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B 061>e.r.umemmM HHCTH~e ~.n;epHbiX uccn~.n;oarunrn 3KcnepHMennin&­
noe o6opy.n;oarume QlH3HtiecKHX ycTilHOBOK no.n;KJII011eHo K 3BM pa3JIH11HOH 
Bbi11HcmrTen&Hoif MOIIUIOCTH. KpoMe 6on&wHX H MHHH·3BM, B HaCToJuuee 
BpeMH B OlUUI HaxOAJJTCR: B 3KCnJiyaTauHH nepCOHMbHbie KOMnbiOTepbi 
Tuna Opaaeu-16, IBM PC/XT11 •2 1 u ux ananoru. )lnR: MHorHX 3a.n;a11 Heo6· 
XOAHMO nOAKJII011eHHe nepCOHMbHbiX KOMDbiOTepoa K annapazype 
KAMAK 13 1

, wupoKo pacnpocTpaneanoif a OlUHI. C noif uen&ro a Jla6o­
paTopuu R.n;epHbiX npo6neM pa3pa6oTan KOHTpoJIJiep KpeifTa KAMAK AJIR: 
KOMDbiOTepoa Tuna IBM PC/XT. qTo6&I y.n;oaneTaopuTb Tpe6oaanHR:M no 
6biCTpo.n;eHCTBHIO, 11HCJiy no.D;KJII011aeMbiX KpeHTOB H AOJiroapeMeHHOH Ha· 
,r.J;e)I(HOCTH, KOHTpOJIJiep HMeeT CJie.D;yiOIQHe OC06eHHOCTH: a) pafioTa no npo· 
rpaMMHOMY Kanany; 6) .n;ocTyn K perucTpaM KAMAK KaK K 1111eHKaM na· 
MRTH, cooTBeTCTBYIOIUHM AaHHbiM N, A H F; annapaTHbie cpe.n;craa AJIR: 
6biCTpoif o6pa6oTKH curHanoa LAM H BbiDOJIHeHHR: MHoroKpeHTHbiX one· 
pauuif; r) o6cny:>KHBanue cucTeMbi .n;o 7 KpeifToa; .n;) acrpoeHHbie cpe.n;craa 
AJIR: TeCTHpoBaHHR: KOHTpOJIJiepa MarHCTpaJIH KpeHTa .. 

Ha3Ha11eHue KOHTPOJIJieoa: BbiDOJIHeHue vnoaaJIR:IOIUHX onenauuif. 
11TeHHe H 3aDHCb 16-pa3pR:.n;HbiX CJIOB no nporpaMMHOMy KaHaJIY no.n; ynpaa· 
nenueM 03BM Opaaeu 16, IBM PC/XT HJIH ux ananoroa. 

KoHTpOJIJiep o6ecnet~HBaeT pa6oTy B COCTaae MHOrOKpeHTHOH CHCTeMbi 
KAMAK c 11HCJIOM KpeifToB .n;o 7. MaKCHMaJI&Ho .n;onycTuMoe y.n;anenue 
nocne.n;Hero KpeHTa OT 03BM -10M. 

CBR:3b 6JioKa c KOMDbiOTepoM ocymecramieTcR: 11epe3 OTAeJibHYJO DJiaTY 
CBR:3H 0K009, YCTaHaaJIHBaeMyiO B OAHH H3 pa31>eMOB pacwupeuHR: BBOAa· 
BbiBO.D;a, KOTOpbie HaxOAJJTCR: Ha OCHOBHOH DJiaTe KOMnbiOTepa (pHC.1) . 

Ha DJiaTe pacnono:>KeHbi 8-pa3pR:.n;Hbm .n;aynanpaanenHLm 6yQ>ep AaHHbiX, 
co6paHHbiH Ha HC K589A016 H K589A026, 15-pa3pR:.n;HbiH OAHOHanpaaJieH· 
HbiH 6yQ>ep a.n;peca Ha HC K155JIA13, 6yQ>epbi ynpaaJIR:romux cumanoa, 
cxeMa o6pa6oTKH OTBeTa KpeHTa, 5-pa3pRAHbiH ceneKTop a.n;pecnoro oKHa 
CHCTeMbi KpeHTOB, AaiOlllHH pa3peWeHHe Ha Bbi.n;a11y B Ka6enb CHrHaJIOB 11Te· 
HHR: H 3aDHCH H KOMMYTHpyromuif nanpaaneHue pa6oTbi 6yQ>epa .n;aHHbiX 
npu 11TeHHH, a TaK:>Ke cxeMa o6pa6oTKH omeTa KpeifTa. Oocne.n;HR:R: KOHTpo­
m{pyeT apeMH npuxo.n;a curHana OTBeTa KpeifTa CRDY u, a cny11ae ero oTcyT­
cmuR B Tet~eHHe ,8 TaKTOB OK, caMa renepupyeT curHan IOCHRDY B WHHY 
OK, npe.u;ompamaR ocTanoa KOMDbiOTepa. 

llJiaTa CBR:3H MHoro:>KJinbHbiM Ka6eneM COe.D;HHR:eTCR: C KOHTpOJIJiepaMH 
KpeHTOB 11epe3 Pa31>e~M P015:5~·~' pacnono:>KeHHbm Ha nepe.n;Heif nanenu. 
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YA66CTBa o6cny)I(HBaHHH, JIHHHH pa3-
6HTbi Ha rpyrmbi no a,ll;pecaM, ynpaa­
JIHIDI.UHM cmHanaM u ABHHbiM .. Ka)I(­
AbiH CHI'HaJibHbiH npOBO,ll; HMeeT COOT­
BeTCTBYlOLUHH CKpytleHHbiH C HHM 3K­
p8HHbiH npoBOA. CumanbHbie npoao­
Aa pacnaHBalOTCH Ha 60KOBbie pH,ll;bl 
KOHT8KTOB pa31>eMa, a 3Kp8HHbie -
Ha ueHTpaJibHbiH pHA no ,ll;Ba Ha Ka)I(­
AbiH KOHTaKT. 
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CucreMa KpeHTOB 3aHHMaeT Ha 
KapTe naMHTH IlK 32 K 6aiiT. C no­
MOI.UblO YCTaHOBJieHHOrO Ha IlJiaTe CBH-
3H 8-pa3pH,ll;HOrO nepeKJilO'l8TeJIH MO)I(­
HO 3a,ll;aB8Tb 6a30BbiH a,ll;peC CHCTeMbl 
KpeHTOB, H8'lHHaH OT 80000 H Bblllle. 
YcTaHOBKa pa3pHAOB nepeKJilO'laTenn 
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Ta611u14a 1 
Pa3BOdKa Ka6e.tm Me:JtCdy 11/lQTOU C8JI3U U KOHT[JOIIIIepoM 

1-cAOO (Bbi6op 6aii:Ta) 18-3Kp8H ,ll;JIH 1,34 34-cA01 (F1) 
2-CA02 (F2) 19-3Kp8H ,ll;JIH 2,35 35-cA03 (F4) 
3-CA04 (F8) 2G-3Kp8H ,ll;JIH 3,36 36-cA05 (F16) 
4-CA06 (A1) 21-3Kp8H ,ll;JIH 4,37 37-cA07 (A2) 
5-CAOS (A4) 22-3Kp8H ,ll;JIH 5,38 38-cA09 (AS) 
6-cA10 (N1) 23-3Kp8H ,ll;JIH 6,39 39-CA11 (N2) 
7-cA12 (N4) 24-3KpaH ,ll;JIH 7,40 4G-CA13 (N8) 
8-CA14 (N16) 24-3KpaH ,ll;JIH 8,41 41-CRES (c6poc) 
9-CCLK (TaKT) 26-3Kp8H ,ll;JIH 9 42-Heucn. 

1G-CRO ('lTeHHe) 27-3KpaH ,ll;JIH 10,43 43-CWT (3anucb) 
11-CROY (OTBeT KpeHTa) 28-3KpaH ,ll;JIH 11,44 44-CSRQ (npepbm.) 
13-COO (AaHHbie) 3G-3Kp8H ,ll;JIH 13,46 46-C01 (AaHHbie) 
14-C02 (AaHHbie) 31-3KpaH ,ll;JIH 14,47 47-C03 (AaHHbie) 
15-C04 (AaHHbie) 32-3KpaH ,ll;JIH 15,48 48-C05 (AaHHbie) 
16-CD6 (AaHHbie) 33-3KpaH ,ll;JIH 16,49 49-C07 (AaHHbie) 
17-He ucn. 5G-He ucn. 

2 

81-4 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 

81-7 
0 
0 
1 

Ta611U14a 2 
YcraHOBKa 6a:JoBozo oopeca cucreMbl KpeuTOB 

A,!J;peca CHCTeMbl KpeHTOB 
npu 03Y 512K H MeHee npu 03Y640K 

81-3 Sl-2 81-1 
1 
1 
1 
1 
0 
0 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 

814> 
0 
1 
0 

1 1 80000 3aHHTO 03Y I13BM 

1 0 88000 3aHHTO 03Y II3BM 

0 1 90000 3aHHTO 03Y II3BM 

0 0 98000 3aHRTO 03Y I13BM 

1 1 AOOOO AOOOO 
1 0 A8000 A8000 

0 1 3aHHTO ycTpOHCTB8MH BBO,ll;8-BbiBO,ll;a 
0 0 3aHRTO ycTpOHCTB8MH BBO,ll;8-BbiBO,ll;a 
1 1 coooo coooo 
1 0 3aHHTO ycTpOHCTB8MH BBO,ll;8-BbiBO,ll;a 
0 1 00000 00000 
0 0 08000 08000 
1 1 EOOOO EOOOO 
1 0 E8000 E8000 
0 1 3aHRTO cncTeMHbiM II3Y 
0 0 3aHHTO cncTeMHbiM II3Y 

Ta611u14a 3 
YcranoBKa ypoBHR npepbiBaHUR na Mare CBR3U 

81-5 
1 
0 
0 

YpoaeHb npepbiBaHHH IRQ2 
YpoaeHb npepbiBaHHH IRQ3 
YpoBeHb npepbiBaHHH IRQ4 

npOH3BO,ll;HTCH B COOTBeTCTBHH C Ta6n.2. 3,!1;ecb H HH)I(e BCe a,ll;peca ,ll;alOTCH 
a IllecTHaAUaTHpH'lHoM npeACTaBJI~HH. YcTaHOBKa 6a3oaoro aApeca cucTeMbi 
B03MO)I(H8 TOJibKO Ha Te MecTa K8pTbl naMHTH IlK, KOTOpbie He 3aHHTbl 03Y, 
CHCTeMHbiM I13Y HJIH ycTpOHCTBaMH BBO,ll;8-BbiBO,ll;a. KpoMe TOrO, TeM )l(e 
nepeKJilO'l8TeJieM MO)I(HO Bbi6paTb ypoBeHb npepbiBaHHH CHCTeMbi (Ta6n.3). 

IIporpaMMHoe o6ecne'leHue KOHTponnepa KK009 npe,ll;yCMlhpuaaeT 
aApec cucTeMbi EOOOO H ypoBeHb npepbiBaHHH 2 KaK CTaHAapTHbie. 

Ha nepe,ll;HeH naHeriH KOHTpOJIJiepa pa3Mei.UeHbl K08KCHmHbiH pa31>eM 
Tuna MK-50 (LEMO) .nnR BBOAa cmHana "BHelllHHH LAM" c norH'leCKHM 

3 



yposneM NIM, cseTo,nHO.IUILIH HH.IUf­
KaTop "KpeHT Bbi6paH", a TaK:>Ke 
,nsa pa3'beMa THrra Pll15-50rB ,n;JIH 
IIO,lJ;KJIIOtJeHHJI K IIJlaTe CBJI3H H ,npy­
rHM KpeHTaM CHCTeMbl C pacrrpe,nene­
HHeM KOHTaKTOB, COBIIa,D;aJOI.UHM C 
COOTBeTCTByiDI.UHM pa3'beMOM IIJlaTbl 
CBJI3H. EcnH B CHCTeMe HCIIOnb3YeTCJI 
O,D;HH KpeHT, TO KO BTOpOMY pa3'b­
eMy KOHTpOnnepa IIO,D;KniDtJaeTCJI 

{ 

TepMHHaTOp. EcnH CHCTeMa MHOrO-
KpeHTHaJI, TO KO BTOpoMY pa3'beMy 
IIO,D;KniDtJaeTCJI ,npyrOH Ka6eJib, H,D;y­
I.QHH K cne,nyroi.QeMy KOHTpOn.iiepy, 
H TaK ,nanee. Ko BTOpoMy pa3'beMy 
rrocne,nnero KOHTponnepa rro,n;Knro­
qaeTcJI TepMHHaTop (pHc.2). 

KoHTponnep KpeHTa KK009 co­
,nepJKHT: BXO,D;Hble 6y¢'epbl CHrHanOB 
CRES, CA, CRD, CWR, CLK; ,nsy­
narrpasnenHLIH 6y<l>ep ,naHHLix; BLI­
XO.lUfLie 6y<t>epLI cHrnanos CRDY 
U r.~R.Q: TTPIT!Urp!'HTO!l RJl!lP.CR l<"!'eH­

Ta; ,neum<t>paTop cHrnanos tJTeHHJI 
WHH R H 3aiiHCH ua WHHLI W; ,ne­
wH<t>paTop CHrHanOB tJTeHHJI H 3arrH-
CH pemcTpos yrrpasneuHJI H crnzyca; I K/\ABIIIATYPA 
,newH<t>parop HOMepa CTaHUHH N; 6y-
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<t>epLI cy6a,npeca A H <l>YHKUHH F; Puc.2. CxeMa noOKIIIO'IeHWI KpeuroB 

y3en reHepauHH yrrpasnJIIDI.UHX cHr- K IlK. 
uanos Z, C, H I; reHepaTop UHKna 
KAMAK; pacrronoJKeHHLie ua IIJlaTe 
,naHHLIX ( cTaHUHJI 24) perHCTpbi ,naHHLIX R H W c 6y<l>epaMH MarHcTpanH 
Kpeiha; perHcTP BLI6opa <t>nara c TpHrrepoM pa3pewenHJI/3arrpeTa rrpepLI­
BaHHJI; CeJieKTOp <t>nara; CXeMy Bblpa60TKH CHrHana rrpepblBaHHJI; CXeMY 
KOHTpOnJI speMeHHbiX COOTHOWeHHH CHrHanOB B, 81, 82; TpHrrep HH,IUIKa­
UHH IIpOIIaJKH H BOCCTaHOBneHHJI IIHTaHHJI; perHCTp CTaTyCa HCTOtJHHKOB 
rrpepLIBaHHJI; TpH 6a:HTOBLIX 6y<t>epa cTazyca cHrnanos LAM KpeifTa; pe­
rHcrp cocTOJIHHJI cHruanos X, Q, I H CRE (Kpeih BLI6paH) so speMJI rrocne,n­
uero UHKna KAMAK; TecTOBLIH perHCTP cocTOJIHHJI cHrnanos Z, N, A, F 
H C B rrocne,n;HeM UHKne KAMAK c wH<t>paTopoM N; TeCTOBLm perHCTp co­
CTOJIHHJI WHH W B rrocne.IUieM UHKne KAMAK (pHc.3). 
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Puc.3. ElloK-cxeMa KOHTpOilllepa Kpeura KK009. 

llone a,npecoB, 3aHHMaeMbiX KpeHTaMH, COCTOHT H3 30Hbl yrrpaBnJIIDI.QHX 
H CTaTyCHbiX perHCTpOB BCeX KOHTpOnnepoB CHCTeMbl H 30Hbl perHCTpOB MO­
,nyneH KAMAK BLI6paHHoro KpeifTa . .UocTyrr K yrrpasJIHIDI.QHM H CTaTYCHLIM 
perHCTpaM B03MOJKeH aHanOrHtJHO o6pai.QeHHIO K JitJeHKaM rraMJITH rryTeM 
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o6bi'IHbiX onepauuii 3anncu uno qTeHHH 6aiiTa uno cnoaa. PerncTpbi ynpaa­
neHna n cTaTyca pa3HhiX KpeHTOB 3aHHMaiOT HenepeKphmawmneca noJIH 
a.npecoa n acerAa HanpaMyiO AOCTYnHhi MH nporpaMMHCTa. HoMep KpeHTa 
"K" a cucreMe 3a,naeTca c noMOI.QbiO 7 -pa3paAUoro nepeKJIIOqaTenH 81, 
pa3Mei.QeHHOrO Ha npaBOH neqaTHOH nnaTe KOHTp01111epa B COOTBeTCTBHH 
c Ta6n. 4. Ta611UI4f14 

81-7 
0 
0 
0 
0 
0 
0 
1 

6 

YCTQH08Ka HOMepa KpeiiTa 8 KOHTp0/1/lepe 

81-6 
0 
0 
0 
0 
0 
1 
0 

81-5 
0 
0 
0 
0 
1 
0 
0 

81-4 81-3 
0 0 
0 0 
0 1 
1 0 
0 0 
0 0 
0 0 

81-2 81-1 K 
0 1 HoMep KpeHTa 0 
1 0 HoMep KpeHTa 1 
0 0 HoMep KpeiiTa 2 
0 0 HoMep KpeHTa 3 
0 0 HoMep KpeHTa 4 
0 0 HoMep KpeHTa 5 
0 0 HoMep KpeHTa 6 

Ta611U14a 5 
OrnocuTeJibHble adpeca KOMamJ NAF, pezucrpoe ynpae11eHW1 u craryca 

6000- 7FFF 
5COO- 5FFF 
5800 - 5BFF 
5400 - 57FF 
bUUU - 0~1'·1'· 

4COO - 4FFF 
4800- 4BFF 
4400 - 47FF 
4000 - 43FF 
3COO- 3FFF 
3800 - 3BFF 
3400 - 37FF 
3000 - 33FF 
2COO- 2FFF 
2800- 2BFF 
2400 - 27FF 
2000 - 23FF 
1COO - 1FFF 
1800 - 1BFF 
1400- 17FF 
1000 - 13FF 
OCOO - OFFF 
0800- OBFF 
0400 - 07FF 
0000 - 007F 

He ncn01Ib3YeTCH 
N(23)A(15-Q)F(31-Q) 
N(22)A(15-Q)F(31-Q) 
N(21)A(15-Q)F(31-Q) 
N(~uJA(i 5--(j )F (J.i --(j} 
N(19)A(15-Q)F(31-Q) 
N(18)A(15-Q)F(31-Q) 
N(17)A(15-Q)F(31-Q) 
N(16)A(15-Q)F(31-Q) 
N(15)A(11Hl)F(31-Q) 
N(14)A(15-Q)F(31-Q) 
N(13)A(15-Q)F(31-Q) 
N(12)A(15-Q)F(31-Q) 
N(ll)A(15-Q)F(31-Q) 
N(10)A(15-Q)F(31-Q) 
N(09)A(15-Q)F(31-Q) 
N(08)A(15-Q)F(31-Q) 
N(07)A(15-Q)F(31-Q) 
N(06)A(15-Q)F(31-Q) 
N(05)A(15-Q)F(31-Q) 
N(04)A(15-Q)F(31-Q) 
N(03)A(15-Q)F(31-Q) 
N(02)A(15-Q)F(31-Q) 
N(01)A(15-Q)F(31-Q) 
3oHa PYC KOHTponnepoa cncTeMhi 

·l 

I 
f 

) 
·~ 

0TcqeT aJJ;pecoa PYC n perncTpOB KAMAK B cncTeMe KpeHTOB BeAeTca 
OTHOCHTeJibHO 6a30BOrO a,npeca, yCTaHOBJieHHOrO Ha nJiaTe CBH3H (Ta6n.5,6). 

Pacnpede~~e~~ue adpecHoii 30Hbl PYC no ~epeiiTaM 

70- 7F 
60- 6F 
50- 5F 
40- 4F 
30- 3F 
20 - 2F 
10- 1F 
00 - OF 

MHoroKpeiiTHhie KOMaHAbi Z,C,I 
Per. ynp. n CTaTyca KpeHTa 6 
Per. ynp. n cTaTyca KpeHTa 5 
Per. ynp. n cTaTyca KpeHTa 4 
Per. ynp. n cTaTyca KpeiiTa 3 
Per. ynp. n cTaTyca KpeHTa 2 
Per. ynp. n cTaTyca KpeHTa 1 
Per. ynp. n cTaTyca KpeHTa 0 

Ta611U14a 6 

AApec PYC CKJia.D;biBaeTcH H3 HoMepa KpeiiTa, yMHO)f(eHHoro Ha 10 
nn10c nopHAKOBbiH HOMep PYC. TaKHM o6pa30M, a.npecy 32 omeqaeT PYC 
HOMep 2 Tpenero KpeiiTa. 3oHa perncTpoB MOAyneii KAMAK o6maa MH 
Bcex KpeHTOB. B Ka*AbiH AaHHbiH MOMeHT K HeH llOAKJIIOqeHbl perHCTpbi 
MOAyJieH TOJibKO Bbi6paHHOro KpeHTa. KpeHT cqnTaeTCH Bbi6paHHbiM, KOrAa 
··---··-----· --··---- -· .e:: ___ ··--·'<-- --·· ---·. ··- -----··-·"' ------·· ---··----J ""' & U£":1.VD.,&'-"&a a 1-'a-.u. a "1-' u.a..u.vvpu. .n.}·"·"'.wa au., aay.r.& .:1 .a. v.a•a nu. &&'--}-'""~l.~.r.l .&.lUCJ.'"'.u.r.l nun .1 pv.u.-

nepa BKJIIOqeH HHAUKaTOp "KpeHT Bbi6paH" H B CTaTyCHOM perHCTpe 5 6UT 
CRE paaeH 1. Bbi6op Kpeiin nponcxOAUT npn cqHTbiBaHHH craTyCHbiX pe­
rncTpoB c OTHOCHTeJibHbiM a.npecoM OT KO AO K5, a TaK)f(e npn 3anncn B yn­
paBJIHIOIQHe perncTpbi KO, K2. llpn 3TOM K 30He perncTpoa MOAyneii 
KAMAK noAKJIIOqaiOTCH perncTpbi Bbi6paHHoro KpeiiTa, a pernCTpbi ocTaJib· 
HbiX KpeHTOB OTKJIIOqaiOTCH. 

KoHTponnep ncnon&3yeT npaMyiO a,npecauniO perncTpoa KAMAK. 
no JIHHHH a.npeca AO Bbi6npaeTCa MJia,z:J;WHH HJIH CTapWHH 6aiiT CJIOBa, no 
JIHHHHM A5-A1 nepeAaeTCH <PYHKUHH KAMAK F, no JIHHHHM A9-A6 -
cy6aApec A, a no JIHHHHM. A14-A10 - HOMep CTaHUHH N. nepeAaqa HH<I>op­
MauHH Me*Ay n1IaTOH CBH3H H KOHTpOJIJiepoM OCyi.QeCTBJIHeTCH CJIOBaMH 
no JIHHHHM AaHHbiX no6aHTHO B AHa npHeMa HJIH OTAeiibHbiMH 6aHTaMH. 
BbmoJIHeHne UHK1Ia qTeHHH HJIH 3anncn AaHHbiX perncTpoa KAMAK npon3· 
BOAHTCH KaK OAHa npocTaa onepa.IlHH o6pameHHH K 30He perncrpoa KAMAK 
B BUAe ueHHH HJIH 3anHCH 16-pa3pMHOrO CJIOBa aHaJIOrmHO o6pameHHIO 
K naMHTH. qTeHne perncTpoa KAMAK B03MO)f(HO 6aiiTaMn HJIH cnoaaMH 
no qeTHbiM a.npecaM. 3anncb B perncTpbi KAMAK B03MO)f(Ha TOJibKO cno­
BaMH. YnpaanHIOmue onepauun (c F8= 1) BblllOJIHHIOTCH KaK qTeHne 6aiiTa 
03 30Hbi perncTpoa KAMAK, npu 3TOM no JIHHHHM AaHHbiX B pa3paAe 0 
nepeAaeTca X, a B Pa3PHAe 1 nepeAaeTca Q, nonyqeHHhie a llHKJie KAMAK. 
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<DopMyna Bhi'IHCJieHHH a.o;peca, OTBet~aJOruero KOMaH.o;e NAF: 

' 
NAF_ADDRE88=BA8E_ADDRE88_;.N*400+A*40+F*2. 

HanpuMep, KOMaH.o;e N(20)A(8)F(1) COOTBeTCTByeT tiTeHUe CJIOBa 
U3 HtleHKU naMHTU C a.o;pecOM 5202, KOMaH,l.J;e N(20)A(8)F(8)- tiTeHUe 6aHTa 
U3 HtleHKU 5210, a KOMaH,l.J;e N(20)A(8)F(17)- 3anHCb CJIOBa B HtleHKy 5222. 

llpu o6pameHuu K 30He perucrpoa KAMAK aBTOMaTHtlecKU 3anycxa­
eTcH uuxn MarncTpanu, To ecTb reHepupyiOTCH B, 81, 82 u 3aAaHHbie N, A, 
F. KpoMe Toro, UHKJI KAMAK reHepupyeTcH TaK:>Ke npu CtiHThmaHuu PYC 
c a.o;pecaMu K8 u K9, a TaK:>Ke npu 3anucu B PYC c a.o;pecaMu K9, KB, KD, 
KF. B .o;uana3oHe KO-KF .o;onycTUMhi onepauuu tiTeHHH u 3anucu 6aH:Toa 
u CJIOB. llpu 3anucu no a.o;pecaM 79-7F onepauuu reaepauuu Z u C, ycTa­
HOBKH U c6poca I BblllOJIHHIOTCH BO BCeX Kpemax. 

AnnapaTHO nepecbmKa OTAeJibHoro cnoaa ,l.J;aHHhiX BhlllOJIHHeTCH 3a 
2,1 MKC. llepecbmKa AaHHhiX npu pa6oTe Ha acceM6nepe u reHepauuu xo­
MaHA KAMAK no 3ap&Hee 3aAaHHOMY cnucxy 3aHUMaeT OT 4,8 .o;o 6 MKC 
Ha 16-pa3pH,!.1;HOe CJIOBO B 3aBUCUMOCTU OT UCnOJib30BaHHOrO cnoco6a a.o;pe­
CaQUU. HanpuMep: 

MOV AX,Mem_Data 
MOV E8:NAF_Address,AX 

; 3arpy3Ka ,l.J;aHHbiX B aKKyMyJIHTOp 
; 3anucb AaHHhiX B perucrp KAMAK. 

BhiCTpo.o;encTBue B pe)I(UMe nepe.o;at~u Maccuaa - oT 15 .o;o 30 MKC 
Ha cnoao B 3aBncuMocTu OT HaJIHtiHH B uuKJie npoaepoK Ha O)I(U,l.J;aHHe LAM, 
Ha OKOHtlaHUe UUKJia no CtleTtiHKy CJIOB Uno CHrHany Q=O. 

3oHa perucTpOB ynpaBJieHHH u cTaTyca Ka:>K.o;oro KpeHTa 3aHHMaeT 
no 16 6aHTOB AJIH 3anHCU U AJIH tiTeHHH. lfcnOJib30BaHUe a.o;pecOB U pa3pH,!.1;0B 
npu 3anucu B perucTpbi ynpaaJieHUH eM. B Ta6n.7. 

llpu 3anucu B MJia.o;urnu 6anT ynpaBJIHIOIUero perucrpa 0 B pa3pHAhi 
F816-FS1 3anucbmaeTCH HOMep ¢mara, Bhi6upaeMoro B cooTBeTcmuu 
c Ta6n.8. 

Bbi6paHHhiH cpnar noHBJIHeTCH B cTaTycHOM perucrpe 4 B pa3pH.o;e 1. 
0H ,l.J;OCTyneH AJIH nporpaMMHOH npoBepKU U MO:>KeT 6h1Tb UCTOtiHUKOM 
npepbiBaHHH, eCJIU OHO pa3peweHO. llpu UHHUUaJIU3aQUU KOHTpOJIJiepa 
ycraHaanuaaeTcH FS=31. llpu 3anucu nor."1"' B pa3pHA IE ynpaaJIHIOIUero 
perucTpa 0 npoucxo.o;uT pa3peweHue npepbmaHHH ll3BM npu noHBJieHHH 
cpnara, HapyweHuu nuTaHHH unu owu6xe reaepaTopa uuKJia KAMAK. 3anpeT 
npepbiBaHHH npoucxo.o;uT npu 3anucu B pa3pH.o; IE nor."O" UJIH nocne uuu­
uuanu3auuu KOHTponnepa. 

llpu 3anucu B ynpaaJIHIOIUUH perucTp 2 npoucxo.o;uT ycTaHOBKa B nor. 
"1" Tpurrepa Bhi6opa xpenTa, 'ITO o6ecnet~uBaeT BhmoJIHeaue onepauuu 

8 

(; 

t 
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1 
f 

I~ 
I 

I 

F 
E 
D 
c 
B 
A 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

F8(0) 
FS(1) 
F8(2) 
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IE 

FS(23) 
F8(24) 
F8(25) 
F8(26) 
F8(27) 
FS(28) 
FS(29) 
FS(30) 
FS(31) 

PacnpecJeneHue pa3p.Rooe pezuc7poe ynpae11eHU.R 
--
3anucb 

Pa3pH,l1;bl 6aHTa 
6 5 4 3 2 1 

C6poc curHana I 

Y cTaHoaxa curHana I 

reHepauua CHrHaJIOB c, B, 81, S2 

reHepauHH CHrHaJIOB z, B, 81,82 

TecTOBaH ycTaHOBKa X u Q 

lfHHUUaJIU3aQUH KOHTpOJIJiepa 

Bbi6op xpenTa 

- - F816 FS8 FS4 F82 

3Ha'leHU.R rjj11azoe, ebz6upae.MblX c noMOUJ,b/0 pezuc7pa FS 

BHeWHHH cuman LAM (nepe.o;HHH naHenb KK009) 
LAM1 
LAM2 

LAM23 
nor. "MJIW' LAMO-LAM7 
nor. "MJIW' LAM8-LAM15 
nor. "MJIM" LAM16-LAM23 
nor. "MJIM" LAMO-LAM23 
nmaHue -6 B HopManhHO. 
nnTaHue +12 B u -12 B HopManbHo. 
nnTaHne +24 B u -24 B HOpManhHO. 
norHtlecKHn "0". Mcnonb3yeTCH AJIH 3anpeTa nuHuu FL. 
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HBHOro Bhi6opa KpeHTa (B ,D;OnOJIHeFIHe K onepaQHHM CtiHThiBaHHH CTaTYCHbiX 
perHCTpOB H onepaQHHM 3aDHCH B ynpaBJlHJOIUHe perHCTphl, npH KOTOphiX 
TaK)f(e npoHcxoAHT Bhi6op KpeHTa). llpH 3TOM 6HT CRE a perHCTpe 5 ycTa­

HaBJIHBaeTCH B "1 ". 
llpH 3anHCH B ynpaBJlHJOIUHH perHCTp 4 BhiDOJIHHeTCH HHHQHaJIH3aQHH 

Bhi6paHHOro KOHTponnepa: a perHCTpe <Pnara ycraHaBJIHBaeTCH FS=31, 
npephmaHHe 3anpemaeTcH, c6pachiBaJOTCH Tpurrephi Bhi6opa Kpema, oum6KH 
DHTaHHH H oum6KH reHepaTopa UHKJia KAMAK, CHHMaeTcH cHmaJI I. :HHH­
QHaJIH3aQHH KOHTpOJIJiepa npOHCXOAHT TaK)f(e npH nOCTyDJieHHH CHrHaJia 
RESET H3 ll3BM. liHHQHaJIH3auHH AOJI)f(Ha 6h1Tb c,D;enaHa nocne BKJIJOtleHHH 

nHTaHHH KpeHTa. 
llpH 3anHCH a PYC 6 TpHrrephi X H Q ycTaHaBJIHBaJOTCH a coCTOHHHe 

JIOr. "1 ", tiTO HCnOJib3YeTCH npH TeCTax KOHTpOJIJiepa. liH$QpMaUHH Ha JIH· 
HHHX ,ll;aHHhiX npH 3aDHCH B perHCTphl ynpaaJieHHH 2-F He HMeeT 3HatleHHH. 
llpH 3anHCH B ynpaBJIHJOIUHe perHCTpbl C a,D;pecaMH 8-E reHepHpyJOTCH 

QHKJI KAMAK H Bhi6paHHaH o6meKpeHTHaH KOMaH,D;a. 
J1:cnOJib30BaHHe a,D;pecOB H pa3pH,ll;OB npH tiTeHHH perHCTpoB CTaTyca 

,ll;aHO B Ta6JI.9. 
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PacnpetJeneHue p03p.11iJoe pezucrpoe craryca 

l.JTP.HIAP. 

Pa3pHAhi 6ama 

7 6 5 4 3 2 1 0 

F 
E 
D 
c 
B 
A 
9 W16 W15 W14 W13 W12 Wll W10 W9 

8 W8 W7 W6 W5 W4 W3 W2 W1 

7 z N16 N8 N4 N2 N1 A8 A4 

6 A2 A1 F16 F8 F4 F2 F1 c 
5 - - - - Q X I CRE 

4 - - - - CCF PF FL ITS 

3 L23 L22 L21 L20 L19 L18 L17 L16 

2 L15 L14 L13 L12 Lll L10 L9 L8 

1 L7 L6 L5 L4 L3 L2 L1 LO 

0 IE - - FS16 FS8 FS4 FS2 FS1 
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llpH tiTeHHH PYC 0 nonyt~aeTcH HH$opMaUHH o6 ycTaHOBJieHHhiX 6max 
Bhi6opa <Pnara H pa3peweHHH npepbmaHHH. :H3 PYC 1,2,3 CtiHTbmaroTcH co­
CTOHHHH a AaHHhiH MOMeHT HeMacKHpoaaHHhiX cumanoa LO-L7, L8-L15 
H L16-23 coomeTcmeHHO. llpH t1TeHHH PYC 4 H3 KOHTponnepa nepe,D;aeTcH 
coCTOHHHe HCTOtiHHKOB npepbiBaHHH. BHT CCF yKa3hmaeT Ha HaJIHt~He owH6-
KH reHepaTopa UHKJia KAMAK, OH ycTaHaBJIHBaeTCH nocne owH6KH H c6pa­
ChiBaeTcH ao apeMH HHHUHaJIH3aUHH KOHTpoJIJiepa npH 3anHCH a PYC 4. 
BHT PF ycraHaBJIHBaeTcH, ecnu ocHOBHOe HanpH)f(eHHe +6 B Hct~e3JIO H BHOBb 
aoccTaHOBHJIOCb. OH c6pachiBaeTcH npH HHHQHaJIH3aQHH KOHTponnepa HJIH 
CtiHThiBaHHH PYC 4. BHT FL noKa3hmaeT cocTOHHHe <PJiara, Bhi6paHHoro 
npH 3anHcH pa3pH,D;oB FS a PYC 0. BuT ITS paaeH nor. "1", ecJIH OTCYTCTBY­
JOT cHrHaJibi CCF, PF H FL, H paaeH nor. "0", ecnu npucyTcmyeT nro6oH 
H3 HHX. llpH tiTeHHH PYC 5 nepe,D;aeTcH HH$opMauHH o cocTOHHHH curHa­
noa X H Q nocne nOCJie,D;Hero UHKJia MarHCTpaJIH, a TaK)f(e 0 COCTOHHHH CHr­
HaJia I H TpHrrepa Bhi6opa KpeHTa (6HT CRE). 

llpH tiTeHHH cnoaa no aApecy PYC 6 nepe,D;aeTcH HH$opMauHH o noHaJie­
HHH Ha MarHcrpanu KpeHTa cHrHanoa Z, N, A, F H C ao apeMH nocne,D;Hero 
QHKJia KAMAK, a npH tiTeHHH cnoaa no a,D;pecy PYC 8 - cHrHanoa Ha JIHHHHX 
W1-W16. CTaTYCHhie perHcTphi 6 H 8 npe,D;Ha3Hat~eHhi AJIH TeCTHpOBaHHH 
KOHTpOJIJiepa H MarHCTpaJIH KpeHTa H He HBJlHJOTCH H006XO,ll;HMhiMH ,D;JIH 
HOpMaJihHOH pa6oThi c. MOAYJIHMH KAMAK. 

KoHCTpyKTHBHO KOHTpoJIJiep BbmOJIHeH Ha AByx net~aTHbiX nnaTax 
\: upHMtlHeHHeM HHTerpaJibHhiX CXeM cpe,D;Heli CTeneHH HHTerpaUHH cepHH 
K555, K155 H K589. Me)f(DJiaTHhiH )f(ryT co,D;ep)f(HT 12 JIHHHH H AJIH y,D;o6-
CTBa HacrpoHKH coe,D;HHHeT DJiaThi qepro pa3'heM Tuna MPH, ycTaHoaJieHHhiH 
Ha npaBOH DJiaTe. JleBaH DJiaTa C HanpaBJIHJOI.UHMH KpenHTCH tleThlpbMH 
BHHTaMH H JierKO CHHMaeTCH. 

llporpaMMHOe o6ecnet~eHHe KOHTponnepa KK009 BKJiroqaeT peanu3o­
BaHHbie Ha H3hiKe MaKpoacceM6nepa naKeThi npoueAYP no cTaH,ll;apTy 
ESONE 141 , npe,ll;Ha3Hat~eHHhie ,ll;JIH pa6oThi c MOAYJJHMH KAMAK t~epro 
KOHTPOJIJiep KK009 c noMOI.UhJO nporpaMM Ha H3hiKax TurboPascal, 
\ 7icrosoft C, Microsoft Fortran, H RM Fortran. KpoMe Toro, npunararoTCH 
··!MOHCTpauHoHHbie nporpaMMhi, TeeT KOHTponnepa KK009 c pacwHpeHHOH 

,;;HarHOCTHKOH, nonyaaToMaTmecKHH TeeT npoxo)f(,ll;eHHH curHanoa LAM, 
llO,ll;p06HOe ODHCaHHe KOHTpOJIJiepa, CXeMa nO,ll;KJIJOtleHHH H ,ll;pyraH ,ll;OKY· 
MeHTauHH. 

ABTOphi rny6oKo npH3HaTeJihHhi A.H.CHHaeay 3a pyKoao,ll;cmo pa6o­
TOH, A.r .lleTpoay (yHHBepcmeT r .llJIOB,ll;HBa, HPB) 3a yqacTue Ha Hat~anb­
HOH CTaAHH pa6oThi H A.:H.runeay 3a yqacTHe a pa3pa6oTKe nporpaMMHoro 
o6ecnet~eHHH. 
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PyKorm:cb nocryiJHJia a H3AaTemcKHH OTAeJI 
30 MWI 1988 rOAR. 

reopmes A., tlypHH H.H. 
KoH'I'pOnnep KpeiiTa KAMAK KK009 
A1IR nepcoHam.Horo KOMIIhiOTepa 
THDa DpBBeQ 16 H IBM PC/XT 

P10-88-381 

OnHcaHbi KOHTponnep Kpeifra KAMAK H IJJiaTa CBH3H MH nepco­
H&nbHOro KOMDJ.IOTepa TRDa DpaBeQ 16 H mM PC/XT. KOHTponnep 
HMeeT cne.ztYIOIUHe oco6eHHoCTR: a) pa6on no nporpaMMHOMY KaHa­
ny; 6) AOCTYD K perHCTpaM KAMAK K&K K ll'leHKaM DaMJITR, cooTBeT­
CTBYIOIIlHM AaHHbiM N, A H F; s) annapaTHbie cpe.u;CTBa MH 6bicTpoii 
o6pa60TKH CHI'HaJIOB LAM H BbiDOJDieHHJI MHOroKpeiiTHbiX onepmum; 
r) o6cnyxamaHHe CHCTeMbi AO 7 KpeHTOBj A) BCTpOeHHbie cpe,u;CTBa 
MJ1 TecTHpoBaHHH KOHTponnepa H M&rHCTp&nH KpeHTa. 

Pa6ota BbiDonHeHa B na6opaTOpHH HAepHbiX npo6neM OHRH. 

DepesoA asropos 

Georgiev A., Churin I.N. 
A CAMAC Crate Controller KK009 
for the Pravetz-16 and IBM PC/XT 
Personal Computers 

P10-88-381 

A CAMAC crate controller and a computer bus adapter for the 
Pravetz 16 and IBM PC/XT personal computers are described. The follo­
wing features are included in the controller: a) operation under program 
control; b) access to CAMAC registers treated as memory locations 
corresponding to given N, A, F; c) hardware for fast LAM processing 
and execution of multi-crate commands; d) up to 7 crates in one 
CAMAC system; e) built-in hardware for controller and crate data way 
test. 

The investigation has been performed at the Laboratory of Nuc­
lear Problems, JINR. 
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