepauuy CTUpaHus BCEN NamaTv (BKMYas CHATWE 3aliuThbl)
HanpshxeHne NTaHus JOMmKHO BbiTb 0T 4.5B oo 5.5B. Bce octanbHble onepauum NnporpaMMUMpoBaHust MOryT BbiTb BbIMOSIHEHBI BO
BCEM AManasoHe HaMpsHhKeHUA NMTaHus.
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20. OnucaHue cuctembl KOMaHA

Habop komaHg PIC18FXXX HeckonbKko paclUMpeH No CpaBHEHWIO ¢ npeabigywmmmn Bepcuammu PICmicro, Ho o6ecneynBaeT
NerkocTb NepeHoca nNporpammbl, HANNMCaHHOW ANA MUKPOKOoHTponnepoB PICmicro cpegHero cemenicTaa.
BonbWHWHCTBO KOMaHA4 3aHMMalT OAHO CMOBO B MamsATu nporpamm (16 6uT), HO ecTb 4 KOMaHZbl, ANS KOTOPbIX
HeobxoaMMo ABa crioBa B NaMsiTV Nporpamm.
Kaxxgas komaHga coctouT wu3 ogHoro 16-paspsigHoro cnosa, pasgeneHHoro Ha kog onepauun (OPCODE),
onpeaensitoLni TUN KOMaH4bl U OOWH UMM HECKOMBbKO OnepaHaoB, OnNpeaensiioLme onepaumio KoMaHab!.
Cuctema KkOMaHA OpTOroHarnbHa, BCe KOMaHAbl pa3gefieHa Ha YeTbipe OCHOBHbIX Fpynnbi:
e bBanT-opreHTMpPOBaHHbIE KOMaHAbI
e BuT-OopMeHTUpOBaHHbLIE KOMaHAbI
e Onepauun c KOHCTaHTaMu
e YnpaBnswLwme KOMaHabl

CeogHbivi cnucok komaHg PIC18FXXX cmoTpuTte B Tabnuue 20-2. OnncaHne nonen koMaHabl U AeCKPUNTOPOB CMOTpUTE
B Tabnuue 20-1.

BanT-oprMeHTUpOBaHHbIEe KOMaHAbl MMEIOT criefytoLne onepaHabl:

e  Peructp ('f'), kK KOTOpOMY BbINONHsIETCS ObpalleHne
e PasmelyeHune pesynbTtarta komaHapl (‘d’)
e [loctyn Kk namaTtu (‘a’)

[na ©anT-opueHTMpOBaHHLIX KOMaHp 'f' siBnAeTcs ykasaTtenem perncrtpa, a 'd' ykasaTenem agpecaTa pesynbraTta.
YKasartenb peructpa onpegensieT, Kakoh perucTp AOIDKEH MCMONb3oBaTbCA B KOMaHAe. YkasaTtenb agpecarta onpefensert, rae
6ynet coxpaHeH pesynbTat. Ecnn 'd'=0, pesynbtat coxpaHsietcs B pernctpe W. Ecnu 'd'=1, pesynbTaT coxpaHseTcs B perucrtpe,
KOTOpbIV MCNONb3yeTCs B KOMaHAE.

BuT-opueHTMpPOBaHHbIE KOMaHAbI UMEIOT CrieayoLme onepaHabl:
e Peructp (‘f'), kK KOTOpOMy BbINONHsIETCSA 0bpalLeHne
e  but B peructpe (‘b’)
e [loctyn k namaTn (‘a’)
B 6uTt-opreHTnpoBaHHbIX KOMaHgax 'b' onpegensieT Homep 6uta ydacTBytoLlero B onepauun, a 'f' - ykasaTtenb perucrpa,
KOTOpbIV COQEPXKNT ATOT BUT.

KomaHgpbl onepaumin ¢ KOHCTaHTaMM MOTYT UMETb OnepaHAabl:
e KoHcTaHTa, KoTopas 6yaeT 3arpyxeHa B permctp (‘'k’)
e  Peructp FSR, 4Tobbl 3arpy3nTb 3Ha4YeHNe B yKasbiBaeMbIi PEFUCTP
e Het onepaHngos (‘-)

KomaHabl ynpaBneHus MOryT CoaepxaTh cregyroLme onepaHabl:
e Agpec B namatu nporpamm (‘n’)
e Pexum BbinonHeHusa komaHg Bbi3osa (Call) nnu sosspara (Return) (‘s’)
e  PeXum BbINOMHEHUS KOMaHA TabnmyHOro YteHus/3anucu (‘'m’)
e Het onepaHngos (‘-)

MpakTnyeckn Bce KOMaHAbl 3aHMMalOT OAHO CIIOBO B MaMSATM NPOrpamMM, KpoMme 4YeTblpex KOMaHA, 3aHMMarowux ABa
CrnoBa B NamsATv nporpamMm. OTW KOMaHAbl 3aHMMalOT [Ba CroBa M3-3a 6onblIoro vvMcna onepaHaoB (komaHga 32 6uta). Bo
BTOPOM croBe 4 cTapwux 6uta Bcerga paeHbl “1’. Ecnu BTopoe cnoBo komaHAbl OyAeT BbIMNOMHEHO Kak OTAeNnbHasi komaHaa, To
BMECTO Kakmx-nmbo onepauuii BeinonHseTcs nycton umkn NOP.

Bce ogHOCNOBHbIE KOMaHAb! BLIMOMHAKTCS 33 OAWH MaLUMHHBIA LMK, KPOME KOMaHA, YCroBME KOTOPbIX UCTUHHO U B
pesynbTaTe MCMOSIHEHUSI KOMaHAbl U3MeHsieTcsl cyeTumk komaHg PC. B 3ToM crnyyae komaHOa WCMOSMHAETCs 3a ABa LMkna,
OOMONHUTENbHO BbINOMHASA nycton umkn NOP.

[ByxCcrnoBHble KOMaHAb! BbIMOIHAKTCS 3a ABa LUKNa.

OAvH MaWWHHBIA UMKIT COCTOUT M3 4-X NEepuofoB TaKTOBOrO curHana. Takum obpasom, npu TakTtoBoW 4vactote 4MIy
HOopMarsibHast ANUTENbHOCTL BbINOMIHEHUSA KOMaHAbl 1MKC. Ecnun ycnoBue koMaHabl UICTUHHO MU U3MEHSAETCHA 3HAaYEHUe cyYeTYMKa
KOMaH/, TO KOMaH/Aa BbINOMHAETCS 3a ABa MaLUUHHbBIX LUKNa 2MKC.

Ha pucyHke 20-1 npeacTtasneHsl obwme opmatsl KOMaHa,.

Bo Bcex npumepax npumeHsieTcs dopmat uucen “nnh’, 4ToGbl NpeacTaBWTb LWecTHaguaTepuyHoe uucno, rae h -
LecTHagLuaTepuyHas umdpa.

MHeMoHuKa KomaHa, nogaepxveaemas accembnepom MPASM, nokasaHa B Tabnuue 20-2.

Mogpo6GHoe onucaHne Kaxaon komaHabl cMoTpuTe B pasgene 20.1.
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Ta6bnuya 20-1. OnucaHune nonew komaHgbl U 4ECKPUNTOPOB
O603Ha4YeHne OnucaHue

a BuT goctyna Kk namaTu:
a =0 : ObpaweHune k O3Y 6bicTporo gocTyna (3HadyeHve pernctpa BSR nrHopupyetcs)
a =1 : ObpaweHue kK O3Y c yyeTom 3Ha4eHus1 peructpa BSR

bbb Howmep 6uta B 8-paspsgHom peructpe (o1 0 go 7)
BSR Pernctp Bbibopa 6aHka namaTtn. Mcnonb3yeTcsa ans Bblbopa Tekywlero 6aHka namsaTtu.
d BuT pasmelleHns pesynbtata KoMaHabl:

d = 0 : PesynbTaTa nomeuaetca B pernctp WREG
d = 1: Pe3ynbTat coxpaHsietca B peructpe ‘f

dest Appecar pesynbraTa: pernctp WREG unu peructp ‘f B O3Y

f 8-paspsagHbin agpec pernctpa (ot 0x00 go OxFF)

fs 12-paspsgHbin agpec pernctp nctoynHmka (ot 0x000 go OxFFF)

fd 12-pa3psagHbivi agpec perucTtp npuemHuka (ot 0x000 go OxFFF)

k KoHcTtaHTa nnun metka (8-, 12- unu 20-paspagHoe 3HavyeHune)

label Mmsa meTkn

mm Pexum paboTel pernctp TBLPTR npu onepaumsax TabnmyHOro YteHus/3aanncy (MoXXeT NCMNoNb30BaTbCs

TONMbKO B onepaumax TabnmyHoro YyteHusi/aanucn).
3HauyeHune peructpa TBLPTR He nameHsieTcs

*+ 3Hauenue pernctpa TBLPTR nocT - nHKkpemeHTupyeTcs

- 3HaveHue pernctpa TBLPTR noct - gekpemeHTupyetcs

+* 3HaveHue pernctpa TBLPTR npef - HKpeMeHTUpyeTcs

n OTHOCMTENbHLIV aapec (3HaKOBLIV) ANS KOMaHA OTHOCWUTENbHOro nepexoa unm abCcontoTHLIN agpec
ANs KOMaHz Bbl3oBa nognporpamMm, nepexoia u Bo3espara

PRODH Crapwwii 6anT pesynbTata YMHOXEHMS

PRODL Mnagwmn 6anT pesynbrata YMHOXEHUS

s BuT BbICTPOro BbI30Ba NoANporpaMMbl/Bo3BpaTa

s = 0 : 3Ha4YeHWe JOMONHUTENbHBLIX PEMCTPOB HE UCMONb3YeTCs
S = 1 : 3Ha4YeHne HeKOTOPbIX PErMCTPOB COXPaHAETCA/BOCCTaHABNNBAETCSA B AOMONHUTENbHBIX
peructpax (6bICTpbIN pexXum)

u He ncnonb3yeTcs unu He peann3oBaHo

WREG Pabouunn pernctp (akkymynsatop)

TBLPTR 21-pa3agHbii TabnuyHbIA yKkasaTenb (ykasaTenb B NaMsaTy nporpamMmm)
TABLAT 8-paspsigHas 3allenka TabnuyHoro YTeHus/3anucu

TOS BepLuunHa cTeka

PC CYyeTynK KomaHa,

PCL Mnapgwunm 6anT cyeTynKa KomaHg,

PCH Craplumii 6anT cHeTYnKa KOMaHg

PCLATH 3awenka crapLuero 6arita cHeTYMKa KOMaHg

PCLATU 3aulenka BepxHero 6anTa cyeTYnKka KoMaHg

GIE But rmo6anbHOro paspeLueHnsi NpepbIBaHUi

WDT CTopoxeBon Tamep

-TO But nepenonHexnna WDT

-PD But BKNOYEHNA NUTaHNS

C,DC,Z OV, N ®naru AJTY: nepeHoc, 4eCATUYHbIM NEePEHOC, HyMb, MEPenonHeHne, OTpMuaTenbHbli pesynstat
[1] OnunoHanbHo

() KoHTekcT

- MpucsoeHne

<> ButoBsoe none

€ W3 Habopa
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PucyHok 20-1. O6wmin popmaT komaHz,

BaiT opueHTUpPOBaHHbIe KOMaHAbl C perncTpamu MNpumep

15 10 9
| OPCODE [ d ]

8 7 0
a | f(Nesdaitne) |

ADDWF MYREG, W, B
d = 0 - pe3ynbTaTta nomewiaetca B pernctp WREG
d = 1 - pe3ynbTaT coxpaHsieTcsi B peructpe ‘f
a = 0 : O6paLueHue k O3Y GbicTporo goctyna
a =1 :Ob6paweHue k O3Y c yyeTom 3Ha4eHus1 peructpa BSR
f = 8-pa3psaaHbIi agpec perucTpa

KomaHgbl nepemelleHns bant-bant

15 12 11 0
| OPCODE | f (Ne B charine) |

15 12 11 0
| 1111 | f (Ne B chaiine) |

MOVFF MYREG1, MYREG2
f = 12-pa3psaHbiin agpec perncrpa

BUT opreHTUpPOBaHHbIe onepauumn ¢ permcTpamm

15 12 119 8 7 0
| OPCODE | b | a | f(NeBdaiine) |

BSF MYREG, bit, B
b = Homep 6uTa B 8-pa3psagHom pernctpe
a = 0 : O6paLlueHue k O3Y GbicTporo goctyna
a =1 :Ob6paweHune k O3Y c yyeTom 3Ha4eHus1 peructpa BSR
f = 8-pa3psaaHbIi agpec perucTpa

Onepauumn ¢ KOHCTaHTaMu

15 8 7 0
| OPCODE | k (koHCTaHTa) |
MOVLW 0x7F
k = 8-pa3psigHas KOHCTaHTa
KomaHpabl ynpaBneHus
15 8 7 0
| OPCODE | n<7:0> (KOHCTaHTa) |
15 12 11 0
| 1111 | n<19:8> (koHcTaHTa) |
GOTO Label
n = 20-pa3psigHasi KOHCTaHTa
15 9 8 7 0
| OPCODE [ s | n<7:0> (KOHCTaHTa) |
15 12 11 0
| 1111 | n<19:8> (koHcTaHTa) |

CALL MYFUNC
S = BUT BbICTPOro BbI30Ba NoANporpaMmMbl/Bo3spaTa

15 11 10 0
| OPCODE | n<10:0> (koHCTaHTa) |
BRA MYFUNC
15 8 7 0
| OPCODE | n<7:0> (KOHCTaHTa) |
BC MYFUNC
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Tabnuya 20-2. Cnvncok komaHa PICT18FXXX

M CnoBo KOMaHAabl BospencrBue
HeMOHUKa "
onepaHab OnucaHue Luknos (16 6uT) Ha donarn Mpum.
Cr. Mn. Any

BanT opneHTUpOBaHHbIe KOMaHAbI C perucTpamm
ADDWF f,d,a CnoxeHne WREG un f 1 0010 0lda ffff ffff | C,DC,Z 0OV,N 1,2
ADDWFC f,d,a CnoxeHne WREG, f un 6uta C 1 0010 00da ffff ffff | C,DC,Z 0OV,N 1,2
ANDWF f,d,a Nornueckoe N WREG u f 1 0001 0lda ffff ffff | Z,N 1,2
CLRF f,a Ouucrtka f 1 0110 10la ffff ffff |Z 2
COMF f,d,a MuBepcus f 1 0001 llda ffff ffff | Z,N 1,2
CPFSEQ f,a CpasHute WREG u f, npon. ecnmn = 12wm 3)| 0110 00la ffff  ffff | - 4
CPFSGT f,a CpasHute WREG u f, npon. ecnm > 12w 3)| 0110 010a ffff ffff | - 4
CPFSLT f,a CpasHute WREG u f, npon. ecnu < 12wnn 3)| 0110 000a ffff  ffff | - 4
DECF f,d,a OekpemeHT f 1 0000 0lda ffff ffff | C,DC,Z OV, N 1,2,3,4
DECFSz f,d,a HexkpemeHT f, nponyctuts ecnu 0 1(2wnn 3)| 0010 llda ffff ffff | - 1,2,3,4
DCFSNZz f,d,a HexkpemeHT f, nponyctutb ecnu He 0 1(2wnm 3)| 0100 llda ffff ffff | - 1,2,34
INCF f,d,a NHkpemeHT f 1 0010 10da ffff ffff | C,DC,Z OV, N 1,2,3,4
INCFSzZ f,d,a WHkpemeHT f, nponycTtutb ecnun 0 1(2wnm 3)| 0011 llda ffff ffff | - 1,2,3,4
INFSNZ f,d,a WHkpemeHT f, nponyctutb ecnu He 0 1(2wvnm 3)| 0100 10da ffff ffff | - 1,2,34
IORWF f,d,a Noruyeckoe NN WREG u f 1 0001 0lda ffff ffff | Z N 1,2
MOVF f,d,a MepemecTtutsb f 1 0101 00da ffff ffff | Z,N 1
MOVFF fs, fd MepemecTnTb fs (MCTOYHMK) 1-€ cnoBo 2 1100 ffff ffff ffff | -

B fd (npvemHuk) 2-e cnoso 1111 ffff ffff  ffff
MOVWF f,a Mepemectuts WREG B f 1 0110 11la ffff ffff | -
MULWF f,a YmuoxeHne WREG u f 1 0000 00la ffff ffff | -
NEGF f,a HeratuBHoe 3HayeHue f 1 0110 110a ffff ffff | C,DC,Z 0OV,N 1,2
RLCF f,d,a CaBur BneBo Yepes nepeHoc 1 0011 O0lda ffff ffff | C,Z N
RLNCF f,d,a Cpaur Bneso 6e3 nepeHoca 1 0100 Olda ffff ffff | Z,N 1,2
RRCF f,d,a CaBur BNpaBo Yepe3 nepeHoc 1 0011 00da ffff ffff | C,Z N
RRNCF f,d,a CaBur Bnpaso 6e3 nepeHoca 1 0100 00da ffff ffff | Z,N 1,2
SETF f YcTaHoBWTb Bce 6uthl f 1 0110 100a ffff ffff | -
SUBFWB f,d, a Bbluntanue f us WREG ¢ 3aemom 1 0101 0lda ffff ffff | C,DC, Z, 0OV, N 1,2
SUBWF f,d,a Bbluntanme WREG u3 f 1 0101 llda ffff ffff | C,DC,Z 0V,N
SUBWFB f,d,a BbluntaHme WREG u3 f ¢ 3aemom 1 0101 10da ffff ffff | C,DC,Z 0V,N 1,2
SWAPF f,d,a [MomeHaTb MmecTamu nony6anTsbl B f 1 0011 10da  ffff  ffff | - 4
TSTFSZ f,a TecT f, nponyctuTs ecnmn 0 12w 3)| 0110 0lla ffff ffff | - 1,2
XORWF f,d,a Jlor. nckniovatowee UM WREG u f 1 0001 10da ffff ffff | Z,N 1,2
BuT opueHTUpOBaHHbIE onepaLuu ¢ perucTpamm
BCF f, b, a Copoc 6uta B f 1 1001 bbba ffff ffff | - 1,2
BSF f, b, a YcraHoBka 6uta B f 1 1000 bbba ffff ffff | - 1,2
BTFSC f, b, a TecTt 6uTta, nponyctutb ecnu ‘0’ 12wm 3)| 1011  bbba ffff ffff | - 3,4
BTFSS f, b, a Tect 6uTta, nponyctutb ecnu ‘1’ 12w 3)| 1010 bbba ffff f£ff | - 3,4
BTG f, b, a WHBepcus buta B f 1 0111 Dbbba ffff ffff | - 1,2
lMpumeyaHusi:

1.Tpn BbINONHEHUUN Onepaumm «4TeHne-moandmrkaums-3annucb» ¢ NOPToM BBoAda BbiBoda (Hanpumep, MOVF PORTB, 1, 0)
UCXOOHOE 3HayeHWe CUMTbIBAeTCsl C BbIBOAOB NMOpTa, a He M3 BbIXOAHbLIX 3allenok. Hanpumep, B 3alienke AaHHbIX
3anucaHo ‘1’, a BbIBOA HACTPOEH Kak BXOA W Ha 3TOM BXoAe curHan ¢ ypoHeM ‘0’, o6paTHO B 3allenky OyaeT 3anncaHo

3HayeHue ‘0.
2.Mpwu 3anmcu B TMRO (1 B komaHae 6ut d = 1) npegnenutens TMRO cbpacbiBaeTcs, ecnv oH noakntodeH k TMRO.

3. Ecnu ycrnoBure NUCTUHHO, U U3MeHseTcsa cHeTumk komaHg PC, To komaHaa BbINonHsAeTcs 3a ABa uukna. Bo BTopom uukne
BbinonHsietca NOP.
4. HekoTopble KOMaHAbl COCTOAT U3 ABYX 16-pa3psaHbIX cnoB. Ecny no kakum-T1o npyynHam cHeTYMK KOMaH nonageT Ha 2-e
CINOBO KOMaHAbl, TO OHO OyaeT BbinonHeHO kak NOP.
5. Ecnu nponsBoanTcsl 3anncb BO BHYTPEHHIOW NaMATb, TO criegyrollasi KoMaH4a He HAYHET BbIMOMHATLCA A0 TeX Nop, Noka
HEe 3aKOHYMTCS LMK 3amnucu.
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Tabnuya 20-2. Cnucok komaHg PIC18FXXX (npogomxkeHue)

MHeMOHMKa 1 CnoBo KoMmaHAbl BospgencTtBue
onepaHab OnucaHue Luknos (16 6uT) Ha donarn Mpum.
Cr. Mn. ANy
KomaHgb! ynpaBneHus
BC n Mepexop, ecnu nepeHoc (C = 1) 1(2) 1110 0010 nnnn nnnn | -
BN n Mepexop, ecnu Her. pesynt. (N = 1) 1(2) 1110 0110 nnnn nnnn | -
BNC n Mepexon, ecnu HeT nepeHoca (C = 0) 1(2) 1110 0011 nnnn nnon | -
BNN n Mepexop, ecnu non. pesynTt. (N = 0) 1(2) 1110 0111 nnnn nnnn | -
BNOV n Mepexop, ecnu HeT nepenonH. (OV = 0) 1(2) 1110 0101 nnnn nnnn | -
BNZ n Mepexoa, ecnu He Hynb (Z = 0) 2 1110 0001 nnnn nnnn | -
BOV n Mepexon, ecnu nepenonHenue (OV = 1) 1(2) 1110 0100 nnnn nnnn | -
BRA n BesycnosHbIln nepexon 1(2) 1101  Onnn nnnn  nnnn | -
BZ n Mepexop, ecnm Hynb (Z=1) 1(2) 1110 0000 nnnn nnnn | -
CALL n,s lMepexop Ha nognporpammy. 1-e cnoso 2 1110 110s kkkk  kkkk | -
2-e crnoBo 1111 kkkk kkkk kkkk
CLRWDT - Cbpocutb CTOpoXeBOW Tanmep 1 0000 0000 0000 0100 | -TO,-PD
DAW - HecsatnyHan koppekums WREG 1 0000 0000 0000 0111 | C
GOTO n Mepexop no agpecy, 1-e cnoso 2 1110 1111  kkkk  kkkk | -
2-e cnoeo 1111  kkkk  kkkk  kkkk
NOP - HeT onepauuun 1 0000 0000 0000 0000 | -
NOP HeT onepauun 1 1111 - 4
POP - YTeHue BeplmHbI cTeka Bo3Bpata TOS 1 0000 0000 0000 0110 | -
PUSH - 3anucek B BepLUMHY cTeka Bo3BpaTa TOS 1 0000 0000 0000 0101 | -
RCALL n KopoTkui nepexoa Ha nognporpammy 2 1101 lnnn nnnn nnnn | -
RESET - MporpammHbIn cbpoc 1 0000 0000 1111 1111 | Bce
RETFIE S BosepaT 13 nn ¢ paspeLl. npepbiBaHU 2 0000 0000 0001 000s | GIEH/GIEL
RETLW k Bosspat 13 nn ¢ 3arpyskon WREG 2 0000 1100  kkkk  kkkk | -
RETURN s BosspaT 13 nognporpaMmbl 2 0000 0000 0001 001s | -
SLEEP - Mepexop B SLEEP pexum 1 0000 0000 0000 0011 | -TO,-PD
Onepauunm c KOHCTaHTaMu
ADDLW k MpubaBnTb koHCTaHTY K WREG 1 0000 1111  kkkk kkkk | C,DC,Z,0V,N
ANDLW k Nornyeckoe U koHcTaHTel 1 WREG 1 0000 1011  kkkk kkkk | Z,N
IORLW k Jlornyeckoe UITN koHcTaHTbl 1 WREG 1 0000 1001  kkkk kkkk | Z,N
LFSR f, k MomecTnTb KOHCTAHTY (12 6UT) B 2 1110 1110 O00ff  kkkk | -
FSR (2 cnosa) 1111 0000  kkkk  kkkk
MOVLB k MomecTnTb KOHCTaHTY B BSR<3:0> 1 0000 0001 0000  kkkk | -
MOVLW k MomecTnTb KOHCTaHTY B WREG 1 0000 1110  kkkk  kkkk | -
MULLW k YMHOXeHue koHcTaHTbl Ha WREG 1 0000 1101 kkkk  kkkk | -
RETLW k Bosspat 13 nn ¢ 3arpyskon WREG 2 0000 1100  kkkk  kkkk | -
SUBLW k Bbluntanme WREG 13 KOHCTaHThI 1 0000 1000 kkkk kkkk | C,DC,Z, 0V,N
XORLW k Jlor. nckntoy. NN koHcTaHTel 1 WREG 1 0000 1010 kkkk kkkk | Z,N
Onepauuu NamMATb AaHHbIX <> NaMATb NpPorpaMm
TBLRD* TabnuyHoe yTeHne 2 0000 0000 0000 1000 | -
TBLRD*+ TabnuyHoe YTeHne ¢ NOCT-UHKPEMEHTOM 2 0000 0000 0000 1001 | -
TBLRD*- TabnnyHoe YTeHne C NoCT-AeKPEMEHTOM 2 0000 0000 0000 1010 | -
TBLRD+* TabnuyHoe YTeHune ¢ npea-MHKPEMEHTOM 2 0000 0000 0000 1011 | -
TBLWT* TabnuyHas 3anuck 2 0000 0000 0000 1100 | - 5
TBLWT*+ TabnuyHas 3anuck ¢ NOCT-MHKPEMEHTOM 2 0000 0000 0000 1101 | - 5
TBLWT*- Tabnu4yHas 3anucb ¢ NOCT-AEKPEMEHTOM 2 0000 0000 0000 1110 | - 5
TBLWT+* TabnuyHag 3anucb ¢ Npea-MHKPEMEHTOM 2 0000 0000 0000 1111 | - 5
lNpumeyaHusi:

1. Tpw BbINONHEHMM ONepaunn «4YTeHne-moandurkaumus-3anucby» ¢ NOPToM BBoAa BbiBoga (Hanpumep, MOVF PORTB, 1, 0)
MCXOQHOE 3HaYeHWe CUMTLIBAeTCsl C BbIBOAOB MOPTA, @ HE W3 BbIXOAHbIX 3alenok. Hanpumep, B 3allenke AaHHbIX
3anucaHo ‘1, a BbIBOL HAaCTPOEH Kak BXOL W Ha 3TOM BXOAe curHan ¢ ypoBHeM ‘0°, obpaTHo B 3allenky GyaeT 3anucaHo

3Ha4veHue ‘0.

2. Mpwu 3anucn B TMRO (1 B komaHge 6ut d = 1) npegaenutens TMRO cbpacbiBaeTcs, ecnu oH nogknioydeH k TMRO.

3. Ecmm ycnosue NCTUHHO, UITN N3SMEHAETCA CHETHMK KOMaH PC, 10 KOmMaHga BbINONHsETCS 3a ABa umkna. Bo BTOPOM UUKINe

BbIMOJIHAETCA

NOP.

4. HekoTopble kOMaHAbl COCTOAT M3 ABYX 16-paspsagHbIX cnos. Ecnm no kakum-To npyynHam cHEeTYMK KOMaHa nonageT Ha 2-e

CNoBO KOMaHAbl, TO OHO GyaeT BbinonHeHo kak NOP.

5. Ecnv nponssoguTcs 3anMcb BO BHYTPEHHIOK NamsATb, TO creylolas KoMaHaa He HavyHeT BbINOMHATLCS 40 TeX nop, noka
He 3aKOHYNTCA UMK 3anncun.
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20.1 [lMoodpobHoe onucaHue KOMaHO

ADDLW Mpub6aBuTb KOHCTaHTY K WREG

CwuHTakcuc: [label] ADDLW k

OnepaHabl: 0<k<255

Onepauus: W)y+k->W

M3meH. dnaru: N, OV, C,DC, Z

Kon: | 0000 1111 kkkk kkkk

Onucanue: Cogepxummoe permuctpa W cknagbiBaeTcs ¢
8-pa3psaaHomn KoHCTaHToM ‘K’, pe3ynbTaT COXpaHsAeTCs B
peructp W

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHue YreHne BhLinonHeHme 3anuck B
KOMaHgbl KOHCTaHThI ‘K’ pernctp W
Mpumep: ADDLW 0x15
[lo BbINOMHEHMS1 KOMaHAbI
W = 0x10
[Mocne BbINONHEHWsS KOMaHAbI
W = 0x25
ADDWF CnoxeHne WREG u f
CuHTakeuc: [label] ADDWF fl,d[,a]l
OnepaHgbl: 0<f<255
d e [0,1]
a e [0,1]
Onepauusi: (W) + (f) > dest
M3meH. dnaru: N, OV, C,DC, Z
Koa: | ooto | oida | f£frrf FEEE
OnucaHue: CnoxeHue cogepxumoro pernctpos W u ‘f. Ecnun d=0,

pe3ynbTaTt coxpaHsietca B peructpe W, ecnu d=1, To B

peructpe’ f (no ymonyanuio). Ecnu a = 0, BeiGpaH 6aHk

obicTporo goctyna. Ecnu a = 1, ucnonesyetcsa BSR.
Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne 3anuckb
KOMaHgbl peructpa ‘f BeinonHerve pesynbTaTa
Mpumep: ADDWF REG, 0, 0
,U,O BbIMNONTHEHUNA KOMaHObI
W = 0x17
REG = 0xC2
[Nocne BbINOMTHEHNA KOMaHAbI
W = 0xD9
REG = 0xC2
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ADDWFC CnoxeHue WREG, f nu outa C
CwuHTakcuc: [label] ADDWFC fl,d[,all
OnepaHabl: 0<f<255
d € [0,1]
ae[0,1]
Onepauus: (W) + (f) + (C) > dest
M3meH. donaru: N, OV, C,DC, Z
Koa: | o010 | ooda | frrf | f£fff
Onucanue: CnoxeHune cogepxumoro pernctpos W n ‘f n éuta C. Ecnn

d=0, pesynbTaTt coxpaHsietcs B peructpe W, ecnm d=1, To B
peructpe ' (no ymonyanuto). Ecnu a = 0, BbibpaH GaHk
obicTporo goctyna. Ecnu a = 1, ucnonesyetcsa BSR.

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne B 3anucb
p binoNnIHEHNE
KOoMaHabl peructpa ‘f pesynetara
Mpumep: ADDWFC REG, 0, 1
[lo BbINOMHEeHNss KOMaHAbI
c=1
REG = 0x4D
W = 0x02
[Mocne BbINONMHEHWS1 KOMaHAbI
C=0
REG = 0x02
W = 0x50
ANDLW Nornyeckoe U koHcTaHTbl 1 WREG
CwuHTakcuc: [label] ANDLW k
OnepaHabl: 0<k<255
Onepauusi: (W).AND . k > W
M3meH. dnaru: N, Z
Koa: | 0000 1011 kkkk Kkkk
Onwucanwe: Onepauumsa U c cogepxumbim pernctpa W n 8-paspsgHon
KoHcTaHToM ‘K’. Pe3ynbTaT onepauuy coxpaHseTcs B
peructpe W.
Cnos: 1
Linknos: 1
BbinonHeHve
KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne B 3anuck B
(s bINOJIHEHNE
KOMaHgbl KOHCTaHThI ‘k pernctp W
[Mpumep: ANDLW O0x5F
[o BbINOMHEeHNs1 KOMaHAbI
W = 0xA3
[Mocne BbINOMHEHNS KOMaHAbI
W = 0x03
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ANDWF JNlornyeckoe U WREG um f
CwuHTakcuc: [label] ANDWF f[,d[,al]
OnepaHabl: 0<f<255
d € [0,1]
a e [0,1]
Onepauus: (W) . AND . (f) — dest
M3meH. pnaru: N, Z
Koa: | o001 | olda FEEE | ffff
Onucanue: Tlornyeckas onepaums nopaspsigHoro M peructpos W n ‘f.

Ecnu d=0, To pe3ynbTaT coxpaHsieTca B peructpe W, ecnu
d=1, To pe3ynbTaT coxpaHsieTcsa B peructpe ‘f (no
ymonyanuto). Ecnn a = 0, BbibGpaH 6aHk GbICTporo gocryna.
Ecnu a = 1, ncnonssyetca BSR.

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne B 3anucb
™ bINOJIHEHUNE
KomaHabl peructpa ‘f pesynetara
Mpumep: ANDWF REG, 0,0
[10 BbINOMHEHMS KOMaHAbI
W =0x17
REG = 0xC2
Mocne BbLINONMHEHNsI KOMaHAbI
W = 0x02
REG = 0xC2
BC Mepexopn, ecnu nepeHoc (C = 1)
CwuHTakcuc: [label] BC n
OnepaHabl: -128 <n <127
OnepaLus:- Ecrm C =1
patms: (PC) +2+2n - PC
NameH. dnaru: Het
Kon: ‘ 1110 | 0010 nnnn | nnnn
OnucaHue: Ecnun C=1, To npoucxoant nepexog no agpecy PC+2+2n
(310 mericTBMe BbINONHAETCA 3a ABa TakTa). Ecnu ycrnosne
NOXHO, TO BbINOMHSAETCH crneayoLas KoMaHaa.
Cnos: 1
Linknos: 1(2)
BbinonHeHne
KOMaHAbl Mo TakTam
Ecnu nepexog Q1 Q2 Q3 Q4
Rexonvposarme Hrenne - BbinonHeHve 3anuce B PC
KOMaHAbl KOHCTaHThbl N
Het onepaunn | Het onepauun | Het onepauuun | Het onepauumn
Ecnu HeT nepexopga Q1 Q2 Q3 Q4
Rexopmposatine Hrehne o BbinonHeHne HeT onepauun
KOMaHAbl KOHCTaHThbl N
Mpumep: HERE BC 5

[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNs KOMaHAbI
EcnrmC=1 PC =agpec (HERE + 12)
EcrmC=0 PC = apgpec (HERE + 2)
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BCF C6poc 6uta B f
CwuHTakcuc: [label] BCF f,b[,a]
OnepaHgpbl: 0<f<255
0<b<7
a e [0,1]
Onepauus: 0 — f<b>
NameH. dnaru: Het
Koa: | 1001 | ©bbba FEEE FEFE
Onucanue: C6poc 6uta ‘b’ B peructpe . Ecnn a = 0, BbibpaH 6aHk
6bicTporo gocryna. Ecnv a = 1, ncnone3yetcsa BSR.
Cnos: 1
Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
LekoanpoBaHne l—ITeHme‘ , BLiNonHeHme 3anuncb 53,
KOMaHZbl peructpa ‘f peructp ‘f
Mpumep: BCF FLAG REG, 7,0
[0 BbINOMHEHNs1 KOMaHAbI
FLAG_REG = 0xC7
Mocne BbINONHEHW KOMaHAabI
FLAG_REG = 0x47
BN Mepexopn, ecnu Her. pe3ynT. (N =1)
CwuHTakcuc: [label] BN n
OnepaHabl: -128 <n <127
Onepauus: Ecm N =1
(PC)+2+2n—>PC
NameH. dnaru: Het
Koga: ‘ 1110 | 0110 nnnn | nnnn
Onucanue: Ecnn N=1, To npoucxoant nepexof no agpecy PC+2+2n

(aTo OencTBUE BLINMONHSETCH 3a ABa TakTa). Ecnv ycrnoeue
NOXHO, TO BbINOJHSIETCA crieaytollas koMaHaa.

Cnos: 1
Lnknos: 1(2)
BbinonHeHne
KOMaHfbl N0 TakTam
Ecnu nepexog Q1 Q2 Q3 Q4

HekoanpoBaHue YreHne
KOMaHZbl KOHCTaHThI ‘n’

BbinonHeHve 3anuce B PC

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Ecnu HeT nepexopga Q1 Q2 Q3 Q4
Rexopmposatine Hrehne o BbinonHeHne HeT onepauun
KOMaHAbl KOHCTAHTbI N
Mpumep: HERE BN Jump

[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
EcnruN=1 PC = agpec (Jump)
EcnruN=0 PC = apgpec (HERE + 2)

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 209



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

BNC Mepexopa, ecnu HeT nepeHoca (C = 0)
CwuHTakcuc: [label] BNC n
OnepaHgbl: -128 <n <127
Onepauus: Ecom C =0
(PC)+2+2n—> PC
M3meH. pnaru: Het
Koa: ‘ 1110 | 0011 nnnn | nnnn
OnucaHue: Ecnu C=0, To nponcxogut nepexog no agpecy PC+2+2n

(310 pencTBMe BbINONHAETCA 3a ABa TakTa). Ecnu ycnosune
NOXHO, TO BbINOMHSAETCH crneayloLas kKoMaHaa.

Cnos: 1
Linknos: 1(2)
BbinonHeHne
KOMaHAbl N0 TakTam
Ecnu nepexoq Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne
KOMaHabl KOHCTaHTbI ‘N’

BbinonHeHune 3anuck B PC

Het onepaumn | Het onepaumun | Het onepauun | HeT onepauun

Ecnu HeT nepexoga Q1 Q2 Q3 Q4

HekoanpoBaHne YreHne
KOMaHZbl KOHCTaHThI ‘n’

BeinonHexune HeT onepaumu

Mpumep: HERE BNC Jump
[lo BbINOMHEHMS1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINONHEHWA KoMaHAabI
EcrmC=0 PC =agpec (Jump)
EcrmC=1 PC =agpec (HERE + 2)

BNN Mepexon, ecnu non. pe3ynt. (N = 0)
CwuHTakcuc: [label] BNN n
OnepaHabl: -128 <n <127
Onepauus: Ecrm N =0
(PC)+2+2n—->PC
M3meH. dnaru: Het
Koga: ‘ 1110 | 0111 nnnn | nnnn
Onwucanwe: Ecnu N=0, To nponcxogut nepexogd no agpecy PC+2+2n

(aToO OencTBUE BLINONHSETCH 3a ABa TakTa). Ecnv ycrnoeue
NOXHO, TO BbINOJHSIETCS crieaytoLas koMaHaa.

Cnos: 1
Linknos: 1(2)
BbinonHeHne

KOMaHAbl Mo TakTam

Ecnu nepexog Q1 Q2 Q3 Q4
Rexonnposanne Hrenue o BbinonHeHune 3anuck B PC
KOMaHZbl KOHCTaHTbI ‘n
Het onepauun | Het onepaumn | Het onepauuun | Het onepaunun
Ecnu HeT nepexoga Q1 Q2 Q3 Q4
Rexopmposarine Hrehne o BbinonHeHne HeT onepauun
KOMaHAbl KOHCTaHThI ‘N
Mpumep: HERE BNN Jump

[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
EcnruN=0 PC = agpec (Jump)
EcnruN=1 PC =apgpec (HERE + 2)
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BNOV Mepexoa, ecnu HeT nepenornH. (OV = 0)
CwuHTakcuc: [label] BNOV n
OnepaHabl: -128 <n <127
Onepaums: Ecnm OV =0
(PC)+2+2n—> PC
M3meH. pnaru: Het
Koa: ‘ 1110 | 0101 nnnn | nnnn
OnucaHue: Ecnun OV=0, To nponcxoauT nepexon no agpecy PC+2+2n

(310 pencTBMe BbINONHAETCA 3a ABa TakTa). Ecnu ycnosune
NOXHO, TO BbINOMHSAETCH crneayloLas kKoMaHaa.

Cnos: 1
Linknos: 1(2)
BbinonHeHne
KOMaHAbl N0 TakTam
Ecnu nepexoq Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne
KOMaHabl KOHCTaHTbI ‘N’

BbinonHeHune 3anuck B PC

Het onepaumn | Het onepaumun | Het onepauun | HeT onepauun

Ecnu HeT nepexoga Q1 Q2 Q3 Q4

HekoanpoBaHne YreHne
KOMaHZbl KOHCTaHThI ‘n’

BeinonHexune HeT onepaumu

Mpumep: HERE BNOV Jump
[lo BbINOMHEHMS1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINONHEHWA KoMaHAabI
Ecnn OV=0 PC = agpec (Jump)
Ecnn OV=1 PC = agpec (HERE + 2)

BNZ Mepexon, ecnu He Hynb (Z = 0)
CwuHTakcuc: [label] BNZ n
OnepaHabl: -128 <n <127
Onepauus: Ecrm 2 =0
(PC)+2+2n—->PC
M3meH. dnaru: Het
Kon: ‘ 1110 | 0001 nnnn | nnnn
Onwucanwe: Ecnu Z=0, To npoucxoant nepexog no agpecy PC+2+2n

(3To AericTBMe BbINONHSAETCA 3a ABa TakTa). Ecnu ycrnosue
NOXHO, TO BbIMOSHAETCA crieayloLlas KomaHaa.
Cnos: 1
Linknos: 1(2)
BbinonHeHne
KOMaHfbl N0 TakTam
Ecnu nepexog Q1 Q2 Q3 Q4

HekoanpoBaHne YreHne
KOMaHZbl KOHCTaHThI ‘n’

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunun

BbinonHeHune 3anuck B PC

Ecnu HeT nepexoga Q1 Q2 Q3 Q4
Rexopmposarine Hrehne o BbinonHeHne HeT onepauun
KOMaHAabl KOHCTAHTbI N
Mpumep: HERE BNZ Jump

[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
Ecrmz=0 PC = agpec (Jump)
EcrmZ =1 PC = agpec (HERE + 2)
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BRA Be3ycnoBHbIN nepexon

CwuHTakcuc: [label] BRA n

OnepaHabl: -1024 <n <1023

Onepauusi: (PC)+2+2n—>PC

M3meH. pnaru: Het

Koga: ‘ 1101 | Onnn nnnn nnnn

OnucaHue: KomaHngoi BeinonHseTcs 6e3ycnoBHbIn nepexo. 3HaveHne
PC 6ynet pasHo PC + 2 + 2n. KomaHga ucnonHsieTcs 3a 2
uukna.

Cnos: 1

Linknos: 2

BbinonHeHve

KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
Aexonvposatme Hrenne o BbinonHeHve 3anuck B PC

KOMaHabl KOHCTaHThbI N

Het onepauuun | Het onepaumn | Het onepauun

HeT onepauun

[Mpumep: HERE BRA Jump
[lo BbINOMHEHMS1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINONHEHWs kKoMaHAbI
PC = agpec (Jump)
BSF YcrtaHoBKa buTta B f
CwuHTakcuc: [label] BSF f,b[,a]
OnepaHgpb!: 0<f<255
0<b<7
a e [0,1]
Onepauus: 1 — f<b>
M3meH. dnaru: Het
Koa: | 1000 | bbba FEEF FEEE
Onwucanwe: YcrtaHoBka 6uta ‘b’ B peructpe ‘f. Ecnm a = 0, BbibpaH 6aHk
obicTporo goctyna. Ecnu a = 1, ucnonesyetcsa BSR.
Cnos: 1
Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Mpumep:

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne BLINONHEHE 3anucb B

KOMaHgbl peructpa ‘f peructp ‘f
BSF FLAG_REG, 7,1

[lo BbINOMHeHNs1 kKoMaHApb!
FLAG_REG = 0x0A

Mocne BbINONHEHUS KOMaHAbI
FLAG_REG = 0x8A
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BTFSC TecT buTa, nponyctutb ecnu ‘0’
CwuHTakcuc: [label] BTFSC f,b[,a]
OnepaHgpbl: 0<f<255
0<b<7
a e [0,1]
Onepauus: Mponyctute, ecnu (f<b>) =0
NameH. dnaru: Het
Koa: | 1011 | pbba | fref | f£fff
OnucaHue: Ecnu 6uTt ‘b’ B peructpe ‘f = 0, BMecTo criegytoLlel KomaHabl

BbINonHsieTcst nycras onepauusi (NOP), pactarusas
BbINOMHEHNe KOMaHAbl Ha 2 umkna. Ecnu a = 0, BeibpaH 6aHk
HbicTporo goctyna (3HaveHne BSR urHopupyetcs). Ecnn a =
1, ncnone3yetcs pernctp BSR ans Beibopa 6aHka namsitu

OaHHbIX.
Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYXCNOBHOMN
KOMaHAbl
BbinonHeHve
KOMaHAbl N0 TakTam
Q1 Q2 Q3 Q4
[ekoanpoBaHue L‘ITeHwe‘ ‘ BLINONHEHE 3anucb 53‘
KOMaHgbl peructpa ‘f peructp ‘f
Ecnu nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunmn

Ecnu nponyck 2-x
crnosHou komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Het onepaunn | Het onepauun | Het onepauuun | Het onepauumn

Mpumep: HERE BTFSC FLAG, 1,0
FALSE :
TRUE

[lo BbINOMHEHMS1 KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNS KOMaHAbI
FLAG<1>=0 PC = agpec (TRUE)
FLAG<1>=1 PC = agpec (FALSE)
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BTFSS TecT buTa, nponyctutb ecnu ‘1’
CuHTakeuc: [label] BTFSS f,b[,a]
OnepaHgpbl: 0<f<255
0<b<7
a e [0,1]
Onepauus: Mponyctute, ecnu (f<b>) =1
NameH. dnaru: Het
Koa: | 1010 | pbba | frrf | f£fff
OnucaHue: Ecnu 6uT ‘b’ B peructpe ‘f = 1, BMecTo cneytoLLlel KomaHabl

BbINonHsieTcst nycras onepauusi (NOP), pactarusas
BbINOMHEHNe KOMaHAbl Ha 2 umkna. Ecnu a = 0, BeibpaH 6aHk
HbicTporo goctyna (3HaveHne BSR urHopupyetcs). Ecnn a =
1, ncnone3yetcs pernctp BSR ans Beibopa 6aHka namsitu

OaHHbIX.
Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYXCNOBHOMN
KOMaHAbl
BbinonHeHve
KOMaHAbl N0 TakTam
Q1 Q2 Q3 Q4
[ekoanpoBaHue L‘ITeHwe‘ ‘ BLINONHEHE 3anucb 53‘
KOMaHgbl peructpa ‘f peructp ‘f
Ecnu nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunmn

Ecnu nponyck 2-x
crnosHou komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Het onepaunn | Het onepauun | Het onepauuun | Het onepauumn

Mpumep: HERE BTFSS FLAG, 1,0
FALSE :
TRUE

[lo BbINOMHEHMS1 KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNS KOMaHAbI
FLAG<1>=0 PC = agpec (FALSE)
FLAG<1>=1 PC = agpec (TRUE)
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BTG MuBepcusa uta B f
CwuHTakcuc: [label] BTG f,b[,a]
OnepaHgpbl: 0<f<255
0<b<7
a e [0,1]
Onepauus: -(f<b>) — f<b>
NameH. dnaru: Het
Koa: | 0111 | ©bbba FEEE FEFE
Onucanue: MHBepcus 6uta ‘b’ B pernctpe ‘f'. Ecnu a = 0, BbiGpaH 6aHk
6bicTporo gocryna. Ecnm a = 1, ncnone3yetcsa BSR.
Cnos: 1
Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
LekoanpoBaHne YreHne BLiNonHeHme 3anuck B
KOMaHZbl peructpa ‘f peructp ‘f
Mpumep: BTG PORTC, 4,0
[lo BbINOMHEHMS1 KOMaHAbI
PORTC = 0x75
Mocne BbINONHEHW KOMaHAabI
PORTC = 0x65
BOV Mepexon, ecnu nepenonHeHue (OV =1)
CwuHTakcuc: [label] BOV n
OnepaHabl: -128 <n <127
Onepauus: Ecrim OV =1
(PC)+2+2n—>PC
NameH. dnaru: Het
Kona: ‘ 1110 | 0100 nnnn | nnnn
Onwucanwe: Ecnun OV=1, To nponcxoamnT nepexopg no agpecy PC+2+2n
(aTo pevicTBME BLINOMNHAETCA 3a ABa TakTa). Ecnu ycnosue
NIOXHO, TO BbINOMHSAETCA crneayoLas KoMaHaa.
Cnos: 1
Linknos: 1(2)

BbinonHeHune
KOMaHAbl Mo TakTam
Ecnu nepexog Q1 Q2 Q3 Q4

HekoanpoBaHue YreHne
KOMaHZbl KOHCTaHThI ‘n’

BbinonHeHve 3anuce B PC

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Ecnu HeT nepexopga Q1 Q2 Q3 Q4
Rexopmposatine Hrehne o BbinonHeHne HeT onepauun
KOMaHAbl KOHCTAHTbI N
Mpumep: HERE BOV Jump

[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
Ecnn OV=1 PC = agpec (Jump)
Ecnn OV=0 PC = apgpec (HERE + 2)
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BZ Mepexoa, ecnu Hynb (Z = 1)
CwuHTakcuc: [label] BZ n
OnepaHabl: -128 <n <127
Onepauus: Eem Z =1
(PC)+2+2n—> PC
M3meH. pnaru: Het
Koa: ‘ 1110 | 0000 nnnn | nnnn
OnucaHue: Ecnu Z=1, To npoucxoant nepexof no agpecy PC+2+2n

(310 pencTBMe BbINONHAETCA 3a ABa TakTa). Ecnu ycnosue
NOXHO, TO BbINOMHSAETCS crneayoLas KoMaHaa.

Cnos: 1
Linknos: 1(2)
BbinonHeHne
KOMaHAbl N0 TakTam
Ecnu nepexoq Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne
KOMaHabl KOHCTaHTbI ‘N’

BbinonHeHune 3anuck B PC

Het onepaumn | Het onepaumun | Het onepauun | HeT onepauun

Ecnu HeT nepexoga Q1 Q2 Q3 Q4

HekoanpoBaHne YreHne
KOMaHZbl KOHCTaHThI ‘n’

BeinonHexune HeT onepaumu

Mpumep: HERE BZ Jump
[lo BbINOMHEHMS1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINONHEHWA KoMaHAabI
EcrmZ =1 PC = agpec (Jump)
EcrmzZ=0 PC = agpec (HERE + 2)
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CALL Mepexoa Ha nognporpammy
CwuHTakcuc: [label] CALL k[,s]
OnepaHgpbl: 0 <k <1048575
s € [0,1]
Onepauusi: (PC)+4 > TOS,
k - PC <20:1>,
Ecrims =1,
(W) > WS,
(STATUS) —» STATUSS
(BSR) —» BSRS
M3meH. dnaru: Het
Kopn:1-e cnoso k<7:0> 1110 110s kkkk kkkk
2-e cnoso k<19:8> 1111 kkkk kkkk kkkk
Onucanwe: BbI30B nognporpaMmel BO BCEM Anana3oHe agpecyemMon

namsTtu (2 merabarita). B Havane, agpec Bo3Bparta 13
nognporpammbl (PC+4) coxpaHsieTca B cteke. Ecnu s=1, 10
copgepxumoe peructpoB W, STATUS, BSR coxpaHsitotcs B
cneu. peructpax WS, STATUSS, BSRS. lNpu s=0
0GHOBMNEHNE PErMCTPOB HE MPOM3BOAUTCS (MO YMONYaHWUIO).
20-paspsifHas KOHCTaHTa 3arpyxaetcsa B PC<20:1>.
KomaHpa BbinonHseTca 3a 2 uukna.

Cnos: 2

Linknos: 2

BbinonHeHue
KOMaHabl No TakTam

YUrteHne YreHne

ﬂekl?f:gsagrme coHCTAHTHI 3anv(1:i|;fc B k<1985,
A k<7:0> 3anuce B PC
Het onepauun | Het onepaumu | HeT onepaunm | HeT onepauum

Mpumep: HERE CALL THERE, 1
[lo BbINOMHEHNA KOMaHAbI
PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
PC = agpec (THERE)
TOS = agpec (HERE)
W -_—

BSRS = BSR
STATUSS = STATUS
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CLRF Ouuctka f
CwuHTakcuc: [label] CLRF fl.a]
OnepaHgpbl: 0<f<255
a e [0,1]
Onepauus: 000h — f
1527
M3meH. dpnaru: Z
Koa: | om0 | 101a | grer | ffff |
Onucanue: OuucTtka cogepxumoro peructpa ‘f. Ecnun a = 0, BbiGpaH

©aHk ObicTporo goctyna (3HaveHne BSR nrHopupyeTtcs).
Ecnu a = 1, ncnonbsyetcsa pernctp BSR ans Bbidopa 6aHka
NamsT¥ AaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHue l—ITeHme‘ ‘ BhLinonHeHme 3anuncb 53‘
KOMaHabl peructpa ‘f peructp ‘f
Mpumep: CLRF FLAG_REG, 1

[lo BbINOMHEHNs KOMaHAbI
FLAG_REG = 0x5A

Mocne BbINONHEHNA KOMaHbI
FLAG_REG = 0x00

CLRWDT COpocuTb CTOPOXKEBOWN TauMep
CwuHTakcuc: [label] CLRWDT
OnepaHabl: Het
Onepauus: 000h - WDT
000h — npeggenutens WDT
1->-TO
1—--PD
M3meH. dnaru: -TO, -PD
Kop: 0000 0000 0000 | 0100
OnucaHue: C6poc ctopoxesoro Tanmepa WDT u npegnenutens WDT. —
TO=1,-PD=1.
Cnos: 1
Linknos: 1

BbinonHeHue
KOMaHAbl Mo Taktam

Q1 Q2 Q3 Q4
Rexopmposatine HeT onepauuun BbinonHeHune HeT onepauuun
KOMaHAbl
Mpumep: CLRWDT

o BbINONHEHNs KoMaHabl
Cuyetunk WDT =?
Mocne BbINONHEHNUs KOMaHAbI

Cyetunk WDT = 0x00
Mpeppoenutens WDT =0
-TO =1

-PD =1
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COMF MUuBepcusa f
CwuHTakcuc: [label] COMF f[,d[,all
OnepaHabl: 0<f<255
d € [0,1]
a e [0,1]
Onepauus: (-f) —> dest
M3meH. dpnaru: N, Z
Koa: | o001 | 11da | fref | fffE |
Onucanue: MHBepTupoBaHue 6utos peructpa ‘f. Ecnu d=0, To

pe3ynbTaTt coxpaHsietca B peructpe W, ecnu d=1, 10
pe3ynbTaT coxpaHsieTcs B peructpe f (Mo ymonyaHuio).
Ecnu a = 0, BbIbpaH 6aHk GbicTporo goctyna (3HadeHne BSR
urHopupyetcs). Ecnm a = 1, ucnonosyetcsa peructp BSR ans
Bblibopa H6aHka namsATh OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne B 3anucb
p bINONHEHNE
KOMaHAabl peructpa ‘f pesynbTaTa
Mpumep: COMF REG, 0,0
[lo BbINOMHEHUA KOMaHabI
REG = 0x13
[Nocne BbINONTHEHNA KOMaHAbI
W =0x13
REG = 0xEC
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CPFSEQ CpaBHutb WREG u f, npon. ecnuf=W
CuHTakcuc: [label] CPFSEQ fl,a]
OnepaHgpbl: 0<f<255
a e [0,1]
Onepauus: () = (W)

M3meH. dpnaru:

Koga:
OnucaHue:

Cnos:
Linknos:

BbinonHeHne

KOMaHAbl MO TakKTam

Ecnu nponyck

Ecnu nponyck 2-x
CMOBHON KOMaHAbI

Mpumep:

Mponyctute, ecnu (f) = (W)
(He3HakoBOE CpaBHEHME)

Het

0110

00la

ffff

ffff

CpaBHuBaeTcs 3HaveHue pernctpa ‘f' ¢ cogepXxmnmbiM
peructpa W. Ecnin ‘=W, BmMecTo criefytoLlei Komanabl
BbinonHsieTcsa nycras onepauusa (NOP), pactsarusas
BbINOMHEHNe KoMaHabl Ha 2 umkna. Ecnu a = 0, BeibpaH 6aHk
ObicTporo goctyna (3HaveHne BSR wnrHopupyetcs). Ecnn a =
1, ncnoneayetcsa pernctp BSR ang seibopa 6aHka namsatu

AaHHbIX.

1

1(2) 3 umkna, ecnu NPonyck AByXCrOBHOM

KOMaHzbl

Q1 Q2 Q3 Q4

Rexopmposatine l—ITeHme‘ , BbinonHeHne HeT onepauun
KOMaHgbl peructpa ‘f

Q1 Q2 Q3 Q4

Het onepaunu

HeT onepauun

Het onepaunun

HeT onepauun

Q1

Q2

Q3

Q4

HeT onepauumn

HeT onepauuun

HeT onepauumn

HeT onepauun

Het onepaunun

HeT onepauun

Het onepaunun

HeT onepauun

HERE
NEQUAL
EQUAL

CPFSEQ REG, 0

[lo BbINONHEeHWs KOMaHAbI
PC = agpec (HERE)

[Nocne BbINONHEHUS] KOMaHAbI

REG =W
REG = W

PC = agpec (EQUAL)
PC = agpec (NEQUAL)
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CPFSGT CpaBHutb WREG u f, npon. ecnu f > W
CwuHTakcuc: [label] CPFSGT fl,a]
OnepaHgpbl: 0<f<255
a e [0,1]
Onepauus: () = (W)

Mponyctute, ecnu (f) > (W)
(He3HakoBOE CpaBHEHME)

M3meH. dpnaru: Het
Koa: | o110 | o10a | fref | f£fff
Onucanue: CpaBH1BaeTCcs 3HayeHue pervctpa ‘f' ¢ cogepXuMbIM

peructpa W. Ecnin ‘f > W, BMecTo cneaytoLlen kKomaHabl
BbinonHsieTcsa nycras onepauusa (NOP), pactsarusas
BbINOMHEHNe KoMaHabl Ha 2 umkna. Ecnu a = 0, BeibpaH 6aHk
6bicTporo goctyna (3HaveHne BSR wnrHopupyetcs). Ecnn a =
1, ncnoneayetcsa pernctp BSR ang seibopa 6aHka namsatu

AaHHbIX.
Cnos: 1
Linknos: 1(2) 3 umkna, ecnu NPonyck AByXCrOBHOM
KOMaHzbl
BbinonHeHve
KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
Rexopmposatine l—ITeHme‘ , BbinonHeHne HeT onepauun
KOMaHgbl peructpa ‘f
Ecnv nponyck Q1 Q2 Q3 Q4

Het onepaunn | Het onepauun | Het onepauuun | Het onepauumn

Ecnu nponyck 2-x
cnoeHon komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunun

Het onepaunn | Het onepauun | Het onepauuun | Het onepauumn

Mpumep: HERE CPFSGT REG, 0
NGREATER :
GREATER

[lo BbINONHEeHWs KOMaHAbI

PC = agpec (HERE)
Mocne BbINONMHEHUs1 KOMaHAbI
REG > W PC = agpec (GREATER)
REG <W PC = agpec (NGREATER)
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CPFSLT CpaBHutb WREG u f, npon. ecnu f <W
CwuHTakcuc: [label] CPFSLT fl,a]
OnepaHgpbl: 0<f<255
a e [0,1]
Onepauus: () = (W)

M3meH. dpnaru:

Koga:

OnucaHue:

Cnos:
Linknos:

BbinonHeHne

KOMaHAbl MO TakKTam

Ecnu nponyck

Ecnu nponyck 2-x
CMOBHON KOMaHAbI

Mpumep:

Mponyctute, ecnu (f) < (W)
(He3HakoBOE CpaBHEHME)

Het

0110

000a

ffff

ffff

CpaBHuBaeTcs 3HaveHue pernctpa ‘f' ¢ cogepxmnmbiM
peructpa W. Ecniu ‘f < W, BMecTo crneayloLlen kKomaHabl
BbinonHsieTcs nycras onepauusa (NOP), pactsarusas
BbINOMHEHNe KoMaHabl Ha 2 umkna. Ecnu a = 0, BeibpaH 6aHk
6bicTporo goctyna (3HaveHne BSR wvrHopupyetcs). Ecnn a =
1, ncnoneayetcsa pernctp BSR ang seibopa 6aHka namsatu

AaHHbIX.

1

1(2) 3 umkna, ecnu NPonyck AByXCrOBHOM

KOMaHzbl

Q1 Q2 Q3 Q4

Rexopmposatine l—ITeHme‘ , BbinonHeHne HeT onepauun
KOMaHgbl peructpa ‘f

Q1 Q2 Q3 Q4

Het onepaunu

HeT onepauun

Het onepaunun

HeT onepauun

Q1

Q2

Q3

Q4

HeT onepauumn

HeT onepauuun

HeT onepauumn

HeT onepauun

Het onepaunun

HeT onepauun

Het onepaunun

HeT onepauun

HERE
NLESS
LESS

CPFSLT REG, 1

[lo BbINONHEeHWs KOMaHAbI
PC = agpec (HERE)

[Nocne BbINONHEHUS] KOMaHAbI

REG <W
REG >W

PC = agpec (LESS)
PC = agpec (NLESS)
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DAW DecatnyHan koppekuna WREG
CwuHTakcuc: [label] DAW

OnepaHgpbl: Het

Onepauus: Ecnun [W<3:0> > 9] unn [DC = 1],

T0 (W<3:0>) + 6 > (W<3:0>);
uHave (W<3:0>) —» (W<3:0>);

Ecnun [W<7:4> > 9] unn [C = 1],
10 (W<7:4>) + 6 > (W<7:4>);
nHave (W<7:4>) —» (W<7:4>),

NameH. dnaru: C
Koa: | oooo | o000 | o000 | o111
OnucaHwue: DecsitnyHas koppekuust 8 6ut pernctpa W, pesynbrtata

CrnoxeHus AByx nepemeHHbIX (B popmaTte BCD) B
koppekTHbIi BCD dopmar.
Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHabl No TakTam
Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne 3anucb B
BbinonHeHune
KOMaHgbl peructpa W peructp W

Mpumep 1: DAW

[0 BbINOMHEHMSA KOMaHabI
W = 0xA5
C=0
DC=0

[Nocne BbINONHEHNSI KOMaHAbI
W =05
Cc=1
DC=0

Mpumep 2:

[0 BbINOMHEHMST KOMaHAbI
W = 0xCE
C=0
DC=0

[Nocne BbINONHEHNSI KOMaHAbI
W = 0x34
Cc=1
DC=0
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DECF HekpemeHT f
CwuHTakcuc: [label] DECF fl,d[,all
OnepaHabl: 0<f<255
d € [0,1]
a e [0,1]
Onepauus: (f)— 1 — dest
M3meH. donaru: C,DC,N,0V, Z
Koa: | o000 | oida | frrf | f£fff
Onucanue: [ekpemeHT 3HadeHusi peructpa f. Ecnun d=0, To pesynbTar

coxpaHsieTcs B peructpe W, ecnu d=1, 1o pesynbtat
coxpaHsieTcs B peructpe ‘f (no ymonyanuio). Ecnma =0,
BblOpaH 6aHk BbicTporo goctyna (3HavyeHne BSR
urHopupyetcs). Ecnm a = 1, ucnonbsyetcsa pernctp BSR ans
Bblibopa H6aHka NnamsATh OaHHbIX.

Cnos: 1

Linknos: 1
BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue L—lTeHVIe‘ ‘ BLINONHEHE 3anucb
KOMaHzbl peructpa ‘f pesynbTaTa
Mpumep: DECF CNT, 1,0
[10 BbINOMHEHMSA KOMaHAbI
CNT = 0x01
Z=0
[Nocne BbINONHEHNUS KOMaHAbI
CNT = 0x00
Z=1
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DECFSZ HDekpemeHT f, nponyctntb ecnun 0
CwuHTakcuc: [label] DECFSZ fl,d[,a]l
OnepaHgpbl: 0<f<255
d € [0,1]
a e [0,1]
Onepauusi: (f)— 1 — dest
Mponyctutb, ecnu pesynbtat 0
M3meH. dpnaru: Het
Kon: | o010 | 11da | gerr | ffff
Onwucanwe: [ekpemeHT 3HadeHns peructpa f. Ecnn d=0, To pedynbTat

coxpaHsietca B peructpe W, ecnu d=1, To pesynbtat
coxpaHsieTcs B peructpe ‘f (no ymonyanui). Ecnm ‘f = 0,
BMECTO criegytoLlen KoMaHabl BbIMOfHAETCA nycTas
onepauus (NOP), pactarusas BbINOfHEHWE KOMaHAbl Ha 2
uukna. Ecnm a = 0, BbiGpaH 6aHk BbicTporo gocTyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
pernctp BSR ans Bbibopa 6aHka naMaT AaHHbIX.

Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYXCNOBHOMN
KOMaHzbl
BbinonHeHve
KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
Rexonvposatme l—ITeHme‘ , BbinonHexune HeT onepauunu
KOMaHabl peructpa ‘f
Ecnu nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunun

Ecnu nponyck 2-x
crnosHou komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunu

HERE DECFSZ CNT, 1,1

TNpumep: GOTO LOOP

CONTINUE
[lo BbINOMHEHNA KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNS KOMaHAbI

CNT = CNT -1
CNT =0 PC = agpec (CONTINUE)
CNT =0 PC = agpec (HERE + 2)
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DCFSNZ HekpemeHT f, nponyctutb ecnu He 0
CwuHTakcuc: [label] DECFSNZ fl,d[,all
OnepaHgpbl: 0<f<255
d € [0,1]
a e [0,1]
Onepauusi: (f)— 1 — dest
[MponyctuTb, ecnu pesynbTaT He 0
M3meH. dnaru: Het
Kon: | o100 | 11da | gerr | ffff

[ekpemeHT 3HaveHus pernctpa ‘f'. Ecnu d=0, To pesynbTar
coxpaHsieTcsa B peructpe W, ecnu d=1, To pedynbTar
coxpaHsietcsa B peructpe ‘f' (no ymonyanuio). Ecrim f = 0,
BMECTO CriefyloLien KoMaHAbl BbINOMHAETCA nycTas

Onwucanwe:
onepaums (NOP), pactarneas BbIMONIHEHNE KOMaHAbI Ha 2
uukna. Ecnm a = 0, BbiOpaH 6aHk BbicTporo gocTyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
peructp BSR gns Bei6bopa 6aHka namaTu JaHHbIX.
Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYyXCNOBHOM
KOMaHzbl
BbinonHeHve
KOMaHZbl MO TakTam
Q1 Q2 Q3 Q4
Rexonuposatine l—ITeHme‘ , BbinonHeHve HeT onepauuun
KOoMaHabl peructpa ‘f
Ecnv nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepauuu

Ecnu nponyck 2-x
crnoBHoM komaHgbl Q1 Q2 Q3 Q4

Het onepaunn | Het onepaumun | Het onepauun | HeT onepauun

Het onepauun | Het onepaumn | Het onepauun | Het onepaunun

Mpumep: HERE DCFSNZ TEMP, 1, 0
ZERO :
NZERO

[o BbINONHEHWs1 KOMaHAbI

PC = agpec (HERE)
Mocne BbINONMHEHUs1 KOMaHAbI

TEMP = TEMP - 1
TEMP =0 PC = agpec (ZERO)
TEMP =0 PC = agpec (NZERO)
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GOTO Mepexopn no agpecy

CwuHTakcuc: [label] GOTO k

OnepaHpbi: 0 <k <1048575

Onepaums: k — PC <20:1>

M3ameH. pnaru: Het

Kopn:1-e cnoso k<7:0> 1110 1111 kkkk kkkk
2-e cnoso k<19:8> 1111 kkkk kkkk kkkk
Onwncanwe: BesycrnosHbIn nepexon no nobomMy agpecy B npegenax 2-x

MerabaiTHOro agpecHoro npocrpaHcTea. 20-pa3psigHoe
3HayeHue ‘K’ 3arpyxaetcs B PC<20:1>. KomaHpa
BbINOMHSETCS 3a ABa LuKna.

Cnos: 2

Linknos: 2

BbinonHeHne
KOMaHAbl Mo TakTam

[ekoaupoBaHme Hrenne Urerue
KOM;)H bl KOHCTaHTbI HeT onepauumn k<19:8>,

A k<7:0> 3anuce B PC

Het onepaumu | HeT onepauun | HeT onepauun | HeT onepaumm

Mpumep: GOTO THERE
Mocne BbINONMHEHUs KOMaHAbl
PC = agpec (THERE)

INCF UHKpemeHT f
CwuHTakcuc: [label] INCF f[,d[,al]
OnepaHgbl: 0<f<255
d e [0,1]
a e [0,1]
Onepauusi: (f) + 1 — dest
M3meH. dpnaru: C,DC,N,0V, Z
Kon: | o010 | 10da | grer | ffff
Onwucanwe: MHkpemeHT 3HaveHuns peructpa ‘f. Ecnn d=0, To pesynbTat

coxpaHsietcs B peructpe W, ecnu d=1, 10 pesynbtat
coxpaHsieTcs B peructpe ‘f (no ymonyanuio). Ecnma =0,
BblGpaH 6aHk BbicTporo goctyna (3HavyeHne BSR
urHopupyetcs). Ecnu a = 1, ucnonbayetcs pernctp BSR ans
Bblibopa O6aHka NamsATK OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne 3anucb
KOMaHZbl peructpa ‘f BoinonHerve pesynbTata
[Mpumep: INCF CNT, 1,0
[0 BbINOMHEHMST KOMaHAbI
CNT = OxFF
Z=0
cC=?
DC="7?
[Nocne BbINONHEHUS KOMaHAabl
CNT = 0x00
Z=1
Cc=1
DC=1
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INCFSZ MHkpemeHT f, nponyctutb ecnun 0
CwuHTakcuc: [label] INCFSZ f[,d[,al]
OnepaHgpbl: 0<f<255
d € [0,1]
a e [0,1]
Onepauusi: (f)+ 1 > dest
Mponyctutb, ecnu pesynbtat 0
M3meH. dpnaru: Het
Kon: | oo1r | 11da | grer | ffff
Onwucanwe: MHkpemeHT 3HaveHuns peructpa ‘f. Ecnn d=0, To pesynbTat

coxpaHsietca B peructpe W, ecnu d=1, To pesynbtat
coxpaHsieTcs B peructpe ‘f (no ymonyanui). Ecnm ‘f = 0,
BMECTO criegytoLlen KoMaHabl BbIMOfHAETCA nycTas
onepauus (NOP), pactarusas BbINOfHEHWE KOMaHAbl Ha 2
uukna. Ecnm a = 0, BbiGpaH 6aHk BbicTporo gocTyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
pernctp BSR ans Bbibopa 6aHka naMaT AaHHbIX.

Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYXCNOBHOMN
KOMaHzbl
BbinonHeHve
KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
Rexonvposatme l—ITeHme‘ , BbinonHexune HeT onepauunu
KOMaHabl peructpa ‘f
Ecnu nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunun

Ecnu nponyck 2-x
crnosHou komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunu

Mpumep: HERE INCFSZ CNT, 1, 0
NZERO :
ZERO

[lo BbINOMHEHMS1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI

CNT =CNT +1
CNT=0 PC = agpec (ZERO)
CNT =0 PC = agpec (NZERO)
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INCFSNZ MHkpemeHT f, nponyctutb ecnu He 0
CwuHTakcuc: [label] INCFSNZ fl,d[,all
OnepaHgpbl: 0<f<255
d € [0,1]
a e [0,1]
Onepauusi: (f)+ 1 > dest
[MponyctuTb, ecnu pesynbTaT He 0
M3meH. dnaru: Het
Kon: | o100 | 10da | grer | ffff
Onwucanwe: MHkpemeHT 3HaveHuns peructpa ‘f. Ecnn d=0, To pesynbTat

coxpaHsietca B peructpe W, ecnu d=1, To pesynbtat
coxpaHsietcsa B peructpe ‘f' (no ymonyanuio). Ecrim f = 0,
BMECTO CrieaytoLlen KOMaHabl BbIMOMHAETCA nycTas
onepauus (NOP), pactaruas BbINOfHEHWE KOMaHAbl Ha 2
uukna. Ecnm a = 0, BbiOpaH 6aHk BbicTporo gocTyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
peructp BSR gns Bei6bopa 6aHka namaTu JaHHbIX.

Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYyXCNOBHOM
KOMaHzbl
BbinonHeHne
KOMaHZbl MO TakTam
Q1 Q2 Q3 Q4
Rexonuposatine l—ITeHme‘ , BbinonHeHve HeT onepauuun
KOMaHZbl peructpa ‘f
Ecnv nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepauuu

Ecnu nponyck 2-x
crnoBHoM komaHgbl Q1 Q2 Q3 Q4

Het onepaunn | Het onepaumun | Het onepauun | HeT onepauun

Het onepauun | Het onepaumn | Het onepauun | Het onepaunun

Mpumep: HERE INCFSZ REG, 1, 0
ZERO :
NZERO

[o BbINONHEHWs1 KOMaHAbI
PC = agpec (HERE)
Mocne BbINONMHEHUs1 KOMaHAbI

REG = REG + 1
REG =0 PC = appec (ZERO)
REG = 0 PC = agpec (NZERO)
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IORLW JNornyeckoe UJTU koHcTtaHTbl 1 WREG

CuHTakcuc: [label] IORLW k

OnepaHabl: 0<k<255

Onepauusi: (W).OR.k—>W

M3meH. pnaru: N, Z

Koa: | 0000 1011 Kkkkk kkkk

OnucaHue: Onepauusa UIN c cogepxumbim pernctpa W u 8-paspsgHon
KoHcTaHToM ‘K’. Pe3ynbTaT onepauuny coxpaHseTcs B
peructpe W.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne BLINONHEHE 3anucb B
KOMaHgbl KOHCTaHThI ‘K’ pernctp W
Mpumep: IORLW 0x35
[o BbINOMHEeHNs1 KOMaHAbI
W = 0x9A
[Mocne BbINOMHEHNS KOMaHAbI
W = OxBF
IORWF Nornyeckoe UIIN WREG u f
CwuHTakcuc: [label] IORWF f[,d[,al]
OnepaHgbl: 0<f<255
d e [0,1]
a e [0,1]
Onepauusi: (W) .OR. (f) > dest
M3meH. dnaru: N, Z
Koa: | o001 | 00da FEEE | ffff
OnucaHue: Jlornueckas onepaums nopaspsigHoro U pernctpos W un ‘f.

Ecnu d=0, To pe3ynbTaT coxpaHsieTca B peructpe W, ecnu
d=1, To pe3ynbTaT coxpaHsieTcsa B peructpe ‘f (no
ymonyanuto). Ecnin a = 0, BbibGpaH H6aHk GbICTporo gocryna.
Ecnu a = 1, ncnonbsyetca BSR.

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne B 3anucb
o bINONHEHNe
KOMaHabl peructpa ‘f pesynbTaTa
Mpumep: IORWF RESULT, 0, 1
[0 BbINOMHEHUA KOMaHbI
W = 0x91

RESULT = 0x13
Mocne BbINONHEHUS KOMaHAbI

W = 0x93

RESULT = 0x13

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 230



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

LFSR NMomecTuTb KOHCTaAHTY (12 6UT) B FSR
CwuHTakcuc: [label] FSR f, k
OnepaHgpbl: 0<f<2
0 <k <4095
Onepaumsi: k — FSRf
M3meH. pnaru: Het
Koa: cnoso 1 k<11:8> 1110 1110 00ff kkkk
2-e cnoBo k<7:0> 1111 0000 kkkk kkkk

OnwucaHwe: 12-pa3spagHas koHcTaHTa ‘K’ 3arpyxaetcs B peructp FSR
(ykasaTenb KOCBEHHOM agpecaunmn)
Cnos: 2
Linknos: 2
BbinonHeHve
KOMaHZbl MO TakTam
Q1 Q2 Q3 Q4
[lexoanpoBanme YreHne 3anucb
K(‘)QMSH o KOHCTaHTbI HeT onepauumn k<11:8>8
A k<11:8> FSRfH <11:8>
UTteHune 3anuck
Het onepaunun KOHCTaHTbI Het onepaunu k<7:0> B
k<7:0> FSRfL <7:0>
Mpumep: LFSR 2, 0x3AB
Mocne BbINONHEHWs KOMaHAbI
LFSRH = 0x03
LFSRL = 0xAB
MOVF Mepemectuts f
CwuHTakcuc: [label] MOVF f[,d[,a]]
OnepaHabl: 0<f<255
d € [0,1]
a e [0,1]
Onepauus: (f) > dest
M3meH. dnaru: N, Z
Kon: | o101 [ ooda | frrf FEEF
Onucanue: Cogaepxmmoe peructpa ‘f nepecbinaeTcsa B 3aBUCMMOCTM OT
cocTosiHns 6uta d. Ecnn d=0, To 3Ha4yeHne CoxXpaHsieTcs B
pernctpe W, ecnun d=1, T0 3Ha4YeHne coxpaHsieTcs B
peructpe ‘' (no ymonyanuio). Ecnu a = 0, BbibpaH 6aHk
6bicTporo gocryna. Ecnm a = 1, ncnonssyetcs BSR.
Cnos: 1
Linknos: 1

BbinonHeHne
KOMaHAbl Mo Taktam

[Mpumep:

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne BLINONHEHE 3anucb
KOMaHabl peructpa ‘f’ pesynbTaTa

MOVF REG, 0,0
[0 BbINOMHEHMS KOMaHAbI

W = OxFF

REG = 0x22
[Nocne BbINONHEHUS] KOMaHAbI

W = 0x22

REG = 0x22
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MOVFF Mepemectutb U3 fB f
CwuHTakcuc: [label] MOVFF fs, fd
OnepaHgpbl: 0 <fs <4095
0 <fs <4095
Onepauus: (fs) —> fd
M3meH. pnaru: Het
Koa: nctouHuk fs 1100 ffff ffff ffff
npuemHuk fd 1111 ffff ffff ffff

OnucaHue:

Cnos:

Linknos:

BbinonHeHne
KOMaHAbl Mo Taktam

Copaepxumoe peructpa fs nepecbinaetcs B permctp fd.
Peructpsl fs 1 fd moryT HaxoauTbes B ntobom mMecTe
afpecHoro npoctpaHcTea pa3mepom B 4096 6ant (000h-
FFFh). B kadecTBe fs n fd moxeT ncnonbsosatscsa W.
Komanga MOVFF MoxeT NpuMeHsTbLCA Anst NEPECHITKN
OaHHbIX B NepudepuiiHbie YCTPOWCTBA, Takne, kak bydep
nepegaTtyuka, nopTt BBoAa/BeiBOAA U Ap. B kayecTse fs B
komaHge MOVFF Henb3s ucnonb3oBatb pernctpbl: PCL,

TOSU, TOSH n TOSL.
1

1

Q1 Q2 Q3

Q4

eKoampoBaHue YTteHune
Rexonnp BbinonHeHune

HeT onepauuun

KOMaHabl pernctpa ‘fs’
H H H 3anuce B
eT onepauuun eT onepauuun eT onepauuun perncTp ‘o’
Mpumep: MOVFF REG1, REG2
[lo BbINOMHEHMS1 KOMaHAbI
REG1= 0x33
REG2 = 0x11
Mocne BbINONHEHWs KOMaHAbI
REG1= 0x33
REG2 = 0x33
MOVLB NMomecTuTb KOHCTaHTY B BSR<3:0>
CuHTakecuc: [label] MOVLB k
OnepaHgbi: 0<k<255
Onepauus: k > BSR
NameH. dnaru: Het
Kog: | o000 0001 | kkkk Kkkk
Onucanue: 8-paspsaHas koHcTaHTa ‘K’ 3arpyxaeTcs B pernctp BSR
(pervcTp BbIbOpa GaHka namaTn).
Cnos: 1
Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne B 3anuck B
s bINOSTHEHNE
KOMaHabl KOHCTaHThI ‘K pernctp BSR

Mpumep:

MOVLB 5

[1o BbINOMHEHNA KOMaHAbI
BSR = 0x02

Mocne BbINOMHEHNA KOMaHAbI
BSR = 0x05
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MOVLW NMomecTtutb KOHCTaHTY B WREG

CwuHTakcuc: [label] MOVLW k

OnepaHabl: 0<k<255

Onepauus: k—>W

M3ameH. pnaru: Het

Kopa: 0000 1110 kkkk kkkk
Onucanue: 8-paspsgHas koHcTaHTa ‘K’ 3arpyxaeTtcs B pernctp W.
Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne B 3anucb B
o bINONHEHNEe
KOMaHgbl KOHCTaHThI ‘K peructp W

Mpumep: MOVLW O0x5A
Mocne BbINOMHEHNS KOMaHAbI
W = 0x5A
MOVWF Mepemectuts WREG B f
CwuHTakcuc: [label] MOVWF f[,a]
OnepaHabl: 0<f<255
a e [0,1]
Onepauus: W) —>f
M3meH. pnaru: Het
Koa: 0110 | 111a |  ffef | f£fff
Mepeckinka cogepxumoro pernctpa W B peructp ‘f. Ecnn
Onvcanme: a =0, BblbpaH 6aHk 6b|c_Tporo poctyna (3HaveHve BSR
urHopupyetcsa). Ecnu a = 1, ucnonbsyetcsa pernctp BSR ans
Bblbopa 6aHka NaMsATN AaHHbIX.
Cnos: 1
Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Mpumep:

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne B 3anuch B
bINONHEHNEe o
KOMaHgbl peructpa W peructp ‘f

MOVWF REG, 0

[1o BbINONMHEHNA KOMaHAbI
W = 0x4F
REG = OxFF
Mocne BbINONHEHNA KOMaHbI
W = O0x4F
REG = 0x4F
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MULLW YMHoOXeHue KoHcTaHTbl Ha WREG
CuHTakcuc: [label] MULLW k

OnepaHabl: 0<k<255

Onepauusi: (W) x k - PRODH:PRODL

M3meH. dpnaru: Het

Kon: | oooo | 1101 |  kkkk | kkkk
OnucaHue: YMHOXeHue cogepxumoro pernctpa W n 8-paspsgHom

KOHCTaHTbl. 16-paspsagHbIvi pesynbTaT nomeLlaeTcs B
peructposyto napy PRODH:PRODL (pernctp PRODH
COAEPXUT cTapwmii 6anT). BbinonHeHne KomaHabl He
nsmeHsieT cogepxmmoro pernctpa W n He BnusieT Ha chnaru
AJTY. HyneBoW pe3ynbTaT BO3MOXEH, HO OH He

JeTeKkTnpyetcs.
Cnos: 1
Linknos: 1
BbinonHeHne
KOMaHgpbl No TakTam
Q1 Q2 Q3 Q4
HekoanpoBaHne YrteHne Sanvce ?‘
KOMaHAbl KOHCTaHThI ‘K’ Beinonerive PRODH:
PRODL
Mpumep: MULLW 0xC4
[0 BbINOMHEHMS KOMaHAbI
W = OxE2
PRODH =7
PRODL = ?
[Nocne BbINONHEHUSI KOMaHAbI
W = 0xE2
PRODH = 0xAD
PRODL = 0x08
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MULWF YmHoxeHne WREG u f
CwuHTakcuc: [label] MULWF fl,a]
OnepaHabl: 0<f<255
a e [0,1]
Onepauusi: (W) x (f) > PRODH:PRODL
NameH. dnaru: Het
Kon: | o000 [ oo01a feef | ffff
Onucanue: YMHOXeHne cogepxumoro permctpos W n ‘f. 16-paspagHbii

pesynbTaT NoMeLlaeTcsa B perncTpoByto napy
PRODH:PRODL (peructp PRODH cogepxuTt ctapLunii
6anT). BbinonHeHne KOMaHabl HE U3MEHSIET COAEPXKMMOro
peructpoB W, ‘f n He BnusieT Ha conaru AJlY. Hynesow
pesynbTaT BO3MOXEH, HO OH He feTekTupyeTtcs. Ecnn a = 0,
BblOpaH 6aHk BbicTporo goctyna (3HavyeHne BSR
urHopupyetcs). Ecnu a = 1, ucnonbsyetca pernctp BSR ans
Bblibopa 6aHka NnamsATK OaHHbIX.

Cnos: 1

Linknos: 1
BbinonHeHue
KOMaHAbl Mo TakTam
Q1 Q2 Q3 Q4

3anuch B
BbinonHeHne PRODH:
PRODL

[ekoanpoBaHue YreHne
KOMaHbl peructpa ‘f

Mpumep: MULWF REG, 1

[o BbINONHEeHNss KoMaHAabl
W = 0xC4
REG = 0xB5
PRODH =7?
PRODL =7
Mocne BbINONHEHNA KoMaHAab
W = 0xC4
REG = 0xB5
PRODH = 0x8A
PRODL = 0x94

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 235



DS39564A

00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

NEGF HeratuBHoe 3Ha4eHue f

CwuHTakcuc: [label] NEGF fl,a]

OnepaHabl: 0<f<255
a e [0,1]

Onepauus: (-H+1->f

M3meH. dnaru: N, OV, C,DC, Z

Koa: o120 | 110a | ffrf [ fref
HeraTtueBHoe 3HaueHue f' B hopmarte gononHeHus o 2. Ecnm
d=0, To pesynbTaT coxpaHsieTcsa B pernctpe W, ecnu d=1, 1o

Onvcanme: pesynbTaT coxpaHsieTcs B peructpe ‘f' (Mo ymonyaHuio).

: Ecnu a = 0, BeiGpaH 6aHk 6bicTporo gocryna (3HaveHne BSR

urHopupyetcs). Ecnn a = 1, ucnonbsyetcs pernctp BSR ans
BblbOpa B6aHka NnamsTh OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo Taktam

Q1 Q2 Q3 Q4
[ekoanpoBaHue L‘ITeHwe‘ ’ BLINONHEHE 3anucb 53’
KOMaHabl peructpa ‘f pernctp ‘f
Mpumep: NEGF REG, 1
[lo BbINOMHEeHNss KoMaHAbI
REG = 0x3A
[Mocne BbINONMHEHNS1 KOMaHAbI
REG = 0xC6
NOP HeTt onepauuwm
CwuHTakcuc: [label] NOP
OnepaHapb!: Het
Onepauus: HeTt onepauun
M3meH. pnaru: Het
Koa: 0000 0000 0000 0000
1111 XXXX XXXX XXKXX
Onwucanwe: HeT onepauwun.
Cnos: 1
Linknos: 1
BbinonHeHune
KOMaHAb! Mo Taktam
Q1 Q2 Q3 Q4
ﬂeng:gs::HMe Het onepaumn | Het onepauun | HeT onepauun
Mpumep: Het
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POP YteHne BepLIMHbI cTeka Bo3Bpata TOS
CwuHTakcuc: [label] POP

OnepaHabl: Het

Onepauus: (TOS) >

M3meH. pnaru: Het

Kon: | oooo | o000 | 0000 0110
OnucaHue: MepeMeLLleHne BCEro COAEPXKMMOro CTeKa Ha OAUH YPOBEHb

BBepx. [MpeablayLlee 3HavyeHne, HaxoasLleecs Ha BepLunHe

cTeka, yTpaumBaeTcs. [laHHas komaHaa MoxeT

MCMonb30BaThbCH ANst MPOrPaMMHOr0O YrNpaBeHUs CTEKOM.
Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne HeT onepauum POP TOS HeT onepaumu
KOMaHAbl
Mpumep: POP
GOTO NEW

[o BbINONHEeHNst KoMaHAabl

TOS = 0031A2h
Crek (Ha 1 ypoBeHb Huxe) = 014332h
Mocne BbINONHEHWA KOMaHabI

TOS = 014332h

PC = NEW
PUSH 3anucb B BepwnHY cTeka Bo3BpaTta TOS
CwuHTakcuc: [label] PUSH
OnepaHgpbl: Het
Onepauus: (PC+2) »> TOS
M3meH. dpnaru: Het
Koa: | oooo | o000 0000 | o101
Onwucanue: [aHHas komaHga nomelaeT B BepLumHy cteka (TOS)

3HauveHne PC+2. MNMpeaplayluee 3HavyeHne, Haxo4sieecs Ha
BEpLUMHE CTeKa NepemelLaeTcsl Ha OAWH YPOBEHb BHS3.
Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo Taktam

Q1 Q2 Q3 Q4
Rexopmposatine PUSH PC+2 HeT onepauuun | Het onepaunn
KOMaHZbl
[Mpumep: PUSH

[lo BbINOMHEHNs KOMaHAbI
TOS = 00345Ah

PC = 000124h
Mocne BbINONHEHUS KOMaHAbI
PC = 000126h

TOS = 000126h
Crek (Ha 1 ypoBeHb Huxe) = 00345Ah
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RCALL KopoTkni nepexon Ha nognporpammy
CwuHTakcuc: [label] RCALL n

OnepaHabl: -1024 <n <1023

Onepauusi: (PC)+2 > TOS,

NameH. dnaru:
Kon:
OnucaHue:

Cnos:

Linknos:

BbinonHeHne
KOoMaHAbl Mo Taktam

(PC)+2+2n—> PC
Het

1101 | lnnn ‘ nnnn nnnn

Mpoun3BoamMTCA BLI3OB NOAMNPOrpaMmMbl, HAXOAALWMNCS B
npegenax 1k6 oT Tekywen no3uuun. B cTek nomellaetcs
appec Bosspata (PC+2). Nocne aToro B NporpaMMHbIi
CYETYMK 3arpyxaeTcs HoBbI agpec PC+2+2n. KomaHaa
BbINOMHSAETCS 3a ABa Uukna.

1

2
Q1 Q2 Q3 Q4
YUTteHune
[exkoanpoBaHune o B 3anucek B
KOMAHbI KOHCTaHTbI ‘n bINONHEHWEe pernctp PC
PUSH PC
Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Mpumep: HERE RCALL Jump
[o BbINOMHEHNs KOMaHAbI
PC = agpec (HERE)
Mocne BbINOMHEHNS KOMaHAbI
PC = agpec (Jump)
TOS = agpec (HERE-2)
RESET MporpammHbIn cOpocC
CwuHTakcuc: [label] RESET
OnepaHgpbl: Het
Onepauus: C6poc Bcex peructpos 1 ¢prnaros aHanormyHo MCLR
M3meH. dpnaru: Bce
Kopa: 0000 0000 ‘ 1111 1111
OnucaHwve: KomaHga genaet BO3MOXHbLIM COPOC MUKPOKOHTPONIEpa,
aHanornyHbI annapatHomy c6pocy MCLR.
Cnos: 1
Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Mpumep:

Q1 Q2 Q3 Q4
HekoanpoBaHne Crapr
nporpammHoro | Het onepauun | HeT onepauun
KOMaHb
cbpoca
RESET

Mocne BbINOMHEHNA KOMaHAbI
PerucTpbl = 3HayeHne nocne copoca
O3Y = 3HaueHune nocne cbpoca
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RETFIE Bos3BpaT u3 nn ¢ paspell. npepbiBaHUN
CwuHTakcuc: [label] RETFIE [s]
OnepaHgpb!: s € [0, 1]
Onepauusi: (TOS) —» PC,
1 — GIE/GIEH unu PEIE/GIEL,
Ecrims =1,
(WS) -> W,
(STATUSS) — STATUS,

(BSRS) — BSR,
PCLATU, PCLATH He nameHsitotcs

M3meH. dnaru: GIE/GIEH, PEIE/GIEL
Koa: | oooo | o000 | o001 000s
OnucaHue: BO3BpaT 13 npepbiBaHUA. 3Ha‘-leHV|e, HaxopgsLlieecsq Ha

BepLunHe cTteka (TOS), 3arpyxaetca B PC. [NpepbiBaHus
BKITHOYAKOTCSA YCTaHOBKOW OuTa rmobanbHoro paspeLueHus
npepbiBaHWiA BbICOKOTO/HN3KOro npuoputeTa. Ecnu s=1,
copgepxumoe ckpbiTbix pernctpo WS, STATUSS n BSRS
3arpyxatoTcs B cooTBeTcTBYtoLLME pernctpbl W, STATUS 1
BSR. Ecnu s=0, To 3arpy3ku He npou3BoauTcs (Mo

YMOJTHaHUIO).
Cnos: 1
Linknos: 2
Bbinonxexve
KOMaH[bl Mo TakTam
Q1 Q2 Q3 Q4
[lexoaupoBaHve POFi PC
KOMaH b Het onepauuu | HeT onepauuu G|g:—||£|:1_m1nm
Het onepauun | Het onepauun | Het onepauun | HeT onepauum

[Mpumep: RETFIE 1
[Mocne BbINONMHEHWS1 KOMaHAbI
PC =TOS
W =WS
BSR = BSRS

STATUS = STATUSS
GIE/GIEH, PEIE/GIEL =1
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RETLW BosBpaTt u3 nn ¢ 3arpyskon WREG
CuHTakcuc: [label] RETLW k
OnepaHabl: 0<k<255
Onepauus: k— W,
(TOS) —» PC,
PCLATU, PCLATH are unchanged

M3meH. dpnaru: Het

Koa: 0000 | 1100 | kkkk |  kkkk

Onucanue: B peructp W 3anuckiBaetca 8-paspsgHas koHcTaHTa ‘K.
[MporpamMmHBIA CHETUMK 3arpyKaeTcsi 3Ha4YEHNEM, B3SITbIM C
BEPLUUHLI CTeKa (agpecoM Bo3BpaTa). 3allernka cTapLiero
6anta agpeca (PCLATH) npu 3TOM He MEHSIET CBOEro
COAEPXKMMOrO.

Cnos: 1

Linknos: 2

BbinonHeHve

KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne BLINONHEHE POP PC,

KOMaHAbl KOHCTaHThI ‘K’ bINOMHEHN 3anuck B W

HeT onepauuun

HeT onepauun

HeT onepauuun

HeT onepauun

Mpumep: CALL TABLE ; W = cmelleHue Tabnuubl
; MOCne BbINOMHEeHUs
; W = 3HauyeHue 13 Tabnuubl
TABLE
ADDWF PCL
RETLW kO
RETLW k1
RETLW kn
o BbINONHEHNs KoMaHAabl
W = 0x07

[Nocne BbINONHEHNS] KOMaHAbI
W = 3Ha4yeHue kn
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RETURN BosBpaTt n3 nognporpamMmmbl
CwuHTakcuc: [label] RETURN [s]
OnepaHgpb!: s € [0, 1]
Onepauusi: (TOS) —» PC,

Ecnns =1,

(WS) > W,

(STATUSS) — STATUS,

(BSRS) - BSR,
PCLATU, PCLATH He nameHsitoTcs

M3meH. dnaru: Het
Koa: | oooo | o000 | o001 001s
OnucaHue: BOSBpaT 13 nognporpamMmebil. 3Ha‘~|eHV|e, Haxopgsduleecd Ha

BepwuHe cteka (TOS), 3arpyxaetcs B PC. Ecnu s=1,
copepxmmoe ckpbITbix pernctpos WS, STATUSS n BSRS
3arpyxarTcs B cooTBeTcTBytowme pernctpbl W, STATUS n
BSR. Ecnun s=0, To 3arpysku He npon3BoauTcs (no

YMOMYaHuo).

Cnos: 1

Linknos: 2

BbinonHeHve

KOMaH[bl Mo TakTam
Q1 Q2 Q3 Q4
Rexonnposanne HeT onepaumu BbinonHexune POP PC

KOMaHabl

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

[Mpumep: RETURN 1
[Nocne BbINONMHEHNSA KOMaHAbI
PC=TOS
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RLCF CaBur BNeBO Yepes nepeHoc
CwuHTakcuc: [label] RLCF f[,d[,a]
OnepaHabl: 0<f<255
d e [0, 1]
ael0, 1]
Onepauus: (f<n>) > dest<n+1>,
(f<7>) > C,
(C) » dest <0>
M3meH. dnaru: C,N,Z
Kon: | o011 [ olda [ frrr [ fref
OnucaHue: Coaepxxmmoe peructpa ‘f UMKnnM4eckn capuraeTcsa Ha oauH

OouT BNeBo yepes cnar nepeHoca. Ecnu d=0, To pe3ynbTtat
coxpaHsietcsa B peructpe W, ecnu d=1, 1o pesynbtat
coxpaHsieTcsa B peructpe ‘f' (no ymon4yanuio). Ecnim a = 0,
BblOpaH 6aHk BbicTporo goctyna (3HaveHne BSR
urHopupyetcs). Ecnn a = 1, ucnonbsyetcs pernctp BSR ans
Bblibopa H6aHka namATh SaHHbIX.

Cnos: 1
Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue L—lTeHVIe‘ ‘ BLINONHEHE 3anucb
KOMaHAbl peructpa ‘f 3Ha4YeHus
Mpumep: RLCF REG, 0,0

[lo BbINOMHEHNs KOMaHAbI
REG =1110 0110
C=0

Mocne BbINONHEHNS KOMaHAbI
REG =1110 0110
W =1100 1100
Cc=1
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RLNCF Caswur BneBo 6e3 nepeHoca
CwuHTakcuc: [label] RLNCF f[,d [,a]
OnepaHabl: 0<f<255
d e [0, 1]
ae[0,1]
Onepauus: (f<n>) > dest<n+1>,
(f<7>) — dest <0>
M3meH. pnaru: N, Z
Koa: | o100 | olda £££f | ffff |
OnucaHue: Cogaepxumoe peructpa ‘f uMknuyecku casuraeTcsa Ha oauH

ouT Bneso. Ecnun d=0, To pe3ynbTaT cOXpaHAeTCsi B perucTpe
W, ecnn d=1, To pe3ynbTaT coxpaHsaeTca B pernctpe ‘f (no
ymonyanuto). Ecnu a = 0, BbibpaH 6aHk GbICcTporo gocTyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
pernctp BSR ans Bbibopa 6aHka naMaT AaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne l—ITeHme‘ , BLiNonHeHme 3anucb
KOMaHZbl peructpa ‘f 3Ha4YeHust
Mpumep: RLNCF REG, 1,0

[lo BbINOMHEHMS1 KOMaHAbI
REG = 1010 1011
Mocne BbINOMHEHNS KOMaHAbI
REG = 0101 0111
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RRCF CaBur BnpaBo Yepe3 nepeHoc
CwuHTakcuc: [label] RRCF f[.d[,al
OnepaHabl: 0<f<255
d e [0, 1]
ael0, 1]
Onepauus: (f<n>) — dest<n-1>,
(f<0>) - C,
(C) » dest <7>
M3meH. dnaru: C,N,Z
Kon: | o011 [ o0da [ frrr [ fref
OnucaHue: Coaepxxmmoe peructpa ‘f UMKnnM4eckn capuraeTcsa Ha oauH

ouT BrpaBo 4epes cnar nepeHoca. Ecnn d=0, To pesynbTar
coxpaHsietcsa B peructpe W, ecnu d=1, To pesynbtaT
coxpaHsieTcsa B peructpe ‘f' (no ymon4yanuio). Ecnim a = 0,
BblOpaH 6aHk BbicTporo goctyna (3HaveHne BSR
urHopupyetcs). Ecnn a = 1, ucnonbsyetcs pernctp BSR ans
Bblibopa H6aHka NnamMATK SaHHbIX.

Cnos: 1
Linknos: 1

BbinonHeHue
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue L—lTeHVIe‘ ‘ BLINONHEHE 3anucb
KOMaHAbl peructpa ‘f 3Ha4YeHus
Mpumep: RRCF REG, 0,0

[1o BbINOMHEHNA KOMaHbI
REG = 1110 0110
C=0

Mocne BbINOMHEHNA KOMaHbI
REG = 1110 0110
W=10111 0011
C=0
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RRNCF Casur BnpaBo 6e3 nepeHoca
CwuHTakcuc: [label] RRNCF f[,d[,a]
OnepaHabl: 0<f<255
de [0, 1]
ael0,1]
Onepauus: (f<n>) — dest<n-1>,
(f<0>) — dest <7>
M3meH. pnaru: N, Z
Koa: | o100 | o0da | g£frrf FEEE

Cogepxumoe peructpa ‘f uMknuyeckn casuraeTcsa Ha oauH
ouT Bnpaso. Ecnu d=0, To pe3ynbTaT coxpaHsieTcs B
peructpe W, ecnun d=1, To pe3ynbTaT COXpaHAETCS B

Onucanue: peructpe ‘f (no ymonyanuto). Ecnu a = 0, BbiGpaH 6aHk
ObicTporo goctyna (3HaveHne BSR vrHopupyeTtcs). Ecnn a =
1, ncnonbayetcsa pernctp BSR ans Beibopa 6aHka namsTu

AaHHbIX.
Cnos: 1
Linknos: 1
BbinonHeHne
KOMaHAbl NO TakTaM
Q1 Q2 Q3 Q4
HekoanpoBaHne l—ITeHme‘ , BLiNonHeHme 3anucb
KOMaHZbl peructpa ‘f 3Ha4YeHust
Mpuwmep 1: RRNCF REG, 1,0

[lo BbINOMHEHMS1 KOMaHAbI
REG = 1101 0111

Mocne BbINOMHEHNUS KOMaHAbI
REG = 1110 1101

Mpuwmep 2: RRNCF REG, 0,0
o BbINONHEHNs KoMaHabl
W=7

REG = 1101 0111
Mocne BbINONHEHUS KOMaHAbI

W=1110 1011

REG = 1101 0111
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SETF YctaHoBUTbL Bce ouThbil f

CuHTakeuc: [label] SETF f[,al

OnepaHabl: 0<f<255
ae[0,1]

Onepauus: FFh —» f

NameH. dnaru: Het

Koa: o120 | 100a | ffff | frff |

Onucanue: BanucaTtb B peructp 3HadeHne OxFF. Ecnn a = 0, BoiGpaH
OaHk ObicTporo goctyna (3HaveHne BSR nrHopupyeTtcs).
Ecnu a = 1, ucnonbayetcs peructp BSR ans Bbibopa 6aHka
nNamMaTy OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YUTteHune BLiNonHeHme 3anuch B
KOMaHZbl peructpa ‘f peructp ‘f
[Mpumep: SETF REG, 1,
[0 BbINOMHEHNs1 KOMaHAbI
REG = 0x5A
[Nocne BbINOMHEHWs1 KOMaHAbI
REG = OxFF
SLEEP Mepexon B SLEEP pexum
CuHTakecuc: [label] SEEP
OnepaHgpbl: Het
Onepauus: 00h —» WDT,
0 —» WDT,
1->-T0O,
0—-PD
M3meH. dnaru: -TO, -PD
Koga: 0000 0000 0000 0011
Onwucanwe: Butel -PD=0, -TO=1. C6poc ctopoxesoro Taimepa WDT.
Mepexopn B pexxum SLEEP ¢ ocTaHOBKOIM TakTOBOIo
reHepaTtopa.
Cnos: 1
Linknos: 1
BbinonHeHve
KOMaHAbl MO TakTam
Q1 Q2 Q3 Q4
Rexonnposarine HeT onepauuun BbinonHeHve
KOMaHAabl
Mpumep: SLEEP
[0 BbINOMHEHNs1 KOMaHAbI
-TO=7?
-PD=7
[Mocne BbINONHEHWS KOMaHAbI
-TO=1"*
-PD=0
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SUBFWB BbiuutaHue f s WREG c 3aemom
CwuHTakcuc: [label] SUBFWB f[.d[,a]
OnepaHabl: 0<f<255
de[0, 1]
ael0, 1]
Onepauus: (W) — (f) = (-C) — dest
M3meH. donaru: N, OV, C,DC, Z
Koa: | o101 | oida | frrf FEFE
OnvcaHue: W3 peructpa W BbluMTaeTcst 3HaveHne pernctpa ‘f' BMecTe ¢

dnarom nepeHoca. Ecnn d=0, To pe3ynbTaT coxpaHsieTcs B
peructpe W, ecnun d=1, To pe3ynbTaT COXpaHAeTCs B
peructpe ' (no ymonyanuio). Ecnu a = 0, BeibpaH 6aHk
6bicTporo goctyna (3HaveHne BSR urHopupyetcs). Ecnn

a = 1, ucnonbayetcs pernctp BSR ans Buibopa 6aHka
NamsT AaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4

HekoanpoBaHne YreHne 3anucb
o BbinonHeHne
KOMaHabl peructpa ‘f pesynbTaTa

Mpuwmep 1: SUBFWB REG, 1,0
[lo BbINOMHEHNA KOMaHAbI
REG =3
W=2
c=1
Mocne BbINOMHEHNUS KOMaHAbI
REG = FF
W=2
C=0
Z=0
N=1
Mpumep 2: SUBFWB REG, 0,0
[lo BbINOMHEHMS1 KOMaHAbI
REG =2
W=5
c=1
Mocne BbINOMHEHNA KOMaHAbI
REG =2
W=3
c=1
Z=0
N=0
Mpuwmep 3: SUBFWB REG, 1,0
[lo BbINOMHEHNA KOMaHAbI
REG =1
W=2
C=0
Mocne BbINONHEHWs1 kKoMaHAbI
REG =0
W=2
c=1
Z=1
N=0
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SUBLW BbluntaHne WREG 13 KOHCTaHTbI

CwuHTakcuc: [label] SUBLW k

OnepaHgpb!: 0<k<255

Onepauusi: k-(W)->W

M3meH. donaru: N, OV, C,DC, Z

Kon: | o000 | 1000 kkkk kkkk

OnucaHue: Cogepxumoe W BbluMTaeTcs 13 8-paspsigHon KOHCTaHThI ‘K.
PesynbTaT nomewaetcs B pernctp W.

Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHabl No TakTam
Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne
KOMaHAbl KOHCTaHThI ‘K’

BbinonHeHne 3anucb B W

Mpuwmep 1: SUBLW 0x02
[lo BbINOMHEHMSA KOMaHAbI
W=1
c=?
Mocne BbINONHEHWA KoMaHAabI
W=1
Cc=1
Z=0
N=0
Mpuwmep 2: SUBLW 0x02
[lo BbINOMHEHMSA KOMaHAbI
W=2
c=?
Mocne BbINONHEHWs KoMaHAabI
W=0
Cc=1
Z=1
N=0
Mpuwmep 3: SUBLW 0x02
[lo BbINOMHEHMSA KOMaHAbI
W=3
c=?
Mocne BbINONHEHWs KoMaHAbI
W =FF
C=0
Z=0
N=1
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SUBWF BbiuntaHne WREG u3 f
CuHTakeuc: [label] SUBWF f[,d[.a]
OnepaHabl: 0<f<255
d e [0, 1]
ae[0,1]
Onepauus: (f) - (W) — dest,
M3meH. dnaru: N, OV, C,DC, Z
Koa: | olo1 | 11da | ffef | fffE |
Onucanue: Cogaepxumoe peructpa W BblumTaeTcs U3 peructpa ‘f'. Ecnm

d=0, To pesynbTaT coxpaHsieTcsa B peructpe W, ecnu d=1, To
pe3ynbTaT coxpaHsieTcs B peructpe f (Mo ymonyaHuio).
Ecnu a = 0, BbIbpaH 6aHk GbicTporo goctyna (3HadeHne BSR
urHopupyetcs). Ecnu a = 1, ucnonbsyetcsa pernctp BSR ans
Bblibopa 6aHka namsATh OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4

[ekoanpoBaHue YreHne 3anucb
o BbinonHeHne
KOMaHAabl peructpa ‘f pesynbTaTa

Mpumep 1: SUBWF REG, 1,0
[lo BbINOMHEHNA KOMaHAbI
REG =3
W=2
c=7
Mocne BbINOMHEHNA KOMaHAbI
REG =1
W=2
c=1
Z=0
N=0
Mpumep 2: SUBWF REG, 0,0
[lo BbINOMHEHMS1 KOMaHAbI
REG =2
W=2
c=?
Mocne BbINOMHEHNA KOMaHAbI
REG =2
W=0
c=1
Z=1
N=0
Mpuwmep 3: SUBWF REG, 1,0
[o BbINOMHEHNA KOMaHAbI
REG =1
W=2
c=7
Mocne BbINONHEHWs kKoMaHAbI
REG = FFh

ZNO S
1

2
0
0
1
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SUBWFB BbiuntaHne WREG u3 f c 3aemom
CuHTakeuc: [label] SUBWFB f[,d[.a]
OnepaHabl: 0<f<255
de[0, 1]
ael0, 1]
Onepauus: (f) - (W) = (-C) —> dest,
M3meH. donaru: N, OV, C,DC, Z
Koa: | o101 | 10da | £ref FEFE
OnvcaHue: W3 peructpa ‘f' BbluMTaeTcs 3HaveHue pernctpa W BMecTe ¢

dnarom nepeHoca. Ecnn d=0, To pe3ynbTaT coxpaHsieTcs B
peructpe W, ecnun d=1, To pe3ynbTaT COXpaHAeTCs B
peructpe ' (no ymonyanuio). Ecnu a = 0, BeibpaH 6aHk
6bicTporo goctyna (3HaveHne BSR urHopupyetcs). Ecnn

a = 1, ucnonbayetcs pernctp BSR ans Buibopa 6aHka
NamsT AaHHbIX.

Cnos: 1
Linknos: 1
BbinonHeHne komaHabl MO TakTam
Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne B 3anucb
o bINOJIHEHNE
KoMaHAbl peructpa ‘f pesynbTaTta
Mpuwmep 1: SUBWFB REG, 1,0

,D,O BbIMOJTHEHUA KOMaHObl
REG = 0x19 (0001 1001)
W = 0x0D (0000 1101)
Cc=1

[Mocne BbINONHEHUsA KOMaHAabl
REG = 0x0C (0000 1011)
W = 0x0D (0000 1101)

Cc=1

Z=0

N=0
Mpumep 2: SUBWFB REG, 0,0

[lo BbINOMHEHNs KOMaHAbI
REG = 0x1B (0001 1011)
W = 0x1A (0001 1010)
C=0

Mocne BbINONHEHUS KOMaHAbI
REG = 0x1B (0001 1011)

W = 0x00
c=1
Z=1
N=0
Mpumep 3: SUBWFB REG, 1,0

,D,O BbINONTHEHUNA KOMaHObI
REG = 0x03 (0000 0011)
W = 0xOE (0000 1101)
C=1
[Mocrne BbINOMHEHUSA KOMaHAbl
REG = OxF5
W = OxOE
C=0
Z=0
N=1
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SWAPF NMomeHATbL MecTamu nony6anTbl B f
CuHTakeuc: [label] SWAPF f[,d[.a]
OnepaHabl: 0<f<255
d e [0, 1]
ael0,1]
Onepauus: (f<3:0>) — dest<7:4>,
(f<7:4>) — dest <3:0>
M3meH. pnaru: Het
Kon: | o011 | 10da |  f£frrf FEEE
OnucaHue: Crapwwuii 1 mnaawuii nonybanT 3HaveHns peructpa ‘f

MeHsioTcs mectamu. Ecnn d=0, To pesynbTaT coxpaHsieTcs B
pernctpe W, ecnun d=1, To pe3ynbTaT COXpaHAETCS B
peructpe ‘f (no ymonyanuto). Ecnu a = 0, BbiGpaH 6aHk
ObicTporo goctyna (3HaveHne BSR unrHopupyeTtcs). Ecnn

a = 1, ucnonbayetcsi peructp BSR gns Beibopa 6aHka
NamMsaTV OaHHbIX.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne l—ITeHme‘ , BLiNonHeHme 3anucb
KOMaHgbl pernctpa ‘f pesynbTata
[Mpumep: SWAPF REG, 1, 0
[0 BbINOMHEHMST KOMaHAbI
REG = 0x53
MNocne BbINONMHEHUA KOMaHAbl
REG = 0x35
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TBLRD TabnuyHoe yTeHue

CuHTakcuc: [label] TBLRD (%; ™+ *-; +)
OnepaHabl: Het

Onepauus: Ecnn TBLRD*,

(MamsaTe nporpamm (TBLPTR)) — TABLAT;
TBLPTR — He nameHsieTcs;

Ecnn TBLRD*+,

(MamaTe nporpamm (TBLPTR)) — TABLAT;
TBLPTR +1 — TBLPTR,;

Ecnn TBLRD*-,

(MamaTe nporpamm (TBLPTR)) — TABLAT;
TBLPTR -1 —» TBLPTR;

Ecnn TBLRD+*,

(TBLPTR) +1 —» TBLPTR;

(MamsaTe nporpamm (TBLPTR)) — TABLAT;

MN3meH. donaru: Het
Koga: 0000 0000 0000 10nn
nn=0 *
=1 *+
=2 *-
=3 +*
OnucaHue: MHCTpyKUMS ncnonb3yeTcs Ansa YTeHUs coaepXMMoro namatu nporpamm. ns

AOCTyna K namatn ncnons3yetcs ykasatens TBLPTR. OaHHbin (21-pa3psgHbin)
ykasaTernb no3sonseT agpecosatb nobon 6anT agpecHoro npoctpaHcTea
pa3vepom 2Mb6aviTta.

TBLPTR[0]=0: Mnagwwuin 6aiT crnoea, HaxoasLWerocs B NaMmsitu NporpaMmmeil.
TBLPTR[0]=1: CtapLuunin 6aiT crioBa, Haxo4sLLerocsi B namsitTv nporpamMmbl.
KomaHga TBLRD moxeT nameHsiTb 3HavyeHue ykasatens TBLPTR cneayowum
ob6pasom:

- HE U3MEHSITb

- yBenunyeHue Ha 1 nocne BbINOMHEHWUs1 KOMaHAbI

- YyMeHbLUeHMe Ha 1 nocne BbINOMHEHWUs1 KOMaHAbI

- yBenuyeHue Ha 1 nepep BbINOMHEHWEM KOMaHAbI

Cnos: 1

Linknos: 2
BbinonHeHue
KOMaHAbl NO TakTam
Q1 Q2 Q3 Q4

[ekoanpoBaHue
KOMaHabl

Het onepauun | Het onepauuun | Het onepauuun

HeT onepauumn He onepauum

(YteHune
HeT onepauun HeT onepauun (sanucb
nporpamMmmei TABLAT)

namsiTu)

Mpumep 1: TBLRD *+ ;
[lo BbINONHEHUs1 KOMaHAbI
TABLAT = 0x55
TBLPTR = 0x00A356
MEMORY (0x00A356) = 0x34
Mocne BbINOMHEHMS KOMaHAbI
TABLAT = 0x34
TBLPTR = 0x00A357
Mpuwmep 2: TBLRD +* ;
[lo BbINONHEHUs1 KOMaHabI
TABLAT = OxAA
TBLPTR = 0x01A357
MEMORY (0x00A357) = 0x12
MEMORY (0x00A358) = 0x34
Mocne BbINOMHEHMS KOMaHAbI
TABLAT = 0x34
TBLPTR = 0x01A358
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TBLWT TabnuyHas 3anucb

CuHTakcuc: [label] TBLWT (%; ™+ - +)
OnepaHabl: Het

Onepauus: Ecnn TBLWT *,

(TABLAT)— MamsaTe nporpamm (TBLPTR) nnu per. 3awuenku;
Ecnn TBLWT*+,

(TABLAT)— Mamsate nporpamm (TBLPTR) nnu per. 3awuenku;
TBLPTR +1 — TBLPTR,;

Ecnn TBLWT*-,

(TABLAT)— MamsaTe nporpamm (TBLPTR) nnu per. 3awuenku;
TBLPTR -1 —» TBLPTR;

Ecnn TBLWT+*,

(TBLPTR) +1 —» TBLPTR;

(TABLAT)— Mamsate nporpamm (TBLPTR) nnu per. 3awuenku;

M3meH. dnaru: Het
Koga: 0000 0000 0000 1llnn
nn=0 *
=1 *+
=2 *-
=3 +%*
OnucaHue: MHCcTpyKums ncnonb3yeTcsa Ans 3anucu B namaTb nporpamm. [ina gocryna kK

namsaTtu ucnone3yetcs ykasatenb TBLPTR. JaHHbIn (21-pa3psigHbIi)
ykasaTernb no3sorseT agpecosatb nobon 6aiT agpecHoro npoctpaHcTea
pasvepom 2Mb6avita.

TBLPTR[0]=0: Mnagwmwui 6aiT cnoBa, HaxogsLerocs B NnamMmsaT NporpamMmmbl.
TBLPTR[0]=1: CtapLumni 6anT crnoBa, Haxo4sLerocs B namsaTi NporpamMmbI.
KomaHga TBLRD moxeT nameHsiTb 3HavyeHue ykasatens TBLPTR cneayowum
obpasom:

- HE U3MEHSITb

- yBENU4yeHue Ha 1 nocne BbINONHEHUSI KOMaHAbI

- YyMeHbLUeHMe Ha 1 nocne BbINOMHEHWUs1 KOMaHAbI

- yBenunyeHve Ha 1 nepea BbINONIHEHWEM KOMaHAbI

Cnos: 1
Livknos: 2 (6ornbLlie, ecnu AnMHHANA 3anucb B NamsThb)
BbinonHeHne KoMaHAbl MO TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue
KOMaHb Het onepauun | Het onepauuun | Het onepauuun
HeT onepauumn HeT onepauun
HeT onepauuun (YTteHne HeT onepauuu | (3an. B per.3aL.
TABLAT) U1 NamsTb)
Mpuwmep 1: TBLWT *+ ;

[lo BbINONHEHUs1 KOMaHabI

TABLAT = 0x55

TBLPTR = 0x00A356

MEMORY wunu per.3aw,.(0x00A356) = OxFF
Mocne BbINOMHEHMS KOMaHAbI

TABLAT = 0x55

TBLPTR = 0x00A357

MEMORY wnu per.3au.(0x00A356) = 0x55

Mpumep 2: TBLWT +* ;

[lo BbINONHEHUs1 KOMaHabI

TABLAT = 0x34

TBLPTR = 0x01389A

MEMORY wunu per.3aw,.(0x01389A) = OxFF

MEMORY wnu per.3au.(0x01389B) = OxFF
Mocne BbINONHEHWS KOMaHAbI

TABLAT = 0x34

TBLPTR = 0x01389B

MEMORY wnu per.3au.(0x01389A) = OxFF

MEMORY wunu per.3aw.(0x01389B) = 0x34
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TSTFSZ Tect f, nponyctutb ecnu 0
CuHTakeuc: [label] TSTFSZ f[,al
OnepaHgpbl: 0<f<255
ae[0,1]
Onepaumsi: Mponyctute, ecnn f=0
M3meH. dpnaru: Het
Koa: | o110 | o11a |  frrf FEFE

Ecnu =0, BMecTo cnegaytollelt KoMaHabl BbINOMHAETCA
nyctas onepauus (NOP), pacTarvsas BeIMOfIHEHWE KOMaHAbI

OnucaHue: Ha 2 umkna. Ecnu a = 0, BbIGpaH 6aHk 6bicTporo goctyna
(3HaveHune BSR urHopupyetcs). Ecnu a = 1, ucnonbayetcs
pernctp BSR ans Bbibopa 6aHka naMaT AaHHbIX.

Cnos: 1
Linknos: 1(2) 3 umkna, ecnv Nponyck ABYXCNOBHOMW
KOMaHzbl
BbinonHeHve
KOMaHAbl Mo TakTam
Q1 Q2 Q3 Q4
Rexonvposatme l—ITeHme‘ , BbinonHexune HeT onepauunu
KOMaHabl peructpa ‘f
Ecnu nponyck Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauuun | Het onepaunun

Ecnu nponyck 2-x
crnosHou komaHabl Q1 Q2 Q3 Q4

Het onepauun | Het onepaumn | Het onepauun | Het onepaunu

Het onepauun | Het onepaumn | Het onepauun | Het onepaunmn

Mpumep: HERE TSTFSZ CNT, 1
NZERO :
ZERO

[lo BbINOMHEHMS1 KOMaHAbI

PC = agpec (HERE)
Mocne BbINOMHEHNA KOMaHAbI
Ecnu CNT = 0x00, PC = agpec (NZERO)
Ecnn CNT = 0x00, PC = agpec (ZERO)
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XORLW JNor. ucknioy. WA koHcTaHTbl 1 WREG

CuHTakcuc: [label] XORLW k

OnepaHabl: 0<k<255

Onepauusi: (W).XOR.k—>W

M3meH. pnaru: N, Z

Koa: | 0000 1010 Kkkkk kkkk
Onepauusa uckntovatoiiero M ¢ cogepxummbim pernctpa W

Onwucanwe: n 8-pa3psagHon koHcTaHTon ‘k’. PesynbTaT onepauunm
coxpaHsieTcsa B peructpe W.

Cnos: 1

Linknos: 1

BbinonHeHne
KOMaHabl No TakTam

Q1 Q2 Q3 Q4
[ekoanpoBaHue YreHne BLINONHEHE 3anucb B
KOMaHgbl KOHCTaHThI ‘K’ pernctp W
Mpumep: XORLW OxAF
[lo BbINOMHEHMS KOMaHAbI
W = 0xB5
[Mocne BbINONHEHWs KOMaHAbI
W = 0x1A
XORWF JNornyeckoe ucknrovarouwee WM WREG wu f
CwuHTakcuc: [label] XORWF f[,d[,a]
OnepaHgbl: 0<f<255
d e [0,1]
a e [0,1]
Onepauusi: (W) . XOR . (f) > dest
M3meH. pnaru: N, Z
Koa: | o001 | 10da | fref FEFE

Jlornueckas onepaums nopaspsigHoro uckrnovatowero A
pernctpos W u ‘f. Ecnun d=0, To pe3ynbTaT COXpaHseTcs B
Onucanue: pernctpe W, ecnun d=1, To pe3ynbTaT COXpaHAETCS B
peructpe ' (no ymonyanuio). Ecnu a = 0, BbibpaH 6aHk
obicTporo goctyna. Ecnu a = 1, ucnonesyetcsa BSR.
Cnos: 1

Linknos: 1

BbinonHeHue
KOMaHAbl Mo TakTam

Q1 Q2 Q3 Q4
HekoanpoBaHne YreHne 3anucb
KOMaHgbl peructpa ‘f BeinonHerve pesynbTaTa
Mpumep: XORWF REG, 0, 1
,D,O BbIMNONTHEHUNA KOMaHObI
REG = OxAF
W = 0xB5
[Nocne BbINOMTHEHNA KOMaHAbI
REG = 0x1A
W = 0xB5
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21. TlMoppepxka pa3paboTymkoB

MwukpokoHTponnepsl PICmicro obecneyeHbl GonbliMM CNEKTPOM annapaTHbIX W MPOrPaMMHbIX WMHCTPYMEHTamNbHbIX
CcpeacTB NPOEKTUPOBAHNUS:
e HTerpupoBaHHas cpefa NpoeKTMpPoBaHWS:
- TNporpammHoe obecneveHne MPLAB-IDE
e Accembnep/Komnunstop/IluHkep:
- Accembrnep MPASM
- Komnunstopsl MLAB-C17 n MPLAB-C18
- INunkep MPLINK/ Opranusartop 6ubnmnotek MPLIB
e Cumyngarop:
- MporpammHbIi cumynaTop MLAB-SIM
e OmynsATopbl:
- BHyTpucxemHbIi amynaTop peanbHoro BpemeHn MPLAB-ICE2000
- ICEPIC
e  BHyTprcxemHbIN OTNaguuk:
- MLAB-ICD
e [IporpammaTopsi:
- YHuBepcanbHbiii nporpammatop PRO MATE Il
- Hepoporow nporpammatop PICSTART ans Havana pabotbl ¢ PICmicro
e Hepoporve AeMOHCTpaUMOHHbIE NNAaThI:
- PICDEM-1
- PICDEM-2
- PICDEM-3;
-  PICDEM-17
- Keeloq

21.1  UHmezpuposaHHas cpeda npoekmupoesaHuss MPLAB-IDE

MporpammHoe obecneyvenne MPLAB-IDE npepgHasHaveHo ans pa3paboTku nporpammHoro obecneyeHusi 8-paspsgHbix
MukpokoHTpornnepos PICmicro, paboTatowee nog ynpasneHnem onepauuoHHon cuctemsl Windows.
OcHoBHble xapaktepuctukn MPLAB-IDE:
e MHorodyHKUMOHaNbHbIE BO3MOXHOCTH:
- Pepaktop
- Cumynsarop
- TporpammaTop (NpuobpeTaeTcsa OTAENbHO)
- OmynaTop (npruobpeTtaeTcs OTAENbHO)
MonHOdYHKUMOHAanNbLHLIV peaakTop
OpraHusaTop npoekTa
HacTtpoinka naHenen NHCTPYMEHTOB 1 NapaMeTpoB OTOBpaXKeHNs
CTpoka cocTosiHMS
NHTepakTnBHasi NOMOLLb

MPLAB-IDE nossonsiet Bam:
e PepaktnpoBaTb MCXOAHble halnbl HanncaHHble Ha A3blke accembnepa nnm C
e  BbICTPO BLINOMHATE TPAHCASALMIO U KOMNUNALUMIO NPOEKTa aBTOMaTUYECKW 3arpykas napameTpbl UCMOSb3yeMoro
MUKpoKoHTponnepa PICmicro
e BbINnonHATbL 0TNaAKy NporpaMMbl C UCNOMb30BaHNEM:
- WcxogHbix channos
- JluctuHra nporpammbl
- Ob6bekTHOoro Koga
OpHoTunHasa paboTa MHCTPYMEHTAnbHbLIX MOAYMEN MHTErpupoBaHHOM cpefdbl npoektupoBaHua MPLAB-IDE nossonser
nerko nepewtn ot nporpammHoro cumynstopa MPLAB-SIM k ucnonb3oBaHWio NONHOMYHKUMOHANBLHOIO aMynsitopa.
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21.2 Accembnep MPASM

MPASM - nonHodyHKUMOHamNbHbIV YHUBEPCanbHbI Makpoaccemornep Ans BCex CeMeNCcTB MMKPOKOHTponnepoB PICmicro.
Accembnep MoXeT reHepupoBaTb LIeCTHagUaTUpaspagHbii ain npurogHbidi ANs 3anMcu B MUKPOKOHTPONMEp Wiu
opMupoBaTh nepemeLlaemble 06bekTHble anbl ans nuHkepa MPLINK.
MPASM wumeeT nHTepdenc KOMaHOHOW CTPOKM W OKOHHbLIM MHTepdenc, pabotaeT nop ynpaBrneHneM onepauyoHHON
cuctembl Windows 3.X u Bbiwe. MoxeT pabortatb kak aBTOHOMHOe npunoxeHne. MPASM reHepupyeT obbekTHble daiinbl,
wecTtHaguatepuyHble HEX dainbl B crtaHgapTte Intel, davn kapTel namsatu (ansa getanusaumyM MCMonib30BaHUS MNaMsaTu
MWKPOKOHTponsepa), dann nMcTuHra nporpaMmmbl (TEKCT NporpaMmbl COBMELLIEH C KOAAaMU MUKPOKOHTpoOIepa) n ann otnagki
ana MPLAB-IDE.
OcobeHHocTn MPASM:
e MPASM n MPLINK uHTerpupoBaHsl B MPLAB-IDE
e MPASM nopgaepxuBaeT cMcTeMy MakpokOMaHz, YNpoLLaLWmnxX HanncaHwe TekcTa nporpamMmmel
e [lo3BonsieT BbINOMHATL KOMMUASALMIO YCNOBHbIX GIOKOB TEKCTa Nporpammel

Oupektusbl MPASM patoT BO3MOXHOCTL YNpaBnsaTe KOMNUAALMEN NCXOLHOMO TEKCTa NporpamMmsbl.

21.3 C komnunssmops! MPLAB-C17 u MPLAB-C18

MPLAB-C17 n MPLAB-C18 - nonHodyHkumoHaneHbele ANS| 'C' KoMNnnsaTopbl C MHTErpMpPOBaHHOW CPeaon pa3paboTku
ans mukpokoHTpornnepos cemencts PIC17CXXX n PIC18CXXX cooTBeTcTBEHHO. [INs ynpoLeHs oTnagku Tekcta nporpaMmmbl
KOMMMNSATOpbl obecneynBaloT WHTErpauMio B CPeAcTBa MPOEKTUPOBaHWA C nepedaden mHdopmaunm o6 MCnonb3yembix
nepemMeHHbIX B popmarte coemectumom ¢ MPLAB-IDE.

21.4  Jlunkep MPLINK, op2aHuzamop 6ub6nuomexk MPLIB

MPLINK - nunHkep nepemMellaeMbix 06bekTHbIX ¢alnoB, creHepupoBaHHbIX nporpammamu MPASM, MPLAB-C17 wu
MPLAB-C18. JlnHkep BbINOMHSIET CBA3b OOBLEKTHLIX (halnioB C NpeaBapuUTEnlbHO KOMMUIMPOBAHHBLIMKU (hainamm GubnmoTek m
dannamm cueHapus.

MPLIB - opraHusatop 6uv6nuotek npeaBapUTENbHO OTKOMMUITMPOBAHHBLIX WCXOOHBLIX (DaMNoB, KOTOPbIE HYXHO
ucnons3oBaTe ¢ MPLINK. Koraa nognporpamma 6ubnuoteyHoro caina Bbi3blBa€TCS M3 UCXOAHOro channa, B NpunoxeHue
OyneTr BKMYEeHa TOMbKO Heobxoaumbli Mogynb. JTO no3BonseT 3ddeKkTBHO ucnonb3oBath 6onblwive 6Gubnuotekn B
pa3nuyHbix npunoxexuax. MPLIB ynpaBnsieT co3gaHmemM u nameHeHnem 6nbnmoTteyHbix dannos.

OcobeHHocTn MPLINK:
e MPLINK pa6otaet cosmectHo ¢ MPASM, MPLAB-C17 n MPLAB-C18
e MPLINK no3BonsieT pazbuBaTb NamMsaTb MUKPOKOHTPOSIIEPA Ha pasgensi

OcobeHHocTn MPLIB:
e MPLIB ynpowaeT nogknoyeHue AONOMHUTENbHBIX anrnos MNOTOMY, YTO MO3BONSAET MOAKMYUTE OOHY
6MGNMoTEKY BMECTO MHOXECTBA MESKMX (halnos
e MPLIB rpynnupyeT cBsid3aHHble Mogynu
e MPLIB nossonsieT 4o6aBnsiTb, UIAMEHATb, yAaNATb U 3aMEHATb MOAYNN B OMGNMOTeYHbIX dpannax.

21.5 [MpoepammHbIlu cumynsmop MPLAB-SIM

Cumynatop MPLAB-SIM nosBonsieT npocneautb BbIMNOSTHEHWE MporpaMmmbl MUKPOKOHTposiepoB PICmicro Ha ypoBHe
KOMaHg Mo waram unv B pexume aHumaumun. Ha niobovi KomaHge BbIMOfIHEHWE MPOrpaMMbl MOXET ObiTb OCTAHOBIEHO AfA
NpoBepKM N U3MeHeHns namsatn. PyHKUuKM CTMMyna no3BOMSOT MOAENUMPOBaTb CUrHaM C JIOrMYECKMMU YPOBHAMW Ha BXOAax
MukpokoHTponnepa. MPLAB-SIM nonHOCTbIO nogdepXvMBaeT CUMBOMbHYO oTnaaky, ucnonesys MPLAB-C17, MPLAB-C18 n
MPASM. MPLAB-SIM siBnsieTca 4OCTYMNHBLIM U YyA0OHBIM CpeCcTBOM OTNafKkv NporpaMm Ansi MMKpokoHTponnepos PICmicro.

21.6 YHueepcanbHbiU amynssmop MPLAB-ICE

YHusepcaneHbin amynatop MPLAB-CE o6ecneunBaeTt pa3paboTyMkoB MOMHLIM HAabopOM WMHCTPYMEHTanbHbIX CPEACTB
NPOEKTUPOBAHMS YCTPONCTB C NPUMEHEHNeM MUKPOKOHTponnepos PICmicro. YnpasneHne paboTon amynstopa BbINOMHAETCA U3
MHTerpuposaHHon cpefgbl npoektupoBaHms MPLAB-IDE ¢ BO3MOXHOCTbIO pefakTUpOBaHUS, KOMMUASAUMK, 3arpys3km u
BbIMOMHEHUsI MPOrpammbl.

3ameHsieMble nofbl NO3BONSIOT BbICTPO MepeHacTpouUTb IMYyNATOP Ans paboTbl ¢ APYrM TUMOM MWKPOKOHTPONEPOB.
YHuBepcanbHas apxutektypa MPLAB-ICE gaeT Bo3MOXHOCTb nogaepXvBaTbh HOBblE TUMbl MUKPOKOHTponnepos PICmicro.

Omynsitop MPLAB-ICE 6bin paspaboTaH kak cucTemMa 3mynsiuMu (aHumauuu) B peanbHoM Maclitabe BpemeHu c
[OMNONHUTENbHBIMA BO3MOXHOCTAMM, MPUCYTCTBYIOWMNX B LOPOrMX WHCTPYMEHTamnbHbIX cpedcTBax. OMynsTtop paboTaeT nog
ynpasneHneM pacrnpocTpaHeHHou onepauunoHHon cuctembl Microsoft Windows 3.x/95/98.

MPLAB-ICE 2000 - nonHodyHKLMOHaNbHas cuctema aMynsauum C yCOBEPLUEHCTBOBAHHBIMU (PYHKLMAMU TPaCcCUpPOBKMY,
TPUITEpoB 1 ynpaensaowmx ocobeHHocTen. Oba amynaTopa MCMonb3yloT OAMHAKOBbIE MOAbl U paboTaloT BO BCEX AOMYCTUMbIX
pexunmax MUKpokoHTponnepos PICmicro.
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21.7 BHympucxemHbIU amynsmop ICEPIC

ICEPIC - Hepoporonm amynsitop, npegHa3HaveHHbIi Ans  ogHoKpaTHO nporpammupyembix (OTP)  8-paspsiaHbix
MukpokoHTponnepoB cemencts PIC16C5X, PIC16C6X, PIC16C7X u PIC16CXXX. MogynbHas CTpykTypa no3BonsieT
nogaepxmeaTtb BCe TUMNbl MUKPOKOHTponnepoB cemenctsa PIC16C5X n PIC16CXXX 3a cueT CMeHHbIX NoJoB.

21.8 BHympucxeMHbIli omnad4yuk MPLAB-ICD

BHyTpucxemHbii otnagunk MPLAB-ICD sBnsetcs MOLUHbIM HEAOPOrMM WHCTPYMEHTOM OTNnagku nporpammbl. Pabota
MPLAB-ICD ocHoBaHa Ha (yHKUMM BHyTpUcxeMHon oTnagkm Flash mukpokoHTponnepoB cemenctea PIC16F87X. 3ta
0COBEHHOCTb, COBMECTHO C  (pyHKUMEW  BHYTPUCXEMHOrO  MOCHefOoBaTeNnbHOro  MporpamMMpOBaHns,  Mo3BonseT
3anporpammMmmpoBaTb MWKPOKOHTPOSNEP HenocpeacTBEHHO U3 cpedbl npoektupoBaHus MPLAB-IDE. MPLAB-ICD paet
BO3MOXHOCTb ObICTPO BbINOMHUTL OTNAAKY NPOrpamMmbl, BLIMOSHSAS €€ MO Lwaram unv B pexvmMe peanbHOro BpEMEHM.

21.9 YHueepcasnbHbIlU npocpammamop PRO MATE Il

YHuBepcanbHbii nporpammaTtop PRO MATE Il moxeT paboTaTb aBTOHOMHO W noa ynpasneHvem PC coBMecTuMOoro
KoMmnbloTepa. [Ons MakcMmanbHOW HagexXHOCTM nporpammupoBaHua B nporpammaTtope PRO MATE Il moxHO ykasaTb
HanpskeHus Vpp u Vpp. B nporpammatop BcTpoeH XKKU ancnnen gnsa Beieoga coobuieHun ob owmnbkax v knasmatypa ansa Beoaa
KoMaHg. MoaynbHas kornogka Mo3BONSeT MporpamMMyMpoBaTbh MUKPOCXEMbl B pasnMyHbIX Koprnycax. B aBTOHOMHOM pexume
nporpammaTtop PRO MATE |l MOXeT NpoBepsATb MUKPOKOHTPOMSIEP M YCTaHaBNMBaTb OUTbI 3aLUThI.

21.10 [lIpoepammamop PICSTART Plus

Hepoporo nporpammatop PICSTART Plus npegHasHayeH gns Hadana paboTtbl ¢ MuKpokoHTponnepamu PICmicro,
nopkntoyaetcs k PC coBmecTumomy komnbtotepy yepe3 COM (RS-232) nopT u paboTaeT noa ynpaeneHWeM UHTErpupoBaHHOW
cpeabl npoektupoBaHus MPLAB-IDE. PICSTART Plus nopaepxuBaeT Bce MWKpokoHTponnepbl PICmicro B kopnycax go 40
BblIBOAO0B. MukpokoHTponnepsbl ¢ 6onblwmnm yucnom Beisogos (PIC16C92X, PIC17C76X) noaaepxusatoTcs Npu UCNONb30BaHNA
afanTepos.

21.11 [femoHcmpayuoHHas nnama PICDEM-1

HemoHcTpaumnoHHas nnata PICDEM-1 npegHasHadeHa ans mukpokoHTponnepos PIC16C5X (PIC26C54, PIC16C58A),
PIC16C61, PIC16C62X, PIC16C71, PIC16C8X, PIC17C42, PIC17C43 n PIC17C44. B koMnneKkT nocTaBkn BXOAAT HEObXoanMble
annapaTtHble Mogynu, nporpaMMHoe obecrnevyeHne W AeMOHCTPaUMOHHble nporpamMmbl. 3anucatb AEeMOHCTPaLMOHHbIE
nporpamMMbl B MUKPOKOHTpOep MoXHO ¢ nomolubio nporpammatopa PRO MATE |l unm PICSTART Plus. lNonb3oBaTens MoxeT
NoaKMYNTbL K AeMOHCTpaumMoHHon nnate amynatop MPLAB-ICE n BbinonHATb oTnagky nporpammbl. Ha AeMOHCTpaLuoHHON
nnaTe MMeeTcsl MOMWUIOH AN YCTaHOBKW AOMOSHUTENbHBIX 3NIEMEHTOB Mnonb3oBaTens. B coctaB AeMOHCTpauMOHHOW nnaThbl
BXOAMWT: Apavisep uHTepdenca RS-232, noTeHumomeTp ANA MOOENMPOBaHWS aHanoroBoro BXxOA4a, BblkM4vaTenu u BOCEMb
CBETOAMOA0B NOAKMYeHHbIX K PORTB.

21.12 [emoHcmpayuoHHas nnama PICDEM-2

HemoHcTpaumoHHas nnata PICDEM-2 npepHasHauyeHa Ans MukpokoHTponnepoB PIC16C62, PIC16C64, PIC16C65,
PIC16C73 n PIC16C74. B koMnnekT nocrtaBku BXOAST HeobGxogoumble annapaTtHble Mogynu, nporpaMMHoe obecneyeHue u
OEMOHCTpPaUMOHHbIE MNporpaMMmbl. 3anvcaTb [AEMOHCTpaUMOHHbIE MporpamMmbl B MWKPOKOHTPOMNEP MOXHO C MOMOLLbHO
nporpammaTtopa PRO MATE Il unu PICSTART Plus. Nonb3oBaTtens MOXeT NOAKMOYNTb K AEMOHCTPaLVOHHON nnaTte aMynaTtop
MPLAB-ICE 1 BbINONHATL OTNagky nporpamMmbl. Ha AemMOHCTpauuoHHOW nnate uMeeTcs MONUIoOH Ansi  YCTaHOBKM
OOMONMHUTENbHbBIX 3NEMEHTOB Monb3oBaTtens. B cocTtaB AeMOHCTpaUMOHHOW nnaTel BXOAWUT: ApanBep uHTepderica RS-232,
NnoTeHUMOMETP ANs MOAENVPOBaHUSA aHanoroBoro Bxoda, nocnegosatenbHas EEPROM namaTte ansi geMoHcTpaumm paboThbl
LUVHbI IZC, BbIBOAbI AN nogkntodeHnsa KK v gononHuTenbHON Knaematypbl.
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21.13 [emoHcmpauyuoHHas ninama PICDEM-3

HdemoHcTpaumoHHass nnata PICDEM-3 npegHasHadeHa Ans  MuKpokoHTponnepoe PIC16C923 u  PIC16C924
BbINOMHEHHbIX B 44-BbiBogHOM PLCC kopnyce ¢ uHterpupoBaHHbiM XKK mogynem. B komMnnekT noctaBku BXoAsiT HeobxoanMble
annapaTtHble MoAynu, nporpammHoe obecnevyeHVe W [OEMOHCTPaUMOHHbIE MporpamMmbl. 3anucatb [OEMOHCTPaLUOHHbIE
nporpaMMbl B MUKPOKOHTPOINEP MOXHO ¢ nomollbio nporpammatopa PRO MATE Il unu PICSTART Plus. MNonb3oBatens moxeT
NOAKIMIOYNTL K AEMOHCTpaumMoHHon nnate amynatop MPLAB-ICE v BeinonHsaTe oTnagky nporpaMmmbl. Ha gemoHCTpaumoHHOM
nnare UMeeTcs MONUIOH AN YCTAaHOBKW OOMOMHMTENbHbLIX 3MEMEHTOB Monb3oBaTtensd. B coctaB AeMOHCTpauMoOHHOW nnathbl
BXOAMWT: ApaviBep nHTepdenca RS-232, Bbiknioyarenu; NoTeHUMOMETP ANs MOAENUPOBAaHUS aHanoroBoro BXOAa; TEPMUCTOP;
BblBOAbI Ans noaknodeHnsa XKW n gononHuTenbHon knaeuatypbl; 12-paspagHbii XKKA ans otobpaxeHuss BpemeHu, aatel v
Temnepatypbl; [OONOMHUTENbHbLIM UHTepdenc RS-232; nporpammHoe obecneyeHne paboTawllee nog ynpaBleHUEM
onepaumnoHHon cuctembl Windows 3.x ons nepegaym gaHHbix Ha PC coBMeCcTUMbI KOMMbIOTEP.

21.14 [femoHcmpayuoHHas nnama PICDEM-17

HemoHcTpaumoHHas nnata PICDEM-17 npeaHasHaveHa onsa MukpokoHTponnepos PIC17C752, PIC17C756, PIC17C762 n
PIC17C766. B «komnnekt nocTaBkM BXOAAT HeoOXOoAuMMble annapaTHble MoAdynu, nporpamMmHoe obecneyeHve w
OEMOHCTPaUMOHHbIE MNporpaMMbl.  3anvcaTb [AEMOHCTpPaUMOHHbIE MpOorpaMmbl B MUKPOKOHTPOMNEP MOXHO C MOMOLLbHO
nporpammaTtopa PRO MATE Il unn PICSTART Plus. MNMonb3oBaTtenb MOXET NOAKMIOUYNTE K AEMOHCTPALMOHHON MnaTe aMynaTop
MPLAB-ICE w» BbINOMHATL OTNagKy nporpaMmmbl. Ha gemMoHCTpauuoHHOW nnate MMeeTcs MONWIoH [Ans  YCTaHOBKM
OONOSHUTENbHbIX 31IEMEHTOB NMOSb30BaTENS.

21.15 Keeloq (c pyHKyussmMu npoecpammamopa)

OueHouHasg cuctema Keeloq npegHasHadeHa ansa mukpocxem HCS compmbl Microchip. B coctaB komnnekTta BxoauT: XKKA
avcnnen ansa otobpaxeHns U3MEHSIOLLMXCA KOOOB, Aekoaep, MHTepdenc nporpaMmmmpoBaHus.
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22. JneKTpuuyecKkune XxapakTepucTUKU

MakcumanbHO gonyctumMblie 3HayeHus (*)

MpenenbHas Pab0oUAST TEMMEPATYPA ....ccccuvririieeeeeiitirereeeeeaaaatrreeeaaeesaaasssaeeeaaesaaassssaeseaaseesasssssseesesesaaes ot -55°C go +125°C
TEMMNEPATYPA XPAHEHMST .....evvviiieeeeeeeiiiteeeeeeeeeeatsaeeeaeeeseasasaeeaeeeeaaasasseeeaeaesaaasbeeeaeaesesanssasseaaeeesasssnneeeens oT -65°C go +150°C
HanpspkeHme Vpp OTHOCUTENBHO Vss........... o1 -0.3B po +6.5B
HanpsikeHne -MCLR oTHocuTensHo Vss(z) oT1 0B go +13.25B
HanpKEHNE RA4 OTHOCUTEIBHO VS8 .. uuuuiuiiiiaieae ittt eet e e e e ettt e e e e e et e e ee e e e e e s anebeeeeeaaeeaannneeeeaaaeeaannneneeeaaens ot 0B no +8.5B
HanpskeHue Ha ocTanbHbIX BbIBOAAX OTHOCUTENMBHO VSs ...uvviiiieeeiiiiiiiieea e e ..0T-0.3B go (Vpp+0.3B)
PaCCENBAEMAS MOLLHOCTD ) ..ottt eneeed 1BT
MakcumanbHbI TOK BbiBoAa Vss 300mMA
MakcrumanbHbIN TOK BbiBoAa Vpp 250mA
BxogHow 3annparolnii TOK Lk (V1 < O UITN V| > VDD) euieiiiieiiiiiiiieet ettt e e ettt e e e e e e e e e e e e e s e nnnaaeeeaaeas +20MA
BbixogHon 3anmpatoliin TOK lok (Vo < O UMM VO > VDD) i iii ittt e e e e e e e e e e e e eeeaeeas +20MA
MakcmanbHbIA BbIXOAHOM TOK CTOKA KAHAMA BBOOA/BBIBOMIA. ... ... ccceeeeeeueeeeeeieeeueeeeeeeseeesansessseesessesessseressnaseesesenenes 25mMA
MakcmanbHbIA BbIXOAHOM TOK MCTOKA KAHAMNA BBOLA/BBIBOMA ... ...cceeeeeeueeeeeieeeueeeeeeeeeeeesasesesesessaeeeseseeessnnaseeeesennnes 25mMA
MakcrManbHbIN 06LLMIA BEIXOQHOW TOK CTOKa nopToB BBoAa/BbiBoga PORTA, PORTB, PORTE® .o 200mMA
MakcrManbHbIN 06LLMI BEIXOOHOW TOK MCTOKa NopToB BBoAa/BbiBoga PORTA, PORTB, PORTE® .o 200mMA
MakcumanbHbI 06LLuiA BEIXOOHOWM TOK CTOKa nopToB BBoAa/BbiBoga PORTC, PORTD® ..o 200mA
MakcrmManbHbI 06LLuiA BEIXOAHOWM TOK MCTOKa NopToB BBoAa/BeiBoga PORTC, PORTD® ..o 200mA

lNpumeyanHue 1. MNoTpebnsemasn MOLHOCTb paccunTbiBaeTcsa no popmyne:
P = Voo X {lop - Z lon} + Z{(Vop - Von) X lon} + = (Vou X lor)

lMpumeyaHue 2. Bpockn HanpsbkeHuss Ha BbiBoge -MCLR Hwke Vss NpuBOAAT K NOSIBNEHWIO OOMbLUMX TOKOB
(okono 80MA), 4TO MOXeT npuBecTM K cpabaTbiBaHuio 3awenku. oaToMy pekomeHayeTcs nocrnefoBaTernbHO BKIOYATb
pesucTtop conpoTtusrnenvem ot 500M go 1000M ansi mogaynm HW3KOrO YPOBHSI Ha 3TOT BbIBOL BMECTO HEMOCPELCTBEHHOIO
nogkntoyeHns K Vss.

lMpumeyaHue 3. PORTD, PORTE B MukpokoHTponnepax PIC18F2X2 He peanu3oBaHbl.

lpumeyaHue * Bbixog 3a YKa3aHHble 3Ha4YeHUA MOXET NpuBecTu K HeOGpaTVIMbIM noBpeXxaeHnaAMm MUKpPOKOHTpOIepa.
He npegycMmoTpeHa pa60Ta MUKPOKOHTpOMMepa B MNpeferlbHOM peXuMe B TeYeHWe ANUTENbHOro BpemMeHu. [OnutenbHas
aKcnnyatauna MUKPOKOHTpoOIiepa B HEOQOMNYCTUMbIX YCITOBUAX MOXET NOBJIMATb HA €ro HaaeXHOCTb.
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PucyHok 22-1. ['padvk peKOMeHA0BaHHbIX KOMOUHALUMIA 3HAYEHWNIA HANPSPKEHWS NMUTAHNSA
n TakToBon YyacTtoTbl Ana PIC18FXX2 (MpombilineHHbIV TemnepaTypHbI AMana3oH)

6.0B-
5.5B
5.0B1 PIC18FXXX
4.5B+
4.0B+
3.5B

3.0B1
2.5B+

|
|
|
|
2.0BT |
|
|
|
|

4.2B

HanpsokeHue

YacTtoTa

PucyHok 22-2. ['pacdhvk peKOMeHA0BaHHbIX KOMOUHALUMIA 3HAYEHWNIA HANPSPKEHUS! NMUTaHNS
n TaktoBon YactoTbl Ans PIC18LFXX2 (MpomMbilneHHbIV TeMnepaTypHbI AManasoH)

6.0B
5.5B
@ 50B+
I
5 458- PIC18LFXXX
i 4.2B
=
1]
T
[
40 My

YacTtoTta

Fmax = (20.0MI'W/B) (Vopappmin— 2.0B) + 4MTw.
Mpumeyanue. Vppappmin — MUHUMarnbHOE HanpsxeHne nutaHusa PIC18FXX2 B ycTpolicTse.
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22.1 3Onekmpu4eckue xapakmepucmuku PIC18FXX2-l, PIC18FXX2-E, PIC18LFXX2-I

PIC18LFXX2-I CtaHpapTHble paboyue ycrnoBusi (ecnu He yKka3aHO UHOe)
TemnepaTypHbIvi Anana3oH: MNpombiwneHHbin  -40°C < Ta < +85°C
PIC18LFXX2-I CTtaHpapTHble paboune ycrnoBus (ecnv He yka3aHO MHOE)
PIC18LFXX2-E TemnepaTypHbiit AnanasoH: MpombilneHHbin  -40°C < Ta < +85°C
PacwuperHbin  -40°C < Ta < +125°C
Ne nap. | O6o03. OnucaHue Mun. | Tun.** | Makc. [ En. | Npumeyanue
Vbbp HanpsixeHne nuTtaHus HS, XT, RC u LP pexum
D001 PIC18LFXX2 2.0 - 55 B
D001 PIC18FXX2 4.2 - 5.5 B
D002 Vbr HanpspkeHne coxpaHeHust AaHHbIX 1.5 - - B
s 03y "
D003 Vpor CrtapToBoe HanpsikeHue Vpp Ang - - 0.7 B Cwmotpute «cbpoc POR»
dopmupoBanus POR
D004 Svbb CkopocTb HapacTaHus Vpp ang 0.05 - - B/mc | CmoTtpute «cbpoc POR»

dopmupoBarms POR

VBor HanpshkeHne copoca BOR

D005 PIC18LFXX2
BOR1 : BORO = 11 2.0 - 2.16 B
BOR1 : BORO =10 2.7 - 2.86 B
BOR1 : BORO =01 4.2 - 4.46 B
BOR1 : BORO = 00 4.5 - 4.78 B

D005 PIC18FXX2
BOR1 : BORO = 1x - - - B He B paboyem ananasoHe Vpp
BOR1 : BORO = 01 4.2 - 4.46 B
BOR1 : BORO0 =00 4.5 - 4.78 B

lMpumevaHusi:

1. TMpepen, 0o KOTOPOro MOXET ObITb MOHMKEHO HanpsikeHne nuTaHus Vpp 6e3 notepu gaHHbIx B O3Y.

2. Tok noTpebneHus B OCHOBHOM 3aBUCUT OT HanpsKeHUs MUTaHUs M TakTOBOMW YacToTbl. [pyrue daktopsl,
BMMSOLIME HA TOK NOTPebneHns: BbIXoQHAs Harpyska M 4actoTa nepeknioyeHns kaHanos BBOAa/BbIBOAA; TUM
TaKTOBOrO reHepaTtopa; TemnepaTtypa 1 BbiNonHsemas nporpamma. Miamepenns Ipp NpoBoAMIoCh B CreayoLwmx
YCMOBUSIX: BHELUHWA TaKTOBbIA CUrHan (MeaHAp); KaHanbl NopToB BBOAA/BbIBOAA B TPETbEM COCTOSHUM W
noaTaHyThl K Vpp; -MCLR = Vpp; WDT BbIKOYEH.

3. ToTtpebnsiembii Tok B SLEEP pexume He 3aBUCUT OT Tuna TakTOBOro reHepartopa. pu namepeHun Toka Bce
KaHanbl MopTOB BBOAA/BbIBOAA B TPETHEM COCTOSAHUM U NOATAHYTHI K Vpp.

4. B RC pexuMme reHepaTopa TOK Yepes3 BHELLHUIN pe3ncTop He yuMTbiBaeTCs. TOK, NpoTeKaoLwmnin Yepes BHELLHNIA
pe3ncTop, MoXeT ObITb paccumTaH no dopmyne Ir = Vpp/2Rext (MA), rae Rext B KOMm.
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Anekmpuyeckue xapakmepucmuku PIC18FXX2-l, PIC18FXX2-E, PIC18LFXX2-I (npodosnkeHue)

PIC18LFXX2-I CtaHpapTHble paboyue ycrnoBusi (eCnu He yKa3aHO UHOe)
TemnepaTypHbIvi Anana3oH: MNpombiwneHHbin  -40°C < Ta < +85°C
PIC18LFXX2-I CTtaHpapTHble paboune ycrnoBus (ecnv He yka3aHO MHOE)
PIC18LFXX2-E TemnepaTypHbiit AnanasoH: MpombiluneHHbin  -40°C < Ta < +85°C
PacwuperHbin  -40°C < Ta < +125°C
Ne nap. | O60s3. Onucanune MuH. | Tun.** | Makc. | En. | MpumeyaHue
IoD Tok notpe6neHus "
D010 PIC18LFXX2 - 0.68 2.0 MA | XT, RC, RCIO
Fosc = 4MI'y, Vpp= 2.0B
D010 PIC18FXX2 - 0.4 4 MA | XT, RC, RCIO
Fosc = 4MrLl,, VDD= 4.2B
DO10A PIC18LFXX2 - 28 55 MKA | LP
Fosc = 32KrLl,, Vop= 2.0B
DO10A PIC18FXX2 - 88 250 MKA | LP
Fosc = 32kl"y, Vpp= 4.2B
D010C PIC18LFXX2 - - 38 MA EC, ECIO
Fosc = 40Ml'u, VDD= 5.5B
D010C PIC18FXX2 - - 38 MA EC, ECIO
Fosc = 40MrLl,, Vpp= 5.5B
D013 PIC18LFXX2 HS
- 1.32 3.5 MA Fosc = 6MI'u, Vpp= 2.0B
- 13.46 25 MA Fosc = 25MI'y, Vpp= 5.5B
HS + PLL
- 19.1 38 MA Fosc = 10MI'y, Vop= 5.5B
D013 PIC18FXX2 HS
- 13.46 25 MA Fosc = 25Mr'y, Vpp= 5.5B
HS + PLL
- 19.1 38 MA Fosc = 10MI'y, Vop= 5.5B
D014 PIC18LFXX2 - 29.6 55 MKA | FeHepaTop TMR1
Fosc = 32KrLl,, Vpp= 2.0B
D014 PIC18FXX2 OSCB
- = 200 MKA Fosc = 32KrLl,, Vpp= 4.25,
-40°C < Tao < +85°C
- = 250 MKA Fosc = 32KrLl,, Vpp= 4.25,
-40°C < Ta < +125°C
lNpumeyaHusi:

1. Tpepen, 0o KOTOPOro MOXET ObITb MOHWKEHO HanpskeHne nutaHus Vpp 6e3 notepu gaHHbIx B O3Y.

2. Tok noTpebneHus B OCHOBHOM 3aBUCUT OT HanpshKeHUs MUTaHUS M TakTOBOW 4acToTbl. [pyrue daktopsl,
BMNMSIOLIME HA TOK NOTPeOneHns: BbIxoQHAs Harpyska M 4YacToTa NepeksiioyeHns kaHanoB BBOAA/BbIBOAA; TUM
TaKTOBOrO reHepartopa; TemnepaTypa 1 BbIMONHsiemasi nporpamma. iamepeHus Ipp npoBoaMnocs B crneyoLwmx
YCINOBUSIX: BHELUHWIA TaKTOBLIA CUrHam (MeaHap); KaHanbl MOpTOB BBOAA/BbIBOAA B TPETLEM COCTOSIHUM U
noatsHyThl K Vpp; -MCLR = Vpp; WDT BbIKto4eH.

3. Motpebnsembin Tok B SLEEP pexume He 3aBMCUT OT TMna TakTOBOro reHepartopa. [pn namepeHun Toka Bce
KaHarnbl MOPTOB BBOAA/BLIBOAA B TPETbEM COCTOSAHUM U NOATAHYTHI K Vpp.

4. B RC pexuMme reHepaTopa TOK Yepe3 BHELLUHUIN pe3nCTOp He yYMTbIBAeTCs. TOK, NPOTEKaLWnii Yepes BHELLHNIA
pe3ncTop, MOXeT ObITb paccunTaH no dopmyne Ir = Vpp/2Rext (MA), rae Rext B KOMm.
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Anekmpuyeckue xapakmepucmuku PIC18FXX2-l, PIC18FXX2-E, PIC18LFXX2-I (npodosnkeHue)

PIC18LFXX2-I CtaHpapTHble paboyue ycrnoBusi (eCnu He yKa3aHO UHOe)
TemnepaTypHbIvi Anana3oH: MNpombiwneHHbin  -40°C < Ta < +85°C
PIC18LFXX2-I CTtaHpapTHble paboune ycrnoBus (ecnv He yka3aHO MHOE)
PIC18LFXX2-E TemnepaTypHbiit AnanasoH: MpombiluneHHbin  -40°C < Ta < +85°C
PacwuperHbin  -40°C < Ta < +125°C
Ne nap. | O603. Onucanue Mun. | Tun.** | Makc. [ En. | Npumeyanue
lpp Tok notpe6nenus B SLEEP pexume™
D020 PIC18LFXX2 - 0.09 2 MKA | Vpp= 2.0B, -40°C < Ta < +85°C
- 0.11 4 MKA | Vpp= 5.5B, -40°C < Ta < +85°C
D020 PIC18FXX2 0.10 3 MKA | Vpp=4.2B, -40°C < Ta < +85°C
- 0.11 4 MKA | Vpp= 5.5B, -40°C < Ta < +85°C
D021B - 0.10 15 MKA | Vpp=4.2B, -40°C < T < +125°C
- 0.11 20 MKA | Vpp= 5.5B, -40°C < Ta < +125°C
Tok noTpebneHus oTaenbHbIX Mogynen
D022 Alwpt Cropoxeson Taimep WDT - - 1 MKA | Vpp=2.0B
PIC18LFXX2 - - 15 MKA | Vpp=5.5B
D022 CropoxeBon Taimep WDT - 15 MKA | Vpp= 5.5B, -40°C < Ta < +85°C
PIC18FXX2 - - 20 MKA | Vpp= 5.5B, -40°C < Ta < +125°C
D022A | Algor C6poc BOR - - 445 MKA | Vpp=5.5B
PIC18LFXX2
D022A C6poc BOR - 50 MKA | Vpp= 5.5B, -40°C < Tp < +85°C
PIC18FXX2 - - 50 MKA | Vpp= 5.5B, -40°C < Ta < +125°C
D022B | Aliwp Moaynb LVD - - 45 MKA | Vpp=2.0B
PIC18LFXX2
D022B Mogaynb LVD - 40 MKA | Vpp=4.2B, -40°C < Ta < +85°C
PIC18FXX2 - - 50 MKA | Vpp= 4.2B, -40°C < Ta < +125°C
D025 Aloscs [eHepatop TMR1 - - 15 MKA | Vpp=2.0B
PIC18LFXX2
D025 I'eHepaTop TMR1 - 100 MKA | Vpp=4.2B, -40°C < Ta < +85°C
PIC18FXX2 - - 120 MKA | Vpp= 4.2B, -40°C < Ta < +125°C
D025 Alap AL - - 15 MKA | Vpp= 2.0B, AL BKknto4eHo,
PIC18LFXX2 HeT npeobpasoBaHus

lMpumevaHusi:

1. Tpepen, 0o KOTOPOro MOXET ObITb MOHMKEHO HanpsxeHne nutaHusa Vpp 6e3 notepu gaHHbIx B O3Y.

2. Tok noTpebneHus B OCHOBHOM 3aBUCUT OT HanpsKeHUs MUTaHUsa M TakTOBOM YacToTel. [pyrue daktopsl,
BMMSIOWMNE Ha TOK NoTpebneHns: BbIxO4HAsA Harpyska v 4yacToTa nepeknioveHnss KaHanos BBOAA/BLIBOAA; TvN
TaKTOBOrO reHepaTtopa; TemnepaTtypa 1 BbiNonHsemas nporpamma. Miamepenns Ipp NpoBoAMIoCh B CreayoLwmx
YCMOBUSIX: BHELIHWA TaKTOBbIA CUrHan (MeaHAp); kaHanbl NopToB BBOAA/BbIBOAA B TPETbEM COCTOSHUM Y
noaTaHyThl K Vpp; -MCLR = Vpp; WDT BbIKOYEH.

3. ToTpebnsembit Tok B SLEEP pexume He 3aBUCWT OT Tuna TakTOBOrO reHeparopa. [pu n3amepeHun Toka Bce
KaHanbl MopTOB BBOAA/BbIBOAA B TPETHEM COCTOSAHUM U NOATAHYTHI K Vpp.

4. B RC pexwume reHepatopa TOK Yepes BHELLUHWUIA Pe3nCTOp He yunTbiBaeTcs. TOK, NpoTeKalLmin Yepes BHELLHNI
pe3ncTop, MoXeT ObiTb paccunTaH no dopmyne Ir = Vpp/2Rext (MA), rae Rext B KOMm.
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22.2 JOnekmpu4eckue xapakmepucmuku PIC18FXX2-1, PIC18FXX2-E, PIC18LFXX2-I

CtaHpapTHble paboune ycrnoBusi (ecnu He yka3aHO UHoe)
TemnepaTypHbIN Mana3soH:
MpombiwneHHbin  -40°C < Ta < +85°C
PacluvpeHHbIn -40°C < Ta < +125°C
Ne nap. | O60s3. OnucaHune MuH. !Tun.** | Makc. | En. | MpumeyaHue
Vi BxoZHoe HanpsikeHne HU3KOro ypoBHS
KaHan nopTta BBOAa/BbIBOAA
D030 TTN 6ydep Vss - 0.8 B Vpp = o1 4.5B go 5.5B
D030A Vss - 0.15Vpp B WHaye
D031 Tpurrep Wmntta Vss - 0.2Vpp B
D032 -MCLR, 0SC1 (RC, EC)™ Vss - | 0.2Vop B
D033 OSC1 (XT, HS, LP) Vss - 0.3Vpp B
Vin BxofHoe HanpsikeHWe BbICOKOrO YPOBHS
KaHan nopTta BBOAa/BbIBOAA
D040 TTN 6ydep 2.0 - Vpp B Vpp = o1 4.5B go 5.5B
DO040A 0.25Vpp+0.8| - Vbp B MHa4e
D041 Tpurrep Wmntta 0.8Vpp - Vob B
D042 -MCLR 0.8Vp - Vb B
D042A OSC1 (XT, HS, LP) 0.7Vop - Vbp B
D043 0sc1 (Rc, EC)™ 0.9Vop - Vob B
D070 lpurs Tok yepes noararneaoLLme 50 - 400 MKA | Vpp =5.0B, Vpin = Vss
pesucTtopsl PORTB
I BxoAHOM TOK yTeuku =)
D060 MopT BBOAA/BLIBOAA - - +1 MKA | Vss < Vpin < Vpp, 3-e cocT.
D061 -MCLR, RA4/TOCKI - - 5 MKA | Vss <Vpin < Vop
D063 0OSC1 - - 5 MKA | Vss < Vpin < Vpp, XT, HS, LP
VoL BbIxogHOEe HanpsiXXeHue HU3KOro YpoBHS Vop = 4.5B
D080 KaHan BBoga/BbiBoAa - - 0.6 B lo.=8.5 MA, -40°C po +85°C
D080A - - 0.6 B lo.=7.0 MA, -40°C po +125°C
D083 OSC2/CLKOUT (RC) - - 0.6 B lo.=1.6 MA, -40°C po +85°C
D083A - - 0.6 B lot=1.2 MA, -40°C pgo +125°C
VoH BbIxogHOe HanpsiXeHne BbICOKOro YpoBHS Vpp=4.5B
D090 Kanan Beopa/sbiBoga Vpp - 0.7 - - B lon=-3.0 MA,-40°C go +85°C
D090A Vop - 0.7 - - B lon=-2.5 MA,-40°C po +125°C
D092 OSC2/CLKOUT (RC) Vpp - 0.7 - - B lon=-1.3 MA,-40°C go +85°C
D092A Vpp - 0.7 - - B lor=-1.0 MA,-40°C go +125°C
D150* Vob HanpspkeHne Ha BbiIxoge ¢ - - 8.5 B RA4
OTKPbITbIM CTOKOM
EmkoCTHast Harpy3ka Ha Bbixodax
D100 Coscz2 | BbiBog OSC2 - - 15 no XT, HS, LP
D101 Cio Bce kananbl BBoga/BbiBoAa 1 - - 50 no
0OSC2 B RC pexwnme
D102 | Cs SCL, SDA B pexume 1°C - - 400 n® | Pexum I°C
lMpumevaHusi:

1. B RC pexume reHepatopa Ha Bxoge OSC1 BkntodeH Tpurrep LUmutTa. He pekomeHayeTcs ucnons3oBaTh BHELHWN
TakToBbI curHan ansa PICmicro B RC pexume TakToBOro reHepaTtopa.

2. Tok yTeykn Ha BbiBoge -MCLR 3aBMCUT OT MPUMOXEHHOro HanpsbkeHus. MapameTpbl ykasaHbl Ans HOPManbHOro
pexuma paboTbl. B Apyrnx pexumax MoxeT BO3ZHUKHYTb BOMbLUMIA TOK YyTEYKN.

3. OTpuuaTenbHbI TOK MOKa3bIBAET, YTO OH BbITEKAET 13 BbIBOAA.
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PucyHok 22-3. XapakTepucTuka AeTeKTopa NOHUXEHHOIO HanpshKeHns

VDD

s--s-s-----------2— (LVDIF gomkeH 6biTb

VLVD cOpoLLeH NporpaMmmMHoO)

(AnnapatHo LVDIF = 1)

LVDIF _

Tabnuya 22-1. XapakTepuctvka 4eTekTopa NOHMKEHHOTO HanpsiKeHust

CraHaapTHble paboune ycnoBus (ecnum He yKkasaHO UHOe)
TemnepaTypHbIN ManasoH:
MpombiwneHHbin  -40°C < Ta < +85°C
PaclumpeHHbIv -40°C < Tpa < +125°C

Ne nap. | 0603. OnucaHue Mub. [Tun.**| Makc. | Ep. | MpumeuaHue

D420 Vivp Mopor geTekTopa NOHWXEHHOro HanpshxeHusa nutanus (Vpp = 5.0B)
LVV = 0000 1.8 1.86 1.91
LVV = 0001 2.0 2.06 212
LVV =0010 2.2 2.27 2.34
LVV = 0011 2.4 2.47 2.55
LVV =0100 25 2.58 2.66
LVV =0101 2.6 2.78 2.86
LVV =0110 2.8 2.89 2.98
LVV =0111 3.0 3.10 3.20
LVV = 1000 3.3 3.41 3.52
LVV = 1001 3.5 3.61 3.72
LVV =1010 3.6 3.72 3.84
LVV = 1011 3.8 3.92 4.04
LVV =1100 4.0 4.13 4.26
LVV =1101 4.2 4.33 4.46
LVV =1110 4.5 4.64 4.78

[ssliesiius s s s us s us us Bus us us Busve)

*k

- B crtonbue "Tun." npuBegeHbl napametpbl npu Vpp=5.0B @ 25C, ecnu He ykaszaHO WHoe. JTW NapameTpbl SBMASHOTCA
OPUEHTUPOBOYHBIMM, UCMOSNBb3YIOTCS NPU pa3paboTke YCTPONCTB U HE N3MEPSIHOTCS.
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Tabnuya 22-2. [porpaMmmM1MpoBaHne NamMmaTy NPorpaMmM M NamsaTy aHHbIX

CtaHpapTHble paboune ycrnoBus (ecnu He yka3aHO UHoe)
TemnepaTypHbIN Mana3soH:
MpomblwneHHbin  -40°C < Ta < +85°C
PacluvpeHHbIn -40°C < Ta < +125°C
Ne nap. | O6oa. OnucaHue MuH.  [Tun.**[ Makc. | Ep. | MpumeyaHue
BHyTprcxeMHoe nporpammupoBaHie !
D110 Vep HanpspkeHne Ha —~MCLR/Vpp 9.00 - 13.25 B (2)
D112 |pp Tok —MCLR/VPP - - 5 MA
D113 Ioop Tok noTpebrneHnsi BO Bpems - - 10 MA
nporpaMMupoBaHust
EEPROM namsaTb AaHHbIX
D120 Epb Yncno umKnoB cTMpaHve/3annucb 100K ™ - C/3 | -40°C < Ta<+85°C
D120A | Ep Yncno umKnoB cTMpaHue/3annucb 10K 100K - C/3 | -40°C < Ta<+125°C
D121 Vprw | HanpspkeHue nutaHusa ons Vmin - 55 B VMmIN- MUHUMarbHOE
3anucu/vTeHns HanpshkeHue NUTaHus
D122 Toew Bpewms umkna ctupaHue/3anncb - 4 - MC
FLASH namatb nporpamm
D130 Ep Yucno umknoB cTupaHune/3anucb 10K 100K - C/3 | -40°C < Ta< +85°C
D130A | Ep Yucno umknoB cTupaHune/3anucb 1000 10K - C/3 | -40°C < Ta < +125°C
D131 VeR HanpspkeHne nuTaHna onsa YteHus VMmN - 5.5 VMIN- MUHUManbHOE
HanpshxeHne nUTaHus
D132A | Ve HanpsikeHne nuTaHus gns 4.5B - 5.5 MopT ICSP
61104HOro CTUpPaHns
D132B | Viw HanpsieHne nutaHusa ans 4.5B - 5.5 Mopt ICSP
MOSTHOrO BHELLUHErO CTUPaHUS Unu
3anucu
D132A | Vpew HanpspkeHve nutaHuns ans VMmN - 5.5 VMIN- MUHUManbHOE
camonporpamMmMmMpoBaHmns HanpshxeHne NUTaHns
D133 T [OnutenbHOCTb Lukna 6noYHoro - 5 - MC Vop > 4.5B
ctupanus (ICSP)
D133A | Tw OnnTenbHOCTb LMKNa NomnHoro 1 - - MC Vpop > 4.5B
cTupaHus unu 3anucu (ICSP)
D133A | Tw Bpewms umkna - 2 - MC
camonporpamMM1MpoBaHus

** - B cronbue "Twn." npuBedeHbl napameTpbl npu Vpp=5.0B @ 25C, ecnu He yka3aHO WHoe. OTU napamMeTpbl SBMATCS
OPVEHTUPOBOYHBLIMU, UCNOSL3YIOTCS NPY paspaboTke YCTPOWCTB U HE M3MEPSIOTCS.

lNpumeyaHusi:
1. TapameTpbl AN NporpaMMUPOBaHUS BHYTPEHHEN NaMATh NporpamMm KoMaHaamu TabnmnyHon 3anucu.
2. YKkasaHHOe HamnpsbkeHne Ha BbIBOAE MOXET NPUCYTCTBOBAaTb M HE B peXuMMe NporpamMuMpoBaHvs, HO 3TO He
pekomeHayeTcs.
3. [ononHutensHo cMoTpuTe pasgensl 6.5.1 n 5.5.2.
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22.3 BpemeHHbIe QuazpaMMbl U crieyughukayuu

22.31 CumBonbHOe 0603Ha4YeHUe BPpeMeHHbIX NapameTpoB

CumBornbHoe 0603Ha4YeHne BPEeMEHHbIX NapamMmeTpoB UMeeT OAUH U3 crneayrolmnx (bOpMaTOBZ

1. TppS2ppS 3. Teest (Tonbko cneuudmkaLms 1°C)
2. TppS 4.Ts (Tonbko cneuudmkaLms 1°C)
T
F YactoTta T Bpems
CTpoyHble cUMBOIbI (Pp) U UX 3HAYEHKe
pPp
cc CCP1 osc OSC1
ck CLKOUT rd -RD
cs -CS rw -RD v -WR
di SDI sC SCK
do SDO ss -SS
dt BxogHble gaHHble t0 TOCKI
io Kanan BeBoga/BbiBoga t1 T1CKI
mc -MCLR wr -WR
[MponucHble CMMBOMbI K UX 3HAYEHWEe
S
F 3aaHuin ppoHT P Mepwnoa
H Bbicokuin ypoBeHb R MepenHuin ppoHT
I HeBepHbi (3-e cocTosiHME) \% BepHbin
L Hun3kuin ypoBeHb z 3-e cocTosiHME
Tonbko I°C
AA HocTyn BbiBOAA High Bbicokuin ypoBeHb
BUF LLinHa cBobogHa Low HW3KMM ypoBeHb
Tce:st (TONbKO cneumdukaumns IZC)
CcC
HD YoepxaHue SuU YcTtaHoBka
ST
DAT CoxpaHeHue AaHHbIX Ha BXoae STO Ycnosune STOP
STA Ycnosue START Low Husknii ypoBeHb
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22.3.2 YcnoBust BpeMeHHbIX auarpaMmm U napameTpoB

TemnepaTypHbIA Ouanas3oH U HanpshkeHue NUTaHWs ykasaHbl B Tabnuvue 22-3. Ha pucyHke 22-4 npeacTaBrieHbl YCroBus
€MKOCTHOW Harpysku BbIBOJOB.

Tabnuya 22-3. 3Ha4yeHUs TeMnepaTypbl U HANPSHKEHWUSA NUTaHWS AN BPEMEHHbIX AUarpamm

CtaHpapTHble paboune ycrnoBusi (ecnu He yKka3aHO UHoe)
Pabouunin ananas3oH HanpsbkeHus nutaHns Vpp TemnepaTypHbIN Mana3oH:

cMoTpuTe B pasgene 22.1 n 22.2. MpombiwneHHbin  -40°C < Ta < +85°C
PacLumpeHHbI -40°C < Tp < +125°C

PucyHoK. 22-4 Harpy3o4Hble napameTpsbl

Twn Harpy3km 1 Tun Harpyakm 2
VbD/2

RL BbiBog T CL

Vss

—_—CL

BbiBog T

Vss

RL =4640m
CL = 50n® (ansa scex BbIBoAoB, kpome OSC2, skntovas PORTD n PORTE B pexvume nopToB BBOAA/BLIBOAA)
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22.3.3 BpemeHHble guarpaMmmMbl 1 NapameTpbl
PucyHok 22-5. BpemeHHasa anarpamma BHELLUHEero TakToBoro curHana
: Q4 ! Qr Q2 Q3 ! Q4 Q1 '
! : I : : : |
osct  _ o ' : :
: ¢ 1 > ' - 3 : <—B3 . —»:4'4— —h"4l<—
: - 2 >
CLKOUT

Tabnuya 22-4. [NapaMeTpbl BHELLHErO TAKTOBOro cUrHana
Ne nap. | O6o0s. OnucaHue MwuH. | Makc. | Ep. MpumeyvaHue
1A Fosc | YacToTa BHellHero TaktoBoro curHana'’ DC 40 | Mru | EC, ECIO
YacToTa reHepaTopa(” DC 4 MIy | RC
0.1 4 My | XT
4 25 My | HS
4 10 My | HS + PLL
5 200 ky | LP
1 Tosc | Mepuop BHeLLHero TakToBoro curHana' 25 - Hc | EC, ECIO
Mepuog reHepaTopa(” 250 - HC | RC
250 | 10000 | HC | XT
25 250 HC | HS
100 250 HC | HS + PLL
25 - MKC | LP
2 Tey Bpems BbinonHeHus uHcTpykuum'” 1000 | DC He | Tev = 4/Fosc
3 TosL, | ONUTenbHOCTb  BbICOKOIO/HU3KOTO  YPOBHS 30 - HC | XT
TosH | CLKIN (OSC1) 25 - MKCc | LP
10 - HC | HS
4 TosR, | AnutensHOCTb nepegHero/3agHero poHTa - 25 HC | XT
TosF | BHewHero TakToBoro curHana (OSC1) - 50 HC | LP
- 7.5 HC | HS pexum

Mpumeyanue 1. MalWwWHHBIA UMK MUKPOKOHTpOMIiepa paBHsiETCs 4 nepuodam TakToBOro curHana. Bce npuBepgeHHble
3HAYEHWsI OCHOBLIBAKOTCS Ha XapaKTepuUCTUKax KOHKPETHOro Tuma reHepaTopa B CTaHAAPTHbIX YCMOBUSX MPW BbIMONHEHUN
nporpammbl. Bbixog 3a ykasaHHble Mpeferibl MOXET MPUBECTU K HecTabunbHol paboTe reHepatopa W/unu k Gonbliemy
notpebnsemomy Toky. Bce MUKpOKOHTpomnnepbl npoBepeHbl B pexume "MuH." npyu BHeLHeM TakTOBOM CWUrHamne Ha BbiBofe

OSC1/CLKIN.

Tabnuya 22-5. NapameTpbl TAKTOBOro curHana B pexxwume PLL
Ne nap. | 0603. OnucaHune MwH. | Tun.** | Makc. | Ep. MNpumeyvaHue
- Fosc YacToTa reHepaTopa 4 - 10 Mlu | Tonbko HS pexum
- Fsvs BHyTpeHHASa TakToBas YyactoTta 16 - 40 Mlu | Tonbko HS pexum
- tre Bpems 3anycka cxemsbl PLL - - 2 MC
- Acik CrtabunbHocTb curHana CLKOUT -2 - +2 %

** - B cton6ue "Tun." npuBeaeHbl napameTpbl npu Vpp=5.0B @ 25°C, ecnn He ykasaHo UHoe. ATn napamMmeTpbl SIBNSATCS
OPVEHTUPOBOYHBIMU, UCMONL3YIOTCA NpY pa3paboTke YCTPOMCTB U HE U3MEPSIHOTCS.
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PucyHok 22-6. BpemeHHas anarpamma CLKOUT u kaHanoB BBoga/BbiBoaa

Q4 I Q1 . Q2 . Q3
OScC1
! :n—h. ' : ! E‘—"': !
CLKOUT L SF\k Lo ! L4 !
3. ol e :
L4 197 <18 . l :
o :H' [ ! | —+— 16 |
/0 L l .
(Bxon) Co ! ¢ :
a7 -~ 15 — |
o Crapoe 3HayeHne : X! : : HoBoe 3HaueHue,
(Bbixon) . /\ . . .
: 20, 21 : : :

lIpumeyaHue. YcnoBme Harpy3ku nokasaHo Ha pucyHke 22-4.

Tabnuya 22-6 NapameTtpbl CLKOUT u kaHanoB BBoga/BbiBOA4A
Ne nap. 0603. OnucaHue MuH. Tun. Makc. En. | NpumeyaHue
10* TosH2ckL | OT OSC1 T go CLKOUT { - 75 200 HC | (1)
11* TosH2ckH | OT OSC1 T go CLKOUT T - 75 200 He | (1)
12* TckR CLKOUT gnuTt. nepegHero poHTa - 35 100 HC | (1)
13* TckF CLKOUT gnut. 3agHero dpoHTa - 35 100 HC | (1)
14* TckL2ioV OT CLKOUT | fo ycTaHoBn. Bbixoaa - - 0.5Tcy+20| HC | (1)
15* TioV2ckH OT ycTaHoBn. Bxoga Ao CLKOUT T 0.55Tcv+25 - - HC | (1)
16* TckH2iol YpnepxaHnue Bxoaa nocne CLKOUT 1 0 - - HC | (1)
17* TosH2ioV Ot 0SC1 T go yctaHoBn. BbIX0AA - 50 150 HC
18* TosH2iol YpepxaHue Bxoaa nocne OSC1 T F 100 - - HC
LF 200 - - HC
19 TioV2osH Mepexop B pexum Bxoga oTHoc. OSC17T 0 - - HC
20 TioR [OnutenbHocTb nepeaHero dgpoHTa | F - 10 25 HC
Ha BbIXoJe nopTa BBOAAa/BbiBOAA LF - - 60 HC
21 TioF OnutenbHocTb 3agHero gpoHTa Ha | F - 10 25 HC
BbIXO4€ NnopTa BBOoAa/BbIBOAA LF - - 60 HC
22%** Tinp OnuT. BbICOKOro/HM3koro ypoBHst INT Tey - - HC
23*** Trbp OnuT. Bbicokoro/Hu3koro yposHst RB7:RB4 Tey - - HC
24 Trep Onut. Bbicokoro/Hu3koro yposHs RC7:RC4 Tey - - HC

*** - ACUHXPOHHbIE COObITUS, HE CBSI3aHHbIE C BHYTPEHHUM TakTOBbIM CUrHAMNoM.

lMpumeyaHue 1. NiamepeHus npoeneHbl B RC pexxume reHepaTopa, rae CLKOUT =4 x Tosc.
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PucyHok 22-7. BpemeHHas guarpamma cbpoca, WDT, OST, PWRT

¢
2)

VDD /
l &
. >
MCLR / \ /

I
i

BHyTpeHHui . )
POR '

- 33 —» ' ¢

Tanm-ayt ! ' 2
PWRT 30 . !

— . ¢«

_ 5 27
Tanm-ayT ' !
0osC |

' (¢

BHyTpeHHui ! . 7

cbpoc |

j K P2
Cbpoc WDT ! X \ /
I ' —
' — 34 -—
N

I} /

lpumeyaHue. YcnoBue Harpy3kun nokasaHo Ha pucyHke 22-4.

PucyHok 22-8. BpemeHHast guarpamma pabotbl copoca BOR

VDD R a——|

; VBGAP = 1.2B
VIRVST /

BknioyeHne BHyTpeHHero NOH [
I
I

Crabunusauus BHyTpeHHero MOH

Tabnuya 22-7 NapameTpbl cbpoca, WDT, OST, PWRT, BOR

Ne nap. | O6Gos. OnucaHue MuH. Tun. Makc. | En. MpumeyvaHue
30 TmcL | OnutensHoctb umnynsca -MCLR 2 - - MKC
31* Twdt | MNepwog nepenonHenns WDT 7 18 33 MmC

(6e3 npepgenutens)
32 Tost Mepuog OST - 1024Tosc - - Tosc = nepuog OSC1
33* Tpwrt | MNMepnog PWRT 28 72 132 MC
34 Tioz Ot cbpoca -MCLR vnu WDT go nepeBoga - 2 - MKC

KaHanos BBoAa/BbiBoga 3-€ COCTOsAHME
35 Tsor OnutenbHocTb umnynsca BOR 200 - - MKC | Vpp< Veor (D005)
36 Tirst | Bpems ctabunusaumm BHyTpeHHero MOH - 20 50 MKC
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PucyHok 22-9. BpemeHHas gnarpamma BHeluHero Taktosoro curHana ang TMRO n TMRA1

TOCKI f
|

TMRO unun
TMR1

lMpumeyaHue. YcnoBue Harpysku nokasaHo Ha puUcyHke 22-4.

Tabnuya 22-8. [NapameTpbl BHelLHero TaktoBoro curHana gns TMRO n TMR1
Ne nap. | O603. OnucaHue MuH. Makc. | En. MpumeyvaHne
40 TtOH OnutenbHocTb Bbicokoro|bes npegaenutensa | 0.5Tcy+20 - HC Takoke AOMmKeH
ypoBHsa TOCKI C npeggenutenem 10 - HC
BbINOMHATHLCSA
41 TtOL OnutenbHocTb HU3Koro |bes npepaenutens | 0.5Tcy+20 - HC napametp 42
ypoBHa TOCKI C npepgenutenem 10 - HC
42 TtOP Mepuoa TOCKI bes npegpenvtens Tey+40 - HC
C npeppenutenem (T§S+T(])I;/N - HC | N = koachd.npeaa.
45 Tt1H | OnutenbHOCTb CuHxp.pex. 6e3 npeggen. | 0.5Tcy+20 - HC
BbICOKOrO CVHXp. pexvm ¢ F 10 - HC | Takxke OOrmKeH
ypoBHsa T1CKI npepgen. LF 25 - HC | BbINOMHATLCA
ACUHXPOHHbIN F 30 - Hc | mapametp 47
pexum LF 50 - HC
46 Tt1L OnutenbHOCTb CuHxp.pex. 6e3 npeggen. | 0.5Tcy+20 - HC
HW3KOro YpoBHSA | CUHXP. PEXUM C F 10 - HC | Takke OOrmKeH
T1CKI npeggen. LF 25 - HC | BbIMOMNHATLCS
ACUHXPOHHbIN F 30 - Hc | mapametp 47
pexum LF TBD - HC
47 THP | Mepunog TICKI | CVHXPOHHBIA pexum (TiSA%?/N - He | N = koacpdh.npean.
ACVHXPOHHBIN pexunm 60 ) He
Ft1 YactoTta pesoHaTtopa gns TMR1 DC 50 Ky
(T1OSCEN=1)
48 TCKE1 | 3agepxka OT aKTMBHOro hpoHTa TaKTOBOro 2Tosc TTosc -
curHana go npupawexsuns TMR1
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PucyHok 22-10. BpemeHHas guarpamma 3axsaTt/cpaBHenve/ VM

CCPx

(Pexvm 3aXBaTa)—m

50 Lo 51 —=.

52

CCPx % l I Xk

(Pexxum cpaBHeHus unu LLUWM)

—-:53:4— _,:54:.‘_

lMpumeyaHue. YcnoBue Harpyskn nokasaHo Ha pucyHke 22-4.

Tabnuya 22-9. MNapameTpbl 3axsat/cpaBHeHne/lIMM (CCP1 n CCP2)
Ne nap. | O60s3. OnucaHune MuH. Makc. | En. MNpumeyvaHue
50 TeccL Cuvrnan Huskoro | bes npeggenutens 0.5Tcy+20 - HC
yposHa CCP1wu | C npeapgenutenem | F 10 - HC
CCP2 LF 20 - HC
51 Teccl CurHan Bbeicokoro| bes npeggenutens 0.5T¢cy+20 - HC
ypoBHsa CCP1u | C npepnenutenem | F 10 - HC
CCP2 LF 20 - HC
52 TccP | Mepuog BxogHoro curHana CCP (3Tcy+40)/N - HC | N = koachd.npeaa.
53 TccR | Bpems yctaHOBREHUE BbICOKOrO F - 25 HC
YPOBHs1 curH. Ha Bbix. CCP1 u CCP2 LF - 45 HC
54 TccF | Bpems yctaHOBNEeHMe HU3Koro F - 25 HC
YPOBHSA CUrH. Ha Bbix. CCP1 n CCP2 LF - 45 HC
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PucyHok 22-11. BpemeHHas guarpamma paboTbl BeoMoro napannensHoro nopta (tonsko PIC18F4X2)

RE2/CS \ S
REO/RD —\\—/
RE1/WR : . /

RD7:RDO - \ / SN

— 62—

— 63—

lMpumeyaHue. YcnoBue Harpysku nokasaHo Ha pucyHke 22-4.

Tabsauya 22-10. MNapameTpbl paboThl BeAOMOro napannensHoro nopta (Tonbko PIC18F4X2)

Ne nap.| 0OG6os. OnucaHune MwH. | Makc. | Ea. MpumeyvaHue
62 TdtV2H YcTaHoBKa AaHHbIx nepea -WRT unu 20 - HC
-cst 25 - Hc | Tonbko Ansa paclump. auan.
63 TwrH2dtl | YpepxaHue gaHHbIX nocne F 20 - HC
-WRT unm -CST LF 35 - HC
64 TrdL2dtV | ®opmupoBaHue faHHbIX nocne - 80 HC
-RD{ 1 -CS{ - 90 Hc | Tonbko Ans pacwmp. guan.
65 TrdH2dt HenpasunbHble aaHHble nocne -RDT 10 30 He
unn -CS?T
66 TibfINH ?gggeT cbpoca 6uta IBF ot -WRT nnu i 3Tey
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PucyHok 22-12. BpemeHHas guarpamma pabotbl B pexvme Begyulero SPI (CKE=0)

SCK
(CKP = 0)

1 .q—?‘]—h—' 4—72—:- — '<q— —hvl '«1—

'79 78

_' .‘— —D- IQ—

SDO ‘,‘\

SDI

lMpumeyaHue. YcnoBue Harpy3ku nokasaHo Ha puUcyHke 22-4.

Tabnuya 22-11. NapameTpbl paboTsl B pexxume Beayuiero SPI (CKE=0)
Ne nap. 0603. OnucaHue MuH. Makc. | Ep. MpumeyaHue
70 | TssL2scH, | -SS! nepen SCKT nm SCK{ Tey - HC
TsslL2scL
71 TscH Bbicokuin ypoB. curH. HenpepbiBaH. [1.25Tcy + 30 - HC
71A SCK OOVHOYHbIV 40 - HC | (1)
72 TscL Hu3skun ypos. curH. SCK | HenpepbiBaH. | 1.25Tcy + 30 - HC
72A OavHO4HbIN 40 - HC | (1)
73 TdiV2scH, | YctaHoBka gaHHbIx Ha Bxoae SDI 100 - HC
TdiV2scL | oTHocuTensHo dpoHTa SCK
73A Te2s or nocne,q.v(prHTa 6anta 1 go neps. 1.25Tcy + 30 - HC | (1)
dpoHTa Gawnta 2
74 TscH2diL, | YpepxaHue gaHHbIX Ha Bxoge SDI 100 - HC
TscL2diL | oTHocuTenbHo ppoHTa SCK
75 TdoR [nutensHocTb NnepegHero poHTa F - 25 HC
Ha Bbixoge SDO LF - 45 HC
76 TdoF [nuTenbHOCTb 3agHero gpoHTa Ha SDO - 25 HC
78 TscR [nuTeneHOCTb NepeaHero opoHTa F - 25 HC
Ha SCK LF - 45 HC
79 TscF [OnuT. 3agHero dpoHTa Ha SCK (BegyLumi) - 25 HC
80 TscH2doV, | OoctoBepHble aaHHble HAa SDO F - 50 HC
TscL2doV | nocne ¢ppoHTa SCK LF - 100 HC

lpumeyaHue 1. Heob6xoanmo y4mTbiBaTh NapameTp 73A TONbKO, eCnu ncnonb3yTcs napameTpbl 71A n 72A.
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PucyHok 22-13. BpemeHHas guarpamma pabotbl B pexvme Begyulero SPI (CKE=1)

SS
SCK

SCK
(CKP = 1)

81

T - 72—

|- 73—

—

79

!
-—

SDO

SDI

¥ | Msb

lMpumeyaHue. YcnoBue Harpy3kn NnokasaHo Ha pUCyHKe 22-4.

Tabsnuya 22-12. NapameTpbl paboThl B pexume BeayLero SPI (CKE=1)
Ne nap. 0603. OnucaHue MuH. Makc. | Ef. MpumeyaHue
71 TscH BbICOkMI ypoB. CUTH. HenpepbiBaH. |1.25Tcy + 30 - HC
71A SCK OAVHOYHbLIV 40 - HC | (1)
72 TscL Hwuskun ypos. curH. SCK | HenpepebiBaH. | 1.25Tcy + 30 - HC
72A OAVHOYHbIV 40 - HC | (1)
73 TdiV2scH, | YctaHoBka gaHHbIx Ha Bxoae SDI 100 - HC
TdiV2scL | oTHocutenbHo dopoHTa SCK
73A To2s or nocne,u,.vcprHTa 6anTa 1 go neps. 1.25T¢cy + 30 - HC | (1)
dpoHTa Gawta 2
74 TscH2diL, | YaepxaHue gaHHbix Ha Bxoge SDI 100 - HC
TscL2diL | oTHocuTenbHo ppoHTa SCK
75 TdoR [nutenbHocTb NnepegHero poHTa F - 25 HC
Ha Bbixoge SDO LF - 45 HC
76 TdoF [OnuTenbHocTb 3agHero gpoHTa Ha SDO - 25 HC
78 TscR [OnuTenbHOCTb NepeaHero opoHTa F - 25 HC
Ha SCK LF - 45 HC
79 TscF Onwut. 3agHero cppoHTa Ha SCK (BegyLumn) - 25 HC
80 TscH2doV, | OoctoBepHble aaHHble Ha SDO F - 50 HC
TsclL2doV | nocne ¢ppoHTa SCK LF - 100 HC
81 TdoV2scH, | YctaHoBKka aaHHbIX Ha Bbixoge SDO nocne Tey - HC
TdoV2scL | dopoHTa SCK

lpumeyarue 1. Heob6xoanmo y4mTbiBaTh NapameTp 73A TONbKO, eCnun ncnonb3yTea napameTpsl 71A n 72A.
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PucyHok 22-14. BpemeHHas guarpamma pabotsl B pexume Begomoro SPI (CKE=0)

s % 5 d

SDO \ LA i Msb X 6"”6"2'2"'1 >/\ LSb :z
! A e )) -
I 75,76 A

SDI ouTté - 2 -1 LSb IN

lMpumeyaHue. YcnoBue Harpy3kn NnokasaHo Ha pUCyHKe 22-4.

Tabnuya 22-13. MNapameTpbl paboThl B pexume Begomoro SPI (CKE=0)
Ne nap. 0603. OnucaHue MuH. Makc. | En. MpumeyaHue
70 | TssL2scH, | -8S! nepen SCKT nm SCKL Tey - HC
TsslL2scL
71 TscH BbICOknI ypoB. CUTH. HenpepbiBaH. |1.25Tcy + 30 - HC
71A SCK OAUHOYHbIV 40 - HC | (1)
72 TscL Hwuskun ypos. curH. SCK | HenpepbiBaH. | 1.25Tcy + 30 - HC
72A OAVHOYHbBIV 40 - HC | (1)
73 TdiV2scH, | YctaHoBka gaHHbIx Ha Bxoae SDI 100 - HC
TdiV2scL | oTHocutenbHo dopoHTa SCK
73A To2s or nocne,u,.vcprHTa 6anTa 1 go neps. 1.25T¢cy + 30 - HC | (1)
dpoHTa GarTa 2
74 TscH2diL, | YpepxaHue gaHHbix Ha Bxoge SDI 100 - HC
TscL2diL | oTHocuTenbHo ppoHTa SCK
75 TdoR [OnnTenbHOCTb NepeaHero opoHTa F - 25 HC
Ha Bbixoge SDO LF - 45 HC
76 TdoF [OnuTenbHocTb 3agHero gpoHTa Ha SDO - 25 HC
77 TssH2doZ | MNepesog SDO B 3-e cocTosAHME nocne 10 50 HC
sst
78 TscR InutensHocTb NnepegHero poHTa F - 25 HC
Ha SCK LF - 45 HC
79 TscF [OnuT. 3agHero dopoHTa Ha SCK (BegyLumin) - 25 HC
80 TscH2doV, | OoctoBepHble aaHHble Ha SDO F - 50 HC
TsclL2doV | nocne cdpoHTa SCK LF - 100 HC
83 | TscH2ssH, | SST nocne dpoHTa SCK 1.5Tcy + 40 - HC
Tscl2ssH

lMpumeyaHue 1. Heobxoammo yunteiBaTb napameTp 73A TOMbKO, eCcnv Ucnonb3yTca napameTpbl 71A n 72A.
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PucyHok 22-15. BpemeHHas guarpamma pabotbl B pexume Begomoro SPI (CKE=1)

— \ .82, /L
S v « :
c J) :
SCK .
(CKP = 0) 8 :
SCK . :
(CKP = 1) b ; .
X 80 :
Vo . « '
SDO 43 ' MSb X 6uT6 - - 22 -1 >< LSb >< I
Lo R D) e
! 75,76 L 77
74
lMpumeyaHue. YcnoBue Harpy3ku nokasaHo Ha puUcyHke 22-4.
Tabnuya 22-14. NapameTpbl paboTbl B pexxumMe Begomoro SPI (CKE=1)
Ne nap. 0603. OnucaHue MuH. Makc. | Ep. MpumeyaHue
TssL2scH, | -SS{ nepea SCKT unun SCK{ Tey - HC
70
TsslL2scL
71 TscH Bbicokuin ypoB. curH. HenpepbiBaH. [1.25Tcy + 30 - HC
71A SCK OOVHOYHbIV 40 - HC | (1)
72 TscL Hu3skun ypos. curH. SCK | HenpepbiBaH. | 1.25Tcy + 30 - HC
72A OavHO4HbIN 40 - HC | (1)
73A Te2s or nocne,q.v(prHTa b6anta 1 go neps. 1.25T¢cy + 30 - HC | (1)
dpoHTa GawnTta 2
74 TscH2diL, | YpepxaHue oaHHbIx Ha Bxoge SDI 100 - HC
TscL2diL | oTHocuTenbHo ppoHTa SCK
75 TdoR [OnutenbHOCTb NepeaHero opoHTa F - 25 HC
Ha Bbixoge SDO LF - 45 HC
76 TdoF [OnuTtenbHocTb 3agHero poHTa Ha SDO - 25 HC
77 TssH2doZ | Mepesog SDO B 3-e cocTosiHME nocre 10 50 HC
sst
78 TscR [OnnTenbHOCTb NepeaHero opoHTa F - 25 HC
Ha SCK LF - 45 HC
79 TscF Onwut. 3agHero ppoHTa Ha SCK (BegyLumn) - 25 HC
80 TscH2doV, | OoctoBepHble AaHHble Ha SDO F - 50 HC
TscL2doV | nocne ¢ppoHTa SCK LF - 100 HC
82 TssL2doV | [ocTtoB. AaHHble Ha Bbix. SDO F - 50 HC
nocne SSY LF - 100 HC
83 | TscH2ssH, | SST nocne dppoHTa SCK 1.5Tcy + 40 - HC
Tscl2ssH

lMpumeyvaHue 1. Heobxoaumo yuntbiBaTe NnapameTp 73A TONbKO, eCnu UCnonb3yoTcst napameTpbl 71A n 72A.
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PucyHok 22-16. BpemeHHas guarpamma dopmupoBaHusi outos START/STOP Ha wnHe [®

SCL

STOP

lMpumeyaHue. YcnoBue Harpy3ku nokasaHo Ha pUCyHke 22-4.

Tabnuya 22-15. NapameTtpbl popmuposaHust 6utoB START/STOP Ha wuHe I’c (pexvim Begomoro)
Ne nap. | O6Goas. OnucaHue MuH. Makc. En. MpumeyvaHue
90 Tsu:sta | YcraHoBka Pexum 100 kl'y 4700 - HC | Tonbko Npu opMMpoBaHUU
ycnosus START | Pexum 400 kMY 600 - OuTa noBTOpHbIN START
91 Thd:sta | YoepxaHue Pexum 100 k'Y, 4000 - HC | lNocne atoro hopm. NepsbIn
ycnosust START | Pexum 400 kI, 600 - UMMNYNbC TaKTOBOrO CUrHana
92 Tsu:sto | YcTaHoBka Pexum 100 kl'y, 4700 - HC
ycnosust STOP Pexum 400 kl'y 600
93 Thd:sto | YaoepxaHue Pexwnm 100 klMy, 4000 - HC
ycnosust STOP Pexxum 400 kl'y, 600 -
PucyHok 22-17. BpemeHHas gnarpamma (popM1MpoBaHnNs aHHbIX Ha LWKHE I°Cc
103 —» ra— . 100 . —> e 102
SCL '
SDA ' ! — - 1 I
Bxon : : / ' >< _____ /i \
; L . . . 110 ==
—=1 109 re— ta— 109 —sr
SDA , T
Bbixog >< >< _____

lMpumeyaHue. YcnoBue Harpyskn nokasaHo Ha pucyHke 22-4.
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Tabnuya 22-16. MNapameTpbl opMMpoBaHUS GUTa AaHHbLIX HA LUMHE [® (pexvm Begomoro)

Ne nap. | 060s3. OnucaHue MuH. Makc. | Ep. MpumeyaHue

100 Thigh OnutenbHOCTb Pexum 100 klMy, 4.0 - MKC | MuH. Fosc 1.5MI'y
BbICOKOrO YPOBHS Pexum 400 kly 0.6 - MKC | MuH. Fosc 10MIMy
TaKTOBOrO cuMrHana Mogyns SSP 1.5Tcy -

101 Tlow OnuTenbHocTb HM3koro | Pexum 100 kl'y, 4.7 - MKC | MuH. Fosc 1.5MI"y
YPOBHS TakTOBOIo Pexum 400 kl'y, 1.3 - MKC | MuH. Fosc 10MIy,
curHana Mogynb SSP 1.5Tcy -

102 Tr HonuT. nepegHero Pexum 100 kl'y, - 1000 HC
¢poHTa Ha SDA 1 SCL | Pexum 400 kl'y | 20 + 0.1 Cb 300 HC | 10n® < Cb <400n®

103 Tf Lonut. 3agHero Pexum 100 kl'y, - 300 HC
dpoHTa Ha SDA 1 SCL | Pexum 400 k| 20 + 0.1 Cb 300 HC | 10n® < Cb <400n®

90 Tsu:sta | YcTaHoBka ycnosus Pexxum 100 kl'y 4.7 - MKC | Tonbko npu ¢opMMpoBaHUU
START Pexwum 400 kl'y 0.6 - MKC | 6uTa noBTOpHbIN START

9 Thd:sta | YaepxaHve ycnosus Pexum 100 kly 4.0 - MKC | MNocne atoro copm. nepsbIn
START Pexum 400 kly 0.6 - MKC | MMNYymbC TAKTOBOro curHana

106 Thd:dat | YoepxaHue gaHHbix Ha | Pexxum 100 kl'y 0 - HC
BXoae Pexum 400 kl'y, 0 0.9 MKC

107 Tsu:dat | YcTtaHoBKa gaHHbIX Ha Pexum 100 klMy, 250 - HC Mpumevanne 2
BXxoade Pexum 400 kl'y, 100 - HC

92 Tsu:sto | YcTaHoBKka ycnosus Pexwum 100 My 4.7 - MKC
STOP Pexum 400 kl'y, 0.6 - MKC

109 Taa [locToBEpHOCTb Pexwum 100 kl'y - 3500 HC | MpumeyaHwne 1
CUrHana Ha Bbixoae Pexum 400 kl'y, - - HC

110 Tbuf Bpems He 3aHsATOCTU Pexum 100 klMy 4.7 - MKC | 3agepxka nepep HOBOM
LUNHbI Pexum 400 kl'y, 1.3 - MKC | nepepadyen

Cb EMKOCTHas Harpyska nvHum - 400 no
lMpumeyaHus:

1. Heobxogumo BbiaepXuMBaTb 3Ty MUHUManNbHYIO 3a4epXKy OTHOCMTenbHO 3apgHero dpoHTa SCL, 4yTobbl n3bexatb
noxHoe gpopmmposarume 6utos START n STOP.

2. YcTpoKncTBa C BbICOKOCKOPOCTHbIM pexmmom obmeHa (400klM) moryT mcnonb3oBaTbCA B CTaH4APTHOM pexunmMe
(100k'y), Ho TpeboBaHme Tsu:dat > 250HC HeOGXOAMMO BbBINOMNHATL. JTO YCMOBME aBToOMaTudeckn Oyaer
BbIMOMHATLCSH, €CNU He BO3HWKaeT yaepxanua nuHum SCL B HM3KOM normdeckoM ypoBHe. Ecnu BO3HuKaeT
yaepxaHne nuHum SCL B HM3KOM NOrMyeckoMm ypoBHe, TO Heobxoammo cdpopmmpoBaTb O6UT AaHHbIX Ha SDA
Tr.max + Tsu:dat = 1000 + 250 = 1250 Hc (cornacHo crneuundmkaumm I2C) npexae, yem SCL byget "oTnywieHa".
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PucyHok 22-18. BpemeHHas avarpamma goopmumpoBaHus 6utos START/STOP Ha WwuHe I°Cc (pexum BegyLLero)

SCL

STOP

lMpumeyaHue. YcnoBue Harpy3ku nokasaHo Ha pUCyHke 22-4.

Tabnuya 22-17. NapameTtpbl popmuposaHust 6utoB START/STOP Ha wuHe I’c (pexvm BeayLlero)

Ne nap. | 060s3. OnucaHue MuH. Makc. | En. MpumeyvaHne
90 Tsu:sta | YcTaHoBKka Pexum 100 kL, |2(Tosc)(BRG+1)" - HC | Tonbko Mpu hopMmpoBaHUn
ycnoeuss START | Pexum 400 kI |2(Tosc)(BRG+1)" - 6uTa noBTOpHbIN START
Pexum 1 My’ |2(Tosc) BRG+1)'| -
91 Thd:sta | YoepxaHue Pexxum 100 kI |2(Tosc)(BRG+1)" - Hc | Mocne atoro chopM. nepBbIl
ycnosust START | Pexum 400 kI, |2(Tosc)(BRG+1)" - MMNYIbC TaKTOBOrO cUrHana
Pexum 1 ML [2(Tosc) BRGH1)'| -
92 Tsu:sto | YcTaHoBKka Pexxum 100 kIy | 2(Tosc)(BRG+1)" - HC
ycnoeust STOP Pexum 400 kIy | 2(Tosc)(BRG+1)"
Pexum 1 My’ [2(Tosc) BRG+1)'| -
93 Thd:sto | YoepxaHue Pexxum 100 kY | 2(Tosc)(BRG+1)" - HC
ycrnosust STOP Pexum 400 Ky, |2(Tosc)(BRG+1)" -
Pexium 1 My’ [2(Tosc)(BRG+1)'| -

lpumeyaHue 1. MakcumarnbsHas eMKocTb BbiBoAa 10n® (ons Bcex BbIBOLOB IZC).

PucyHok 22-19. BpemeHHas gnarpaMmma dhhopMUpOBaHNS AaHHbIX HA LUWHE I’c (pexvm BeayLlero)

103 = e

SCL

Bron ./ X

B?:laé\,u >< ><

lMpumeyaHue. YcnoBue Harpyskn nokasaHo Ha pucyHke 22-4.
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Tabnuya 22-18. MapameTpbl opMMpoBaHUS GUTa AaHHbLIX HA LUMHE [® (pexvm BegyLlero)

Ne nap. | 060s3. OnucaHue MuH. Makc. | Ep. MpumeyaHue
100 Thigh | OnuTtensHocTb Pexum 100 kMY | 2(Tosc)(BRG+1) - MKC
BbICOKOrO YPOBHS Pexwum 400 klMu | 2(Tosc)(BRG+1) - MKC
TaKTOBOrO CUrHana Pexum 1 My’ | 2(Tosc)(BRG+1) | - MKC
101 Tlow OnuTtenbHocTb HM3koro | Pexxum 100 kY | 2(Tosc)(BRG+1) - MKC
YPOBHS TaKTOBOIO Pexunm 400 kl'y | 2(Tosc)(BRG+1) - MKC
curHana Pexum 1 My | 2(Tosc)(BRG+1) - MKC
102 Tr HonuT. nepegHero Pexum 100 kl'y, - 1000 HC
dpoHTa Ha SDA 1 SCL | Pexum 400 k| 20 + 0.1 Cb 300 HC | 10n® < Cb < 400n®
Pexum 1 My, 300 HC
103 Tf Lonut. 3agHero Pexum 100 kl'y, - 300 HC
¢dpoHTa Ha SDA 1 SCL | Pexum 400 kI | 20 + 0.1 Cb 300 HC | 10nd < Cb < 400n®
Pexum 1 My 100 HC
90 Tsu:sta | YcraHoBka ycnosus Pexwum 100 klMy | 2(Tosc)(BRG+1) - MKC | Tonbko npu dopmMupoBaHuu
START Pexum 400 KMy | 2(Tosc)(BRG+1) - MKC | 6uTa noBTOpHbIN START
Pexum 1 My’ | 2(Tosc)(BRG+1) - MKC
91 Thd:sta | YoepxaHue ycnosus Pexum 100 k'Y, | 2(Tosc)(BRG+1) - MKc | Mocne atoro ¢opMm. nepBbIn
START Pexum 400 KkI'y, | 2(Tosc)(BRG+1) - MKC | UMMyrnbC TakTOBOro curHana
Pexxum 1 My | 2(Tosc)(BRG+1) - MKC
106 Thd:dat | YoepxaHue gaHHbix Ha | Pexxum 100 kl'y 0 - HC
BXxoae Pexum 400 kl'y, 0 0.9 MKC
Pexum 1 My, TBD - HC
107 Tsu:dat | YcTtaHoBKa gaHHbIX Ha Pexum 100 klMy, 250 - HC Mpumeyvanne 2
BXxoade Pexum 400 kl'y, 100 - HC
Pexwvm 1 My TBD - HC
92 Tsu:sto | YcraHoBka ycnosus Pexum 100 kMY | 2(Tosc)(BRG+1) - MKC
STOP Pexwum 400 klMy | 2(Tosc)(BRG+1) - MKC
Pexum 1 My | 2(Tosc)(BRG+1) - MKC
109 Taa [ocToBepHOCTb Pexum 100 kl'y, - 3500 HC
CUrHana Ha BbIxofe Pexum 400 kl'y, - 1000 HC
Pexum 1 My - - HC
110 Tbuf Bpemsi He 3aHATOCTU Pexum 100 klMy, 4.7 - MKC | 3agepxka nepea HOBOM
LUMHBI Pexum 400 klMy, 1.3 - MKC | nepenaven
Pexum 1 My’ TBD - MKC
Cb EmKOCTHas Harpyska fiMHum - 400 nd
lMpumeyaHus:

1. MakcumanbHas emkocTb BeiBoga 10nd (ans Bcex BbIBOAOB IZC).

2. YcTpoWicTBa C BbICOKOCKOPOCTHLIM pexmmom obmeHa (400kM ) MOryT ucnonb3oBaThCsl B CTAHAAPTHOM peXume
(100kl4), Ho TpebGoBaHme Tsu:dat > 250HC Heo6GXxoOMMO BbINOMHATL. JTO YCNoBME aBToMaTudecku Oyaet
BbIMOMHATLCS, €CMU He BO3HMKaeT yaepxaHus nuHum SCL B HM3KOM rnornyeckom ypoBHe. Ecnu BosHukaeT
yaepxaHue nuHmm SCL B HW3KOM NOrM4YeckoM YpOBHe, TO Heobxoammo cdopmupoBaTb GUT AaHHbIX Ha SDA
Tr.max + Tsu:dat = 1000 + 250 = 1250 Hc (cornacHo cneuudumkaumm 12C) npexae, yem SCL 6yget "oTnyweHa".

WWW.MICROCHIP.RU — nocTaBku u Texnogaepxka Ha pyCCKoM si3bike 284



DS39564A 00O "Mukpo-4un" - noctaeka komnnekTytowwmx Microchip ten.: (095) 737-7545

PucyHok 22-20. BpemeHHas guarpamma pabotsl nepegaryvka USART B BegyLLeM/BE4OMOM CUHXPOHHOM pexumMe

RCGMXCK 2 N

—— :“_.121 —» q— 121 Lo
RC7/RX/DT : ><: X

— = 120 | -— —, -

122

lMpumeyaHue. YcnoBue Harpysku nokasaHo Ha pucyHke 22-4.

Tabnuya 22-19. MapameTpbl paboTthl nepegatynka USART B BegyLem/BEOMOM CUHXPOHHOM pexume
Ne nap. 060s3. OnucaHue MuH. Makc. Eg. MpumeyaHue
120 TckH2dtV | Oewncts. gaHHble nocne nepexoaa F - 40 HC
TaKT. CUrHana B BbICOKUI YPOBEHb LF - 100 HC
121 Tckrf OnutenbHoOCTb 3agHero/nepegHero F - 20 HC
PpOHTa TaKT. CUTH. (BeOyLLMN) LF - 50 HC
122 Tdtrf OnutenbHOCTb NepegHero/3agHero F - 20 HC
(PpOoHTa JaHHbIX LF - 50 HC

PucyHok 22-21. BpemeHHas guarpamma pabotel npuemHmka USART B BegyLuem/Be4OMOM CUHXPOHHOM pexume

RC6/TX/CK

125 :
RC7/RX/DT N . }(

- 126———>

lMpumeyaHue. YcnoBue Harpyskn nokasaHo Ha pUCyHke 22-4.

Tabnuya 22-20. NapameTpbl paboTbl npuemHmka USART B BeayLLem/Be4OMOM CUHXPOHHOM peXume

Ne nap. 0603. OnucaHue MuH. Makc. En. MpumeyvaHne
125 TdtV2ckL | YctaHoBka aaHHbIX nocne CKY 10 - HC
126 TckL2dl | YaepkaHue gaHHbIX nocne CK{ 15 - HC
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Tabnuya 22-21. Xapakrepuctuka ALM (PIC18FXX2-1, PIC18FXX2-E, PIC18LFXX2-1)

Ne nap. | O6Gos. OnucaHue MuH. Tun** Makc. En. MpumeyaHue
AO01 Nr PaspsgHocTb - - 10 6UT | Vrer= Vpp > 3.0B
- - TBD out VRrer = Vpp < 3.0B
A03 Ew WHTerpanbHasi NorpeLwHocTb - - <+1 LSb | Vrer= Vop = 3.0B
- - TBD LSb VRrer= Vpp < 3.0B
AO4 Ep. | OuddepeHumnansHas - - <t+1 LSb | Vrer= Vpp = 3.0B
norpeLuHoOCTb - - TBD LSb | Vrer= Vop < 3.0B
A06 Eore | Ownbka cmelleHus - - <t2 LSb | Vrer= Vpp > 3.0B
- - TBD LSb Vrer = Vpp < 3.0B
A07 Eon Owwubka ycuneHus - - <+1 LSb | Vrer= Vpp > 3.0B
- - TBD LSb | Vrer= Vop < 3.0B
A10 - MoHOTOHHOCTL ™ FapaHTUpyeTcs - | Vss< Vamn < Vrer
A20 Vrer | OnopHoe HanpshkeHne 0 - - B
A20A (VReF+-VREF-) 3 - - B MuHuManLHoe 3Ha4YeHne
ans 10-paspsgHoro AL
A21 VRer+ | [NonoxurenbHoe onopHoe Hamp. AVss AVpp+ 0.3 B
A22 VRrer- | OTpuuarensHoe onopHoe Hanp. AVss— 0.3 AVpp B
A25 VaN AHarnoroBbIi BXof, AVss— 0.3 - Vger + 0.3 B
A30 Zan | ConpoTuBREHUE NCTOYHMKA CUTH. - - 10.0 KOm
A40 lap Motpebnsaemein Tok AL F - 180 - MKA | CpepnHee notpebneHue npu
LF - 90 - MKA | BkmoyeHHom ALINY
A50 IRer MoTpebnaembin TOK OT NCTOYHMKA 10 - 1000 MKA | Bo BpeMs BbIGOpKM VaN.
OMOpPHOro Hal'lpﬂ)KeHVIﬂ(z) OcHoBaHo Ha guddepuHL,.
3HayeHun 3apsaa Crolp 40
VaIN.
- - 10 MKA | Bo BpeMsi npeobpa3oBaHusi.
lNpumeyaHusi:
1. BblkntoyeHHbIn mogynb AL He noTpebnsaeT Toka, KpOMe TOKOB YTEUKN.
2. Vss<Van < Vrer.
3. PesynbTat AL HuKOrga He yMeHbLUAeTCs C YBENMYEHNEM HanpspKeHUs Ha BXOAE U He MMeeT KOJOB OTCYTCTBUSA

Hanps>XeHun4d.
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PucyHok 22-22. BpemeHHas avarpamma pabotsl mogyns ALIM

BSF ADCONO, GO

—| — @

o j__ : 131 .

; e 130 e

AD CLK -+—132.0 ! ]

KoK s Xm X X X2 XX o X

A/D DATA
ADRES E E Crapble AaHHble >:< HoBble AaHHble
ADIF I : _": *— Toy
GO I DONE

Buibopka HeTt BbIGOpKHM l

lMpumeyaHue 1. Ecnn ucnoneayetcsa BHyTpeHHU RC reHepaTop ana AL, To pobaensetca BpeMs Tcy nepen 3anyckom
ALM, nosBonsitoLlee BbINONHUTL kKoMaHay SLEEP.

lpumeyaHue 2. MunumanbHas 3agepxkka RC uenouku (HomuHanbHoe 3HadeHve 100HC) BknoYasi OTCOeOAUHEHWE
BHYTpeHHero koHaeHcatopa CHoLp OT aHanoroBoro Bxoaa.

Tabnuya 22-22. NapameTpbl paboTtel Mmogyns ALIM

Ne nap.| O6Gos. OnucaHue MuH. Makc. En. MpumeyaHue
130 Tap Mepuopn TakToBOrO curHana F 1.6 20 MKC | OcHoBa Tosc, Vrer> 3.0 B
ALI,I'I LF 3.0 20 MKC OcHoBa Tosc, Vrer > 2.0B
F 2.0 6.0 mkc | RC renepatop ALIM
LF 3.0 9.0 mMkc | RC reHepatop ALM
131 | Tcww | Bpemsi npeoBpasosaHus 11 12* Tap
132 Taca | Bpems Bbl60pKVI(3) 15 - MKC | oT -40°C go +125°C
10 - MKC | oT 0°C po +125°C
135 Tswc | Bpems nepekntoyeHus ot - - Mpumevaxve 4
npeobpasoBaHus K BbIGOpke
136 Tavp | Bpems peakuun ycunutens 1 - Mkc | MNpumevaHne 5
lpumeyaHus:
1. Pernctp ADRES MoXeT 6bITb NpOYMTaH B CrieayloLwem LIMKIe.
2. Cwmotpute pasgen "10 - paspsgHoe ALIM" ons BeiGopa MUMHUMAanNbHOIO 3Ha4YeHUs.
3. Bpems 3apsigpa koHgeHcatopa Cholp OO BXOAHOMO HamMpshKeHWs, Korga W3MEHEHWe HanpshKeHWs
COOTBETCTBYET NnorHow wkane (nepexoq ot AVpp k AVss unu ot AVss k AVpp).
4, B cnegywouwem unkne Ha Takte Q4.
5. MuHuMmanbHOe Bpems - 3agepxka ycunutensa. MoxeT ncnonb3oBaTbCsl, €Crnv HanpshkeHwe Ha BXode

n3mMeHunock He dornee, Yem Ha 1 LSb (T.e. 20mMB @ 5.12B) oT nocnegHero uamepeHusl.
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23. XapaktepucTtuka MUKPOKOHTpPOIISIepoB

MpencTaBneHHble rpadpukm U Tabnvubl NpeaHasHayYeHbl 415 OLEHKM NMPOEKTa U He NPOBepSAoTCs (He rapaHTUpytoTcs).

Mpachuky B 3TOM pasfene He MNpoBepeHbl W MpedHasHayeHbl TOSMbKO ANs OUEeHKU Mpu paspaboTke ycTpoicts. B
HeKOTOpbIX rpadmkax NpeacTaBneHbl OaHHble BHe pabodyero avanasoHa (B Y4acTHOCTM ANs HanpsbkeHus nuTanus Vpp). 3To
TOMBbKO MH(OPMALMOHHBIE OaHHbIE.

IE'.aHHI:Ie, npencrtaeneHHble B 3TOM pasaene, ABndalTCA cpeaHeCTaTUCTUYEeCKMM pe3ynbTaToM ncnbiTaHUn BonbLUIoro
yucrna MUKPOKOHTPOIIIEPOB B TeUYEHWE ONUTENBHOMO BPEMEHWU. TUNOBOE 3HAYeHUe noapasyMeBaeT cpegHee (Npy Temnepartype
+25°C), a MuHMManbHOe M  MakCcMMarnbHoe - COOTBETCTBEHHO (cpegHee - 3c) wu  (cpegHee +  30),
roe o - CTaHgapTHbIN pa3bpoc.

Ha momeHT nogrotoBku nepesofa nHgopmaumnsa oTcyTcTeoBana B OpurmHanbHON JOKYMeHTaLumu.
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24. Kopnyca MUKPOKOHTpONnepoB

24.1 OnucaHue 0603Ha4YeHull Ha Koprnycax MUKPOKOHMPOJI/1epoe

28 - BoiBOogHbIN PDIP (ToHkmin DIP) Mpumep
HXXXXXXXX XXX XXXXX PIC18F242-1/SP
() XX000OXRKKKOXXXKX () O O
A\ YYWWNNN R\ 0117017
28 -BbiBOAHbLIN SOIC Mpumep
)9.9.0.0.9.9.9.9.9.0.0.9.9.9.9.0.4 PIC18F242-E/SO
XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX
YYWWNNN 0110017
o o
O6o3HayeHuns:
XX. X Tun MUKPOKOHTpOrnepa*
YY [lBe undpbl roga M3rotToBneHns
wWw [1Be undpbl HOMepa Hegenun N3roToBeHMSA cunTaa ¢ 1 aHBaps.
NNN AndaBnTHO-LLMGPOBOM KOA

lMpumeyvaHue. Ecnv TN MUKPOKOHTPOMepa He NMOMeLLaeTcs B OOHY CTPOKY, TO OH BygeT
nepeMeLleH Ha [pyrylo CTPOKY, OrpaHuyvMBas 4MCro [AOCTYNHbIX CUMBOSIOB AnA
MHpopMaLMK 3aKkasymka.

* CtaHpapTtHasa mapkupoBka OTP MUKpOCXeM COCTOUT M3: Tuna MUKPOKOHTponnepa, Koa
roga, Kog Hegenw, Ko 3aBofa W3roTOBUTENs, KOA4 YNakoBLUMKA KpucTanna B KOpnyc.
M3meHeHne MapKMpoBKM MUKPOCXEMbl BbINOMHAETCA 3a oTgenbHyw nnaty. OAna QTP
MWKPOKOHTPOSSIEPOB CTOMMOCTb MapKUPOBKN BXOAUT B LieHy Mukpocxem QTP.
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OnucaHue o0603HavYeHuUll Ha Koprnycax MUKPOKOHMpPOoJsiiepoe (npooosnkeHue)

40-BbIBoaHbIV PDIP
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24.2 Yepmexxu kopnycos

24.21 Twvn kopnyca: 28-BbiBoaHbIN PDIP - 300mil
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eB B p
EavHvubl namepexus [ormbl* MunnnmeTpsbl
[Npegensl paamepos MwuH. Howm. Makc. MwuH. Howm. Makc.
Yuncno BbIBOOOB n 28 28
PaccTosiHue mexay BblBogamm p 0.100 2.54
BoicoTa kopnyca A 0.140 0.150 0.160 3.56 3.81 4.06
TonwmHa kopnyca A2 0.125 0.130 0.135 3.18 3.30 3.43
PaccTosiHue mexagy Kopnycom v nnaTtoun A1l 0.015 0.38
LLinpnHa kopnyca ¢ BblBogamMu E 0.300 0.310 0.352 7.62 7.87 8.26
LLinpuHa kopnyca E1 0.275 0.285 0.295 6.99 7.24 7.49
OnuHa kopnyca D 1.345 1.365 1.385 34.16 34.67 35.18
[nnHa HWKHen YacTu BbiBOAA L 0.125 0.130 0.135 3.18 3.30 3.43
TonuwmHa BbiBOAA [ 0.008 0.012 0.015 0.20 0.29 0.38
LLinprvHa BepxHew YacTu BbiBoda B1 0.040 0.053 0.065 1.02 1.33 1.65
LLinprvHa HWXHen YyacTu BblBOAA B 0.016 0.019 0.022 0.41 0.48 0.56
MornHas wuprHa Kkopnyca ¢ BblBOAaMu eB 0.320 0.350 0.430 8.13 8.89 10.92
Yron gacku BepxHen Yactu kopnyca o 5 10 15 5 10 15
Yron gackn HWXKHen Yactu Kopnyca B 5 10 15 5 10 15

* OCHOBHble pas3mMepbl.
OksueaneHT JEDEC: MO-095
Mpumeyanue. MapameTpbl D 1 E1 He BkntoYatoT BbICTYMbI. BbICTYNbI B CTOPOHY HE AoMmkHbI npesbiwaTb 0.010"(0.254mm).
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24.2.2 Twn kopnyca: 28-BbiBogHbIN SOIC - 300mil
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EavHuubl namepexus [ormbl* MunnnmeTpsbl
[Npegensl paamepos MwuH. Howm. Makc. MwuH. Howm. Makc.

Yucno BbIBOOOB n 28 28

PaccTtosiHue mexay BblBogamm p 0.050 1.27

TonwiMHa kopnyca ¢ BbiBOgaMu A 0.093 0.099 0.104 2.36 2.50 2.64
TonwmHa kopnyca A2 0.088 0.091 0.094 2.24 2.31 2.39
PaccTosiHue mexagy Kopnycom v nnaTou A1l 0.004 0.008 0.012 0.10 0.20 0.30
LLinpnHa kopnyca ¢ BbiBogamMu E 0.394 0.407 0.420 10.01 10.34 10.67
LLinpuHa kopnyca E1 0.288 0.295 0.299 7.32 7.49 7.59
OnuHa kopnyca D 0.695 0.704 0.712 17.65 17.87 18.08
Pa3amep opueHTUpyoLen gackm h 0.010 0.020 0.029 0.25 0.50 0.74
[nnHa HMKHen YacTu BbiBOAA L 0.016 0.033 0.050 0.41 0.84 1.27
Yron HaknoHa HWXHeN YacTu BbliBoaa Q 0 4 8 0 4 8
TonuwuHa BbiBOgA C 0.009 0.011 0.013 0.23 0.28 0.33
LLinpnHa BbIBOAA B 0.014 0.017 0.20 0.36 0.42 0.51
Yron cpacku BepxHen Yactu kopnyca o 0 12 15 0 12 15
Yron gackn HKHEN YacTu Kopnyca B 0 12 15 0 12 15

* OCHOBHbIE pasMepbl.
OksusaneHT JEDEC: MS-013
Mpumeyanue. MapameTpbl D 1 E1 He BkntoYatoT BbICTYMbI. BbICTYNbI B CTOPOHY He AoMmkHbI npeBbiwaTh 0.010"(0.254mm).
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24.2.3 Twn kopnyca: 40-BbiBogHbIN PDIP - 600mil
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EavHuubl namepexus [ormbl* MunnumeTpsbl
[Npegensl paamepos MwuH. Howm. Makc. MwuH. Howm. Makc.

Yucno BbIBOAOB n 40 40
Pacctosiiue mexay BbiBogaMu p 0.100 2.54

BbicoTa kopnyca A 0.160 0.175 0.190 4.06 4.45 4.83
TonwmHa kopnyca A2 0.140 0.150 0.160 3.56 3.81 4.06
PaccTosiHue mexagy Kopnycom v nnaTou A1l 0.015 0.38

LLinpnHa kopnyca ¢ BblBogamu E 0.595 0.600 0.625 15.11 15.24 15.88
LLinprHa kopnyca E1 0.530 0.545 0.560 13.46 13.84 14.22
[nvHa kopnyca D 2.045 2.058 2.065 51.94 52.26 52.45
[nvHa HWxHen YyacTun BbiBoAa L 0.120 0.130 0.135 3.05 3.30 3.43
TonuwmHa BbiIBOAA [ 0.008 0.012 0.015 0.20 0.29 0.38
LLinprvHa BepxHew YacTu BbiBoda B1 0.030 0.050 0.070 0.76 1.27 1.78
LLinprHa HWXHen YyacTu BblBOAA B 0.014 0.018 0.022 0.36 0.46 0.56
MonHaga WwunprHa Kopnyca ¢ BblIBOAaMu eB 0.620 0.650 0.680 15.75 16.51 17.27
Yron cpacku BepxHen YacTu kopnyca o 5 10 15 5 10 15
Yron gacku HKHEN YacTu Kopnyca B 5 10 15 5 10 15

* OCHOBHble pas3mMepbl.
OksusaneHT JEDEC: MO-011
Mpumeyvanue. MapameTpbl D 1 E1 He BkntoYatoT BbICTYMbI. BbICTYNbI B CTOPOHY HE AoMmkHbI npesbiwaTb 0.010"(0.254mm).
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24.2.4 Twun kopnyca: 44-BbiBoAHbIN TQFP
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EavHuubl namepexus [onmbi MunnumeTtpbl*
[Npegensl paamepos MwuH. Howm. Makc. MwuH. Howm. Makc.

Yuncno BbIBOOOB n 44 44
PaccTtosiHue mexay BblBogamm p 0.031 0.80

Yurcno BbIBOOOB C O4HON CTOPOHBI n1 11 11

TonwiMHa kopnyca ¢ BbiIBOgaMm A 0.039 0.043 0.047 1.00 1.10 1.20
TonwmHa kopnyca A2 0.037 0.039 0.041 0.95 1.00 1.05
PacctosiHue mexay KoprnycoM 1 nraTon A1 0.002 0.004 0.006 0.05 0.10 0.15
OnuHa HWXHel YyacTu BbiBoAa L 0.018 0.024 0.030 0.45 0.60 0.75
[nvHa BbiBOga (F) 0.039 1.00

Yron HaknoHa HWXHen 4YacTu BbiBOAA [0 0 3.5 7 0 3.5 7
LLinpuHa kopnyca ¢ BblBOgamu E 0.463 0.472 0.482 11.75 12.00 12.25
[nuHa kopnyca ¢ BblBOgamu D 0.463 0.472 0.482 11.75 12.00 12.25
LLinprHa kopnyca E1 0.390 0.394 0.398 9.90 10.00 10.10
OnuHa kopnyca D1 0.390 0.394 0.398 9.90 10.00 10.10
TonuwwnHa BbiBOAA [ 0.004 0.006 0.008 0.09 0.15 0.20
LnpuHa BbIBOAA B 0.012 0.015 0.017 0.30 0.38 0.44
Pa3mep opueHTupytoLLen gacku CH 0.025 0.035 0.045 0.64 0.89 1.14
Yron gacku BepxHen Yactu kopnyca o 5 10 15 5 10 15
Yron dacku HMKHEN YacTu Kkopnyca B 5 10 15 5 10 15

* OCHOBHble pa3mMepbl.
OksuBaneHT JEDEC: MS-026
MpumeyaHme. MapameTpbl D 1 E1 He BKMOYAOT BbICTYMbI. BLICTYNbI B CTOPOHY He AormkHbI npebiwath 0.010"(0.254Mm).
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24.2.5 Twun kopnyca: 44-BbiBogHbIN PLCC
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EanHunubl usmepeHus Oonmbl* MunnumeTpbl
Mpepgensl paamepoB MuH. Hom. Makec. MuH. Hom. Makec.
Yucno BbIBOAOB n 44 44
PaccTtosiHue mexay BblBogamu p 0.050 1.27
Yuncno BbIBOOOB C OHOW CTOPOHbI n1 11 11
TonuwwmHa kopnyca ¢ BbiBogamu A 0.165 0.173 0.180 4.19 4.39 4.57
TonwmHa kopnyca A2 0.145 0.153 0.160 3.68 3.87 4.06
PaccTosiHue mexagy Kopnycom v nnaTomn A1l 0.020 0.028 0.035 0.51 0.71 0.89
BbicoTa opuveHTupytoLLen gacku A3 0.024 0.029 0.34 0.61 0.74 0.86
Pa3smep opveHTupytoLen dacku CH1 0.040 0.045 0.050 1.02 1.14 1.27
Pa3smep opreHTupytoLen dacku CH2 0.000 0.005 0.010 0.00 0.13 0.25
LLinpnHa kopnyca ¢ BbiBogamu E 0.685 0.690 0.695 17.40 17.53 17.65
[nuHa kopnyca ¢ BbiBOgamu D 0.685 0.690 0.695 17.40 17.53 17.65
LLinpuHa kopnyca E1 0.650 0.653 0.656 16.51 16.59 16.66
[nvHa kopnyca D1 0.650 0.653 0.656 16.51 16.59 16.66
PaccTtosiHue mexay BblBogamm E2 0.590 0.620 0.630 14.99 15.75 16.00
PaccTosiHue mexay BblBogamm D2 0.590 0.620 0.630 14.99 15.75 16.00
TonuwuHa BbiBOAA [ 0.008 0.011 0.013 0.20 0.27 0.33
LnprHa BepxHern YacTu BbiBoga B1 0.026 0.029 0.032 0.66 0.74 0.81
LLinprHa HWXHen YacTu BblBOAA B 0.013 0.020 0.021 0.33 0.51 0.53
Yron dacku BepxHen Yactu kopnyca o 0 5 10 0 5 10
Yron gackn HKHEN YacTu Kopnyca B 0 5 10 0 5 10

* OCHOBHblE pa3mMepbl.
OkeuBaneHT JEDEC: MO-047
MpumeydaHme. MapameTpbl D 1 E1 He BKMOYAOT BbICTYMbI. BLICTYNbI B CTOPOHY He AormkHbI npeBbiwath 0.010"(0.254Mm).
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24.3 [lMpaeuna udeHmudbukayuu muna MukpokoHmporsnepoe PIC18FXX2

YT06bI ONpeaenvTb napameTpbl MUKPOKOHTPOISIEPOB BOCMNOMb3YWTECH HIDKE ONUCAHHLIM NPaBUIIOM.
lMpumep

PARTNe X IXX XXX 1. PIC18LF452-I/P 301 = npoMbILLMEHHbIN
MukpokoHTponnep TemnepaTypHblit Kopnyc O6pasewn TemnepaTypHbIii AnanasoH, kopnyc PDIP,
Aunana3oH paCLUVIpeHHbIVI AananasoH HanpsaxeHund
nuTanus, kog QTP 301.
MMKpOKOHTpOJ‘IJ‘Iep 2. PIC18LF242-1/SO = I'IpOMbILLIJ'IeHHbIVI
PIC18FXX2!", PIC18FXX2T?, 4.2B < Vpp < 5.5B TemnepaTypHbiit Ananasox, kopnyc SOIC,
PIC18LFXX2'", PIC18LFXX2T®, 2.5B < Vipp < 5.5B PACLUMPEHHbIN [MANA30H HAMPsHKeHWS
NMUTaHUA.

3. PIC18F442-E/P = paclumpeHHbIn
TemnepaTypHbI ananasoH, kopnyc PDIP,
HOPMarbHbIN AManasoH HanpsHKeHns

nUTaHus.
TemnepaTypHbIN gManasoH
lMpumeyaHusi:
| = ot -40°C po +85°C 1. F=CMOS FLASH; LF = CMOS FLASH c
E = o1 -40°C go +125°C pacWMpPeHHbIM HanpsXXeHneM nNuTaHus.
2. T = pgnsa paboTbl B ycrioBusx Bnbpawum,
Kopnyc Tonbko kopnyca SOIC, PLCC, MQFP, TQFP.
PT = TQFP
SO =S0IC
SP = toHkun PDIP
P =PDIP
L=PLCC
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