
COOfiUlBHMR 
OtibBAMHBHHOrO 

MHCTMTYT8 
RABPHbiX 

MCCBBADB8HMI 
AY6Ha 

!Oj, -?."' 
11-82-711 

H.B.rop6yuoa, B.A.Mopo3oB, A.ID.Cyxauoa 

YHMBEPCA~bHME llAPA~nERbHYE MHTEP~EACY 

~~H 38M CM-4 
., 

1·982 



nor18Jl€HVI€ MVIHVI-3BM CM-4, OPVICHTVIPOBi.liiHbiX Ha llpVIM€H€HVI€ B !j:IVI-

3V14€Cf<VIX 31<CI1CpVIMeHTaX, nrnpc60BilJ10 C03Ai.JHVIH YHVIBepcanb HOrO 
napanneJlbHOrO VIHTCpQJC~Ci.l gnR 6wcTporo 110AKJ1~4CHVIR o60PYAOBaHVIR, 
VICI10Jlb30BaHIIOrO paHee C fJ,pyrVIMVI THrlaMVI :.JB~\. 0AVIH Vl3 011VICbiBa€MbiX 
HHTCp!j:le~ICOB (GTGO) npCf111il3Ha4<..!11 f1JlR nporpaMMHO-ynpaBnReMO~ ne
peAaLIVI 16-pa3pfiAHbiX enos AaHHbiX MC~<AY "o6u1e~ WVIHO~"/ I I Gl-lf 
VI BH€UJHe~ annapaTYPO~; BTOpOH - (REPEJ\TER) - ,L\IlR YAilHHCHHA 
11 06ll\e~ WV1Hbl 11 3 Bt~. 

GIGO, 6noK-cxcMa KOTOporo npwseAeHa Ha pVIC.l, !j:lyHKUVIOHanbHO 
pa3AeneH Ha LleTwpe 6noKa: ceneKTOP aApeca, reHepaTop seKTOpa, 
BHyTpeHIIVI~ VlHTepcpe~C V1 BHCWHVI~ VIHTep!j:leik. CeneKTOP aApeca 
BW6VIpaeT OAHH Vl3 4€Twpex aApecyeMWX perVICTPOB H onpeA€JlA€T Ha

npasneHVI€ nepeAa4VI AaHHWX /BBOA VIJlVI BWBOA/. 8 Ka4eCTBe aApeca 
GIGO MO~CT VICnOnb30BaTb nD6we 4eTwpe nocneAOBaTeJlbHWX aApeca 

o6naCTVI naMRTVI, llPVlllVICaHHO~ BH€WHVIM ycTpO~CTBaM. 
reHepaTop seKTOpa 1103BOJ1RCT npepBaTb BWilOJlHCHVI€ nporpaMMW, 

reHepVlpyH ABa npepbtBaHVll'l /''A' 1 VI 1 'B''/, Kali<AOMY Vl3 KOTOPbtX cooT
BCTCTByeT aApec, 3aAasaeMw~ nepeMw4KaMH Ha ne4aTHO~ nnaTe. 

8HyTpeHHVI~ VIHTep!j:le~C COA€Pli<VIT TpVI perVlCTpa, !jJOpMaT KOTOpWX 
npVIB€ACH Ha pVIc.2: CTaTyCHW~ perMCTP /CTP/, BXOAHO~ perMCTP AaH-
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PHco2o ~opMaT perHCTpos 
HHTeptl>ei1ca "GIGO" o 

H~X /8XPA/ 111 B~XOAHO~ perii1CTP 
AaHH~X /8PA/o $opMaT perll1cT
pos noAo6eH YHII1BepcanbHOMY 
napannenbHOMY 111HTep¢e~cy 
DR-IIC/ 2 /o 

np111 B~BOAe 111H$OpMa~ll1111 1113 
38M ceneKT~P aApeca s~pa6aT~
saeT c111rHan "SEL 2 OUT", no 
KOTOpbMy AaHHWe 3aHOCRTCR B 
''8PA''. 0AHOBpeMeHHO $OpM!11-
pyeTCR C111rHan ''AaHHble roTOBbl11

, 

KOTOPW~ nepeAaeTCR 4epe3 
BHeWHII1~ 111HTep$e~c noAKI1~4eHHO~ annapaType. CoAepmii1MOe per111cTpa 
"8PA" MO>KeT 6b!Tb C4111TaHO B 38M no C111rHany "SEL 2 IN" o 

np111 BBOAe 111H$OpMa~ll1111 B 38M AaHHble nocTyna~T 1113 11 BHeWHero 
111HTep$e~ca" Ha BXOA nepeAaT4111KOB 8XPA 1-1 C4111TbJBa~TCR no c111rHany 
"SEL 4 IN". npll1 3TOM Bblpa6aTbiBaeTCR Cll1rHan "AaHHble nepeAaHbl11

; 

coo6~a~~ll1~ nOAKI1~4eHHOA annapaType 0 TOM, 4TO 38M np111HRila sw
CTaBneHH~e AaHH~e. 

CTaTycH~~ per111cTp o6ecne4111BaeT nporpaMMHOe ynpasneHHe 111 s~6op 
pem111Ma pa6oTw 111HTep$e~ca: 
5111TW 0 111 1 - HCnOilb3Y~TCR Ailfl BBOAa B 38M AOnOilHHTeilbHO~ 

111H$OpMa~HII1 0 pa6oTe nOAKI1~4eHHOrO ycTpO~CTBa. 
6111T 5 - 111CnOilb3yeTCR AilR 6nOKHpOBKII1 npepwsaHII1R, BW3BaH-

511!T 6 

6111T 7 

HOrO C111rHanoM "nPEP B11 o 
- aHaJlOrll14eH 6111TY 5, TOilbKO OTHOCII1TCR K C111rHany 

"nPEP A". 
- ycTaHaBJ1111BaeTCR nOAKI1~4eHHOA annapaTypo~ no 

C111rHany "npepb!BaHII1e A" 111 HCnOilb3yeTCfl B Ka4ecT
Be $nara AilR pa6oTbl nporpaMMbl 111n111 me AilR Bbi-
30Ba nOCil~AOBaTeilbHOCTII1 npep~BaHII1fl, 

6111T 15 - aHanorll14eH no CBOeMy Ha3Ha4eHII1~ 6111TY 7, TOilbKO 
npii1MeHII1TenbHO K c111rHany "npepbiBaHHe 8". 

CoAeP>KII1MOe perii1CTpa "CTP" Mo>KeT 6b!Tb C4111TaHo s 38M no cHrHany 
"SEL 0 IN". C111rHan "SEL 0 OUT" cTpo6111pyeT ycTaHoBKY 6111TOB 5 111 6. 

11 8HeWHII1~ 111HTep$eAc' 1 cor nacyeT IIIH$OpMa~II10HHble 111 ynpaB!lfl~ll\He 

C111rHanw Me>KAY BHyTpeHH111M 111HTep$eAcoM 111 nOAKI1~4eHHWM o6opyAOBaH111-
eM. npl-1 3TOM Ailfl BbiBOAa 111H$OpMa~ll1111 IIICnOnb3yeTC.R "5y$epHbl~ BPA"' 
a Ailfl BBOAa - BXOAHO~ perHCTP 11 BXPA11

• lt1H¢OpMa~H.R 3aHOCII1TCR B 
per111cTp "8XPA" no cvwHany "npii13HaK AaHHbiX 11

, CoAeP>K111Moe 3THX 
berii1CTpOB B 6111TOBO~ ¢0pMe B~BOA111TC.R Ha 111HAII1KaTop, pacnono>KeHH~A 
Ha nepeAHeA naHenll1 6noKa. 

11 8HeWHII1~ 111HTep¢e~c" o6ecne4HBaeT o6pa6oTKY cHrHanos "npepbJsa
HII1e A" 111 "npepbJBaHII1e B", BblcTasneHHbiX sHewHeA annapaTypo~. 
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3TH c111rHanw nocTyna~T B ysen npepwsaHII1A, rAe ceneKTII1PY~Tc.R no 
aKT111BHOMY ypOBH~ Ha BXOAe. lt13 'HII1X $OPMII1PY~TCfl C111rHa!lbl "nPEP A" 
111 "nPEP 8", nocTyna~~ll1t:! s cxeMy reHe._paTopa seKTopa, a TaKme 
"nP .A" 111 "nP, 811 , KOTOPble 111CnOilb3Y~TC.R nOAKI1~4eHHOA annapaTypoA. 

KpoMe ¢YHK~II1111 o6MeHa AaHHbiM111, "8HeWH111~ 111H:rep$eAc" MomeT 
OCYI!IeCTBil.RTb speMeHHOe ynpasneHHe nOAKI1~4eHHOA annapaTypo~. 
8 Ka4eCTBe npii1Mepa, 111J1Il~CTPII1PY~I!Iero 3TY B03MO>KHOCTb 111HTep¢e~ca 
GIGO, MOmHo 111CnOilb30BaTb y3en ''BpeMeHHoro ynpasneHII1fl BHewHe~ 
annapaTypoA 11 /BYBA/ ANI ynpasneHII1fl 6biCTpoA 3JleKTpOHII1KOA. 3anycK 
y3na "BYBA" npoii1CXOA111T n1116o no c111rHanaM "npepbJBaHII1e A" 111 
"npepb!BaHHe B", n1116o no c111rHany "8HeWH111~ 3anycK11

• 

C6poc y3Ila 11 BYBA11 B nepsoHa4a!lbHOe COCTORHII1e MomeT 6b!Tb 
OCyll\eCTBJleH no C111rHany "SEL 6", 

' lt1HTep$e~c GIGO ~jspa6oTaH c y4eToM Tpe6osaHII1~ 6noKa pacwll1pe-
HII1fl CII1CTeMbl /5PC// 111 111HTep$e~ca 11061!1a.R W111Ha 11

, 

KOHCTpyKT111BHO 111HTep¢eAc B~nOJlHeH B B111Ae 4eTwpex OTAe!lbHWX 
6noKOB, KOTOpwe pacnonara~Tcfl: 

CeneKTop aApeca - s soHe "B" 5PC 
leHepaTOp BeKTOpa - B 30He 11 511 5PC 
BHyTpeHHII1~ 111HTep$e~c - B 30He "A" 5PC 
BHeWH111~ 111HTep$e~C - B Bll1~e OTAeilbHOro 6noKa 

C aBTOHOMHWM n111TaH111eM 
B CTO~Ke 38M. 

napanne!lbHbl~ 111HTep¢e~c REPEATER paspa6oTaH Ail.R YA11111HeHII1.R 
11 o61J.Ie?i WHHbl 11 38M CM-4 111 CHII1meH!.1.R BI1111RHII1.R BHOBb nOAK11104aeMbiX 
ycTpoACTB Ha pa60TY 38M B ~ellOM, lt1HTep$e~c peaJ111130BaH Ha 14 
M111KPOCXeMaX Tll1na K531An2, o6ecne4111Ba~IJ.III1X 06MeH 111H¢OpMa~II10HH~MII1 
111 ynpaBn.R~IJ.III1MII1 C111rHanaMII1 MemAY 11 06111e~ W111H0~ 11 38M 111 ycTpOACTBaMII1, 
nOAKI1~4eHHbiMJ.1 K 11 YAI1111HeHHO~ 06111e~ WII1He 11 6e3 AOnOilHII1TeJlb HbiX 
cxeMH~X saTpaT Ha ynpasneHII1e HanpasneHII1eM nepeAa4111 c111rHanos. 

lt1cnonb30BaH111e OAHOro 111HTep$e~ca "REPEATER" no3BOJ1ReT ysenii1-
4111Tb AI1111HY 1106~eA W111Hbl 11 Ha 15 M 111 BHOCII1T 3aAep>KKY B 40 HC. 

KoHCTPYK•T111BHO 111HTep$e~c BbJnonHeH c y4eTOM Tpe6osaHII1~ CM-4 
111 MOmeT pacnonaraTbC.R KaK B 116JlOKe paCWII1peHII1fl CII1CTeMb1

11
, TaK 111 B 

30He nOAKI1~4eHII1.R Ka6ene~ 1106~eA W111Hbl 11 K ycTpOi:iCTBaM, 

8 3aKn~4eHII1e asTop~ 6naroAaPRT 3.1t1.Manb~esa sa HHTepec 
111 nOAAepmKy pa6oTbl, H.Holop6yHosy 111 EoHoKa3aKosa sa pa3pa6oTKY 
111 MOHTam ne4aTHWX nnaT. 
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3aKa3~ Ha ynoMRHYT~e KHHrH MoryT 6~Tb HanpasneH~ no aapecy: 
101000 MocKsa, rnasno'ITaMT, n/R 79 

H3aaTeBbCKH~ OTDen 06beDHHeHHOrO HHCTHTYTa RDePHHX HCcnenosaHH~ 
c:::t 

rop6yHOB H.B., Mopo30B 6.A., CyxaHOB A.n. 
YHH8epcanbH~e napannenbHWe HHTe~eHC~ AnA 38M CM-4 

11-82-711 

0nHCaH~ A8a YHH8epcanbH~ MHTe~eHCa AnA nOAKn~4eHHA He cTaHAapTHOH 
annapaTyp~ K 3BH CH-4, OAMH npeAHa3Ha4eH AnA napannenbHOro conpA*eHHA o6opy
A08aHHA C pa3PAAHOCTb~ AO 16 6HT, BTOpoH - AnA YAnHHeHlo1A "o6111ei1 WHHW" 38H 
HHTe~eHC~ 8~nonHeH~ 8 KOHCTpyKTH8e, npeAnonara~eM HX yc TaHODKy B 6noKe 
pacwHpeHlo1A CMCTeMw 3BH CH-4. 

Pa6ora awnonHeHa 8 CepnyxoacKOM HaY4H0-3Kcneplo1MeHTanbHOM OTAene OHRH. 

Coo6UieHHe 06~eAHHCHHOro MHCTHTyra AAePHwx HCcneAoaaHHH. AY6Ha 1982 

Gorbunov N.V., Morozov B.A . , Sukhanov A.J. 11-82-711 
The general Purpose lnterfeces for SH-4 Minicomputer 

The two qeneral purpose interfaces have been develope d . The first inter
face enables parallel data transfer in the 16 bits format. The second in
ted ace extends the "common bus" of the SH-4 computer. The both 
interfaces arc fabricated in standard way by using the "extended block 
subsystem" of the SH-4 machine. 

The investigation has been performed of the Serpukhov Seintific 
department of the JINR. 

Ca.munlc~tlon of the Joint Institute for Nucle~r R•~•~rch. Dubn~ 1982 
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