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I mpl errentl ng the present invention; FIGS. 6(a) and 6(b) illustrate In
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Illustrates in block diagramforma carry save full adder circuit for
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of FIG 7(a) a) illustrates in |ogic diagramforma hal f adder
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Encoding portion 11 comprises a rank ordered plurality of recoder circuits 17, 18, 19 and 2¢. Each

recoder circuit has two inputs for receiving two predeterminad input bits of the multiplier number bits Y9-Y7.

A carry input bit, Gy, is coupled to a carry input of recoder circuit 17. A carry output bit of recoder circuit

55 17 is coupled to a carry input terminal of recoder circuit 18 via a conductor 22. A carry output bit of recoder

circult 18 Is coupled to a carry input terminal of recoder circuit 19 via a conductor 23, and a carry output bit

of recoder circuit 19 is coupled to a carry input terminal of recoder circuit 20 via a conductor 24. input bit

Y7 Is utilized as a carry out bit, Coyy, which can be coupled back to the carry input of recoder circuit 17 on
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5|xteen bit product is added to a sixteen b|t i nput nunber havi ng | nput
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0 0o 0 0 1 O o+ . 0 0 1 0 1
O 0 0 0 X+ - -0 1 o0 0 1 0 O

0 0 X +2 o 1 1 o 0 1 0 0 O
2X -2 1 [ 0 T (VA VA v T err]
-1 1 0f c1l | c2 c 0 {0 0 Mane LETY](-X)
-1 1 1] "o % 1% 1o "‘%‘T 0 ]8 Pour 1orli-%
0 § 1T ' 0t 0 25

O 0
Tabl e 3 The previjoug rdcodgers| 17g 1# agd 19 eagy encodgd a det er m{ ned
two bit nultipli an_ 3ojunsrgned-encodedvgtue- 0
encodes a predet | plgi e} poKgtizanyas 3 SIg ,ancod d
val ue. This can Ve rrgUrntantewh - S an
effectivebit wefghg of t s in thgysign bift pospfion of|the
mul tiplier nunbef” SO pejusedas —arrurjstyred-recodey for
mul tiple precisi s. 1The nul fgi pl e prgcisiopn multipfier
numQey will consiST 0T @ murtrvade Of Y MUt prier varues wrere rie-host
significagt Y value is signed and the remaining Y values are 35 unsigned.
The nost significant rmultiplier value c®abdiend a sign bit and requires a
signed nmultiplier encoding for recoder 20. The remmining portions of the

nul tiplier yadhifd b6 Heleh Qhad helliBgié PGy angdt itk BF thE prdastbrithed Hputs G RASEd 4 each
typical sequRipRxeP iR 8 ahd S9)9nd Rgit Bl &rithd MuRdxbr diﬂfybbé MR dn@ i inferdatinbiBorDY
a series Hf wigumbdrdd btcthe Yogikapdkisy bif RSN ptdaBlonBatingtt B, Tah Corplhnatich St \hichOsolarity of
si gni fi cant m{iigexed Butput RCus6cwill e Given bBdvPUt , [err], of recoder 20 is used as
a carry-in to sShoe®meIGS. B(apihdes) Brel soReRiiccdidynsoE e GripGt iviMiplakdr birdits vihith ialused in
oper ati on. TiehighBsteaksd/roaWwt makipgedts. Te dirtuie dEFIGE05(d) and 6(B) aidenties with{hel exception
mul ti plier [that opgssite doleritientof oitipidreo npufbits/ dreaxentmlieioliyr eontroh gigHalst G, CAaC3NGK bind C5.
hi gher oraeTabielbtbiejowiillstrates\tioe trgh tebild Joramuitipfeker cirevite SHard Scasgimingal muliiblexer| calimw e
to recoder 2®kofihe sum of the Y7 bit weights is (-2 + 4) and provides an
effective bit weight of + 2 far Y7. This is the sane bit weight as an

unsi gned recoder.Ihus. .the introduction of fhe recoder 20 carry.qut _aytput
into recoder 17 carry-in input_onta nextl highdgr order nulfiplier.yY val ye
converts ®he ple®ilousg €4l }i®Pi el Shcodi FS td Movas unsignedoutrue. Shown
in FIGS. 5(a) are kehemntic digograns tof multiple ' ' 41
an 3, respecflively.] The cl{rcuit$ of FIGS. 5(a) and 5(b)} are jgdenti cal
Wi tT the excepfi i9c poldrifdief offl mRYipl exer inpkt hits dre
controll ed by ¢ontrol s C1,|, ¢} and ¢4. ' er gircyit 53 has

a positive |ogic 8t Aut Yhele 8 b na_!y dne @ < dic
level . Ml tinpl }xer cifrcuit B3 has{a negdtive | ijnary
ona_lLs represe icllelol
truth table fo .méltipl exerjcirculjts_51}and 53 assum ng mul ti pl exer
col umm ragk of |i e 1bs 8oclp1lim 2 g fae) 1

err rr]. 1 0 - Xi
oo Lo'Te7] o o%e | Yl Ra-d | el oo
0 1 0 [err] Xi 0 0 0

1 0 1 15 : Tabl e

4 It showsd be noted that the logic polarity of input bits at the
predetermned inputs is inverted in each nultiplexer circuit 51 and 53. The
logic polarity of the nultiplexer outpupapigrsl. and the inverse thereof,
IS -

50 It should be readily apparent from the multiplexer circuits and assoclated truth tables that the function of the
multiplexer Is to couple a predetermined muitiplicand bit of predetermined bit weight o an input of an adder
circuit having the same column rank. The multiplexer circuits thereby generate partial products in the
multiplication operation by providing correct multiplicand values to adders for generating partial sums.

Shown In FIG. 5(c) is a portion 49 of the aray multiplier/accumulator which illustrates the functional

s6 Interconnection of multiplexsr and adder circuits. For purposes of example only, multiplexers having only
four Inputs are illustrated. Operation of the multiplexers having five inputs is analogous to operation of
multiplexers having four inputs as will be discussed below. Portion 49 illustrates a connection of multiplexer

51 and 53 inputs to multiplicand bits X of predetermined bit weight where both the frue and inverse of each

10



20 the i nverse of the logic poI arity of the predeterm ned input bits. An

expl anati on* of which polarity of multiplexer output I's used will be given
bel ow. Shown in FIGS. 6(a) and 6(b) ar EPoctsgmas B¢ di agrans of five input

mul tiplexer circuits which are used in the highest ranked row of

mul tipl exers. The circuits of FIGS. (a) and 6(b) are identical with the

exception t hat™inficssd bk X ? BiPYidedeBortion 4iiliustiales a pwitiviexepBit whishtis pegitioneddm an # ealiypn

by control si “ ofrgspo ghg cireylt of . Str). Mullipiexgs 51 has Bé‘FisPPq ?°HB'?4 101 8e inverge of
truth table f apd! gi‘ “° g Lg"t‘%" aglym rﬁ!‘°38‘“;§§‘§>t9m'+gj“ sirouly ey input bit, the
col urm rank of thas of +X. A se Input of myltiplexer 51 thel se of mumpl@gnd bit X1 of
[err] 5 the impag y jl_ower column k The multipjexer output h | bit weight of i+ 2X when the: second input
[err] 35 Is coupled to' thé output of mult plex 51. A third input ofdn plexer 51 is ceupled togl g d bit X of
[err](i-1) O the sama- column rank ] corresponsmg mulhplaxeboutput has a ht of fou input is
xi 40 0 cg pled 10 an maarnal Ioglc high, level Vpp. The multiplexesr o ut h ght of @. The inverse of the

. four its fs coupled 'ﬁ utput of p xer 51 In re: I slgnal ?1-0 . The output of
X(i-1) 45 Tablfoiibi 5? :Bﬁsé Bﬁ)sa:!oﬁ / tﬁ Kk Biho samo
circuits a“ i G i & tfréH?&Bﬁt&Bn Q&rre% dsﬂ%(}ot f% logic
I's to couple gpLe &hfdi@x& t&:l 8l daﬁ%ﬂ 4 éi ulﬁﬁao&)sﬁgﬁ‘ l@ra”(‘:o% & mul-

to an input Ofyyaker &8 Hfing & cbiih Fanka i N8 oh HRuISR BPacael 54 WhitpRoRde spondstothe clrcuit
mul £i_pl exer cCidiRd.tsp) @ MePY @GRS RbIE dPitt regrbseRBudA Utifipidxer Si'hﬁ identical in operation to
mul ti pli cat js0nmMpRkerish Qih e dréepiidnCthad @ negaliveasutpul Feprédefthtion antle patlidll Pdico isHBNRIBS in
f or gener at i Nngegparsk itaihe S6HKB!. sightl® CM-CH.MdEdr G4 his Lhegative Bgip Giplitireplesdatioh cbrie@ponding to
array mul tipl ites degative mglcadutput otimuttiplekdr 58 Simuttresustyl ethdr umidtipleensuhot Sfown but which are in
i nt er connect i aiffecsht rpket! icplmrsecoupla cin drabdichit to ian @ddet f diffepant palmpoREs ingbspensa rip bantrol
onlly, nulti pl eigaelstrérathe sgneomhkedfawir i nputs are illustrated. Operation of

the nul ti pl @xer sAftenel myltigiexpeciiculis hevs degeraterhpagigbereducts. thgeartiat prodycigfare added by at least
mul ti pl exers HEAE-Rlyankosdergdypus of cay §ive Rddews WhRrS @ BYRIAPr Ggampyprdiag-pagsed down to
i |l ustrates a hghprfaded pws.de thmprefanpd e theempsave axiglers g gﬁdéeftcbc“fﬁﬁtﬁ‘ Bt ?‘(S'&'rﬁﬂ"’“" 61
bits X of predietatssi 'hﬁ'@st(?)%V I fddph et §eneraly compariges agaHY periisy &2 s, portion
10  EP 0 18%309sh ghwhigh hap tPeplting “é‘r Apsnd %F‘ % B}g\’,\ﬁ "53"35 an
i | | ustrates®a 3{?‘3?"{“?' ipRut dor :ggﬂ‘tg‘;g’ 3 wé"b Tﬁ‘ﬂﬁ & fth teble
cor r esponds td'“???é"@?‘?&?ﬁyta" F“"F? °I9f’1‘°13 © lqaie,eam gaform?g "P}'t?st i nput
coupled to the inverse of multiplicand bit [err] of the sanme ranked col um.
Since nultiplexer output circuil 51 inverts the loput hit _the bit has a

wei ght of +X. A second input ofy;miltgspliexgr {5lzze@y cquplgegl to} the inverse of
multiplicand bit [err] of 5 he iinedilat Lower dolumm. ranhk. The

mul ti pl exer output has a bit wej,grt gf |+ gX|whep thq segond | nput Is

coypl.ed to the output of nult{preger—>T: n tiplexer 51 is
coupled to nultiplicand bit [?-E] of 8t L afl—The
correspondi gg mul ti pl exer out pulg Has ia |bifg . ght off -Xg A fpurth input is
coupled to an internal |ogic |gﬁ [evel [qrr]. uIt'&pI exer output has a
bit weight of 0. The inverse ¢+tite ' - ed to an out put
of \aul ti pl exer 51 in responseiid donterd ' Cl-iC4. 8The but put of 10
mul tiplexer 51 has a positive}lQgilc rep atigon and ks coppled to a full

-adder circuf 52 having the sqime qol umy rank. ™ FulT gdder 572 has a positive
| ogi ¢ i nput representation co ondi-Ag—2 ‘ ' c out put of
mul tipl exer 51. Control signafsaiCl-CA di nultlaneeusl vi cosple B correspondi ng

I nput of a mul- tiplexer 53 having a colum rank of i + 1 to an input of an
adder 54. Miltiplexer 53 corresponds to the circuit of FIG 5(b) and has a
negative | offi c output representation. Miltiplexer 53 Is Identical in
operation to 15 nultiplexer 51 with the ex@akté dh that a negative out put
representation of the partial product is provided In response to the

control signal g iﬂ%mé‘jﬁ n RiborBit ShifachRGR bf ¢ E@addgr% itle RH& %ﬁw ifveR0d G N carry
C_Or r .eSpond' 9(? $u uls/'Ks 415 'tﬁ/eea e 3iufh t&Uﬂat thtiull(} tn and may be used identically
Si mul t aneous| YyuOhiR&' pdSkitd biP é‘g&%slo%?@inpﬁ 10M4a § P WA divhysli \feeErEB&tput logic
ranked col UMM seeg@4bRiafionavhich I dpbodit that &7 the Mull e inp&& Fdn'tffefrn%@ BihceCtd UM pdribR 163 lutllizes
response to Cofé b@but 51 @RPich 68 thd ABuEARErdpagiebiolaP ¥t addd? circuit 6\fstsBbstanlidily twice the
mul ti pl exer ci gutgat éafry pRpRya@m@Bat ed parti-al products, the partial products
are added bys at Isramtin FIGYT®) is 8]sctiomiatic idpleiasnttion &f\a8cied Bircain 6T, Whila spcificl dehanel and P-
where a sum woshenr@niO8 devides yre\sBawh, i Bieulp &6 sleat tichdaddet drciiti 6] ltewld bainpischented\by utllizing
the preferred dtoarnypes obtrarsistors. Hameeorattiel erosenhinesntimbdieay asor imuprecticesiugith ang ottdd ype of
circuit 61 adder circuit and in no way Is limited to a particular type of adder circuit.
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illustrated in FIGS. 7(a) and 7(b). Adder circuit 61 generally conprises a
carry+portiton 62 and a sum portion 63, each of which has inputs for

receiving sumbits [err] and [err] -1n bit [err]. Sum portion 63
has an 25 additional input for receiving tnhe output of carry portion 62.
Shown below in Table 6 is a truth table illustrating the carry and sum
outputs for aldnodiG RRESEE! B & UMk HdmR] BRI RANS adter Ichguitl OWhRBh M4y be used in
Al D multifler/accumuldieP iR Yor half adders dosliyhdtbd by "HA".OOnly twoOinput sum bitsl are utilized and
10 O circuit 71Loperates in acdordance with the foliowlflg €lith table of Thble 7. O 1

00 1 1 0 _ 11 0 0 1

0401 5 0 1 0 1.1 1 Q 0

11 1 1 0 045 _Tablg 6 Jt_shoufd be noted
that an Inherent charactprdétif oBifufl GBBBX cirjcui tS8UM I's {o provide
Inverted sum and carry 5R_outptits. Asishown in tHe above fruth table, the
full adder is totally sypmetrifal andjmay be used identically with either
positive 1or negative |oglc @nphts. @Theé full added outplits will always have
an output logic represengationjwhich §s oppositejthat of thejfull adder
inputs. Furthernore, singe@hel sundpoltiont63 utillizedthe obitput of carry
portion 62, the output sum propagati op delay of gdder circui§y 61 Is

substanti al | y twice the puthut| car@y bropadationidel ay® 56 Shown in
FIG 7(b)®ls a schematic Jiy[lﬁl ehentati dn of adder fcircuit 61.{Wile specific
N-channel and P- channel devicks dre sfown, ilt shobld bejclear that

adder circuit 61 could be Inplenented by utilizing other types of

tnansi stors. However, the present invention may al so be practiced with any
ot fier typg of adder circuit and In no way is Iimted to a particular type
of adder Circuit. 11 EP 0 185 025 Bl Shgweg " FIG 8(a) is a block
diagram of a half adder circuit 71 which may be used In

mul tiplier/accunmulator 10 for half adders designated by "HA". Only two

i nput  sum iyt S04 Gisd!bé htéCMattRF s ErfdiUiatry SdkpuRdES PioRidled A IVRAN BN Te Wisth ftablehat
fol | oW Ngyst gkl 7 8o syimelRR! Ad Can Hb used for posititd logic inputs onfgARBR6ver, half adders with

SUM 10 negative logic input representation mapalso be used to imPlement the presdnt invention. It should be weft
0 - uhderstood that anilr type of half adder circuit coliid be used fo practice e present invention.
0151 in thelillustrated form, Ghe highest ranked row of ad@er® 6re Tarbprisedyof|fast camy flcadgér shoutia

not ed that tsnewskIFGBE) Barissy caytiPiidder zirapit havingisure dhpits Aj and & andck qasy-fnrinputiGre An
truth tabsee odfou?&m Hiadidean7oulrst croy bityaraTeroyideddh nemidiverted fose. Addlericticylt 7§ Beetions, i

| 0gi ¢ i nput saccondagice withWw\fellowingntuth tablel dfciable®i t h negati ve | ogi c i nput
representation may al so be used to inplenent the present invention. It
showtd be well understood that any type of half adder circuit could be used
to practice the present invention. In the illustrated form the highest
ranked ro% of adders are conprised of fast carry full adder circuits. Shown
in FIG 8(b) is a fast carry full adder circuit having suminputs [err] and
[ery], and a carry-in input CIN. An 30 out put sumbit and an output carry
bit are provided in non-inverted form Adder circuit 76 functions In
accordancgovvith the following truth table of Table 8. 35

60

55
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B

40 45 60 55 12 EP 0 185 025 Bl Ai [err] CARRY
SUM5 0 0 0 0 _ 00 0

1 0 10 EP 0 185 025 B1 0 0

10 1 1 1 01 0 0

0 11 0 1 1 01 1
0 1 0 20 1 1 1 _ 1 : 1
25 Table 8 Adder circuif /76 pjovidesja non-rlestored logfc lTevel at Jts
carry-out output when theAfariy-Bid iﬁp@&d:S(ﬁreany.BO[ pﬁmnenteé1at t he
carry output. It shoul df be well undenrstood tfhat conventijonal |ogic | evel
restoration 8s periodicflTy rgquiredtor thg carry sitgngl of hignher} col um
ranked adders of the hiphegt fank@d fow @& dddersg Any {ype & addef having
a fast carry propagatiopn nmay pe usedfior theg highest rafpked row of pdders.
Al so, any form of addit]jongl &dde@ | dgi clsudgh as garry Rook ghead of carry
sel ection aqders may befused fo I nprqve spedqd of the cafry propagatjon in

t he hi ghest ranked row pf @ddgrs. 136 gThg nul t@ pl i capd X ay be | signed
two's conpl enment nunber} Eachjnultipljexer prijoduces a paftial produck which
can al so be a signed tw' s@cofpl erent nuitber] wherk the st @ignififkant
colym rank nultiplexerp 35, 86, 37 dnd 38 rjepresent thé sign bit each
partial proguct. The coptrlbuji ongof |t hede dign @ts nugt belextended out
to the sign bit P15 of gfhe repult whijch I's i1jn the (X+Y-]) ranked cof um.
The circuits of sign bif ektephsio@ pgrti dn U4 furktion bs si@n bit
conbiners to conbine the contfibutiongs of t 40 partiaf product sijgn bits.
| \particular, one of the 1nplts df tthe @igr] bit xtensjon | dgic is]the
sign bit of aa partial pyoduct]|havingithe cua;ent colum]rank. The of her
Input is the total co site kignlof jall Ul oer cdl umm ré&nkedlpart

product sign bits. The output of each of the sign bit extension logic
circuits is the conposite sign contribution to the current colum rank and
a conposite sign bit to be extended to all higher columm ranks. This
conposite sPgn bit is effectively extended to the sign bit of the output
product P15 by 45 hi gher colum ranked si gialble &xtension |ogic. Therefore
each sign bit extension logic circuit provides or contributes tmo bits of a

signh extension . to th ota roduct at on

extgen5| on CI rc dP" °" %‘r{? E‘f'%b i '333 ﬁ° t‘?"gf’/‘t ect:y
the | ownest gca g a h r SQ‘%O 'f :‘sl krgéz r:\: osf
sign bit toth g"ﬂk thw 5% Skatrow of
teghpi que provg.a&gé Eg% bl s.faﬁfg R of &ﬁmgﬁu ol 44 ity bo
an addl tional %ﬁﬁgﬂ@st%i&efd%& biQdderd)S

inverting | ggi C }nUIEMIEa?\d@@ﬂanQ Qléfgﬁe B%@rﬂplérﬁ’éﬁ? nithbefEatH Bhlﬁﬂ%ﬁp@dlﬂes a partial

adders of the PG éaa st THd| 2 8iGHod Who'd BoripgRahieRSnuntber WierdME MdsOslgrteae doiGHhn rank
bits through amamﬁné*a?e 36,361 47eana 138 Adpreséit tBQI4E Ibit Rf QAR batiaNro@udt. TR EdAtriB@IoR bf thdse Sign
of \umput's and Bitstrinst be eftentad dut B 1% k6 bRIPAS ariHe FulBwhich kslinithe r0at ed) raneaRoiatts The
conbi nati ons oéwculrs\/oe Eibn Hige@edbibn HaBiidh 1 4 Humgtion eas 8igh bbit Zenbinelshie combisohe tatributnsof two
i nverting | egi parabprediust sign bits. It phrticulh anel viithe dngets of the lsign ibit ledereioh Idgivvie theisigg bit of a
charact eri sti cparisf piotiust bavihg rtise cumpd\teqwtymnefmkbyhet dther | indut) ist then tokat] corngdositsi signmefrall . lower
When an adder sxuwirprked agrtial product sign bits. dheppuipud of. eagle of thel sigo bitextersion dagicrirpuits & the
provi ded in i n¢aswpdlg sipe Fepiribationtd the surenticplumy gk endfaciompesite sigebii ta e exdended to gk higher

mul ti pl exers deRusPARke Thissomprsite sigmpifis effectively extendadtte thersign i rof the output product P15 by

46 higher column ranked sign bit extension logic. Therefore, each sign bit extension logic circuit provides or
contributes two bits of a sign extension to the total product. The combination of all sign bit extension circults
provides a complete sign extension from the sign bit of the lowest row ranked multiplexer representing the
lowest column ranked sign bit to the highest column raniked output sigh bit P15. This iterative technique
provides a signed multiplication capabllity and does not requlre an additional row of adders for sign
extension correction.

Use of inverting logic' of inputs and outputs between rows of multiplexers and adders of the
multiplier/accumulaior 19 increases the propagation speed of bits through a column of the array. Although
predetermined logic polarities of inputs and outputs of multiplexers and adders are illustrated, numerous
combinations of inverting cell logic may be utilized. The reason for using inverting logic levels is to take
advantage of the inherent inverting characteristics of the adders implemented by the illustrated embodi-
ment. When an adder recsives an input in true or noninverted form, the output Is provided in inverted form.
Similarly, the logic form of the inputs to the multiplexers determine the logic form of the outputs thereof.
Qccasionally, the logic form of an output of an adder is not the same as the logic form of the input to which

§6
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CQccasional ly, the |ogic formof an out put of an adder I's not the sane as

t he Idglc formof the input to which 13 EP 0185 025 Bl it is coupled.
Therefore, a few inverter circuits Wppchygy st specifically |abeled are
required as shown in FIGS. 1(a)- (d) to provide a proper logic formof a
signal before being coupled to an adder circuit of higher row rank. The use
of invertingit lscgipsd Enhetdicre,Gr i@ invaiter CiEUIEOEichlues vt SRRNical labdha dbe 1eGIRY as shown in

i nver si ons r B8 Wayt) tprevider &/ promek lgle faxmchf B rsigidl Befere fosisg edupled toGa iatided BIRIRbEH Hjher
5 Shown ton rrkThe Sisebf nvsrting Iopigrievids breatyt redusesothe oumkeudftiogRlievetimiersipnd raquired in

i nputs and v#vEWIolumN gpslaiovidas fapter cdrbulfreperitionext ensi on portion 14 as circuits
45 and 46.5 A f Shawn in fiGud(alds aslon bitiprtengion plreuib8hhavide tworinputsand whitht is peed indthe sign bit
out put f r om edensienportien i¢ @s eiruitands and 4p.gh firstdepubgf direyitrgt imd dmd@erMh%Bgmexef@utput
| ogi ¢ form fremseniienkes prlymnyesighated vt Mg'iand is imnagetym lagigrferp. A sesond inqubeficiscuit 81 is
previ ous col ?J??W ‘&E& l“gﬁ'fé‘?@d’ i} '%’%F?"’]m" d&ﬁ'ﬂ"‘f*’g by |"86-1 ] #diiaetin Qegetive dpgls fqrpr Hgn bit
Sign bit ext Lﬁ'?"‘ a §igp 0ftpiit."Sy. 18 ﬁ‘@d?qémf?"“ ndrarsfon cary oiiRyhdesigpated
| ogi ¢ forff a‘gﬁ ﬁ %?Qﬂ“ Bt - e P'b P?Si? ‘B“ Hpub g1 praratys in apcordanca wih thertruthe

| ogic form ion circuit 81 operates in accordance with the
truthtablelllustratedln Table 9. 15 [err] [err]
Sl G\, EXTENSI ON [err] [err]l VALLE O 0

- - 0 -t 20 1 - - 0
01 0 SCj.1 |SIGNQEXTENSIONg |; SCi Si 0

1 1 Table 9 the ¥ABHEext endion I s bndicatpd In
Table 9 for a predet nput .} The effective bift wei gh Eh i nput

i s\~/1 and i ndi cates nedativk sign B#tensionl : f the
present agd hi gher c¢lunn rlanks of}the product. Theg n val ue of
-2 indicates that t i | | 3 ={ h col um,
one fromthe Ith col §inmm _and one frpm the conbi ning b partial
products. The sign e edsi & - 1land 0 rhdicaies o4 Negati ve
contributions are pre¢sent ijn the ifh colum rank. s bxt ensi ons
of 2, 1 oes 0 negativ ki ok indicalo that 1 or O,

respectively, should be added to the product relative to the I'th col um
rank. Sign extension bit circuit 81 may ?gbigaglly i npl emented by the half
adder circuit of FIG 8(a) with an inverter coupled to the [err] output.
Shown in FIG, 9(b) is a sign bit extension circuit 82 having three inputs

and whi ch® sThﬁé’E'EP ‘i’fﬁhesﬁ‘ rP"BP%m"é?('f‘@FﬁﬁddﬁTﬂﬁq fory Prodetesmingd iRy The effective (it weight of

the three i '% prsthat § negat Qﬂ ?"s’s Eﬁq“'{?f’rf?f derpragont 3‘1‘?1@9'?0"“"‘"'“

third input ’P 38 %B""F“‘%ﬂ“ '8? °"S'P% "%Peggfd fﬁ? ,$Y fivgcontiut 8’6

i nput nunber Sﬂ’é‘m? Andagre dree ?:'é° . ﬁ'!sp'?"é uf 8

tabl e of n utions arej;%slgnt In' the rank

S| G\ EXT |gn e n lOﬂS or @ n atlve bu ons at that the ~1 or @, vely,
be added to th Su{a rolati umn rank Sign extension bit circuit 81 may bi nﬁdﬂy

VALUE 0 _ imple onted by the half adder circult of FIG B(a) wl verter coupled to t’é 7 output.

0 1 Shown in FIG. 9(b) Is-a sign bit extension clrcult 82 aving three | nd which Is used in sign bit

0 1 extension porﬂgn 14 as circuit 44. Two of the three Inputs are analogous t9the iwo inputstf Blrcutt 81. The

1 40 Linird input of circuit 82, ADis a predstermined bit of the abcumulator Inpuk number. Circuit 82 functions In

accordance with the following truth table of Table 18.

45
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10 0 o1 0 01 o0

1 -t 0 1 11 1 0
0 1 1 20 20 EPO185025B1 1 1 1
+1 1 O Table 10 The value of the sign extension is

gi ven for predeterm ned values of the inputs. Sign bit extension circuit 82
may be inplenented by utilizing a fuII adder such as ci rcuit 61 of FIG
7( b) with an invert t+he~St—fer rwut Pt e

Itiplier/ | thoggs i sl 3@ '
oL e sccumt adonsoutb | slgep gl obspiesctbat Pt v e

nunbers will5 yield
Such an out put woul
result In an incorr

RN Lows " " L
\(ATT Ij UI [ ouut put UM Urme1 NELZAYAYAY] |U| at

e>¢ceed td’le hunbgr o out pug_zblts pro |deuj apd i\/ould

et Tt e ot Tt rer e ctmoatgr—out 'S is
called an arithneti 35 in gypositive for 7 anaﬁl veE
direction. It is degt _ Tanerror—3htowmrT +o-T% a
| ogi c diagré"mof ov i i brflow cyrcuit 42 fungetipnsgin
accordance with the . EP
0185 025 B1 [err] gCBl 1 | CAq SIGNgEXTENSIO‘kI -3 [efrly VALUE 5
0 0 19 _ =T 10 v 1 1
0 s 00 | 3 Jlg | @ .1 0 ¢ | 0gl0f0
1 1 1 =t LY, 0
0 01 1 0 g p 18 ¢ +1 1 431
1 0 FI =T T T
+2(NA) - O(NA)|20126]Taljl e j11 As shpwn in Tgble 11, dvenfl ciregit
42 conbi neszdt he sig fer—carTy outputs {of SO [ COl
rank one greater thhn yhefhi ghedt cqg um} rank ofythe mul tifpl izer /faccgimul at or
out put Thi s conbi na=TToOm rdrcares tne st gm extensron varae ror-cora

ranks higher than the sign bit P15 of the nultiplier/accunul ator output.

Any sign extension other than a.zero (no sign extension) would indicate an
overflow cofidition as shown by the [err] g.:é t.]hqA si gn extension val ue of

+ 2 is not possible because of t he adder ra%' erconnections, and is

| ndi cat ed as not appllca NA" nthetrutht be e 3 he .
mul tiplier/ accU\‘?dP g oy thestlg T‘%‘ ‘%8‘}‘.’@‘ atzgi‘ 1 ﬁ.@ % ‘&:ﬂ? ﬁfﬁfﬁ%‘;‘%‘ﬁz
ext ensi ons of m% ma'ﬁ'ae '%‘t'r‘t‘il g i peger spres ey gt 5 p)u“[ Vi

a sign ext effsi (Ttﬁ (in t?qhor];a & ’a{ F&p stﬁes Yﬂec&+ Wct aﬁ%@ @%%ﬁ@g& ;nber

t he overfl ow c I ggg Y65 \}‘:H‘}?an&, .
repl aced by CI : fple tha al %%&l Slild Yesul
rank’in the ‘%‘éﬁ Sotredt %&E{ﬁ ?&!{ﬁ{um& Wﬁcc(ﬁ‘gﬂ %ﬁgiﬁbbhs ipgaﬁgdmgﬁ;m&ﬁ@&feﬁlaﬁ 'aﬁm:lsayltbi:

value in hgs in a positive or a negative direction. it is desirable to detect such an error.
Shown in FIG. 10 is a logic diagram of overflow circuit 42. Overflow circuit 42 functions in accordance

with the following truth table of Table 11.

'\/.
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40 above truth table, such replacenent circuitry could increnent,
decrentnt, &r have no effect on predeter- nmined bits of additional adders
of higher colum rank in the highestgpanggdasgfler row. This will allow an
accunul ator extension to acconodate I ncreasing nultiplier/accumulator
output word size in repetitive multiply/accumul ate operations. These adders
woul d have input accumul ator bits (not shown) of higher colum rank and
woul d provide additionalnultiplier/acgunmul ator output HJits (not shpwn) of
hi gher colum 45 |8Cyulq WACBI | pstCAti oh SIGHhEXDENSIONoi &Fgye

mul tiplier/accumlator of the present jnventi VALUEI |izirg eight bit
mul tiplies valued wll be giveph below JFor a tw"s conplienent signe
integer, the eight MWt nult@pl]er al ugp can replesent ndnberslin the range
-128 to + 127. THerefore} the pultipligr output nust be jcapabl e of
produci ng every rul @ pl ef of@the midtip}icand vaBue X frdm-12X to ¥ 127X
The nmultiplier odtput wiJl be fhe so pum of the accurnuljator input phunber
and the f®ur partli alg products ene@atef by four@ranked drderdd rows] of
mul ti pl exers as descri bed abovge. Each jpultipl exer can prjovide one of the
predetermined nuljti @ es pf Thel mullipl}cand vaklie X as ghownXn the
fol howing Table 32. 55 1p EP 0185 0R5 Bl MULTI PLEXER JRESULT MULT|] PLEXER

Sl

ROW Q g X g -xl +28 doxs@

0 +R X T2X 2 0 +4K

- 4x +8X 1- 1b @ 1 3+1 1 0 +16X
16X +32X 7 ) T64X - 64X +128X |- 128X

15\A88 shown in Tdbl & 12 hbove. JtheBfirbt threetlower ragked rbws of
mul tipl exgrs proVide one} of four sets pf predeterm ned pgartial prodyct
outputs in resporselto cont¥ollsighal s{fromthé&2r d88der jsecti®Hn{N&h
hi ghest ranked row of nultiplexers provides one of five sets of
predeterm ned partial product outputs in response to control signals from
t he recoder section. The hi ghest ranked row of multiplexers provides a
fifth inpst to acconodate the sign bit of the multiplier Y value. The
effective multiplication performed by th rtial 20 product generation is
t he conbination of the recoder control a?ﬁ'legg't i on and the colum rank of the
multiplexer rowin the nultiplier array. Each nultiplexer row will select
one of its posAt Biown nFableatt, prediow) girculb 42 pambinep the sign isprey apuh prshasiderpgay autputs of
partial pPlocRebEn Gk 90e greaiprethan ihmtighest colign wank Af thaymuliRliedasenmitater ovtpyt fhisromBias-
by the addertn|indieatns [hg| sign|extarsion, yalye oo cplume Uass t higher thap nife o8& bib gy ey the
Thiis oper at i Byltipfleragrueplaion gyt gy gign, ptensian piier Jhgn %’%@E?P'PE’F%QW would indicate an

PARTIAL P W oondifion as shown by the OFour output. A sign extension value of +2 is not possible because of -

‘Eﬁﬂ rray i jons, and is d as icablen,"NA", in th ble above. Since

Q%AI% the mﬁ@%ﬁaﬁu ?'?gtutpu_,; stz%"};‘@g‘z?f‘b(x“}*;* E only sign g)gt ons offt @ and ;17

64 01 00 ltg 8 o outpug'_ e of ¢ f°':|-6 sign exte_nsi_? value of +27 us_lgg ZB( p?%ideja 8%;
ntation of verflow ¢lrcult.

s

; impt
10 Q0 00 +§ shoyid be h at overibw circult 45%%35 %’eplaced by+z§r33ﬁry4for contpéaing addi r]nal Q(Qi s
+0 +0  of highar’tBiumn rank h the highest ranked dder Yow. As shown by the sigrobit extensigh viike i the
11 +0 4 above'tith table, sifreplacemiont circuitry cbaid in')erement.o&cﬁéweﬂpcﬂﬁve no effeet on predetei-0
+0 +2X  mingeBits bof additdhhl Q4ek(bs Bidher colurirank in the Highest ranked"Sder row: This will aliod A
00 00 00 00 accumuldthr extension™d accomoddtd increasifig multiplierdécurdulator loltplitl wdrll sle in repstifive

v

+0 +0  multiplyfeccurmulateXopsrhtions.1 thedel addbrs Wbuld havetput accuiiddlator bits (notdshown) of Aigher
-2X column rank and would provide additional muiltiplier/accumulator output bits (not shown) of higher column
45 rank.

An illustration of the operation of the multiplier/accumulator of the present invention utilizing eight bit
multiplier values will be given below. For a two's complement signed integer, the sight bit mulftiplier value
can represent numbers in the range -128 fo +127. Therefore, the multiplier output must be capable of
producing every multiple of the multiplicand value X from -128X to + 127X. The multiplier output will be the

s0 sum of the accumulator input number and the four partial products generated by four ranked ordered rows
of multiplexers as described -above. Each multiplexer can provide one of the predetermined multiples of the
multiplicand value X as shown in the following Table 12.
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-32 11 10 00 00 - 64X +32X  +0 +0 -32X 45

-64 # 11 60 00 00 - 64X +0 +0 +0 -64X -127
10 00 00 01  -128X +0 40 2P 0 185 025187 X - 128 10 00 00 00

- 128X +0 +0 +0 -128X 50 As indicated In Table 13 above, the
multiplier Y value is encoded two bItS at a tlrre by the rrultlpller recoders
into control signalsg P ~Qeme Mot -G ehtet—att-pt S

RES U]

for each multipl exe éﬂiﬁ’gr gi%gpartlal u‘? g Jealle date made |

accordance with tab bdve._, The ) currul ted ] uct
of the four multipl gxet—-Sho—oahetef-eser TEMC LY

products. The 55 J|t| pl i r/accurml
accurrul at or i nput ngHBSt——aRe—t-e~a a0 R ' =y ,
mul tiplication factgr appl edtothe 5 AN o en to ke
i dentical to the rru-t-t-p-l-b-e-z-é/—ua-t-ue- . -:=-: e e

rrultlpllcatlon w thjinput gccunul atifon js jor €
17 EP 0 185 025 pi-Vhenii-he—presdni—iv ﬁﬁ—\%ﬁ 16X

multiplier, the inpput bits,hSO- 815 arfe upl e | ogi
effectively accunul bt-es—thd purber—a ' -)é"egigq- et
of Q_gerat lon is easily acconplished since the accunul ator inputs are
positioned gt af igwh &P TsHe iz%oer fn@Yirst éhrJeweb %nk@%@@&aﬂmfpmer; Bevubé)&etdf Rr Qs of
the accumul at @foabEHRbS parflal broGuct Sk Adpdhse AItoRRl bR e Viceter SSEHN. Fhe highest
whi ch is typi ¢ikddtrowor huiplekdrlotides u?aeofaec&mfepeasm wbﬁu@beam&nmsqmedpoa&e to
the. bott om of cérdi¥gi sinkigYrom |tid BEREMRELOh OTH) highbd ritk&SRWtof mlliBkeksOptoviadY adfifih Ghpbicto
utlLVi zed as oOm@éagmadateLithé isigh bR r'of r@ViuplistOr @xiies THE bifdativaDmditipietionTpdrdtnhedby the partial
function. la et fgendmtiorD e the edmbinatioh @F tieed ebadder icBntiol gakdatie aghll thet ebluminerank of the
reduction | n iasplewnbain bé meltpiaredrepns required so that only [(Y/2)-1 ]
ranked rows of -cdihdemsitigexer now oWl sieck onb of fispdssibie iparfigl ptodect loutpds perrtahik Elaboway These
adders |11 ust pertia drofyst GutaBs. arel umimed @ldhg with thedacaertuldies inpaiquinbes dby Yierpdeers inthet multiplier
SO0- S15 woul d 2@y tmprduss thetacculileted priadiich iThig orerayion in pest showh bie Jakile Hdwleow- of t he
presently i%l|lustrated | owest ranked row of adders could be coupled to
hi gher row ranked EdggtHErPiTER BTITE S § 01 _the presemtly

IIlustrated adderg of.. | wr re,coupl gd "f f
now It shoul d be apﬁm%% T &“m‘i@r
whi ch encodes and [utilkl 7edinddiyf 1d BaWIL s+*blilgorf i P
The present®! nventfi oNngit i |gh ZRSagrlEr s@dAjCUI b uswq I nver il ng 1564xl le c ‘f or
reduci ng propagatifon delrays,. circuit s)pze ang{conpl éxi An i t ant
resul ting feature ¢ 'ql.ve..tﬁ n’#&thg'? 3T t:nyr s
regul ar structure lis minwmlliﬂm 4% || '
and invertijpg cell Iog;c & &AL syd adgdgr angay
T

nodi fi ed Booth's recodimg —artng parTT"I"“"a prqgaucts.l S gn bit

extension circuitryis2pr mee

arkay. Recoder lo i c fpr dyndecke il Ng.eqdi f bed Baeth' s+mldorithmsxn thel
y 20

multiplier utilizegs carrylcrrcuitr whi gp carl'provi+ge mul tiplg
precision raltipli -t o fadder{rows T g0 TO perfrorm g
conposite mul tipl yl_aceunuity Ypeklat i ok lhas+®den +&i gi ni-Sed by theXaresedt
invention. Caims 25 _5 [y AngX¥e] Di e drrayedi r Qi t §J.gg provi disg the |
product of an X bir~Tunbel and a DIt unber.,| wher 4. nd Y are,j t egeris,
conprising: encodil ek 9 = 4 ﬁg-f-g-fnﬁeég-b-éﬁm&—#gvrrfhm
to reduce tfie nu r i _phnteesabe pslodesak jresubtls aad lprawi ding a-sHhk
ordered plurality jof fLrsi,,Ccan Si s [grir] ,en |resporse taqQ Y bi
nunber; 30 m-?%iem," TR ng'[*fe rm;g Y Z%Mr@i c
circuits (17-20), kasiasof] =348 it 89 gy itlg Ll qafi g e

pr edet er m ned bits of the Y bit nunber, a carry Input [err] term nal and a

carry output [er | . 5 Ea ior
oyt RSN S G et B et o e
mul ti pl exer 'i %@E m cBdMidated

ith
35 bei ng %a&!t mkcsua " et..emwedr RRE aPc? erh@en%Oﬁa eaammﬁtee ChaftigiNfroducts. The
ordered firgt nGmpieaicurihidd dlidut itA sum of the accumulator input number and the accumulated product. The
effective multiplication factor applied to the muitiplicand X input is seen fo be identical to the multiplier Y
value. Hence, two's complement signed multiplication with Input accumulation is shown for the present
invention.

P sSum

—
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coupling either a predeterm ned one of a pI urality of Input bits of the X
bit rfunber® of predet ermi ned bit wei ght [err] or a predeterm ned | ogic.
level [err] to an output thereof; gpicies gbgp% ordered plurality of adder
means (13) .coupled to the nultiplexer nmeans and form ng at |east Y/ 2 rank
ordered rows, each of said adder neans having a predeterm ned colum rank
within said XWhen\thdlﬁresent incsptionr® sijlizédas dalyghmaltipliera this rgbutr taite/ SBIS16 lae cackdkairto fegieNS
provi di ng cercex ehichdifattieely prcadulaiés thel bymiier Zandrivittr the HxY it produet. TidsTmbdy ol gperalvGis
provi di ng catilyatcomplisherisihce the ragculnuiaior ipputs/arel pastiioneel rat thetop pf thel arcay. A tuttisn edvixitdge
of pr edet erdfithedetatisntof theiagiumulatnhinpits isrtks wdusfidreat ap @dditfopalrew offaddalsi whichnie dypisally
havi ng ashirgavised if theveqcumulatordnputs @respositioned atdive boflors ofites awdvler means havi ng each
partial produltaneibarderm. $erresent loveatiop gnaycalaepheculilized astnalyas dwitiplien baving ob exiduialr
means of cdMMBYFEHEREEPNdeCtisminthinferamie less oS pddegds fesweﬂa'nk@%@d!@@?" in 18

characteri z'tyerb?fr?f gumations fequiseghso|fhat only. (4213 E?f"ée@t'?"l’ﬁé?f 9@&&5@ RIRVided Jo parfigyleh e
havi ng X+Y ?YYeﬁg’a‘i"Bd Eﬁ’?’{"kﬂdeﬁ“{“ dt E@SaHy-1dy ReSiRe Inpyty) PO-Fthwauidn g
a seri es'f"° @E |t"§°l iB?PtsrﬁIIGP‘F dP%rr°f\tf‘8Ip(Pé§""V "'é‘“@ flqwest reniseq row ok pidars
ei ther a sif $ 'Qa"B?rt s EtP”tf))?f EBUPPRY
the most si ﬁé;dc?% o n g "k’ :g:ti“ uc Jj tr% - 20). angui]l'he
canr ' nput e ?%:} ‘g Inv g%) utin?i ?%ﬂlﬁ usin inv
hi gher Ofs s 19:}.{1?& co p lti lof
an unsi gne tion an a |s mditaided HWhild li b t‘frﬁ skipping
characteri g4 an§'lr9£}ﬁrl1§ &Il% %‘5' QcTﬂe vlﬁ Hgilﬁ r{'n&llffe ﬁo é’Fe@&dianorOf
mul.tipl exer eﬁgﬁﬁl 5fgn b gxtmsfdﬁel dulr¥ i9proviied Shich Rititaizds %ngcgz}lﬁa s lnl
20 ry |t

pxovi di ng b & Cbtnmé&odsa uegwc m fmpleRionting ro@fis SBein® laRBrithth RAHE uttipher ulil
array Ci C Uihich Qan GlodiéNmbitiple Girébisfort| Rultiphidalich. iThe/ nGHhbeR fl @éidonPeWaSreduired i perform a
conpri se: adompdAeinuiiyactumittatesdpdiaficithas B3R miihlzel by teQdretaisnvéritomdder s, sai d
Y/ 2 rows of adders further characterized by (Y/2)-2 rows of X + 1 adders
each of thecisishders having at |east two inputs, each input 18 When t he
present invention is utilized as only a multiplier, the input bits SO-815
are coup#sed: t 6n kaothitcarze cigeit (10 Hrovingftiecmeductal m X bt mﬂeaanda ¥ bieumberbeherepCand
with the XxY Niate ipegectuemprisiigi s node of operation |Is easily acconplished

si nce the accumsnepdiog mepnsUi) foiimplgreesting apredstaninechalgarithm to fredugrothe pymber of partial
further advanP‘E@f@f fgsults sl dreyidingiegpnkerdered iusality \oh firstroniyol $ignglg (G —5)dn teprense to the Y
reduction of BhEWEGti onal row of adders which is typically 5 required if
t he accufful at or sF"ﬂﬁEﬁ“’Q'“&F‘é baing fogprsicbya Piyralily 9f dogicsivgulss (1729 each githe Ipgjc circults
anot her form h‘?"f’i‘@i@é‘é rﬁ?"eﬁ" HQBWFT‘?IH""H%W%‘P@E? Y &it gyrpber; z"‘é‘d"w%trff’y’ ‘3""'"3' and a

| h %"H | B | h

e S e Sz L

sunmat i ops reﬁ'ﬁﬁ? %ﬁ,& p(‘onezg;“g ol 'LE’“E;‘ ';Lfm'
bit

provi ded ] Qs &
FIGS, 1(a)- 1(5‘%& i z$i° eeggwdq : wa'gess D e

exist. The remalgaikhn wa plurHitly LoF addior REHAE (18l tl@lﬁulﬁbfeﬁé%ﬁa ank 'erMiﬁé Eadagid
llowest ranked vj2QukQfderd #s SeakiPbt stid Beuer MBI BEling @ phddeiaiinet Quiurh RkIRHthAER &S vl N
the sane«wTanneslunids, thé Mgkbet Biked oW of iHaidier Afarit droviding lakl Sédumbiaed prdalRt sutdf number
| owest row r as-Pe, heGatigmirowsprbvidiey oufptibgumldnd karrytiits paVidihg pastapprbdlictitput bits of
appar ent that padéteiinined bit @sigitnehich drellcbuppl ite inpats ot adtbiaineans \WNirgha Bigeo ebecramid) et
utilizes nodi feastdnd3motdt'sald atidpo meérismaliagsedoie partigh podict] eatput e bjp tiesehdoupled to the
I nvention uti lddeedpatdefeadder means tad cosespending \celutnn renki and dtoigast tco rowr @okscgreeter,
pr opagat #on dehapgterizediintbalti t si ze and conplexity. An.lnportant resulting
feature of th&egi¥diaray seleelvply GAds an ingyhpuraher having X #YaRitsrie) am X i+ & dif |pepduct and said
structure is REAOHRGMARE tofhanding ajspries;oh ultiple arerisivy mpltinfigr Yaluen i epnfigured do encode
| nverting cel ithepgisigngdror pingigned f"@&%"a&&d‘é ithegY pib purgiter oY, conpling he gopsignifizapigbit
Boot h' s .r ecod iRy (7 pf ‘Q%HQ‘? sircritsg 152 #q e cg'ry dl!’HUP'y) of dedeyves; renkad foglp girayly (17) on @
circuit rfP is PF O'P'H’éa’ 1‘?"% ‘i’en‘P Eg‘é,’efb ﬂ&’{?&ﬂ“@ﬁ“eﬂé’f’sa%“ﬁ? upgigned progder.

Recoder | o% C o;op; f| e%PBOO‘Ezg aI gorl t hm | n the multiplier
utilizes Ca” sion me ralit é % tr(:)e plurality
rrultlpllcatlo ¥ oﬂt gf" J’Eé? cf?p e

mul tiplyja ccurru e ope tforgm

n m zed resent i nvent i on.
d ai s 25 athy uro‘-i¥| {M& (d i r?&ddgm&;mﬁhe%&%é of an X
bi ¢ number Snd aa% ity . e pral o & baoR0 B Y2COND ol S4dBY further

encodi ng mMeangndraktblizeld | @y (ER reme&tmgaaaerp reﬁ‘c@G‘Jf frb %db?s%a&h&&ﬁéa%ﬁ% InButé, SetAGput

t he nunber of partia
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product results and providing a rank ordered pIuraIIty of f

Si gnal s [err] in response to the Y bit nunber: Jmmwm'@fﬂwum
means being forned by a plurality gio1gg|o§59||rCU|ts (17-20), &

l ogic circuits having inputs for receiving predetermned bits of the Y bit
nunber, a carry input [err] termnal and a carry output [err] termnal; a
rank or der eWhsh dhegirésent invention fist uijlized)es ronlysamgtiplidr2the firpotrbits $0+S4 5 lerecrocieded Id’g[&WS
and ( X+Y) zereasiwhish @scthelycastumvindes tesaaumber zerheltintie ¥KxYobitpreducthBlads siodeact iopayatian is

pl ur al i t yeasfly acoeroniisfied isinpathe ¢ accetaclﬂordmmm pasiiipned aBife top of the:prray. A further ediattagea
pr edet er nPifbellogatien off the H@"@@?‘We's ugiian o iad @dditiond! irgvs of addars whith Isitypicallys
for coupl reg f%l‘ftmwc@"gﬁbmtﬁﬁfmpﬁw thetbotionpetifieamay.y of input bits of the
X bit nunber™ 8othsr e B9 preuy inypationsiay aiso bef ascﬂ“'VaP Pritieflet E@’I‘I‘BH@@"P@ | c
| evel [eP'I‘:g;; ?‘6“'3%“8’&1{“5 I°“ £ dysfgrm. 05?185%1'°I°’e?ﬁkd ‘Isd%Fe@IdI’e (948 1 e tpdyptionsig e

means - (13

"a?m‘f' 33 I'°z"ar- -
o " %d; aﬂagg %Y
ordereqy ?%5» T s 3{? sa;gnéfgg#ﬁ brp II%F

couI e out u
pr ovi di I’lgm rra n n

cou Ie ?E hi h?icvrcg l,{ra %H
o t !
providi ng ° EEIE uIBIIé?‘éh ééflé&%ulﬂr% ﬁ&éspdﬂ& uﬁkéss
of predet 'pFoUidéd’ hé pre &S‘ ehﬁbn ubiRdaE Sadet ci sin

havi ng ;2 .‘a &'rre&EWg rp?da aﬁ@.td :a%as .rcgn@zé £y QDmpRaly! A@dﬁ&w&nﬁndﬂﬁmh@gf fech
parti al pb.‘asuaptnvémanqytmasm iyt halviR i aredulds Qikuslist Ralrdtdhd I Giiking) B leurR Tskigiitige r
neans of GRkdidas RRNFIdAGg &oNl IBEB I ABrodile Bddet &R twhich Rtz nddBY BoGi'e Alceding &5
char act er parfitingpattiaPgrodutie eSighkdft Hitdnsiai Eiftyitry & S6vided Ghigh AhiizesIbrapagution delay® B
IE¥i Ng X the ¥rky. Recoliér Idpft ¥ implyméiting MoaiRkidCEoom s ighithrdl incthe mdliiplier wiitke sarryfobultry
handl i rg @histecareproade Muliple preeision anltipli@tionIThé infrhbee rof iddeti@sns tequired S ipgiorech t O
encode ei tdmposite railtiplyaccuowiaie ppérgtive tasieeo chirdmiveal bydheqireseitdnvantion.t nunber by
coupling the nost significant bit input [err] of the logic circuits (17-20)
to the caflaménput (CIN) of t.he lowest ranked logic circuit (17) on a 50
next higher order nultiplier value to convert the signed nultiplier encoder
to an #hsilgnP¥bit et circyit (10)peoviding thsi R"°dHFtr°&?“ E pit pymker gd acY Bif pumben I!'Fﬁ'%’é?"d
char act er i zet@BiMegePFRIMBIsNGext ensi on neans cou I ed to the I ural i

nul ti pl exer m&?@d'ﬂglﬁfanarﬁﬁ)f%"?'%‘?é" fingr&prp¢ "B'f‘ 7%‘ 'j; m kg pt parthl
provi di ng arP%Ptg&i““%?'\ﬂr?'%dlng fgankioprigreg °é{'rétcf°ﬁtF°bﬂ€|@ls 58 1 s""f"I’I%e e Ybl t

array CI rcui of ad

conmpri $&: at Iéﬂ ?“ci?'@ %&?\ﬁg %al &f’g}l&éa g 3!mbf¢% %9%??? aé@}%? cIrcui

Y/ 2 rows of in ut rac arT Zed”

each of the a o i odm(18y fo rahil) Bdred- Fows and QRPEEnI OF
recei vi ng el g,ﬁb%d pyyels Qfg] Fﬁ%ﬂ@%ﬁgm ank %ﬁ?:%ﬁ%%g'& éonﬁ%l IMEIQ‘NS é:@ﬁ)giﬁmgl)m@

an outpgt f rﬁUﬂgacogﬁl Siehira €ond fof A cdiesoRtingiafld ordBi8d Srst @éntral Sighals,! BY
product bi t; cqififg brhat QBreaste%nﬁIe@&siaff % pRballf DK Inpdt Bitd 4 GHEOEHR duritor AAPledetetAmd Bif
sald X+Y-4 awld@i L XAYXNG adbrddb @GR I6Gid 16| (R, VititolaA Bitpd Bdrebfiae | Nput s, each
l rfﬂut adapt ed fa@&nkroeﬁ@u\blunmyanadda:puéanbm) ERPIEER iRt rilploRer means ﬁidtfthmrngatleast
partial prodwetanbbidered rowssiath 6¥fsaill Bédel Mmpans haungiagredemtined eelumnn vanko Withif seid ¥ +Y
carry pwoopagedutnnadisetighestaatikedjrodr b trecketer meamsamloviing Lemacquaniited pddich out@it fumbet S

r epr esent i ng(Ps-8), dhedencainingyrowsyesiding dutpubsumeanchehrty bits prosidiog) nartiah predushetrut bitg of
and a carry bedetémioed biheeightr whichpare geupled do ingute of addst mandinavied § higkargew ok, 3hm
rank, a firskasargow of e3¢ addenmpang havipg eagh parfialiprederct sufpytispm b ftherqebcquplpd;io the
nunber and t PAsel B Ritadger M ??é‘s et GPFesa?IU'W wiupnyaMbaids at 1937y e S A 88 Fut

repr esefit i ngChEGCteﬂzed&'“&%r r ut b| t gr edet er ni ned ran 4 I n an arcf ay

circuit, a n@?ﬁ‘éﬁb'ltérfaypﬁe@ nafna b' hi ae IOET L ofle
nunber , Wner%:‘cRd' :BeaPso ?‘: fI‘ Pes ‘Fﬂ% Q‘° ‘ta'égaé Bt seé‘"ri%(r)(ﬁ’ lﬁ.gaci ey
bit number VIHh gff# él f'? ,,y fthe ?I:r Al sc&nr ona
pr.edet e, m ned g‘}ehordTr Ier va uet sié e(? Fncg er?@é dn neg egéi .

resul tS (E‘aCPIex I T Cul tS or receil Vvi
pr edet er mme%ié%&%.tqﬁam \sf Bt 4 %hara@teﬁga rby input [err] term nal and a
carry output [ &fgh o bR5A2IR ﬂ!]eansm H¥bithedo the bRty OF AQlTGerthdshl1byf shd &f thé PlKaiiP!
signal s [err bt QB mRafsdid)Yorprdvititg ak blitpdtRigh 8% P 7he Bccuulbtb®product.
55
3. The XxY b|t array circuit of claim 1 where said plurality of adder means further comprise:
at least Y/2 rank ordered rows and X+Y columns of adders, said Y/2 rows of adders further
characterized by (¥/2)-2 rows of X+ 1 adders, each of the adders having at least two inputs, each input
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encodi pg; - 20 receiving the X bit nunber and sel ecting
with the control si gnals either a predeter- mned one of bi ts ﬁﬂﬂﬁ(ﬂﬂﬁnﬁ"'"l
nunber of predeterm ned bit weight (X ,EP01850d5e8¥]) or a pre

logic level [err] to forminputs for making partial product results; and
sequentially adding with rows of rank ordered adders the parti al product
inputs to form a sgeniadderrespiving ofther ¢ pradetasiperene of he X ¥ bity o thednpumbert acbutput from a
product out put nefselermingd one-gidhe myliplexing,nesns. gtrieartis! Meduptbll i ts 25 f or med
partial product cou‘meerﬂwt% Xirveti eddersne et P rifialiess ey repk. sqsptoplgsaldott Yt addiie haying &
at least two rowPreSRREneA cofbran rani gnddhraginpiitR oash inpet adentad;ferrecelviag aw eyt bl egrepapting
that: a mul tf pl e ofheap %H’°H‘iﬁ§'¥?§larb38fﬁh%ﬁp‘r't§" ‘8 ned by the array circujt
wherein a series of °"§dPti&s 61” "& TW?%P@ ?’%E "?P(?n""%deﬁf"ﬂ'“qqlﬁ%‘é‘ﬂ rafjkand three inputs
successi vel y mul tTRPT Bgsgf"? %’aﬁ Dyiaig cRsrelign andp.cafry, bif from the canry
significant bit |pf| tn © 5’1’" d 'E "3'% g g@‘i"?ﬁg Pé?%g’ﬁ'r‘%ap elrined s“mﬂb't
carry input Jerr]acf ? o bk a"g h§(?r° o &g s CPRUTE * 7Y BYPUL R EsRnting

hi gher or def® mul £ val ue eterm'gendvrg'r the signed multiplier encoder to

an unsi gned engo |
feseau de X x 4\3( qrférr\s aafi\éﬁgugfi ﬁﬁgﬁhpﬁiﬂé‘&o theggagﬁétt Bﬁ#r{lﬁ]bitﬁgﬂ rsahrg\m' bg ﬂ%rrh%r. where X
d' ug_porrbre & Y bitgeodhgtthe ¥ G a"PAIMRECS 1L drBS (1728 REQAR o2 SH6dbtomined
moyons de cqdage algdriim mpréauda&ﬁé ﬁ&rbenomwxur&oda& rasull) Ghch DF the RAgRAGERIE Rhvitg iARRSfor
le but de r~dui r echifing PEMAmMEd bt oA it B SR inp@NC N 1EtRhbiLaRd B dkrky! dﬂbﬁﬁ (Cour)
et de fournir uneamanol e de prem ers signaux de commando (Cl -s) ordonn6s
par rang, sous |a depemgavesk ddereaqiedity olcoitrBlisighdls 4ls) and a carr} QpulBIYIA PeSpdies to the
co‘daage 6t ant for mBadipgr un ensenbl e de circuits | oglques (17-20), chacun de
ces circuitsg | ogl quessivingtizoX bindmisbe sndessloriing In spgordance withtibe tonfiel esignals sitherca/ grodeter-
des bits pr6dbt emineddse of bitnigfitierXebirnuniblyi df sredatenminkrbitveight (i KirieBi) ora pregpemiined logic
(C'N) et une bor fryeldésSbo)tte torre Bpyiefoomaking@eial prodush resuils;anthl e de noyens

nul ti pl exeurs (12),seavertiniineddingayith rous gf rapkonrdasadiaddressthe paiipbrradustioRutsriGionn p plprality of
rang et (X+Y) colPartisl @edudieirermean sseumulsied rodbicy Qutpyt nraker.Abipast engrigvof pldasechaying its
conportant #n 46 formed pastiab pigpust goupled e gred itz ef a Eﬁ?ﬁf&’u@‘”é’ﬁﬁ?‘:’d@ g deast two row
commando 6tant c &N 38id msthed Seiagiiurther parpsterped indhakni er s si gnaux de
comande or donnds F‘“‘P%‘h C‘ﬂ?ﬂﬂ"" '?’hﬁ@PWW ?’Wé‘“ﬂ‘é“@%@"ﬁﬁ 7 &f "a'”"s °fa

mul ti pl exeurs sor“lu a s" 'Y ?
Sﬁ 2?32;5 ?%Dg(l gL aﬁ?fé :é‘h%: next )or eé uldrhller \?%ag%rgggzaﬁgﬂnfgd mu! pllm'"‘genc:f:::

addi t | onneurs (1 ! or onnas par rang connectds aux noyens nulti- 50
plqvpurs et fog dons Y12 rang~es ordonn6es par rang, chacun de ces
noyens addrtronneurs ayant un rang de col onne predeterm nd parm les X + Y

col onnes, | g rangQidf coridiRfint & ualdbsa BV v BRS(1BRUBENIAE Broduit UM Bbhbre 2 X bits et d’un
foum ssant un noRbihe §F RO dt & st ok HbrRlIbs dhflord! Borfrét@t: t  accunul d (Po- P19),

| es rang6es restantds niopbHiseScoaito (¢1)PotrOidtie S okt luh RIGORhE BréBétdringl arislp Bit do
consti tuant des lddie BewmBG dessiRatdEdnslstdt n PGk Phriels] 8t Mol i BrRbrilsle de premiers
preddt erm ne, Quisighite ExPiPhdntel €S -sPord@BECHH F28@ Soudda dEPyRIARe W6 nombre 3 Y bits;

addi ti onneurss ayantlezimoyeasde celageadiant] rmdspslr Lreensemble ddicitcuid dogipemn(@7-209, chanub ide ces
de prodult par t | @lreulls togiquesi compornteet desnentréesdas senb ylesindea didietdvoin desuibits piédéierminés du
appl i qué A |' ent membrelachits.tuhe bavea d'entiéesdayenast{Swlat| tietbomm de eartie deyenert (Goorkir ang

de col onne corr espofidensemiie de moyenp gpullielexesradif) asdopnésinalitang) famantgphangfes ardonnées
uni t es, car act dr ipardragg sic & +dQ| Golonnes mporméepguar Mang, ¢hgcun des moyens multiplexsurs qomportant un
dARRNREERNE |°"‘~’r°F'b'3|d anéergem@wa,oréawwﬁmdg colpfEnele flaM connastiach Wé%@ﬁ‘?fm‘"e

un nonbre d' ent ré’@s "#""\F’eb‘? d’tﬂ fa"warrtap Q”BY( élb‘f"P §°’“§ yens
e but de mani pul&P ! XJiis ayant un
mul tiple, | es rrm% 2 " ‘ “’?% ui rHt;yens utﬁ-'

cod6e avoc gne rv?r r;g agj

d entree debit @ i iohe Y2 el con &93’1’5@" Qf’,of’iﬁ? 5’%

a lentree de re . onﬁ’éérs%dr %&t&&%e Ospiel c%ﬂé?steln?e 'ls). res
ou-une val eur de ss t SbHP s B Y Ft'cSrléﬁtuanP@éérb»ts de sortie
convertir le COd%Ufp rrielrspa seb\ﬁar@v&é“déﬁrngﬁaa o&NsolNadpffded/ B Jo8 [bAtrées &6 Snoyens
2. Le circugd Cor&aduﬁ:hﬁdnﬁs HontUR rBrRS@Ndngds stpéifed?) ib Bit @6 sbrimé QY 861 GétprodUR phrtiel d'au
caract*ri s6 en OWioine Jadlrangbd des moyens E8dHiCARRYRNSEantl aSpiduBIES Penisd] @ adbiifonrd6r SdsOfcyens
(14), connect6s &dditichnsumdyhrt ubl &g GO YRR EBibipofafeCn rBng de rangée supérisur d'au moins deux

unités, caractérisé en ce que :
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(12) et & 1 ensenbl e des nmoyens additlonneurs (13) pour fou
sign. de’ sdftie pour le produit accurmui 6. J Le circuit cons ﬂm @H‘! mn”“l
r~seau de XxY bits selon | a revendi cet bags é25 gens | equel | Pe .
noyens addi tonneurs conprend en outre: au noins Yl 2 rangees ordonnees par
rang et X + Y col onnes d'additl onneurs, ces. Y12 rangees d' addl ti onneurs

etant en outre cdgeaaudp e bitsadditignng Eélecﬂvmntgmgwmd@ dientrde aydoti X 4 O bitscivns produit
chacun des addpyeniafinekitscst dgnga bubde menigvisr ure priacge valowrs de multifigeieus A torégisionl multinle,
congue pour r els@yeyans gpradage sont gopeus dle dscan A Godee ynexveleyr ¢sidéesavee signsnau sans signe du

d' entree, soitnambresk r’ﬂ!tf Qﬂ@pe!lguqnt e rg!nﬂéi\ﬁbwmdﬂét@ﬂlw ot gelds &r)rdes chaits logiawes
des noyen§ de HRDi% de repgit Cml rpupsicuit logigyeoeRy Fang SS%P'W &ible (17)e Of AP gReyy glo
X+Y-4 additi onﬁ‘B‘W‘%""‘e&yaﬁi"“’dﬁ‘"‘Pﬁﬁ@“ﬂ‘é SYPSHIRYE POV RIBNANE focsodon dp muiSPlseiay axgp f¥Rg
le plus |eve e’b‘ﬁ‘efe Thas e X+ 4 addltlonneurs ayant un rang de col onne

pr 6ddt er mi n ees,, cha nt ae 6t ur recev0|r un
bit d entre?f" [eep ?ngﬁif‘ d‘l“tré ?’l"% %Efu?’@{g rgsg ‘ﬁ‘l
nonbre d' é'ntrdﬁF Eﬁ; 3« sm" proxous

ns d'e nsion,
propagati on de %;% e"seé"ﬂfn?esd??y?'gn?ag% Bour ter {orts; Rour fe
entrees repr6s%n an es bits d' entree de sonne et de report d une
opekagion de, my Ll béndbibdgbh 36 P s Lot e hvbnafi&ioh 4P B4k |&39‘4€ﬁh@ﬂble%
| Paddi t i ogneur nendidaaringirs SmprR g,ea%t. de rang de col onne | mredl at ement

I nferlour, une pPrgHdis e s fhbdes oFo%Q{éSss BaH @nY et Pichioth8s aaHaMRnidusIEdseY/2 rdisbs/
du nonbre d' engaddftiomeurs Btal SCdkkrb cABARSHREUEHaR Pv/d)-2tarldsbsSdeeK + | additdniidirs, BRacki s
seconde sorti eadiMonneurs QPdntl 26 Mhalidt dduid dRirdes,déhaguer érite @Rt 60l pole récdiag soit I'un
prisddt erm n6. Fréddidiming Bes0EY Gig [l inbraibrb @eBPgaSsoitin Gigiiat Ué SoriO@emintdRt '@ Prédétermi-
reseau, pfur ohs @Binfoydne dp maipidxagel sditrun bR E® prodult pitiblf t s et d' un nonbre & Y
bits, X et Y et ambe GegseieXvebadeiibrebds ayadpy rempdy rahgés irirhéiiatetnentinfident asrangle
code | e nonbr eplas #e'di { chacun deDges rK-€N-4i additfvamsets| ayagtanciengcde taonne glégéterming st trois
(17-20), conf oenéeseoitagqee eliée étant gorgLig pour révair pin Gif Glfenirdel ramrdseptant rsoit erdbit deeprbduit
nonbre de r esubpartel, soiiuprbifidy nemitre dentrde;etiui t s partlels, chacun des circuits

| ogl ques onpor t 4 ragess de XY eadditionmauresdsrirondgatien mmw@c@\rmde@egms iPrégsétermi-
predet er mi nes B oh&pipresirées yopspsentant dog ity rdrotrép dptsewmet decispert durg périon dee
borne de sorti E‘"@fé“’?‘@%ﬁ’%m‘ﬂ%ﬁ)“" Wrﬂef’QR"Ffé"‘-\‘j a@r@éﬁ‘!ﬁ "’HE' éQPP report de

giat déter-
Sopendanc i Aoy e o DIy G Bt [ s e
sel ecti onffe, cBR Fﬂltr’rl? d&ﬁ‘i(“esqedﬂﬁ’[b? (e % olt | I un pr6dkt er m né

Sgi/t)m‘ls n?\l'/l J;O Gbr 5 5 ?:EFa ? antetlgéi.!é - ssfir;ﬁbilar‘ésre&l EUE&%Y‘%[L{,%&“ @\ﬁ\ hor%gré al
dele Rombrd'a ¥ ,l,l Lt brseiblE 3;0 Iog?dﬁe@ﬁf’éﬂ Joﬁformement a

d' entr 6e dans es
partiels; .2t og, Goinke Wr¥AGtermHa! He ir@ P RmbR e FESGRAls @ifl6raduits partiels, chacun
d' addi t| onneur gl 0 Bu&%mﬁ%a rde GﬁtréésSqu: sont Sbsthidl 4 GLe%RIJ 3 B d&éﬂﬁ‘iHésto%
Darti els, POUr cR Tl TR St e e o Bt E bec e oo REipO

folger un nonbre ¢Hgorneuh bisenBiB 3b %bﬁdﬂk dé Borithdddld! (d S5) BRBAHEN biSrang & up b0 &élkdrtle de
partiel qui esteph€ctts IRPéndaide BWLdIEge;Ne rang6e d' addi t| onneurs et ant

appl i qué & des eninlregdh lepToMBIGLAOX Bitsibt & sélictiohee, Sadaméeer t angsighaust’ dacoivinhraln, et I8
ayant un rang supderinié des bisldunmbimbes Al XLbits ayent @ poidsebinpire prédéterBind K, X, Xk soiteun
caract ei | s6 en nweaudegisiue paidéterminé (VdseVi) poultiformendrsi signauxt d'antrée. dans des bu (d'obtenir des
ef f ect ue une mestifajsicprsistanton peoduiispartiélsiebn nul tipl e dans | aquel |l e une sdrle
de val eurs d' un rRondsdidonne séqyientisliementpau-miovanode rangdes 'addienReurss aulennés iPgreisnts tles
mul ti pli eés pasionayx diontse «leproduls pastielsgpour farmer A PNERMIt de| prodyits Paytiels dans fe but de
| entree de bi former upngmbre gp eoiﬁemﬂes dhs) p@é%ts @PqUEIIES: do pragjit '@gl qet %?ﬁ@fmé pour au
connect 6e & | @i e rangée g "b‘lﬁ.’p'lﬂ" & dpt ot 8? 8 3 :
(17) ou & une \?éP‘E‘l?F"GH@ £ 3rd ﬂ’&? dﬂ‘ 'B?"Eﬁ@”’é ?’l B foc dB(?ffPt ?909?5%?1’?"?5

codeur de rrurrtl e v c sSi ghe e aﬁ
rcun e une multuphc on en précus@n muﬁpl Qa lag
f?ﬁ"'ﬁ’ ? ""%2, o

Pat ent ansaar tt C e ae its en préci e so t succ
G rl% 1 |tr]:% pl @J‘#\h)% circuits
it

Ein X x Y-Bftfe, ),,at‘o
el ner Y-Bitz hllogiqm% nk%@e 19itidé G @ﬂu) ) obfglheSde pﬁusrﬂat fe rang (17) ou & une

valeur de mulhphcateur d'ordre supérieur, pour convertir le codeur de multiplicateur avec signe en un
66 codeur sans signe.
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el ner Codi e{el nrichitung (11) fir die Abar be| tung eines vorb
Al gori'thmus' urn die zahl von - Parti al procdukt er gebni s mtlmﬂlﬂiw, .L””",
reduzi eren und zum Bereitstel |l en el ner EP 8NP OR5 Bnet en Vi ei zah

Steuersignalen (G - Cs) In Reaktion auf die Y-Bitzahl; wobel die

Codi erel nrichtung durch eine Vielzahl von Logi kschal t kre| sen (17 - 20)

gebi | det ist, o X xchifeldsehgitirelnc(hQ) dec das Brogukhejpar geBizaht untoainer YiHizahl webgh X und Y
vor besti nt en Bi @&zaéghlepsigpligignmiei nen Cber- 10 tragsel ngangsanschl uB
(CI'N) und el nen Ooertr ausganﬁsanschl uD 5‘ {935’ aufwl eit; elner

ranggeor dnet e Vi “E' (I:Hd'e(gPB'H"'IWPt( F‘E)g?r'ﬁan'PP g ol upibastimmten Agarithrayse Y shiai ety won
Rel hen und EX+Y) P M%" regzipreg; yngdogym \%‘B‘é‘ﬂt '?‘bﬂ'ée" 'a“99°°"d“° n Vieizahl von
Mul ti pl exerei nri EffieQ “@?‘W@'e G- Pahit R%??"SP'&'P@F Eifzﬁﬁangen aufvvel st, und

j eder Steuer ei ngang m vor best j

ent spr echenden i P"? ﬁ" é?,ﬂa}‘ %117 FP" is*

Ver anden ent vvelj Sper %ﬂ'gﬁi%gﬁ:‘ 5) lﬂgﬁ% 8@%%’%[2 ? Sl' ‘1%% %? "9"

El ngabebi ts “der X2 von r 'Xp XI )

oder eines vor begf L el %'MMQ&P ul(l\(exer 3&@&9!?& +Y)
und K> ranggeord QﬁaltEﬁ"‘BﬂBﬁCW E\E}La%”m %Elﬁ h! 9&
(13\_ die it defmilirin poar o ana%@e ten Jhe odn tsprechenden

weni gst ens ¥ 2 1 aigeBandkiCsrter Slelipdiynhbn d&ﬁundmx%lzu ﬁde‘?\dd'kv@'d&* émds GAdipkdithmten
eoen vor best i Mt gizelBR hiseiHoRAWaizdn VA EBbIRbIEer X-BitdhhiSRANGBLIRAMIEBIFEHigksH (% X.1. X)
hochstrangi ge Rebdw sifiésrvobeshnfiten Logikwveais (V) YSNmR oiném Alidgaiidavedt iy -

Pr odukt ausgabezshl (Po - Pis) liefert, die verblei benden Rei hen

Au §g,abes unmen-  usider@mggdordhgtabvibisanben atidissinrichtenyen (i3g die mit den Multiplexeinrichtungen verbun-
Parti al pr odekt augemabiediund weaigstansr 2 sdnggastdests Bleihar rtildapk ebliei Rbdef Addiersintehtarigesinen
mt Ei ngl ngen vororbwitithreter Bpaiteredngimgdalb dert X €Y Spaitan lbinist alie ikehivengigeritpit@sler Addier-
ver bunden sind, wwifisblungen daine smrmaerpr Bumaamlgﬁiﬂédam'rdhbl liefaylp rdioy\wanblejoandens Reihen
el ner Rel he der Amgehsgumresnnund PW@N‘S rtetelteielian, /il Partielpredyliavpaghehiis von vorbestimmier
Addl er ei nri cht un§iertigkait eferrs yelshe @ (fé\ﬁﬁfggwi"?fbﬁ‘i‘ digreiichingeqat; eireme fdherspdisihenrang
Rel henr Angef gr o ¥¥Pundes Sidntrbal jpdee Pa ‘E‘ﬁ’ﬂ é"P“‘&sé?Qs @iner Beihg dor Addier-
Bitfeld sel ektivogtgungep mi-dom Addereingang von fddlerpinrichiypgen des prtsprpehengen, Spaltenrangs und
X+Y- Bi t pr odukt 3U°“‘9$t°"%1ﬂff 'é?"le'" Pﬂf" GroBer vargndprist, fladupch gelennzaighaely o ndel n

el ner Rel he von hrf ts ik ok, en zu ausg

st, entweder ehn 'FU# S?a%{ﬂ %é{ls o Yk %Egr?gpmm
COdI erten Wt dé‘?d'e? er er R von ultiplikator-

nﬁel
h
B| tei ngangs (YV) w,aorée a%"-%{i$ Lmﬁ'%}{wg S5 Q% g&«% GJZQeé'?gﬁ‘éﬁ:Q
CQ/ des ni ederr Qﬂgﬂé o £ (5@ eQ i rf.@&ﬁ(s haltkrelses {17) auf einem
I pl i kat or wer jyig zuzébdﬁl% 'nﬁﬁ Béh vorddic ehafteten Multiplikator-

vor zei chenbghaf t €6o‘i‘d?erM’élrfeh Hil:ﬁtlﬂé&é?éhenbgéﬁeten Cédititr @mBlwahddin©i Nen ni ch
vor zei chenbehaft eten Codl erer urnezuwandeln. 2. Der X x Y-Bitiel dschal tkrels

nach Anspruch gl, péet & e6iteladecRinadne hadh Pasprdh R Clbitér gakennzelchnet durch eine:

Voikzei chenbi t er wobrkzédhontsrabitdfuhgseinioh@ing {14)) dieChie dérl lielARIN volviMultipiakdreintiolitungen (12) und
Mul ti pl exer ei nri editdenyeBah( oh) AddiagbinAthitungedr (13)i viesbaden \ish nzuscBHralistelion raineh tAuspgisavorzel- ©
(13) verbuneen i shenbitsiindBeakkuntuli¢re|Areinktsi nes Ausgabevor zel - 40 chenbits
ftr das akkuruilerte Produkt. 3. Der X x Y-Biffeidschaltkreis nach Anspruch

1, wobel die & ePexXx Y-Bifpidsstisiinels atchAnemich hgrabelfdian\ieizahl yap é@eﬂer@infiﬁbtmugs fegngs umfabt:
X/2 ranggeor dnete Rei hen-und X+Y Spalten von Addl erern, wob '
X/ 2- Rel hen von 48yenigstens\X@ @?@Fﬂd@@nﬁﬁme SR AT ef"%ﬁ'f?fét’msﬁﬁ’(?'% r“t? °' é??'aelh%‘ von
Rei hen von ¥ +1 Addi¢rer é?ﬁ‘er\%'f?@'l‘zeF ?‘“ EW%%)erzeﬁe'Wgn‘P néd%ﬁé\‘ o ger g‘n

aufwei st, und j egg‘i"e’gl y “sz ﬁ‘ﬁ?’ % éﬁ &P’B g aue siner
| d
PRI e e i Mﬁee‘?fs'r“&i@?%eﬁn? é@ SpRgghen

Parti al pr odykt bi ¢ vor gesehen Ist; 60 sine Reihe von X+Y-4 Addl er em vom zum

hdchsten Rei*henr %ﬂgggﬁiﬁthﬁ Gfﬁé}n R6h DGR haN %Q&Qm Sde% Rbihdnirdhg, wobel
Addl erer oenen v ! me;(ad Jw&%ﬁb@&idm ﬁénr uReist, WOBE jeder
j edor Ei ngang zuigngingt.am Emplal aer%ﬁi ﬁfod@&lﬂ oder ein Bit der Eingabe-
Parti al pr odukt bl tzaf@pj,ﬁ,rasdaﬂéat R séi,e,; rmgabe- zahl reprlsentlert, vorgesehen

I st; und 65gesne Rel he von X +Y VCbertragsfortpranzungsaddl erern, die

el nen vor best i MigRB RS VdnEXW VADIEbrtgSlorghhdkunbéa0 @ 8@ die Ginéh mtﬁstﬁm&auémfa_ng und drei
Qoer t r agsei ngabelgnglngy,0die Aib rsafimbhl kiid Dibertraigsingédelsision | eisd MaKipiziedakkunalerBpenation und
Qobertragsbit von enteipefiagsbit rvary $16m0 ribeitragsfortpagAaghatidisre vorhO Antitebat hiatidyaren spaltenrang
ni edrigeren spal tenrang 21

21



Erng?grgtzgnl?ﬁusgang der ein VOI’beS![I nmt es Summenbi t dérrgﬂmg uﬂmﬂm“”“l

das Produkt der X-Blt- und Y-Bltzahkgpipesegiopgmisi ert, und ei nen*zwel ten®
Ausgang, der ein Qbertragssusgabobit von vorbesti mﬂ em Rang reprasentlert,
aufwel sen. 6 4. In einemFeldschaitkreis,.ein Verfahren zum Bereltstellen
des Produkts aeépnisentidteli dimoa lerstannAisgahg ater ¥in vBibbaﬁairﬂtqs SunimeinbiiXderrEingdbeayahh 2i6d das
Zahl en sind, rfreduid der Xe@it- iechY-Biizshl edpriiséntiert undQeinbhn eweiten desgany; @ir ein dhbriragstusgabalsit
Vi el zahl von WoyYotsstimmitenk Reiggenidsertiar, 20fveleant spr echend ei nem vor be- stimten
Al gorithnus, um di e Anzahl von Parti al produktergebnl ssen zu reduzieren,
wobel | eder a.qdn oingn Feldschallypik,sairh Yerielvene puste Bereitaipliergdest Rredulde 9inginis Bizeh! und einer Y-
vor best i mt er Bipahls wehet X wndpf qapzstdahlersinge it dpreYarieligpsadrtiongangsanschl ul | (CIN)

und el nen Cbertragsausgangsanschl ul i Oour) auf wei st ; Ber el tsstellen einer
r anggeor dnet er?WP‘é'P SR{Bitzal mif eliee Viofgf 'bFPg(kéﬁha'“&sf (A720Lprytgpeschend einem vorbe-

e e g feriway Cainas b o irony o 'EEsen v-@‘?mr%g%rmaq;;g
vorbe. oti mnd gan %ﬁ%ﬁﬁ%ﬂmﬁ&@g@%@ww o g, °

it o el e SRR ST Bt e

on. auy e
bi | sequen2|e es R ‘eren, nmt Rel hen von ranggeordneten

Addl er e’ der gartioalar RSsheind %wte% il BS: NirBbiEatlienY Sfivedor sines vorbo-
PartI al pr oduk aﬁ?ﬂeemavﬁﬁraer Hﬁ'ﬁ o rmtzam e e ekgg&ké@%iﬁe' S0 binos? |

bi | den, wobel G@ssdmih LoinRedns (vsd, ¥hdp uRCEINgabons nes.fu%m 255 Won P frodiRiolyBbr1sash
AdtL,erem Mt webResluhdmt en Ei ngl ngen el ner zweiten Rel he von Addi erem

deren Rekfienrang um weni gstens zwel grfl3er ist, 2s ver bunden wird,
wobei das Ver fsaduemiblidsoionioren, harikyineh veekRjgsstdieRh Peidierb! dor dﬁﬁmumbmgimem. um
Fel dschal t kr elefe ateizah Mo Pariaph@erisatiugingsnt 6 iainbh, ptikirvaibiited Pradultigsmsgabeviertva ilden,
wobel ei ne Relwobsi\dag g¥inéte rPasthiprodukiy vddl wehifatensTeiherMaditiel woahApeiser eiitevotbestimmten
auf el nander f olEgirgenrieinerczwolien Keilidi tanaddieram, tdereh | Beitenranguurd veskilgstens| dwet roder rist,
wobei dews si gverbiridameials tebeBies derfetyen dprely dgduttt gokengikimetistl dak duick den freldschditrals
Uber t r agungs eising Melyriacigaguigheismuilintichtion ausgpiitys twdrd, wobgi stnechieifiotvin Wedenselrfet ¥)Bitzaht
ei nem Mui ti pl imdaMeiraghgenayigheit rriisinendaddigend miCeiger G Bitaly multipiiziert yagh gidkumuligt wirdm
den vor zei chervgbai et signifiantstei Bitelageng (Y7 idp hoolieehaikrsises b derePssreaungesingang (Cu)
Codl erer zu vdesaipdpepigigstes Logiksohgitignipos £17) puf einem Multiplikatorwert von nédchsthdherer Ordnung

30 varbunden ist, um den vorzeichenbshafteten Codierer in einen nicht vorzeichenbehafteten Codlerer zu
verwandeln.
I\./'
35
-
40
45
50
55

22



