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8 HaCTOH~DO BpCMH Ha KpynH~X $H3H4CCKHX YCTBHOBKaX WHpOKO 

npHMDHft~T 6~cTp~o cne~HaJ1H3HpOBaHHWC npo~eccopw f.\J1R BW,QCJ1€HHR 
HHTepecy~4HX 3KcncpMMeHTaTopoa co6wTH~ s peanbHOM speMeHH 
3KCnepH~1eHTu lt·'ll. Ylx npHMDHCHHC n03BOn.ReT 311B4HT€IlbHO COI)pc:t

H1 Tb BPCMR 06pa60TICI4, KOJ1HLI€CTBO M<JrllltiTHbiX JlOHT f.\JlR 3an~~tCM 
::H<cnepHMCHTBJlbltbtX A.JHHbtX, a TaKJHe o6beM annapaTypbl, pean~t~ay~
~e~ anrop~t~TM oT6opa. 

HecMOTpR Ha TO, 4TO npo~eccopw coa,qaaanHcb cnc~HaJlbHO ,qnA 

pa3HbiX 3aAa4, OHI-1 co,qep>KaT PRA ¢YHK~HOHaJlbHO-TO~<A€CTB€HHbiX 

MO,qync~. no3TOMY YHH¢HKB4111R YCTpO~CTB B np04€CCOpHWX CHCTeMax 
B03MOlKHa H Bee bMa He06XO,QHMa. CJ1€AYR TaKOMy no,qxo,qy, aaiOpbl 

pa6oywl5/ paapa6oTanH YHHoepcanbHW~ 6wcTpw~ 4H¢posoA WH$paTop. 

B cne~npo4eccopax onepa4111R yMHomeHHA 04€Hb 4acTo Hcnonb

ayeTcR B anropHTMaX OT60pa 1~41 . CxcMa YMHOlKCHMR f.\OJl>KHa HMDTb 

no 803M0)1{HOCTI1 H<JH60JlbW€€ 6bJCTpO,qeAcTBV.e A!lR CHvll:<eHH.R MepTBOrO 
apeMeHH npo4eccopa. CoKpa~eHHe apeMeHH BbtnonHeHt-1.R YMHomeHHH, 

Aame 4eHo~ ycnomHeHMR norM4ecKoA cxeM~, noasonAeT cy~ecTseHHO 
nOBbiCHTb o6~ee 6biCTPOAeACTBMe CMCTeM o6pa60TI<M. rieTO.Qbl YCKOpe-· 
HMA YMH0)1{€HMA CHCT€MaTM4BCKM paCCMOTpeHW 8 pa6oTaX/S,7/. 

B HacToR~eA pa6oTe onMcwsaeTCR 6noK YMHomeHMA .QBYX 12-paa
P~'~AHbtX 4vtcen a cTaH,qapTe KAMAK. Ha pHc. 1_ noKa3aHa cxeMa reHe-
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PHc. I . CxeMa Peuep.:Hvm Mil"i'PIU~bl ·~acTH'I HbiX rrpoHaaep,eHHH 
,ll;nfl ~HOJKCHI1H ,1.\UYX 12-pa"'lpH,[I,IIhiX 'IHCCJJ. 

A ad 
ac 

c at 
bd 

E 00 
bt 

G cd 
ce 

K ct 

pa41-1M MBTPH~~ 4aCTH4H~X npOM3B€.Q€HMA /KamAO€ 4aCTH4HOe npOII!3-

Bep,eHHe npefcTaBIJ.ROTCR T04KOA/ ,Il,Ilfl YMHOM<eHHfl ABYX 12-pa3pfi,IJ,Hb1X 

4Hcen (fx2 + ex 2
4 + d)(c x 2 8 + b x 2 4 + a) c noMOll.lbiO 3ne-

MeHTapHbiX YMHOX<MTenei1 4 x4: 
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axd=A, 

axe = B, 

ax f = C, 

bx d =D, 

b x e = E, 

b X f = F, 

cxd=G, 

cxe=H, 

c X f = K. 

3neMeHTapH~e YMHDmHTenH C03AaH~ Ha OCHOBe CXeM nn3Y eMKOCTb~ 
256x4 THna K556PT4 181 I Intel 3601 191 , SN74284-SN7i~285 liOij. 
KamAOe ABOAHoe nn3Y aanporpaMMHpOBaHO AflR peanH3a4HH Ta6nH4W 
YMHOmeHHA 4x4. 06a onepaHAa HrpaDT POflb 8-pa3pAAHWX aApeCH~X 
BXOAOB, H HX 8-pa3PRAHWe npOH3BeAeHHR RBflR~TCR B~XOAaMHfPHC.2/. 
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PHc.2. PeanHsa~HH 3neMeHTapHoro YMHO~HTenH 4x4 Ha 
ocHoae ITIT3Y K556PT4. 

Ha pHc.3 no~asaH~ ,qsa aapHaHTa cseAeHHR MaTPM4~ 4acTH4H~x 
npo~~tsse,qeHHA. BapHaHT Ha pMc. 36 pean~~tsyeTcA no t~eTo,qy "Aepesa" 
Yonneca c noMO~b~ C4eT4HKOB /3,2/ 16~ B 3TOM sap~~taHTe Tpe6y~TCR 
3 ypOBHA CBe,qeHvtA. /.lnR OnHCbiBaeMOrO YMHO>KHTenR He06XO{~HMO TOnb
KO 2 ypOBHA AflR CBe,qeHIIIR MaTPH4W K ABYM CTPOKaM /plltc.3a/. ~c
nonb30BaHbl ,qsa THna C4eT4111KOB: /2,2,2,3,4/ - Ha 6ase apH¢Me
TH4eCKoro, norapH¢MH4ecKoro ycTpoAcTsa /AnY/ - K155~n3 ~~tnill 

/SN74181/ Ill /3,2/ - Ha 6aae nonH~X CYMMaTOpOB C ycKOpeHHWM 
nepeHOCOM K134HM5 /HnH SN74183/. CosMeCTHOe npMMeHeHHe ,qsyx 
TaKHX THnOB C4eT4HKOB Ha O,QHOM ypOBHe npllteMneMO, nOCKOflbKy 
OHIII /SN74S181 111 SN.74183/ o6na,qa~T O,QHHM 111 TeM }l(e 6biCTpo,qeAcT-
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PHC. 3. ,!J;aa aapHaHTa CBep;eHHJ'I MaTpH~bl tJ:aCTH'IHblX npOH3Be.o;eHHiL 

BHeM. npHMeHeHIIte C4eT4HKa /2,2,2,3,4/ Ha 8TOpOM ypOBHe n03BO
JlReT HCnOflb30BaTb TOflbKO 4 CyMMaTOpa CO CI<B03HbiM nepeHOCOM 
AnA nony4eHHA cyHMbl I Ha nocne,qHer~ ypoaHe/ 111, TaK!-114 o6pa30M, 

Sa,qep}I(Ka 3TOA onepa4111111 He npeBbiWaeT 19 HC /lO~ 8 IIITOre nOilHaR 
sa,qep>KKa YMHOmi-!TenR cKna,qbtsaeTcA H3 sa,qep»<KH AnY, sa,qep>:<KH 
nonHOrO CYMMaTopa, 3aAepmKIIt 4eT~peX CYMMaTOPOB CO CKB03HWM 
nepeHOCOM Ill aa,qepmKH nn3Y, T.e. 

'f 12 x 12 =16 HC+ll HC+19 HC+4Q HC=86 HC 
/npH npHMeHeHHH MHKpocxeM SN74S181, SN74183, SN74284-74285/. 
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EcnH Hcnonb3Y~TcH MHKpocxeMw K155~n3, K134~M50 ,K556PT4, saAepm
Ka YMHOmHTenH ysenH4HSaeTCH AO 160 HC. KonH4eCTBO KOpnycos 
HHTerpanbHWX CXeM B paspa60TaHHO~ CXeMe YMHOmHTenR - 36. 

Paspa6oraHHW~ 6noK MOmHo raKmc HcnonbsosaTb AnR nposeAe
HHR onepa~HH AeneH~R 12:4 6HT, 3aMeHHB B nn3Y Ta6nH~Y YMHOme
HHR Ha Ta6nH~Y AeneHHR. 

XAPAKTEP~CTHKH onOKA YMHO~EHHR 

BxoAw: a/ 4epes pasDeM Ha nepeAHe~ naHenH, 
4HCnO BXOAOB - 24 CKpy4eHHWe napw /12-pa3pHAHOe 
MHOmHMOe H 12-paspRAHbl~ MHOm~<1Tenb/, ypOBHH TTL; 

6/ no WHHaM Wl + W24. 

BwxoAw: a/ 4epes pa3DeM Ha nepeAHe~ naHenH, ___ 
4Hcno BbiXOAOB - 24 CKPY4eHHwe napbl, ypOBHH TTL; 

6/ no WHHaM Rl+R24. 
BpeMR yMHomeHHR - 86 HC. 

$yHK~HH H KOMaHAbl KAMAK 

NA(O) F(O) 

NA(O) F(16) 
Q 

- 4TeHHe AaHHbiX no WHHaM Rl + R24 I Rl + R12 
COOTBeTCTBy~T MHOmHTen~, R13+R24- MHOmHMOMy/. 

- 3anHCb AaHHWX no WHHaM Wl+W24. 
- Orser Ha F(O), F(16) • 

TOKH, norpe6nHeMble 6noKOM or HCT04HHKOB nHTaHHH, - +6 B/-2,5 A. 
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6acHnaA3e c.r., Kao AaK XbeH. 6~CTPOAeHCTBY~~HH 6nOK YMHO~eHHR 13-82-152 

OnHc~saeTCR 6POK YMHO~CHHR ABYX 12·pa3PRAH~X 4Hcen, HMe~~HH 6~CTPOAeHCT" 
BH£' 86 HC.. 0H nOCTpf'leH Ha OCHOBC' MCTOAa Ta6r:H4i-<O"O nOHCKa "~eHepal!HH"CBeAe
HHR MaTpH~ 4BCTH4H~X npOH3BC'ACHHH 1 reHcpa~HR ~BTPHLI~ 4aCTH4H~X ~~OH3BeAeHHH 

B~r.OfiHRCTCR ''lnCMCHTdO)H~MH YMt-<OM<HTenRMH !Jx4 Ha OCHOBC n:J3Y K556PT!J eMKOCTb~ 
256x!J. 5narOAdPR C0BMCC.TH0My HCnOnb30Bdt-<H~ C4eT4HKOB /2,2,2,3,5/ H /3,2/ 
He06XOAHMO r~Wb ABo YPOBHR CBeACHHR MaTPHL!. 6nOK rpeAHa3Ha4eH AfiR HCOOrb30" 
BBHHR B CnC~HdnHSHpOBdHi~X 6~CTPOACHCTBY~HX npo~eccopax. 0H peanH30BaH 
a CTdt-<AapTe KAMAK. AaHH~e ~o~oryT ~OAdBdTbCR KaK c ~epeAHeH naHenH, TaK H c 
MarHCTpanH. 

Pa5oTa Bbi('IOfiHCHa B fa6opaTOPHH B~COKHX 3HeprHH 011.AH. 

Coo6~eHHe 06~eAHHeHHoro HHCTHTyTa RAePH~x HccneAOBaHHH, AY6Ha 1982 

Basiladze S.G., Cao Dac Hien A Block of Fast Multiplier 13-82-152 

A 12x12 bit multiplier with 86 ns propagation delay is described. The 
multiplier is based on the generatio~·reductior scheme of a matric of partial 
product terms. The 256x4 PROM K556 PT4 cs usea as 4x4 elementary multipli
ers to generate partial products. With simultareous implementation (2,2,2, 
3,5) and (3,2) counters requires only two reduction levels. The block is 
intended to operate i~ fast p~ocessors. lt is possible to transfer data via 
the CAMAC dataway as well. 

The investigation ~as been performed at t~e Laooratpry of the High 
Energies, JINR. 

Commu~ication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BH~orpdAOBOH. 


