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OcHoBHbIE QYHKIIHUU

KOHTPOJLJIep U ApaiiBep TekcToBOoro marpuynoro ;KKHU
uHTepdelic 4/8-pa3psaaHBIX MUKPONPOLECCOPOB
pa3BUTas CHCTeMAa KOMAH/ YIPaBJIeHUs KOHTPOJLIEPOM, TUCIIeeM, BBOAOM/BBIBOOM AAHHBIX

CTAH/IAPTHBIN U PACIIMPEHHBIH pesKUMBbI PadoThI VI THOKOI0 yueTa crien(pu4yecKnx ycJIoBuil
TIpUMeHEeHMUsI

Maco4Hoe MPOrpaMMHPOBaHUe JONOJTHUTEIbHBIX (PYHKIUH B CTAHIAPTHOM U PACIIHPEHHOM
pexnMe no cnenudukanuu 3akazuukKa

Maco4yHoe nporpammupoBanue I13Y 3nakoreneparopa no cnenugukannu 3akazuuka
BBIBO/ TeKkcTOBOI MHpopmanuu Ha JKKHW B ogHy MM IBe CTPOKH
¢opmart cumBoioB 5x8 noaum 5x11

aJIbTePHATHBHAS BePCHsSI KOHTPOJLIepa ¢ PeKHMOM BbIBO/Ia HA TUCILIelf CTPOKH CHMBOJIOB
yBean4yeHHoro pasmepa 10x15 + crpoka nukrorpamm (Bapuant AN6870A)

HAEHTH(UKATOP KPUCTAJLIIA U PEsKUMA, MO3BOJISIONINI AaBTOMATHYECKH OTPeeATh BePCHIO
3alIMBKH M TeKylllee COCTOSTHHE KOHTpoJLIepa

16 o0mmx u 80 cermeHTHBIX ApaiiBepoB ynpasiaenus ZKKHU

uHTepQeiic apaiiBepos pacmupenus Tuna AN6865 u AN6863 1151 yBeqnmueHus: Yucjaa
0T00paxkaeMbIX CHMBOJIOB

(yHKIHSA annmapaTHOro c6poca Npu BKJIOYEHNN MTUTAHUS
BHYTPEHHMII reHepaTop ¢ OJHUM BHEIIHUM Pe3HCTOPOM

OcHoBHBIE TapaMeTphI

pacHIMpPeHHbIN IMANA30H HANPSIKEHUS] HCTOYHNKA NUTaHusd — ot 2.7B o 5.5B
auana3on HanpsixeHusi nutanus 2KKHU — or 3.0B no 11B
JABa €1ocoda pereHepanuy 3KpaHa:
- A-Tnna (moaspHocTs HanpskeHus Ha JKKU MeHsieTcsl ¢ 4acTOTOI cTPOK)
- B-tumna (moasipHocts HanpsixeHust Ha 2KKHW Mensiercst ¢ 4acToToii KagpoB)
BBICOKOCKOpPOCTHOI nHTepdeiic MITY — 2 MI'u (npu Vpp=5B)
80 6aiitr O3Y orobpaxkaembix faHHbIX (80 cUMBO0JIOB)
20480 6uT I13Y 3HakoreHepaTopa ¢ BO3MOKHOCTbIO 3AIIMBKH 2 CTPAHMI CUMBOJIOB:
- 2 crpanuusl no 240 cuMB0oJI0B 5X8 (BO3MOKHOCTH yBeJIMUeHHs 10 2x248 cMMBO.J10B)
- 1 crpanuna c 240 cumBosoB 5x11

- KOMOMHauus 2 cTpaHUL CMMBOJIOB 5X8 u 1 ctpaHunbl cuMBoJ10B 5x11 B J11000M
COOTHOIIEHUH (C KPAaTHOCTHIO 16)

- 126 cumBoJi0B 10x15 p1s pexxuma "Boabmux cumposioB' (Bapuant AN6870A)
64 6aiita O3Y 3HakoreHepaTopa, B KOTOpoe N0JIb30BaTeIb MOKeT NPOrpaMMHO 3alucaTh

- 8 cumBoOsI0B 5x8

- 4 cumBoJaa 5x11

- 2 cumBoJa 10x15 win kaprunky 20x15 pas peskuma "boabmux cuMBoJI0B"
NporpaMMHupyeMasi cTelieHb MyJIbTHILIEKCHPOBAHUSI:

- 1/8 nnst ogHOM CTPOKM CHMBOJIOB 5X8

- 1/11 pJiist oxHOM CTPOKU cMMBOJIOB 5x11

- 1/16 pJist ABYX CTPOK CUMBOJIOB 5x8
HHU3KHUIi TOK MoTpedaeHns
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Cpasuenue Bepcuii konTposiiepa KK AN6870 (AN6870A)

AN6870 AN6870 AN6870A
ITapamerp . N (pexkum Boubmnx
(cTaHAAPTHBINA pe:kuM) (paclIMpeHHbIH pesKum) CHMBOJ10B)

dopmart cumeorna

5x8 wunun 5x11

5x8 unu 5x11

10x15 (TekcToBas naHenb
8x15 (rpachmueckas naHenb)

MakcumarnbHoe YMcno CUMBOMOB,
0T06pa)KaeMbIX C nomMoLbo
CerMeHTHbIX BbIXO40B KpucTtanna

16 (1cTpoka)
32 (2 cTpoku)

16 (1cTpoka)
32 (2 cTpokm)

8 (1 cTpoka)
+ 32 nukTorpammel

MakcumMarnbHoe YMCno CYMBOJSIOB,
oTobpaxaeMblx C UCMONb30BaHNEM
[ApaiiBepoB pacLuMpeHus

80 (1 cTpoka)
2x40 (2 cTpokn)

80 (1 cTpoka)
2x40 (2 cTpokn)

40 (1 cTpoka)
+ 160 nukTOrpamm

Yucno kopos cumsornos B O3Y

40 cumBonos

oTobpakaembix AaHHbIX (DDRAM) 80 80 + 160 nukTorpamm
e Lot o 22467

Yucno cumeornos B O3Y 8 cumBornoB 5x8 8 cumBonos 5x8 2 cuMBONa
3HakoreHepaTopa (CGRAM) unu 4 cumeona 5x11 unn 4 cumsona 5x11

Yucno BbiBogoB COM/SEG 16/80 16/80 16/80

CTteneHb MynbTUNIEKCUPOBAHUS 1/8, 1/11 vnmn 1/16 1/8, 1/11 vnm 1/16 1/16

Tun KK akpaHa TEKCTOBbIN TEKCTOBbIN TEKCTOBbIN UK rpadmyeckuni
Cnocob pa3BepTku MHbopmaLm A-Tvna A-Tuna A-Tnna

Ha XXKU wnu B-tuna’ unn B-tuna’ wnu B-tuna’

eHepaTOp:
®  VICTOYHMK TAKTOBOIO
curHana

e yacToTa reHepaTopa
(cpeoHee 3HayeHue)

e KaapoBas YacToTa
pereHepauuu

e COMpOTUBMEHUE
BHELLHEro peaucropa

BHelwHsAsa yacToTa unm
BHELLUHWI pe3ncTop

270kMux30%

- 83 'y (oNs cTeneHy MynbTu-
nnekcvpoBaHusa 1/8 unu 1/16)
-61.5Ty (ansa creneHn mynb-
TunnekcuposaHus 1/11)
91kOMz2% (npu Vpp=5B)
75k0OM%2% (npn Vpp=3B)

BHelwHsasa yacToTa unu
BHELLHWIA pe3ncTop

270kMu+30%

- 83 'y (ana creneHn MynbTu-
nnekcmposaHus 1/8 nnu 1/16)
-61.5Ty (ansa creneHn mMynb-
TunnekcuposaHus 1/11)
91kOM2% (npu Vpp=5B)
75k0OM%2% (npn Vpp=3B)

BHelwHsAs yacToTa unm
BHELLUHUWI pe3ncTop

400«M+30%

- 60 'y (cTeneHb Mynb-
TunnekcuposaHusi 1/16)

62kOM2% (npu Vpp=5B)
56k0OM+2% (npu Vpp=3B)

MakcumanbHas yactoTa
nHTepdenca MIMY

2Mry,

2MIy,

2MIy,

Bpems BbINONHEHNA KOMaHA,
(kpome OuncTkn aucnnes)

He 6onee 31.5mkc
(8.5 TaktoB npu Fosc=270kI"L)

He 6onee 31.5mkc
(8.5 TaktoB npu Fosc=270kI1)

He Gonee 21.25Mke
(8.5 TaktoB npu Fosc=400kIL)

Cuctema komaHf

NOJIHOCTbIO COBMECTUMa C

coBmecTnma ¢ KS0070B

B ocHoBHOM coBMecTMMa C
KS0070B

KS0070B *+AONOMHNTENbHbIE YHKUAN | 4 hononuTerbHbIe yHKLMK
[ononHuTenbHble cbyHKuMVl"’:

e [Be cTpaHuLLl CGROM (-) +) -

e pexum Bonblmnx cumBosnos - - +

e Hanuuve ngeHtudukatopa + + +
KpucTtanna

e  YCOBEpLUEHCTBOBAHHbIN + + +
4-x pa3psigHbIn MHTEpdenc

o DyHKUMA MepuaHus ) +) +
noACTPOYHOro Kypcopa

e PaspeLlleHne nHBepcUm ) +) (+)

aKpaHa

Hpumeyanusn:

Bo3MOXHO npou3BOnNbHOE COOTHOLLEHWE MeXAy KONMMYecTBOM cumBorioB dopmarta 5x8 u 5x11. Obliee konvyecTBo
cvmonoB CGROM moxeT BbITb yBenuyeHo o 248.

2)

Bo3moxHo 3agaHue 2-x ctpanuy M3Y ans cumeonoB dopmaTa 5x8. Cumsonbl hopmata 5x11 noBTOPSIOTCS Kak ans

nepBoW, Tak U Ans BTOPOW CTpaHuubl. BbiGop pexvma goctyna kK BTOPOW CTpaHuue, KoaupoBku cumsornoB [M3Y u
AnanasoHa agpecos (KO4OB CYMBOIOB) A4St BTOPOW CTpaHMLbI ocyLiecTBnseTca B KapTe 3akasa.

3)
4)

Cnocob6 pasBepTku nHpopmaummu Ha XKKW BbibnpaeTcs MNoTpebuTtenem B Kapte 3akasa.

CumBonbl (') n (+) 03Ha4yakKT, YTO YKa3aHHbIe beHKLlVIVI B JaHHOM pexXume pa60TbI MoryT ObITb U3MEHEHbI OTHOCUTENBHO

6a30BOro pexuma (BKIOYEHb! UMK BbIKIOYEHbI COOTBETCTBEHHO). BbiGop ocyuwiectensietcs Motpebutenem B Kapte

3aKkasa.
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BBEJIEHUE

Mukpocxema AN6870 — 3TO KOHTpomnep MaTPUYHOIO XUAKOKPUCTaNNM4yecKoro
mHaukaTtopa (XKKWU), npeaHasHauyeHHbIM AnNs BbiBOAa Ha 3KpaH WHOUKaTopa TEKCTOBOW
MHdopmauun. UmeeT yBenuyeHHbin ob6bem [3Y 3HakoreHepaTopa M Habop pacLIMPEHHbIX
CepPBUCHbIX PYHKLUNA.

Kontponnep AN6870 umeer 16 ppamBepoB o6uwux nuHun (COM) m 80 ppamnBepos
cermeHTOB (SEG). 3TO Nno3BonsieT oTo6paxaTb OAHY CTPOKY CUMBOJIOB pa3mepom 5x8 nnm 5x11
Wnu aBe CTPOKM CUMBONOB pa3mepoM 5x8. C nomoLbio CO6CTBEHHbLIX BbIBOAOB CEFMEHTOB KOH-
Tponsnep MoXeT BbIBOAUTbL Ha 3KpaH A0 16 cMMBOJIOB B KaXagomn cTpoke (T.e. 40 32 CMMBOJIOB B
OBYCTPOYHOM pexume). C wucnonb3oBaHMeM ApaiBepoOB  paclUMpeHusi KONU4YecTBO
oTobOpaxaeMbIX CUMBOJIOB MOXeT ObITb yBenu4yeHo fo 80 ( B ABYyCTPOYHOM pexume — fo 40
CMMBOJIOB B KaXOoMn CTPOKe).

Koaobl oToGOpaxaembix Ha 3KpaHe CUMBONOB 3anucbiBaloTca B O3Y oTobpaxaembix
AaHHbIx (Display Data RAM - DDRAM) o6bemom 80 6ant. KogupoBKM CUMBOJIOB XPaHATCHA B
macoyHowm [13Y 3HakoreHepaTtopa (Character Generator ROM — CGROM) o6temom 20480 6uTt
unm B O3Y 3HakoreHepatopa (Character Generator RAM — CGRAM) o6bemom 64 6anta. O6bLem
CGROM no3sBonsieT 3akoaMpoBaThb ABe CTPaHWUL bl CUMBOJSOB 5x8 unu ogHy cTpaHuLy CUMBOJIOB
5x11 (@o 248 cumBONOB Ha Kaxpoun cTtpaHuue). B CGRAM nonb3oBaTenb MOXeT 3anucatb Ao 8
cumBonoB 5x8 unu oo 4 cumBonos 5x11.

BapuaHt koHTponnepa AN6870A npepgHa3HayeH pgnsa oToOpaxeHUss CUMBOJIOB
yBenuyeHHoro pasmepa 10x15. B 3Ttom cnyvyae BO3MOXHO OTOOpaxeHMe 8 CUMBOJNIOB C
NOMOLLbI COGCTBEHHbIX ApaviBepoOB CerMeHTOB KOHTponnepa unu go 40 cMMBONOB B OAHOWM
CTpOKe — C UCMonb3oBaHMEeM ApanBepoB paclmpeHuss. OQHOBpPeMeHHO C CUMBOSIaMU MOXEeT
oTobpaxaTtbcA cTpoka nukrorpamm (lcons) o6bwwmm kKonumvectBom o 160 um3 pacuyeta 4
AUKTOrpaMMbl Ha KaXAabli OTOOpaxaeMbll CTPOKOBLIN cUMBOS. Ha kaxayrw nukrorpammy
otBogutcAa no 2 6uta DDRAM, 4TOo no3BonseT AONOJIHUTENbLHO 3aKOAMPOBaTb ABa pexuma
MepuaHuAa — npamoe n uiBepcHoe. CGROM moxeT cogepxaTb fo 126 6onbwunx cMMBONOB, B
CGRAM nonb3oBaTtenb MOXET 3anucaTb 2 COGCTBEHHbIX 60MbLUNX CUMBONA.

Ona cBA3M C BHEWHWMW YCTPOMCTBaMM YMNpaBreHUS WCMOJNIb3yeTCA CUCTEMHbIN
MHTepdenc, CoBMeCTUMbIN CO MHOrMMU Tunamu 4/8/16 paspsaaHbIX MUKPONPOLLECCOPOB, a TaKxkKe
pa3BuTasa cuctema komaHp. KomaHabl ynpaBneHus M AaHHble MOTyT nepeaaBaTbCsi No 4-x
pa3psgHoM wunu 8-mMuM pa3psigHOM WKMHE [AaHHbIX (KOHKPeTHbIM BapuaHT MnporpamMMHO
ycTaHaBnuBaeTcsi nonb3oBartenem). KoHTponnep MmeeT WMPOKMA HaAGoOp KOMaHA ynpaBneHus
BBOAOM, BbIBOAOM U OTOOpakeHneM AaHHbIX.

KoHTponnep umeeT cTaHpapTHbIn UHTepcenc Onsa ApanMBepoB  pacluUpeHus,
coBMecTMMbIN ¢ gpanBepamum Tuna AN6865, AN6863 m aHanormyHbimMu. Bo3moxeH BbIGOp
cnocoba chopmmpoBaHuA pa3BepTku 3KkpaHa: A-Tuna unu B-tuna. Beibop TMna ocylwecTBnsieTcA
B KapTe 3aKa3a M yCTaHaBNMBaeTCsA Mackon B crioe MeTanna.

B KOHTponnepe peanusoBaHa (YHKUMA YCTAaHOBKM HavyanbHOroO COCTOSIHUSA NpwU
BKITIOYEHWUU NUTaHMUS.
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KoHTponnep comepxut cxemy uaeHTucdumkatopa TMna KpucTanfia U TeKylero pexuma
paboTbl, KOTOpas NO3BONSAET BHEWHEMY YCTPOWUCTBY YrNpaBlieHUA oOnpefensaAtb Tvn
KOHTponnepa, Homep 3awuBku M3Y n HaGop paclwMpeHHbIX CepBUCHLIX (PYHKLUUNA, a TaKxke
YCTaHOBJIEHHbIN TEKYLMA PeXuUM paboTbl U HacTpauBaTb CBOK NMporpaMmy B 3aBUCMMOCTU OT
NONy4YeHHbIX AaHHbIX.

Kontponnep AN6870 nsrotaBnuBaetca no cepunHon KMOIl-texHonorum ¢ ogHuUM croem
meTtanna. MacoyHoe nporpammupoBaHue N3Y 3HaKkoreHepaTopa, a Takke BbIGOP pacLUMpPEeHHbIX
(pyHKUMA U HavyanbHOro COCTOSIHUSI KOHTpoOnfepa nocre nogayu NUTaHUA OCYLIEeCTBNSIeTCA B
cnoe mMeTanna.

Taknm o6pa3om, koHTponsnep AN6870 MMeeT TPM OCHOBHbLIX pexuma (PYHKLMOHUPOBaA-
HUsY:

1) CtaHpapTHbIA peXxuMm, peanu3yrlMn CTaHAAPTHbIA HaGop QYHKUMA. ITOT pexum
BKNo4vaeTcs, ecnu BbiBog XMODE ocTtaeTcA HenogKMO4YeHHbIM UM Ha Hero nogaeTcs yYpoBeHb
nornyeckon "1".

2) PaclumpeHHbIn pexumM, B KOTOPOM paspeluaeTcsi MWCMoNib3OBaHMe paclUMpPeHHbIX
¢hyHKUMN. DTOT pexmm BKNrYaeTcs, ecnu KoHTakTHaa nnowagka XMODE noakniwouvaeTtcs K
3emne (GND), unu Ha Hee nogaeTcsi ypoBeHb norunyeckoro "0". K uncny pacwmpeHHbIx ¢pyHKUUN
OTHOCUTCA Ucnonb3oBaHue AByX cTpaHuy CGROM ansa cumBonoB ¢hopmarta 5x8, BO3MOXHOCTb
ynpaBneHUsi WHBepcuenW U300paKeHUsi Ha 3IKpaHe, MUCMNONMb3OBaHME pexuma MepuaHus
NOACTPOYHOro Kypcopa (nogo6HO Kypcopy B TEKCTOBOM peXxume paboTbl KOMNbIOTEPaA).

3) Pexum Bonblwnx CUMBONOB, COOTBETCTBYHOLMA BapuaHTy KoHTponsnepa ANG6870A.
YcraHaBnMBaeTcs 3allMBKOW NepeMblY4KuM B crnoe meTtanna. B atom pexume oToGpaxarTcs
CMMBOJbI YBENIMYEHHOro pa3mepa W ynyulleHHOro Ka4yecTBa (Aana 23Toro TpebGyeTtcs
cneumanbHasn 3awmBka CGROM), a Takke cTpoka nuktorpamm (lcons). B aTtom pexunme BbIBOA
MHcpopMmaunMm MOXeT ocylecTBNATLCA Ha rpacgmyeckyro XXKU-naHenb, NMOCKOMbLKY pa3mep
CMMBOJa NO3BOSISIET OCTaBMATbL MPOMEXYTKU Mexay coceAHUMMU CUMBOSIaMU.

* MpumeyaHue. BapuaHTbl BbiGOpa pacliMpeHHbIX (PYHKUMA ANA CTaH4ApPTHOroO M paclMpPEeHHOro
pPeXuUMOB, TaKkKe Kak M koguposka cumBorioB B CGROM u pexum HayanbHOW WMHMUManNu3auuu MoOryT
BblﬁMpaTbCﬂ 3akaszumkom npun 3anosiHeHuu KaprI 3aKa3sa. HeKOTOpre (byHKuVIVI MOXXHO HA3HA4YUTb
AOCTYNHbIMM B CTaHAAPTHOM peXxuwme, Apyruve — B pacluMpeHHOM, TpeTbu — AOCTYNHbLIMU B o6oux pexunmax
170117] B006LI.|,e BbIKINTHO4Y€HHbLIMMU.

NHOOPMALUA A 3AKA3A

Bepcus OnucaHune
ANG6870-xxyy MonHodyHKUMOHANbHbIA BapuaHT KOHTponsepa ANA CTaHAAPTHOIO U
KB1013BI'7-xxyy pacLUMPEHHOro PeXXxumoB
AN6870S-xxyy BapuaHT KOHTponnepa ToNbKO ANl CTaHAAaPTHOro pexuma
KB1013BI'7C-xxyy | (XMODE=1 unu NC)
AN6870A-xxyy BapuaHT kOHTpOnnepa ana pexuma bonbwnx cumeonos
KB1013Br7A-xxyy | —2P ponnepa Ana p

MpuMeyaHue. xx — HoMep (PYHKLMOHANLHON 3aLUMBKM,
yy — Homep 3awuBku MN3Y 3HakoreHepaTtopa (CGROM)



|
%l. HI'CTPEM 16COM / 80SEG maTpuunblii koutposiep KK  AN6870
I

Yeprex KpucTaLIA
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[]sEG33 SEG60[% |
[+] smGaz ChipLabel and SEG81[x]
SEG31 Mask Number SEG62[»]
[«] SEG3@ SEG63[]
[ ] sEG29 SEG64[s |
[¢] SEG28 SEG65[% |
[7] sEGz7 SEG66[]
[+] sEG26 SEG67[se]
[¢] sEG25 SEG68[* |
[] SEG24 SEG69[ee]
[11] SEG23 AM 6 8 7 @ SEG70[ss
[12] SEG22 SEG71[s4]
[2] smGz1 CHIP SIZE: 3.63x5.45 mm®~ SEG72s]
[14] SEG20 SEG73[#]
[s] SEG19 PAD SIZE: 100x108 um? SEG74[o1]
SEGlB PAD PITCH: 125 um SEG75
] SEG17 . SEG76
[i] SEG16 ORIGIN: Chip center -
[v] SEG15 SEG78[77]
(] SEG14 SEG79["]
(2] SEG13 SEG89[ ]
[2] sEG12 coM16["]
(=] sEG11 com15[%]
[+] sEG10 coMi4[7]
=] SEGY CcoM13([]
(] sEG8 com12[]
[=] sEG7 coM11[»]
=] SEGE coM1g[es]
=] SEG5 com9[¥]
=] sEG4 coma|es]
[21] sEG3 com7[*]
2] sEG2 coms[*]
[»] sEG1 coms[]
COM4|ez]
E,GND g COM3[e]
[+]0SC2 g g . A8 o 0 ® ¥ B o~ O comz|es]
SC;QQ;”&ooza%mmE%%%EE%%EECOMI
T () o] L) o] ] ) ) ) o] ) ) o] o) o] ] ] ] ] o] ) ]
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KOOp[[I/IHaTbI KOHTAKTHbBIX IIOINAA0K.

Ne Koopaunatsl Ne Koopannatsl
mioman- | Ha3panmue mwioman- | Ha3panwue

K X (MkM) Y (MkMm) KN X (MKkM) Y (MkMm)

1 SEG33 -1652.7 2047.3 62 COoM4 1652.5 -2096.1

2 SEG32 1922.3 63 COM5 -1971.1

3 SEG31 A 1797.3 64 COM6 A -1846.1

4 SEG30 1672.3 65 COM7 -1721.1

5 SEG29 1547.3 66 CoM8 -1596.1

6 SEG28 1422.3 67 COM9 -1471.1

7 SEG27 1297.3 68 COM10 -1346.1

8 SEG26 1172.3 69 COM11 -1221.1

9 SEG25 1047.3 70 COM12 -1096.1

10 SEG24 922.3 71 CcoM13 -971.1

11 SEG23 797.3 72 COM14 -846.1

12 SEG22 672.3 73 COM15 -721.1

13 SEG21 547.3 74 COM16 -596.1

14 SEG20 422.3 75 SEG80 -456.3

15 SEG19 297.3 76 SEG79 -331.3

16 SEG18 172.3 77 SEG78 -206.3

17 SEG17 47.3 78 SEG77 -81.3

18 SEG16 -77.7 79 SEG76 43.7

19 SEG15 -202.7 80 SEG75 168.7

20 SEG14 -327.7 81 SEG74 293.7

21 SEG13 -452.7 82 SEG73 418.7

22 SEG12 -577.7 83 SEG72 543.7

23 SEG11 -702.7 84 SEG71 668.7

24 SEG10 -827.7 85 SEG70 793.7

25 SEG9 -952.7 86 SEG69 918.7

26 SEG8 -1077.7 87 SEG68 1043.7

27 SEG7 -1202.7 88 SEG67 1168.7

28 SEG6 -1327.7 89 SEG66 1293.7

29 SEGS5 -1452.7 90 SEG65 1418.7

30 SEG4 -1577.7 91 SEG64 1543.7

31 SEG3  / -1702.7 92 SEG63 1668.7

32 SEG2 -1827.7 93 SEG62 1793.7

33 SEG1 -1952.7 94 SEG61 1918.7

34 GND -1635.1 -2255.9 95 SEG60 2043.7

35 0SC2 -2380.9 96 SEGS59 1562.4 2563.6

36 0sC1 -2505.9 97 SEGS8 1437.4

37 V1 -1375.5 -2527.5 98 SEGS57 1312.4 A

38 V2 -1250.5 99 SEGS56 1187.4

39 V3 -1125.5 A 100 SEGS55 1062.4

40 V4 -1000.5 101 SEG54 937.4

41 V5 -875.5 102 SEGS53 812.4

42 CLK1 -750.5 103 SEGS52 687.4

43 CLK2 -625.5 104 SEGS51 562.4

44 M -500.5 105 SEGS50 437.4

45 D -375.5 106 SEG49 312.4

46 RS -250.5 107 SEG48 187.4

47 RW -125.5 108 SEG47 62.4

48 E -0.5 109 SEG46 -62.6

49 VDD 124.4 110 SEG45 -187.6

50 DBO 249.5 111 SEG44 -312.6

51 DB1 374.5 112 SEG43 -437.6

52 DB2 499.5 113 SEG42 -562.6

53 DB3 624.5 114 SEG41 -687.6

54 DB4 749.5 115 SEG40 -812.6

55 DB5 874.5 116 SEG39 -937.6

56 DB6 999.5 117 SEG38 -1062.6

57 DB7 1124.5 \ J 118 SEG37 -1187.6

58 XMODE 1249.5 119 SEG36 -1312.6  J

59 COM1 1652.5 -2471.1 120 SEG35 -1437.6

60 COM2 -2346.1 121 SEG34 -1562.6

61 COM3 -2221.1
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@DyHKUIHUN BHIBOJAOB KOHTPOJLIepa

HaumenoBanue KoanuectBc .
Bxoa/Bbixoa DyHKIUA UnTepderic
BbIBOJIa CHTHAJIOB
[MonoxuTensHoe HanpsbkeHne NUTaHusa ans McTouHMK
VDD 1 - - Z
noruyeckon cxemMbl 1 gparesepos XK nuTaHns
GND 1 - 3emns (0B) VicTouH
nuTaHus
HanpsikeHusi cMeLLeHns anst ynpaeneHus
KKW-gpaneepamum ¢ UCTOYHUKA HanpsKeHust
V1 -V5 5 U Pe3NCTUBHOIO AenuTens: NcTouHmk
- - Vpp2V12V22V32V42V5. nuTaHus
V5 - oTpuuaTtenbHbI UICTOYHUK HanpsXKeHns
cmeleHuns: Vpp-V5=V cp.
COM1 - COM16 16 BbIX0[ O6Lwue Bbixoabl ynpaBneHus KK Sk
SEG1 - SEG80 80 BbIXOZ, CermeHTHblE (MHOPMaLMOHHbIE) Bbixoabl KK
BbiBOAbI ANst NOAKMIOYEHWUST BHELLHETO BHeLwHui
pesucTopa npu UCnosrb30BaHUM BHYTPEHHETO pesucTop
0SC1, 0SC2 2 exon 0S| rereparopa. i
Bbixog OSC2 o
Mpu paboTe OT BHELLHErO reHepaTopa OH BHELUHUN
AorxkeH ObiTb noakntoveH k OSC1. reHepaTop
TaKTOBbIN CMrHan 3alenkuBaHms AaHHbIX B
CLK1 1 BbIXO, BbIXOAHbIX perucTpax apansepoB
pacLunpeHus.
TaKTOBbIN cUrHan cagura AaHHbIX B nocre- .
CLK2 1 BbIXO[, JoBaTenbHbIX CABWUIOBbLIX perucTpax apa- Apaiisep
BEPOB PaCLUNPEHMS. pacHu:I:pe-
M 1 BBIXO YnpaensioLwmin CUrHan cMeHbl MONAPHOCTU
A HanpsbkeHus mexay Bbixogamm COM n SEG.
D 1 BBIXOA Bb|x9u nocrnegoBaTenbHbIX AaHHbIX AnNS
ApanBepoB pacLLUMPEHUS.
CvrHan Beibopa nHTepdencHoro perncrpa.
BXO Mpu RS=1 BbIOMpaeTcs perncTp AaHHbIX Ans
RS 1 A . YTEHUS U 3anucu.
(c HOCTD;'SKKOM K Mpun RS=0 BbIGUpPaeTcs pernctp kKoMaHzg (npu
) 3arnucu) unmn coctosHue dnara 3aHATOCTU U
TeKyLun agpec (Npu YTeHun).
BXOf, Bbi6op pexuma uteHus/3anucu.
RwW 1 (c noaTskkoit k | NPy RW=1 - nponssoauTcs yteHve,
VDD) Mpn RW=0 - npon3soamnTcs 3anuchb.
E 1 BX0O[, PaspelueHue onepaunn nHtepdenca MIy. MY
BxoAbl/Bbixoabl | Mnapluas YyeTBepka faHHbIX ABYyHanpaBneH-
DBO - DB3 4 (c nopTsKKoIA K | HOTO uHTepdeiica MIMY. B 4-x paspsigHoM
VDD) pexume nHTepdenca He ncnonb3yeTcs.
Crapluasn YyeTBepka AaHHbIX AByHanpaBneH-
Horo nHTepdenca MIY. B 4-x paspsgHom
BXOAbI/BbIXOAbl | PEXuMe nHtepdenca ncnonbyeTcs Ans
DB4 - DB7 4 (C MOATSHKO K nocnefoBaTenbLHON Nepefayn crapLuen u
VDD) MragLen YeTBepKN AaHHbIX.
DB7 ucnonb3syeTcsa AN YTEHUS COCTOSAHUSA
dnara 3aHATOCTML.
BXOA, CuvrHan usmeHeHus pexvmMa paboTbl KOHTPOI- MY unn
XMODE 1 (c noaTsKoii k | Tepa: XMODE=1 - CTaHp,aPTHblVl pexum, cxema
VDD) XMODE=0 - pacLUMPEHHbIN PEXUM. yrnpasneHus
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OYHKIIMOHAJIBHOE OIIMCAHUE KOHTPOJIVIEPA AN6870

1. O0mme npUHIMIBI PYHKIIMOHUPOBAHUS

B xontpomtepe AN6870 mHTETpupoBaHbl Bce (YHKINH, HEOOXOAUMBIC Il 0TOOpakeHHs WHPOpMaIlUu Ha
skpane JXKKU: cucremusiii maTepdeiic MITY, mamsare oroOpaxkaembix nanelX, O3Y un II3Y 3nakoreneparopa,
npaiieepsl JKKUW u wHTepdeiic BHEMHUX IpaiiBepoB IS YBETHUCHHS YHCIa OTOOpakaeMBIX CHMBOIIOB. [losTomMy
KOHTPOJUIEP MO3BOJISIET CTPOUTH CHCTEMBI OTOOPaXKeHNSI ¢ MUHUMAJIBHBIM YHCIOM BHEITHHUX HJIEMEHTOB.

Biiok-cxeMa KOHTpOJIIepa MpeCTaBiIcHa Ha prc. 1.

Konrponnep AN6870 ympaBisercs KoMaHAaMH, KOTOpbIe MopatoTcs depe3 uHTepdeiic MITY. Mutepdeiic
coctouT w3 §-paspsnHod muHBL AaHHBIX DB[7..0], curmama E paspemenus BoiOopkH, curHama RW pexuma
4yTeHus/3anucu, curnana RS Beibopa BxoaHoro peructpa aanHbix DR wnn komana IR. MaTepdeiic Mmoxer padoTath B
IBYX peKUMax:

e 8-paspsaHbli MHTEepdEilc HCIONb3yeT BCIO LIMHY NAHHBIX W 3 PEXKHMMHBIX YIPABISIOLIMX CHUTHAJA
(Bcero 11 mHTEp(HEHCHBIX CUTHAIIOB);

e 4-pa3psiHblil UHTEpdEiic ucnonb3yeT cTapiue 4 paspsia UIMHBI JaHHBIX (Bcero 7 nHTepdeHCcHbIX
CUTHAJIOB), NIPW 3TOM Iepenava OalTa NAHHBIX MM KOMaHIbl NPOW3BOJIUTCSA B JBa IpHeMa (IBa
nmiynsca E). st MOBBINICHUS HaAEXKHOCTH pPaboThl 4-paspsiiHoro uHTepdeiica HCHoIb3yeTcs
CTEIMATIbHBIH MEXaHU3M CHHXPOHH3AIMM YCTBEPOK JAHHBIX, MO3BOJISIOMINA M30€XKaTh MCKaKECHHS
IpUHUMaeMOH NH(OpMaLUH.

VYnpaBieHne KOHTPOJJIEPOM OCYIIECTBIISCTCS Uepe3 Ba BXOIHBIX Oy(epHBIX perucrpa: peructp komasz IR
(Instruction Register) u peructp manusix DR (Data Register). Komanasl 1 naHHbIE 3alMCBIBAIOTCS B BBHIOPaHHBIN
peructp mo 3anHeMy (ponTy curHana E m mHTepdeiic O610kupyeTcs Ha BpeMs BBIIIOJIHEHHS ITOJAHHOW KOMaHIBI.
Komanna nenmpupyercss U UCIOJNHAECTCS KOHTPOJUIEPOM 10 BHYTPEHHEH BPEMEHHOW QuarpaMMe HE3aBHCHMO OT
¢yHKIMOHNpOBaHUS wHHTepdeiica. [l NpoBepKM COCTOSHMSA BBIIONHEHHS TEKyHIIeH KOMaHIBl CIYXUT ¢uar
sarsaToctd (BF - Busy Flag), xotopsrit MITY moxer mpountath B pekume "Urenue uara 3aHATOCTH U aapeca.
[lepen momaueit cruenyromieid xkomaHmael MITY HOMKHO yOEOWTHCSA, YTO BBHINOJHEHUE NPEABIAYINCH KOMAaHIBI
3aKOHYMJIOCH M BXOIHBIE PETUCTPBI OTKPBITHI AJIS 3aIIUCH HOBBIX JaHHBIX.

Takoe moctpoeHne wuHTepdeiica MO3BONSIET pabOTaTh Ha BBICOKOH YacToTe CcUCTeMHOW mmmHBI MITY
HE3aBHCHUMO OT CpPaBHUTEIBHO MEIICHHON BpPEMEHHOW auarpaMMbl KOHTpoJulepa, (GopMupYyromed BHYTpEeHHHUE
LIUKJIB! BHITIOJTHEHNSI KOMaH]I, BRIOOPKH IaMSTH M pereHepaluy HHGOpMaIK Ha 3KpaHe.

BrinonHeHne kaxa0W KOMaHIbl COMPOBOXAACTCS YTEHUEM JAHHBIX W3 BHYTPEHHEH MaMsITH MO TEKYyLIEMY
aZipecy B BBIXOJHOU peructp AaHHbIX. MITY MoxeT nmpounuTaTh UX clieyroled KOMaHa0M YTeHUs JaHHBIX.

KonTtposiep umeer mupokuit Habop KOMaH/, K YUCITy KOTOPBIX OTHOCSATCS:

® KOMaH/bI yIpaBJICHUs JHUCIUIeeM U oToOpaxkeHreM uHpopmarmu (OducTka aucries,
BxittoueHne-BhIKIIIOUEHHE ANUCTIIES/Kypcopa/MepIanus);

® KOMaHbl YCTAHOBKHM ajpeca U yNpaBJICHUs MOJIOKEHUEM Kypcopa ¥ HHpopMalun Ha skpaHe (Caur
Kypcopa/aucties, ycraHoBka agpeca DDRAM/CGRAM, Bo3spar B HauansHOE MOJI0KEHUE);

® KOMaH/IbI 3aITMCH IAaHHBIX B IAMSATh WM YTSHUS JJAHHBIX U3 MAMSITH;

® KOMaHJBI YIPaBICHUS pekuMaMu paboThl KOHTpoiiepa (YcTaHOBKA (YyHKIMOHAJIHHOTO COCTOSHHUS,
YcTaHoBKa pekrMa BBOJA JaHHBIX).

Konrpomep comepxur 3 010Ka mamsTu:

e DDRAM - O3V, B KOTOpPOM XpaHATCS KOJbl OTOOpakaeMbIX Ha JKpaHe CHUMBOJIOB. [lopsmox
cuMBoioB B DDRAM COOTBETCTBYET MOPAIKY HUX OTOOpa)keHHWsl Ha dKpaHe (0e3 yuera capura
JTACTLIES );

¢ CGROM - macounoe [13VY 3HakoreHeparopa, B KOTOPOM 3aKOJIUPOBaHbI COOCTBEHHO CaMU CHMBOJIBI.
CGROM cogpepxutr no 240 (248) cumBoiOB B amanazoHe kojaoB oT 16 (8) mo 255. Bo3moxHa
KOAMPOBKa CUMBOJIOB (hopmaTa 5x8 mim 5x11, mpudyeM cUMBOJIBI 5X8 MOTYT OBITH 3aKOAMPOBAHBI HA
JBYX CTPaHHLIAX.

e CGRAM - O3V 3HakoreHepaTopa €MKOCTBI0 64 0aliTa, B KOTOpPOE IOJB30BaTelIb MOXKET 3aIHCaTh
coOCTBeHHbIE CHUMBOJIBI (Bcero 8 cumBosioB ¢opmara 5x8 wnu 4 cumBona 5x11). [Ton CGRAM
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otBezicHB 16 (8) komoB cumBonoB B auanazoHe oT 0 mo 15 (7). Eciu CGRAM wunm ero 9acts He
HCTIONB3YyeTCs s KOJUPOBKM CHMBOJIOB, TO €r0 MOXHO HCIIOJIB30BaTh B KauecTBe O3V olrmero
Ha3HAYCHUSL.

Taxxe umeercss "VaeHTH(UKATOp BEpCHU KOHTPOJUIEpA M TEKYILEro pexkuma paboThl", MpemaoCTaBIISIONINI
BHEITHEMY YCTPOWCTBY BO3MOXXHOCTb IPOTPAMMHO OIPENENSTh THII, BEPCHUIO0 3aIIMBKH W TEKYLIIMHA pPEXUM
KOHTpoJIepa. DTO MO3BOJIAET DPACHIMPUTH (PYHKIIMOHAJILHBIE BO3MOXKHOCTH CHCTEM C €r0 HCIIOJIb30BAHUEM H
MOBBICUTh UX HaJICKHOCTb.

Oopamenne k mamatd koutpowwiepa (DDRAM nmmm CGRAM) ocymecTBisieTcss Mo TeKyIIeMy afapecy,
XpaHsAIEMycsl B CIETUHKE TeKyIIero aapeca Kypcopa AC. OTo 3Ha4HT, YyTO Mepen oOpalieHHeM MO IPOU3BOIHHOMY
azipecy HeOOXOAMMO MOAaTh KOMaHJy yCTaHOBKHM ajpeca. [locie BeIMOIHEHHU KOMaH 3allicy Wid uTeHus agpec AC
aBTOMaTH4YecKH HM3MeHseTcs Ha 1. HampaBneHue n3MeHEHHs 3aBHCHUT OT YCTaHOBKHM yIpasisiomero o6urta "ID"
KoMaH[B! "YcTaHOBKa pexkuMa BBoga MaHHbBIX". Kpome tekymero agpeca DDRAM cuetunk AC Takke ompeaemnser
MIOJIOXKEHHUE TEKCTOBOTO Kypcopa Ha 3kpane XKKU.

KonTtposuiep Takke MMeeT PEeKUM 3alMCH CHMBOJOB Ha 3KpaH B COYETAHHM CO CIBHUTOM OMCIUIES, KOTIa
OJIHOBPEMEHHO C 3alMchio Koja cumBoja B DDRAM M aBTOMHKPEMEHTHUPOBAaHUEM aJpeca MPOU3BOIUTCS CIOBUT
JHcIiest B 00paTHyIo cTopoHy. BusyanbsHo Kypcop OyZeT ocTaBaThes Ha MecTe, a CTpOKa BBOJUMBIX CHMBOJIOB OyzeT
CIBUTaThcsi B OOPAaTHYIO CTOPOHY. ODTOT PEXHM BKmoudaercs OoutoMm "S" komaHnsl "YcTaHOBKAa peXKMMa BBOJAA
MaHHBIX".

Pexnmer ABTOMHKPCMCHTUPOBAHNA MO3BOJJIAOT YHOPOCTHUTH YHPABJICHHUC KOHTPOJUICPOM B PCaJIbHBIX
TIPUITIOKCHUAX.

Anpecanius DDRAM 3aBUCHT OT pexXuMa OTOOpakKeHHsI CHMBOJIOB Ha 3KpaHe. B OJHOCTPOYHOM pexuMme
HCIOJIb3YeTCsl euHbIA auana3oH agpecoB DDRAM ot 0 mo 79 nns Bcex 80 cuMBOJIOB CTpoKH. B AByXcTpouHOM
pexxume anpec DDRAM dopmupyercs B 1Byx auanazoHax: ot 0 mo 39 mist mepBoit ctpoku u oT 64 10103 st BTOpOit
cTpoku. HeTpynHO 3aMeTnTh, 4TO CTApIIMH paspsi agpeca MpeAcTaBisieT coOoi mpu3Hak crpoku. Ilpu mocienosa-
TEIbHOM WHKPEMEHTHPOBaHMWHU WM JIEKPEMEHTHPOBAHUN ajpecHoro cuerdnka AC ajpec mpoxoauT oba nuana3oHa,
COOTBETCTBEHHO KYpCOp IMPOXOAUT I10 MEPBOIi CTPOKE U MEPEXOTUT Ha BTOPYIO U HA00OPOT.

Konpl cumBonoB, cuuteiBaembie u3 DDRAM Bo Bpems BHYTpeHHEHW MpoLedypbhl pereHepaluu SKpaHa,
UCTIONB3YIOTCSL JUIA BBIOOpPKM m300paxenuss w3 3HakoreHeparopa (CGROM wmmu CGRAM). Hudopmanus us3
3HaKoreHepaTopa BbBoauTcs Ha dKkpaH KK, mis storo onHa mnpeoOpasyercss B IIOCIEIOBATEIbHBIH BUA U
3aIMChIBACTCS B CIOBHIOBBIM peructp AaHHBIX SEG'OB (3KpaHHBIX CTOJIOLOB) B KAXKIOM TAaKTE TAKTOBOW YacCTOTHI
reneparopa (CLK2). Kornma cnsurossiii peructp SEG'oB 3amonusiercss mupopmarmein anst ouepennoro COM'a
(axpanHO#l cTpokH), momaetcs ummyiasc CLKI1 mast 3amucu uH(GOpMAIMM M3 CIABHIOBOIO PETMCTPa B BBIXOJHBIC
samenkd SEG, u uHbopMaIus nosBiseTcs Ha BeIxogax Bcex apaiieepoB SEG u Ha sxpane JKKU omHOBpeMeHHO ¢
nepexiroueHueM Ha HoBbIit COM.

Konrponnep umeer 80 npaiieepoB SEG mist otoOpaskeHnst mepBbeIX 16 cuMBOJIOB cTpokd. st yBennueHUs
JUIMHBI CTPOKHM W YHCJIa OTOOpa’kaeMBIX CHMBOJIOB MOTYT HCIIONB30BAaThCs ApaiiBephl pacummperus Tuma AN686S
(40 SEG'oB) unu AN6863 (80 SEG'oB). X moakitoueHre oCyLiecTBISETCs Yepe3 UHTepdeiic npaiiBepa, COCTOSIIMMA
U3 4 BBIXOJHBIX CUTHAJIOB!

CLK2 - cTpo0 ciBrra JaHHBIX B PETUCTPE CIIBUTA,

CLK1 - cTpo0 3amuicu JaHHBIX B BEIXOAHBIE 3amenku SEG,

D - BEIXOJ HaHHBIX NOCIEIHETO pa3psa CABUTOBOro peructpa kourpomiaepa SEGE0,
M - cursan nepuoAnYEcKor cMeHbl NoJAspHOCTH Hanpsokenust 11t KK -nanenu.

10
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CLK1 *
Cxema
CHHXPOHHU3aLNUU Bxopanoii 8 CLK 2 —> —‘
4-pa3psiiHOrO peructp | -~y : :
uHTEpdeiica JAHHBIX SEG1-
DBO * + (DRin) B 80-6uToBHIi 80-6uToBBIi JlpaiiBepsr 80 _ SEGS0
- CZIBUTOBBIH peructp- | SEG q%
DB3 1 4: 3 8 perucTp samenka |
DB4- Byd Brixonnoii 8 80
epbl
DB7 4 Yy < perucTp g < Y
<) BXola- JAHHBIX >
S BbIXOOa (DRout) |
R 1 JIOTUKA D
RW > unTepdeiica >
E <
—> @nar L [TapannenbHO-NIOCIEN0BATENbHBIN
3aHATOCTH npeoOpa3oBaTelb JaHHBIX
XMQODE > 4
2 >
Cxema
P > — P03V 3naxo- I13Y 3naxo- yIpascHns
Peructp Hewmngpa- L > reHeparopa reHeparopa KypCOpoM 1
komanz (IR) TOp KOMaH]{ (CGRAM) (CGROM) MeplatHem
- 64x8 6ur 20480 6ur CHMBONA
A A
i 6 11
7 7
3/
LG 1
Cuerqnk 8 03y >
anpeca MyJIbTHILIEKCOP —~< P orodpaskae- Mynbrumiexcop
(AC) 7 anpeca DDRAM 7 MBIX TAHHBIX 8 azgpeca
» » (DDRAM) » 3HaKore’Heparopa
80x8 Out
HHKD. (IeKp.)
v 4, 3
CueTtunk 7 WnenTtu-
HAYAIBHOTO [~ ef:};?q;KHH ¢ukarop
azpeca p pan <+ (CMID)
pereHepanun 8
OSC1
COM1-
0SC2 > | Cuerun | 4 > 16 COMI16
| PopmupoBaTEND P TEKYIIEro p| Aewmndpa- [ 3 | Jpaiiepsbl
Ieneparo BPEMEHHOM Homepa TOp i coM
Vi -> paop (basoBoit) COM COM :
V2 > JIMarpaMmel P
Vi >
V4 > .
V5 xema CLK1
—> cOpoca pu L
BKJTIOUCHUH CLK2
MTUTAHUS
VDD > M

Puc 1. Baok-cxema konrposiepa AN6870
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Brok-cxeMy KOHTpoJuIepa MOKHO YCIOBHO Pa3AeiIuTh Ha CIEAYIOUINE MOJCHCTEMBI:

1) TIloacucrema JIOTHYECKOT0 yIPABJIEeHUA:

e unrepdeiic MITY,

® CUETYMK TEKYIIEeTo ajapeca (MO3UIMH Kypcopa),

® CUETYHMK HAYAJILHOTO aJIpeca pereHepaluy,

® TCHECpPATop TAKTOBBIX CUTHAJIOB BpeMeHHOf/'I JuarpaMMbl KOHTpOJUIEpa,

e TaiiMepsl muTenbHOCTH cTpokn COM 1 cuTHaNa MepIaHus CUMBOJIA U Kypcopa,
e cxema ()OPMHUPOBAHUSI KypCOPa,

® CcXema HaYaJbHOTrO cOpoca,

e jermmdpaTop KOMaHI.

2) Iloacucrema maMsiTH CO CXeMaMHu yYupaBJieHusi:

mamsTh oToOpakaembIx JaHHEIX (DDRAM),

O3YV 3nakoreneparopa (CGRAM),

[13Y 3nakorenepatopa (CGROM),

Wnentnduxarop Bepcuu KOHTpoiUiepa U Tekyero pexxuma (CMID),

CXEMBbI YIIpaBJIeHUs BEIOOPKOH NMaMsTH, (POPMHUPOBATEIIN CUTHAJIOB a/IpeCcOB M JaHHBIX.

3) mnoacucrema apaiisepos JKKH co cxemamu ynpasiieHUs! 4 Ipeo0pa3oBaHusl yPOBHel HANPSIKeHUs s

e 1peoOpa3oBaTeNb BHIXOIHBIX JaHHBIX 3HAKOTEHEPATOPa B IIOCIIEI0BATEILHOCT OHT /IS 3aIHCH HX B
caBuroBslil peructp SEG,

cuetunk-gemmupparop COM,

apatisepel COM,

CABUTOBBIN peructp u 3awmenku SEG,

npatisepsl SEG,

uHTepdeiic BHEUIHNX APaliBEPOB PACIIUPEHHUSI.

2. ITogcucreMa JIOrHYECKOro ypaBJieHUs
2.1. Uurepdeiic MITY
Pecucmpvr unmepeiica

Kontpomrep AN6870 umeer nBa mHTepdeiicHbIX peructpa: peructp komana (IR) u peructp manusix (DR).
Peructp xoMaHI - OMHOHANIPABICHHBIN U MpeIHA3HAYCH [UIA 3aIMCH KOJla KOMaH/IBI, TIOCTYIAIOIIETro ¢ MHTepdetica.
Peructp manHbIX — AByHanpaBieHHBIH (BxoqHOH — DRin u BerxomHOM DRout) 1 MoxkeT paboTaTh Kak Ha 3aIHCh TaK H
Ha 4TeHHe MaHHBIX. OOMeH MHPOpMAaLHeH ¢ perucTpaMu OCYIIECTBISIETCS IO JBYHATPABICHHOW muHe qaHHbIX (DB)
nnrepdeiica MITY.

Bri0op peructpa u oreparuy YTeHUs WK 3amucu ocyiectBisiercs curaanamu RS (Register Selector) 1 RW
(Read-Write) B coOTBETCTBUY C TabnuIeH 1.

Tabmauna 1 Breibop peructpos uaTepdeiica
RS RW Onepauus
3amuch koMaHasl B IR
Urenne ®nara 3austocty (DB7) u Texymero aapeca (DB6-DBO0)
3anuch B peructp AanHbix DR
Urenue naHHbIX U3 peructpa DR

e Ll k=] k=)
— o=

12
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PGFI/ICTp IR CIIYKUT IAJId XpaHCHU KOJ1a KOMAaHbl BO BPEMS €€ BbIIIOJTHCHUA.

Peructp DRin cmyXuT A BpEMEHHOT'O XpaHEHHs JAHHBIX, MPEIHA3HAYCHHBIX IS 3allMCH WH(pOpPMAIlWU B
DDRAM unu CGRAM.

[Ipu BRINOTHEHUH T000H KOMaHABI IPOUCXOAUT aBToMaTHdeckoe uTteHne nmamsatu (DDRAM mnu CGRAM) n
B BBIXOAHOM peructpe DRout 3anoMuHaroTcs 1aHHBIE, TPOYUTAHHBIE U3 TAMATH IO TMOCIEAHEMY ajpecy (axe eciu
azipec M3MEHSJICS BO BpeMs BBINOJIHEHUS KOMaHBI). Bo Bpems BBINOMHEHMS MOCIEAYIOMEH KOMaHIBl YTCHHUS 3TU
JaHHBIE MOTYT OBITH MpouYUTaHHl Yepe3 uHrepdeiic MITY. Takum oOpa3oMm rapantupyercs, aro MIIY Bcerma Gynet
MOJTy4aTh JaHHbIE MO TOCIEIHEMY TEKYILEMY aJpecy.

OcHOBHOE Ha3HauYeHHE PErucTpoB MHTepdeiica - pa3jeneHne BpeMeHHOW nuarpammbl uHTepdeiica MITY un
BPEMEHHOU AMarpaMMBbl paboThl KOHTposuiepa. PaboTa KoHTpoiepa IOAYMHEHAa BHYTPEHHEH BpEMEHHOH TrarpaMme,
KOTOpasi CHHXPOHU3UPYETCSl IOCTATOYHO HM3KOW 4acToTOM TakToBOro reHeparopa. Peructpel IR u DR no3BosnsoT
OBICTPO 3aMUCHIBATh U CUUTHIBATH JaHHBIE, 0cBOOOXIast mmHy MITY Bo BpeMs BBINOJIHEHUS KOMaHbI.

3armyck KOMaH/pl HA MCIOJHEHNE MTPOUCXOAUT MO 3a1HeMy (POHTY CHrHana paspemeHus uarepdeiica E. Ha
BpEMs1 BBITIOJIHEHHUS] KOMaH/bl COCTOSIHHE PETUCTPOB OJIIOKUpYETCst 1 MH(OpMALKs B HUX HE MOXET ObITh M3MEHEHA.

Dnaz 3anamocmu

[epen momaueit ouepennoit komaHmel MITY nomkHO yOSAHMTBCS, YTO BBIMOJHCHHE MPEABITYIICH KOMaHIBI
3aKOHYMJIOCH M perucTphbl uuTepdeiica croboaubl. it aroro MITY MokeT mpounTath cOcTosiHHe diara 3aHATOCTH
BF (Busy Flag). Eciau ®unar 3ansTocTr paBeH 1, TO KOHTPOJUIEp HAXOJHUTCS B COCTOSHUU BBITIOJIHEHHS IPEIbIAYIIEH
koMaHpl 1 MITY 10MKHO BBITIOTHATH [UKJIBI OXKUIAHUS WIH IPYTYI0 paboTy 10 MOMeHTa cOpoca ero B coctosiHue 0.

Cocrostnne ®umara 3aHsTocTH yurtaercs npu ycraHoBke RS=0 m RW=1 Hna Bbixoge DB7 (cm. Tabmumy 1).
IMpouenypa urtenmss drnara 3aHATOCTH M TEKYLIETO ajapeca IpeJHa3HAUYeHa TOJBKO ISl IPOBEPKU TEKYILETO
COCTOSIHUSI KOHTPOJIJIEPa U HE SIBIISIETCSI KOMAH/IOM T.€. HE BBI3BIBACT OJIOKMPOBKH BXOJHBIX PETUCTPOB.

4-x u 8-mu paspsouvlii unmepgeiic

Kontposmiep AN6870 moxkeT paboTaTh ¢ 4-X pa3psaaHO MM 8-MH pa3psIHON IIMHOW JaHHBIX, YTO MTO3BOJISET
CTPOUTH MPOCTON HHTEpdeEhC ¢ 4-X U 8-MU pa3pATHBIMU MUKpOIpoIeccopamu. BeIOOp pa3psaHOCTH HHTepderiica
OCYIIECTBISACTCS KOMaHI0! "Y CTAaHOBKA (PYHKIIMOHAIEHOTO COCTOSIHUSA .

® B pexXuMe 8-MH paspsaHOro HHTEpdeiica HCIONB3YIOTCS BCE 8 paspsaoB IIMHBI JaHHBIX. J[aHHBIC
cTpobupyroTcs curHaioM E, mo 3amHemy (GpOHTY KOTOPOTO HAYMHAETCS BBIMOJIHECHUE KOMaHIsl u Diar
3ansaToctu BF ycranaBnuBaercs B "'1" (cM. puc.2).

e B pexkxuMme 4-x paspsamHoro uHTepdeiica mnsd odMeHa wmHpopMmarmeir ¢ MIIY ucnomp3yercs Toimbko 4
paspsaa muHbl aaHHeIX (DB4-DB7). Paspsanet DB0-DB3 He wucmonb3yroTcs. Komanabl u JgaHHBIE
nepenaTcs uyepes 4-X pa3psAaHbI nHTEpdec B qBa MpHeMa, COOTBETCTBEHHO IMOJlaeTcs /Ba UMIrysisca E
(cm. puc.3). CHauana mepenarotcs ctapmue 4 Owrta, 3areM Miagmme 4 Outa. BHyTpeHHHI CcenekTop
JTAaHHBIX KOHTPOJIJIepa BBIOMPAET CTAapIIy0 WM MIAJIIYIO TETPaay BEIOPAHHOTO PErHcTpa, MEePEeKIYasch
no 3axHeMy ¢ponty curHana E. Komanna cuuraercst moJaHHOM TOJBKO IOCJIE BTOPOro mMmiyibca E u,
COOTBETCTBEHHO, DJar 3aHATOCTH BBICTaBIAeTCA B " 1" TOIBKO IO 3a1HEMY (QPOHTY BTOpOTo uMItyisca E.

Takum o0pa3zoMm, Kakmas KOMaHAa JOJDKHA COINPOBOXKAATHCSA CTporo AByms umiyinscamu E. Ecim 3t0
YCIIOBHE HapyIIAeTCs, TO BO3MOXKHA ITOTEPS OYEPENHOCTHU CIEJOBAHUS JAHHBIX, BCIEACTBUE YEro cTapiias
U MIIJMIasi TeTpajsl JAaHHBIX B PErHCTPax KOHTpoJUIepa MOMEHSIoTCS MecTaMu. OIUHOYHBIN uMnyisc E
BCIEACTBUE IIOTEPU CUHXPOHM3ALMMU CO CTOPOHbI MIIY unm [nedCTBUS NMOMEXH MOKET HAapyLIUTh BCE
JanbHeiee (yHKIMOHUPOBAHUE KOHTPOJUIEPa, T.K. HAPYIIUTCS IMojada KOMaHJ, MPOLECCOp MOXKET
norepars duar 3aHATOCTH U 1Ip.

UtoObl 3TOr0 HE TMPOU3OLUIO, B KOHTPOJUIEp BBeAeHAa (YHKIMS CHHXpOHHU3alMu uHTepdeiica,
oOecrieurBaroIas NPaBUIBHBIA MOPSAIOK CIACIOBAHUS IaHHBIX B 4-Xx paspsgHoMm wuHTepdeiice: modoe
n3MeHeHne curHaigoB RS mmm RW cOpachiBaeT cenekrop JaHHBIX B HadaJIbHOE COCTOsHHME (CM. puc.3).
Jpyrumu ciioBamu J1t000€ M3MEHEHHE pekuMa paboThl uHTEpdeiica (maxe nposepka PDara 3aHATOCTH)
aBTOMATHUYECKU MPUBOJMT €T0 B HauanbHOE cocTosiHue. C Ipyroil CTOPOHBI, U3MEHATh cOcTosiHMEe RS 1
RW mexny ummynscamu E Bo Bpems moiaun 0JTHON KOMaHIBI HE pa3pemacTcs.
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I. Hmmynsc moMexu, BEI3BIBAIOIINI HECAHKIIMOHIPOBAHHOE MIEPEKITIOYCHNE HHTEpdetica.
II. BoccranoBneHnEe CHHXpOHHU3ALUH ocie oMexu 1o ¢poHty RS mmu RW (imo6oit pport RW nmu RS).

Puc.3. IIpumep padoTsl 4-x pa3psgHoro uHTepdeiica.
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2.2. CranpapTHblii 1 PaciiMpeHHbIH peskxuMBbI

Kontpomrep AN6870 mmeer BbiBog XMODE, KOTOpBI MO3BOMSET YHPABIATH TOCTYIIOM K HEKOTOPHIM
pacmupeHHBIM QyHKIUAM (cM. Tabmuy 2). Bersom XMODE nMmeer BHyTpeHHIOI NMoaBA3Ky kK VDD, mostoMmy B
HETIOAKITIOYCHHOM COCTOSIHUH €ro 3HadeHue paBHO "1". Habop cepBHCHBIX (QyHKITHI A71s1 000MX COCTOSIHUI CHUTHAIa
XMODE omnpenensieTcs 3ammBKo# (cM. 1 3.5 "3amuBka koHTposuiepa”, a Takke [Ipunoxenue 1 u 6).

Tabnuua 2. CraHAapTHBHINA U pacIIUPEHHbIN PSKUMBI pabOTHI KOHTpOJIIepa

Cocrosinue Pexum XapaKTepHCTHKA
XMODE KOHTpPOJLJIepa P P
T — Pexxum, B KOTOpoM o0ecriedrBaeTcs TOCTYI TOJIBKO K CTaHJAPTHBIM
1 (COBMG(]I?FI/IMBIIZ) ¢byHKIMAM KoHTpoJutepa. [lo skenmanuio 3aka3zurMka B CTaHAAPTHOM
N peXuMe MOTyT OBITh pa3pemieHbl HEKOTOPhIE W3 PAaCIIMPEHHBIX
P GYHKIH.
Pexxnm, B KOTOpPOM paspemraeTcss HCIIOJIb30BAaHHE pPacIIMPEeHHbBIX
¢ynknui, cnemuduiupyemeix Kapre 3akaza. K stuM QyHKInsam
OTHOCSITCS:
0 Pacuupennsrit e lcnons3oBanue aByx crpanun II3VY 3Hakoreneparopa nmis
pexum CHUMBOJIOB 5X8 WJIM ammapaTHOE NEPEKIIOUEHHE Ha BTOPYIO
CTpaHHILY,
® DPEXUM MEpLAHU MOJICTPOYHOTO Kypcopa,
® yIpaBJICHHE PEKUMOM HHBEPCHHU DKpaHa.

2.3. OaHo- ¥ IBYXCTPOYHBIH AUCIIeH

KouTpomnep MoxeT BBIBOOUTH CHUMBOJBI Ha guciuied B 1 u B 2 crpoku. COOTBETCTBYIOLIAs YCTaHOBKA
OCYIIECTBIsICTCS KOMaHI0! "Y CTAaHOBKA (PYHKIIMOHAIEHOTO COCTOSIHUSA .

B omgHOCTpOYHOM pexyMe KOHTPOJUIEP BHIBOJIUT CHMBOJIBI B €IMHOM Auamna3oHe agpecoB DDRAM ot 0 xo 79
(4Fh). Ucmomp3yrores muanun COMJ 1..8] mist mpudra 5x8 wnmu COM[1..11] s mpudra Sx11.

B nByxcTpouHOM pekrMe KOHTPOJUIEP BHIBOJUT CUMBOJIBI B JIB€ CTPOKH
- B auanaszone aapecoB DDRAM ot 0 no 39 (27h) mns nepsoii ctpoku (COM[1..8]),
- B auamaszone aapecoB DDRAM ot 64 (40h) mo 103 (67h) ans BTopoit ctpoku (COM[9..16]).
CootBerctBue Mexay aapecamu DDRAM u no3unusiMu CUMBOJIOB Ha AMCIIEE B 1-CTpOYHOM pexuMme, a
Takke mpuMep oToOpakeHUs: Kypcopa B TeKyIIeH MO3UIIMK AUCTIIes TIOKa3aHbl Ha puc. 4, 5.
CootBerctBue Mexay aapecamu DDRAM u no3unusiMu CUMBOJIOB Ha AMCIIEE B 2-CTPOYHOM PEXHUME, a
TaKXKe MPUMep 0TOOpakeHU Kypcopa B TeKyIIeH O3UITNH UCIIICs TOKa3aHkl Ha puc. 6, 7.

2.4. CyeT4HK TeKylIEro ajpeca

Texymuii agpec, mo koropomy ocymectsisercss oopamenne k nmamati (DDRAM u CGRAM), a rtakxe
olpeneNseTcs MOJOKEHHE Kypcopa Ha 3KpaHe, 3ajgaercst cderunkoM Tekymero aapeca AC (Address Counter).
Cuerunk uMmeer QyHKIHUM cOpoca B HyJIEBOE COCTOSHHE, YCTAHOBKH 3a/JlaHHOTO COCTOSHHS, MHKPEMEHTUPOBAHUS U
JIeKpPEMEHTHPOBAHUSI.

Co6poc aapeca AC B 0 mpousBoautcs komannamu "Ouunctka aucmies” u "Bo3BpaT B Ha4albHOE COCTOSTHHE" .
VYcraHoBka mpousBodbHOTO aapeca AC ocymecTBisieTcss komanaamu "YcrtaHoBka aapeca DDRAM" u
"YcranoBka agpeca CGRAM". B aToMm ciyuae HOBBIH afpec 3anuckiBaeTcs B AC u3 peructpa komang IR. Dtumu xe
KOMaHJIaMH yCTAHABJINBACTCA THUII MAMITH, K KOTOPOH MPOM3BOAATCS BCE MOCIEAYIOIINE O0paIeHusI.
HHKpeMeHTHpOBaHUE WIIH JeKpeMeHTHpoBaHue afpeca AC MOKET MPOU3BOIUTHCS CIICAYIONIIMA KOMaHIaMU:
® 3amUCH B NMaMATh W YTCHHs W3 mamsath. Hampaenenwme cuera omperensercs Outom "ID" xomaHAbI
"YcraHoBKa pexuMa BBoja TaHHBIX" (cM. 1. 2.10 "Omucanue komanng'").
e cjaBWra Kypcopa, B KOTOPOH OIpeseNnsieTcs TaKkKe U HallpaBJIeHHUE CUeTa.
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IMopsimox cuera aapeca AC 3aBUCHT OT YHWCIa CTPOK nuciuies (mapamerp N komaHnael '"YcTaHOBKa
(YHKIIMOHAJIBHOTO COCTOSIHUS'") M OT THIIA MAMSITH, K KOTOpo# npou3Boautcs obpainerre (DDRAM nimu CGRAM).

I[Ipu obpamennn k CGRAM cyeT4Wk CUYWTaeT KakK MOJHBIN 7-pa3psIHBIA PEBEPCHBHBIM CUETUHK O€3
OTpaHUYEHUH cueTa.

[pu ob6pamennun kK DDRAM nopsimok cyera clie AyIOIIHii:
® IS OJHOCTPOYHOTO PEXKHUMA!
- uHKpemeHtupoBanue: 0, 1,2,...78,79,0,1,2...
- nekpementuposanue: 0,79,78,77,...2,1,0,79...
- TpU yCTaHOBKE INPOM3BOJIEHOTO ajpeca Oospiiero 79 c4eTywk HHKpeMeHTupyerca mo 127 u
nanee nepexoaurt B 0.
® IS ABYXCTPOYHOTO PEKUMA:
- uHKpemeHtupoBanme: 0, 1,2, ... 38,39, 64,65, ... 102, 103,0, 1, ...
- nexpementupoBanme: 0, 103, 102, ... 65, 64, 39,38,...2,1,0, 103, ...
- TpU YCTaHOBKE IMPOU3BOJBHOTO ajapeca Oombirero 103 cueTymk WHKpeMeHTHpyeTcs mo 127 u
nanee repexoaurt B 0.

Tlo3ums qucnies 1 2 3 4 5 79 80
DDRAM anpec | 00 | 01 | 02 | 03 | 04 4E | 4F

(1IecTHaAIATUPUIHBIIH) —

Kypcop
Texymas no3unus Kypcopa pasHa 4, T.e. AC=03h

Puc. 4. 1-cTpounblii 1ucnJieii 6e3 caBura.

Iosumust iucniies 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 79 80

DDRAM anpec 110 00{01{02(03]04]|05[06]07|08[09|0A|0B|0C|OD|0OE|0F|10{11 ... |4E|4F
cABUI'a AUCILIICA
(IrecTHAAIATUPUIHEII )

Hocne capura ucnnest (01 (02(03]04[05]06|07[08]09 [0A[0B|0C|0D|0OE|0F|10{11]12 ... |4F|oo

Ha | TO3UILIMIO BIEBO

Hocne caura mucmnest |4F7(00[01]02[03]04|05[06]|07[08]09|0A[0B|0C|0D|0E|0F |10 AD|4E
Ha | TIO3MIHIO BIIPABO
~— T~ N ~— /
1 8 i
Kowntposep AN6870 <> OATN6§gs IpaitBepoB

Puc. 5. Casur gucniiest B 1-cTpOYHOM pexkume.
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2.5. CueT4uK HAYAJBHOIO a/ipeca pereHepanyy M CABUT JUCILIES

Jns peanuzanuy B KOHTpoJuiepe (YHKIHMH CIBUra AWCIUIES MHCIOJIB3YETCS CYETYMK HAYaIBHOTO ajpeca
perenepanyy. CocTosiHHE 3TOTO cueTyHKa ykasbiBaeT aapec DDRAM, ucnonb3yemslil B Hadane pa3BEepTKH Kaxa0u
smaIE COM (CTpOKH pa3BepTKH AUCIIIES) B KaXKJIOM IUKJIE pereHepanny skpaHa. CueTdyuk umeeT QyHKIMU cOpoca B
HavdaJIbHOE COCTOSTHUE, NHKPEMEHTHPOBAHUS M JEKPEMEHTHPOBAHUS.

COpoc cyeTynKa HAYaJbHOTO ajpeca pereHepaliili B HadaJbHOE COCTOSHHE MPOHM3BOIUTCA KOMAaHIaMHU
"Ouuctka aucruiess” u "BosBpar B HauansHOe cocrosHue". [locne atoro undopmanus Ha auciuiee otodopaxkaercs ¢ 0
agpeca DDRAM.

WHKpeMeHTHpOBaHHE WM JEKPEMEHTHPOBAaHHE CUETYMKa IPOU3BOIUTCS KomaHaod "CnBur mucrmes" c
yKa3aHHeM HampaBieHus casura. [lopsmok cuera anamormueH cuetduky AC mmsa aapeca DDRAM (cm. m. 2.4
"CdaeT4nk TeKymero ajapeca').

Cuerunk He MMeeT (PYHKIHMH YCTAHOBKH IPOM3BOJBHOTO a/Ipeca, €ro COCTOSHHE HENb3sl IPOYMTATh Yepes
unrepdeiic MITY.

CootBetctBHe Mexny anapecamu DDRAM u mo3unusaMu oTOOpa)kaeMBIX CHMBOJIOB TOCJE CHBHTA JHUCILICS
BJIEBO U BIIPABO B |-CTPOYHOM peXMME IOKa3aHo Ha pHC. 5.

CootBerctBrue Mexny anpecamu DDRAM u mo3unusiMu 0TOOpa)kKaeMbIX CHMBOJIOB IOCJIE CABUTA JUCILIES
BJICBO U BIIPABO B 2-CTPOYHOM peKUMeE ITOKa3aHO Ha pHC. 7.

[o3unus guces 1 2 3 4 5 39 40
DDRAM azpec 00 | 01 | 02 | 03 | 04 26 | 27
(1IecTHaAIATUPUIHBIIH)
40 [ 41 | 42|43 | 44 66 | 67
Kypcop
Kypcop pacnonosxeH B 4 nosuuuu 2-i crpok, T.e. AC=43h

Puc. 6. 2-crpouHblii 1ucnJieii 0e3 caBura.

Iosumust iucies 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 39 40
DDRAM azpec 110 [00{01{02(03]04]|05[06]|07|08[09|0A[0B|0C|OD|0OE|0F|10{11| ... |26(27
cABUI'a AUCILIICA
(mectHanatnpramsii) [40[41[42|43|44|45|46|47|48|49|4A[4B|4C|4D|4E(4F|50|51| ... | 6667
Iocne casura guctres [01(02(03[04(05/06[{07|08]09[0A|0B|0C|0D|0E|0F|10[1112 .. 127100
Ha 1 DO3UIUIO BIIEBO
41(42|43|44(45|46|47|48|49[4A|4B|4C|4D|4E|4F|50(51 |52 .. |67]40
Hocne capura mucmest |27(00[{01[02[03]04|05[06]07(08]{09|0A[0B|0C|0D|0OE|0F|10{ ... [25]26
Ha 1 IIO3UIIHUKO BHpaBO
67(40(41|42(43|44|45|46|47|48|49|4A[4B|4C|4D|4E|4F|50] ... |65]66
— N )
V N
ot 1 1o 3 mpaiiBepoB
Kontposuiep AN6870 < > AN6865

Puc. 7. CnBur gucnJiesi B 2-CTPOYHOM peKnMe.
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2.6. ®opMupoBaHNe BpeMEHHOI IMarpaMMbl KOHTPoJLIepa

BuyTpeHHsAs BpeMeHHas [uarpaMMa padoThl KOHTPOJJIEpa COCTOUT U3 AIEMEHTAPHBIX ITUKIOB AIUTEIBHOCTHIO
5 TakTOB. OTO BpeMs BBIBOJA JAHHBIX JAJISI OJHOTO CHMBOJA B BBIXOAHOHN cIBUTOBBIA peructp SEG, MOCKONBKY
LIMPUHA CUMBOJIOB - 5 OMT U BBIBOJ K&XKJIOTO OWTa 3aHUMAeT 1 meproa TakToBOi 4acToTsI (1 TakT).

Kaxnplit smeMeHTapHBIH UK COCTOMT M3 Tpex (a3 BPEMEHHOHW IuarpaMMbl KOHTpOJUIEpa, KOTOpBIE
HETIPEPHIBHO IUKIMYECKH CIEAYIOT APYT 33 APYTOM:
1) as3a 3anucu nanapix B DDRAM/CGRAM u BBIIOJIHEHUS KOMaHI,
2) ¢aza urenus nanubix 13 DDRAM/CGRAM B BBIXOAHOM peructp JaHHbiX uHtepdeiica MITY,
3) ¢a3a urenns nanubix 13 DDRAM/CGRAM/CGROM wu BbiBoaa cumBoina Ha 3kpan JKKU (t.e.
(a3a pereHepalu SKpaHa).

Takoe pemenne obecreynBaeT IMOJHYIO Pa3BA3Ky MEXIy KOHKYPUPYIONIMMH IIpolieccaMH OOpalleHHs K
TaMsTH JJ1st BeionHeHus: komana MITY u perenepanuu nHpopmarmu Ha sxkpane KKU. Untepdeiic MITY paboraer
TOJIbKO ¢ uHTep(eiicHbME peructpamu IR 1 DR He3aBHCMMO OT BpeMEHHOMH AuMarpaMMbl KOHTpOJIEpa U Ha CBOEH
yacTore, omnpeaensseMoil MIIY, U eAMHCTBEHHBIM YCIOBUEM [UIsl HETO OKAa3bIBAETCS OXXKMJAHUE OKOHYAHUS
BBINTOJTHEHHS TEKYIIe KOMaH/bl B COOTBETCTBHHU C cocTosiHMeM Diara 3aHATOCTH.

1-1 ¢aza (2 Takra) oOecreunBaeT BhImoHeHHEe KoMaHa MITY, B ToM 4uclie U CBS3aHHBIX ¢ OOpamIeHHEM K
maMsATH KOHTpoJurepa. OOpaleHne K maMsATH MPOUCXOIUT 110 aapecy, ycraHoBieHHOMY B AC. [1o okoHuaHWU 3amucu
JAHHBIX, €CIIM HEO0XO0IUMO, aJipec MHKPEMEHTHUPYETCS WIH AEKPEMEHTHUPYETCS.

2-a daza (1.5 Takra) cumyxut it yreHus MaHHBIX m3 DDRAM /CGRAM B BEIXOIHOW PETUCTDP JaHHBIX.
[Mockonbky (a3a ureHUs ciuexyet 3a (a3oif 3amrcH ¥ BRIIOTHEHUS KOMaHAbI, TO JaHHBIC YUTAIOTCS MOCIIEC N3MECHCHHS
anpeca (T.e. MO HOBOMY apecy), €CIM 3TO MPOM3OILIO BO BpeMs BHINMONHEHHS KoMaHAbl. Ciemyromas 3a 3THM
KOMaHJIa YTCHHUs IMO3BOJUT BEIBECTH ATH JaHHBIC Ha uHTepdeiic MITY, a peructp maHHBIX OyIeT 3arONHEH HOBBIMH
JAHHBIMH, TIPOYUTAHHBIMU I10 CIEIYIOIIEMY aJIpecy.

3-s1 ¢aza (1.5 Takra) cBsA3aHa ¢ pereHepanmel nHGopmarun Ha 3xpade JKKU u cayxut s BBIBOIA JaHHBIX U3
CGRAM/CGROM B caBurosslii peructp nanusiX. [Ipu stom B kadectBe agpeca CGRAM/CGROM wucnons3yercs
KoJ cuMBoIa, 3anucanHsiii B DDRAM, Homep ctpanunsl CGROM, a Taxke Homep Tekyniero aktTusHoro COM'a.

Jns  BeImosiHEHUsT Jr0O0OW KoMaHAwsl (kpome "Oumctku aucries") TpeOyercs o0sS3aTelbHOE TMOJHOE
npoxoxxaeHue |- um 2-if ¢a3 BpeMEHHOH IHarpaMMBbl, BMECT€ OHHM COCTaBJIIIOT (a3y BBINOJHEHHS KOMaHJ
MIPOAOIDKUTEIBHOCTRIO 3.5 TakTa. ClenoBaTeiabHO, BpeMs BBIITOJHEHHS KOMAaHIBI MOXKET COCTaBUTH OT 3.5 mo 8.5
TakToB (cM. 11.8.2). Komanna "OuncTka qucruies” mpou3BOIUT MOCIIEI0BATEIbHYIO 3aIich Koaa mpobena (20h) Bo Bce
80 s;tueexk DDRAM, s wero tpebyetcs He Oonee 403.5 TakToB.

CylecTByeT TaKXKe BO3MOXKHOCTh YCKOPEHHOT'O BBIMTOJHECHHS IETIOYEK KOMAH/ IIPH BBIMOJHCHHH HEKOTOPBIX
JIOTIOTHUTEJIBHBIX YCIOBUH (CM. 11.8.2).

Bpemennas nuarpamma passepTku skpana JKKH 3aBucuT ot pexxnma oToOpaskeHHs1 HHPOPMALHH.

B 1-ctpounoMm pexume Ha kaxapiii COM BeiBoguTcs: 80 CHMBOJIOB, IO 5 OWT Ha Ka)IIbIid CUMBOJ, CIICIOBA-
TENBHO JTUTENBHOCTh akTUBHOTO COM B 3TOM pekume coctaBisieT 80x5=400 TaktoB (1.48 mc mpu Fosc=270 kI'm).
[lepuon pereHepanny SKpaHa B ’TOM PEKUME PaBCH:

- qa pasmepa mpudTta 5x8 (t.e. 8 aktuBHBIX auHHE COM): 8x1.48=11.84 mc, T.e. HacToTa
oOHOBICHUS MHPOPMAUH Ha 3kpaHe ~84.3 '

- qia pazmepa mpudra 5x11 (T.e. 11 aktuBHbix quHuit COM): 11x1.48=16.28 mc, T.e. gactoTa
oOHOoBIeHUs nH(MOpManKUU Ha 3kpane ~61.4 T'm.

B 2-ctpounom pexume Ha kaxnaeiii COM BwiBoautcs mo 40 cUMBOJOB, it 3toro tpedyercs 40x5=200
takToB. (0.74 Mmc npu Fosc=270 xI'm). Ilepuon pereHepammu skpaHa coctapiser 16x0.74=11.84 mc, T.e. "acToTa
oOHoBIeHUs nH(MOpManuu Ha dkpane ~84.3 I'm.

Crnenyer y4uThIBaTh, YTO KOHTPOJUIEP BCErJa BHIBOAWT HWH(OPMALMIO IS MOJHOW CTPOKHM CHMBOJIOB, a
pearbHOE YHCIO OTOOpaXKaeMbIX Ha DSKpaHe CHUMBOJIOB MOXET OBITh MEHbIIE, T.K. OHO 3aBUCHT OT 4YHCIa
MOJAKJIIOUEHHBIX APAaiBEPOB pacIIUPEHHs U pa3MEpPHOCTH Hcnonb3yeMol nanenu JKKU.

Bcest BpemenHasi tuarpamma paboThl KOHTposuiepa (kpome uHTepdeiica MITY) npuBsizana k ceTKe TaKTOBOW
yactotel CLK2, paBHOW TakTOBOH uacToTe reHepatopa Fosc, M03TOMY NpU M3MEHEHUH YacTOTHl Ie€HepaTopa Bce
BpPEMEHHBIC HMHTEpBaJIbl pPAaOOTHl KOHTPOJUIEPA, BKIIOYAsh BpPEMsI BBITOJHEHHWS KOMAaHJ, IIPONOPLIHOHAIBHO
N3MEHSIOTCS.
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2.7. MepuaHue cUMBo0JIa U Kypcopa

Hnst peanuzanuu (GYHKIMH MEpLAHHS CHUMBOJIA WIIM Kypcopa HCIONB3YeTCsl TaMep-IelUTellb 4acTOThI,
3amaromuii epuoa Mepuanus ~0.76¢ mpu vyactoTe reHeparopa Fosc=270 kI'u. Kypcop min Mepraroniuii CiMBoII
pacroJyiararoTcsl B o3ulliy, 3ajaBaeMoii cueTaukom aapeca AC.

2.8. ®yHKIMA AaNNapaTHOro copoca npu nojaaye NUTAHUSA

Kontpomrep AN6870 uMeeT BHYTPEHHIOIO cXeMy cOpoca, aBTOMaTHYECKH YCTaHABIMBAOIIYIO ONPEICICHHOE
BHYTpEHHEE COCTOsiHME Tocie mnojxadd murtanus VDD. Ilpu BbeImoNHEHWMH TIpoIEeqypbl HavalbHOrO cOpoca
KOHTpOJUIEp yaepkuBaeT Diar 3aHATOCTH B cocTosHUH "1". JIMUTENBHOCTD MPOIEIyphl HA4aIbHOTO cOpOca MOXKET
JocTUraTh 12 Mc mpy HOMUHAJIbHOM yacToTe TakToBOro TeHeparopa Fosc=270kI 1.

OyHKIUA HaYaTbHOTO cOpOCa BRITIONHSCT CICIYIOIINE KOMAH/BL:
e QuucTKa qUCILICS;
¢ YcTaHOBKAa (PYHKIIMOHAIEHOTO COCTOSIHUS:

DL=1, paspsuzmHOCTb HHTEpdEiica — 8 GHT*,
N=0, 1-cTpouHbIit /:[Hcrmeﬁ*),

F=0,  dopmar cuMBOIOB 5X8*;
P=0,  BBIOOp MEepBOil CTPaHHLIBI 3HAKOTCHEPATOPA, SCIIU OH Pa3pPeILCH;
=0, WHBEPCHS SKpaHa BBIKIIOUCHA, €CIIH YIIPaBJICHHE HHBEPCUEH pa3pelieHo;

e BKIIIOYCHHE/BBIKIIIOUCHHE TUCTLICS
D=0, ngucmuieli BBIKIIOYEH,
C=0, Kypcop BBIKIIOYEH,
B=0, wmepianue BBIKIIOYEHO;
e PexuM BBOJIA JAHHBIX:

/D=1, pexuM MHKpEMEHTa aJipeca IpH BBOJC JaHHEIX,
S=0,  caBur AucIUes NpU BBOJE JAaHHBIX 3alpEIICH.

*) Cocrosune 6ur DL, N, F xomanasl "YcTaHOBKA (yHKIMOHATEHOTO COCTOSHHA" MOMKET OMNpPeIesIsTCs
3ammBKo# KOHTposuiepa (cM. 1m.3.5).

Hcnonp3oBanue TaiiMepa B mpoleaype HadaabHOro cOpoca MO3BOJIIET MONIyYaTh YCTOMUUBBINA pe3yabTaT MpH
BpeMeHu Hapactanuss VDD no 20 Mc. OgHaKo eciiv SJIeKTPHIECKHUE XapaKTePUCTHKN YCTPOHCTBA HE YIOBIETBOPSIOT
YCIIOBHSAM, YKa3aHHBIM B 11.6.3 "VYcIOBUS MOJauy HANPSHKCHHUS MHUTAHHUS IPU HUCIOIH30BAHUU CXEMBI BHYTPEHHETO
amnmapatHoro copoca", WM MpH Mojave MUTaHUs HaOI0Aal0TCs BRIOPOCH! HANIPSDKEHHS, TO MpoLieaypa copoca MOKeET
He cpaboTaTh, YTO BBI30BET OIMMOKY MHHMIHAIN3AIUN KOHTpoJulepa. B 3ToM ciydae MHHIIMATU3AIUS MOXKET OBITH
BBINIOJIHEHA MPOTrpaMMHO, Kak 3To onucaHo B 11.5.1 "[IporpamMmMHuas HHHIMAIU3aLKs KOHTposuiepa'.

2.9. ITogaya ¥ CIOJTHEHHE KOMAHT

KonTtpomiep AN6870 umeeT TOMBKO J1Ba MPOTPaMMHO JOCTYIHBIX peructpa: peructp komanj (IR) u peructp
naaHbeIX (DR). MHOXECTBO COCTOSIHMIT 3THX PETHCTOPOB, a TaKkke YNPABIAIOMMX cUrHaoB RW — uTeHne/3amuce u
RS — BeIGOp peructpa ompenenser Habop xomann koHTposuiepa (Tabm. 3). Bech Habop KOMaHJ MOXXHO YCJIOBHO
pa3nenuTh Ha 4 KaTeropuu:

e Onpenencare (YHKIMOHAIBHOTO COCTOSIHUS KOHTpoiuiepa (dopmar mucroies, pas3psaHOCTH
uuTepdeiica, peKUM OTOOPAKESHHUS Kypcopa U IIp.);

e VYcraHoBKa BHyTpeHHero aapeca O3V u TeKylero nojJoKeHus Kypcopa;
e [Ilepenaua maHHBIX MeXay BHyTpeHHHM O3Y u MITY;
e  BrimonHeHne cepBUCHBIX QYHKIMK (0YUCTKA TUCTIISS], CABUT Kypcopa WX AUCIUIeS U Jp.).

OOBIYHO OOJBILIYIO YacCTh BBHIMOJHIEMBIX KOMaHJ COCTaBIISIOT KOMaHIbI MIEPEChUIKH JaHHBIX B MaMsTh. J{ms
YIPOIICHNS U YCKOPEHMS 3arpy3Kd JaHHBIX B MaMITh KOHTPOJUIEp MMeeT (yHKIHIO aBTOMHKPEMEHTHPOBAHUS (WM
aBTOZIeKpeMeHTHpoBaHus) agpeca O3Y. [Ipu 3TOM KOHTPOIUIEP MOXKET TAK)KE BBIMOIHATh (DYHKIUIO CBUra JAUCILICS
B OOpaTHYIO CTOPOHY, YTO IO3BOJIICT MUHIMM3UPOBATh MMOTOK KOMaH, HAIPHUMEpP B ClIydae JOCTIDKEHHUS KypcopoM
Kpas 9KpaHa.
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Jnst KOppekTHO# paboThl KOHTpoJUlepa Mepen 3aluchio KaKAOHM KOMaHIBl HEOOXOOMMO yOeauTcs, 4YTo
BBITIOJIHEHHE TIPEIbIAYIIeH KOMaHAbl 3aKOHYMIIOCE. DTO MOXKHO CIeNaTh IBYMsS CIIOCOOaMHU:

[Tposepxoit diara 3aHATOCTH KOHTPOJIEpa 10 MOMEHTa nepexoza ero B cocrosuue 0. Oto Hanboree
3¢ dexTHBHEIH crmocod (cM. puc. 8 u 9).

BpemenHoil 3azepkkoi 1O MOAauM CIEAYIOIIEH KOMaHbl, MPEBBILIAINIEH MaKCUMaJbHOE BpPEMs
BBITIOJIHEHUSI TIpeasayInel koMauasl (cM Tabmmiry 3). OTo Gojee mpocTod M MEMICHHBIM CIOCO0,
OTHAKO OH MPHUTOJCH B TEX CIyJasX, KOTJIa PeKUM UYTCHHS TAHHBIX W3 KOHTpOJUICpa BOOOIIEC HE
ucnone3yercs (Ha BeBoge RW 3adukcmpoBano cocrostaume yor.0). DyHKOHS CHHXpOHHM3AIWU 4-
paspsmHOro HWHTepdelica MO3BONACT YIPABIATH KOHTPOJUIEPOM C OOECIICYeHHEM MaKCHUMAaTbHOMH
CTETICHHU HAJCKHOCTH MIPH UCTIONB30BaHNM Beero 6 mHTepdeticapx curnanos (DB[7:4], E, RS).

BHyTpenHsis I
onepanust
3a1mTo 3aunsito He 3ansiTo

e R, ] [ e e e e [ =
DB7 | Nannsle pies b 1 fssiasans] BF=0 pssiad lanubielss)

3anuch IIposepka IIpoBepka IIposepka 3anuch
KOMAaH/IbI ®Jiara ®Jiara ®Jiara ciaeayromen

3aHSTOCTH 3aHATOCTH 3aHATOCTH KOMAaH/IbI

RS

RW I

E _ [ 1L [ 1

L

Puc. 8. Ilpumep nmogaum KOMaH/ ¢ BbINOJTHEHHEM NpoBepku MDJiara 3aHATOCTH
B pe:xuMe 8-pa3psigHoro nHtepdeiica.

A 4
BHyTpeHnHsis I
onepauus
3aHﬂT0 He 3aHATO
e P e ] ER o]
DB7 B2 1Tk] s §i of AC rinmne gy Pelacafiine 5 3
3amuch IIpoBepka IIposepka 3anuch
KOMAaH/IbI ®Jiara ®Jiara cieayomiei
3aHATOCTH 3aHATOCTH KOMAaH/bI

Puc. 9. Ilpumep nmogpaum KOMaH/ ¢ BbINOJTHEHHEM NpoBepku MDJiara 3aHATOCTH
B pe:xuMe 4-pa3psiiHOro nHTepdeiica.
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Tabnmuma 3. HabGop xomaHI KOHTpoJUIEpa

HazBanue Ko komanabl

a
KOMAWILL | ps | RwW | DB7|DB6 | DBS | DB4 | DB3 | DB2 | DB1

DBO0

Onucanue KOMaH/IbI

Makc. Bpemst

BbINOJIHEHUS

(npu yacrTore
Fosc=270 k')

Ouncrka COACPIKUMOTO BCEI'O qUC-

Ounctka aucries | 0 0 0 0 0 0 0 0 IUIes] ¥ yCTAaHOBKA CYETUUKOB agpeca U 1,5 mc
caBura aucruies B cocrosiaue 0.
Bosepar B VCTaHOBKa CUETYMKOB apeca U
HadaJIbHOE 0 0 0 0 0 0 0 0 1 casura nauciuiest B coctostHue 0. Co- 31.45 mkc
COCTOSTHUE nepaxumoe DDRAM He nzmensercs.
YcTaHOBKA HAaNpaBJICHUS CBHUTA
YcranoBka Kypcopa IpH BBITIOJIHCHUH 3aITUCH WITH
pexumMa BBOJIA 0 0 0 0 0 0 0 1 1I/D gyreHus JaHHbIX B DDRAM wu paspeme-|  31.45 mxc
JTAaHHBIX HUE C/IBUTA AUCTIIES (TONBKO IS
3aIKCH).
Bxmioyenue / VYnpasieHne BKIIOYSHUEM / BBIKIIIO-
geHneM Beero auciuies (D), kypcopa
BRIKJIFOTICHHC 0 0 0 0 0 0 1 b C (C), nu MepLaHKs CUMBOJIA WIH 3145 wixe
JUCILICA Kypcopa (B).
Caeur nucries BBIMOTHSIET CBUT AUCTLICS WK KYp-
WU Kypcopa 0 0 0 0 0 1 SIC RL - copa (S/C) Bmpaso unu BieBo (R/L). 31.45 mre
VYcraHoBka pa3psigHOCTH HHTEpdeii-
VYcranoeka ca (DL), uncna ctpok auciies (N),
(byHKIIMOHAB- 0 0 0 0 1 DL N F P¥ [I¥ |pa3mepampudra (F), Homepa texymeii| 31.45 mxc
HOTO COCTOSIHUS ctpanus! (P), u pexxuma nHBEpcHn
skpana (I).
YcraHoBKa 6-pa3psIHOTO agpeca
YcranoBka anpeca CGRAM. Ilocne momayu 3TOM KOMaH-
CGRAM 0 0 0 1 Acc Acc Acc Ace Acc Ace JIbl IAaHHBIC 3aIIMCBIBAKOTCS U UUTAKOTCS 31.45 mxc
B/u3 CGRAM.
YcranoBka 7-pa3psiAHOro agpeca
YcranoBka azpeca DDRAM. Ilocne nogauu 310
DDRAM 0 0 1 App App App App App App App KOMaH/Ibl JJaHHBIE 3alMCHIBAIOTCS U 31.45 mxc
yuratores B/uz DDRAM.
Urenne dirara 3aHATOCTH, O3HAYa-
Urenie dnara IONIETO BBIMIOJTHCHHUE TEKYIICH KOMAaH-
JTbI, @ TAK)KE TEKYIIETO COCTOSHHUS
SAHATOCTH 1 0 I | BF AC AC AC AC AC AC AC| yerypka anpeca AC. [lanHas mpoiie- 0 mxe
TCeKYLLEro afpeca Iypa He SIBJISIeTCSl KOMaHIOH U He
onmokupyet uHTepdeiic KoHTpoIepa.
3anuch JaHHBIX B
3anuck gasaeix B CGRAM wim
CGRAM nimn 1 0 3anucbiBaeMble JaHHbIE DDRAM 31.45 mxkce
DDRAM )
YreHue JaHHBIX
Urenue nanubix 3 CGRAM win
n3 CGRAM wunu 1 1 Yuraempblie NaHHbIE DDRAM 31.45 mxc
DDRAM. )

I/D: 1- nakpemenTupoBaHue, 0- AeKpeMeHTHPOBaHHE;

S: 1- pa3pemieHue caBura aucnJest npu 3anucu DDRAM;
D: 1- nucnieii BkiaioveH, (- gucniell BIKJIIOYEH;

C:  1- kypcop BkJIO4YeH, 0- Kypcop BbIKJIIOYEH;

B:  1- Mmepuanue BKJIIOYeHO, (- MepHaHHe BHIK/IIOUEHO;

S/C: 1- caBur auciiiesi, 0- cIBUT Kypcopa;

R/L: 1- caur BnpaBo, 0- caABMI BJICBO;

DL: 1- 8-paspsinnbiii uuTepdeiic, 0- 4-paspsanbiii nHTepdeiic;

N: 1- ABYXCTPOYHBIN JucIIei, 0- 0HOCTPOYHBIN AUCILICH;

F: 1- wpudr 5x11, 0- wpudr 5x8;

P 1-Bropas crpanuna CGROM, 0- nepsas crpannua CGROM;

1 1- HHBepCHsl IKPaHa BKIIOYeHa, (- HHBepcHs YKPaHa BBIKJII0YeHa;

DDRAM - O3Y oTtodpaikaeMbIX JaHHBIX, COACPKUT KOAbI
0TOOpaKkaeMbIX Ha IKPaHe CUMBOJIOB.

CGRAM - O3Y 3HakoreHepaTopa, COAep:KUT
ompezejsieMble T0Jb30BaTeIeM CHMBOJIBI.

Acg — 6-pa3psianblii agpec CGRAM.
App — 7-pa3psanblii agpec DDRAM.
AC - a/lpecHbI CYeTYHK, HCIIO0JIb3YyeMblil IS

agpecanun kak CGRAM, tak u DDRAM.

BF: 1- BBINIOJIHEHHE KOMAH/IbI,
0- noaya KoMaHj pa3penieHa.

- HE¢ HMECT 3HAYCHUSA.

%) JONOJIHUTE/IbHAsI PYHKIMS, 3AaBHCHT OT 3alIMBKHM KOHTPOJL/Iepa U cocTossHusA curiana XMODE
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2.10. Onucanue KOMaH/]
Ouucmka oucniest

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
loJlofloloflololololol1]

Komanga "Ounctka muctuies” 3amucbiaet kox 20h (B komuposke CGROM 310 m0/mKeH OBITH KO mpoberia)
o BceM anipecam DDRAM. 3atem anpecubiit cuetunk AC 1 CHETYHK CABHUTa JUCIUIES YCTAHABIUBAIOTCS B COCTOSIHUE
0. Jdpyrumu cioBaMu, IPOUCXOANT WHUITHAIHM3AINS TUCIUICHHBIX TAaHHBIX M COCTOSHUS JUCIUIES U Kypcopa. Taxxke
our I/D xomanzs! "PexrM BBoa JaHHBIX" ycTaHaBIHBaeTcs B "1", cocTosiHAE OUTa S HE MEHACTCS.

Bo3epam 6 Ha4ajlbHoe COCmosHUue

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
loJloflolofloloflolol1]o]

Komanna "Bo3sBpar B HauanbHOe coctosiHue" ycranaBnuBaeT aapec AC B 0, a Takke BO3BpallaeT AUCIUICH B
HadJaJbHOE MOJIOKEHHE, eci OH ObLT cABUHYT. Conepkumoe DDRAM He Menstercs.

B COOTBETCTBHU C ITUMH YCTAHOBKaMH KypCOP BO3BPAIIACTCS B MEPBYIO MO3UIIMIO SKpaHa (B MEPBOil CTPOKE,
€CITH JAUCIUICH HAXOAUTCS B IByXCTPOUHOM PEXUME).
Yemanoska peacuma 6600a oanmvix

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
loJofloloflolofloli [m]|s]

I/D: wunkpementupoBanue (ID=1) unn nexpementupoBanue (ID=0) cuerunka agpeca AC mpu 3amucu WiIn
yreHud HaHHBIX B DDRAM mnmn CGRAM. CoOTBETCTBEHHO, Kypcop WM MEpLaHHEe CHMBOJIA CIABHTAIOTCS BIPABO
IIPYU MHKPEMEHTHPOBAHHUH U BJIEBO NPH JICKPEMEHTHPOBAHHH.

S:  paspemenue casura aucmies Bieo (ID=1) umu Bupaso (ID=0) npu S=1 Bo BpeMs 3amucu Koja CUMBOJIA
B DDRAM. Tlpu S=0 casur mucrures 3ampemieH. [Ipu oOpamennn k CGRAM casura mucmiiess He MPOUCXOIUT U
COCTOSIHME JAHHOr0 OMTa HE MMEET 3HAUCHMS.

Kornma caBur nmucruies paspellieH, TO OH MPOUCXOAUT OJHOBPEMEHHO CO CIBHIOM Kypcopa, OIHAKO €ro
HaIpaBJICHHE NPOTUBOIIOIOKHO HANpaBICHUIO NEepeMelleHns Kypcopa. Takum oOpasom cozmaercs 3Qdexrt, dro
Kypcop ocTaeTcs Ha MecTe, a BEeCh AUCIUICH BMecTe ¢ BBEJECHHBIM CHMBOJIOM II€peMeIaeTcs B IPOTUBOIOJIOKHYIO
CTOpOHY.

Brriouenue / gvikniouenue oucnies

RS RW DB7 DB6 DB5S DB4 DB3 DB2 DBl DBO
lofolofolololt|[pfcls]

D: Jucnnei BxmoueH npu D=1 u Beikmoder npu D=0. IIpu 3ToM Bce 3amucaHHble JaHHBIE COXPAHAIOTCS B
nmaMsaTH, ogHako mpu D=0 ne otoOpaxatorcs. He oToOpakarorcs Takke Kypcop M MepIiaHHe CHMBOJIA.
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B cocTostHMM BBIKIFOYEHHOI'O JUCIIICA OTCYTCTBYIOT IMOCTOAHHBIC o6pau1eH1/I${ K maMATU KOHTPOJIJIEpa,
CBSI3aHHBIE C pereHepaluen SKpana.

C: TIlpu C=0 xypcop BbeikitoueH, npu C=1 Kypcop BKJIIOUEH W OTOOpa)kaeTcs Ha JKpaHe B TO3UIIWH,
COOTBETCTBYIOIIEH 3HaueHMIo cueTdnka AC.

B: Bxmouenue (B=1) u Beikimodyenue (B=0) Meprianus cumBosia uim Kypcopa.

Pexxum Meplianust Kypcopa OTHOCUTCS K PACIIMPEHHBIM (DYHKIIMSM H €r0 UCIIOJIb30BAHUE 3aBUCHT OT 3alIMBKH
u coctosuus curHana XMODE. Paspemienne mepiianus Kypcopa H03BOJISIeT MOTydUuTh Ooee 3(pPeKTHRINA pexuM Iis
ciyqast C=1 u B=1, yem Meprianue CUMBOJIa TP MOCTOSHHO BKIIOYEHHOM KypCope.

Tabmuia 4. PexxuMbl 0ToOOpaskeHUsT Kypcopa v MEpIIaHus CHMBOJIA

C B MepuaHue Kypcopa 3anpeneHo Mepuanue Kypcopa pa3peinieHo

g 1)

KprOp BBIKJIFOYCH, MCPHAHUC BBIKIIIOUCHO KprOp BBIKJIFOYCH, MCPHAHUC BBIKIIIOUCHO

il 5
|
i

Kypcop BBIKITIOUEH, MEpIIaeT BeCh CUMBOJT Kypcop BBIKITIOUEH, MepIIaeT BECh CUMBOJT

1=
i

Kypcop BkiIr0UeH, MepLiaHHe BBIKIIOYEHO Kypcop BKIII0UeH HOCTOSIHHO, MEpLIaHHe
BBIKITIOUCHO

i 62
|
|
|

Kypcop BKJIIOUeH, MEpLaeT BECh CUMBOJ Kypcop mepuaer

Cogue oucnaes unu Kypcopa

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
Lol oo lo]ol] 1 |sclr| -] -]

JlanHas KOMaHJAa COBUTAET Kypcop WIIM BeCh ITUCIICH BJIEBO WIM BIPaBO 0e3 HM3MEHEHHS COICPKUMOTO
naMAT (cM. tabmuiy 5). CaBur Kypcopa o3HadaeT MHKPEMEHTHPOBaHUE WM AEKPEMEHTHPOBAHUE CUCTUHKA ajpeca
AC. CuBur Bcero gacimies O3HadaeT MHKPEMEHTHPOBAHUE WM AEKPEMEHTHUPOBAHME CUETUMKA HAYalbHOIO ajpeca
pereHepanyy 3kpana 6e3 I3MEHEeHUsI COCTOsTHUS cueTdnka AC, Tak 4TO Kypcop CJIELyeT 3a CIABUTOM JNCILIES.

IIpu cpBure Kypcopa B IBYXCTPOYHOM PEXHME Kypcop INMEepeMeIlaeTcsi W3 INEpBOH CTPOKH BO BTOPYIO H
HA000pOT B COOTBETCTBUH C NpaBmiamu cueta agpeca AC (cm. m.2.4. "CueTynk Tekyero aapeca').

[Ipu caure mucruies B ABYXCTPOYHOM PEXKHME CHMBOJIBI B KaXIOW CTPOKE CABHTAOTCS MapajuleIbHO U HE
TIEPEXOAAT U3 OJHON CTPOKH B APYTYIO (CM. puc. 7).

Tabnuma 5. PexuMel capura Kypcopa U TUCTiIes
S/C R/L Onucanmne

Cagur kypcopa BieBo (AC nekpemeHTHpYeTCs Ha 1)

Casur kypcopa Bipaso (AC unkpemeHTupyetcs Ha 1)

CZ[BI/I]" JUCILICA BJICBO (C'IGT‘II/IK HaYaJIbHOT'O aJpe€ca pereHepaui HHKPEMECHTHUPYCTCS Ha 1)

el el =N K=)
— o=

CraBur auciuies BIeBO (CYETYMK HAYaIBHOTO apeca pereHeparyy JeKpeMeHTupyercs Ha 1)
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Yemanoexa gynxkyuonanvruoeo cocmosnus

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
lofofoflol v oeln]rlr[1]

Komannma mnpenHa3HaueHa 11 YCTAaHOBKH OCHOBHBIX PEXHMHBIX IapaMeTpoB (YHKIHOHHPOBAHHA
KOHTpOJLIEpa.

DL: YcranoBka paspsaHocTu uHTepdeiica. JJanasie nepenatorcs o §-paspsanoit mune ganaeix DB7-DB0
mpu DL=1, u o 4-pa3psanoii mmae nanasix DB7-DB4 B na npuema npu DL=0 (cMm 1.2.1. "UnTtepdeiic MITY",
pasznen "4-x u 8-Mu pa3psaHbI nHTEpdEiic").

N: VcranoBka uucia CTpOK JUCTLIES.

F: VYcranoska pa3Mepa mpudra.

Ot yncna CTPOK AHCIIes U pa3Mepa mpuTa TakKe 3aBUCHT CTETICHb MYJIbTUINICKCHPOBaHUA HHGOPMAUU HA
JMCILICE.

Ta6m1ua 6. Pexumbl KOMAHAbl YCTAHOBKH (byHKL[I/IOHaJ'ILHOFO COCTOSAHHA

Yucao Crenensn
Pasmep
N | F CTPOK MYJbTHILICKCH pumeyanus
wpudra
JUCTLIest poBaHusA
010 1 5x8 1/8
1 1 5x11 1/11
1 * 2 5x8 1/16 OTtoOpakeHre ABYX CTPOK CUMBOJIOB 5x11 HEBO3MOKHO

* - He MMeEeT 3HAUYCHHMS.

P: Bri6op Texymeit crpannisl CGROM: P=0 — nepBas crpanuna, P=1 — Bropas ctpanuna. bur P nmo3sonser
TIOJTYYUTh IPOTPAaMMHOE YIpaBIICHHE IBYMS CTPaHHILIAMH 3HaKOT€HepaTopa, peali30BaHHbIMU B KprucTaiuie AN6870.

Hanuuwe nByX CTpaHMI[ 3HAKOTECHEpATOpa SIBISCTCS pAacUIMPeHHON QyHKIMe# kouTpoutepa ANG6870,
OTJIIMYAOIIEH €ro OT aHaJOTroB APYTHX Mpou3Boautereil. [103ToMy BO3MOXKHOCTH MPOTPAaMMHOTO BEIOOpa CTPAHHUIIBI
3HAKOTE€HEPATOPa 3aBUCUT OT 3aILMBKH KOHTpoJuiepa U cocTosgnus curnana XMODE.

BO3MOXXHBI ClleAylOIIMe OCHOBHBIE COCTOSHHS paspemieHus BBIOOpKH BTopoi crpanunsl CGROM,
OIIpeieIAeMbIC 3alINBKOM KOHTpOJLIEpa:

e Bropas crpanuna 3amnpemieHa, oOpamieHHE MPOM3BOANTCS K €AWHCTBEHHOW CTpaHHUIE IIPU JIIOOBIX
COCTOSIHUSIX YTIPABIIAIOIINX CUT'HAJIOB;

e Bpibop crpanumpsl ocymecTBisiercss Toiubko curHaioM XMODE, B cranmapTHOM pexume Hpu
XMODE=1 BbiOupaercs mepBasi cTpaHMIa, B pacmiupeHHoM pexkume npu XMODE=0 BreiOupaetcs
BTOpasi cTpaHuna. [IporpaMMHBIA BBIOOp CTpaHHWIBI 3alpenieH W cocTosiHne Outa P He mmeer
3HAYCHHUS;

e B craHmapTHOM WIM PaCIIMPEHHOM pEeXHME WIM B OOOMX PEXHMAax pPa3pelieHo IpOorpaMMHOe
ynpasnenue crpanuneii CGROM, mnoszBomsromiee pacminpuTh (yHKIHOHAIbHBIE BO3MOXKHOCTH
CHCTEMBI TIPH MOJ/ICPXKKE ATOH (PYHKIIMH CO CTOPOHBI ITporpaMMHOro odecneuenust MITY.

I: BriIOYeHHME peXHMMa HHBEpCHH W300pakeHMA Ha O3KpaHe, npu [=1 dYepHbIle NHKCETB Ha 3KpaHe
CTaHOBSTCA CBETJIBIMH (IIPO3pavyHBIMH) M HA000pOT. Pe)XkMM WHBEpCHH TPH HCIONB30BaHUM (OHOBOI IOICBETKH
9KpaHa TO3BOJIET MOJNyYUTh M300pakeHHe THma "WHPOpMannOHHOE Tabmo" ¢ APKO CBETAIMMUCS CHMBOJAMU Ha
TeMHOM (QoHe. [IporpamMmHOe ymnpaBiieHHE PEKHMMOM HHBEPCHH IIO3BOJISIET COYETaTh €0 C OOBIYHBIM PEXHMOM
OTOOpaXEHHS B OTHOM YCTpOICTBE.

WuBepcust nzobpaxkeHus sBIsieTcsl paciuupeHHol (yHkuuei koHTposiepa AN6870, mo3ToMy BO3MOXKHOCTB
MIPOTPAMMHOTO YIIPaBJICHUSI UHBEPCUEH 3aBUCUT OT 3alIMBKU KpUCTaIa U cocTosiHus curnaia XMODE.

OcCHOBHBIC BO3MOXHOCTH YIIPaBJICHUsI WHBEPCHEH M300pakeHMs aHAIOTHMYHBI (DYHKIUHM BBIOOpA CTPaHHIIBI:
BO3MOXHBI IIOJHBIM 3aIIPeT MHBEPCHU BO BCEX PEXHUMAaX, MNEPEKIIOYEHUE PEKMMa UHBEPCUM C IOMOILBIO CUTHAJIA
XMODE nnu pa3penieHne IporpaMMHOTO yIIPaBICHUS HHBEPCUEH B CTAHIAPTHOM HJIH PACIIMPEHHOM peXUMaXx.
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Yemanoska aopeca CGRAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
Lo [ o [ o | 1 |acs)acuyacs)]acpe)aciaci)
Cc3p M3P

Komanna ycranoBku aapeca CGRAM 3anuceiBaer 6-paspsaneiii anpec CGRAM B aapecHsiit cuetunk AC.
OnHOBpEMEHHO YycTaHaBiuBaeTcs mpu3Hak BeIOOpKH CGRAM Tak 4YTO MOCTECIYIONME KOMAHIbI YTCHUS/3aMUCH
JMaHHBIX OymyT HampaBnats nX B CGRAM.

Yemanoexa aopeca DDRAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
Lo | o | 1 |acie]acs)acr)acps) acpy acriacio)
C3p M3P

Komangna ycranoBku agpeca DDRAM 3anuceiBaer 7-paspagusiii anpec DDRAM B agpecHsiit cuetunk AC.
OnIHOBpPEMEHHO yCTaHaBIMBaeTCsl NMpu3Hak BbIOOpkm DDRAM Tak 4to mocriemyromye KOMaHIBI YTCHUS/3alNCH
JAHHBIX OymyT HampaBiaTs 1X B DDRAM.

B pexume oxnoctpounoro guctmiest (N=0) misa Beidopku DDRAM anpec AC[6..0] nomkeH ObITh B THama3oHe
00h-4Fh (0-79). B pexume aByxctpounoro auciies (N=1) nis Beibopku DDRAM anpec AC[6..0] momxeH ObITh B
muamazoHe 00h-27h (0-39) ans mepBoii ctpoku u B quamnazoHe 40h-67h (64-103) amst BTOpoit cTpoku.

Wnentudukarop Bepcur KOHTpoJUIEpa U pexnma paboThl HaxoauTes B auanazone aapecoB DDRAM 78h-7Fh
(120-127, cm. 1.3.4).

Ymenue @naza 3anamocmu u mexyuje2o aopeca

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| o | 1 | BF |acie]actsiacral ac) acz] acriacio)
C3P M3P

IIpouenypa urenus ®nara 3amsrocté BF u Ttexymero aapeca AC MO3BOJSET ONPEACTUTh COCTOSTHHE
3aHATOCTH KOHTpOJUIEpa BO BpeMs BBINOJMHEHHS TeKymed komaHnsl. Ecim BF=1, To koHTposuiep HaxoauTcs B
COCTOSIHUY BBITIOJTHEHUST KOMaHIbI, TIO3TOMY MOJJaHHAs B ’TOT MOMCHT HOBas KOMaH/a OyaeT npourHopupoBaHna. /s
KOPPEKTHOH nojaun ouepennoi komansl MITY nomkHo noxnatecs, korga BF nepelinet B coctosnue 0.

OpnnoBpemenHo ¢ urenueM BF wa DB7 MIIY nomydaer cocrosuue aapecHoro cuetdyuka AC na DB6-DBO.
dopwmar agpeca AC coBmamaet ¢ KoMaHaaMu ycTtanoBku aapeca DDRAM/CGRAM.

Crnemyer uMeTh BBHIY, 4TO 3HaucHHE aapeca AC MOKET MCHATHCS BO BpEMsI BBIITOJHCHUS HEKOTOPBIX KOMAaH/I
(r.e. mpu BF=1), compoBoxmarommuxcs W3MEHCHHEM anpeca (HampuMep KOMAaHIBI YTCHUS/3AINCH JaHHBIX,
IepeMeIeHust Kypcopa 1 ap.). MOMEHT CMeHBI afjpeca HeJb3s ONIPEIeINTh OTHOCUTEIIFHO MOMEHTA Hadyajga KOMaH/IbI
no 3agHemy ¢ponty E, omHako OH uMeeT (QUKCHPOBAaHHBIH BpPEMEHHOI HMHTEpBaJ 10 MOMEHTA OKOHYaHUS
BBIMOJIHEHUST KoMaHJbl (T.e. 10 mepexona BF B cocrosuue 0). 3T0 0OGCTOATENBCTBO MOXKHO HCIOJIB30BAThH JUIA
TOYHOTO OTpEAeNeHUs] TAKTOBOWH 4acTOThl TeHepatopa (cm. 1.8.4 "IIporpammHoe ompeneneHHe TaKTOBOW YacTOTHI
reHepartopa').

[ponenypa urenus dnara 3aHATOCTH CITY)KUT TOJBKO IJIS OTPEACICHUS TEKYIIETO COCTOSHHUS KOHTPOIUIepa ’
HE SBISIETCA KOMAaHJOW, IMOCKONBKY HE H3MEHSET COCTOSHHS KOHTpoJUlepa M He TpebyeT HCIONHEHHs (Bpems
ucrnoHeHus pasHo 0).
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3anuce oannvix 6 CGRAM unu DDRAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 1 | o |p7 b | oy | o | oy o) | oo | oo |
C3p M3P

Komanna 3anmceiBaer 8-paspsimabie nanasie B DDRAM min CGRAM mo tekymemy aapecy AC. Bwibop
HazHayeHUs AaHHbIX Uit 3anuc B DDRAM unu CGRAM npou3BoauTces npeaslayniell KoMaHa0i yCTaHOBKY aapeca
DDRAM wumu CGRAM. Ilocne 3amucu HAaHHBIX MPOUCXOJUT aBTOMATHYECKOE WHKPEMEHTHPOBAHUE WIH
nexkpeMeHTHpoBaHue aapeca AC B COOTBETCTBHH ¢ cocTossHHeM Owmta ID komanmsl "YcTaHOBKa peknMa BBOAA
JMaHHBIX". B COOTBETCTBUU C 3TUM NMPOUCXOAUT CIBHT Kypcopa Ha AWCIUIEE BIPABO MIIH BIIEBO. Takke OTHOBPEMEHHO
¢ 3amucbio naHHBIX B DDRAM (Ho He B CGRAM!) MOXeT MpOUCXOAWTH CABHUI AWCIUIES B MPOTHUBOIIOJIOXKHYIO
CTOPOHY, €CITH 3TO pa3pemeHo 6uToM S mpenpiaynieit komauas! 'Y cTaHOBKa peXuMa BBOJIA TaHHBIX .

Ymenue oannvix uzs CGRAM unu DDRAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| 1 | 1 [om o[ orst | o | pe | ol oo | oo |
C3P M3P

Komanna urenust 8-paspsnusix ganHbix 13 DDRAM mnn CGRAM no tekymemy aapecy AC Ha uHTepdeiic
DB. Bri6op mexay DDRAM n CGRAM npousBoauTcst mpeAnecTByIomeil KoMannoil ycranosku agpeca DDRAM
nm CGRAM.

[Mpouenypa uTeHnst TAHHBIX U3 MAMSTH MPOXOIMT B [Ba 3Tana. [lociie BeIMIOIHEHHS H000H KOMaHIbI JaHHbIE
n3 DDRAM/CGRAM unTaroTcst B BBIXOAHON PETUCTpP AAHHBIX. DTO TapaHTHPYET, YTO B BEIXOJHOM PETUCTPE JaHHBIX
Bcerna OyIayT comepkaTcsi NaHHBIE IO TEKYIIeMy ajJpecy, AaKE eCIM OH HM3MEHWJICS BO BPEMs BBINOJIHEHUS
mocieiHel KoManapl. Bo BpeMst BBHINIOIHEHMST KOMaH/bl YTEHUSI BO BPEMs BHICOKOTO YPOBHS curHaia E nannsie u3
BBIXOJHOTO perucTpa BeimaroTcss Ha mHTepdetic DB. 1 3arem mo 3amgnemy ¢ponty E mpomcxomur BblmoiHeHHE
WHKPEMEHTHPOBAHUS WM JAeKpeMeHTupoBaHHMA aapeca AC B COOTBETCTBHM C cocTosgHueM Ourta ID KomaHIBI
"YcTaHOBKa pexxMMa BBOJAA MAHHBIX', a TakXKe YTCHHE JAHHBIX MO HOBOMY anpecy AC M3 MaMATH B BBIXOJHOMN
PETUCTp TaHHBIX.

HpI/I YTCHHUU JAHHBIX CABUI' JUCIIIICA HC IPOUCXOAUT.

ABTOMaTHYECKOE€ MHKPEMEHTHUPOBAHNE WM JeKpeMeHTHpoBaHue aapeca AC MPUBOIUT, B YACTHOCTH, K TOMY,
YTO TOJIFKO YTO 3allMCAaHHBIE JaHHBIC HEJIb3sI Cpa3y MPOYNTATh, IIOCKOJIBKY YTCHHE MaMATH OyIeT MPOUCXOIUTH yKe
10 HOBOMY azpecy. [l Toro, 4roObl 3TO BCe-TAaKH CHAENaTh, HEOOXOAMMO TEpe] YTEHHEM MOAaTh KOMaHIy
YCTaHOBKH aJIpeca WM CIIBUra Kypcopa, 4ToObl BepHYTh npeapiayniee 3Hauenne AC.

26



Il
BHI'CTPEM 16COM / 80SEG maTpuunblii koutposiep KK  AN6870

3. BHyTpeHHsIs NaMATh KOHTPOJLJIepa

3.1. O3Y oroopaxkaembix fanHbix (DDRAM)

O3V orobpaxkaembix gaHHEIX (DDRAM) XpaHHT KOABI CHMBOJIOB, oToOpaxkaeMblx Ha 3kpaHe JKKU. Kox
CHUMBOJIa — 3TO 8-pa3psaHBI HOMEp CHMBOJIA B Ta0IHIIe KOJUPOBKH 3HaKoreHepaTopa (cm. [Ipunokenue 5).

B pexnme 3ammcu W yrteHuWs AaHHBIX oOpamenne kK DDRAM mpoumsBogurcss mo Tekymemy aapecy AC.
Anpecanua DDRAM 3aBuCHT OT 4iClia CUMBOJIBHBIX CTPOK Ha JUCILIEE:

® B OJHOCTPOYHOM PEKUME HCIIONB3YETCs eIUHBIN nuama3oH agpecos ot 0 1o 79,

® B JIBYXCTPOYHOM pPEXHME NHanazoH aJpecoB pa30UT Ha aBa moanuamnaszoHa (cMm. m.2.4 "Cueruuk
TeKyIiero aapeca"):

o 0-39 o nepBoii CTPOKH,
o 64-103 st BTOpOH CTPOKHU.

[Ipounranssiii 13 DDRAM kox cuMBosia BMecTe ¢ HOMepoM Tekymier tuauin COM U npu3HaKOM CTPaHHIIBI
CGROM wucnonp3yercs mpu pereHepanuu WHGopMaMu Ha dKpaHe s GOopMHpOBaHHUS aapeca 3HaAKOTeHepaTopa
(CGROM unmu CGRAM). Mudopmalms 0 KOAUPOBAHHKM CHMBOJIA, MPOYHTAHHAS U3 3HAKOTCHEPATOPa, BBHIBOIUTCS
HerocpencTBeHHO Ha kpaH JKKU.

3.2. II3Y 3nakoreneparopa (CGROM)

B II3VY 3nakorenepaTopa Ha 3aBOJIe-M3TOTOBHTENIE 3alIMBACTCS HAOOP CHMBOJIOB, BEIBOJUMBIX KOHTPOJUIEPOM
Ha 3KpaH quciuiest. Bo3moxxHsI 1Ba popmara cuMmBoiioB: 5x8 u 5x11.

8-pa3psAHBINA KOJI CHMBOJIA MTO3BOJISIET OJHOBPEMEHHO BBIBOAUTH Ha 3KpaH BCETo 70 256 CHMBOJIOB, KOTOPHIE
CBeJICHBI B TaOIHIBI KoxupoBkH (cM. [Ipuioxkenne 5). Kaxaplit ciMBOI TaOIHIBI KOAUPOBKH CTOUT HA NEPECEUCHUN
CTOJIOLIA ¥ CTPOKH, HOMEpa KOTOPHIX BMECTE COCTABIISIOT 8-pas3psiiHbIA Kol cuMBoJIa. M3 Beeit Tabmuusr mogq CGROM
MOXeT OBITh 0TBeAeHO0 240 minn 248 KOIOB CHMBOJIOB, COOTBETCTBEHHO ele 16 min 8 KOI0B CHMBOJIOB OTBOIUTCS
nog O3Y 3nakoreneparopa (CGRAM).

bnok CGROM coctout u3 248 sueex cuMBOJIOB (hopMaToM 5x16. B kaxayto siueiiky MOKeT ObITh 3aIUCcaHo
mbo nmBa cuMBona ¢opmara 5x8 mmbo omuH cumBon 5x11. HaGopel cumBONOB 5X8 00pa3yroT JBE CTpaHHIIBI
CGROM, K KOTOpPBIM MOXHO OOpamathcs ¢ momomsio 6ura "P" xomanasl "Function Set" u curmama XMODE (B
3aBUCHMOCTH OT 3aIIMBKH KOHTpoiuiepa). CumBoibl 5x11 He MOryT OBITH 3aKOJMPOBAHBI HA JIBYX CTpaHMIAX,
MI03TOMY MMEIOT TOJIFKO OJIMH HaOOp M 0TOOPaXaroTCs OJJMHAKOBO JUIsl 000X CTPaHHMII.

VIMeroTCst HEKOTOPBIE OTIHYHUS B coco0e POpMHUPOBaHUS aapeca Uist CAMBOJIOB 5X8 u S5x11 mpu BeIOOpKE
nx 3 CGROM (cm Tabmuusl 7 u 8). IloaTOMy KOHTpOIIEp COAEPXKUT CIEIMaIbHbIE CXEMBl — KOMIIapaTopsl 4-x
CTapIIUX pa3psioB alpeca, KOTOPHIC BBELICISIOT TUAa30H KOMOB JJIS JBYXCTPAHUYHOW KOIMPOBKH CHMBOIIOB 5X8:
Amin + Amax.

Buytpu auana3ona aapecoB (Amin+Amax) Ipou3BOAUTCS BEIOOpKa CUMBOJIOB (hopMmaTa 5x8 ¢ yderom Outa P
(momepa ctpanunsl) u curHana XMODE. Bre nuanazona anpecoB (Amin+Amax) Npon3BOAUTCS BEIOOpKA CHMBOJIOB
C OJTHOM CTPAHMUIIBI, YTO MO3BOJIAECT KOAUPOBATH KaKk CUMBOJIBI 5x11, Tak u 5x8.

[TockoabpKy KOMIAapHPYIOTCS TOJBKO 4 cTapimmux paspsia agpeca (WM KOAa CHMBOJA), TO ACICHHUE TaOIHIbI
KOJIMPOBKH Ha OJHOCTPAaHUYHYIO U JBYXCTPAaHHYHYIO YaCTH MOXKET MPOU3BOIUTHCS KPATHO 16, T.€. TOJNBKO LEIBIMH
cron6mamu Tabmauiel. Hanpumep, s koaupoBku "S00" Amin=lh u Amax=Dh, 4To mM0O3BOISIET 3aKOAUPOBATH IO
208 cuMBOJIOB 5X8 Ha Kaxoi u3 nByx ctpanull (koasl 10h-DFh), a taioke 32 cumBona 5x11 (koast EOh-FFh).

BosmoxxHocty 3ammBku cuMBoiI0B B CGROM wu ynpaBieHHsSs HOMEPOM CTpAaHHUIBI IpPU 3aKa3e HOBOM
KOJUPOBKH CM. B 11.3.5 "3amuBKa KOHTposiepa", onucaHue UMEIOIUXCs TOTOBBIX 3alIMBOK cM. B [IpunoxeHuu 5.

Criemyer OTMETHTH, 9YTO B OJHOCTPOYHOM pexkume ¢ paszBepTkoit 1/8 (N=0 u F=0), a Taxke B ABYXCTPOYHOM
pexuMe cuMBoITBI 5x11 oToOpaxkaroTes B ype3aHHOM Buje — Tosbko Bepxuue 8 muauit COM. C npyroii CTOpOHEI, B
pexxume pazseptku 1/11 (T.e. Ha 11 akTuBHBIX MHHKI COM) cumBonel Gopmara 5X8 ¢ IBYXCTpaHHUIHOW KOJUPOBKOMH
JononHsatoTes npodenamu B 9, 10 n 11 muamax COM, obecnieunBas KOPpPEeKTHOE 0TOOpakeHHE, HECMOTPSI Ha HAJINYHUE
CHMBOJIa Ha COCETHEH cTpaHuIe (cM. Tabmuiy 8).
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Kontpomtep AN6870 Taxke uMeeT BO3MOKHOCTE nepeaapecoBats it CGROM kozaer 08h-0Fh, cranmapTHO
ncnonb3yemsle A ayomuposanus koxos 00h-07h O3V 3makoreneparopa (CGRAM). CootBercTBylomas (GyHKIUS
BKITIOYAETCS Ha 3aBOJC-M3TOTOBUTENC 3alllMBKOW MAacké Mo TpeOoBaHWio 3akazumka (cM. 1m.3.5 "3ammBka
koHTpoutepa"). C y4eToM 3TOro, MakcMMallbHOe KonndeTBo cuMBOJOB B CGROM Moxer coctaBuTh 10 248 Ha
KaXJI0# cTpaHulle, Bcero 10 496 Ha ByX cTpaHMIaX B nuamna3one koaos 08h-FFh.

Tabmmma 7. Appecanuss CGROM u xomupoBKa CHMBOJIOB 5X8

Anpec CGROM
JlanHnbie
Koa cumBos1a P COM]1..8]

An A Ay Ay A7 As As Ay A A AL A Q4 Q3 Q QE Q
010 0 0 1 0 0 0 O
010 0 1 1 0 0 0 O
010 1 0 1 0 [ 1 O
010 1 1 11 0 0 [1 IepBas crpanuma
0|1 0 0 1 0 0 0 [
0 |1 0 1 1 0 0 0 [1
0|1 1 0 I 1 11 o

0 1 1 0 0 0 1 0 0 |1 1 1 0O 0 0 0 O «—Tlosunus kypcopa
L'lto o o [l o o o0 o
110 0 1 1 0 0 0 O
1 |0 1 0 1 1 1 1 0
110 1 1 10 0 0 [ Bropas crpanuna
1|1 0 0 1 0 0 0 [1
1 |1 0 1 1 0 0 0 [
1|1 1 0 1 1 1 1 0
1 1 1 1 0O 0 0 0 O «—TIlosumus kypcopa

ITpumedvanus: 1. Kox cumBoma, cOOTBETCTBYIONINH aapecaM A -A4, BeiOupaercs u3 DDRAM (D7-D0) B
COOTBETCTBHUHU C TOJIOKEHHEM CHUMBOJIA HA dKpaHe.

2. P (ampec A;) — HOMep cTpannisl CGROM.
3. Anpeca A,-Ay — HOMep cTpoku cumBosia COMJ1..8].

4. 3acBeTka MHKceNa HA dKpaHe coOTBETCTBYET cocTosiHUIO 1 B CGROM.
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i
Tabmmma 8. Anpecanus CGROM u xoaupoBka cuMBoJIoB 5x11
Aapec CGROM
Koa cumBoJsia COM]1..11] Hastmnte

An A Ay Ay A7 A As Al A3 A A Ay Q4 Q3 Q Q1 Q
0 0 0 0 1 0 0 0 O
0 0 0 1 1 0 0 0 O
0 0 1 0 1 0 1 I O
0 o0 1 1 11 0 0 [ IlepBas crpanuna
0 1 0 0 1 0 0 0 [1 WA
0 1 0 1 1 0 0 0 [ BTOpas CTPAHULA
0 1 1 0 1 {1 1 I O

0 1 1 0 0 0 1 0 0 1 1 1 0 0 0 0 O
1 0 0 0 |00 0 0 0 [] Denpwmpuerii
1 0 0 1 [0 0 0 0 0 Sy s 9, 10w 1
1 0 1 0 0O 0 0 0 O «—TIlosumus Kypcopa
0 0 0 0 0 0 0 0 O
0 0 0 1 0O 0 0 0 O
0 0 1 0 0O L [1 0 1
0 0 1 1 1 0 1 /1
0 1 0 0 1 0 0 0 f1
0 1 0 1 1 0 0 0 [1
0 1 1 0 0 L [1 1 [1

1 1 1 1 0 0 0 1 0 1 1 1 0 0 0 0 1
1 0 0 0 0 0 0 0 |1
1 0 0 1 0 0 0 0 1
1 0 1 0 0O 0 0 0 O <«—Ilo3umus Kypcopa

IIpumedvanus: 1. Kox cumBoma, cOOTBETCTBYIONINH aapecaM A -A4, BeiOupaercs u3 DDRAM (D7-D0) B
COOTBETCTBHUHU C TOJIOKECHHEM CHMBOJIA HA dKPaHE.

2. Anpeca Az-Ay— Homep cTpoku cumBosta COM[1..11].

3. CumBon 5x8 U3 IByXCTpaHUYHOM 061acTu (Amin+Amax) JOMOJTHIETCS CHU3Y HYJISIMHU B

ctpokax COMJ[9..11].

4. CUMBOITBI U3 OJTHOCTPAHUYHON OOJIACTH BHE Hamna30Ha aapecoB (Amin+Amax)
KoaupyroTcs B 11 CTpoKax MONHOCTHIO.
5. Jlannsie B ctpokax COM[12..16] He oToOpakaroTcst Ha SKpaHe U HEe IMEIOT 3HAUCHHSI.

6. 3acBeTKa MUKceNa Ha 9KpaHe cooTBeTCTBYeT cocTosiHuIo 1 B CGROM.
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3.3. O3Y 3nakoreneparopa (CGRAM)

B O3V 3nakorenepatopa (CGRAM) monp3oBaTenb MOKET IPOrpaMMHO 3aIHCaTh COOCTBEHHBIC CHMBOJIBL: §
cuMBoJIOB opmata 5x8 mim 4 cumBoina 5x11. CoorBerctBre anpecoB CGRAM 1 KOIMPOBKM CHMBOJIA TTOKa3aHO B
Tabnure 9 g cuMBOJIOB 5X8 U B Tabmune 10 mia cumBoios 5x11.

Suetixa CGRAM, coneprkamiast HHGOPMAIHIO 0 KOJUPOBKE OHOTO CHMBOJIA SXx8, 3aHuMaeT 8 6aiT. CHMBOJIBI
3aMUCHIBAIOTCS MMOCTPOYHO, KaXKIbId OaiiT comepxuT uH(pOpMAIMi0O 00 OJHOW CTPOYKE CHMBOJA, HPUYEM IS
0TOOpaKeHMsI UCTIONB3YIOTCS TOJbKO Miuaamue S5 6ut ganasix D4-D0. Ctapuue 3 paspsga D7-DS He otoOpakaroTcst
Ha SKpaHe U MOTYT HCIIOJIh30BATHCS IS XpaHCHHS JaHHBIX o0mero HazHaueHus 1. CGRAM umeer eMkocTh 64 Gaiita u
B HETO MOJKHO TIOJIPS[T 3aIMCaTh 8 CHMBOIJIOB (popmaTa 5x8.

[Tpu 3anucu cumBoiioB popmara 5x11 kaxkaplii CHMBOJ 3aHUMAET HENOJIHbIE /B¢ 8-OaiiTHbie stueiiku CGRAM.
Bo BTopoit sueiike komupyroTes 9, 10 u 11 crpouku cumBona, nHpopmanusa u3 cienyromux 5 6ait CGRAM nHe
oTtoOpakaeTcsl Ha IKpaHe, IIOATOMY MOXKET COAEP)KaTh MPOU3BOJIbHbIE JaHHBIE 00IIero Ha3HaueHus. Koasl cumMBOIIOB
CGRAM oopmara 5x11, 3anmceiBaemsle B DDRAM, OynyT nMeTs HyMmeparnmio yepe3 1 B auamnazone konos 00h-07h,
HarpuMep, epBblid cuMBoa 3anuchiBaercs ¢ 0 stueiiku CGRAM, 3anumast 0 n 1 sraeiiky, 11 oToOpaskeHus 4-X Taknux
CHMBOJIOB MOKHO KCII0JI630BaTh koAbl 00h, 02h, 04h u 06h.

3ameuanue: Tlpu padote B pexnme mpudTa Sx11 cumBoibl 5X8 HEOOXOIMMO MOITHOCTHIO KOAUPOBaTh B 11
CTpOUKax, JOMONHAA ux npobemamu B 9, 10, u 11 cTpoukax, MOCKOIBKY (YHKIHS aBTOMATHYECKOTO JOIOJIHEHUS
npoOenaMu, ucrtob3yemas B AByxctpanuanoi koaupoBke CGROM, ans CGRAM we paboTtaer.

Jns ctanmapTHOTO BapuaHTa 3amuBku kKoHTposuiepa mogx CGRAM otBoautcs 16 KOJOB, IPH 3TOM CHMBOJIBI
CGRAM mnosTopsirotres ABakiapl — a1 kogoB 00h-07h u 08h-0Ah. TTpu stom 3-ii paspsia koaa cumBosa (aapec A7) He
HCTONB3yeTcs, 00ecednBast TAKOE MOBTOPEHHE.

Bonee mponBuHYTHI BapHaHT MONyYaeTCs, €Cid 3-i pa3psan koma cuMBona (ampec A7, cM. Tabmumy 9)
ucnonp3oBath i pasgencHus aapecamn CGROM / CGRAM, ocrtasisis ansi CGRAM nmmanaszon xomoB 00h-07h.
CootserctBeHHO Mt CGROM monoiHHUTENBEHO BBIICISIOTCA eme 8 komoB cuMmBoiioB (08h-OFh), yBemmumBas mx
o0111ee KOJUIeCTBO 10 248.

B Tabmumax 9 u 10 mpuBomstcs momHbd ampec All-AQ, ucnoip3yeMblid IPU afpecaliii 3HaKOTeHepaTopa
(xaxk CGROM, T1ak 1 CGRAM), a Taxxe cooTBeTcTBYIOImME eMy anpec AC, MCHONB3YeMbIH AJSL JOCTyNa 4epes
uaTepdeiic MITY.

3.4. Unentuduxkarop Bepcuy KOHTPOJLIepa M Tekylero pexxuma (CMID)

Wnentndukarop Bepcun KOHTpoiulepa M Tekymero pexkuma padotsl (Chip and Mode IDentifier - CMID)
npenocraisier MITY uHpOpMamio 0 THIIE HCIOJIB3yeMOT0 KOHTPOJUIepa, ero (yHKIIMOHAIBHBIX BO3MOXKHOCTSIX,
3ammBke [I13Y 3HakorenepaTopa, TEKyIIeM COCTOSIHUM M pexuMe paboTel. MaeHTHukaTop 3aHUMAeT AWANA30H
anpecoB DDRAM ot 78h no 7Fh (120-127). nst urenus Bcero uaeHTH(GUKATOPA HEOOXOJMMO BHIITOJIHUTH YCTAHOBKY
anpeca DDRAM 78h B pexxuMe MHKpeMeHTHpoBaHMA win 7Fh B pexnMe neKpeMEHTHPOBAHUSA U MOCIIEAOBATECIBHO
npountaTh § Oaiit gaHHBIX. CTpyKTypa HAeHTH(UKATOpa NpHBeJcHa B Tabmune 11, BapuaHTBI €ro KOAMPOBKHU JUIS
3apEeTUCTPUPOBAHHBIX BEpCHI KOHTposuIepa AaHsl B [lpuioxenuu 6.

[o xapakTepy nHpOpMANKU HICHTH(HUKATOP IEIUTCS HA IBE YaCTH: IIOCTOSHHYIO U IIepeMeHHYI0. [[is 3amucu
MOCTOSIHHOM 4YacTW MHCIONB3YeTCs MAacO4YHOe MpOorpaMMHpOBaHHE Ha 3aBoje-u3rorosurene. OHa COIEPKUT
UAeHTHPUKATOp THMA KpucTamia, HoMmep 3ammBku [13Y 3HakoreHeparopa u Habop QuaroB, XapaKTepHU3YHOIINX
JIOCTYITHOCTh Pa3JIMYHBIX PACIIUPEHHBIX QYHKIIUN B CTAHIAPTHOM U PaCHIMPEHHOM peXuMax pabothl. [lepemeHHast
YacTh BBIBOJUT MHQPOPMAIUIO O TEKYIEM COCTOSHHM MPOTPaMMHO YIPAaBISEMBIX PEKUMOB pabOTHl KOHTpOJIIEpa,
yCcTaHaBlIMBaeMbIX kKoManaamu MITY.

Wndopmanns, npexocrasisieMas HICHTU(PHKATOPOM, MOXKET HCIIOJIB30BAThCS B MPOrpaMMe YIPaBIISIONIIETO
MITY nist OBBIICHKS €€ THOKOCTH M HaaeXKHOCTH. OCOOEHHO 3TO aKTyaJbHO B MACCOBOM IPOM3BOJICTBE yCTPOWCTB
pu ucnosp3oBanuu MIIY ¢ Maco4HbIM IPOrpaMMHUpPOBAHUEM. YUET BEPCUU KOHTPOJUIEpa MO3BOJIIET UCIOJIb30BaTh
OJHY IIpOrpaMMy, pa3MellleHHyl0 B MacogHoM II3Y mukpompouecopa, sl MOJY4EHHs YCTPOHCTB C pa3HbIM
(YHKIMOHAIBHBIM HATIOJIHEHUEM WIIK MPEIHa3HAUYSHHBIX JUISl pa3HbIX PhIHKOB.
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Tabmmma 9. Anppecamuss CGRAM niist cuMBoIoB 58

IIpu3nak BEIOOPKH
A CGRAM
CGRAM Apec Jdannbie
Koa cumBos1a COM]1..8]
AC5 AC4 AC3 AC2 AC] AC(] Cr. M.
A A Ae As A As As A | A Ay A Ay | U Qs Qs Qi Qs Q; Q1 Qo
* 0 0 0 *ox o« L L0
* 0 0 1 *ox x40 0 0 [
* 0 1 0 *ox x 70 0 0 0 [
* 0 1 1 *ox o ox Lo IepBsrii
0 0 0 0 * 0 0 0
* 1 0 0 *ox o 70 0@ 0 0 CHMBOJI
* 0 0 1 *ox x40 0 1O
* 1 0 0 *ox x40 0 0 0 [
* 1 0 1 * % % 0 0 0 0 0 <«—Tlo3unus
Kypcopa
* 0 0 0 * ox o ox 0 0 0 [
* 0 0 1 * ox x 0 [ 0 4] O
* 1 0 0 R (O S O |
* 1 0 1 ¥ ox o 0 O 0 0 Bropoii
0 0 0 0 * 0 0 1
* 0 0 0 R (O S B | CHUMBOJI
* 0 0 1 * o ox o 0 O 0 0
* 0 1 0 ¥ x o 0 0O 0 0
* 0 1 1 * * * O O 0 0 0 (—HOSI/ILII/IH
Kypcopa
[pumeuanus: 1. Koxg cumBona, cooTBeTCTBYROIIMI afapecam Aji-Ay, Beioupaercs w3 DDRAM (D7-D0) B

COOTBETCTBUHU C MOJIOKCHHUCM CHUMBOJIAa HA DKPaHEC.

2. Anpeca Aj -A; 3HaKOreHepaTopa ABIA0TCSA Ipu3HakoM Beioopkn CGRAM
(A11-A7=0000%*). CtanmapTHO agpec A; He UCTIONB3yeTcs, YTo o3Ha4aeT Bhioopky CGRAM
qutst kozoB 00h-OFh. OtHako oH MoJeT OBbITh JOOTpe/IesieH, npu 3ToM A,=0 OyneT o3Ha4aTh
BbI0OpKY CGRAM (8 xomoB 00h-07h), A;=1 — Be16opky CGROM (nomnonHuTEeNBHBIE 8
konoB 08h-OFh).

3. Anpeca Ag-A4 — ko cumBoiia CGRAM (3 aapeca, Bcero 8 CUMBOJIOB 5x8).

4. Anpec A; — Ipu 0TOOpaKEHUH CHMBOJIOB 5X8 HE HCITOIB3YETC.

5. Anpeca A,-Ay — HOMep cTpoku cumBosia COMJ1..8].

6. ACs-AC, — paspsnsl agpecHoro cuetunka AC IpH onepanusax 3aluch-4TeHUs JaHHbIX.
7. 3acBeTKa MUKCceNa Ha SKpaHe cooTBeTCTBYeT cocTosiHuIo 1 B CGRAM.

8. Pa3panst CGRAM Q7-Qs He oToOpaXkaroTcs Ha SKpaHe ¥ MOTYT OBITh HCIIOJIB30BAHBI IS
XpaHeHHs JaHHBIX 00LIET0 Ha3HAUYCHHUSI.
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Ta6muma 10. Anapecarmus CGRAM nyist cumBosioB 5x11

IIpu3snak BbIOOPKH
CGRAM Anpec CGRAM | P—
Koa cumBoJia COM]J1..11]
ACs AC, AC; AC, AC; ACy | Cr. M.

An A Ay Ay A7 As As Ad A A A Ay Q7 Qs Qs Qy Q3 Q; Q1 Qo
0 0 0 0 * x 0 0 0 0 O
0 0 0 1 ¥ ox % 0 0 0 0 O
0 0 1 0 *oox o 0 1 0
0 0 1 1 *oo* % I ] 0 0 1 |Ilepsbrii
0 1 0 0 *ox 0 0 0 0 |1 |cumBoa
0 0 0 1 *ox % 0 0 0 |1
0 1 0 0 *ox o 1 0
0 1 0 1 *oox 0 0 0 0

0 0 0 0 * 0 0o * 1 0 0 0 * % % 10 0 0 0 0
1 0 0 1 *oox 0 0 0 0
1 1 0 0 * * *0 0 0 0 0 |«Tlosumus

Kypcopa

1 1 O 1 k * * k k * k %
1 O O 0 k * * k k * k k
1 O O 1 k * * k k * k %
1 O 1 0 k * * k k * k %
1 O 1 1 * k * k * * % %
0 0 0 0 ¥ oox % 0 0 0 [ O
0 0 0 1 ¥ ox % 0 0 0 0 O
0 0 1 0 ¥ oox % 0 0 I O
0 0 1 1 * * % 0 0 0 [1 0 |Bropoit
0 1 0 0 ¥ ox % 0 0 0 [ 0 |cumBoa
0 0 0 1 ¥ ox % 0 0 0 [ O
0 1 0 0 ¥ ox % 0 0 0 [ O
0 1 0 1 ¥ ox % 0 0 0 [ O

0 0 0 0 * 0 1 * 1 0 0 0 « o+ =« [l o o A o
1 0 0 1 *oox % 0 L 0 O
1 1 0 0 * * *0 0 0 0 O <«—Ilo3unus

Kypcopa

1 1 O 1 k k * k k * % k
1 O O 0 k k * k k * k %
1 O O 1 k k * k k * k %
1 O 1 0 k k * k k * % k
1 O 1 1 k * * % % * * L

[pumeuanus: 1. Koxg cumBomna, cooTBeTCTBYOIIMI afapecam Aji-Ay, Beioupaercs u3 DDRAM (D7-D0) B

COOTBETCTBHH C ITOJIO)KEHHEM CHMBOJIA Ha KpaHe.

2. Anpeca A|;-A; 3HaKOTreHepaTopa ABIsIoTCs pru3HakoM BeIOOpkH CGRAM (A;-A;=0000%).
CrangapTHo azpec A; HE HCIONB3yeTcs, 4To o3HadaeT BhIOOpky CGRAM mist koo 00h-
O0Fh. Ognaxo oH MOXeT OBITh TOOTpeAescH, IpH 3ToM A;=0 OyneT o3HadaTh BEIOOPKY
CGRAM (4 kona B auanasone 00h-07h), A;=1 — Beibopxky CGROM (momnosiHUTEIbHBIC 8
kon0B 08h-OFh).

3. Anmpeca Ag¢-As — kox cumBoiaa CGRAM (2 anpeca, Beero 4 cumBona 5x11).

4. Anpec A, — ipu 0TOOpakeHUH CUMBOJIOB 5x 11 He MCTIONB3yeTCs.

5. Anpeca As-Aj — HoMep cTpoku cumBosa COM[1..11].
6. ACs-AC, — pa3psinbl anpecHoro cuetdnka AC npu onepanusx 3amiucu-4TeHHs TaHHBIX.
7. 3acBeTKa MHUKCeNa Ha 3KpaHe COOTBETCTBYeT cocTtosiHuio 1 B CGRAM.

8. Pa3panst CGRAM Q7-Qs u 6aiiTel 12-16 ka)10ro CUMBOJIAa HE 0TOOpakatoTCs HAa DKPaHE U
MOTyT OBITh UCIIOJIB30BAHBI JJIA XpaHCHUA JaHHBIX OGHIGFO Ha3HaA4YCHMU.
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Tabnuna 11. Ha3nayenue 6uT naeHTH(UKATOpA BEPCUU KOHTpoIepa U Tekyiero pexxuma (CMID)

Anpec Komuposka naentuduxaropa kpucrauia AN6870 Koaupyembriii
Dec. | Hex. | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO frapamerp
120 | 78h 0 1 0 0 0 0 0 1
121 79h 0 1 0 0 1 1 1 0 Wnentudukarop tuna
122 | 7Ah 0 1 0 0 0 1 0 0 | xouTposmiepa AN6870
123 | 7Bh 0 1 0 0 0 1 1 0
124 | 7Ch | PF \% \% A% \% \% A V || Ne ma6nona CGROM

125 [ 7Dh | NL | NF FS FF PN PX IN IX | Kondpurypauus

126 | 7Eh LF SZ | CBN | CBX | WFN | WFX || P I Kongur. / Cocrosiaue

127 7Fh X N F D C B 1D S Cocrostaue

ITocTostHHAS YacTh

v Bapmnanr 3ammsku CGROM
3ampet nporpammHoro yrnpasieHus crpanuiiaMa CGROM (BbIOOp cTpaHMIIBI TOIBKO CUTHAIOM
PF
XMODE)
NL HauanpHoe cocTostHMe OHTa YUCTIa CHMBOJIBHBIX CTPOK dKpaHa
NF 1 — ukcanus ynucia CTpok sKpaHa B cocTossHuu NL (T.e. mporpaMMHOe YIIpaBaCHHE 3aIpEIIeHO),
0 — nannmamu3anus coctosHus NL npu nogade nuTaHus (IporpaMMHOE YIIPaBJIEHHE Pa3peIIeHo)
FS Hauansnoe coctosiane 6ura pazmepa mpudra (5x8 mm 5x11)
FF 1 — ukcanus pazmepa mpudTa B coctosHuH FS (T.€. MporpaMMHOE yIpaBiieHHE 3alpenieHo),
0 — nanImanu3ams coctosiuus FS npu nmonaye nuranus (mporpaMMHOE yIIpaBiIeHHE pa3penieHo)
PN IIpu PF=1 — HoMep cTpaHUIIbl B CTAHIAPTHOM PEKUME,
ITpu PF=0 — pa3pemenune ynpasnenus ctpanuuamMu CGROM B cTaHgapTHOM pexxuMe
PX IIpu PF=1 — HoMep cTpaHULIbl B pAaCIIUPEHHOM PEXHUME,
ITpu PF=0 — pa3pemenne ynpasnaerus ctpanrnuamMa CGROM B pacHMpeHHOM peKUMe
IN Paspenrennie nHBepcun SKpaHa B CTaHAAPTHOM pexxume (1 — pa3perieHo)
IX Paspenrenne nHBepcHn SKpaHa B pacIImpeHHOM pexuMe (1 — paspernreHo)
LF Pexxum bonbmux cumBoiioB (1 - BapuanT koHTpoiepa AN6870A)
SZ VY nBoennsiit pazmep CGROM (amnst Oyaymero UCIionbp30BaHMs)
CBN | Pazpenienne Mepranus Kypcopa B CTAaHAAPTHOM pexxume (1 — paspereHo)
CBX | Pa3zpemenne MepIiianusi Kypcopa B paciiupeHHoM peskume (1 — pasperieHo)
WEFN | Pexxum pa3BepTku 3kpaHa B cTavgapTHOM pexnme (0 — A-tuma, 1 — B-tuma)
WFX | Pexxum pa3BepTku 3kpaHa B pacmmpeHHoM pexkume (0 — A-tuma, 1 — B-tuma)

Ilep CMCHHasl YacThb

P Tekymas crpaHuna D | Bxirouenue nucruiest

I Texymuii pe:xuM UHBEPCUU C | Bkmrouenue xypcopa

X Cocrossune XMODE B Bxrouenue Mepuanus

N | Yucno ctpok 3kpaHa ID | Unkp. unum gexp. agpeca MpH 3allUCcH / YTEHHH JaHHBIX
F | Pa3smep mpudra S | Pa3zpemenue capura gucnies npu 3anucu DDRAM
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BoOT HECKOJIBKO THIIOBBIX CIIOCOOOB MNPpUMCHCHUA I/IZ[GHTI/I(i)I/IKaTopaI

° HCIOJIB30BAHUC MOaHHBIX O THIE KOHTPOJUICpa JIsd HaCTpOf/'IKI/I ImporpaMMbl Ha 0COOEHHOCTH
KOHKPETHOIO THIIAa, a TakKXxe Mg TOro, YTOOBl OTIHYUTH KOHTPOJUICp OT aHaJOroB JApPYrux
HpOHBBOHHTeHeﬁ;

e ycnojp3oBaHKE NaHHBIX O 3amuBke 113V 3Hakoremeparopa (CGROM) nist pemreHus mpoOieMbl
BBIOOpA SI3BIKA TIPH JIOKATM3ALNH YCTPOWCTBA HA PAa3HBIX PHIHKAX;

L4 HCIIOJIb30BAHUC OAHHBIX O ¢)yHKHI/IOHaHBHBIX BO3MOXXHOCTAX KOHTpOJUICpa I IPaBUJIbHOTO HX
HCIIOJIb30BaHUA, BO3BMOXKHO, B KOM6I/IHaI_[I/II/I C ApyrumMmu (byHKL[I/IOHaJ'ILHLIMI/I HqacTaMHU YCTpoﬁCTBa;

L4 HCIOJIB30BAHUC JAHHBIX O TCKYIIEM YCTAHOBJICHHOM PCKHUME pa6OTI)I KOHTpOJJIEpa JJId MOBBIMICHUA
HaJCXKXHOCTHU pa6OTLI yc’I‘pOﬁCTBa B IICJIOM, a TaK¥KC C LCJIbIO TECCTUPOBAHUA U CAMOJAUArHOCTUKHU.

IIpeamnomaraeTcs, 9To crocod AocTyna u ¢popMaT JaHHBIX UACHTH(UKATOPA BEPCUU KOHTPOIUIEpa U TEKYIIETO
pexuMa paboThl COXPAHSITCS ISl BCEX KPUCTAIIOB, BXOSIINX B CEMEHCTBO TEKCTOBBIX MATPUYHBIX KOHTPOJIEPOB.

3.5. 3ammBKa KOHTpOJLJIepa

3ammMBKa KOHTPOJIEpa COCTOUT U3 JIBYX YacTeH:

e  (yHKIMOHAJbHAS 3alINBKa,
®  3aIIMBKAa 3HAKOI'E€HEPATOpa.
OyHKIIMOHAIbHAS 3alIMBKa MTO3BOJISET pa3pemaTh WK 3alpenaTh UCI0JIb30BaHIE PACIIUPEHHBIX (QYHKINUN B

cragnaptHoM (XMODE=1) u pacmmpenaom (XMODE=0) pexxumax. IlonHblil mepedyeHb 3alIMBOK pacUIMPEHHBIX
¢byHKIHN 1 HEOOXOAUMBIE TIOSICHCHHMS 110 3allinBKe MpuBeacHE B Kapte 3akasa (cm. [Ipmnoxkenus 1 u 2).

K 3ammBke 3HaKOr€HEpaTopa OTHOCHUTCS:

e  cobcrBenHo koaupoBka 1 u 2 crpanuy CGROM,

e  Mama30H aapecoB Ul BTOPOH cTpaHHUIB! (Amin-Amax),

e paspemenue obpamniennss Kk CGROM mns xomoB 08h-OFh, mo3Bossiiolee yBEIUYUTh YHCIO KOIOB
CGROM no 248.

Bce 3ammBKM MPOM3BOIATCS MAacKod MeTalja Ha 3aBOJIC-M3TOTOBHTENE. 3aKa3zuuK creluuIupyer Bce
Maco4HO mporpammupyemble QyHkuuu B Kapre 3akaza (cMm. [Ipunoxkenus 1 u 2), a Takke nNpu HEOOXOAUMOCTH -
TaOJIUIBI COOCTBEHHON KOJUPOBKH 3HaKOTeHepaTopa (cM. [Ipunoxenus 3 u 4).

Kaxxmoil 3amuBKe mprcBanBaeTCsd YHUKAIBHBIN 4-X pa3psIHBI HOMEp, UCHOIb3yeMbIH B 0003HAUEHNH KOH-
Tposiepa — An6870-xxyy. B HeM mepBbie B¢ UPPHI — HOMEP (PYHKIIHOHAILHOW 3alTHBKH, MIOCICAHNE ABE UPPHI —
HOMep 3alIMBKH 3HaKoreHeparopa. Homep 3amuBku npucsansaercss AHITCTPEMOM mnpu ucriosiHeHHH 3aKa3a.

3.6. 3aka3 3alIUBKH KOHTPOJLJIEPa Ha 3aBOJle-U3roTOBHUTEJIe

3aka3 HOBOM 3aIlIMBKM KOHTPOJUIEPA IPOU3BOJUTCA B CIEAYIOIIEN MOCIEA0BATENbHOCTH:

1. 3AKA3UYUK pa3pabatsiBacT crenuUKaIHIO 3alIUBKH ¥ KOJUPOBKY 3HAKOTCHEPATOpPa C MOMOIIBIO
CIeIMAIbHON IIporpamMMBl, 3armoiHseT Kaprty 3akaza n TaGnuIpl KOXUPOBOK CHMBOJIOB M IEPECHUIACT
nx Ha AHI'CTPEM.

2. AHT'CTPEM mnpoBepsieT KOPPEKTHOCTh MOJTYYEHHOH CIIeIU(HKAINN, IPUCBAaUBAacT HOBOM 3aIlIMBKE
4-3HauHBIil HOMEp, pa3padaThIBaeT COOTBETCTBYIONIYIO KOIUPOBKY HASHTHU(HKATOpPA KOHTPOJLIEpa
(CMID), BBOAMT HOBYIO KOIMPOBKY B 0a3y JaHHBIX CHCTEMBl aBTOMAaTH3MPOBAaHHOTO
MIPOEKTUPOBAHUS.

3. AHT'CTPEM nmepecsutaer 3AKA3UUMKY crnemuduxanuio 3amuBKA M TaOMUIy KOAWPOBKU
3HAKOT€HEePaTopa, MOJTYIECHHBIE C TIOMOIIBIO CUCTEMBI aBTOMaTH3HPOBAHHOT'O IPOCKTUPOBAHUSL.

4. 3AKA3YUK npoBepseT COOTBETCTBHE NapaMeTPOB 3aIIMBKH CBOMM TPeOOBAHHSAM U MOATBEPIKIACT
HX KOPPEKTHOCTb.

5. AHT'CTPEM npoun3BoauT ONBITHYIO MapTHIO KpUCTALIOB (TutacTH) U nepenaer 3AKA3ZUUKY mns
TECTUPOBAHH B COCTaBE YCTPOMUCTBRA.

6. Ilocne momydyenus nonoxwurensHoro 3sakmoueHus oT 3AKA3UMKA AHI'CTPEM mnpucrymaer x
CEpUIHOMY NMPOU3BOJICTBY KpPHUCTAJIJIa C HOBOU 3aIIMBKOM.
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4. lloacucrema apaiiBepos ynpasieHnus 3xkpanom KKH

4.1. Uurepdeiic nanenu KKHN

Okpan marpuunoro KKU npeacraBnseT coboit MaTpuIly, COCTOSIIYIO U3 CTPOK M CTOJOIOB, HAa TIEpeCeUCHUN
KOTOPBIX HAaXOJATCSl aKTUBHBIE dJIeMeHThI. CTPOKM MaTpHIIBI TTOJIKItoUatoTcesl K BeiBogam COM|[1:16] xonTposiepa, a
cTonO1bl — K BeiBogaM SEG KoHTpoIiepa U ApailBEpOB pacIIupeHUs.

Hdis  oToOpakeHWs WH(POPMALUU HUCIONB3YETCS MPUHIMIT MYJIbTHIUICKCUPOBAHHA, T.€ JHHAMHUYECKOTO
paszieneHusi BBIBOJMMOW Ha HKpaH HMH(QOpPMAlMKM BO BpEeMEHH. B KaxIblii MOMEHT BpeMEeHH HWH(OpMalus,
ycTaHoBJeHHas Ha Bbixoaax SEG KoHTposuiepa, moJCBeYnBaeTCs TONbKO st oaHoH auanu COM, KoTopas sSBIsSETCS
akTUBHOH. Uepe3 BpeMs, paBHOE MEPHOAY pereHepaliy CTPOKH, akTUBU3upyercs ciueayiomuit COM, mms KoToporo
Ha BeIBojIax SEG ycTaHaBnIMBaeTcs COOTBETCTBYIOUIAsl eMy MH(popMarms. 3a BpeMs, PaBHOE MEPUOy pereHepariu
9KpaHa, MPOMCXOAUT akTuBM3alus Beex nuHuit COM, ydacTByromux B (pOpMUPOBaHUM CUMBOJIOB. [Ipenmnonaraercs,
YTO COCTOSHHE 3JICMEHTa JKpaHa, YCTAaHOBJICHHOEC BO BPEMs €r0 aKTHBHU3AIMH, COXPAaHACTCS IO KpaifHeH Mepe Ha
BpeMsI IIEPHOJIa pEreHePaIlii BCEro dKpaHa.

B 3aBHCHMOCTH OT CTENEHH MYJIbTHILICKCHPOBAHUS KOHTPOJLIEP MOXET (POPMHPOBAThH TPH BapHaHTa
BpeMeHHoOW nuarpammsr: 1/8, 1/11, 1/16 (cm. Tabmuny 12). Uucno B 3HaMeHaTelNie TTOKa3bIBAET, KAKOE KOJIUYECTBO
muauit COM MOXeT MoJydaTh aKTHBHOCTB, ocTaibHble TUHUU COM Bcerga OCTarOTCSl MACCHBHBIMH, a DJIEMEHTHI
9KpaHa, MOAKIIOUYECHHbIE K HIM, — HETIOJCBEUCHHBIMH.

AxrtuBHOCTh JInHUE COM omnpenensercs: CUeTUNKOM-ICIU(PPATOPOM, KOTOPBIH MMOCICI0BATEILHO MepeOupacT
Bce mmann COM J10 MAKCUMAJIBHOI'O 3HAYCHU A, OITPEACTIACMOTO COOTBETCTBYIOIIUM PEXUMOM Pa3sBEPTKHU AUCIIIICA.

Ha BeBogsr SEG KoHTpoiulepa W ApaiiBEpOB pacUIMPEHUs] BBIBOAUTCS HHGOpPMAIUs 00 OTOOpa)kaeMbIX
CHUMBOJIaX, MOJyuYE€HHass M3 3HAKOreHepaTtopa KoHTposiepa. B kxontposuiepe AN6870 mpuHATa NOJOKUTENbHAS
JIOTHKa OTOOpakeHHs, KOT/a JIOTH4ecKkast 1 COOTBETCBYET IMOJCBEYEHHOMY 3JIEMEHTY 3KpaHa, PacIOJIOKEHHOMY Ha
Tekyuei aktuBHou A COM.

[Ipumeps! pa3nuuHbix BapuaHToB noaxmouenus navenu XKKUW npusenenst va puc. 10-14.

Tabmuma 12 dopMatsl pa3BepTOK dKpaHa

Yucao Pasmep Yucno aKTUBHBIX JTHHUH Cremnensn

CTPOK CHMBOJIOB COM MYJIbTHILIICKCHPOBAHUS
1 5x8 8 1/8
1 5x11 11 1/11
2 5x8 16 1/16

4.2. 3anuchb BBIXOAHBIX JAHHBIX 3HAKOT€HEPATOPa B CABUIOBBI peructp apaiisepos SEG

BeIXoaHbIe aHHBIE 3HAKOTEHEPATOpPa, NpeJHAa3HAuYCHHBIC U OTOOpaXXEHHUsl Ha JKpaHe, MpeoOpasyroTcs u3
TapauIeIbHON (OPMBI IPENICTABICHHS B TIOCIIEIOBATEIbHYIO U 3alIMCHIBAIOTCS B CABUTOBBIN perucTp ApaiBepos SEG
C 4acTOTOM TakToBOro reHepatopa CLK2.

HNudopmanus 006 oTOpakaeMbIX CHMBOJIaX IMOCTYIIAE€T B CABUTOBBIA PETUCTP B OOPATHOM MOPSAKE, T.C. JJIS
kaxoi muauM COM cHavana BBIBOAATCS JaHHBIC JUIS TOCIEIHEr0 CHUMBOJIA CTPOKH, 3aTEM aJpec YMEHbIIASTCS U
BBEIBOJUTCA WHGOpMAIHS ISl MPEABIAYIIEr0 CHMBOJA H.T.A. (I mpUMepa cM. puc. 3 U 4 I OJHOCTPOYHOTO
pexuMa W puc. 5 w 6 ANA ABYXCTPOYHOrO pekuma). Homep mocnemHero cuMBONia CTPOKH, KOTOPBHIA ITEPBBIM
3arpy’KaeTcs B COBHUTOBBIA PETHCTp, 3aJaeTCS CUCTIMKOM HAYAIBHOTO aapeca percHepanuu (cM. m. 2.5. "Cuerdmk
HAYaJbHOTO ajpeca pereHepamuu U caBur awcivies") [lepBeie 16 CHMBOJNOB CTPOKH Bcerja OTOOpaXKaroTcs C
moMotbko apaiiBepoB SEG korTpoimiepa (Bcero 80 BeiBogoB SEG), mns HUX JaHHBIC MMOCTYMAIOT B CAaMOM KOHIIE
nukna pereiepanuu crpoku COM.

[Tocne 3amoyiHeHUsT CABUTOBOTO PETUCTpa JaHHBIMU 1Sl ouepenHor ctpoku COM nopaetcst ummnynse CLKI,
1o 3a7HeMy ()POHTY KOTOPOTO JaHHBIC W3 CIBUTOBOTO PETHCTpa MEPETHCHIBAIOTCS B BhIXOAHBIC 3amenku SEG u
MOSIBIIIIOTCSL Ha DKpaHE OJHOBPEMEHHO C HepekmroueHueM Ha HOBbIE COM, a cOBUTOBBIA PETUCTP HAuYMHAET
3aIOJHATHCS TaHHBIMU Ui cinexytomeit crpoku COM. Takum obpasom, mmimyiasc CLK1 urpaer poss cTpodHOTO
CHHXPOCHTHAJIa PAa3BEPTKH JHUCILIES.
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ANG6870
COM1 (444 |
; 3 '
COMS sddds
SEG1

SEG80
Hanpsoxenne cmenienus - 1/4,
CTETICHb MYJIbTHUILICKCUPOBAHUS - 1/8

Puc. 10. ITpumep noaximodenus JKKHU-nanean Ha 16 cumBoJioB 5x8 B 0HOI1 cTpoke.

ANG6870
CoMI 1444 H
! [ 3
' %9
COM11 900668
SEG1
SEG80
Hanpspxenne cmenienus - 1/4,
CTEeTIeHb MYJIbTHILICKCHPOBaHuA - 1/11

Puc. 11. Hpumep noakaroyenusi ZKKU-naneaun Ha 16 cumposios 5x11 B ogHol cTpoke.
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ANG6870

COM1

¢

FYYYYY NI
[
PYY Y

COMS
COM9

900
i
@
COM16 43444

SEG1

SEG80

Hanpsoxenue cmemenus - 1/5,
CTETICHb MYJIbTUILUICKCUPOBaHUA - 1/16

Puc. 12. IIpumep noaximovenus ’KKU-nanean Ha 1Be cTpoku no 16 cumBoJ10B 5x8
(Bcero 32 cumBoJIa).

AN6870
CoM1 1444 1 1
‘ i S
| Pl 7
COMS8
SEG1 s
| e
| .
| é
! Py
! L
SEG80 .
COM9
COM16
Hampsokenue cmerienus - 1/5,
CTETeHb MYJIbTHIUIEKCUpOBaHus - 1/16

Puc. 13. pumep noakiarodenus JKKU-nanean pis orodopaxenus 16 cumpoJioB 5x8 B 0gHOI cTpoKe.
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4.3. TloakJ/I04eHNe BHELIHUX ApaiiBepoB paclinpeHust

KonTtpomiep AN6870 mMoxker oToOpakaTh J0 16 CHMBOJOB B OJHOW CTPOKE C TOMOINBIO COOCTBEHHBIX
npaiteepoB SEG. [l yBenu4yeHHUs KOTHYECTBA OTOOpakaeMBIX CHMBOJIOB CIIyXKaT BHEIIHHUE JpaifBephbl pacHINpPeHUS
tunia AN6865 (40 SEG) umu AN6863 (80 SEG). lpaiiBepsl pacUIMpeHHUs] COAEpKAT COOCTBEHHBIE CIIBUTOBBIE
peructpel SEG, KOoTOpBIe KackaaHO INOAKIIOYAIOTCA K BBIXOAY CIOBHUTOBOIO PETHCTpa KOHTpoyuiepa (BeIBoA D),
YBEJIMYHBAs €ro pa3psagHocTh (cM. m.8.1).

MakcumanbHasi pa3psiiHOCTh PErucTpa M COOTBETCTBYIOIIEE YHCIO CHUMBOJIOB, OTOOpa)XKaeMbIX B OJHOM
CTpOKe, OrpaHHuYMBacTCcs (opMaToM pa3BepTku aucivies U cocraBimsier 400 mis omHOCTpouHOTO pexknuma (80
CHUMBOJIOB B cTpoke) u 200 miist ABYXCTPOUHOTO pekuma (40 CHMBOJIOB B CTPOKE).

JpaiiBepbl pacuIMpeHUs MOAKIIOYAIOTCS K KOHTpOJUIepy HO 4-X MPOBOAHOMY HMHTEpdelcCy, comepxameMy

BBIBOJI JAaHHBIX CABUIOBOTO peructpa D, crpod casura nanasix CLK2, cTpo0 3anmcy 1aHHBIX B BBIXOIHBIC 3aIIEIKH
CLK1, curaan M nepuoaudeckoi CMEHBI MOJIPHOCTH HaNpspKeHUs Ha skpaHe JKKU.

AN6870
SEGI
SEG40
COM1 o 496
| L 6@
| Py [
s
A ’ 3
COMB | 1 |
| |11
Q“‘ p *l
RIS g
SEG41
SEG80
Hanpsoxenune cMmernenus - 1/4,
CTETeHb MYJIbTHIIEKCUPOBaHUs - 1/8

Puc. 14. IIpumep HecTanaapTHoro noaxadenus ’KKM-nanean Ha aBe cTpoku no 8 cumMBoJIoB 5x8
(Bcero 16 cumMB0J10B).
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4.4. llenu nutanus apaiisepos JKKU

Hpaiisepst COM un SEG, BeiBogsmune uHpOpMaIuio HerpepeacTBeHHo Ha dkpaH JKKU, popMupyroT cioxuyio
MHOTOYPOBHEBYIO BpEMEHHYIO AHarpammy (cM. puc. 16-18).

MaxkcumanbHOe HallpshKeHHe, KOTOpoe MOKET MpukiaabBarbes K naneau JKKH, paBHO pa3sHOCTH HaNpsDKEHHH
HUCTOYHUKOB NUTaHus Vpp U V5. Beck nuana3on HanpspkeHUR Vicp=Vpp-V5 ¢ NOMONIBIO PE3UCTUBHOTO JETUTENS
paszbuBaetcst 100 Ha 5 ypoBHEH co cMereHneM 1/4 nuanazoHa MeXIy COCEIHUMH YPOBHSIMH, 100 Ha 6 ypoBHEH cO
cMmemieHneM 1/5 nmamasoHa MEXIY COCeOHMMH YpoBHAMH (cM. puc. 12). IlomydeHHBIE YpOBHHM HaIpsDKEHHH
MO/IAI0TCS Ha BBIBOJBI V1-V5 KoHTpoepa.

paiiBep kKoMMyTHpyeT ypoBHHM Hampspkenuid VDD, V1-V5 Ttakum o6pa3oMm, 4TO Ha HE3aCBEYCHHBIX
3JIEMEHTAaX JSKpaHa HANpsIKEHUE OKAa3blBACTCI MUHUMAIbHBIM, a 3AaCBEUCHHBIE 3JIEMEHTHI IOJIY4arOT IOJIHbIN
Jyana3oH HanpspkeHus Vicp. BBUAY HEIMHEHHOCTH M MHEPLMOHHOCTH ONTHYECKUX Xapakrepuctuk nanenu KKU
Jla)ke KpaTKOBPEMEHHOT'O BO3JEHCTBUSL BBICOKOI'O HANpPSKEHUS Vicp HAa aKTUBHBIE JIEMEHThl SKpaHa OKa3bIBAETCS
JOCTaTOYHBIM, YTOOBI IIOJTyYUTh BHICOKYIO KOHTPACTHOCTH N300pakeHHUS.

Tabmuna 13 Hanpspokenus cmerienus i nutanus JKKH-nanenu

CreneHp MyJIbTHIIEKCHPOBAHUS 1/8, 1/11 1/16
HanpsoxeHns cMenieHus 1/4 1/5
BriBoa nutanus Hanpsxenue
Vi VDD'1/4 VLCD VDD-I/S VLCD
V2 Vop-1/2 Viep Von-2/5 Vicp
V3 VDD'I/Z VLCD VDD'3/5 VLCD
V4 Vop-3/4 Vicp Von-4/5 Vicp
VS Vop-Vicp Vop-Vicp
AN6870 VDD (+5V) AN6870 VDD (+5V)
VDD i VDD 1
R R
Vi 4% Vi 45
R
R
V2| Viep V2 45 Vieo
K- ®
V3] R v 45
vil—@ R
R V4—@
R
V5 ¢ v \
X Vs ¢
VR bl
VR
T
VEE (-5V) T
VEE (-5V)

Hanpsbkenune cmemenus - 1/4,

Hanpsoxenne cmerenus - 1/5,
CTENeHb MyJIbTHUILUIEKCHpOBaHus - 1/8, 1/11

CTETeHb MYJIbTHIUIEKCUpOBaHus - 1/16

Puc. 15. ®opmupoBaHue HANPsKeHU cMeLeHust A apaiisepos JKKHU
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4.5. ®opMupoBaHue BPeMeHHOI JUarpaMMbl pa3BepPTKH KpaHa

KOHTpaCTHOCTL 1/1306pa)1<eH1/1$1 3aBUCUT OT HapaMETPOB Pa3BEPTKU - YEM MCHBIIEC CTCICHb MYJBTUILIICKCU-
PpOBaHUsA, TEM BBIIIIE KOHTPACTHOCTD. CreneHn MYJIBTUINICKCUPOBAHUA ONIPEACTIACTCA KOJTIMYECTBOM aKTUBHBIX JIMHUAMN
COM: 1yt OTHOCTPOYHOTO peKUMa OHa cocTasisier 1/8 winu 1/11, s nByctpoutnoro — 1/16.

KoHTpacTHOCTB TakXke 3aBUCUT OT HANPSDKEHUS Vicp U CTENEHU CMEIICHMs AETUTENs HampspkeHuil V1-V5.
Hcnonp30BaHUE PE3UCTHBHOTO ACTHTENS CO CMEHICHHEM 1/5 MO3BOJSIET MOMYYHTh JNYYITYF KOHTPACTHOCTH, YeM
JIEJIATEIIb CO cMelleHneM 1/4.

Hnst yBenmdenust cpoka cimyxObl JKKM-manenm npaiiBepsl MOIDKHBI NEPUOANYECKH MEHATH IOJSIPHOCTH
HanpsDKeHNH, MPUKIAbIBAEMBIX K dKpaHy. s sToro KoHTpoiwiep GopmupyeT curHaia M, KOTOPBIA NEepHOIUYECKH
MEHSIET CBOE COCTOSIHUE. [Ipy 5TOM BO3MOXKHBI /IBA BAPHAHTA!

e CMEHa NOJSIPHOCTH HampsDKeHHHl Vicp B KaxaoM Iukie pereHeparmu crpoku COM. Cwmena
cocrossHUST M mpoucxomut nBaxapl 3a mnepuog COM, yactota M paBHa CTpOYHOM YacTOTE
pereHeparyy 3kpana. JTOT crtoco0 pereHepaly 3KpaHa IoJTydri Ha3BaHue "Tum A".

e CMEHa TMOJSIPHOCTH HAaNpsDKEHHH Vicp B IMKIE pereHeparuu »KkpaHa. CMeHa cocTosHHS M
MIPOUCXOIUT TOCJE PEreHepalny BCEro 3KpaHa, dyacToTa M paBHa IOJIOBHHE KaJpOBOI YacTOTHI
pereHepanum dkpaHa. ITOT CrIocod pereHepalyu dKpaHa Ha3piBaercs ""turm B".
KonTtpomrep MoxeT peann3oBaTh 00a crocoda pereHepariy, MpudeM BBIOOp THIA OMpPEeIIAeTCs 3aIllUBKOM
kpuctamna (cm. m.3.5 u Ilpunoxenns 1 u 2). Crnoco® pereHepanuy BBHIOMPAETCS OTIACIBHO JUIS CTaHJAPTHOTO U
PaCIIUPEHHOTO PeKUMOB, BO3MOJKHBI JIFOOBIE X KOMOMHALINH.

1) A-Tun pa3BepTKHU IKpaHa
Tlepuon aktuBaocTH 1 mann COM
Do s [ ]s] a5 ]| ]s] 1]
VDD
\'2!
com1 b tteretr 1ttt ottt
V4
V5
2) B-Tun pa3BepTKH 3KpaHa
VDD
\'2!
COM1
V4
V5
1 KAJIP 1 KAJIP
Tlepuon aktuBHOCTH 1 uaK COM = 400 TakTOB
Ilepuon kaapa = (400x8) x 3.7mkc = 3200 x 3.7mMxc = 11.9 Mmc (1 TakT = 3.7™Mkc, Fosc=270 xI'1y)
Kanposast yacrora pereneparuu sxpana = 1/11.9mc = 84.3 I'g

Puc. 16. BpemenHasi AmarpaMMa CHTHAJIOB Pa3BEPTKH IKPaHA JJIl CTeNeHH MYJIbTHILIEKcHpoBaHus 1/8
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1) A-Tun pa3BepTKHU IKpaHa
Tlepuon aktuBaocTH 1 mann COM
1 2|3 4| .,.|10|11|1|2|3|,.,|,.,|10|11|1|
VDD
\'2!
comi | UL 1L L L e
V4
V5
2) B-Tun pa3BepTKH 3KpaHa
VDD
\'2!
COM1
V4
V5
1 KAIP 1 KAIP
TIepuon aktuBaocTH 1 uanu COM = 400 TakTOB
Ilepuon kampa = (400x11) x 3.7mkc = 4400 x 3.7mMkc = 16.3 mc (1 takt = 3.7mkc, Fosc=270 kI'1r)
Kazposas yacrora perenepanuu skpada = 1/16.3mc = 61.4 '

Puc. 17. BpemenHasi AmarpaMMa CUrHAJIOB Pa3BePTKH KPaHa JJis cTeleHU MyJabTHILIeKcupoBanus 1/11

1) A-Tun pa3BepTKHU IKpaHa
Tlepuon aktuBaocTH 1 mann COM
1 2|3 4| .,.|15|16|1|2|3|,.,|,.,|15|16|1|
VDD
\"2!
comt L bttt btet 1ttt 1 tirt e
V4
V5
2) B-Tun pa3BepTKHu 3KpaHa
VDD
\"2!
COM1
V4
V5
1 KAIIP 1 KAIIP
l¢ 3¢ I
< <€ d
Tlepuon aktuBHOCTH 1 uan COM = 200 TakTOB
TIepuon kampa = (200x16) x 3.7mkc = 3200 x 3.7mMkc = 11.9 mc (1 takr = 3.7M™kc, Fosc=270 xI'1r)
Kanposas yacrora perenepanuu sxpana = 1/11.9mc = 84.3 I'y

Puc. 18. BpemenHasi AmarpaMMa CUrHaJIOB Pa3BePTKH IKPaHa JJIs cTeleHU MYJIbTUILIeKcMpoBaHus 1/16
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5. IlporpaMmMupoBaHue KOHTPOJLJIEpa

5.1. HpOFpaMMHaﬂ HHULIHAJIU3ALUS KOHTPOoJLIepa

Ipoepammnasn unuyuanuzayus 6 pexcume 8-paspsaonozo unmepghetica

Bxmouenne nuranus VDD Yacrora rereparopa Fosc=270k[ 't
Oxwunanue 6ornee 12 mMc nocie Oxunanue 6oree 20 Mc mocie
yctanoBneHust VDD=4.5B ycranosnenus VDD=2.7B
Yemanoeska ¢hynkyuonanonozo cocmosnus (8-paspadunozo unmepdpetica) ®rar 3aHIATOCTH HE JOJDKCH
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DB0 HPOBCPATHCA MOCTIC MOAAYH
0 0 0 0 1 1 * % ¥ * 3TOI KOMAaH/IbI

| Osxumanue 6onee 31.5 MKc |

v

Yemanoexa gpynkyuonanvrnoeo cocmosnus (8-pazpsiono2o unmepghetica) ®riar 3aHATOCTH HE JIOJDKEH
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0O TPOBEPATECA TIOCTIE TIOAATH
0 0 0 0 1 1 * * * * 9TOHU KOMaH/IbI

| Oxumanue 6onee 31.5 Mkc |

v

Yemanoeska ¢hynkyuonansnozo cocmosanusa (8-paspaounozo unmepgpetica) ®nar 3aHATOCTH HE IOJDKEH
RS [ RW [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO HPOBEPATHCS MOCIIE OAAYH
0 0 0 0 1 1 * * * * 9TOi KOMaH/IBI

| Osxumanue 6onee 31.5 MKC |

djiar 3aHATOCTH MOXKET
MIPOBEPSTHCS MOCIE MOAaYN
CIIEAYIOINX KOMaH/

RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO y o
CTaHOBKA (QYHKIIMOHATHHOTO COCTOSHHS
0 0 0 0 1 1 N F * * (aucna CTpOKYI;KE)laHa 1 pa3mepa mpudra)
0 0 0 0 0 0 1 0 0 0 BBIKIIOUEHHE JUCTUIes
0 0 0 0 0 0 0 0 0 1 OuucTKa qucTes
0 0 0 0 0 0 0 1 1D S YcTaHOBKa PeXXMMa BBOJA JaHHBIX

h 4

Konen wHHnIManmM3anuu

Puc. 19. IIporpamMHasi MHULIMAIU3alUsl KOHTPOJLIepa B peskuMe 8-pa3psiiHoro unrepdeiica
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Ipoepammnasn unuyuanuzayus 6 pexcume 4-paspsaono2o unmepghetica

Bxirouenne nutanusgs VDD

v

Oxumanue 6onee 12 mc mocie
yctanoBneHust VDD=4.5B

v

Yemanoska ¢hyHkyuonanwHo2o cocmosmus
(8-paspsonozo unmepgeiica)

RS | RW | DB7 | DB6 | DB5 | DB4

0 0 0 0 1 1

v

Oxumanue 6onee 31.5 Mkc |

v

Yemanoska ¢hyHkyuonanbHo2o cocmosHus
(8-paspsonozo unmepgeiica)

RS | RW | DB7 | DB6 | DB5 | DB4

0 0 0 0 1 1

v

| Osxumanue 6onee 31.5 MKC

v

Yemanoesxa ¢hynkyuonanonozo cocmosanus
(8-paspsaonozo unmepgetica)

RS | RW | DB7 | DB6 | DB5 | DB4

0 0 0 0 1 1

v

Oxumanue 6qnee 31.5 mkc

i

=
w2
=
=

DB7 | DB6 | DB5

)
vs}
~

o olooloo|oo
o olooloo|loo
o olo o~ oz o
— oo oloolmo

olo olo o ¥ —

N oI~ OO O % O

i

Konen wHHnIManmM3anuu

UYacrtota reneparopa Fosc=270kI "1

Osxunanue 6omee 20 mc mocie
ycta"oBneHnuss VDD=2.7B

TMPOBEPATHCA IOCJIC MOJaYn

djiar 3aHATOCTH HE JIOJDKEH
3TOM KOMaHIbI

MPOBEPATHCS MOCIIE MTOAATH

®jar 3aHATOCTH HE TOJDKCH
3TOM KOMaH/IbI

MPOBEPATHCS MOCIIE MOAATH

®jar 3aHATOCTH HE JTOJDKEH
3TOM KOMaH/IbI

dyar 3aHATOCTH MOXKET
MIPOBEPATHCS IOCIE MOJaYH
CIEYIOIUX KOMaH]T

YcraHoBKa (DYHKIHOHATEHOTO COCTOSHHS
(umcna CTpOK dKpaHa U pa3Mepa mpupTa)

BrIKITIOUEHHE TUCTIIES
OuKCcTKa JUCIIIEs

YcTaHoBka peXruMa BBOJa TaHHBIX

Puc. 20. IIporpamMHasi MHULIMAIU3alUs KOHTPOJLIepa B peskuMe 4-pa3psiiHOro uurepgeiica
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5.2. Ilpumep nporpaMMHpoOBaHMSA KOHTPOJLIepa B pexxnMe 8-paspsiaHoro uHrepdeiica

IlocienoBaTeIbHOCTHL KOMAaH/L KKHU-nanean

1. BkimroueHue MUTaHusA: BHYTPEHHSS MHUIIHATU3AIN OT CXEMBI HadalbHOTO cOpoca
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

2. YcraHoBKa (yHKIIMOHAIBHOTO COCTOSIHUS: 8 OUT, 2 cTpokH, WpHT 5X8
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 1 0 * *

3. BximoueHue qucIiesi, Kypcopa, BEIKITIOUCHHE MepIaHus
RS RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 1 1 0

4. YcTaHOBKa peXMMa BBOJA: WHKPEMEHTHPOBAHUE ajpeca
RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0
0 0 0 0 0 0 0 1 1 0

5. 3anuch JAaHHBIX: CAMBOI A
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO A
1 0 0 1 0 0 0 0 0 1

6. 3anuch JaHHBIX: CUMBOI N
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO AN
1 0 0 1 0 0 1 1 1 0

7. 3amuch gaHHBIX: cuMBoOI G
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANG
1 0 0 1 0 0 0 1 1 1

8. 3ammch TaHHBIX: CHMBOJ S
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGS
1 0 0 1 0 1 0 0 1 1

9. 3amuch JaHHBIX: CUMBOJ T
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGST
1 0 0 1 0 1 0 1 0 0

10. 3anuch JaHHBIX: CHMBOJ R
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTR _
1 0 0 1 0 1 0 0 1 0

11. 3amuch gaHHBIX: CUMBOI E
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTRE
1 0 0 1 0 0 0 1 0 1

12. 3anuch JaHHBIX: CHMBOJ M
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 1 0 0 1 1 0 1

13. Ycranorka agpeca DDRAM: 40h
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DBO ANGSTREM
0 0 1 1 0 0 0 0 0 0

14. 3anuch JaHHBIX: CHMBOJ A
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 1 0 0 0 0 0 1 A
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15. 3amuch JaHHBIX: CUMBOJ N
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 1 0 0 1 1 1 0 AN
16. 3anuchk JaHHBIX: CHMBOJ 6
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 0 1 1 0 1 1 0 AN6
17. 3amuch JaHHBIX: CHMBOJ 8
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 0 1 1 1 0 0 0 AN68
18. 3anuchk JaHHBIX: CHMBOJ 7
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 0 1 1 0 1 1 1 AN687
19. 3amuce gauHeIX: cumMBoiI 0
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 0 1 1 0 0 0 0 AN6870
20. 3anmch gaHHBIX: TpoOe
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
1 0 0 0 1 0 0 0 0 0 AN6870
21. PexxuM BBOJIa TaHHBIX: BKJIIOUEHHUE CIBHUTA JUCIIIES BO BpeMs 3aIlUCH
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
0 0 0 0 0 0 0 1 1 1 AN6870
22. 3anuch JaHHBIX: CHMBOJ L
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO NGSTREM
1 0 0 1 0 0 1 1 0 0 N6870 L
23. 3amuch ganaeix: cumMBos C
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO GSTREM
1 0 0 1 0 0 0 0 1 1 6870 LC
24. 3anuch JaHHBIX: CHMBOI M
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO STREM
1 0 0 1 0 0 1 1 0 1 870 LCM
25. CaBur Kypcopa WiId JUCIIes: CABHT Kypcopa BIEBO
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO STREM
1 0 0 0 0 1 0 0 * * 870 LCM
26. 3anuchk JaHHBIX: CHMBOJI D
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO TREM
1 0 0 1 0 0 0 1 0 0 70 LCD_
27. Bo3BpaT B HaUuaIbHOE COCTOSIHHE
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO ANGSTREM
0 0 0 0 0 0 0 0 1 0 AN6870 LCD
28. OuncTKa qucIuiest
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO _
0 0 0 0 0 0 0 0 0 1
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5.3. Ilpumep nporpaMMHpoOBaHHMA KOHTPOJLIepa B pexxnMe 4-pa3psiiHOro uHTepdeiica

IlocienoBaTeIbHOCTHL KOMAaH/L KKHU-nanean

1. BkimroueHue MuTaHusA: BHYTPEHHSS MHUIIHATU3AIM OT CXEMBI HadalbHOTO cOpoca
RS | RW | DB7 | DB6 | DB5 | DB4

2. YcraHoBKa (yHKIIMOHAIBHOTO COCTOSHUS: 4 OUT, 2 cTpoKH, WpHPT 5X8
RS RW | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 0
0 0 0 0 0 0

3. BkimodeHue quciiesi, Kypcopa, BEIKIIOUEHHE MEpLaHus
RS | RW | DB7 | DB6 | DB5 | DB4
0 0 0 0 0 0
0 0 1 1 1 0

4. YcTaHOBKa peXkuMa BBOJa: WHKPEMEHTHPOBAHHUE agpeca
RS RW | DB7 | DB6 | DB5 | DB4
0 0 0 0 0 0
0 0 0 1 1 0

5. 3anmch TaHHBIX: CHMBOJ A

RS | RW | DB7 | DB6 | DB5 | DB4 A
1 0 0 1 0 0
1 0 0 0 0 1

6. 3anuch JaHHBIX: CUMBOI N
RS RW | DB7 | DB6 | DB5 | DB4 AN
1 0 0 1 0 0
1 0 1 1 1 0

7. 3amuch gaHHbIX: cuMBoI G
RS RW | DB7 | DB6 | DB5 | DB4 ANG

1 0 0 1 0 0
1 0 0 1 1 1

8. 3ammch JaHHBIX: CHMBOI S
RS RW | DB7 | DB6 | DB5 | DB4 ANGS
1 0 0 1 0 1
1 0 0 0 1 1

9. 3anuch JaHHBIX: CUMBOJ T

RS | RW | DB7 | DB6 | DB5 | DB4 ANGST
1 0 0 1 0 1
1 0 0 1 0

10. 3anuch JaHHBIX: CHMBOJ R
RS RW | DB7 | DB6 | DB5 | DB4 ANGSTR _
1 0 0 1 0 1
1 0 0 0 1

JlanpHel1mas mocne10BaTenbHOCTh KOMaH I aHAIOTHYHA PEKUMY 8-pa3psaHoro uHrepdeiica (cMm. m.5.2)
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6. duekTpHYecKkHne NapaMeTpbl KOHTPOJLIEPa

6.1. IIpegenbHO-10NMyCTHMBIE TapaMeTPhI

Ilapamerp 0O0603HavYeHHnE En. nsmepenust 3naveHne
Hampspokenne nutaHust Vbbp B ot -0.3 mo 7.0
Hampspkenne nutanust Viep B oT Vpp-15 mo Vppt0.3
BxoaHoe HanpshkeHHe Vin B ot -0.3 mo Vppt0.3

IIpumewanne: Vpp>V1>V2>V3>V4>VS5.

6.2. TemneparypHble ycJ0BUs

Ilapamerp O003HaYeHHUE En. usmepenus 3HayeHue
Pabounit nuanazon Temmeparyp Topr °C or -30 mo +85
Juana3oH TeMIneparyp XpaHeHUs Tstg °C ot -55 mo +125

6.3. YcioBus nmogayu HANPSKEHMs] MUTAHUS NPH HCIOJIL30BAHUY CXeMbl BHYTPEHHETr0
annapaTtHoro coépoca

IMapamerp Obo3na- YciaoBus usmepeHust Mun. Tumn. Makec. En.
YeHue H3M.
JmuTensHOCTh GpoHTa ; 4.5B npu Vpp=4.5B+5.5B 01 ) 20
BKJTFOUCHHS THTAHUS TVDD 2.7B npu Vpp=2.7B+4.5B ' -
JnuTtensHOCTH PpoHTa fore 0.2B 1 i i
BBIKJTFOUCHHS TATAHUS
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6.4. DaekTpHYECKHE XapaKTePUCTUKH B Juana3one Vpp = 4.5B ~5.5B
(VDD:4.5B +5.5B, Ta=-30~+ +850C)

KK

ITapamerp OGosna YcioBus u3mMepeHus Musm. Tum. Makec. En.
YyeHue H3M.
Hampspbkenne nutaHus Vbbp - 4.5 - 5.5 B
RC-reneparop, BHEIIHUH
Tox notpebneHus Ipp TaKTOBBIM CUTHAJ, - 0.22 0.6 MA
Fosc=270kI 11, 1. 6.6.5
BxomHble HaIPSHKEHUS Vi . 6.6.4 22 - Vbp
(kpome OSCI) Vi, 1. 6.6.4 03 i 0.6
BXoHO€e HanpsXeHue Vim - Vop -1.0 - Vb
(OSC1) Vi - 0.2 - 1.0
BbIXOJIHbIE HAPSKEHUS Voni Ion=-0.205MA 2.4 - - B
(DB7-DB0) Vori Ior= 1.2mMA - - 0.4
Brixoanble HanpsiKeHUs Vom lon= -40MKA 0.9 Vpp - -
(xpome DB7-DBO0) VoL To = 40MKA - -] 0.1 Vip
vd - - 1
Ha}j[f!HI/Ie HAIPSDKECHUS Ha COM Io= 0.1MA, 1. 6.6.8
npaiiBepax Vdseg - - 1
BxoaHoit TOk yreuku I Vin= 0B + Vpp -1 - 1
BxonHo# TOK HU3KOTO _ _
ypoBHsI 1o BeIBogaM RS, I ( Vin= OB{/\]Q:]);; >B, 6.6.3 -40 -100 -180
RW, DB0-DB7 MOATSDKKA K , T 6.6. MKA
BxoaHo¥ TOK HU3KOTO
Vin= 0B, Vpp=5B,
)y(pl\(/)[]gggo BRIBOLY Ino (moatspkka k VDD) , 1. 6.6.3 6 -18 -0
Yacrora BHYTpEHHETO
- + 90 =
reHeparopa (C BHCITHIM Fic RE 91KOII\_[/I 626/2’ Voo=3B 190 270 350 k'
PE3UCTOPOM) B
Fec 150 250 350 kIt
BHemHss TaKTOBas sanoi- 45 50 55 %
HEHHUE m 6.6.7
4acToTa
et - - 0.2 MKC
¢ponra
Hanpsoxenne miranms Vieo | VooV (ememenne 1/5, 1/4) | 4.6 ; 100 | B

[Ipumedanue: cMm. 1 6.6 "Yca0BHUS U3MEPEHUS DIEKTPUIECKIX XapaKTEPUCTHK.
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6.5. DyekTpUYecKHe XapaKTePUCTUKHU B 1nana3one Vpp =2.7B ~ 4.5B
(Vpp=2.7B + 4.5B, Ta=-30 ++85°C)

KKH

IMapamerp DGosna YciaoBus usmepeHus Mumn. Tumn. Makec. En.
YyeHHe HM3M.
Hamnpsoxenue nutanus Vop - 2.7 - 4.5 B
RC-reneparop, BHEIIHUH
Tok motpebieHus Ipp TaKTOBBIM CHTHAJI, - 0.13 0.3 MA
Fosc=270xl 1, m. 6.6.5
BxonHble HanpsDKeHUs Vin n. 6.6.4 0.7 Vop - Voo
(xpome OSCI) Vi . 6.6.4 0.3 - 0.4
BXoHOE HanpsiKeHUe Vina - 0.7 Vpp - Vbb
(OSCl) VILZ - - - 0.2 VDD
BhIXOHbIE HANPAKEHHS Vo Iop=-0.1MA 2.0 - - B
(DB7-DB0) Vo Ior=0.1MA - - 0.4
BhbIXO/IHbIE HAPSKEHUS Vom lon= -40MKA 0.8 Vpp - -
(KPOMe DB7-DBO) VOLZ IOL: 40MKA - - 0.2 VDD
vd - - 1
HaZ[VGHI/IG HATIPSDKCHUS Ha coM To= 0.1MA, 1. 6.6.8
npaiiBepax Vdggg - - 1.5
BxoaHo# TOK yTeuku I Vin=0B =+ Vpp -1 - 1 MKA
BxogHo# TOK HU3KOTO - _
yPOBHS 110 BeIBOAaM RS, I Viv=0B, Vpp=3B, -10 -40 -90
RW, DB0-DB7 (moatsoxka k VDD), 1. 6.6.3
BxoaHoi#i TOK HU3KOTrO
Vm: OB, VDD:3B,
})?&?;ISSO BRIBOIY Ino (moatsokka k VDD), 1. 6.6.3 -3 -6 |13
YactoTa BHYTpEHHETO
— + 20 —
re’epaTtopa (¢ BHEUTHUM Fic RE 75KOI: 626/2, Voo=3B 190 270 350 kIt
PE3UCTOPOM) R
Fic 150 250 350 Kl
Bruemsss rakroBas saton- 45 50 55 %
HEHHE m 6.6.7
yacToTa
Bpemi - - 0.2 MKC
¢poHTa
Hanpsxenme miranus Vieo | Vop-V5 (cMemenue 1/5, 1/4) 3.0 - 10.0 B

IIpumedanue: cM. 11 6.6 "YcnoBUS U3MEPEHHS] ANEKTPUUECKUX XapAKTEPUCTUK" .
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6.6. YcioBusl n3MepeHHs JIeKTPUYECKUX XapaAKTePUCTUK

1) Vpp>VI1>V2>V3>V4>V5

2) CXeMBbl BXOJIOB U BBIXOJIOB KOHTpOJIIepa (3a nckitoueHneM Bbixo 0B ynpasnenus KK - COM u SEG):

BriBog E (KMOII Bxona 0e3 MOATSIKKH)

Bxon

>

BriBogst CLK 1, CLK2, D, M (KMOII-Bbixo1)

BrBoasl RS, RW (KMOII Bxoa ¢ moatsixkkoit k VDD)

VDD
Bxox _EI p-MOIT
o % 1]

BriBoast DB0O-DB7 (KMOII Bxo1- BBIXOT,

¢ moaTskkoi kK VDD)

Brixoanoit 0ydep
(c TpeMs COCTOSTHUSIMH)

VDD
Jlanubie
-MOII
p Brixon
n-MOIT Pa3pemenune
BBIXOJa

VDD

VDD

_I p-MOII

BxogHnoii 6ydep

1l

O

Bxoa-
Bbixon

3) Tox MNOATSXKKHU BXOJOB-BBIXOJOB MNPOTCKACT TOJBKO YEpE3 TPAH3UCTOP MNOATSKKH, HCKIIOYAd TOK

BBIXOJIHOT'O TpaH3UCTOpa ApaiBepa.

4) Bxozassle 0ydeps! curnanoB uHTepdeiica MITY noctpoens! no cxeme tpurrepa lllMuara ¢ rucrepesncom

He menee 0.15B (mpu Vpp=5B).
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5) Tox HOTpe6J’I€HI/IH HE YUYHMTBIBACT BXOJHBIC W BBIXOJHBIC TOKH BBIBOAOB KOHTpPOJUICpPA. I/ISMepGHI/IG TOKa
HOTpe6J'IeHI/I${ MPOU3BOAUTCA IPH CICAYIOIINX YCIOBUAX:

- 3agaHue Ha BX0Jax KOHTPOJLJIEPA MPOMEKYTOUHBIX YPOBHEH HANpPsKEHUsI IPUBOAUT K MPOTEKAHUIO
4yepe3 BXOJHOH Oydep MOTONHHUTENFHOTO TOKA OT MCTOYHHKA MUTAHWA. J[JIS MCKIIOYEHUS ITOTO
BXOJHBIC YPOBHH HANIPSDKCHUHN TIPU H3MEPCHUN TOKA TIOTPEOIICHHSI JOKHBI OBITh 3a()IKCHPOBAHBI B
cocrogauu GND wmm VDD,

- Bxoap! u BbIX0/1bI, UMEIOITHE MOATSKKY K VDD, JOMKHBI IMETh BXOJHOW ypOBEHb Vpp WU OBITH
OTKJIIOYCHEI,

- PE€3UCTUBHAA U EMKOCTHAsA Harpys3kKa Ha BbIXOJaX KOHTPOJIJICPpA OTCYTCTBYCT.

6) IloaxmoveHre BHELIIHETO PE3UCTOPA FeHEpaTopa:

Rosc = 75xkOm £2% (mpu Vpp=3B)
Rosc = 91xOm +2% (mpu Vpp=5B)

0OSCl1

Rosc
Ha wyactoTy reHeparopa BIHSCT BHEHIHSIS EMKOCTb,
OSC2 noakmoueHHass k BeiBogy OSCl. Jlns yMeHbIIEHUS
9TOTO BJIHSHUA JJIMHA COCAWHUTEIBHBIX MPOBOIOB IS
BeIBOZ0B OSC1 1 OSC2 noipkHa OBITH MUHHUMAJIBHOM.

Rosc=91kOm Fosc K] 4 Rosc=75k0OM

l’l’laXI /|
360 — 360 A AT o
" —

Fosc [xI'n] 4

340 — 340 2 Tt
// ,/

320 320 v

300 P 300 A

"
280 ~ 280 /
260 ~ 260

240 v 240 e
220 min 220
200 200 //
180 180 //
> >
3.0 4.0 5.0 Voo [B] 3.0 4.0 5.0 Voo [B]
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7)

8)

9)

ITonkiroueHue BHEIIHEH TAKTOBOM YaCTOTHI:

o
I'enepatop

He nmoaxmrouats

0SC2

Brixonsr COM u SEG 6e3 TOKOBO# Harpy3ku 00eceyuBaroT TOYHOCTh BEIXOJAHOTO YPOBHS HANIPSHKCHUS B
npenenax +0.15B 0THOCUTENHEHO COOTBETCTBYIOIIETO YpoBHs ucTtouHuka Vicp (Vpp, V1, V2, V3, V4,
Vs).

Crnenyrome rpadUKH TOKA3bIBAIOT 3aBHCUMOCTh TOKa MOTPEOJICHHS OT HANPSHKEHHUS MHTAHUS [PU
(DUKCHPOBAHHOM COMPOTHBICHHH PE3UCTOpa reHeparopa (J4acToTa reHepaTopa MEHSETCs KaK MOKa3aHo
BBIIIIE B I1.6).

Ipp [MKA] Rosc=91xkOM Ipp [MKA] Rosc=75kOM
A A
700 . 700
max
600 600 | max

/ f
500 e 500 5

400 — e 400 / typ
typ /
300 = 300 —
L~ _ / =

\

200 - 200 =
100 === 100 ==
> >
3.0 4.0 5.0 Voo [B] 3.0 4.0 5.0 Voo [B]
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7. BpeMeHHbIe MapaMeTPhl KOHTPOJLIepa

7.1. BpeMeHnHble napaMeTpsl B 1uanasone Vpp = 4.5B + 5.5B

(Vpp=4.5B + 5.5B, Ta=-30 ++85°C)

OTHOCHUTENHHO E

Pexum ITapamerp Oo0o3Hauenne | Mun. | Makc, I/E Illw
ITepuon E tc 500
Bpewms Hapacraroiero/nagaoriero ¢pponra E ty, te 20
JnurensHocTh UMNynibca B tw 230
Pexum Bpewms npenycranoBku RS u RW otHocutensHo E tsui 40
3alMCH | Bpems yaepxkanus RS u RW otHocurensho B tH1 10 HC
(puc. 21)
Bpewms npenycranoBku ganusix DB[7..0]
tsuz 80
oTHOCcUTENbHO E
Bpewms ynepxxanust naaaeix DB[7..0]
tm 10
OTHOCHUTENBHO E
Ilepuon E tc 500
Bpewms Hapacraromero/nanatomniero ¢pponra E t, te 230
JmurenpHOCTH UMTTYTIBCa B tw 20
Pexum Bpewms npenycranoBku RS u RW orHocutensno E tsu 40
HTCHUS | Bpems ynepskanus RS u RW otHocutensho E ty 10 HC
(puc. 22)
3amepkka BIXOIHBIX JaHHBIX DB[7..0]
tp 160
OTHOCHUTENBHO E
Bpewms ynepxanus BeixoaHbIx JaHHbIX DB[7..0] t 5
DH

7.2. BpeMeHHbIe IapaMeTpsbl B 1Mana3one Vpp = 2.7B + 4.5B

(Vpp=2.7B + 4.5B, Ta=-30 ++85°C)

Pexum ITapamerp Oo0o3Hauenne | Mun. | Makc, I/E Illw
ITepuon E tc 1000
Bpewms Hapacraroiero/nagaoriero ¢pponra E ty, te 25
JnurensHocTh UMNysibca B tw 450
Pexum Bpewms npenycranoBku RS u RW orHocutensno E tsui 60
3alMCH | Bpems yaepxkanus RS u RW otHocurensho B tH1 20 HC
(puc. 21)
Bpewms npenycranoBku ganusix DB[7..0]
tsuz 195
OoTHOCUTENBHO E
Bpewms ynepxxkanus nanusix DB[7..0]
ti2 10
OTHOCHUTENBHO E
Ilepuon E tc 1000
Bpewms Hapacraromero/nanatomiero ¢pponra E t, te 450
JmurenbHoCcTh MIyNbca E tw 25
Pexum Bpewms npenycranoBku RS u RW otHOcuTensHo E tsu 60
HTCHUS | Bpems ynepskanus RS u RW otHocutensho E ty 20 HC
(puc. 22)
3agepkka BIXOIHBIX JaHHBIX DB[7..0]
tp 360
OTHOCHUTENBHO E
Bpewms ynepsxaHust BRIXOIHBIX JaHHBIX DB[7..0] t 5
DH

OTHOCHUTENHHO E
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7.3. BpeMeHHble napamMeTpbl uHTepdeiica npaiiBepa

nagaromtero gpponra CLK2

Bpewms 3anepxku M tom -1000 | 1000

Pexum IMapamerp Oobo3nayenue | Mun. | Make. I/fslllw
JnurensHocTh Beicokoro ypoBHs CLK1, CLK2 twa 800
JnurenbHocTh HU3KOTO ypoBHS CLK?2 twr 800
. Bpewms HapacTarolero/maaariiero GpoHra
Wnrepdeiic | ypynpca takroBoit dacToTsl b e 200
c npaiiBepoM | Bpewms mpemycranoBku Hu3KOTO ypoBHS CLK2
tsui 500 HC
oTHOcHTeNbHO najatomiero ¢pponra CLK1
pacimpeHus
Bpewms npemycTaHOBKH JaHHBIX D OTHOCHTENBHO ¢ 300
(puc. 23) nanaroniero ¢pponra CLK2 su2
Bpewms ynepxanus nanasix D oTHOCUTENIBHO
tou 300

7.4. BpeMenHble iuarpaMmMbl nHTepdeiicoB KOHTpoLIepa

Ipoyedypa 3anucu
v %
RS HI HI
X Vi ViLi
tsur | thi

RW_\_

tw tyy

E }lVIHl Vini )\ /
1 Vit Vit X Vit y

Vi HcTuHHDBIE Vi
DB0-DB7 v B v
tc

Puc. 21. BpemenHnasi uarpaMma pe;kuMa 3ammucu
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Ipoyeoypa umenus

RS e Vi Vini
_\ VILl VILI
tSU tl-[
£ Vini LVIHl
RW / \
tw ty
tr tf
—> [ —» [—
E /lVIHl VIHI\\ /
= Vi Vi X Vi I
tp tpn
Vi HcTHHHBIE Vi
DB0-DB
0 7 Vi AaHHBIE Vit
tc

Puc. 22. BpeMeHHas iuarpaMma pe:xuMa YTeHMs

Humepdheiic enewnezo opatieepa pacuupenust

CLK1
CLK2
Vorz
Vo
D Vorz
tsuz tpn
M
Vorz
tpm

Puc. 23. Bpemennast iuarpaMmma uHTepgeiica qpaiisepa pacmupenuns
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8. IIpuMeHeHHe KOHTpOLIEpA

8.1. IocTpoeHue cucreMbl 0TOOpakeHUsT HH(POPMALNH ¢ HCIOJIb30BAHUEM ApaiiBepoB

Rosc

|—|:|—|

MITY

v vy ¥

¥

o

I

pacuiupeHust
ANG6870
COM1-COM16 |
(COM1-COMS) | 16(3) XKXKH nanens: 16(8)COM x 160 SEG
OSC1
0SC2 ﬁ
SEG1-SEG80 | 40 40
DB7-DB4 Yio..... Yo Yi...... Y40
DB3-DB0O D DR, [— e DL, DR, —
RS DL, FCS DL,
RW E ANG6865 :| E SHL, ANG6865 :|
E DR, SHL, DR,
Q< Q<
Z9 =< Qe _ zg<
598 =SSESS Chz 5§92 SSSE5S
xope | | Il | | “+1++tt+—- l
CLKl —F——+—F—"TFT—"F—F+—F—F+FF—
CLK2
M——1— ¢&—}+—+—1 1+t 1 1 1
GND _.I.._. ————FF——F—— o
VDD @ @ @ ©
\"A!
V2 @ o
V3 ®
V4
V5 & o———

VEE 7
VR R

Puc. 24. Cxema BrIouennsi An6870
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8.2. Pe:xuM OBICTPOro BbINOJHEHHS MOC/IEA0BATE]bHBIX LeNoYeK KOMaH/

HpI/I TI0CJICAOBATCIbHOM BBIIIOJTHCHUHN HerepBIBHOﬁ LCIMOYKN KOMAaHJ BO3HUKACT CUTyalusd, KOraa KaxKaas
KOMaHa MOKET BBITIOJHATHECA C IIEPUOIOM 5 TaKTOB TaKTOBOM YaCTOTHI réHeparopa.

Puc. 25 mosicHsieT 0OCTOSTENbCTBA, CBA3AHHBIE C Pa3IMYHBIMH BPEMEHAMHM BBITIOJIHEHUST KOMaHA. KomaHs!
BBINOJIHAIOTCS TIPH HACTYIIJICHHH COOTBETCTBYIOLIEH (Da3bl MPOMOIDKUTENBHOCTHIO 3.5 TakTa W MEPHOIOM 5 TAKTOB
(cMm. Takxke 1. 2.6 "dopmupoBaHUe BpeMEHHON quarpaMMbl KoHTpoiuiepa'). Kaxmas komaHma JOmKHA TPONTH OOWH
TIOJHBIA MHTEpBaI (ha3bl BHIIOJIHEHHS. BrInonHeHNe KOMaH bl HAYMHAETCS 110 3a1HeMy (poHTy E u 3akanumBaercs ¢
3aBepUICHHEM O4YepelHON MOJHOW (Da3bl BBIMOJIHEHUS, TAKYI0 K€ MPOJODKHTENLHOCTh MMEET BBICOKHH YpPOBEHb
®ara 3ansaToctu BF.

U3 puc. 25 BugHO, yTO KOMaHa 1 BHIMONHSACTCA ~3.5 TakTa T.K. OHA MIOJACTCS HEITOCPEICTBCHHO Tepen (ha3oif
BEITOTHeHNsI. KoMaHaa 2 mocTynmiia mocie Hadana odepeIHOW (as3bl BBEINOIHEHUS W IMO3TOMY BEIIONHSACTCS Ha 5
TaKTOB JOJIbIIe (~8.5 TaKTOB).

Ecmm mpu mocnemoBatenbHOW momavye koMmaHx 3a 1.5 takrta (5.5Mkc mpu fosc= 270k[ 1), mpoxonsdmux oT
MOMEHTa OKOHYAHHUS TPEIbIAyIIcH (a3bl BHIOTHEHUS KOMaHJA IO Hadama cieayromei, MIIY ycmeer ompenemuTs
HU3KHUU ypoBeHb Drara 3aHATOCTH U MOAATH CICAYIOMIYI0 KOMaHIY, TO KOMaHABI OyIyT BHIONHATHCS B KaXI0H (ase
BEITIOJTHEHUSI, T.€. B MAKCHMAJIBHO OBICTPOM pekume. [Ipr 3TOM LUK MMOJa4YH W UCTIOTHEHUS KOMaHJ, HadWHas CO
BTOPOIA, COCTaBHT poBHO 5 TakToB (18.5MKc mpu fosc= 270k ).

Ha puc. 26 noka3aH oJfuH 13 BO3MOKHBIX CTIOCOO0B OBICTPOTO BHITIOTHEHHS KOMaH]I.

T1 T2

-
|

E 1 2 I_l_

A
A
Y

BuyTpennss
onepauus (BF) I_
BuyTpeHHuii HUKI
BBINOJHEHHs] KOMAaH]{ _I I_I _I I_I
- 3.5 TaxTa_
: 5 TaxToB

-
-t -

T1 — MUHIMAIBHOE BpeMsI BEITIOTHEHUS KOMaHHI - 3.5 Takta (13mKkce mpu fosc= 270k 1)
T2 — MakcuManpHOE BpeMsl BBIIOJTHEHUS KOMaHAH! - 8.5 TakToB (31.5MKke mpu fogc= 270k ')

Puc. 25. BpeMeHa BbINOJHEHUS] KOMAaH[

RS (MITLY)

(12)
RW (MITY) | | |

T4
E (MITY) | Ju

Onpoc BF (MIILY) | | | | [ 1] |4} L1
T3

DB7 - BF z Vi - z
(unrepdeiic MITY) —(Datal[—— 1 o doad = 1 [ o Daua|—' 1

BF (xoHTpoOJLIEp)

BHyTpEHHI/Iﬁ UK [—————————
BBINMOJHEHNS KOMAH/L I
(xoHTpOILITED) _l.5Takra 5 TakTOB

-t -

-
o

A

Puc. 26. IIpumep pe:kuma ObICTPOro BHINOJHEHUST KOMAaH]
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Ilocne momaum ouepenHoit komanael MIIY cHumaer ganHble ¢ mHHBI DB, ycTaHaBIHMBaeT peXUM YTEHHS
@mnara 3austoctd BF u Boicokuit yposens E. [uknnuecku onpammusas Beixoa DB7, MITY oxupaer, korja cocTosiHue
BF craner paBusiM 0 (Mmoment T1).

[ocne storo MITY mepexirodaeTcs B pexkuM momavyn komaHna (MoMeHT T2), ycTaHaBIMBacT HOBBIC JaHHEIC
(T3) n 3amuum ¢pontom E momaer cnenyromyro xomanny (T4). Ecnu mocnemnme omepammu MIIY ycmeBaer
BBITIOJTHUTH 32 1.5 TakTa TaKTOBOW 4aCTOTHI TeHEPATOPa, TO HOBask KOMaHIa HAYHET BEHITIONHATHCS yXKE B CICAYIOMICH
(ha3e BBIMTOTHEHUS KOMaH/, IPY 3TOM BpeMsI IUKJIA TIOJaY ¥ BEITIOJIHEHISI KOMaH]T COCTaBHT 5 TaKTOB.

8.3. "Cunsmuii" pexum

KouTtponnep AN6870 no3Bossier opraHu3oBaTh "crisiuil" pexuM. BHyTpeHHss cxeMa KOHTpoJuiepa He UMEET
TUIABAIONINX Y3JIOB, BCE Y3JIbI C TPEMsI COCTOSIHUSIMH B Z-COCTOSHMM HMMEIOT aKTHBHYIO INPHBS3KY K HCTOYHUKY
MTUTAHUS.

B "cmsmem" pexume KOHTpoiuiep He (GOpMHUpYET pa3BepTKYy MAUCIIeSs W HE BOCIPUHMMAET KOMAH]IBI
YIpPAaBJICHUsI, HO COXPAHSAET CBOE COCTOSIHUE U COAEPKHMOe maMsaTH. Tok moTpebieHus B "crsimeM" pekuMe pe3Ko
yMeHbIIaeTcs (THnoBoe 3HadeHue Ipp He Oonee 10MKA).

Jlis mepeBoia KOHTpoJuiepa B "CIAIIMKA" peXUM HY)KHO OCTAHOBUTH TAKTOBBIH I'€HEPATOp U OTKIIOYUTH OT
HMCTOYHHMKA MHUTAHUS LEMOYKY PE3UCTOPOB IenuTens HampspkeHuid V1-VS5. Ilepen mepexomom B "crsamuit" pexum
PEKOMEHIyeTCs] IOAATh KOMaH/y BBIKIIOUCHHMS AMUCIUIEs], YTOOBI KOHTPOJUIEp HE "3acHyn" B COCTOSIHUM OOpaIieHus K
mamsTH (cM onrcaHue KoMaH sl "BrimtoueHne U BEIKITIOUeHHE Auciuies” B m.2.10).

Ilepeximrouernne B "cosamui" peKAM  MPOU3BOJUTCS — alllapaTHO C  IOMOINBIO  3JEKTPOHHBIX  WIIH
2JIEKTPOMEXAHNIECKUX KOMMYTATOpOB (CM. puc.27). BhikitoueHue reHeparopa JIydile MPOU3BOIUTH CO CTOPOHBI
Bbixoga OSC2, yToObl HE BHOCUTH JOTIOJHUTEIHHYI0 eMKOCTh B 1eTh Bxona OSCI1. BerBox OSC1 Henb3s 0CTaBIATh
OTKJIFOUEHHBIM, TIOCKOJIbKY OH HE MMEET aKTUBHOH MpUBSA3KH. boiee mpocTol croco® BHIKIIOYEHHUS TeHepaTopa —
3aMbikaHue BbiBoga OSCI1 Ha GND umu VDD, ogHako B 3TOM ciydae OT UCTOYHHKA 4€pe3 PE3UCTOP TeHepaTopa
Rosc Oyzaet mpoTekaTh TOMOIHUTENBHEIN TOK TOTpedneHus (=55MKA npu Vpp=5B 1 Rosc=91kOm).

KommyTtanuro pesuctopoB aenutens V1-V5 MOKHO IpOU3BOIUTh Kak co cTopoHsl ucrounnka VEE, Tak u co
croponbl VDD.

AN6870 VDD
VDD ; 7y
R
0SCl Vi—@
Rosc R
Kl.1 v2[—9 Vien
Py R
Ve 0sC2
1 -
R
V4——@
R
e f \J
Rl
VR
, K12 [
KIIFOUYCHUE /
"' CIIAIIEero VEEO——4% _|
exxuma"
P L 2

Puc. 27. Opranuzanus "cnsimero" pexuma
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8.4. IlporpammHoOe onpeesieHUe TAKTOBOM 4acTOThI FeHepaTopa

[IporpammHOE ompeneneHue TaKTOBOW YacTOTHI TeHEparopa OCHOBAHO HA OIPEIEICHUH BpPEMEHH
HaCTYIUIEHHUS ABYX COOBITHH, OTCTOSIIMX JIPYr OT Jpyra Ha (UKCHPOBAHHBIA WHTEPBaJ BPEMEHHM, 3aBHUCSIIUA OT
YacTOTHI TeHEpaTopa.

Jnst aToro ymoOHO HMCMonb30BaTh mporenyny uteHus dnara zansroctu u aapeca AC COBMECTHO ¢ JIt000it
KOMaHJIO!, U3MEHSIOMIeH 3HaueHne aapecHoro cuetanka AC.

Omnpenenenne TaKTOBOM YaCTOTHI MIPOU3BOIUTCS ClIEAYIOMUM 00pa3om (cM. puc. 28):

INonaercs komanna, KoTopas npeznoiaraeT u3Menenne agpeca AC onpeneneHHbIM 00pa3oM (HapuUMep CABUT
Kypcopa). 3areM KOHTpoJulep OBICTpO mepeBoauTcs B pekuM ureHust Pmara 3ansroctu u aapeca AC (Ha 3Ty
ollepanuio ectb MakcumyMm 1.5 Takra). Ompezpensercs MOMEHT cMeHBbI anpeca AC, Bcien 3a 3THM OIpeAeiseTcs
MOMEHT OKOHYaHUs BBINOJIHEHUS KOMaHIbl, T.e. nepexoa BF B coctosnue "0". UuTepBan Bpemenu T mexnay sTuMu
COOBITHSIMHM TOYHO paBeH 2 TaKTaM YacTOTHI TAKTOBOT'O T€HEpaTopa.

CJ'IG,I[OBEITGJ'ILHO, nepuoa reaeparopa paBeH

Tosc = T/2,
a 4yacToTa reHepaTopa paBHa
FOSC =2/T
RS
RW |
E_ [} | L
DB7BF) | | L
DB6-DB0 (AC) _IData I_l ACprev ACnew I_
1.5 Takra
MHHUMYM T=2 takra

Puc. 28. Onpenenenne TakTOBOIl 4acTOTHI TeHepaTopa
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9. Bepcus koutposiiepa AN6870A ¢ pexumom bosbux cuMBOJI0OB

9.1. O0wmasi xapakTepucTUKAa

Pexxum bonbmmx cMMBONOB — 3TO clienualibHas 3amMBka KoHTposuiepa AN6870A c ynBoeHHeM paszmepa
CHMBOJIa 110 TOPH30HTAIN W BepTHKaIu. B pesynbrare cumBousibl nMmeroT pasmep 10x15 m MoryTr otoOpakatscst Ha
SKpaHe B OJHOU CTpOKe UIMHOM 10 40 CUMBOJIOB.

XapaKTepHoﬁ 0COOEHHOCTBIO JaHHOT'O pCKUMaA SABJIACTCA BO3MOXKHOCTD pa6OTLI Ha rpa(bnquKon maHeJib, T.K.
yBeJ’II/ILIeHHHﬁ (i)OpMaT CHMBOJIOB TO3BOJISICT OCTABJIATH IIPOMCIKYTKHU MCIKAY HUMU.

Taxxe B 3TOM pexXHMe BO3MOXKHO oToOpakeHHe mukTorpamm (Icons), [Ist KOTOPBHIX BbIIE/IEHA OJHA JIMHHS
COM. Bcero mMoxxHo BeIBecTH 10 160 mmKTOrpaMM, M3 pacdera 1o 4 MUKTOTPaMMBI Ha KaXIbIH CHMBOJI CTPOKH.
Kaxnayro NmuKTorpaMMy MOXHO BKIIOYHTH, BBIKJIIOYHUTH, A TaKXKe YCTAHOBUTH PEXUM MPSIMOTO U HHBEPCHOTO
Mepuanus. B kauectse mamstu mukrorpamm (IconRAM) ucnonbesyetces Bropas monosrnHa DDRAM.

Hapsiny ¢ gyHKIme Mepianus CHMBOJIA B TTOJCTPOYHOTO Kypcopa MOAEPKUBAIOTCS 4 BapuaHTa pa3MeIeHHsI
Kypcopa: TOHKHH OJHOCTpouYHBIH kKypcop Ha COMI15 mmm COMI16, a Taxke aABycTpouHbId Kypcop Ha COMIS-
COM16 nm COM14-COM15.

Takum o0Opa3oM, pexuM boNBIIMX CHMBONOB IO3BOJSET IOJYYHTh KAadeCTBO OTOOpPaKEHHS TEKCTOBOW
nH}opManuy, cpaBHIMOE ¢ TEKCTOBBIM VGA-peKMMOM NEPCOHATBHOTO KOMIIBIOTEPA.

B cooTBeTcTBHM C HOBBIM ()OPMATOM HECKOJIBKO U3MEHMIIACH JIOTHKA (DyHKIIMOHMPOBAHMS KOHTpOJLIepa:
- DDRAM Teneps coaepxutr 40 xkom0B cuMBOJIOB U 40 OalT, ympaBisIONMX OTOOpaKEHHUEM IHKTO-
rpamm,
- CGRAM wmoxer cozmepxarh n3o0pakenne 2 cuMBosoB 10x15 wmu rpadudeckuii TOYCUHBIH PUCYHOK
pasmepom 20x15,
- CGROM conepxur 126 cumBosno 10x15,
- CYETYMK ajpeca paboTaeT B IBYX HE3aBUCUMBIX quanazoHax: oT 0 1o 39 u ot 64 mo 103,

- W3MCEHSETCs Ha3HaueHWe OWT KoMaHAabl "YcTaHOBKa ()yHKIMOHAJIBHOTO COCTOSIHUS'': BMECTO YHCIIA
CTpOK, pasmepa mpudpTa u BbiOOpa crpanuisl CGROM Ttenepp ycTaHaBIMBAIOTCS COOTBETCTBEHHO
paspeleHre 0TOOpaXEeH!UsI MUKTOrPaMM, BBIOOP TIOJIOKEHUS U pa3Mepa Kypcopa,

- kxomaHma "Oumcrtka pguciuies" Temeph BBIMONHAETCS ToibKo ans mepBeix 40 OGaiitr DDRAM,
COZIeprKaliX KO/Ibl CHMBOJIOB.

9.2. Anpecanus DDRAM

Bce mHOXecTBO agpecoB DDRAM pa3buro Ha 1Ba JAHMana3oHa MOJOOHO CTaHAAPTHOMY JABYXCTPOYHOMY
pexnuMmy, ogHaKo o0a Auama3oHa HE3aBHCHMBIC. DTO 3HAYUT, YTO aApecHBId cueTdnk AC MpH MHKPEMEHTHPOBAHUH
WIN IEKPEMEHTHPOBAaHUHU PabOTaeT TOJIbKO B BHIOPAHHOM JHAaIa30HE apecoB, T.€.

- 718 IepBOTO AMamna3oHa NOpsaoK cueta ciaeaytouwmit: 0, 1,2, ...,38,39,0,1,2, ...
- 71 BTOPOTO JTMamna3oHa MopsIoK cueTa cleaywmui: 64, 65, 66, ..., 102, 103, 64, 65, 66, ...
[lepexiroueHne Mexay AUana3oHaMu aipecoB MPOU3BOIUTCS KOMaHI0M ycTaHOBKH afpeca DDRAM.

B nepBom auamnazone agpecoB DDRAM conepxut 40 KOZOB CUMBOJIOB, OTOOpaKaeMbIX B TEKCTOBOM CTpOKe
JIMCIUIEs], @ BO BTOPOM Juara3oHe - 40 6aiiT JaHHBIX, yNPaBILIIONIMX 0TOOpakKeHHEM IMUKTOrpaMM (cM. puc. 29).

9.3. OTtolpakeHHe MUKTOrPaMM

Onun Gaiir DDRAM B nmamazone ampeco 40h-67h ympasiser oroOpaxkeHHEM 4-X MHKTOTpaMM, TPHXOJs-
IIUXCSl Ha OTHO CUMBOJIBHOE 3HAKOMECTO dKpaHa. Kaxkaas muKTorpaMMa yrpasisieTcs mapoil OUT, OTBEUYalOIIKX 3a e
oToOpakeHHEe BO BpeMsi MPsSMON M MHBEpCHOH (a3bl MeplaHusi cMMBoONa WiM Kypcopa (cMm. tabmuupl 14 u 15).
ITuktorpammel oToOpakatores Ha 3, 5, 7 u 9 Beixonax SEG kaxaoro cuMBOJIa TEKCTOBOM CTPOKH (cM. puc 33-35).
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Tabmuna 14. Haznauenwe Out ympanis- Tabmuma 15. CocrtostHuS OUT ynpaBieHUs TUKTOTPaMMaMHU
fom1ero 6aita MUKTOTPaMMBI
Q
& Zz Haznauenue
xR X
§’§ = | & % = (Homep BeiBoa SEG Dn+1 Dn Cocrosinue
L§' = % L§' 5 % TS KQXKIOTO CHMBOIA)
= =
CE2|0E2
IlepBas nukTorpamma
D7 D6 p p 00 BrixitoueHo
(SEG3)
D5 D4 Bropas nukTorpamMmma 01 [IpsiMoe MepIaHue MUKTOTPaMMBI CHH(]a3-
(SEGS) HO C MEpLAaHKMEM Kypcopa WU CUMBOJIA
TpeTbst nUKTOrpaMma
D3 D2 P P 10 HHuBepcHOE MepLiaHue MUKTOTPaMMBI
(SEG7)
UeTBepTast TUKTOrpaMma
D1 DO p p 11 BrutogeHo (ocTossHHOE 0TOOpaKeHHE)
(SEG9)
[IukTOorpamMmBel
[Tozurus aucres 1 2 3 4 5 39 40
DDRAM azpec nukTorpamm 40 41 4 43 44 / 66 67
(LIecTHAIUATUPHYHBI ) o A A
ABYE AXYE AXYVE AXYVE 4BV AXVY 22V
DDRAM ajnpec ciMBOJIOB 00 01 02 03 04 26 27
(1IeCTHAIATHPHYHbII) ~ _
Kypcop
Texymmas no3unus Kypcopa paBHa 4, T.e. AC=03h
Puc. 29. [Mucnieii 6e3 caBura B pexxuMe boJibimux cuMBoOJIOB.
IMo3unus nucries 1 2 3 4 5 39 40
DDRAM azpec nukTorpamm 40 41 4 43 44 66 67
(IecTHAUATUPHYHBI ) A A A o A A
ABYE ABYVE AAYVE AXYVY 4BV ANV 22V
DDRAM azapec cuMBOJIOB 110 00 o1 02 03 04 . 26 27
CIIBUTA JTHCILIES — )
(mIecTHaALATUPUYHBI)
40 41 42 43 44 66 67
— A~ —A———r
AXYVE ARMYVE AXVE AXYY 22V MKV ARV
Ilocne casura gucruies o1 02 03 04 27 00
Ha | TO3MIHUIO BIIEBO —

40 41 42 43 44 66 67
—
AMYVE ABYVYE ADYVI ALYV AV ALYV AMVe
ITocne casura aucriies 27 00 o1 02 03 25 26
Ha | MO3MIKIO BIIPaBo —

Texymmas no3unus Kypcopa paBHa 4, T.e. AC=03h

Puc. 30. Casur aucniiesi B peskume boibiMx cHMBOJIOB.
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ITonoxxeHne NHUKTOTpaMM Ha DJKpaHe CTaTUYHO, T.€. KaXJOH MHUKTOTpaMME€ COOTBETCTBYIOT CTPOTO
ompeneneHHple 6utel DDRAM. DT0O B YacTHOCTH O3HA4YaeT, YTO CIBUT JUCIUICS HE BIHACT HA WX OTOOpaKCHHE
(cmBUTaETCS TOMBKO TEKCTOBAs CTPOKa, cM. puc. 30).

[IpssMmoe ¥ WHBEpPCHOE MepIlaHWe MUKTOTPaMM MO3BOJIAET IMONYyYaTh Ha DKpaHE pa3IndHble TUHAMUYECKHE
3¢ dexTsl 0e3 MOMOTHUTENbHOM 3arpy3Kku mporeccopa. Jpyroil mpumep HCHOJIb30BaHUS MHKTOTPAMM - CO3JaHUE
HAJICTPOYHBIX HJIH IMOJCTPOYHBIX SJIEMEHTOB JIJISI CHMBOJIOB Pa3JIMYHBIX HAIIHOHAIBHBIX al(h)aBUTOB.

9.4. Pa3pepTka 3kpaHa B pexxnMe Boabmnx cuMBoJI0OB

Kontpomrep B pexxume BobImx cHMBOIJIOB SMYITHPYET CTAHAAPTHEIA TBYCTPOYHBIA DKM Pa3BEPTKH IKpaHa
C €IMHCTBEHHBIM OTIWYHMEM: olIiee KoandecTBO BEIX00B SEG Moxet nocturath 400 (mo 10 SEG Ha xaxmprit u3 40
CHUMBOJIOB), YTO B J[Ba pa3a 0OJIbIIe, YeM B CTAHAPTHOM pexume (CM. 11.2.6).

VYBenuueHne KONMYecTBa OTOOpakaeMod MH(OpManuy MPHUBOIUT K YMEHBIICHHIO YaCTOTHl pETeHEpALNH
skpaHa: npu Fosc=270 xI'u = 30% ona moxer ObITh Menee 40 I'm. [l ee yBenuueHHsI PEKOMEHIIYETCS yBEINYHUTh
yacToTy reHeparopa Fosc no 400 kI'n, npu 3ToM cpeaHee 3HaueHUE KaApoBO 4acTOThI cocTaBUT ~60 ['11.

Yacrora MepIianus Kypcopa Takxke yBeauduTcs B 1.5 pasa.
9.5. BeInmoJiHEeHHE KOMAaH]I

[Ipu yBenWYeHNU TaKTOBOW YACTOTHI T€HEpaTOpa YMEHBIIACTCS BpEMs BBIIOJHECHUS KOMaHI. Bce KOMaHIHL,
kpome "OUucTku qucties”, BBITOTHAIOTCS 3a BpeMs He Oornee 8.5TakToB, At 9acTtoTel Fosc=400 kI'1 - 3T0 cocTaBuT
8.5x2.5MKc=21.25MKc.

Komannma "Ounctka guciuies" BeimosiHsercs He 6osee 203.5 takTos, T.€. 203.5%x2.5Mxc=508.75MKc.

9.6. U3MeHeHusI B cHcTEME KOMAaHI

Ouucmka oucniest

RS RW DB7 DB6 DB5S DB4 DB3 DB2 DBl DBO
Lo folofololololofol1]

Komanna "Ounctka aucrures” B pesxxume bonpmmx cumBoioB 3amuckiBaet ko 20h (B kogupoBke CGROM 3to
JOJDKEH OBITh Kop mpobena) mo agpecam DDRAM B mmamazone 0-27h. 3atem agpecusrii cuetdnk AC B CUETIHK
CIBHTa JIHCIUICS yCTaHABIWBalOTCI B cocrosHue (. [IpyruMu cioBaMH, MPOUCXOJUT WHHUIHAAIA3ALUS TAaHHBIX
TEKCTOBOU CTPOKH U COCTOSTHUS TUCILIESI H Kypcopa.

Conepxxumoe DDRAM mo anpecam 40h-67h He MeHsiercs, T.e. Ha OTOOpakeHHE NMUKTOrpaMM KOMaHIa He
piusier. burt I/D xomanmer "Pexxum BBOIa JaHHEIX" ycTaHaBImBaeTes B '1", cocTosHIe OuTa S HE MCHSETCS.

Yemanoska d)yHKL{MOHa]leOZO COCMOAHUA

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
Lol o]o o] 1 |pL|mlce|ecs]| 1|

Komannma mnpenHa3HaueHa 11 YCTAaHOBKHM OCHOBHBIX PEXHMHBIX IapaMeTpoB (YHKIHOHHPOBAHHA
KOHTPOJLIEPA.
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DL: YcranoBka pa3psitHOCTH HHTepdeiica. JlaHHbIE TepenaoTcs o 8-pa3psaaHoii muHe gaHasx DB7-DB0
npu DL=1, u o 4-pa3psanoii mmae nanusix DB7-DB4 B na npuema npu DL=0 (cMm 1.2.1. "UnTepdeiic MITY",
paszen "4-x u 8-mu pa3psaHbli HTEpdEc").

IE: Paspemenue otobpaxkennst mukrorpamm (Icons). ITpm IE=1 muxrorpammsl otobpaxarorcs, mpu IE=0
0TOOpaXKEeHHE MMUKTOTPaMM 3alpemieHo.

CP: YcraHOBKa NOJIOKEHHS Kypcopa (cM. Tabnuiy 16).
CS: VYcranoBka pazmepa Kypcopa (cM. Tabmuiy 16)

Tabmmma 16. TlomoxxeHne u pa3mep Kypcopa

CP CS ITos0:xeHne u pa3zmep Kypcopa
0 0 OtoOpaxenue Kypcopa B onHy cTpoky Ha COM15
0 1 OtoOpaxenue Kypcopa B ase cTpoku Ha COM14 u COM15
1 0 OtoOpaxenue Kypcopa B oJiHy cTpoky Ha COM16
1 1 OTtob6paxkenue kypcopa B 18e cTpokt Ha COM15 u COM16

I: BxOUEHME peXrMa HHBEPCHHU M300paKeHHUs Ha SKpaHe, IpH [=1 yepHbIe MIKCeIbl HA SKpaHe CTAHOBATCS
CBeTNIBIMH (IIpO3padHbIMK) U HaoOopoT. [IporpamMmmHoOe yrpaBieHHe peXKMMOM MHBEPCHH TIO3BOJISIET COYETATh €ro C
OOBIYHBIM PEKMMOM OTOOPa’KCHHUS B OTHOM YCTPOMCTBE.

OCHOBHLIG BO3MOXXHOCTH YIIPABJICHUA I/IHBGPCI/IGﬁ 1/1306pa>1<eH1/151 AHAJIOTUYHBI CTAHAAPTHOMY PCIKUMY (CM. II.
2.10).

9.7. KonupoBka CGROM

bnok CGROM conepxut 126 cumBoioB ¢opmarta 10x15 B auanazone komos 02h-7Fh. Crapimii Out xoza
cuMBoiia D7 He ncnoip3yeTcs U 3ape3epBUpOBaH I gajubHenero ysenndeHus oorema CGROM (cMm. Tabnuiy 17).

ITpn neo6xoanmoct B CGROM MoryT OBITh 3aKOJMPOBaHBI CUMBOJIBI JIIOOOTO APYroro pasMepa B IIpeaenax
¢dopmara 10x15, nanpumep 8x14, 7x12 n ap. Hencnons3yemsie BeiBozbl cTpok (COM) m cronbmos (SEG) moryr
OBITH HCIIOJIB30BAHBI B KaYECTBE MPOMEKYTKOB MEXKIYy COCEAHHMH CHMBOJIAMH JIMOO MPOMYyIIEHbI. 3aKa3 3aIluBOK
CGROM Ha 3aB0oJie-M3rOTOBHUTENE MPOU3BOAUTCS B TIOPSIKE, YKa3aHHOM B 11.3.6.

9.8. 3anucek cumBojioB B CGRAM

B CGRAM wMoxer OBITh 3ampcaHa KOIMPOBKAa IBYX OonbmuX CHUMBOJOB ¢ komamu 00h u Olh. [Ins
OTOOpaXEHHsI Ha DKpaHE HCIIONb3yeTcs TONBKO IATh paspsanoB daHHBIX D4-DO0. Illabnon cuMBona 3amuchIBaeTcs
ITOCTPOYHO CHAYaia IJIs JIEBOH, a 3aTeM I MPaBoi MOIOBUHEI (cM. Taomuiy 18).

Hannsie D7-D5 He HCHONB3YIOTCS U MOTYT COEPIKaTh IMPOU3BOIBHYIO HH(OPMAIHIO 00IIET0 Ha3HAYCHHUS.

9.9. Koauposka ugentudukaropa kpucrauia u pexxkuma (CMID)

B pexume Bosmpmmx cHMBOJIOB M3MEHSETCS Ha3HAYCHHE HEKOTOPHIX OMT WAEHTH(HKATOpa KpHUCTALIa U
pexxuMa (cM. Tabmuiy 19). DTo cBS3aHO ¢ M3MEHEHHWEM Ha3HA4YeHHs YIPaBIAIOMMX OWUT KOMaHIbl "YCTaHOBKa
($yHKIHOHATBHOTO cocTosHuA" (11 9.6).

Wnentudukarop Tuma KOHTpoOJUiepa, COAEPIKAIMKCS B HEpBbIX ueTbipex Oaiitax CMID, He u3MmeHsiercs.
[pu3rakoMm pexkuma bombimmx cumBooB siBisiercst Out LF, paBabrit "1".
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Tabmuna 17. Anpecanmss CGROM B pexume bosbmmx cuMBOIIOB

Koa cumBoga COM]1..16] Jlannble
A11 AlO A9 As A7 A6 A5 A3 Az A] A(] A4=0 A4=1
Cr. Ma. | Crt. M.
Qi Q; Q Q1 Q[ QsQ; Q Q1 Q
0 0 0 0 kosk ok sk sk *****CTpOKa
MMUKTOrpaMM
0 0 0 1/000O0O0 00 O0O0 O
0 0 1 0/00O0O0O0 0 O0O0O0 O
0 0 1 1/00000 000 O0 0
0 1 0 0/00O0O0O0 00 O0O0 O
o0 1 o 1|loo@EE AR O OO
0 1 1 0|00 o000 of@MMAOO
o 1 1 0 o0 o0 1]/0 1 1 1]oo@EAE THIE o o |cumBox
1 0o 0o o|ofMEMoo o@Aoo
1 0o 0o 1| of@M@oo o@Aoo
1 0o 1 o|lo@M@M oo o@A oo
1 o 1 1|oo@EEEomEAE o
1 1.0 0[00 000 0O0UO0O0 0
1 1 0 1/00 000 0O0UO0O0 0
L1 1 0000000 00 0 0 0 s
1 1 1 1/00 000 0000 0
0 0 0 0 * ok k% k% * k% %k % | crpoka
MMUKTOrpaMMm
0 0 0 1/000 00 0O0O0TO0 O
0 0 1 0/00O0O0O0O O0O0O0TO0 O
0 0 1 1/00000 00O0O0TO0O
o0 1 0o o|loo@EME HAE o o o
0 1 0 1|o@M@Eoo oA oo
0 1 1 o|lo@MM@Moo oA oo
o 0o 0o 0 o 1 1]0 1 1 1|ofEold HEIE o o o |cumBon
1 0o o o|lo@MMAM oo oA oo
1 0o o 1|o@M@ oo oA oo
1 0o 1 o|lofMEAE o oM oo
1 o 1 1|of@ oM@ @I o o0 o0
1 1 0 o|lofMAMoo 00000
1 1 0o 1|/o@M@oo 00000
I 1 1 olo@@o o0 000 0 0 pmnosmmu
1 1 1 1/00000 0000 0 |) PP

[Mpumeuanus: 1. 7-pa3psaHblii KOO CUMBOJIA, COOTBETCTBYIOIINI afapecaMm Aji-As, BeiOupaetrcs n13 DDRAM
(D6-D0) B COOTBETCTBHUH C TIOJOKEHHUEM CUMBOJIA Ha 3kpaHe. Cocrostaue paspsiga D7 He

HUMCECT 3HAYCHMA.

2. Anpeca A;z-Aj — HoMep cTpoku cuMBosa COM[1..16].

3. Anpec A, pa3nudaeT B¢ TOJIOBUHBI cuMBoJa popmara 10x15, onpeaenseTcs MEXaHU3MOM

pereuepanu 5KkpaHa.

4. 3acBeTka mUKcena Ha dKpaHe cooTBeTcTBYeT cocTossunio 1 B CGROM.
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Ta6muna 18. Anapecanus CGRAM B pexxume boibimnx cMMBOJIOB

IIpusnak Be1oopkn CGRAM ‘ Anpec CGRAM
JlanHbie
Kop cumBogia COM]1..16]
ACs |AC; AC, AC, AC, AC=0 ACH1
A11 AlO A9 As A7 A6 A5 A3 Az A] Ag A4=0 A4=1
Cr. M. Cr. M.
QiQs Q Q1 Q |[QsQ3 Q2 Qp Qp
0 0 0 0 ok ok ok ok * ok ok ok ok CTpoKa
MMUKTOrpaMM
0 0 0 1 |00 0 00 000 0 0
000 1 0 [oEMEEE WEEE o
0 0 1 1 000 O0O0 0O0O0O0 O
01 0 0 |00 00O 0O0O0 0 0
01 o 1 oo @EE A o o0 o0
0 1 1 0 (00 o000 of@MAOO
00 0 0 o0 o0 o]0 1 1 1 (oo@EME TAME o 0 |Mepsui
1 0 0 o (oMM oo o@MA o o |cumsox
1 o0 o 1 (oM@ oo oA oo
1 0 1 o (oM@ oo oA oo
1 0o 1 1 (oo@iElEM AToldA o
1 1 0 0 (00 0 0O 0 OO0 O0 O
1 1 0 1 (00 0 0O 0 O0O0 0 O
1 1 1 0 (000 0O 0O0O0O0 O o
1 1 1 1 [00 0 00 000 0 0
0 0 0 0 x k% k% x %k % k% cTpoka
MMUKTOrpaMM
0 0 0 1 |00 0 00 000 0 0
0 0 1 o |o@E@EE @AFAE oo
0 0 1 1 000 O0O0 0O0O0 0 O
01 0o o (oo @EE HHA o o o
0 1 0o 1 |[o@® oo odiE oo
0 1 1 o (oM@ oo o[ oo
o0 0o o0 o o 1 ]o0o 1 1 1 |of®od @E o o0 0 |Bropoi
1 0 0o o (oM oo ofdMA o o |cumsox
1 0o o 1 (oM@ oo oA oo
1 0o 1 o (oA iE o ofdMiEoo
1 0o 1 1 (ool WA o o0 o
1 1 0 o (oM oo 00000
1 1 0o 1 (oM oo 00000
1 1 1 0o (oM oo 00000 HOSHIpA
I 1 1 1 /00000 000 0 0 ypeop
[Mpumeuanus: 1. 7-pa3psaHblii KOO CUMBOJIA, COOTBETCTBYIOIINI afapecam Aji-As, BeiOupaetcs u13 DDRAM

(D6-D0) B COOTBETCTBHUY C MOJ0KEHUEM CHUMBOJIA HA 3KpaHE.

2. Anpeca Aj-Ag 3HaKOTeHEpaTOpa ABISAIOTCS Ipu3HakoM Bei0opku CGRAM (A;;-As=00000).
3. Anpec As — kox cumBoiia CGRAM (Bcero 2 cumBosna ¢popmara 10x15).
4. Anpeca A;z-Aj — HoMep cTpoku cuMBosa COM[1..16].

5. Anpec A, paznndaeT JBe MOJOBHHBI cHMBoJa (hopmara 10x15, onpenernsiercst MeXaHH3MOM
pereHepanyy dKpaHa.

6. ACs-AC, — paspsinbl anpecHoro cuerdnka AC npu onepanusax 3aniucU-4TeHHS TaHHBIX.

7. Pazpsanet CGRAM Q7-Qs HEe 0TOOpaXkaroTcst Ha SKpaHe U MOTYT OBITh HCIIOH30BAHBI JIJIS

XpaHCHUA JaHHBIX O6H.ICFO Ha3sHaA4YCHUA.

8. 3acBeTka mukcena Ha 9KkpaHe cooTBeTCTByeT cocTosiHuio 1 B CGRAM.
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Tabnuua 19. Ha3nauenue 6T uneHTH(HUKATOpa BEPCHH KOHTPOJUIepa U TeKymero pexknma (CMID)
B pexxuMe BoJIbIINX CHMBOJIOB

Anpec KonupoBka unentugukaropa kpucramia AN6870A Konupyemblii
Dec. | Hex. | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO flapamerp
120 [78n | o0 1 0 0 0 0 0 1
121 | 7%h 0 1 0 0 1 1 1 0 Wnentudukarop Tuma
122 7Ah 0 1 0 0 0 1 0 0 KoHTpoiiepa AN6870
123 | 780 | 0 1 0 0 0 1 1 0
124 [7ch [ o | v ] v v ] v] v ] v ] v |Num6iosCGROM
125 | 7Dh | IER | IEF | CPR | CPF | CSR | CSF | IN | IX | Koudurypauus

126 | 7Eh LF SZ | CBN | CBX | WEN [ WEX | CS I Kongur. / Cocrosinue

127 | 7Fh X 1IE CP D C B ID SH [ Cocrosinue

ITocTostHHAS YacTh

\" Bapmnanr 3ammsku CGROM

IER HauanpHoe cocTostHMe 6UTa pa3penieHnss 0TOOpaKeHU TUKTOIpaMM

1 — ukcanus paspenieHus: 0ToOpaxkeHust MUKTorpamm B coctostuui IE (T.e. mporpaMMmHoe
IEF yIpaBleHHUE 3aMpelieHo),
0 — nanmmanu3anys coctosiaus IE npu moymave nutanust (IporpaMMHOE YIIPaBJICHHE pa3penieHo)

CPR HavanbHoe cocTossHre OUTa MO3UIIMN Kypcopa

1 — puxcanus Outa mo3unuu Kypcopa B coctossauu CPR (T.e. mporpamMMHOe yIipaBlicHHE
CPF 3arMperieHo),
0 — uannmanu3anus coctossHust CP mpu nmomaye nutanus (MporpaMMHOE YIpaBlIeHUE pa3perieHo)

CSR | HavansHoe cocTosiHue OuTa pa3Mepa Kypcopa

1 — pukcanus Outa pasmepa Kypcopa,

CSF 0 — nanmmann3anys coctostuust CS npu nojgade MUTaHUS
IN Paspemenne HHBEpCUM dKpaHa B CTAaHIAPTHOM pexkume (1 — pasperreHo)
IX Pa3pemienne nHBepcHM YKpaHa B pacminpeHHoM pexume (1 — paspemeHo)
LF Pexwm bonpmmx cumBonoB (1 - BapuaHT KoHTpoiniepa AN6870A)

SZ Y asoennslit pazmep CGROM (s Oyay1iero uCoap30BaHuUs)

CBN | Pa3pemienne MepIiianust Kypcopa B CTaHIapTHOM pexume (1 — pa3pemnieHo)

CBX | Paspenienne Mepuanus Kypcopa B paciinpeHHOM pexume (1 — pasperieHo)

WEN | Pexxum pa3BepTku 3kpaHa B cTangapTHoM pexume (0 — A-tuma, 1 — B-tuma)

WFX | Pexxum pa3BepTku 3kpaHa B pacummpeHHoM pexxkume (0 — A-tuma, 1 — B-tuma)

IlepemeHHast yacTh

CS | Pa3mep kypcopa D | Bxmouenue aucrest
I Texymuii pe>xuM HHBEPCUU C | BxiroueHune Kypcopa
X Cocrosgsane XMODE B | Bxitouenue mepuanus

IE | Paspemenue otoOpaxenus nukrorpamm | ID | MHKp. wim Aekp. agpeca Mpu 3amicy / YTSHUH JaHHBIX

CP | Ilo3unus kypcopa SH | Pazpemenue casura quctuies rnpu 3anucu DDRAM
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9.10. Muunmaausanus KOHTPoJuIepa B pexxnMe BoJibInx cHMBOJIOB

[Ipu BKITIOUEHNH NUTAHUS ABTOMAaTHUYECKH 3allycKaeTcsl (pyHKIHS anmapaTHOM MHULIHMAIN3AINH KOHTPOJIepa,
BBIIIOJIHAIOLIAS CIEAYIOIINE KOMaHbI:

e [lomHast odncTKa mUCIUIes: B 00JacTh CTPOYHBIX CHMBOJIOB DDRAM 3amuceIBaroTCst KOABI mpoderna
20h, B 00JIaCTh TUKTOTPaMM 3aIHCHIBArOTCS KOIbI Oh;

e VYcraHoBKa ()YHKITMOHATILHOTO COCTOSTHUS:

DL=1, paspsuzmHOCTb HHTEpdEiica — 8 GHT*,

IE=0, IIMKTOrpaMMBbI BHIKTIOYCHBI*,

CP=0, CS=0, otoGpasxenue Kypcopa Ha COM15*;

1=0, MHBEPCHUs SKpaHa BBIKJIIOYEHA, €CIIM YIIPaBICHHE HHBEPCHEH pa3perieHo;

o BkiIroueHHE/BBIKIIOYEHNE TUCIIIES:

D=0, nmmcmuieii BRIKIIOUCH,
C=0, Kypcop BBIKJIIOYEH,
B=0, wmepianue BBIKIIOYEHO;

e Pe)xuM BBOJA JAaHHBIX:

I/D=1, pexuM HHKpEMEHTa aJipeca Py BBOJE JIaHHBIX,
S=0,  caBur aucrues Npu BBOJE JaHHBIX 3alpEIICH.

*) Cocrostame 6ur DL, IE, CP, CS xoMans! "YcTaHOBKA (YHKIMOHANLHOTO COCTOSHHSA" MOYKET ONPENeIITCs
3aka3unKkoM TpH 3aKa3e HOBOH 3ammBKH (cM. 11.3.5. "3ammBka KoHTposuiepa').

B ciy4ae eciu ycIiOBUS MMOJAaYd HATPSDKCHUS MUTAHUSI HE COOTBETCTBYIOT TPEOOBAHUAM, YKa3aHHBIM B 11.6.3
"YcinoBusT TOJAYM HANMPSsDKEHUS MUTAHUS TIPU HCIOJIB30BAHWM CXEMBl BHYTPEHHETO ammapaTtHoro coOpoca', To
nporeaypa copoca MOXeT He cpaboTaTh, YTO BBHI30BET OINMOKY WHHIMAIM3ALUM KOHTpoJuiepa. B atom ciyuae
MHUITAATM3AIHS MOXET OBITh BBITIOJHEHA MporpaMMHoO (cM. puc. 31 u 32).

9.11. Ocobennocty BoiBoAa HHGopmauun Ha JKKU-3kpan

Kontpomrep AN6870A B pexxume Bonbmmx CHMBOJIOB MOXET BBIBOJAUTH TEKCTOBYIO HH(MOpPMAIHIO Ha
rpapuaeckyro JKKU-nanems. @opmar cumBonma 10x15 m03BONSET OCTABIATH MPOMEKYTKH MEKAY COCCIHUMHU
cuMBoiaMu mupuHOU B 1 min 2 mycteix SEG mo ropuszonTanu u kak MuHuMyM 1 COM no Beptukanu. Bo3zMoxxHbI
pas3yMuHbIe BapHaHThl GopMaToB HaHesu: BeIcoToH 14-16 COM mns ognoii crpoku nim 30-32 COM uis AByX CTPOK
(cm. puc. 33 u 35). JInvHA CTPOKH MPH WCIONB30BAaHUM BHEIIHUX IPAalBEPOB PACIIUPEHUS OTPAHHYUBACTCS TOJBKO
pasBepTKoii 9kpaHa (1o 400 SEG).

I'paduueckas maHenb MO3BOJSECT BRIBECTH HA HKPaH TOUCYHBIA PUCYHOK (opmara 20x15, cocTaBiICHHBIA W3
IByX coequHeHHBIX BMecTe cuMB0oIoB CGRAM. B CGRAM 3anuceiBaeTcst H300paKeHHE KapTHHKU B COOTBETCTBUH
¢ tabmuneit 18. Jlns BeiOpanHoro Mecta Skpana B DDRAM 3amumceBatorcs xomel 00h m Olh, mocme wero
n300pakeHne PUCYHKA MOSBIISETCS Ha KpaHe.

BapuaHTOB BBIBOJIa Ha TEKCTOBYIO MaHENIb 3HAUUTENBHO OOJBIINE, 371€Ch BO3MOXHOCTH OTPaHUYHUBAIOTCS
TOJIKO MaKCHMaJbHBIM pa3smepoM 3Hakomecta 10x15. HeoOXoauMo JIHIb UMETh BBHAY, 4TO (hopMaT 3HAKOMECTA
9KpaHa JOJDKEH COOTBETCTBOBATH pa3Mepy CUMBOJIOB, 3akoaupoBaHHbIX B CGROM. Ilopsanok 3akaza 3allMBKH Ha
3aBoje-u3rorosutene cM B 11.3.6. [Ipumep nmoakmouenus KKU-manenn s oToOpakeHUs CUMBOJIOB 8X 14 mpuBencH
Ha puc. 34.

9.12. H3MeHeHUH JIEKTPUYECKHUX IAPAMeTPOB

B pexxnme bonpmux CHMMBOJIOB IPH YBEJIWYEHUH 4acTOTHI reHeparopa Fosc mo 400 kI’ THmoBoe 3HaueHHe
ToKa rmorpebienus Ipp yBenmuuBaercs B 1.5 pasa.
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IHpoepammnasn unuyuanuzayus 6 pexcume 8-paspsaonoeo unmepgbetica

Bxirouenne nutanusgs VDD

v

Osxumanue Oonee 12 mMc mociue
yctanoBineHust VDD=4.5B

v

Yemanoexa gynxyuonanvruoeo cocmosinus (8-paspsonoeo unmepgpetica)

RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 0 0 0 1 1 * * * *

| Osxumanue 6onee 31.5 MKc |

v

Yemanoexa ghynxyuonanvnoeo cocmosnus (8-paspsionoeo unmepghetica)

RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0

0 0 0 0 1 1 * * * *

| Oxumanue 6onee 31.5 Mkc |

v

Yemanoexa gynxyuonanvruoeo cocmosinus (8-paspsionoeo unmepgpetica)

RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 * * * *
| Osxumanue 6onee 31.5 MKC |
RS RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Yemanoesxa aopeca DDRAM (40h)

RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0O

0 0 1 1 0 0 0 0 0 0

UYacrora reneparopa Fosc=270kI'1

Oxupanue 6omnee 20 mc mocie
ycta"oBnenuss VDD=2.7B

MPOBEPATHCA I1OCJIE TOAaYU

®djar 3aHATOCTH HE JOJDKCH
9TOH KOMaHIbI

MIPOBEPATHCS MOCIIE TOJATH

®dyar 3aHITOCTH HE JOJLDKEH
9TOH KOMaH/IbI

TMPOBEPATHCA IOCJIC MOaYn

djiar 3aHATOCTH HE JTOJDKEH
3TOM KOMaHIbI

dyar 3aHATOCTH MOXKET
MIPOBEPATHCS TOCIE MOJAYH
CIEIYIOIUX KOMaH]T

VYcTaHOBKA (yHKI[MOHAIBHOTO COCTOSHUS
(pa3peleHus MIKTOrpaMM, BUIa Kypcopa U

pa3pelIeHNs HHBEPCHHU SKpaHa)

Brixnrodenne JUCILICA

YcranoBka aapeca DDRAM Ha
HayaJio 00J1aCTH MUKTOrPaMM

3anucy oannvix (0h)

RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0

1 0 0 0 0 0 0 0 0 0

[ToTopuTs 40 pa3

Muunmanuzamnms odnacti
nukTorpamm (3amucek Oh 40 pa3s)

A 4

Ouucmka oucnies

RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0

0 0 0 0 0 0 0 0 0 1

Konen nmHunmamn3anun |

Puc. 31.
(8-pa3psaaHblii nHTEpdeiic).
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Ipoepammnasn unuyuanuzayus 6 pexcume 4-paspsaono2o unmepghetica

| Bxmouenue nuranus VDD UYacrtora reneparopa Fosc=270kI "1
Osxumanue 6onee 12 mMc mociue Osxumanue 6onee 20 Mc mociue
ycta"oBneHnust VDD=4.5B yctanoBnenust VDD=2.7B

v

Yemanoesxka ¢ynkyuonanvhozo cocmosnus
(8-paspsonozo unmepgetica)

RS RW | DB7 | DB6 | DB5 | DB4 @d1ar 3aHATOCTH HE JO0JDKEH
0 0 0 0 1 1 [POBEPATHCS MOCIIE MOAAYH
3TOM KOMaH/IbI

v

| Osxumanue 6onee 31.5 MKc |

v

Yemanoska gpynkyuonanvrozo cocmosinus
(8-paspadnozo unmepgetica) ®drar 3aHATOCTH HE JOJKCH
RS RW | DB7 | DB6 | DBS | DB4 MIPOBEPATHCS IOCIE MOJAYH
0 0 0 0 1 1 3TOM KOMaH/IbI

v

| Osxumanue 6onee 31.5 MKc |

v

Yemanoska gpynkyuonanvrozo cocmosmus
(8-paspsonozo unmepetica) Drar 3aHATOCTH HE JOJDKEH
RS | RW | DB7 | DB6 | DB5 | DB4 HPOBEPSTHCS MOCIIE [OAAYH
0 0 0 0 1 1 3TOM KOMaHIbI

Y

| Osxumanue 6onee 31.5 MKc |

®rar 3aHATOCTH MOXET
TMPOBEPATHCA OCJIC MOJaYn

* CIELYIOIINX KOMaH[
RS RW | DB7 | DB6 | DB5 | DB4
0 0 0 0 1 0 YcraHoBKa (PyHKIIMOHATEHOTO COCTOSIHUS
(pa3peleHus MUKTOrpaMm, BUIa Kypcopa
0 0 IE CS CcP I U pa3peleHHs] HHBEPCHHU DKpaHa)
0 0 0 0 0 0
0 0 1 0 0 0 BrlikimoueHue guciest

Yemanosxa aopeca DDRAM (40h)
RS | RW | DB7 | DB6 | DB5 | DB4
0 0 1 1 0 0

0 0 0 0 0 0

Ycranoska agpeca DDRAM na
Hayauo 00TacTH MUKTOTPaMM

3anucw oannvix (0h)
RS | RW | DB7 | DB6 | DB5 | DB4

0 0 1 1 0 0 WHumammsamst 061actu
0 0 0 0 0 0 nukTorpamm (3amuck Oh 40 pa3)

| IToBTopuTH 40 pas
\ 4
Ouucmra oucnies
RS | RW | DB7 | DB6 | DB5 | DB4
0 0 0 0 0
0 0 0 0 0 1

v

Konen wHHnIManmmM3anuu |

(e}

OurcTKa TEKCTOBOM CTPOKH

Puc. 32. TIporpamMHasi MHHULIMAJIU3AaLUsI KOHTPOJLIepa B peskuMe Boibinx cUMBOJ10B
(4-pa3psiaHblii MHTEpdeiic)
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I

AN6870A

COMI oW A Y
COM2

:*m

COM16

SEG1

SEG10

SEGS80

Hanpsoxenne cmerenus - 1/5,
CTETeHb MYJIbTHIUIEKCUpOBaHus - 1/16

Puc. 33. Ilpumep noakarodyenus ;KKU-nanean na § cumsoion 10x15.

AN6870A

COMI o mAY
COM2

COMI16—

SEG1

SEGI0[

SEG79
SEGS0 — Hanpsoxenue cMemenus - 1/5,
CTETeHb MYJIbTHIUIEKCUpOBaHus - 1/16

Puc. 34. Tlpumep noakiawyenusi JKKU-naneau na 8 cumsoJion 8x14
¢ KypcOpoM JIBO/iHOM IHPHHBI.
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AN6870A

SEG4IO

SEG10

SEGI

COM1
COM2

COM16

SEG41

SEG50

SEGS0

Hanpsoxenne cmerenus - 1/5,
CTETeHb MYJIbTHIUIEKCUpOBaHus - 1/16

Puc. 35. Mpumep noakiaroyenusi 7JKKU-naneau Ha 2 crpoku no 4 cumsoJa 10x15.
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[MPUIJIOXEHME 1

Kapra 3aka3a nis kouTpo/iiepa AN6870 B cTaHAapTHOM M paclIMPEeHHOM PeKMMAax

DyHKUMA

CrangapTHbli
pexRIM
XMODE=1

PacmupeHHbIii
PexKUM
XMODE=0

KommenTapuu

1. Homep cranmapTHOH
3ammBkd CGROM

[Mapamerp yka3pIBacTCs €CIM BBIOMpAETCS OAWH U3
cTaHAapTHeIX BapuantoB 3amuBkd CGROM. Ecmu
3aKa3bIBaeTCsl COOCTBEHHBI BapHAHT 3alIMBKH, TO K KapTe
3aKaza TPHKIAABIBACTCS COOTBETCTBYMOHIas ¢Gopma, a
JIAHHBIN MMapaMeTp He yKa3bIBaeTCs (CTABUTCS NPOUCPK).

2. Pa3zpemienne BEIOOPKH
nByx ctpanul CGROM

D—;[a
L] wer

D—;[a
[ wer

IIporpammuas BeIOOpKa AByX cTpanuiy CGROM moxer
OBITH pa3pelieHa JHO0 B PacCIIMPEeHHOM pexXHuMe, OO0 B
IIBYX PEKUMaxX OTHOBPEMEHHO.

3. HavanbHslit agpec
BTOPOW CTPAHHIIBI
CGROM

4. Koneunslit agpec
BTOPOW CTPAHHIIBI
CGROM

HavanbHblii M KOHEYHBIM ajapeca BTOPOW CTpaHMLBL
CGROM 3anaroTcst TOIBKO €CITH BEIOOPKA BTOPOH CTpaHH-
15l (11.2) pa3perieHa XoTs Obl B OTHOM H3 PEKIMOB.

Anpeca CTOJIOLOB TaONMIBI KOIMPOBKH CHMBOJIOB
YKa3bIBAIOTCA JINOO B 16-pudyHOM, JTHOO B JECATUYHOM,
m6o B nBomuHOM Buzae (cybpduxcet h, d wm b
COOTBETCTBEHHO).

Hanpuwmep: h, g, 1110(b

5. Pa3pemenue nuuBepcuun
9KpaHa

[J- na
D*HCT

[J- na
I:‘ — HET
] (uxkc.

] (hUKCHUpPOBaHHBIH
~_peXUM HHBEPCHHU

PaspemeHe nporpaMMHOIO yIpaBieHHs HHBepCcHen
9KpaHa MO0 3aJaHHE IOCTOSHHOIO HEBBIKIIOYAaeMOro
pexxuMa  MHBepcHH.  IIporpaMMHOE  yHpaBiICHHUE
HWHBEPCHEH MOKET OBITH Pa3peIeHo 00 B pacCIIUPEHHOM
pexume, MO0 B IBYX pEXKHMax OJHOBPEMEHHO.
OukcupoBaHHas HHBEPCUs MOXET OBITh TOJBKO B
PacCIIMPEHHOM PEXXUME WK B JIBYX PEKHMax

6. Hcromp3oBaHue
cumBosioB CGROM msa
konoB 08h-0Fh

D—;[a
[]- ner

Pazpemienne BriOopku cumBozoB CGROM mo aapecam
08h-OFh, 49TO mMO3BONAET YBEIMYHTH YHCIO CHMBOJIOB
CGROM 1o 248. Moxer ycTaHaBIMBATHCS TOJIKO JUIS
JBYX PEKHMOB OJTHOBPEMEHHO.

7. Pa3penienue MepLaHus
MOJICTPOYHOT0 Kypcopa

D—z[a
L]- mer

D—;[a
[]- ner

VYcraHOBKAa MEpLAIOIIETo MOACTPOYHOrO Kypcopa IHpH
OJHOBpEMEHHOM BKIIO4YeHHH Kypcopa (Cursor On) wu
pexxuma Mepuanus (Blink On). Moxer ObITh pa3perieHa
00 B PACIIMPEHHOM PEXHUME, JHOO B IBYX peXHMax
OJIHOBPEMEHHO.

8. Crrocob opmupoBanus
BPEMEHHOW THarpaMMel
apaiisepos COM u SEG

D - A-tuma
D - B-tuna

D - A-tuma
D - B-tnna

VYcraHOBKa THIA YNpaBiICHHS SKPAaHOM Ha BBIXOAAX
COM u SEG: cMeHa MOJISIPHOCTH HANPSDKEHHUS B KaXKAOM
muksie COM (Tum A) WM B IUKIE pEreHepaluyd BCETO
aKkpana (tun B).

9. YcranoBka (yHKIHO-
HAJIBHOTO COCTOSIHUS:

Paspsanocts uHTEpdEiica

Uucno cTpok 3KpaHa

Pazmep mpudra

D - 4 OuTa (MHUIINATA3AITH )

[1-8 6ur (MHMLDHANTH3AIN)
[1- 4 6ura (pukcarnms)
[]- 8 6ur (puxcarms)

L1 CTpOKa (MHUIIUATHA3AIIH)

1.2 CTPOKH (MHHUIIHATIN3AIIH)

1.1 cTpoka ((uxcanus)

) CTPOKH ((UKCAIHs)

D - 5x8 (MHUIHIATH3AINA)
[1-5x8 (puxcamms)
L1 sx11 (puxcanus)

BrI6Op Ha4yaibHOrO COCTOSIHUSI OCHOBHBIX PEXHUMHBIX
napaMeTpoB KOHTpoJUlepa WiM (UKcalys UX B ompele-
JICHHOM COCTOSHUH (0€3 BO3MOKHOCTH IPOTPaMMHOTO
YIpaBIICHHSA).

duxcauus mapaMerpa MOXET HCIOIb30BaThCS, €CIU
IBTEPHATUBHOE COCTOSIHUE VISl JaHHOW KOH(UTrypauuu
KOHTpOJUIEpa UCHOJIb30BaTh HE Ipeanonaraercs. Hampu-
Mep, ecmi B CGROM 3akomupoBaH TONBKO HIPUQPT
tdhopmara 5x11, To MOKHO 3aMKCHPOBATH AaHHBIH pa3Mep
mpudra W YUCIO CTPOK HKpaHa, IOCKONIBKY JIPyroro
pasmepa mpudra B JaHHOM CIy4ae HE CyLIECTBYET.

ITapamerpbl MOTYT OBITH YCTaHOBJEHBI TOJBKO IS
000HX PEXKUMOB OJTHOBPEMEHHO.

3aka3zuyuk
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[MPUIJIIOXEHMUE 2

Kapra 3aka3a nis kourposiiepa AN6870A B pexume oro0pakenusi Boabminx cuMB0J10B

DOyHKuus

Pexum

XMODE=1

Pe:xxum
XMODE=0

KommenTapun

1. Homep cranmapTHOH
3ammBkd CGROM

[MapameTp yKa3bIBaeTCs €CIM BBHIOMpAETCS
OJMH W3 CTaHJAPTHBIX BAPUAHTOB 3aIIUBKU
CGROM. Ecnu 3akaseiBaeTcs COOCTBEHHBII
BapI/IaHT 3alllMBKH, TO K KapTe 3aKa3a
MPUKJIAABIBACTCSA COOTBETCTBYMOMAs (opma,

2. Pazpemenue
WHBEPCUU IKpaHa

[1- na
D*HGT

[]-

I:' — HET
L] ¢ukc.

(UKCUpPOBaHHBIT
PEKUM HHBEPCUH

a JaHHBI MmapaMeTp He YKa3bIBaeTCs
(cTaBUTCS MPOYEPK).
|:| —na Pazpemenue [IPOrPaMMHOTO yIpaBJIeHUSA

MHBEpPCHEH dKpaHa JIMOO 3aJlaHue IIOCTOSHHOTO
HEBBIKIIIOYaEMOT0 pexuma HWHBEPCHU.
[IporpaMmHOe MpaBiieHNE HHBEPCUEH MOXKET OBITH
pasperieHo Ju00 B pacIuPEHHOM peXuMe, 0o B
IBYX peXHMax oaHOBpeMeHHO. DukcupoBaHHas
HHBEPCHST MOXKET OBITh TOJBKO B PAaCIIMPEHHOM
PEKHMME WITH B IBYX PEKUMaX.

3. Croco6 ¢opmu-
POBaHUs BPEMEHHON
JMarpaMMBbl IpailBepoB
COM u SEG

[1- A-tuma
[ ]- B-tuma

[1- A-tuma
[ ]- B-tuma

YcTaHoOBKa THMA YIpPaBICHHS SKPaHOM Ha
Beixogax COM u SEG: cMeHa MOJSPHOCTH
HanpsDKeHUs B KaxkaoM nukiae COM (tum A)
WIN B IMKIE pEreHepanuy BCETO 3KpaHa
(tun B). YcranaBnmBaeTcs AN KaXIOTo U3
PESKHUMOB HE3aBHCHMO.

4. YcranoBka (yHKIH-
OHAJIBHOTO COCTOSTHHMS:

- PazpsanocTth
uHTEepdeiica

- pasmep Kypcopa

- TIOJIOXEHHE Kypcopa

[ 1- 4 6ura (MHUITTAITA3ALTH )

(-8 6ur (MHALIMANTHA3a1H)
[]- 4 6ura (puxcarus)
(-8 6ur (dukcarus)

-1 CTpOKa (MHUIINATH3AIINA)

-1 cTpoka (puxcars)

[-2 CTpOKH ((pUKcarys)

[1-15-itcoM (MHHUITTAITA3ALTH )
[1-15-it com (puxcarus)
[1-16-it cOM (puxcarus)

Bri6op HauanbHOTO COCTOSIHHS OCHOBHBIX
PSKUMHBIX TapaMeTpoB KOHTpOJUIEpA WIIH
¢uKcayst MX B OMNPEACICHHOM COCTOSHHHU
(6e3 BO3MOXHOCTH IPOTPAMMHOTO yIIpaBie-
HUSA).

Ouxcanus MapamMeTpa MOXET HCIOJb30-
BAaTKCS, €CIIM AJIbTEPHATUBHOE COCTOSIHUE IS
JaHHOH KOH(UIypanuu KOHTpoJuiepa Hc-
I0JIb30BaTh HE IPEINoIaraeTcs.

[Tapamerp MoXeT OBITH YCTAHOBJICH JUIS
000UX PEKUMOB OJTHOBPEMEHHO.

Kypcop moxer pacrnionaratscst B OHON WU
B JBYX CTpokax cuMBoia. [lapamerp Moxet
OBITh YCTAaHOBJCH IJIsI OOOHWX pPEKHUMOB
OJTHOBPEMECHHO.

Kypcop moxer nHaunHathes B 16 wimu B 15
CTpOKE cuMBOJa. B ciydae IByXCTpodHOTO
Kypcopa oH Oyzaer pacmonaratbes B 16 mlS
uii B 15 u 14 cTpokax CUMBOJIa COOTBETCT-
BeHHO. [lapameTp MoeT OBITH yCTaHOBJIECH
JUI 000HX PEKUMOB OJTHOBPEMEHHO.

3aka3zuyuk

73

200 .




0000000O0| 00 COOO0OO0000| 00000000, 00000000000 0O0O000C) O0000000000( COOO0O00000| 00000000000 0OOO0O00000| 00000000000 0O0O00000000| 00000000000 00000000000 | 00000000000 0000000000

IlepBas crpannna (mpudt Sx8 u Sx11)

|

00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN 00000000 O0O00O0000000( COCO0O00000| 00000000, O0O00O0000000( COCO0O00000| 00000000, 00000000000 0O0O0000000| 00000000000
00000000l O000O0000000( CODO0O00000| O0O00O00O00000( CODO0O00000| 00000000 O0O00O0000000( CODO0O00000| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O0000O0000000( CODO0000000| 00000000000( CO000000000)
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 COOO0O00000| O0000000000( OOOO0O00000| 00000000000 OCO0O0000000 | 00000000000 OO0O00000000)
00000000l O0O000000000( CODO0O00000| O0O00O0000000( COOO0O00000| O0O000000000( DO0O0O00000| O0000000000( 0O0O0000000| 00000000000 0O0O00000000| 00000000000 0O0O00000000| 00000000000 00000000000 00000000000
0000O0000P00( COCO0O00000| 00000000000 0O0O0000C)| O0O00O0000000( COCO0O00000| O0O00O0000000( CO0O0O00000 | O0000000000( COCO0000000| O0000000000( CODO0000000| 00000000000 CO0O0000000)| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000P00{ 0O0O0O00000| O0000000000| 0O0O000aC O0O0O0000000( CODOO0O00000)| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O00000000000( CODO0O00000| 0000O0000000( CO0O0000000) O00000000000( CO000000000)
0 o ] 6 0 0 00000000000 CODO0oOC0) 00000000000 DODODO00000| 00000000000 DODODOO0000| ODOD00O0000( DODODO00000 | ODO0O000000( DODODO00000| OD0DO000000( DODODO00000)
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! 6 | 5 | O 00000000000 DODODO00000| O0000000000
8 o 00000000000 DODODO00000| ODODO0O0000( DODODO00000 | 0000000 OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
0O000000| ODOD0000000( DODODO00000| 00000000 1 | ODODO000000( DODODO00000| O00DODO0000( DODODO00000| 0D0D0000000( DODODO00000| O0000000000( DODODO00000| 00000000000( DODODO00000)
0 o ] 6 0 0 00000000000 CODO0oOC0) 00000000000 DODODO00000| 00000000000 DODODOO0000| ODOD00O0000( DODODO00000 | ODO0O000000( DODODO00000| OD0DO000000( DODODO00000)
8 o 00000000000 DODODO00000| ODODO0O0000( DODODO00000 | 0000000 OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
00000000E00 DODODO00000| O0O0O000000( CODO0OOC0) OoOo0oo0000( DODODO00000| ODODODO0000( DODODO00000 | ODODO0O0000( DODODO00000 | ODOD0000000( DODODO00000 | 0000000 00000000000 DODODO00000| O0000000000
00000000P00{ CODOO0O00000| DOO0O000P00| CO0O0OO0 ODODO000000( DODODO00000| O00D0DO0000( DODODO00000| 0D0D0000000( DODODO00000| OD0D0DO0000( DODODO00000| 000D0000000( DODODO00000) 000DO000000( DODODO00000)
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 COOO0O00000| O0000000000( OOOO0O00000| 00000000000 OCO0O0000000 | 00000000000 OO0O00000000)
00000000l O0O000000000( CODO0O00000| O0O00O0000000( COOO0O00000| O0O000000000( DO0O0O00000| O0000000000( 0O0O0000000| 00000000000 0O0O00000000| 00000000000 0O0O00000000| 00000000000 00000000000 00000000000
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O000000( COCO0O00000| 00000000, O000O0000000( 0O0O0O0aC O0O00O0000000( CODO0O00000| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O0000O0000000( CODO0000000| 00000000000( CO000000000)
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 COOO0O00000| O0000000000( OOOO0O00000| 00000000000 OCO0O0000000 | 00000000000 OO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
0000O0000P00( COCO0O00000| 00000000000 0O0O0000C)| O0O00O0000000( COCO0O00000| O0O00O0000000( CO0O0O00000 | O0000000000( COCO0000000| O0000000000( CODO0000000| 00000000000 CO0O0000000)| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O000000( COCO0O00000| 00000000, O000O0000000( 0O0O0O0aC O0O00O0000000( CODO0O00000| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O0000O0000000( CODO0000000| 00000000000( CO000000000)
0 o ] 6 0 0 00000000000 CODO0oOC0) 00000000000 DODODO00000| 00000000000 DODODOO0000| ODOD00O0000( DODODO00000 | ODO0O000000( DODODO00000| OD0DO000000( DODODO00000)
8 o 00000000000 DODODO00000| 0000000000 DODODOO0000| O0O0O0O0000( DODODO00000| O0O0O000000( DODODO00000| 0000000000 DODODO00000| O0O0O000000( DODO0000000| 0000000000 CODO0000000| 00000000000
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
0O000000| ODOD0000000( DODODO00000| 00000000 1 | ODODO000000( DODODO00000| O00DODO0000( DODODO00000| 0D0D0000000( DODODO00000| O0000000000( DODODO00000| 00000000000( DODODO00000)
00| DODO0oOC0) 00( DODODO00000| 00000000000 DODODO00000)| O00D0000000( DODODO00000| 00000000000 DODODO00000| OD00O000000( DODO0O00000)

8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
00000000E00 DODODO00000| O0O0O000000( CODO0OOC0) OoOo0o00000( DODODO00000| 0000000000 DODODO00000 | ODO00000000( DODODO00000 | ODODO0O0000( DODODO00000 | ODODO000000( DODODO00000)| 0000000000 DODODO00000)
8 o 00000000000 CODO0OO0! 00000000000 CODO0OO0! 6 | 6 | 00000000000 DODO0o00) Dm

0O000000| 00| DODO0OO0 O0O0o00o 00| DODO0OO0 00| DODOOo0o 0| OOOD0000

0000000O0| 00000000000 0O0O000C) 00000000 00000000 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000, 00000000000 COOOOO00000| 00000000 00000000000 0O0O000C)N

00
00| DOOO0OOCN

|
00000000l 00000000 O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( COCO0O00000| 00000000, O0O00O0000000( COCOO0O00000| 00000000 O0O00O000000( CO0O0O00000]
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
0000O0000P00( COCO0O00000| 00000000000 0O0O0000C)| O0O00O0000000( COCO0O00000| 00000000000 CO0O0O00000 | O0000000000( CODO0O00000 | 00000000000 CO0O00000000 | 00000000 00000000000 0O0O0000000| 00000000000
00000000P00{ 0O0O0O00000| O0000000000| 0O0O000aC O0O0O0000000( CODOO0O00000)| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O00000000000( CODO0O00000| 0000O0000000( CO0O0000000) O00000000000( CO000000000)
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 COOO0O00000| O0000000000( OOOO0O00000| 00000000000 OCO0O0000000 | 00000000000 OO0O00000000)
00000000l O0O000000000( CODO0O00000| O0O00O0000000( COOO0O00000| O0O000000000( DO0O0O00000| O0000000000( 0O0O0000000| 00000000000 0O0O00000000| 00000000000 0O0O00000000| 00000000000 00000000000 00000000000
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000l O0O00O000000( COCO0O00000| 00000000, O000O0000000( 0O0O0O0aC O0O00O0000000( CODO0O00000| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O0000O0000000( CODO0000000| 00000000000( CO000000000)

16COM / 80SEG maTpuunblii koutposiep KK  AN6870

0 o ] 00 DODO0O00000| 0000000 00000000000 CODO0oOC0) 00000000000 DODODO00000| 0000000000 DODODO00000| 0000000000 DODODO00000| 0000000000 CODO0000000| 00000000000 CO0O0000)|

1
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
00000000E00 DODODO00000| O0O0O000000( CODO0OOC0) 6 | 6 | OoOo0oo0000( DODODO00000| 0000000000 DODODO00000 | ODO0O000000( DODODO00000)]
0OOoOo0DEo0( DODODO00000| 0000000000 DODODO00000| ODOD00O0000( DODODO00000 | ODODO0O0000( DODODO00000 | DDO000O0000( DODODO00000)| 0000000000 DODODOO0000)| 0000000000 DODODO00000 | 0000000000 DODODO00000)
00000000P00{ CODOO0O00000| DOO0O000P00| CO0O0OO0 ODODO000000( DODODO00000| O00D0DO0000( DODODO00000| 0D0D0000000( DODODO00000| OD0D0DO0000( DODODO00000| 000D0000000( DODODO00000) 000DO000000( DODODO00000)
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 0O0O0O00000| 00000000000 0O0O00000000| 00000000000 00000000000 | 00000000000 0O0000000)
00000000l 00000000000 00000000 00000000000 OO0O0OOCN 00000000000 00000000000 00000000000

{m]
[m]
(]
|
|
|
|
52
(]
OO0
OO0
|l
|m]
|m]
|m]
|m]
H
(]

|/
||
||
||
||
2l
| ]
||
OO0
|l
|m]
|m]
|m]
|m]
H
(]
{m]
[m]
(]
|
|
|
|
52
(]
OO0
OO0
|/
||
||
||
||
2l
| ]
||
OO0
|l
|m]
|m]
|m]
|m]
H
(]
{m]
[m]
(]
|
|
|
|
52
(]
OO0
OO0
|/
||
||
||
2l
||
| ]
||
OO0
|l
|m]
|m]
|m]
H
{m]
(]
{m]
[m]
(]
|
|
|
52
OO0
(]
OO0
OO0
(]
|
|
|
52
OO0
(]
OO0
o o o

MDD MDD MDD
o0 00 00
o0 00 00
00| 00
o0 00 00
mn mm mm
o0 00 00
00
MDD MDD MDD
0| 00 00
0| 00 00
0| 00
oo 00 00
MDD MDD MDD
u] ]
0| 00 00
00
00
MDD MDD MDD
Il ]
o0 00 00
o0 00 00
00| 00 00
MDD MDD MDD
o0 00 00
00
o0 00 00
00| 00 00
MDD MDD MDD
u] ]
0| 00 00
0| 00 00
oo 00 00
DDDDDDDDMWW 00 DDDDDEDmmm DDDDDEDmmm
00
0| 00 00
oo 00 00
MDD MDD MDD
Il ]
o0 00 00
00
00
MDD MDD MDD
Il ]
o0 00 00
o0 00 00
00| 00 00
00| 00 00
0| 00 00
m mnn m
00
MDD MDD MDD
Il ] ]
o0 00 00
o0 00 00
00| 00
o0 00 00
mn mm mm
o0 00 00
00
MDD MDD MDD
u] ] ]
0| 00 00
0| 00 00
oo 00
MDD MDD MDD
0|
0| 00 00
oo 00

HI'CTPEM

: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
i H R
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :
: : : : :

O
aooog aooog aooog ‘ooooo ‘ooooo aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo
og oooog oooog O 0 ooooo oooog O 0 ooooo oooog m [mf ooooo O 0 oooog oooog O 0 O
aooog aooog aooog ‘ooooo ‘ooooo aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo
[mf m [mf m [mf O 0 O 0 m [mf O 0 O 0 m [mf m [mf O 0 O 0 m [mf m [mf O
aooog aooog aooog ‘ooooo ‘ooooo aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo aooog aooog ‘ooooo ‘ooooo
[mf m [mf m [mf O 0 O 0 m [mf O 0 O 0 m [mf m [mf O 0 O 0 m [mf m [mf O 0 O

00000000l 00000000000 00000000 00000000000 OO0O0OOCN 00000000 00000000000 00000000 00000000000 00000000 00000000000
00000000l O000O0000000( CODO0O00000| O0O00O00O00000( CODO0O00000| 00000000 O000O0000000( CODO0O00000| O0000000000( 0ODO0O00000| O0000000000( 0O0O0000000| O0000000000| 0O0O00000000| 00000000000| 0O000000
0000000O0| 00000000000 COOO0O00000| 00000000, 00000000000 0O0O000C) 00000000000 COOO0O00000| 00000000000 COOO0O00000| O0000000000( OOOO0O00000| 00000000000 OCO0O0000000 | 00000000000 OO0O00000000)
00000000l O0O000000000( CODO0O00000| O0O00O0000000( COOO0O00000| O0O000000000( DO0O0O00000| O0000000000( 0O0O0000000| 00000000000 0O0O00000000| 00000000000 0O0O00000000| 00000000000 00000000000 00000000000
0000O0000P00( COCO0O00000| 00000000000 0O0O0000C)| O0O00O0000000( COCO0O00000| O0O00O0000000( CO0O0O00000 | O0000000000( COCO0000000| O0000000000( CODO0000000| 00000000000 CO0O0000000)| 00000000000 CO0O00000000)
00000000l O0O00O0000000( COCO0O00000| 00000000, 00000000000 OO0O0OOCN O0O00O0000000( CODO0O00000| O0O000000000( COCO0O00000| O0O000000000( CO0O0000000 | O0000000000( CO0O0000000| 00000000000 CO0O00000000)
00000000P00{ 0O0O0O00000| O0000000000| 0O0O000aC O0O0O0000000( CODOO0O00000)| O000O0000000( CODO0O00000| O00000000000( CODO0O00000| O00000000000( CODO0O00000| 0000O0000000( CO0O0000000) O00000000000( CO000000000)
0 o ] 6 0 0 00000000000 CODO0oOC0) 00000000000 DODODO00000| 00000000000 DODODOO0000| ODOD00O0000( DODODO00000 | ODO0O000000( DODODO00000| OD0DO000000( DODODO00000)
00000000E00 DODODO00000| O0O0O000000( CODO0OOC0) 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! 6 | 5 | O 00000000000 DODODO00000| O0000000000
0O000000| ODODO000000( DODODO00000| O0ODODO0000( DODODO00000| OD0Do000; ODODO000000( DODODO00000| O00DODO0000( DODODO00000| 0D0D0000000( DODODO00000| O0000000000( DODODO00000| 00000000000( DODODO00000)
0 o ] 6 0 0 00000000000 CODO0oOC0) 00000000000 DODODO00000| 00000000000 DODODOO0000| ODOD00O0000( DODODO00000 | ODO0O000000( DODODO00000| OD0DO000000( DODODO00000)
0OOoOo0DEo0( DODODO00000| 0000000000 DODODO00000| ODOD00O0000( DODODO00000 | ODODO0O0000( DODODO00000 | DDO000O0000( DODODO00000)| 0000000000 DODODOO0000)| 0000000000 DODODO00000 | 0000000000 DODODO00000)
8 o 6 | OoOo0o00000( DODODO00000| 0000000000 DODODO00000 | ODO00000000( DODODO00000 | ODODO0O0000( DODODO00000 | ODODO000000( DODODO00000)| 0000000000 DODODO00000)
8 o 6 | 00000000000 CODO0OO0! OoOo0oo0000( DODODO00000| 0000000000 DODODO00000| ODODODO0000( DODODO00000 | ODO00000000( DODODO00000 | 0000000000 DODODO00000)
0O000000| ODOD0000000( DODODO00000| 00000000 ODOD0000000( DODODO00000| 00000000 00000000000 DODODO00000| OOO0O000P00( CODOO0O00000| DOO0O000P00( CODOOO000000| DOO0O000P00| CO0O0000000| 00000000000
oo poC0)| ([ DO00( DODODO00000| 00000000000 DODO0O00000| 00000000000 DODO0000000| 00000000000 DODO0000000| 00000000000
O ~ jocoo e 0000 DODODO00000| O0ODO0O0000( DODODO00000| O0O0O000000( DODODO00000| O0O0O000000| CODO0000000| 00000000000
O o 1| [ 0000 DODODO00000| O0ODO0O0000( DODODO00000| O0O0O000000( DODODO00000| O0O0O000000| CODO0000000| 00000000000
O 1| e 0000 DODODO00000| O0ODO0O0000( DODODO00000| O0O0O000000( DODODO00000| O0O0O000000| CODO0000000| 00000000000
[ninn i (nun] ml J0000( DODODO00000| O0O0O000P00{ DODODO00000| DO00O000P00( CODOOO000000| D000O000P00| CO0O0000000| 00000000000

[MPUJIOXEHMUE 3
Ia610H KOAMPOBKH 3HAKOT€HEPATOPA /Il CTAHAAPTHOIO U paclIMpPeHHOro pe;kumMoB (AN6870)

= — ~ e < wn © ~ w© = < -] Q a = =

200 .

”

74

3aKka3uuk




16COM / 80SEG maTpuunblii koutposiep KK  AN6870

HI'CTPEM

=

II1a0J10H KOOMPOBKH 3HAKOTeHEPaTOpAa JIsl CTAHAAPTHOI0 U PAaCIIMPEHHOro pe:kumMoB (AN6870)

Bropas crpannna (mpudr 5x8)

OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 0O00D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
OOoo000o00 Ooo0Oo000 00000000 OOoo000o00 00000000 0o0o0o000 Ooo0o000 00000000 Ooo00o00 00000000 00000000 0Oo00000 OO000o00 Ooo0o0o00 00000000 Ooo0o000
00000000 | 0O00D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
OOoo000o00 Ooo0Oo000 00000000 OOoo000o00 00000000 0o0o0o000 Ooo0o000 00000000 Ooo00o00 00000000 00000000 0Oo00000 OO000o00 Ooo0o0o00 00000000 Ooo0o000
OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 0O00D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
OOoo000o00 Ooo0Oo000 00000000 OOoo000o00 00000000 0o0o0o000 Ooo0o000 00000000 Ooo00o00 00000000 00000000 0Oo00000 OO000o00 Ooo0o0o00 00000000 Ooo0o000
00000000 | 0O00D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
00000000 | 0O0D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | DO000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | DO000000
OOoo000o00 Ooo0Oo000 00000000 OOoo000o00 00000000 0o0o0o000 Ooo0o000 00000000 Ooo00o00 00000000 00000000 0Oo00000 OO000o00 Ooo0o0o00 00000000 Ooo0o000
OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
OOO00doao Ooo0dodo 00000000 OOO00doao 00000000 0o00doooa 00000000 00000000 00000000 00000000 OoO0doao 00000000 OOd0doao 00000000 000do0oo 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | O0000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000
00000000 | 0O00D0000 | 00000000 | 00000000 | 00000000 | 000000040 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000
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16COM / 80SEG maTpuunblii koutposiep KK  AN6870

[MPUIJIIOXEHMUE 6

CraniapTHbIe 3a1IMBKH KOHTPOJLIepa

3ammBka AN6870-0000

CraHaapTHBIH pexxuM PacuumpeHHblii pesxxum
Hapauerp XMODE=1 XMODE=0
1. Homep cranmapTHON 3aIIUBKH 300
CGROM
[IporpammHOe yripaBieHUE
2. Ctpanuna CGROM 1 ctpanuua (6ut "P" koMaHB! 'Y cTaHOBKA
(hYHKIIMOHATTBHOTO COCTOSHUS")
MPOTPaMMHOE yTIPABIICHHE
5 p HMHBEpCcHUei
. Pa3pemenne naBepcun sKpaHa HET (6 "T" Komar b1 "YcTaHoBKa
(hyHKIIMOHAIIBHOTO COCTOSTHUS")
7. Pa3penienue MepLiaHus et 1
MOJICTPOYHOTO Kypcopa
8. Cnoco0 popmupoBaHus
BPEMEHHOW JuarpamMmsl A-tuna B-tuna
npaiisepoB COM u SEG
9. YcTaHoBKa (hyHKIIMOHAIBHOTO
COCTOSIHUSI:
- Pa3psimHOCTE MHTEpdEiica 8 OUT (MHUITHATH3ALIVS)
- Hucno cTpok 3KkpaHa 1 cTpoka (MHUITMATA3AIIHS)
- pa3mep mpudra 5x8 (MHUIATH3AIIHS)
Anpec -
DD}gAM Koauporka unentudukaropa kpucraiia AN6870-0000 Komupyemsri
napamerp
Dec. | Hex. | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DB0 | 3uauenue
120 | 78 0 1 0 0 0 0 0 1 65
122 | 7A 0 1 0 0 0 1 0 0 68 Kpucraiia
123 | 7B 0 1 0 0 0 1 1 0 70
124 | 7C 0 0 0 0 0 0 0 0 00 Ne ma6mona CGROM
125 | 7D 0 0 0 0 0 1 0 1 05 Kondurypanus
126 | 7E 0 0 0 1 0 1 P 1 * Kongwur. / Cocrosinue
127 | 7F X N F D C B ID SH * CocrosiHue
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I
3ammBka AN6870A-5000
MapameTp XMODE=1 XMODE=0
1. Pexxum Bospmux cuMBOJIOB za
2. Homep cranmapTHON 3aIIMBKH L0O
CGROM
3. Pa3pemenne nHBepcuu SKpaHa HET FIPOTPAMMEOS yrpasJieHue
HUHBEpcUeH
4. Pa3permieHne MepLaHus
Aa aa
MIOJICTPOYHOTO Kypcopa
5. Cnoco0 dopmupoBaHus
BPEMEHHOW JuarpamMmsl B-tuna B-tuna
npaiisepoB COM u SEG
6. YcraHoBKa () yHKIIMOHAIHHOTO
COCTOSIHUSI:
- PaspsiaHocTs unTEpdeiica 8 OUT (MHUITHATH3AIIVS)
- OToOpakeHne MUKTOTPaMM Hert (mEnnmanu3aris)
- IO3HULIMA Kypcopa COM15
- pasmep Kypcopa 1 ctpoka COM
Anpec Koauposka nnentudukaropa kpuctamia AN6870A-5000 K .
DDRAM OINPYyEMbIN
rnapamerp
Dec. [Hex. | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | 3uauyenne
120 | 78 0 1 0 0 0 0 0 1 65
121 | 79 0 1 0 0 1 1 1 0 78 Wnentndukatop Trma
122 | 7A 0 1 0 0 0 1 0 0 68 KpucTaiia
123 | 7B 0 1 0 0 0 1 1 0 70
124 | 7C 0 0 0 0 0 0 0 0 00 Ne mabnona CGROM
125 | 7D 0 0 0 0 0 0 0 1 01 Kondurypamus
126 | 7E 1 0 1 1 1 1 P I * Koudur. / CoctostHue
127 | 7F X N F D C B ID SH * CocTostHue
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103460, MOCKBA, 3eneHorpag, OAO AHITCTPEM
http:fwww.angstrem.rul|

Mo Bonpocam NoCTaBKu:
Toprosbin gom AHITCTPEM
T. (095) 531-49-06, dakc. 532-96-21
E-mail: market@angstrem.ru

MaBHbIA KOHCTPYKTOP HanpaBeHUs:

T. (095) 532-80-03,
E-mail: german@angstrem.ru
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