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121 O630p

BBepeHune

Bbl MOXeTe paclumMpuTb CBOM KOMMNBIOTEP ANs peLleHns 3agad asTomaTusauum
psaa M7-400, no6aBuB K HEMy MOZYNW pacLUMpeHns s MHTepdencHbIx
cybmopynew, kopotkne mogynu AT n/vnu moaynb MmaccoBomn namatu. K
NHTEpdENCHbIM cyOMoaynam oTHOcATCs, Hanpumep, IF 962—COM, IF 962—
LPT nT.A.

MmetoTcsa B pacnopshkeHun criegyrolime Mogynm paclumpeHmnst:
e Moaynb pacwmpennss EXM 478 pnsa nHtepdencHbix cybmoaynen (0o Tpex)
e Moaynb agantepa AT ATM 478 gnsa ogHoro kopoTkoro mogynsa AT

e MOAynb maccoson namatn MSM 478 ¢ auckoBogamm gnsi rMGKoro u
XecTkoro gmckos 1 noptom LPT1 ans npuHTepa.

Pa3bem paclumpeHus

C npaBon ctopoHbl CPU unu npuknagHoro mogynsa M7-400 umeetcs 120-
KOHTaKTHbIA pasbem-po3eTka (wnHa AT-ISA) ansa noakoyYeHnst pacluMpeHnii.
Ha neBown ctopoHe moaynen pacwmpenna EXM 478, ATM 478 n MSM 478
MMEETCs1 COOTBETCTBYIOLLIMI LUTEKEP-BUIIKA A1 9TOro pasbema (puci12-1).

Kaxgbin us mogynen pacwmperus EXM 478, ATM 478 n MSM 478 umeet
OAVH pa3beM-po3eTKy Ha NpaBoW CTOPOHE, YTO NO3BOMSET BCTaBNATbL
cneayowue Moaynm pacluMpeHunsi.



NoBepeHne 3agHen WKHbI Ha S7-400

[ocTyn kK Moaynsm paclUMpeHUst OCYLLIECTBNSETCS Yepe3 COOTBETCTBYOLLUIA
nporpaMmupyemMbiin MOAYIb, a He Yepes 3agHioH WinHy S7—400.

LTekep
paclimpeHmns

PoseTka
pacwmpeHus

Puc. 12—1. PacnonoxeHve po3eTku U LUTEKepa paclUMpeHust

MakcumanbHoe pacwupeHue

Ha puc. 12—2 nokasaHa MmakcumMmanbHas BO3MOXHOCTb pacLUMPEHNS C
nomoLlbo Mmoayrnen pacwmpexns gns CPU 486-3, CPU 488-3 unu FM 456.
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Puc. 12-2. MakcMmarnbHoe pacluvpeHmne ¢ NOMOLLbI0 MoAdyren paclunpeHms



HdonycTumble KOMGUHaLMK

M3 cnepytowwen Tabnuubl BUAHO, Kakue pacluMpeHns MoryT 6biTe NOAKMOYEHbI
K nporpammupyemsiv mogynam M7—400.

Tabnuua 12—1. Bo3amoxHocTu paclumnperns CPU 486-3, CPU 488-3 nnu FM 456

Mporpammupyembin mogyns M7-400 Cnort Cnot Cnot

CnoTt n ana mopynen eAUHMYHOW LUMPUHbI n+1 n+2 n+3

Cnot n n n+1 ansa moaynen ABOMHON LWMPUHbI n+2 n+3 n+4
EXM 478

EXM 478 EXM 478

EXM 478 EXM 478 EXM 478

EXM 478 EXM 478 ATM 478

EXM 478 ATM 478 ATM 478

CPU 486-3, CPU 488-3, FM 4564 EXM 478 ATM 478

ATM 478

ATM 478 ATM 478

ATM 478 ATM 478 ATM 478

MSM 478

EXM 478 MSM 478

EXM 478 EXM 478 MSM 478

EXM 478 MSM 478 ATM 478

MSM 478 ATM 478 ATM 478

MSM 478 ATM 478

MpaBuna ana KomGuHaUUn

Cnepytowue npasunia OENCTBYIOT NS paclUMPEHnA cnesa Hanpaso nocne
CPU vnwn npuknagHoro mogyns (cnoteln+1, n+2, n+3mnnn + 2, n + 3,
n+4):
1. Oo Tpex mogynen pacumpeHns EXM 478
2. He bornee ogHoro moayns maccosow namatn MSM 478

(To ecTb BCceraa nocne CPU 486-3, CPU 488-3, FM 456 unn EXM 478)
3. Ho tpex moayneu agantepa AT ATM 478

(To ectb Bcerga nocne CPU 486-3, CPU 488-3, FM 456, EXM 478 nnun
MSM 478)
B uenom k CPU unu npuknagHomy Mogymnto MoxeT 6biTb JobaBneHo 4o Tpex
mMoaynen.



12.2 Moaynb pacwupeHnsa EXM 478 (6ES7 478—-2AC00-
0ACO0)

XapaktepucTukm

Mogaynb pacwmpeHus EXM 478 ncnonesyetca Ang pasMmeLleHus 4o Tpex
MHTEpdENCHbIX cyOMoaynen. YcTaHaBnmMBasi COOTBETCTBYHOLLUIA
MHTEpdENCHbIN cybmoayrnb, Takon kak IF 962—VGA u IF 962—-LPT, B atoT
MOAYfb pacLUMPEHUs], Bbl MOXETe NOAKMIYMTL K CBOEMY KOMMNbIOTEPY Ans
aBTomMaTtusauuu, Hanpumep, MoHuTop VGA, knaBnaTypy v NpuHTEp.

Mogaynb pacwmpenus EXM 478 nveet 120-KOHTaKTHBIN LUTEKEP C NTIEBOW
CTOPOHbI U 120-KOHTaKTHBIN pasbeM-po3eTKy C NPaBON CTOPOHbI AMS
NOAKIMIOYEHUS CrieayoLero Moayns pacluMpeHns Unmn Moayrns MacCcoBon
namsaTu.
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Puc. 12-3. Moaynb pacwupeHus EXM 478



12.2.1

BBegeHune

Appecauusa moaynsa pacwupeHusa EXM 478

[na nporpammmnpoBaHus MHTepdENCHbIX MOAYNen B Moayne paclumpeHns
EXM 478 Bbl 4OMKHLI UMETb BO3MOXXHOCTbL onpenenartb ux agpeca. Mimetotca
crnegyowmne MeToabl agpecauumn:

e ajpecauus B agpecHon obnacTtu BBofa/BbiBoga, CoBMeCTUMon ¢ AT

e ajpecauus B agpecHorn obnactv BBoga/BbiBOAA, OTHOCALLENCS K
M7-400

B sTom pasgene Bbl HanaeTe UHdopmaumto 06 obonx meTogax agpecaumm

WHTEpMENCHbIX cyOMoaynen.

Appecauunsa B agpecHon obnactu BBoga/BbiBoAa, coBMmectumon ¢ AT

HexkoTopble u3 nHtepdencHbix cybmoaynen aBToMaTtu4eckn KOHpUrypmpyoTtes
BIOS ans paboTbl B agpecHoi obnactv BBoaa/BbiBoda, CoBMecTuMon ¢ AT.
Takas aBTOMaTnyeckas KoHUrypaums BbINOMHAETCS, Hanpuvep, Ans:

e uHTepdpericHoro moayns IF 962-VGA
e 104 COM-nopToB (o1 COM1 no COM4)

e po 3 LPT-noptoB (oanH LPT-nopt Ha MSM 478 1 oBa MHTEpdENCHbIX
cybmopyns IF 962—LPT)

OcTtanbHble MHTepdecel KOHMUIypupytoTcs B HacTponke BIOS (BIOS setup).

Cwm. onucanne CPU/FM, 4tob6 y3HaTb, Kak HacTpauBaTb BIOS. B onucannm

WHTEpMENCHbIX CyOMOoaynern coaepXaTcsi BO3MOXHbIE KOHKPETHbIE HACTPOWMKM.

Ona koHdurypmnposaHusa B BIOS setup Bam Heobxoaumo 3HaTb HOMepa rHesg
(cnoToB) uHTepbencHbIX cybmoaynen. Bel HangeTe aTy MHopmauuio ganee B
3TOM pasgene Ha puc. 12—4.

Appecauus B agpecHoun obnactu BBoaa/BbiBoAa, OTHOCALLENCS K

M7-400

Ko BceM MHTEpdecHbIM cyOMoaynsiM BO3MOXEH JOCTYN Yepes agpeca
BBOAa/BbIBOAA, oTHocswmecsa kK M7—400. OnucaHune Toro, Kak onpeaennTtb
agpec BBoAa/BbiBoga nHTepdencHoro cyomoayns B ‘cneunduyeckom
a[peCHOM NPOCTPaHCTBE’, HAXOAMUTCS B JAHHOM pasfene, HaunHas co
cTp. 12-10.

OTa nHbopMaLma Bam Hy>KHa 45151 NPOrpaMMUpoOBaHns MHTEPEENCHOIO
cybmoayns, KoTopbI He agpecyeTcs B agpecHOM MPOCTPaHCTBeE,
coBMmecTuMom ¢ AT.



Hymepauusa cnotoB ana cyomoaynen

Kaxxgoe rHe3no (cnot) gns uHtepdericHoro cybmoaynsa nmeet HasHayYeHHbIN
emMy Homep. Homep cnota cybmoayns 3aBucuT ot KoHdurypaumm sawero CPU
unn FM. Homepa cnotoB cybmoaynen Bbl HangeTe Ha pucyHkax 12—4 n 12-5.

OTn HoMepa Bam HyXHbI 4119 KOHUIypaumi, BeiNonHAeMbIX Bamu B BIOS
setup, nnu gnsa onpegeneHns agpecos BBoAa/BbIBoAA MHTEPdENCHOIO

cybmoaynsi.
FM 456-4 EXM 478
S SIS |[S
3 6|19
2 | ]|
0 4 7 10
1 5 8 11
S s [[s]ls
Crnot n n+1 n+2 n+3

Puc. 12—4. Homepa cnotoB cybmoaynei ans FM 456—4 n EXM 478



CPU 486-3/ EXM 478

CPU 488-3
S S S S
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Puc. 12-5. Homepa cnoTtoB cybmoaynen ana CPU 486-3, CPU 488-3 u EXM 478



PacnpegeneHue agpecoB B agpecHoi o6nactm BBoaa/BbiBoAa, OTHOCALLENCS

k M7—-400

Moayne pacwuperns EXM 478 akcnnyatupyeTtcs Ha wuHe ISA
nporpamMmmupyemMoro mogyns. [ina aTon uenu sapesepBupoBaHa agpecHas
obnacTb BBOAa/BbIBOAA, HaunHasa ¢ CO00y (oo D2FF,), B CPU 486-3, CPU
488-3 nnu B npuknagHoMm moayne FM 456. Kaxabii moayrnb paclumpeHus
3aHMMaEeT B aTon obnactn 256 6ant (1004). MogpasaeneHune aTon agpecHom
obnactu nokasaHo Ha puc. 12—6 Ha npumepe FM 456—4.
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Puc. 12—-6. Ba3oBble agpeca moayrnew pacluMpeHnst n nHTepdencHbIx cybmoaynen



Apnpeca BHyTpU MoAynA pacluMpeHus

Kaxgbin Mmogynb pacwmpenns 3aHumaeT 256 6ant (100y) BHyTpy agpecHomn
o6nactn CPU/FM. PacnpegeneHue 256 agpecoB BHYTPY MOAYNS pacLUMpeHuns
BUOHO M3 Tabnuubl 12-2.

Tabnuua 12-2. PacnpeneneHne agpecoB BHYTpU MOAYNS pacLUMpeHUs]

Aapec PyHkuua/Cnor MpumeyaHus

ot 004 go 3Fy | Peseps B aTon agpecHon obnactu BIOS
KOMIbloTepa BbINOMHAET 6a3oBble
YCTaHOBKM B MOAYNeE pacLUMpeHus,
TaKMe Kak HasHa4YeHue npepbiBaHuUit
nT.A.

oT 404 oo 7Fy | HTepdencHbin cybmoaynb X

oT 80n o BF | IHTepdericHbIn cyGmoaynb y

ot COx mo WHTepdencHbin cydmoaynb z
FFy

BasoBble agpeca uHTepdencHbIX cyomoaynen

CneunanbHble XapakTepUCTUKM MHTepdENCHBbIX cybmoaynen, Hanpumep,
pacnonoxeHue agpecos BBoaa/BbiBoaa, coBmectumbix ¢ AT (IF 962—-COM, IF
962-LPT, ...), ycraHaBnMBatoTcs Yepe3 6a3oBble agpeca, unun obpatleHune K
MHTEepdEeNCHbIM CyOMOoayNsM NPOU3BOAUTCS UCKIIOUYUTENBHO Yepes 3Tn
6asoBble agpeca (IF 961-DIO, IF 961-AlO,...).

BasoBbIt agpec Anst UHTepGENCHOro cyomoayns nony4aeTcst 3 CyMMbl
3aBUCSLLErO OT CroTa agpeca Moaynsl pacluMpeHns 1 agpeca UHTepdENCHOro
cybmoayns BHyTpy MOAYNS paclumMpeHus. Bol MoxxeTe HalTu pe3ynbTupytoLime
OasoBble agpeca B Tabnuuax 12-3 n 12—4:



Tabnuua 12-3. basoBble agpeca MHTepgencHbIx cybmoaynen ¢ FM 456—4

Bas3oBbIN agpec Mopaynu UHTepdercHbIN
cybmoaynb B cnoTe
cybmopyns ...
Cn40y FM 456-4 Homep 0
Cn80y Cnotn Homep 1
Co40y4 Homep 3
Co804 1-nEXM 478 B cnoteo =n + 1 Homep 4
CoCOy Homep 5
Cp404 Homep 6
Cp80y 2-nEXM 478 BCcnotep=n+2 Homep 7
CpCOyx Homep 8
Cq404 Homep 9
3-nEXM 478 BCrnoteq=n+3
Cq80w g Homep 10
CqCOx Homep 11

N...q = HOMEp CrnoTa MOAYNSA HA MOHTaXXHOWN CTOMKE B LUECTHaALaTEPUYHON 3anuncu.

Tabnuua 12—4. bBasoBble agpeca nHTepdencHbix cybmonyner ¢ CPU 486-3,
CPU 488-3

Ba3oBbI agpec

Moaynu

NHTepdencHbIn
cy6moaynb B crnorte

cybmopyns ...
Cn404 CPU 486-3, CPU 488-3 Homep 0
Cnotn
Co404 CPU 486-3, CPU 488-3 Homep 3
Cnoto=n+1
Cp40y4 Homep 6
Cp80y 1-NEXM 478 B crotep=n + 2 Homep 7
CpCOy Homep 8
Cq404 Homep 9
Cq80y 2-nEXM 478 Bcnoteq=n+3 Homep 10
CqCOx Homep 11
Cr40y Homep 12
Cr804 3-nEXM 478 B cnoter=n + 4 Homep 13
CrCOy Homep 14

Nn...r = HOMep cnota MoAynd Ha MOHTa)XHOW CTOMKE B LUECTHaALaTEPUYHON 3anncu.




12.2.2 HasHa4yeHuAa npepbiBaHUKU, NepeKknoYeHMe CUrHanoB B
EXM 478

BBegeHune

B mogyne pacwmpenua EXM 478 gonyckaeTcsa Ao Tpex npepbiBaHWUN Ha
UHTEepdENCHbIN cybmoaynb. Huxe onucaHbl pas3nmyHble BO3MOXHbIE METOAbI
Ha3Ha4YeHUs NpepbIBaHUA UM UCMONb30BaHNS NPEPbIBaHNN.

HasHa4yeHune npepbiBaHUM

Mpu kOHpUIrypupoBaHum HTEpPdENCHBLIX cydMoaynern B HacTporike BIOS
(BIOS setup) Bbl MOXeTe Ha3HauUTb NpepbiBaHns ISA Tpem npepbiBaHUAM
uHTepdericHoro cybmoayns (IRQa, IRQb, IRQc). Ans atoro BBeanTe
npepbiBaHne ISA B COOTBETCTBYIOLLIEN SKpaHHON chopme.

Ecnu BmecTo npepbiBaHus ISA Bbl BBegeTe 3HaveHue ‘FOy’, To aTo
npepbiBaHve byaeT obpabaTbiBaTbCA Yepe3 COBMECTHO UCMOMb3yemoe
npepbiBaHye. NogpoBHOCTH CM. HMXe.

CoBMeCTHO ucnonb3yemoe npepbiBaHue

Tak kak KonMyecTBO NpepbIBaHWI OrpaHNYeHo 13-3a COBMeCTUMOCTHU ¢ AT,
UMeeTCs BO3MOXHOCTb Ha3HAYE€HUSA HECKOMbKMX OTAENbHbIX MPepbiBaHWN
WHTEPENCHbIX CyOMOayNen COBMECTHO UCMONb3yEMOMY NPEPLIBAHNIO B
mMogyne pacwumperus EXM 478. 3To npepbiBaHMe COBMECTHO MCMONb3yeTCsA
BCEMW MpepbIBaHNAMN MHTEPdENCHBIX CyOMoaynen BHyTPpM MOLY s
pacliMpeHus TaMm, rae BBeeHO HasHavyeHune npepbiBaHus ‘FOy’.

CoBMeCTHO 1cnonb3yemMoe npepbiBaHne HasHavyaeTcs npepbiBaHuio ISA Bo
BPEMS KOH(UrypupoBaHus nHtTepderncHoro cybmoayns B Hactponke BIOS
(BIOS setup).

I'IepeKmoquMe CurHanoB

B mogyne pacwmpenusa EXM 478 curHanbl Byx nHTepdencHeix cybmoaynen
MOryT ObITb NEPEKIOYEHbI HA APYron Mogynb (NepeknyeHne curHanos). 3To
nepeknioYeHne CUrHanoB BbIMONHAETCS BO BPEMS KOH(PUrypmpoBaHus
nHTEepdericHoro moayns npu Hactpovike BIOS (B BIOS setup).

ObpaTntechb K onMcaHuio nHTepdencHoro Moayrns, 4Tobbl BeIACHUTL, TpebyeT
N OH CUrHarnoB OT AarnbHeNLero MHTepdENCHOro Moayns, To ecTb,
HeobXx0aMMO N NepeknioyYeHne CUrHanos.

Yka3aHue

Kak nponsBoantb HacTpolky BIOS, Bbl Hangete B onMcaHnm NpUKNagHoro Moayns
M7-400 nnu CPU.




12.2.3 TexHu4yeckme aaHHble moaynsa pacwmpeHusa EXM 478

TexHn4yeckue gaHHbie EXM 478

B cnepytolwen Tabnuue cogepxartcs TEXHUYECKUE AaHHbIE MOAYNS
pacwmpernst EXM 478:

EXM 478
6ES7 478—2AC00-0ACO
XapakTepucTuku
Konuuectso 3
NnoaKntoyYaemblx
MHTepdENCHbIX Mogynen
MogknioveHne moaynemn na
paclmpeHus
TexHu4YecKkne gaHHble
HanpspkeHne nutaHna 5 B nocT. Toka
MoTtpebneHuve Toka 0,2A
(6e3 MHTepdEeNCHBbIX
cybmopaynen)
MowHocTb notepb 0,5BT
(6e3 MHTepdENCHBbIX
cybmopaynen)
JonycTumble notepu
MOLLIHOCTM
(c 3 uHTEPdENCHBIMM
cybmopynsamum)
» 6e3 npuHyguTensHomn makc. 10 BT
BEHTUMALNM
*  CMpUHYANTENbHOM makc. 12 Bt
BEHTUNAUNEN
Paamepsbl 25x290 x 210
WxBxT (mwm)
Bec 0,65 Kkr

YkasaHue

CymmapHasi MOLHOCTb NoTepb Moaynst pacumpenus EXM 478 v cogepxalumxcs B
HeM MHTepdENCHBLIX MOAYIEN He AOMKHA NPeBbIaTh MakCUMarnbHO OOMYCTUMOM
MOLLIHOCTU MNOTEPb.




12.3 Moaynb apantepa AT ATM 478 (6ES7 478—2CA00-
0ACO)

XapakTepucTukm

Mopgynb agantepa AT ATM 478 nucnonb3yeTca Ana agantauum KOpoTKOro
moayns (nnatol) AT.

Mopayne agantepa AT ATM 478 nmeeT 120-kOHTaKTHbIV LUTEKEP C NEBOK
CTOPOHbBI 1 120-KOHTaKTHLIV pa3beM-po3eTKy C NPaBON CTOPOHbI ANA
NOAKIIOYEHNS CrieayoLwwero Moayns paclumMpeHns unnm Mogyns MaccoBon
namsTu.

Puc. 12-7. Mogynb agantepa AT ATM 478



12.3.1 HasHauyeHue koHTakTOB Moayna AT

HasHauyeHMe KOHTaAKTOB

Moaynb agantepa AT ATM 478 umeeT 98-KOHTaKTHbIA CTaHAAPTHbIN
LUTENCENbHbIN pa3beM AN HENOCPEACTBEHHOIO NOAKITIOYEHMST KOPOTKNX
mogyrnen AT (cm. puc Puc. 12-8).
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Puc. 12-8. Moaynb agantepa AT ATM 478 AT, 98—KOHTaKTHbIV LUTEKep ANnst NPSIMOro
NoaKMtoYeHns

Cwm. cnepytoLyto Tabnuuy ¢ onMcaHMeM HasHadeHUI KOHTakToB 98-
KOHTaKTHOro ctaHA4apTHOro pasbema.



Tabnuua 12-5. HasHayeHue KOHTakToB 98-KOHTAKTHOrO CTaH4APTHOrO LUTENCENbHOro
pasbema (pasbeMm AT)

KoHTakT HaumeHoBaHue KoHTakT HaumeHoBaHue
cuUrHana cUrHana
Curnanbl XT
B1 GND A1 I/OCHCK_N
B2 RESET DRV A2 SD7
B3 P5V A3 SD6
B4 IRQ9 A4 SD5
B5 N5V A5 SD4
B6 DRQ2 A6 SD3
B7 N12V A7 SD2
B8 o0wWs A8 SD1
B9 P12V A9 SDO
B10 GND A10 I/OCHRDY_N
B11 SMEMW_N A11 AEN
B12 SMEMR_N A12 SA19
B13 I/OW_N A13 SA18
B14 I/OR_N A14 SA17
B15 DACK3 N A15 SA16
B16 DRQ3 A16 SA15
B17 DACK1_N A17 SA14
B18 DRQ1 A18 SA13
B19 REFRESH A19 SA12
B20 SYSCLK A20 SA11
B21 IRQ7 A21 SA10
B22 IRQ6 A22 SA9
B23 IRQ5 A23 SA8
B24 IRQ4 A24 SA7
B25 IRQ3 A25 SA6
B26 DACK2_N A26 SA5
B27 T/C A27 SA4
B28 BALE A28 SA3
B29 P5V A29 SA2
B30 0SC A30 SA1
B31 GND A31 SA0




Tabnuua 13-5. HasHauyeHMe KOHTaKkTOB 98-KOHTaKTHOro CTaHAapTHOro
LWTencenbHoro pasbema (pasbem AT), NpoaormkeHne

KoHTakT HaumeHoBaHue KoHTakT HaumeHoBaHue
curHana curHana
Pacwupenue AT
D1 MEMCS_16_N C1 SBHE_N
D2 I/OCS16_N C2 LA23
D3 IRQ10 C3 LA22
D4 IRQ11 C4 LA21
D5 IRQ12 C5 LA20
D6 IRQ15 C6 LA19
D7 IRQ14 C7 LA18
D8 DACKO_N C8 LA17
D9 DRQO C9 MEMR_N
D10 DACK5 N C10 MEMW_N
D11 DRQ5 C11 SD8
D12 DACK6_N C12 SD9
D13 DRQ6 C13 SD10
D14 DACK7_N C14 SD11
D15 DRQ7 C15 SD12
D16 P5V C16 SD13
D17 MASTER_N c17 SD14
D18 GND C18 SD15




12.3.2

TexHu4yeckune gaHHble ATM 478

Cneayouas Tabnuua coaepXuT TeEXHUYECKNe AaHHble Moayns agantepa AT

TexHn4yeckne aaHHble moayna apantepa AT ATM 478

ATM 478:
ATM 478 MutaHne mogynsa AT
6ES)Z 478-2CA00-0ACO HanpsxeHue nutaHus MaKc. TOK
apaKTep1CTIKN +5B (0T 4,75 B 10 5,25 B) 4A
Konuyectso 1

noakmnoyaemblx Mogynew

AT (KOpOTKMX)

MogknioveHne moaynemn na
pacLumpeHusi

-5B(o1-4,4B no-5,3B) 70 MA
+12B (o1 11,7 B no 12,3 B) 500 A
-12B (or-10,9B go—-13,5B) 100 mA

TexHu4yeckune gaHHble

HanpspkeHne nutaHus 5 B nocr. Toka

MoTtpebneHue Toka

(6e3 mogynsa AT) 0,12 A

MoTtpebneHue Toka mogyns Cwm. pacyet

AT notpebnexus
TOKa

MowHocTb noTepb

(6e3 mogynsa AT) 0,6 Bt
JonycTrmas MOLHOCTb

notepb (c mogynem AT)

* 6e3 npuHyguTensHomn makc. 10 BT
BEHTMNALMUMK

®  C NpUHygUTENbHOM Makc. 12 BT
BEHTUNALMEN

Pasmepbl W x B x " (Mm) 25 x290 x 230

Bec (6e3 mogyns AT) 0,74 kr

HanpshkeHus nutanmna -5B, +12Bun-12 B
KOHTponupytoTcs. B cnyyae nospexaeHust

3aropaetcs ceetoguod "INTF" Ha CPU mnnum
npuKnagHoMm moayrne.

PacueT notpebneHuns Toka

Bbl MOXeTe paccynTaTtb |'|0Tpe6neH|/|e TOKa KOPOTKMM Moaynem AT no

cnegytowen gopmyne:

| (mopyns AT) = l-5B) X 1,3 + (I(+ 12B) + I(-12B) ) X 3,12




I'Ipumep pacyeTa MOLWHOCTU NOTepb

Cnepgytowas Tabnuua cogepxuT npumep pacyeta MOLLHOCTM NoTepb ANs
moaynsa agantepa AT ¢ mogynem AT.

Tabnuua 12-6. MNMpumep pacyeTa o6Len mowHocTn notepb ATM 478 ¢ mogynem AT

3ameuaHus HanpsikeHue MoTpebneHune MowHocTb
TOKa notepb

MowHocTb notepb moaynsa AT +5B 0,8 A 4 Bt
+12B 0,1A 1,2 Bt
-12B 0,05 A 0,6 Bt
_5B - -

MoLHOCTb NOTEepPb BHYTPEHHETO (P+128 + P.128 + Psg) X 0,3 0,54 Bt

MCTOYHUKA NuTaHus ATM 478 ans (1,2+0,6 +0)x0,3BT

nuTaHua mogynsa AT

MoLuHocTb noTepb Mogyns agantepa AT ATM 478 0,6 BT

O6was MowHoCTbL NoTepb Moayns agantepa ATM 478 ¢ mogynem AT 6,94 BT

B aTom npumepe MowHOCTL NOTepb cocTasnseT 6,94 BT. Moagynb agantepa

AT ATM 478 moxeT paboTaTtb 6€3 NpUHYAUTENBHOM BEHTUIALNN.

Mporpammupyemble koHTpornnepbl S7-400, M7-400. [aHHble moaynew
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PacwupeHust M7-400

HJonyctumeblie pasmepbl moaynen AT

CneayoLwuin 3ckmn3 nokasblBaeT MakCUMarbHbIN U MMHUMAarbHBIN pa3mepbl B
MUIIIMMETPax, KOTOPbIM AOMKHbI yOOBMNETBOPATL Modynu AT ansa mogyns
apantepa AT ATM 478. INpu HecooTBETCTBUM STUM pa3MepaM Haanexatlas
yctaHoBka mogynei AT B mogyne agantepa ATM 478 ctaHoBuTCA

HEBO3MOXXHOW.
MakcumanbHas BbicoTa OCHalUeHUA KOMMNOHEHTOB 14 Mmm
N
g
3 g
=] 0
o ©
- o
0.8
l [l 1]
3 MVH.
_ Gl l2M
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4.3
i
i B
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Puc. 12-9. Pa3amepbl mogynen AT gnsa yctaHosku B ATM 478

Mporpammupyemsble koHTponnepbl S7-400, M7-400. faHHble mogynen
A5E00069467-07 12-21



PacwupeHus M7-400

12.4

Moaynb maccoBoun namatn MSM 478 (6ES7 478-
2BA00-0ACO0)

XapaktepucTukm

12-22

Mogynb maccoBor namatn MSM 478 ncnonb3yeTcsa s XpaHeHUst Nporpamm
1 6onblMX 00bEMOB AaHHbIX. B HeM Takke nmeetcs coBMecTUMbI ¢ AT
napannenbHein nopt (LPT).

Moayne maccoBov namatn MSM 478 BkntoyaeT B cebsi crnegytowme
PYHKUMOHAmNbHbIE 3IEMEHTBI:

e OpauH anckoBopn Ansa rmbkux amckos 3,5”/1,44 Moant

o OfMH AMCKOBOZ 4TS )KECTKOTO AMCKa EMKOCTbIO > 516 x 10° GanT

e OpawnH coBmecTumMbI ¢ AT napannenbHbii nopT LPT1

Mogynb maccoBon namatn MSM 478 nmeeT 120-KOHTaKTHbIN LUTEKEP C NEBOK
CTOPOHbI U 120-KOHTaKTHBIV pa3beM-po3eTKy C NPaBON CTOPOHbLI AMS
NoaKNIOYEHUS CreayoLmMx Moaynen paclumpeHuns.

Puc. 12-10. Mogynb maccosoi namatn MSM 478

Mporpammupyemble koHTpornnepbl S7-400, M7-400. [laHHble moaynew
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HacTpoika BIOS gns cuctemHoOM uHTerpauum

YTo6bl BIOS Bawero CPU 486-3, CPU 488-3 nnu FM 456 mor npaBuibHO
obpallaTbCs K QNUCKETE UMW XXeCTKOMY AUCKY, Bbl AOIMKHbI cAenaTb HeKoTopble
ycTaHoBKkM B HacTpovike BIOS Bawero CPU/FM.

YT06bl Y3HaTb, Kak BbINONHUTL 3TN YCTAaHOBKU, CM. pa3gen "Hactpovika BIOS"
B OMMCaHUM MOAYNs.

12.4.1 MapannenbHbin nopt LPT1

XapaktepucTtukm

Mogyne maccoBor namstu MSM 478 nmeeTt coBmecTumbin ¢ AT
napannensHbivi nopT (LPT) ans noagknoveHnsa npuHtepa ¢ nHrepdencom
Centronics. MapannenbHbIi TOPT MOXET Takke NCMNOSb30BaTLCS Kak
AByHanpasneHHbIM NHTepdenc gaHHblx. Ha nepegHen cTopoHe Moayns
nMeeTcs 25-kOHTaKTHbIN D-06pa3sHbi pa3beM AN NOAKHYEHNUS
coeanHUTenbHoro kabens.

OTOT napannenbHbIv NopT Beerga koHdurypupyetcsa BIOS kak LPT1
He3aBWCUMO OT CroTa, 3aHMMaeMoro mogynem maccosomn namstm MSM 478.

Appecauus
Agapec Beoga/sbiBoga napannensHoro nopta (LPT): 03BCy (ao 03BEy)
Wwms ycTpoincTea: LPT1
3anpoc Ha npepbiBaHue
MapanneneHbii nopT (LPT) BblgaeT 3anpoc Ha npepbiBaHve IRQY.
HasHayeHMe KOHTAKTOB napansesibHOro nopra

Ha nepepgHewn ctopoHe Moaynst UMeeTcs 25-KOHTaKTHbI D-06pasHbivi pasbem
ONS NOAKMIYEHMs coeanHUTeNbHOro kabens. HasHadeHne KOHTaKkToB ONMCcaHo
B Tabnuue 12-7.

OnuHa kabens

InvHa kabens anga napannensHoro nopta LPT1 He gomkHa npeBbiwaTh
npuéAn3nTENsHO 3 M.

Mporpammupyemble koHTponnepbl S7-400, M7-400. OaHHble mogynen
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12-24

Tabnuua 12—7. MapanneneHbii nopT MSM 478, pasbem X1 (25—KOHTaKTHbIN

D-o6pasHbli pasbeM-po3eTka)

KoHTakT 3HayeHue HanpaBneHune
1 /STROBE Bsoa/BbiBOA
2 [aHHble 0 Beopa/sbiBOg
3 [aHHble 1 Beopa/BbiBOA
4 [aHHble 2 Beopa/BbiBOA
5 [aHHble 3 Bsoa/BbiBOA
6 [aHHble 4 Bsoa/BbiBOA
7 [aHHble 5 Bsoa/BbiBOA
8 [aHHble 6 Bsoa/BbiBOA
9 [aHHble 7 Beog/sbiBOg
10 /ACK Beog,

11 BUSY Beopg,
12 PE Beop,
13 SLCT BBsopn
14 /AUTO FEED BbiBopg,
15 /ERROR BBsopn
16 /RESET BbiBog
17 /SLCT IN BbiBog
18 GND -

19 GND -

20 GND -

21 GND -

22 GND -

23 GND -

24 GND -

25 GND -

YKasaHue

Pabouee 3a3emnenne (GND) nopta LPT oTHOCUTCS K BHYTPEHHEMY 3a3€MIIEHUIO.
MoryT okasaTbCs HeO6XOAMMBIMI COOTBETCTBYHIOLLME MepPbl Ha CTOPOHE npoLecca BO

n3bexaHue nosiBNeHus KOHTYpPOB Yepes3 3eMJio.
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12.4.2 TexHuyeckne gaHHble Moayns maccosoun namatun MSM 478

TexHu4veckue gaHHble MSM 478

Cneaytowas Tabnuua cogepXuT TEXHUYECKUE AaHHbIE MOOYMS MacCOBOM
namsatn MSM 478:

MSM 478 BHelwHMe ycnoBus akcniyaTtauum
6ES7 478-2AB00-0AC0 Tei%geﬁa;zpaiﬂenwoﬁ
XapakTepucTmkm Beﬁ)ﬂmxﬁ,um ot 0 8o 40°C
Oucketa 3,5", 1,44 MGant C MpUHYyAuTEnNbHOM
Y 6 & BeHTUNAUnen
)rll<ecn<vw| ANCK ) ? 5L1F(>3T>; 10° 6ant 663 AVCKeTbI o1 0 0 552 c
apannenbHbIn NopT , C ANCKETOW ot 0p040°C
MogknioveHne mogynen  ga
paclumMpeHms WameHeHune Temnepatypsl: Makc. 10 K/vac
OTHocuTenNbHas oT 8% 1o 80% npwu
TexHu4Yeckue gaHHble BNEaXHOCTL! 25°C. Bes
HanpsbkeHne nutaHus 5 B nocr. Toka KOHAeHcaLuuu
BeicoTa (Hag ypoBHeMm ot -50 m o
MoTpebneHue Toka 1A Mops) 2000 m
MexaHunyeckme konebaHus
(M3mepeHHble Ha
MoLwHocTb noTepb 5Bt Juckosoge)
10<f<58Ty 0,035 mm,
Pasmepbl 25x 290 x 210 2&%}0:%'?;
WxBxT (mw) 58 <f<500 Iy 0,1 g, nocTosiHHOE
Bec 1,08 kr yCKOpEHMe
Ypaapsbl:
(M3mepeHHble Ha MonycuHyconaans-
auckosoge) Hble: 5 g, 11 mc

YcnoBus okpyxatrowen cpeabl ons
XPaHEHUs1 U TPaHCMOPTUPOBKMU

Temnepartypa: oT-10 o 60°C
MN3meHeHne
Temneparypbl: makc. 20 K/yac
OTHocuTEnbHas
BaXHOCTb: oT 8% 10 80% npu
25°C, 6e3
KoHAeHcauun
MexaHuyeckune
konebaHuns amnnutyaa 3,5 mm
5<f<9rly yckopeHue 1 g
9<f<500 Ty
Ynaps: MonycuHyconaans-

Hble: 5 g, 11 Mmc

Yka3aHue

MpvBeaeHHbIEe BHELLHNE yCcnoBuA ABNAKTCA npeaeribHbIMN 3Ha4YeHUAMU,
onpegendemMbiMin JUCKOBOOOM XEeCTKOro AMCKa. 3TN 3HaYeHNs1 He OOMMKHbI ObITb
npeBblleHbl Ha AUCKOBOAE XXEeCTKOro gncka.
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