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npoeKTHposaHHe aewH¢>paropos KOMaHu craHaapra KAMAK 

Ha 6a3e HHTerpanbHbiX cxeM co cpeaHeil creneHbJO HHTerpauHH 

OnHcaH Meroa npoeKTHposaHHH aewH¢paropos KOMaHa craHnapra 

KAMAK c Hcnonb30BaHHeM HHTerpanbHbiX cxeM co cpeaHeil creneHbJO HH­
rerpauHH, B '!8CTHOCTH HHTerpanbHOil CX€Mbl 7442. MeTOA ll03BOnlleT 6hiCTpO 
H8HTH OllTHManbHYJO KOM6HH8UHJO nepecraHOBOK H HHBepTHpOB8HHH apryMeH­

TOB Ha sxoae aewHijlparopa, npH Koropoil oH MOJKer 6hiTb nocrpoeH Ha 
Ot:lHOil HHTerpanbHOil CXeMe 7442, HllH llOK838Tb HeB03MOlKHOCTb ee H8XOlK­

t:l€HHH. MeTOA MOJKeT 6biTb HCilOnb30B8H H t:lllH npoeKTHpOB8HIIH A€WHrpparo­
pos Apyroro H83Ha'!eHHH, 

Pa6ora BbinOnHeHa B na6oparopHH Ht:l€pHbiX npo6neM Ol1Hl1. 
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lloJIBneHHe ,D;ewuclJparopoB Ha HHTerpanbHbiX cxeMax co 

cpe,D;HeH CTeneHbiD HHTerpaUHH THna 74154, 74155 H 7442 
noJBonuno cymecrBeHHO o6ner'IHTb npoeKTHpoBaHHe ,D;ewuclJ­

paropoB KOMaH,D; craH,D;apra KAMAK, yMeHbWHTb 'IHcno 

HCllOJib3yeMbiX KOpnyCOB 11C H llOBbiCHTb Ha,D;e)I(HOCTb anna­

paTypbl /1/. 
Hu o,D;HH H3 nepequcneHHbiX ,D;ewuclJpa ropoB He MO)I(eT 

o6ecne'IHTb nonHyiO ,D;eWHciJpaUHIO BCeX cPYHKUHH B CTaH,D;apTe 

KAMAK, nocKonbKY 3TH ,D;ewuclJparopbi HMeJOT no 4/74154 
H 7442/ HnH no 3/74155/ BXO,D;HbiX WHHbl, a KOJ]; cPYHKUHH 

nepe,D;aercJI no nJITH WHHaM. O,D;HaKo B 6onbWHHCTBe npaK­

TH'IeCKH npHMeHJieMblX cPYHKUHH He HCnOJib3yeTCH apryMeHT 

F4, KOTOpbiH npe,D;Ha3Ha'leH ,11;n11 HecTaH,D;apTHbiX H pe3epB­

HbiX cPYHKUHH . ll03TOMY ero MO)I(HO BKnJO'IaTb B COCTaB 

o6mero llOCTOHHHOrO MHO)I(HTenJI. 

Hau6onbWHMH B03MO)I(HOCTJIMH ,D;nJI nocrpoeHHJI ,D;ernuclJ­

paropa o6na,11;aer HHTerpanbHaJI cxeMa 74154 /4 BXO,D;a, 

16 BbiXO,D;OB/. Ho oHa HMeer cpaBHHTenbHO 6onbwHe ra6a­

PHTbl H CTOHMOCTb. llo3TOMY ee CJie,D;yeT HCUOnb30BaTb 

B TeX cnyqaHX, KOr,D;a Hy)l(eH 6onbWOH Ha6op cPYHKUHH HnH 

no,11;a,11;pecoB /> 10/. 
,D.ewuclJparop Ha HHTerpanbHOH cxeMe 74155 HMeer Ha­

u6onee npocryro crpyKTYPY /3 BXO,D;a, 8 BbiXO,D;OB/. Ero 

MO)I(HO HCUOnb30BaTb B cnyqaJIX, KOr,D;a ,D;nJI Bbi60paclJyHKUHH 

HJIH UO,D;a,D;peca ,D;OCTaTO'IHO Tpex apryMeHTOB, a OCTaJibHbie 

apryMeHTbl BCer,D;a HMeiDT llOCTOJIHHOe 3Ha'leHHe H HX MO)I(HO 

BKniO'IHTb B COCTaB 06J..QerO MHO)I(HTenJI. 11HTerpanbHble 

CXeMbl 74154 H 74155 HMeiDT nonHyiD ,D;eWHciJpaUHID COCTOJI­

HHH BCeX BXOJ];HbiX apryMeHTOB, ll03TOMY nopJIJ];OK HX pac­

nonO)I(eHHJI H HCXO,D;HbiH norH'IeCKHH ypoBeHb HecyJ..QeCTBeH-
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Hbl H MOryT BnHJITb TOnbKO Ha llOp.H,IJ;OK pacnonO)I(eHHJI 
l}lynKu;Hii ua Bhlxo,nax ,nelllul}lpaTopa. TaKHM o6pa3oM, npo­
eKTHPOBauue ,nelliHI}lpa TOpOB l}lyHKIJ;HB HnH no,na,npeCOB Ha 
3THX HHTerpanbHbiX cxeMax ue npe,ncTaBnJieT Tpy,na. 

C flOMOI..QbiO ,D;ByX ,IJ;elliHI}lpaTOpOB 74154 MO)I(HO nony'lHTb 
Becb ua6op l}lyHKU:HH KAMAK ,nng Bcex 5 apryMeHTOB no 
CXeMe, flOKaJaHHOH Ha puc. 1. fipH 3TOM O,IJ;HH H3 apryMeH­
TOB /B ,naHHOM cnyqae F16/ llO,IJ;KniO'laeTCJI KO BXO,IJ;aM 
ynpaBneHHJI .nelliHI}lpaTopos c npoTHBononO)I(HbiMH noruqe­
CKHMH 3Hai.JeHHJIMH. 

F16* F' * F2* Fl * 

A 8 c D D c 8 A 
G1 

74154 
G1 

74154 
G.,' I dG2 G2 

fS 0 15 0 

F(O) + F(15) F(16) + F(31) 

Puc. 1. IIpuHIIunuaAbHaJI cxeMa noAHozo oewu(Jpamopa 
¢YHK11Ui1 KAMAK. 

AuanorHI.JHbiM o6pa30M MO)I(HO nocTpOHTb ,nelllul}lpaTop 
ua ,nsyx HHTerpanbHbiX cxeMax 74155 a nonylJHTb ua6op 
BCeX 16 l}lyHKIJ;HB ,nn.H I.JeTbipex apryMeHTOB. 

,lJ.elllal}lparop ua HHTerpanbHOH cxeMe 7442 /4 Bxo~a. 
10 Bblxo,noB/ JaP.HMaer oco6oe MecTo. On HMeer ra6apHTbi 
CXeMbl 7 4155, HO ofina,naeT fiOnblliHMH B03MO)I(HOCT JIMH. 
OnTHManLuoe npoeKTHpoBanue ,nelllnl}lpa TopoB l}lyuKu;Hii unu 
no,na,npecos ua 3TOH cxeMe JaTpy,nueuo H3- Ja roro, I.JTO 
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B HeH ,D;elliHI}lpHpyiOTCJI He BCe COCTOJIHHJI I.JeTblpex BXO,D;HbiX 
,nBOH'lHbiX apryMeHTOB /paJpJI,noB/ A , B , C H D, a HMenuo 
,nelliHI}lpHpyiOTCJI COCTOJIHHJI, COOTBeTCTBYIOIUHe ,neCJITHI.JHbiM 
lJHCnaM OT 0 ,IJ;O 9, H He ,IJ;elliHI}lpHpyiOTCJI COCTOJIHHJI, CO­
OTBeTCTBYIOIUHe ,neCJITHI.JHbiM lJHCnaM OT 10 ,no 15 /ue,no-
3BOneHHble KOMfiHHaiJ;HH/. fi03TOMy HeOfiXO,IJ;HMO paJMeCTHTb 
TpefiyeMbiB Hafiop l}lyHKIJ;HB cpe,nH KOMfiHHaiJ;HH, COOTBeTCT­
BYIOJUHX ,neCJITHI.JHbiM lJHCnaM OT 0 ,IJ;O 9. 

,lJ.onycTHM, I.JTO Ja,nau ua6op l}lyuKu;Hii F(a) , F (b), ••• 

, F(m), ... ,.F(k), r.ne a, b, ... , m , ... , k - qucna B,nna­
naJoue 0-;.-31 /'lncno l}lyuKu;Hi B CTau,napTe KAMAK/. 06t.u;ee 
lJHCnO HCnonbJyeMbiX l}lyHKIJ;HB B cnyqae llpHMeHeHHJI CXeMbl 
7442 ,nomKHO fihiTb S 10. 

TaK KaK Ha Ka)I(,IJ;OM H3 BbiXO,IJ;OB ,IJ;elliHI}lpa TOpa Bblpa­
fiaTbiBaeTCJI l}lyHKIJ;HJI /norH'leCKaJI nepeMeHHaJI/, llpHHHMa­
IOIIJ;aJI 3Hai.JeHHe 1 TOnbKO npH e,IJ;HHCTBeHHOM 3Hai.JeHHH 
KO,IJ;a, COCTaBneHHOrO H3 n apryMeHTOB Ha ero BXO,IJ;e, TO 
n106aJ1 l}lyHKIJ;HJI Ha BbiXO,IJ;e ,nelliHI}lpaTOpa MO)I(eT fibiTb 
Janucaua KaK 

F(m) = X1 X 2 ... Xi ... X n /1/ 

CHMBOn Xj oJuaqaeT, 'lTO apryMeHT MO)I(eT npuunMaTb 
JHai.Jeuue nu6o 1, nu6o 0. 

B nallleM cnyqae apryMeHTaMH JIBnJIIOTCJI curuanLI Ko,no­
BbiX lliHH Fl, F2, F8 u F16/c'lHTaeM, I.JTO curuan F4 BKniO'leH 
B COCTaB ofit.u;ero MHO)I(HTenJI/. Cne,noBaTenbHO, Bbipa)l(eHHe 
/1/ npHMeT BH,IJ; 

F(m) = F (i +) = F1F2F8F16, /2/ 

r,ne i+ - ,neCJITHI.JHbiH 3KBHBaneHT KO,na ,IJ;BOHI.JHOrO lJHCna, 
cocraBneuuoro H3 I.JeTbipex apryMeHTOB ua sxo.ne ,nelllnl}l­
paTopa npa nono)I(HTenbuoii noruKe. On ,non)l(eH orBei.JaTL 
ycnOBHIO 

O::;i+,S9. /3/ 

3a,naqa CBO,IJ;HTCJI K TOMY, "'TOfibl ycnOBHe /3/ BblflOnHJinOCb 
,nnJI Bcero Ja,nauuoro ua6opa l}lyuKu;Hii. 
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,lJ;mi BblllOJIHeHHJI 3TOrO YCJIOBHJI MO>KHO nepe,IJ, llO,IJ,a'leH 

apryMeHTOB Fl, F2 ,.F8 uF16ua ,IJ,emutl>paTop c noMom&ro 

cooTBeTCTByromux noruqecxux cxeM I puc. 21 BLinoJIHBT& 

cne,IJ,yromue onepauuu: 

- nepecTaBJIBT& apryMeHTLI B nro6oM nops,IJ,Ke, T.e. 

npucaauaaT& JHa'leHHB pa3pB,IJ,OB A , B , C u D JII06LIM ap­

ryMeHTaM, 'ITO ll03BOJIJieT Ha JII060M BbiXO,IJ,e ,IJ,emutl>paTopa 

llOJIY'IHTb JII06yro 3a,IJ,aHHYIO ti>YHKUHIO; 

- HHBepTHpOBaTb 3Ha'leHHJI apryMeHTOB B CJiyqae, eCJIH 

,IJ,JIB acex Tpe6yeMLIX 4>YHKUHH xaxo:H-nu6o apryMeHT npu­

HHMaeT JIOrH'IeCKOe 3Ha'leHHe, npOTHBOllOJIO>KHOe TOMY, 

npH KOTOpOM MO>KHO o6ecne'IHTb BblllOJIHeHHe YCJIOBHJI 131. 

Ft6* F8* F2* I F1 * 

G - A o r ~ 4ECKHE C X E M bl 

D c 8 A 
7442 

0 9 

Puc. 2. ElloK- cxeMa nooKA10'1eHU.R oewuffipamopo·e. 

O,IJ,uaxo HY>KHO OTMeTHT&, 'ITO o6mee 'IHCJIO BOJMO>KHLIX 

KOM6HHaUHH apryMeHTOB ,!J,OBOJibHO BemiKO. Ero MO>KHO 

llO)J,C'IHTaTb KaK 'IHCJIO nepecTaHOBOK H3 'leTI.Ipex 3JieMeH­

TOB p n , YMHO>KeHHOe Ha 'IHCJIO 'leTblpexpa3p.II,IJ,HbiX ,!J,BOH'I­

HbiX KO)J,OB pi, T .e. o6mee 'IHCJIO KOM6HHaUHH 

4 
P ni = P n • P j = 4! • 2 = 24 • 16 = 384. 
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QqeBH,!J,HO, 'ITO npoaepxa BCeX 3THX KOM6HHaUHH )J,JIJI ua­

XO>K,IJ,eHHJI HCKOMbiX JIBJIBeTCJI BeC&Ma YTOMHTeJibHOH pa6o­

TOH. 

Hu>Ke npe,IJ,naraeTcs OTHOCHTeJI&Ho npocToii cnoco6 ua­

xo>K,IJ,eHHB Tpe6yeMOH KOM6HHaUHH HJIH )J,OKa3aTeJibCTBa ue­

B03MO>KHOCTH ee uaxo>K,IJ,enus. XoTs J,IJ,ec& 6y.D.eT pac­

CMaTpHBaTbCJI HCllOJib30BaHHe CXeMbl 7442 )l.JIJI ,IJ,eWHti>paUHH 

4>yuxuu:H KAMAK, 3TOT cnoco6 MO>KHO npuMensT& H npu 

npoeKTHpoaauuu ,IJ,ewutl>paTopoB no,IJ,a,IJ,pecoa, a TaK>Ke ,IJ,e­

wutl>paTopoB mo6oro ,IJ,pyroro HaJuaqeuus. 

B o6meM cnyqae BLIXO.D.HLie 4>YHKUHH ,IJ,ewutl>paTopa 6Y.D.YT 

HMeTb BH,IJ,, llOKa3aHHbiH B 1110611. 1. 

Ta6Aufla 1 

~ 
F16 F8 F2 Ft 

l+ . 
D c 8 A . 

F(a) 
.., #V 

Xae XaA ia xao Xac 

F(b) Xbo X be X be XbA ib 

F(m) xmo 
..., 

X me XmA im X me 

F(k) 
..:, 

Xkc 
,..;, ,:, 

Xko XkB XkA ik 

B 3aBHCHMOCTH OT 3Ha'leHHH X m apryMeHTOB 6y,IJ,eT 

peaJIH30BaTbCJI COOTBeTCTBYIOmaJI ti>YHKUHB. ECJIH npH 

3TOM ,IJ,eCJITH'IHbiH 3KBHBaJieHT KO,IJ,a i m Y.D.OBJieTBOpseT yc­

JIOBHIO 131, TO ,IJ,aHHaJI ti>YHKUHJI 6y,IJ,eT llOJiy'leHa Ha COOT­

BeTCTBYIOmeM BbiXO,IJ,e ,IJ,eWHti>paTopa. 

3To ycnoaue 6y,IJ,eT BLinonnsT&cs, ecnu noruqecxoe 

3Ha'leHHe Xm =0 HMeeT nu6o cTapwu:H .D.BOH'IHLIH paJps,IJ, 

D(23), nu6o o,IJ,HOBpeMeHHO ,IJ,Ba cpe,IJ,HHX .D.BOH'IHLIX paJ­

ps,IJ,a B H C 12 1 H 2 2 I. 3uaqeuus ocTaJI&HLIX pa3pJI,IJ,OB 
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npH 3TOM HecyJ..QecTaeHHbl. YKa3aHHble ycJIOBHJI .IJ.OJDKHLI 

O,IJ.HOBpeMeHHO BbiiTOJIHJITbCJI ,IJ.JIJI BCeX Tpe6yeMbiX $yHKUHH. 

Cor nacHo cKa3aHHOMY Bblllle, .IJ.JIJI BbliTOJIHeHHJI 3TH X yc­

JIOBHH MO)f(HO ,D,eJiaTb nepecTaHOBKy H HHBepTHpOBaHHe ap­

ryMeHTOB I ecnH norHl.fecKoe 3Ha1.feHHe cooTBeTCTBYIOJ..QHX 

apryMeHTOB X m= 1 I. 
EcnH BbliTOJIHeHHe npHseneHHblX ycnoBHH HeB03MO)f(HO, 

TO HeB03MO)f(Ha H peaJIH3aUHJI )J.eliiH$pa Topa Ha O,IJ.HOH 

cxeMe 7442. 

IlpOBepKa B03MO)f(HOCTH BblllOJIHeHHJI YCJIOBHJI /3/ Ha 

OCHOBe Ta6JIHUbi BbiXO,IJ.HhiX $YHKUHH ,IJ.eJiaeTCJI CJie,IJ.yiOJ..QHM 

o6pa3oM: 

1/ BLI6HpaeTCJI pa3pH.IJ., KOTOPLIH HY)f(HO npHHJITh 3a 

CTapliiHH (D). l13 Bbipa)f(eHHJI /3/ CJie)J.yeT, "'TO B HMeiOJ..QeMCJI 

Ha6ope C yqeTOM B03MO)f(HOrO HHBepTHpOBaHHJI )J.OJI)f(HO 

6b1Tb He 6onee .IJ.BYX $yHKUHH /.IJ.BOHl.fHble KO)J.bl KOTOpbiX 

cooTaeTCTBYIOT ,D,eCJITHl.fHLIM UH$paM 8 H 9/, HMeiOJ..QHX 

apryMeHTbl Xmo = 1 • 

2/ B cnyqae HaJIHl.fHJI TaKoro pa3pJI.IJ.a HY)f(HO .IJ.JIJI$YHKUHH 

c Xmo = 1 HaHTH nsa npyrHx pa3pJI.IJ.a, npHHHMaeMLIX 3a 

cpe,IJ.HHe I B H c I'· c apryMeHTaMH X m o= X me= 0. 
0TCYTCTBHe TaKHX pa3pJI)J.OB Cpe,IJ.H BCeX l.feTLipex rOBO­

pHT 0 HeB03MO)f(HOCTH peaJIH3aUHH ,IJ.eliiH$paTopa Ha O,IJ.HOH 

cxeMe 7442. 
~pyrHMH CJIOBaMH, ,IJ.eliiH$paTop Ha O,IJ.HOH CXeMe 7442 

)J.JIJI Tpe6yeMOrO Ha6opa $yHKUHH MO)f(HO ITOCTpOHTb B TOM 

CJiyqae, eCJIH O)J.HH H3 apryMeHTOB HMeeT O,IJ.HHaKOBOe JIOrH­

l.feCKOe 3Ha1.feHHe /"0" HJIH "1 "/ )J.JIJI BCeX $yHKUHH Ha6opa 

HJIH 3TO 3Ha1.feHHe OTJIHl.faeTCJI OT OCTaJibHbiX He 6onee l.feM 

)J.JIJI .IJ.BYX $yHKUHH, )J.JIJI KOTOpbiX ,IJ.Ba )J.pyrHX apryMeHTa 

,IJ.OJI)f(Hbl HMeTb O,IJ.HHaKOBOe 3Ha1.feHHe. 

B CJiyqae HeB03MO)f(HOCTH ITOCTpOeHHJI ,IJ.eliiH$paTopa Ha 

O,IJ.HOH CXeMe 7442 BbiXO,IJ.OM H3 ITOJIO)f(eHHJI MO)f(eT 6biTb ITO,IJ.­

KJIIOl.feHHe .IJ.06aB01.fHbiX MO)J.yJieH )J.JIJI peaJIH3aUHH Tex $yHK­

UHH, KOTOpbie He MOryT 6biTb ITOJiyl.feHbl C ITOMOJ..QblO ,IJ.e­

liiH$paTopa Ha cxeMe 7442. l1Horna 3TO JIBJIJleTCJI 6onee 

3KOHOMH1.fHbiM, l.feM HCITOJih30BaHHe ,IJ.eliiH$paTOpa 74154. 
B 3TOM cnyqae npennaraeMLIH cnoco6 noMoraeT HaHTH 

OITTHMaJihHbiH BapHaHT, )J.JIJI KOTOporo Tpe6yeTCH HaHMeHb­

lllee l.fHCJIO ,IJ.OITOJIHHTeJihHbiX BeHTHJieH. 
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IlpHBe,IJ.eHHbie pacCy)f()J.eHHJI MO)f(HO ITOJICHHTb Ha ITpH­

Mepe. IlyCTb Tpe6yeTCJI HMeTb )J.eliiH$paTOp )J.JIJI ITOJiyl.feHHJI 

dJyHKUHH 

.F(O);.F(l); F(8); F(9); F<IO>;.F(ll)l.F(16); F(17) ;.F(25). 

B ma6A. 2 npHBe.IJ.eHLI 3TH d!YHKUHH, a TaK)f(e Tpe6yeMble 

,IJ.JIJI HX o6pa30BaHHJI 3Ha1.feHHJI apryMeHTOB B npHHJITOH B 

cTaHnapTe KAMAK oTpHua TeJILHOH norHKe Ha axone. EcnH 
nepeHTH K ITOJIO)f(HTeJibHOH JIOrHKe, TO 11106/1. 2 npHMeT BH)J., 

noKa3aHHblH B ma6A. 3. 
CornacHo cKa3aHHOMY Bblllle, apryMeHT F4H3 paccMoT­

peHHH HCKJIIOl.feH. Cpe.IJ.H ocTaBliiHXCJI apryMeHTOB Ja pa3pJI.IJ. 

D cnenyeT npHHHTh apryMeHT F2 , HMeiDJ..QHH O.IJ.HHaKoaoe , 

3Jia1.feHHe /" 1 "/ .IJ.JIJI acex dJyHKUHH, KpoMe FUO) H F(ll) /eM. 

06Be,IJ.eHJIYIO 06JiaCTb B 11106/1. 3/. ~JIJI 3THX $yHKUHH HMeiOT 

O.IJ.HHaKoaoe 3Ha1.feHHe apryMeHTLI F8 H F16. IlpHMeM Hx 3a 

pa3pJI.IJ.hi B H C , cooTBeTCTBeHuo: ~anee nenaeM nepe­

CTaHOBKY apryMeHTOB B COOTBeTCTBHH C llpHCBOeHHblMH HM 

pa3pH.IJ.aMH, T .e. apryMeHT F2 cTaBHM Ha nepaoe MecTo, 

apryMeHT F16 - ua BTopoe, apryMeHT F8 - ua TpeTLe, 

a apryMeHT F1 ocTaanJieM ua l.feTaepTOM MecTe. 3aTeM 

llpOH3BO,IJ.HM HHBepTHpOBaHHe 3Ha1.feHHH l.fHCeJI B pa3pH)J.aX 

B H D. Pe3yJILTaTLI noKa3aHLI a ma6A. 4. KaK BH.IJ.HO, yc­

JIOBHe i + :S: 9 BbiiTOJIHJieTCJI ,IJ.JIJI acero Ha6opa $yHKUHH, CJie­

,IJ.OBa TeJibHO, ,IJ.eliiHdJpa TOp MO)f(eT 6LITb peaJIH30BaH Ha O,IJ.HOH 

HHTerpaJibHOH CXeMe 7442. qHCJIO i+ yKa3blBaeT H ITOpH.IJ.­

KOBbiH HOMep COOTBeTCTBYIOJ..Qero BbiXO,IJ.a )J.eliiH$paTopa. 

~JIH nonyl.feHHH OKOHl.fa TeJILHoH: cxeMLI neliiH$pa Topa 

dJyHKUHH HY)f(HO onpe,IJ.eJIHTb MeCTO ITO,IJ.al.fH 06J..Qero JIOrH­

qecKoro MHO)f(HTeJIJI, C TeM 1.fT06bl CHrHaJibl Ha BCeX BbiXO)J.aX 

.IJ.eliiHdJpaTopa MornH 6LITL TOJILKo npH ero HaJIHl.fHH. B cxeMe 

7442 OTCyTCTByeT ynpaBJIJIIOJ..QHH BXO,IJ., IT03TOMY o6J..QHH MHO­

)f(HTeJib CJie,IJ.yeT ITO)J.aBaTb Ha ee JIOrHl.feCKHe BXO,IJ.bl BMeCTe 

c apryMeHTaMH /no cxeMe "H"/. EcTecTBeHHO cTpeMHTLCH 

npH 3TOM K ynpoJ..QeHHIO CXeMbl. 01.feBH)J.HO, "'TO )J.JIJI Hapy­

llleHHJI cnpaBe,IJ.JIHBOCTH Bblpa)f(eHHJI /3/ npH OTCYTCTBHH 

o6J..Qero MHO)f(HTeJIH G ero nocTaTol.fHO nonasaTL TOJILKO 

Ha .IJ.Ba axona: axon D H O.IJ.HH H3 axonos B H C. IlpHl.feM, 

)J.JIJI yMeHbllleHHJI l.fHCJia He06XO,IJ.HMbiX HHTerpaJihHblX CXeM 

06J..QHH MHO)f(HTeJib CJie)J.yeT ITO,IJ.aBaTb Ha TOT BXO,IJ. H3 HHX, 

Ha KOTOpOM npOH3BO,IJ.HTCJI HHBepTHpOBaHHe. B ,IJ.aHHOM 

llpHMepe TaKHM BXO,IJ.OM JIBJIHeTCJI BXO,IJ. 8. 

9 



Ta6Aut~a 2 

~ 
F16 . FB 

Cl>tJI l.j X. D c 
F [o] 0 0 
F[ t] 0 0 
t[8) 0 f 

F [9] 0 1 

F[tO] 0 1 
F[f1] 0 1 
F[f6] f 0 
F[17] f 0 
F"[25] 1 1 

_l____ -

Ta6Aut~a 3 

~ 
Ft6 F8 F2 

D c B . . 

F[O] 1 1 f 

F[1] 1 1 1 

F[B] 1 0 1 
f[9] 1 0 1 

F[fO] .... ----- - _0 _____ -----. 
I 1 0• I 

F[1t] : 1 L----- ___ o _____ o• ----.J 

F[f&] 0 1 1 

f[f7] 0 f 1 

F[ZS] 0 0 1 

10 

FZ F1 

8 A 

0 0 
0 1 
0 0 
0 1 

1 0 
1 1 

0 0 
0 f 

0 1 
-

Ff 
A 

1 

0 
1 

0 
1 

0 
1 

0 
0 

l. 

IS 

'" f1 

10 

9 

8 

7 
6 

2 

i 

i 
l 

0KOHqaTenLHLIH BH,D, ,D,ewu!lJpaTOpa 4JyHKilHH llOKa3aH Ha 
puc. 3. 

7442 

F16,. 

F8* 

F1* 

G 

Puc. 3. IlpuHt~unuaAbHa.R cxeMa oewutjpamopa Ha6opa (JyHK­
liUU COZAOCHO ma6A. 4. 

B ma6A. 5 noKa3aH npuMep ,D,pyroro Ha6opa !l!YHKilHH, 
,D,ewu4JpaTOp ,D,nB KOTOpLIX He MO~eT 6LITL peanH30BaH Ha 
O,D,HOH cxeMe 7442. 

H3 Ta6nHilLI BH.D.HO, qTo HeT apryMeHTOB, HMeiD~Hx no­
ruqecKoe 3HaqeHue, oTnuqHoe oT ocTanLHLIX He 6onee qeM 
,D,nB .D.BYX !l!YHKilHH. HauMeHLwee qucno !lJyHKilHH c oTnuqHLIM 
3HaqeHHeM paBHO 3 /.D.nB apryMeHTa .F2 /. OnTHManLHLIM 
nyTeM peweHHB aonpoca 6y,D,eT HCKnroqeHHe H3 Ha6opa 
4JyHKilHH .F(ll) H nonyqeHHe ee C DOMO~LIO ,D,ODOnHHTenLHLIX 
BeHTHne:H. OcTaawuilcB Ha6op !l!YHKilHH c noMo~Lio yKa-
3aHHoro MeTo,D,a MO~eT 6LITL ocy~eCTBneH Ha,D,ewu!lJpaTope 
7442. Bo3MO~HLIH aapuaHT nocne nepecTaHOBKH H HHBep­
THPOBaHHB apryMeHTOB llOKa3aH B lla6A. 6. 

B 3aKnroqeHHe aaTopw awpa~aroT 6naro,D,apHOCTL 
A.H.CuHaeay H H.H.qypuHy 3a lleHHLie 3aMeqauuJI. 
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Ta6Auf.la 4 

'~ Fz Fa Ft6 Ft 
D c B A . 

. 

F[O] 0 1 0 1 

F [1] 0 1 0 0 
F [8] 0 0 0 1 

F [9] 0 0 0 0 
F"[10] 

r ---
0 o-: , 1 I 1 

I 

F [11] : 1 ___ Q_ -- o: 0 '------- __ ... 
F [16] 0 1 1 f 

F [f7] 0 1 f 0 
F[25] 0 0 1 0 

Ta6Auf.la 5 

~ F16 I Fa I Fz I Ff I 
C/)yHKV.. x. D C B A 

F [oJ I 1 I 1 I t I 1 

F[ 1] I 1 I 1 I t I 0 
F [8] I 1 I 0 I 1 I 1 

F [10] I f I [Q~~~]==-0 ---f-: 
- -·-----I 

Ffff] I f 0 
r-, 
~QJ 0 

F[t6] I o 1 
F[11] I 0 1 0 
F[21t] I 0 0 
F[ZS] I 0 0 I 1 0 
F[26] I 0 [Q~==J=~--Q~=- ===~1:] 
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8 
7 

6 
2 

(..+ 

tS 

tit , 
9 

8 
7 
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Ta6AUf.la 6 

~ Fz Fa F1 Ff6 
(/JyH~ D c 8 A (..+ 

F [o] 0 1 0 1 5 
F"[1] 0 f 1 1 7 

F"[8] 0 0 0 f 1 

F[tO] Ct _-_ -_-6_------ _Q] 1 9 

F[11] [1J 0 f f 11 
F[t6] 0 1 0 0 4 
F[t7] 0 1 1 0 6 
F[2'1] 0 0 0 0 0 

F [25] 0 0 1 0 2. 
F [26] D:-- -- 0-- ~ - Q-J 0 8 

Jlumepamypa 

1. The Integrated Circuits Catalog for Design Engi­
neers. Texas Instruments Incorporated, Printed 
in USA, 1971 . 

PyKOITHCb ITOCTYITHJia B H3~aTeJibCKHH OT~eJI 
1 MapTa 1977 ro~a. 
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