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Tabnuua 2.1

7 6 5 4 3 2 1 0
C AC FO RS1 RSO oV - P
®nar HasHauyeHue
C ®nar nepeHoca. YcraHasnueaeTtcsa-cbpacbiBaeTcs annapaTtHO Unu NporpamMmHo BO
BpEeMS BbINONHEHUs apudMeTUYEeCcKMX U NOrmYecknx onepauyun
AC ®nar npoMexyToYyHOro nepeHoca. YcraHasnumpaetcsa-copacoiBaetcs annapaTtHo npu
BbINONHEHUN onepauui CNoXeHUsa UK BolYMTaHUA ANa nHauKauumn pakta nepeHoca-
3aema U3 buta 3 mnaguwen TeTpagbi
FO ®nar nonb3oBartens. YcraHasnueaetcsa-cbpacbiBaeTcs nporpaMMHO Kak pnar cocro-
AHUA, onpeaensieMblil Nonb3oBaTenem
RS1 Paspsigbl ynpaeneHus sBbibopom Homepa 6aHka peructpos obLero HasHaYeHus.
RS0 | YcranasnueawTtcs-cOpacbiBalOTCsA NPOrpaMmMHoO
RS1 RSO BaHk O6nacts PN
0 0 0 00H...07H
0 1 1 08H...0FH
1 0 2 10H...17H
1 1 3 18H...1FH
oV ®nar nepenonHeHus. YcraHagnueaetca-cbpacbiBaerTca annapaTtHo BO BpeMs BbINosi-
HeHus apudpmMeTuyecknx onepaumn ans o6o3HavYeHUa COCTOSAHUSA NepenonHeHus
E PesepBHbin pa3psa (COCTOsIHUE NOrM4Yeckon eauHULbl)
P ®nar yeTHocTH (NnaputeTta). YctaHasnueaeTcsa-cbpacbiBaeTcs Npu BbINONHEHUM one-

pauui Ana MHAUKaUUN YeTHOCTU-HEYETHOCTM KONMYECTBa eAUHULL B COAEPXUMOM
akkymynatopa. [JocTyneH ToNbKO Ana YTeHus
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®nar HaznavyeHue

SMOD but yasoeHusa ckopoctu nepegaum UART
- He ucnonbayTcA

GF1 [MporpammMHO ynpasnsieMbi onar nonb3oBartens
GFO NporpaMMmHO ynpasnsembi onar nonb3oBarens
PD buTt BknoyeHus/soiknoyeHus (1/0) pexuma octaHoBa
IDL buTt BknoveHus/soiknoveHus (1/0) pexuma xonocroro xoaa
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EA = 0\ _____ 128 6ant
BHewHas PeanpeHTHaa Pe3ngeHTHas BHewHsas
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Puc. 2.9. OpraHuMsauus namat 6a3oBoro MukpokoHTponnepa 8051
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-t

A &
Obnactb
nporpamm

8 bant 23H « UART Bektop npepbiBaHus UART

8 banT 1BH « T/C1 BekTop npepbiBaHUa Tanmepa-cyeTymka 1
8 bant 13H « INT1 BekTop BHeEWHero npepbiBaHms 1

8 bant 0BH « T/CO BekTop npepbiBaHua Tanmepa-cyetymka 0
8 bant 03H « INTO BekTop BHewHero npepbiBalusa 0

3 bant O0H « RESET CrapToBblt agpec

Puc. 2.10. CTtpyKTypa pe3angeHTHOW NnamMaTu nporpamMmm
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27126 |25(24 123222120 24H "g
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OF |oE |oD|oC |oB|0A |09 |08 21H =
07|06 |05[04 [03]02[01]00 20H
R7 1FH —
BaHk 3 g
RO 18H = |
R7 17H 8 «
BaHk 2 §_§
RO 10H e 5 &
R7 OFH = §
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Puc. 2.11. CTpykTypa pe3maeHTHOM NaMATU AaHHbIX




Puc. 2.12. lNogknioyeHne BHELWHEN NaMATK NporpamMm U AaHHbIX



Tabnuua 2.3

Perucrp HaumeHoBaHue

ACC Akkymynatop (Accumulator)

B PerucTp pacwumputenb akkymynstopa

DPTR 16-pa3psagHbin ykasaTtenb gaHHbix DPTR (Data Pointer)

DPL Mnaawwun 6anTt ykaszatens gaHHbix DPTR (Data Pointer Low)
DPH Crapwun 6anT ykasartensa gaHHbix DPTR (Data Pointer High)
PSW CnoBo cocTtosiHMA nporpammsl (Program Status Word)

SP Peructp ykasarenb creka (Stack Pointer)

PO Peructp-3awenka nopta PO

P1 Peructp-3awenka nopta P1

P2 Perucrp-3awenka nopta P2

P3 Peructp-3awenka nopta P3

TLO Mnaawwuin 6anT cyeTHOro perncrTpa tTanmepal/cyetymka 0
THO Crapwun 6anT cyeTHoro peructpa tammepal/cyeryumka 0

TL1 Mnagwwn 6anT cyeTHOro perucTpa Tanmepal/cyetymka 1

TH1 Crapwuin 6anT cyeTHOro perucTpa tammepa/cyerymka 1
TMOD PerucTtp 3agaHusa pexuMmoB Tanmepos cyetyukoB (Timer/counter Mode)
TCON Peructp ynpasneHus Taumepos (Timer/counter Control)
SBUF bydep aaHHbix UART (Serial Buffer)

SCON Peructp ynpasneHuna UART (Serial Control)

IP PerucTtp 3agaHua npuoputetoB (Interrupt Priority)

IE PerucTp paspeweHus npepbiBaHui (Interrupt Enable)

PCON Pernctp ynpasneHus mowHocTbio (Power Control)




Tabnuuya 2.4

3HaueHue

Perucrtp | Aagpec Apnpeca n MHEMOHMKa 6UTOB npy cBpoce
E7H | E6H | E5H | E4H | E3H | E2H | E1H | EOH

& EOH A CC7IACC.6|ACC 5/ACC 4|ACC.3|ACC 2|ACC.1|ACC 0| 200000008
F7H | F6H | F5H | F4H | F3H | F2H | F1H | FOH

= FOH —87T8B6 [ B5 | B4 | B3 | B2 | B1 | Bo | (00000008

DPL 82H 000000008

DPH 83H 000000008
D7H | D6H | D5H | D4H | D3H | D2H | D1H | DOH

PSW D T R

SP 81H 000001118
87H | 86H | 85H | 84H | 83H | 82H | 81H | 80H

ro 80H 5071 Pos [ P05 [ P04 | P03 | P02 | PO | Poo] 11111118
97H | 96H | 95H | 94H | 93H | 92H | 91H | 90H

P1 WH 517 1P16 P15 P14 P13 | P12 P11 | P10 1111111B
A7H | A6H | A5H | A4H | A3H | A2H | ATH | AOH

i AOH - 5271 P2.6 | P25 | P24 | P2.3 | P22 | P21 | P20 | 11111118
B7H | B6H | B5H | B4H | B3H | B2H | B1H | BOH

P3 BOH |P3.7| P36 | P35 | P34 |P3.3|P3.2| P31 | P3.0 | 111111118
RD | WR | T1 | TO |INT1|INTO| TXD | RXD

TLO 8AH 000000008

THO 8CH 000000008

TLA 8BH 000000008

TH1 8DH 000000008

TMOD | 89H |GATE1| C/T1 | M1.1 | M1.0 |GATEO| C/TO | MO.1 | M0.0 | 000000008
8FH | 8EH | 8DH | 8CH | 8BH | 8AH | 89H | 88H

TCON | 88H = TTR1 [ TFO | TRO | IF1 | IT1 | IEO | rTo | C00000008

SBUF | 99H OOOOKKB
9FH | 9EH | 9DH | 9CH | 9BH | 9AH | 99H | 98H

SCON | 98H rouoTsMi [sM2 | REN| TB8 | RB8 | TI | R | 000000008
AFH | AEH | ADH | ACH | ABH | AAH | A9H | A8H

IE ABH  —Ea T _— | - | ES [ ET1 | EX1 | ETO | EX0 | 9X*000008
BFH | BEH | BDH | BCH | BBH | BAH | BOH | B8H

P B8H ————— 1 _ [ pPs [ PT1 [ PX1 | PTO | Pxo | <XX000008

PCON | 87H |sMoD| — | — | — | GF1| GFO | PD | IDL | 0XXX0000B
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Tabnuua 2.5

MUCTOUYHMK NpepbiBaHuUSA

Appec BeKkTopa
npepbiBaHuA

BHelwHW 3anpoc UCcToYHUKa npepbiBaHms 0 03H
BcTpoeHHbin Tanmep/cyeTymk 0 0BH
BHewHW 3anpoc UCTOYHUKA npepbiBaHUsA 1 13H
BcTpoeHHbIn Tanmep/cyeTyuk 1 1BH
BcTpoeHHbIM NOPT nocneaoBaTenbHOro npuema-nepegaym 23H
Tabnuuya 2.6
S Paspsan MUcTo4yHuMK 3anpoca npepbiBaHUsA

npepbiBaHUA

IEO TCON.1 BHewHU nctouyHuk npepbisaHuns 0

IE1 TCON.3 BHelWHW nCTOYHUK NnpepbiBaHnA 1

TFO TCON.5 BcTpoeHHbin Tanmep/cyeTymnk 0

TF1 TCON.7 BcTpoeHHbI TanMmep/cyeTymk 1

RI SCON.O BcTpoeHHbI nocnegoBaTensHbi NOPT (NpuUem)

Tl SCON.1 BcTpoeHHbI nocneaoBaTenbHbIn NOPT (Nnepenava)




Tabnuuya 2.7

[&]
7 6 5 4 3 2 1 0
EA - - ES ET1 EX1 ETO EXO
®nar HasHayeHue
EA O6wun 3anpet npepbiBaHun. CHpacbiBaeTcs nporpaMMHO AnNs 3anperta Bcex npe-
pbiBaHUM He3aBucumo ot coctosHun IE.O...IE.4
- He ucnonb3ayloTcs
ES buTt paspewenus npepbiBaHus ot UART. YcraHoBka-cbpoc nporpammon ans pas-
peweHusa-3anpeTa npepbiBaHun ot pnaros Tl unu Rl
ET1 BuT paspewenus npepbiBaHus oT Tanmepa/cyetymka TC1. YcTtaHoBka-cbpoc npo-
rpaMmMon Ans paspelueHus-3anpeTta npepbiBaHumn
EX1 BuTt paspewenus sHewHero npepoiBanus INT1. YcraHoBka-cbpoc nporpammon ans
paspelleHns-3anpeTa npepbiBaHUin
ETO HasHayeHue aHanornyHo ET1, HO ansa Tanmepa/cyetymka TCO
EXO HasHayeHue aHanorn4yHo EX1, HO ansa BHelwHero npepbiBaHusa INTO




fabnuya 2.8

7 6 5 4 3 2 1 0
- - - PS PT1 PX1 PTO PX0
®nar HaszHauyeHue
- He ucnonbayTtcs
PS BuTt yctaHoBKu ypoBHSA npuoputeTa npepbisaHna ot UART. MNporpaMmHasn ycTtaHoB-
Ka-cbpoc Ans 3agaHUA BbICOKOro-HU3KOro YpOBHS NpUopuTeTa npepbiBaHumn ot pna-
ros Tl unu Rl

PT1 BUT ycTaHOBKUW YPOBHSA NpuopuUTeTa npepbiBaHnsa ot Tanmepal/cyetyuka TC1. lMNpo-
rpaMMHas ycTaHoBKa-cbpoc Ans 3agaHus BbICOKOro-HU3KOro YpoBHs npuopuTteTa
PX1 BuUT ycTaHOBKU ypOBHSA nNpuopuTeTa BHewHero npepbiBanus INT1. NporpammHas
yCTaHOBKa-cbpoc Ans 3agaHus BbICOKOro-HM3KOro YpoOBHS NpuoputeTa

PTO HasHauyeHue aHanormyHo PT1, HO ana Tanmepal/cyetymnka TCO

PX0 |HasHayeHune aHanorn4yHo PX1, HO ans BHewHero npepbiBaHusa INTO

Tabnuua 2.9
®nar MCTOYHUK npepbIiBaHUA NMpuopurer
PX0 | BHewHun 3anpoc uctoyHuka npepbisaHus 0 Boicwiumn
PTO |[BcTpoeHHbi Tanmep/cyeTymk 0
PX1 | BHewHun 3anpoc UCTOYHKKA npepbiBaHus 1 ﬁ
PT1 | BcTtpoeHHbin Tanmep/cyeTymk 1
PS | BcrtpoeHHbin UART Huawun
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Tabnuya 2.10

7 6 5 4 3 2 1 0
| RD | WR | T | TO | INT1T | INTO | TXD | RxD |
BbiBog Ha3HauyeHue
RD Ctpob yTeHusi. AKTUBHbIA CUrHaN HU3KOro YpoBHSI (hbopMUpyeTCs annapaTtHO nNpu
YTEHUUN U3 BHELLUHEN NaMATU OaHHbIX
WR Ctpob 3anucun. AKTUBHbIN CUrHAN HU3KOro YpoBHSA (hOpMUpPYETCS annapaTHO Npu
3annucu BO BHELLHIOK NaMATb AaHHbIX
T1 Bxon Tanmepal/cyetymnka 1 ans nogcyerta BHELWHUX COObITUN
T0 Bxop tanmepal/cyetuunka 0 ons noacyeTta BHELHUX cOBbITUN
INT1 Bxopa BHellHero 3anpoca npepbiBaHus 1 No curHany HU3KOro ypoBHS Unu cpeasy
INTO Bxoa BHelwHero 3anpoca npepbiBaHnsa 0 No curHany HU3KOro YpoBHS UK cpesy
TxD Bbixoq nepefnartyunka nocnegosartenbHoro nopta B pexume UART. Bbixoq CuH-
XPOHU3UPYIOLUX UMMNYSbCOB B PEXUMe CABUrarLLlero perucrpa
RxD Bxoa npuemHuka nocnegosaresnsHoro nopta B pexxume UART. BBoa-BbiBO4 AaH-
HbIX B peXuMe caBuraroLwlero perucrpa
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Tabnuuya 2.11

e

7 6 5 4 3 2 1 0
| GATE1| C/T1 | M11 | M1.0 | GATEO| C/TO | MO.1 | MO.0 |
®nar Ha3HayeHue
GATE1 Ecnun GATE1=1 n TR1=1, TO BKNOYEHME-BLIKNIOYEHNE TauMepa/cHeT4mnKa ocy-

LLeCTBNSAeTCA BHELUHUM CUrHarnoMm BbICOKOro-HU3KOro ypoBHs Ha Bxoge INT1.
Korga GATE1=0, BknioYyeHne 1 BbIKNOYEHUE TanMepa/cyeTymka ocyLlecTenseT
6ut 3anycka TR1

C/T1 buT BbIbOpa pexuma Tanmepa unu cyeTymka coboiTin. Ecnmn 6ut cbpolueH, To
pabotaet Taumep TC1. Ecnu 6ut yctaHoBneH, To paboTtaeT cHeTYUK BHELLHUX
curHanoB Ha Bxoae T1

M1.1 3agaHue pexuma pabotbl TC1 B COOTBETCTBUU C TAabnuuen:
M1.0 M1.1 | M1.0 | Pexum paboTbl

0 0 0

0 1 1

1 0 2

1 1 3
GATEO HasHauyeHue anHanormyHo GATE1, Ho ana Tanmepa/cyetymka TCO
C/T0 HasHayeHune aHanoruvHo C/T1, HO ansa Tammepa/cyetymka TCO

MO0.1, M0.0 | HasHa4eHue aHanorn4Ho M1.1, M1.0, Ho ans Taunmepa/c4yetymka TCO




Tabnuuya 2.12

7 6 5 4 3 2 1 0
| TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |
®nar Ha3sHauyeHue
TF1 ®nar nepenonHeHunsa Taunmepa/cyetynka TC1. YcTaHaBnuBaeTcs annapaTHO nNpu

nepenonHeHun TC1. COpacbiBaeTcs annapaTHO Npu BXoae B nognporpammy o6-
CNyXXnBaHUA NpepbiBaHUS

TR1 buTt ynpaeneHus taunmepa/cyetumnka TC1.
YcraHaBnuBaeTtcs-cbpacbiBaeTcs nporpamMmMmon ans nycka-ocraHosa TC1

TFO HasHa4yeHue aHanornyHo TF1, Ho ansa Tanmepa/cyetymka TCO

TRO HasHayeHue aHanornyHo TR1, HO ans Tanmepa/cyetduka TCO

IE1 ®nar 3anpoca BHelwHero npepbiBaHusa INT1. YcTaHaBnmBaeTcsa annapaTtHO no cpe-
3y UNn YpPOBHIO BHeLLHero curHana Ha exoge INT1.
CbpacbiBaeTcs npu obcnyxmeaHuu npepbiBaHUS

IT1 but 3aganus Tuna npepsbiBaHus INT1. YcTtaHaBnuBaeTcsa-cbpachiBaeTcs nporpam-
MHO Ons 3agaHus 3anpoca no cpe3y-HU3KOMY YPOBHIO
IEO HasHavyeHue aHanoru4Ho IE1, HO ansa BHelwHero npepbiBaHus INTO

ITO HasHaveHune aHanornyHo IT1, HO aAns BHewHero npepbiBaHns INTO
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Tabnuya 2.13

7 6 5 4 3 2 1 0
| SMO | SM1 | SM2 | REN | TB8 | RB8 | TI | RI |
®nar Ha3zHayeHue
SMO [None 3apgaHusa pexuma pabotel UART. buthl yctaHaBnuBarTcsa-cbpacbiBaroTCs Npo-
SM1 rpaMmMHO
SMO | SM1 | Pexum pabortbl
0 0 0
0 1 1
1 0 2
1 1 3
SM2 | but ynpaesnenus pexumom UART. YcraHaBnuBaeTcsa nporpaMmMHO Ans 3anpeTta npu-
ema coobuieHust, B KOTOpoM 9-n But umeet 3HaveHue 0
REN | but paspewenus npuema. YcraHasnusaeTcs-cbpacbiBaeTcs NporpaMMHO Ans pas-
pelleHus-3anpeTa npuema nocriegoBartenbHbIX AaHHbIX
B8 [Nepenayva gononHUTenbHOro buTa. YcraHaesnueaeTtcsa-copacbiBaeTcsi NporpaMMHoO
anga 3agaHusa 9-ro 6uta npu nepegade B pexumax 2 u 3 UART
RB8 [Mpuem gononHutTensHoro 6ura. YcraHaesnueaetcsa-cbpacbiBaeTcs annapaTHo Ans
dukcaumm 9-ro npuHumMaemoro 6urta npu npueme B pexumax 2 u 3 UART
Tl ®nar npepbiBaHUA Nepegartyuka. YcraHasnmBaeTcsa annapaTtHO Npu OKOHYaHuu ne-
penaydun 6anta. CopacbiBaeTcs nporpaMmMHoO npu o6cnyxmuBaHun npepbiBaHuUs
RI ®nar npepbiBaHUA NpUeMHUKa. YcTaHaBnNuBaeTCcs annapaTHo npu npueme 6aunra.

CGpacuBaeTcn nporpaMmHoO npu OGCJ'IY)KVIBaHMM npepbiBaHUA
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Tabnuua 2.14

YacroTa YacToTa Tanmep/cyeTyuk 1, pexum 2
npuema/nepenayum | pesoHartopa, SMOD Mepesarpyxaemoe
(Baud Rate), 6o My yucno B TH1
57600 11,0592 1 OFFH
28800 11,0592 1 OFEH
19200 11,0592 1 OFDH
14400 11,0592 0 OFEH
9600 11,0592 0 OFDH
4800 11,0592 0 OFAH
2400 11,0592 0 OF4H
1200 11,0592 0 OE8H
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