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~aMaToB ~.M., HHKHT~K H.M., HoMOKOHoea A.H. 13-80-492 

3anOMHHa~~ee YCTpOHCTBO AHHaMH4eCKoro THna 
C npOH3BOnbHOH B~6opKOH eMKOCTb~ 4K X 16 pa3PRAOB 

OnHc~eaeTcR sanoMHHa~ee ycTpOHCTBO AHHaMH4ecKoro THna 
C npOH3BOnbHOH B~6opKOH eMKOCTbD 4Kx16 pa3PRAOB. npHBOARTCR 
CTPYKTypHaR CXeMa, epeMeHH~e AlltarpaMMbl H o6~HH BHA 6noKa. 
OnHCbiBa~TCR pelKHM~ pa6oT~ 6noKa H cnoco6~ pcreHepa~HH AaH
H~x. HanH4He aHanH3aTopHoro pelKHMa H B03MOlKHOCTb aanHcH 
HH$QpMa~HH c "R" WlltH Mar~~tcTpanH KAMAK noseonRDT s¢¢eK
THBHO HCnOnb30BaTb AaHH~H 6noK B CnCKTPOMCTPH4CCKHX TpaKTax 
C 6onbWOH HHTeHCHBHOCTb~ noCTynnCHHR 3KCnCpHMCHTanbH~X 
co6~THH. 

Pa6oTa e~nonHeHa e Jl<J6opaTOPHH BbKOKHx 3HeprHi1 OH~H. 

C~eHHe 06~eAMHeHHoro HHCTHTyTa AAepHWx HccneAOBdHHH. Ay6Ha 1980 

Damatov Ya.M., Nikityuk N.M., 
Nomokonova A. I . 

13 80-492 

.T __ -Lit.wJ {.. Rv.tP_'O 
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HasecTH~ nonynpoBoAH~Kos~e aanoM~Hao~~e ycTpo~cTsa s cTaH
AapTe KAMAK 1 1·31 • B pa6oTe on~c~saeTCR 6noK TaKoro ycTpo~cTsa 
C npo~3BOflbHO~ B~60pKO~ /3YnB/ eMKOCTbO 4Kx16 pa3PRAOB, COAep
ll!a~HH CXeMy KOHTPOflR no 4eTHOCT~. 6noK BblnOnHeH C y4eTOM ~c
nonb30BaHHR ero KaK B Ka4eCTBe 6y$epHOH naMRT~ AnR c6opa 
H xpaHeHHR 4~$POBOH ~H$OpMa4~~, TaK ~ B Ka4eCTBe onepaT~BHOrO 
aanOMHHa~ero ycTpO~CTBa /03Y/ np~ noCTpOeH~H M~KpOMaWHHH~X 
cxeM. 

6noK paapa6oTaH Ha ocHose ~cnonbaosaH~R 6onbw~x ~HTerpanb
H~x CXeM naMRT~ A~HaM~4eCKOrO T~na - 565PY1 / 4/ eMKOCTbO 
4096x1 paapRA. 3neMeHT naMRT~ nocTpoeH no T~n~4HO~ cxeMe -
AeWH$paTOp aApecos, YCTP~CTBO BBOAa-s~BOAa ~ MaTp~4a aanoM~
Ha~~X R4eeK /B AaHHOM cny4ae 64x64/. 

CTPYKTYPHA~ CXEMA H PE~HM~ PA60T~ 6fl0KA 

Ha p~c. 1 ~3o6pall!eHa CTPYKTypHaR cxeMa 6noKa 3YnB. nocKOnb
Ky 3a OAHO o6pa~eH~e K OTA6flbHOMY 3fl6M6HTY naMRT~ o6ecne4~Ba
eTCR B~60pKa TOflbKO OAHOrO pa3pRAa, Tpe6yeMOe 4~Cfl0 pa3PRAOB 
MOll!eT 6~Tb nony4eHO nyTeM B036Yli!AeH~R COOTBeTCTBy~ero 4~Cna 

/a AaHHOM cny4ae 17/ 3neMeHTOB naMRT~, pa6oTa~Hx napannenbHO, 
n~~4eM 16 ~3 H~X RBflROTCR ~H¢opMa4HOHHWM~ pa3PRAaM~ ~ OAHH 
/ceMHaA4aT~~~ - KOHTPOflbH~M pa3PRAOM 4eTHOCT~. C~rHan C B~XOAa 
CeMHaA4aTOrO 3fleMeHTa naMRT~ BMeCTe C ~H$OpMa4~0HH~M~ nOTOKaM~ 
c B~XOAOB BXOAHoro per~cTpa /Bx.P/ H BWXOAHOro perHcTpa I 1x.P/ 
nocTynaeT Ha cxeMy $opM~posaH~R /C$/, rAe s~pa6aT~s•eTCR c .r
Han OW~6K~ no 4eTHOCT~. 

6noK pa6oTaeT s Tpex peli!~Max: aanHcb, 4TeH~e, 4TeH~e-ML\~

$~Ka4HR-aan~cb. HH~4Ha4HR Taro Hn~ ~Horo pell!~~tMa ocy~ecTBnReT CR 

n~~t6o no $YHK4~~ NAF, n~6o no TaKTOBOMY cHrHany, nocTynaoo· My 
Ha cooTBeTCTBy~~e paaoe~, pacnonoll!eHH~e Ha n~4eso~ naHen 
6noKa. HH$opMa4~0HH~e noToK~ MOryT 6wTb CBR3a~ KaK c '1N " 
~ ''R" WHHaM~ Mar~cTpan~ KAMAK, TaK ~ c BHewHe~ Mar~cTpanbo, 
KoTopaR opraH~aosaHa nocpeACTBOM paaoeMOB, pacnonoll!eHHblX H~ 

fl~4eBOH naHen~ 6nOKOB, ~ BKn04aeT B ce6R ABYHanpasneHHyO 16 
pa3PRAHYO Mar~~tcTpanb AaHH~X, CBR3aHHYO 4epe3 APa~Bep 1 /A1/ 
c Bx . P ~ B~x.P,~ 16-paapRAHYO Mar~cTpanb aApeca. AseHaA4< 
aApeCH~X W~H 4epe3 BeHT~fl~ 1 /Bl/ CBR3aHW C perHCTPOM a Apcca 
/PA/, a ocTasw~ecR 4eT~pe- c ceneKTopoM. Per~~tcTp aApeca co-
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Pr-~e. 1. CTpyKTypHaH exeMa 6noKa 3YnB .Q11HaMI14eeKoro 
~eMKoeTb~ 4Kx1q pa3pH.QOB. 61, 62, 63, 64- BeH
TI1n11; A1, A2- .Qpa~sep 1 11 2; Bx.P- BXO.QHO~ peri1CTpj 
B~x.P - s~xo.QHO~ per11eTp; PA - perl1eTp a,Qpeea; MKnc -
MynbTI1nn,eKeop; CY1, CY2 - exeMbr ynpasneH11Hj C<!> -
exeMa <t>opMI1pOBaHI1Hj nc - nporpaMMH~~ e4eT411Kj CP -
eTaTyeHbr~ per11eTp; AKK - ,Qewl-l<!>paTop KoMaH.Q KAMAK. 

eToi1T 113 12 pa3PHAOB .QnH a.Qpeea1..11111 K 4096 H4e~KaM naMHTI1. Ce
neKTop npe.QHa3Ha4eH .QnH no.QKn~4eHHH K npo1..1eeeopy O.QHoro 1-13 
16 6nOKOB naMHH1 B eny4'ae Henonb30BaHHH HX B Ka4eCTBe' paewH
peHHH 03Y. 4eTbrpexpa3pH.QHbl~ KOA nepe,QaeTeH Ha see 6noKI1 na
MHTH, eBH3aHHble e npOI..IeeeOP,OM. CeneKTOp aHam13HpyeT noeTyna~
~1-1~ KO.Q. Kor,Qa eeneKTop paeno3HaeT KOA, npHHa,Qnema~H~ ,QaHHOMy 
yeTpoAcTBy, OH opraH113yeT nO,QKn~4eHMe B~fipaHHOrO yeTpoAcTBa 
K npo1..1eeeopy. Bee APYrMe yeTpoAeTBa, TaK KaK OHM MMe~T .Qpyrl1e 
KO.Qbr Bbr6opKM, He 6YAYT no.QKn~4eHbl K npo1..1eeeopy. 

PemMMbl pa6oTbl 6rroKa M enoeo6br MX peanM3al\11M noKa3aHbl s Ta6n. 1. 
Ha~pMMep, 3anMeb MH<!JopMai..IMM MomeT 6~Tb npoM3Be.QeHa no 

<!JyHKL\11M NAF e "W" WMH Man1eTpanM KAMAK, nM6o no TaKTOBOMy 
eM rHany e BHeWHeA Ma rMeTpanM 4epe3 .Q 1 MnM "R" WMHbl 4epe3 
.QpaAsep 2 /A2/. Bbr6op MeT04HHKa MH<!JopMai..II<IOHHoro noToKa I "R" 
WI<IHbl 11n11 BHell!HHH MarMeTpanb/ oey~eeTBnHeTeH e nOMO~b~ TyM6-
nepa, paenonomeHHoro Ha nMlleBoA eTopoHe naHenM 0noKa. nepe4eHb 
11enonb3yeMbiX s 6noKe <!>YHKl\11A KAMAK rrpMBe,QeH s Ta6n. 2. 

Ha pMe.2 M3o6pameHa speMeHHaH .QMarpaMMa pa6oT~ 6noKa .QnH 
pemMMa 3an11e11. VleT04HMKOM 11H<!JOpMal\1111 H8JIH~TeH "W" WI1Hbl Ma-
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VlH<!JOpMai..IMOHHblr:i 
nOT OK 

CM rHan <!>yHK'-\MH · 
nyeKa NAF 

' 
3anMeb 

4TeHMe 

4TeHMe
MO.QM<!JMKa1..111R-
3an1-1eb 

<!>yHKI..IMH KAMAK 

F(16) A(O) 81 
F(16) A(t) 81 

F(16) A(2) 81 
F(16) A(3) 81 

F(O) A(O) 
F(O) A(t) 

F(O) !.(2) 
F(O)A(3) 
F(9) A(O) 82 
F(9) A(l) 82 
F(9) A(2) 82 
F(9) A(3) 82 
F(26)'A(O) 
F(26) A(l) 

F(16) A(l) 

F(16) A(3) 

Ta6nMI..Ia 

"W" WI1Hbl' "R "WMHbl 6HeWHHH 
Marl1eTpanb 

Ta KT. <l>yHKLii1H 
e11rH. NAF 

TaKT. <!JYHKI..I. TaKT. 
e11 rH. NAF e11 rH. 

F(O) A(l) 

F(O) A(2) 

Ta6nM1..1a 2 

Ha3Ha4eHMe 

3anMeb a,Qpeea 

+ + 

+ 

+ + 

3anl1eb ,Qa,HHbiX. Ao6a8neHMe 1 no 

KOHLIY I..IMKna 
3anMeb 4Mena B nporpaMMHbiA e4eT411K 
PemMM 4TeHMe-MOAM<!>I1Kal\11H-3anMeb. 
I AHanM3aTOPHbrA/ 
4TeHMe a,Qpeea 
4TeHMe ,QaHHbiX 8 8b!XO,QHOA perMeTp 
4TeHMe ,QaHHb!X Ha "R" WI1Hbl 
4TeHI1e eTaTyeHoro perMeTpa 
C6pov perMeTpa a,Qpeea 
C6poe nporpaMMHoro e4eT4MKa 

nonHb!A e6poe 
C6poe eTaTyeHoro perMeTpa 
3anpeT KAMAK 
Pem11M 4TeHMe-MOAM<!>MKai..IMR-
3anMeb /TeeTOB~r:i/ 

r11eTpan11 KAMAK. B pe3ynbTaTe eTpo6Mpo8aHMH 8eHTMnH 61 /eM. 
p11e.lj 3Ta 11H<!JOpMal\11H nocTynaeT Ha 8XO,Q BXO,QHOrO per11eTpa 
-;no-eTpo6y 81 3aHoeMTeH 8 Hero. Aanee Bbrpa6aTbr8a~TeH eMrHaJibl 
pa3peweHMH o6pa~eHI1H K naMrrTM - CE 1-1 C8, 11 eMrHan "Paapc
weHMe 3anMeM ,QaHHbrX s naMrrTb 11 

- WE. no 3aBepweHMM I..IMrma aan11-
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PHc.2. BpeMeHHa~ AHarpaMMa ~HKna aanHcH. 

CH K COAepmHMOMy perHCTpa aApeca aBTOMaTH4eCKH A06aen~eTC~ 
e(lHHH~<r. AHanorH4HO Bblrn~AHT ~HKn aanHcH, KOrAa HCT04HHKOM 
HH<t>opMa~HH ~en~IOTC~ "R" WHHbl MarHcTpanH KAMAK. 

PemHM "3anHcb11 HH<t>opMai.\HH c "R" WHH MarHcTpanH KAMAK 
n03BOn~eT CTPOHTb CHCTeMy 6~cTporo CoeMa HH$OpMai.\HH nyTeM 
o6pa~eHH~ e OAHOM 1.\HK!le KAMAK OAHOapeMeHHo K ABYM 6noKaM, OAHH 
1-13 KOTOPbiX ~Bn~eTC~ HCT04HHKOM HH<t>opMai.\HH, APYrOi:i - 6nOKOM 
naM.ATH. 

PemHM 11 4TeHHe-MOAH<t>HKa~H~-aanHcb 11 aaKnl04aeTc~ e TOM, 4TO 
B Te4eHHe OAHOrO ~HKna naM~TH 16-paap~,QHbli:i KOA C4HTbiBaeTC~, 
MOAH<l>HI.\HpyeTC~ H BHOBb aanHCbiBaeTC~ no TOMY me aApecy. B ~IlOKe 
Aei:icTBYIOT ABe paaHOBHAHOCTH AaHHoro pemHMa: 

1. Xopowo H3BeCTHa~ onepa~H~ MHHH-KOMnbiOTepHoi:i CHCTeMbl -
C4HTbiBaHHe-MOAH$HKa~H~-aanHCb, KOrAa MOAH$HKai.\H~ npOH3BOAHTC.A 
4epea apH<t>MeTHKonorH4ecKoe ycTpoi:icTBO ~eHTpanbHoro npo~eccopa. 

2. AHaJlH3aTOPHbli1 pemHM, no3 BOil~IO~Hi:i HCnonb30BaTb 6noK B Ka-
4eCTBe p~rHCTPHPYIO~ero YCTpoi:iCTBa B cneKTpOMeTpH4eCKHX TpaKTax. 
B 3TOM pemHMe MOAH<t>HKai.\H~ aaK!1104aeTc~ e A06aeneHHH eAHHHI.\bl 
K c4HTaHHoMy KOAY·· Ao6aeneHHe eAHHHI.\bl npoH3BOAHTc~ eo Bx. P, 
KOTOpbli:i pa6oTaeT KaK C4eT4HK 4HCila Co6biTHi:i. MaKCHMBilbHOe 4HC
Il0 OAHOTHnHbiX C06biTHi:i, KOTOpoe MOmeT 6b1Tb 3aperHCTPHPOBaHO 
H XpaHHTbC~ B naM~TH, COCTaliiJl~eT 2m, rAe m = 16 - AnHHa 
cnoea naM~TH. B cny4ae, ecnH 4Hcno OAHOTHnHbiX co6biTHi1 cTaHo
BI'ITC~ paBHbiM 2m +1, Bblpa6aTbiBaeTC~ CHrHaJl "nepenOJlHeHH,e BXOA-· 
Horo perHcTpa'' /nBP I. · 
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PHc.4. BpeMeHHa~ AHarpaMMa An~ ABYX pemHMOB pereHe-
pa~HH: naKeTHbli:i - a; pacnpeAeneHHbli:i - 6. 

An~ opraHH3ai.\HH o6MeHa MaccHBOM ,QaHHbiX e 6noKe npeAyCMOTpeH 
nporpaMMHbli:i C4eT4HK /ne/. nepeA Ha4aJlOM 06MeHa ,QnHHa MaCCHBa 
B ABOH4HOM KOAe 3anHCbiBBeTC~ B ne. no OKOH4aHHH o6MeHa B ne 
Bblpa6aTbiBaeTc~ <t>nar - "nepenonHeHHe nporpaMMHoro c4eT4HKa11 

;nne/. 
eHrHan~ nne, nBP, a Tat<me "nepenonHeHHe aApecHoro perHCTpa11 

/nAP/ H CHrHan 110WH6Ka no 4eTHOCTH 11 /04/ nocTynaiOT B CTaTyCHbli:i 
perHCTP /eP/. HH<t>opMa~H~ co ep no <t>YHKI.\HH NAF 4epea eeHTHilb 
4 /B4/ MomeT 6b1Tb C4HTaHa Ha "R" WHHbl MarHcTpanH KAMAK. 
<t>opMaT cnoea ep npeACTaeneH Ha pHc.3. 

PErEHEPAl.lHfl AAHHbiX 

PereHepa~H~ AaHHbiX ~en~eTC~ oTnH4HTenbHoi:i cico6eHHOCTbiO 
3JleMeHTOB naM~TH AHHaMH4eCKOrO THna. 4HCJ10 Tpe6yeMbiX 1.\HKilOB 
pereHepa~HVI onpeAen~eTC~ KOJ1H4eCTBOM CTpOK n aanOMHHBIO~ei:i 

MaTPHI.\bl 3JleMeHTa naM~TH H An~ AaHHbiX 3J1eMeHTOB COCTaBn~eT 64. 
TaKTHPYIO~He CHrHanbl .Qn.A pereHepai.\HH Bblpa6aT~BaiOTC~ cxeMoi:i 
ynpaeneHH~ 1 /eY1/. AApec pereHepHpyeMoi:i CTPOKH Bbi6HpaeTc.A 
4epe3 MYilbTHnneKCOp /MnKe/ no 3Ha4eHHIO KOAa 6-paap.AAHOrO 
c4eT4vtKa pereHepai.\HH. 

npeAyCMOTpeHO ABa pemHMa pereHepai.\HH AaHHbiX: naKeTHbli:i H 
pacnpeAeneHHbli:i /5/. npvt naKeTHOM pemHMe pereHepai.\VIH Bblpa6aTbi
BaeTC.A .na4Ka H3 64 HMnyJlbCO~. nepHOA nOBTOp,eHH.A Bblpa60TKH na4-
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r<lll 1-1r1111 nepii!OA pereHepa1..1111111 tper. = 1 Me lp111c. 4al. 
peHIIITI llll>fnynbCOB onpeAerl.fleTCTI AfliiiTerlbHOCTbiO 1..1111Kr1a 

t [( = 500 HC IAOfllKHO BblnOrlH.flTbC.fl YCrlOBII!e t[( :S t [(l 

pacnpeAeneHHo~ pereHepa1..1111111 64 II!Mnynbca paBHOMepHo 
Hbl no BceMy nepii!OAY pereHepa1..1111111 lp111c. 461. 

t per. 1 MC ~ 
t = --- = --- = 16 MKC 

[(2 64 64 • 

4acToTa noBTo
pereHepai..IHH 
I. B pelKHMe 
pacnpeAene-

Pe>KI-!M naKeTHO~ pereHepa1..1111111 1..1enecoo6pa3Ho Hcnonb3oBaTb 
C npi-!MeHeHHeM 6noKa B Ka4eCTBe BHewHero 03)' MI-1Kpo-3BM. np111 
3TOM BO BpeM.fl pereHepa1..1111111 B 6noKe 3YnB Bblpa6aTbiBaeTC.fl CHrHan 
"Omi-!AaHHe" Afl.fl CIIIHXPOHII13al..lll1111 pa6oTbl naM.RTH c npol..leccopHbiM 
6nOKOM. 

npl-1 opraHII13al..lll1111 ,QHHaMH4eCKO~ naMHTIII MO>KHO BBeCTIII xapaKTep
Hbl~ napaMeTp fJ. I ,QOCTynHOCTbl, o6ycnoBneHHbl~ Hanii14HeM pereHe
pal..lllllll 111 xapaKTepH3YIO~H~ o6~1-1e 3aTpaTbl BpeMeHH Ha pereHepa1..111110 
B Te4eHII!e nepHOAa pereHepa1..1111111 no OTHOWeHHIO K 3TOMy nepHo,Qy. 

(t -t ) 
~ = per. l.U • 100 % 

t pel'. 
TaK, Arl.fl 3neMeHTOB naM.RTIII 565PY1 In 

500 HCI 
6 

TT 10 HC -64·500 HC OO 
96 ,u,= • 1 % = ,8%. 

106
HC 

6 4 , t peP. = 1 MC , t IU 

TaKHM o6pa3oM, "MepTBoe'' BpeM.R, TO ecTb BpeMH, 3aTpa4!11BaeMoe 
Ha pereHepa1..111110 AflR 3TIIIX 3rleMeHTOB 3Y, COCTaBn.ReT 3,2% OT neplllo
Aa pereHepai..II'IH. 

Bbrpa6oTKa I..IHKna pereHepai..IHIII, a TaK>Ke Lilli KnoB: 3an111cb, 4TeHHe 
Ill 4TeHHe-MOA111$111Ka1..1HR-3anii!Cb, npOII13BOAIIITC.fl ·cxeMO~ ynpaBrleHIIIH 2, 
/CY21. KpoMe Toro, CY2 ocy~eCTBn.ReT pa3AeneHHe O.QHOBpeMeHHO 
npii!WeAWHX 3a.RBOK Ha Tpe6oBaHHe o6pa~eHIIIH K naMRTIII Tll!na pereHe
pal..lllllll OT o6pa~eHH~ THna 3anii!Cb, 4TeHHe lllrll-1 4TeHHe-MOA111¢li-!Kai..IIIIR-
3an111cb. 

06m~E XAPAKTEP~CT~K~ 

6noK BbrnpnHeH B cTaHAapTe KAMAK 1-1 3aHII!MaeT ,QBe HOpManbHble 
cTaHI..IHH s Kpe~Te. Ha pHc.5 npeAcTaBneH o6~~~~~ BillA 6noKa. Ha 
fll.'li.\eBO~ 'naHerlll! pa3Me~eHbl 5 CBeTO,QHO,QOB, OAIIIH 1113 KOTOpbiX CrlYlKIIIT 
AflR 111HAHKa1..1111111 HOMepa CTaHI..IIIIIII, 4eTblpe - AflH HHAHKal..lllllll pa3PHAOB 
cTaTycHoro perlllcTpa. MMeeTc.R KHOnKa nonHero c6poca 111 TyM6nep 
,Qnrl Bbr6opa 111CT04HII!Ka HH(jlopMal..llllill np~-1 3an111CH I "R" WII!Ha MarHcT
panH KAMAK 111r1111 nepeAHH.fl naHenb 1nn11. KpoMe Taro, Ha r11111..1eBo~ 
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Pi11c.5. 06~~~~~ BillA 6noKa. 

naHenH CO,Qep>KI-!TCTI 5 pa3beMOB, TPIII 1113 KOTOP~X - B~COK04aCTOTHWe, 
npe,QHa3Ha4eHbl Arlrl BXOAOB TaKTOBblX HMnynbCOB 3anii!Ci-1 IC3I, 4Te
HIIIA /C4/, MOAIII$1-!Kai..IIIIH /aHBr1H3BTOpH~~ pe>KHMI ICMI Ill ,QBa pa3beMa 
THna Pn 15-50, KOTOPble 3anapanneneHbl H npeAHB3Ha4eHbl AnA opraHH-
3BL\I-1111 BHeWHe~ ,QByHanpaBneHHO~ I-1BrHCTpanH. 

noTpe6nr~eMw~ TOK 6noKa COCTaBnHeT: +6 B, -2,5 A; -6 B, -0,1 A; 
+12 B, -0,1 A. 
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