. SOFTWARE PROGRAMVABLE LOG C ARRAY Background O The Invention M%S%
|l ogi c arrayss; often referred to as:PLAs are well known circuits for )
produci ng a set of predeterm ned output 5 signals, the values of which

*depend upon t-he values of the inputs to the PLA. In the prior art, ordi/m

| ogi€ gates, such as NAND gates and/ or at es, .or _other known |ogic
arrays may be utilized to co EQFTWARE PROGRAMMABLE 1O ACICARRAY | { he prior

read only menpgj $£m5f%& %n%ﬁnﬁiéﬁ' zed as PLAs. For 10 exanpl e
each address wrthin a lized to a desired value. In thi
manner, by placing qusmpmeétleogshcgnargyan ofkben axkifegsed| toecss LAz ROM|wedl
particul ar |oc |on|nt ddressed and_its contepts, can then be
pl aced on the WRitS4% gg R?%r?é*’%&f} nEyd 65, oF PrAfeSegRineR PuFR Ees are
| oaded intg 1gaﬁﬁwt It@.@svaguw%mcﬁ%exa'%%govsmg@& the! L%Vegh
pr ogr ammabl’e are avail by thei’r very nature, such

.cannot be changedthier®Lag nInnthe mxdbatam ofddhary lagicogdtes | Guchpas NAND a
PROM it is necessar%ﬁ{o sub ect the PROMto an environnment which is

substantial |y SRFPR( °Fh§ﬂ t9Aftes200T rhasuFPeyR (efiS Hﬁri‘?(% B3t R8I
operation. |Ingy I
ulot ravi ol et eraggﬁ%&lor%f:gg%ﬂggry eras&%&%ﬁ}?r espectl ﬁor i

order to reprogead ehlyhiehdries (FOMS§Ccasealsol atikized ashPLASYI (Rbrf rom its
nor mal opey ating environnent and place it into a device specially

desi gned t'® pr GgPﬁH}?hém‘irﬁﬁ%“]’-&M? a RoMoean be o"'r%#&é;?&‘?n% ‘EE PROM
| t h at th I

bperat on must SSAtEes WiYhe."T3E tHie wiffet ) b PhRoEId Al ML B IGRETE on

for providing ghedaaéreésiadnest efita Koyyah Spantib&$ﬁﬁlmdﬁioheﬁﬂltltﬁiﬂonpﬂé 30

signals, they cannot be utilized in applications wherein the
: addressed and its contents can then be placed on the output lines

of the ROM. Of course, once desired values are loaded into
15 locﬁtions in the ROM, such values become fixed. Although
| programmable Rbns are available (PROMs), by their very nature,
such_PROMs cannot be changed during normal operation. That is,
in order to reprogram a PROM, it is necessary to subject the PROM
to an environment which is substantially different than that
20 encountered during its normal operation. In.particular; PROMS
may be UV PROMs or EE fROMs for ultraviolet erasable or
electronically erasable PROMs fespectively. in order to
. reprogram UV PROMs, it is necessary to remove the device from its
normal operating environment and place it into a device specially
25 deéigned to program the PROM. Similarly, in order to reprogram
an EE PROM, Voltages much higher than those utilized in logic
' circuits during normal opgration'must be provided.
Thus, while PLAs are extremely useful devices for providing
predetefmined outéut signals in response to received input

30 signals, they cannot be utilized in applications wherein the
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edeterm ned out put signals nust be dynam cally changed notwi t h-
Ng that the same set of input signals are input to the PLA. of
it ks possible to build a PLA Whl ch provides all possi bl e out put-s.
le, if a PROMis utlllzed as @2PLA 5 then, if there are eleventM
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tiall ¥t &dindOtRaP! @hed l&ta.ﬂut et saac Anpit a&{g’imwou&d X ebeRd Yra.

‘cient since.nost |ocations would never be accessed. "Addi‘tionally,

even 10 with an &f gpurepabitc isf ppseikic kg btild@s PLBI whigh mxpsidehealdut put
for a particul
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producing a pI urality o out puts, each having a desired polarity.

acconpl i sh t mén¢ememsi Agratiormidionldmever be sccesssd. Additionally, even
10 with an array capable of produc:l.ng all possible outputs, the
output for a particular input would necessarily always be the
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“inputs to the SPLA which produce the predetermni ned outputs, a second set. of
i nputs are provided which are available only during initialization of the
SPLA to program each programmable bit so 15 that the predetermned ° :
‘outputs can be produced as desired. The second set of inputs are gener at ez:

by B¥aci ng desired addresses and data on an address/data bus, which

addresses are ge d ch that h programmabl e bit can be addressed a
placed in a d éjuﬁoa e 'P% gt a on the bus such that each

programmabl e- 20 b soptwéke gFrogramsdyied 185 b6l airaaly (eSOt PUE 8asexbseAON A
given input. In particular, in the AND plane, each programmble bit is
programed to TRE FFeating @ lagds: areax wiichtean heydynanicallye gregranpedoto

a w1 rput 'y 8 ey’ Rk BfietrR¥ibn g ghpakteldiiiln bhepde Beok af¥, 0 00T

In the OR pl ancomiEanitiphoge desditea Dhputiss PIRG EOFERGiHe {8/latitompBisKEd by
regardl ess of its input;. or whatever is input, that is a "O" input yields a
"0" output andPEPVidinghpufirstopiang ofl 'pregrpmpable bike for myoducing ut put

pl ane, each _p(relgg# I Sfbﬁn itseﬁrsogﬂ%'et Pn %lhg &\Ag%og,y%rplhgeigput 30

or the invers atever 1S 1nput. scripti aw ngs” Fi gure

1 is a block dppegsreimablei Bitd TRrvpro@using aNpliraldtyass IR Aerms, which
contenpl ated by the present invention. Figure. 2 is a togic |evel diagram
showi ng a singpeesthemipgutinints @ Shird planesnd pProgranmpble ditsi fon bl ock

o o am S "B Bahr! byl A BERIALS, PhA, ThlHEF b Sy
Showing a'single To accomplish the foregoing, in addit#pn to the desired
U inputs to the SPLA which produce the predetermined outpute, a
second set of inputs are provided which are available only during
initialization of tﬁe séLA ﬁo program each progr;mmable bit so
15  that the predetermined outputs can be produced as desired. The
second set of inputs are generated by placing desired addresses
and data on an address/data bus,:which addresses are decoded such
that each programmable bit can be addressed and placed in a
desired siate by the data on the bus such that each programmable
20 bit produces a desired predetermined7output based upon a given
input. In particular, in the AND plane, each programmablé bit is
programmed to output; a "0" regardless of its input; a "1"
. regardless of its input; whatever is input, that is, a "0" input
yields a "0" cutput and a "1" input yields a "1" output; or the
25 inverse of whatever is input. In the OR plane, each programmable
bit is programmed to output; a "o" regardiess of its input; or
whatever is input, that is a "0" input yields a "O" output and a
1" input yields a "1" output. In the third, i.e. output plane,
each programmable bit is programmed to output whatever is input

30 or the inverse of whatever is input.



rammabl e bit of an ORterm Figure 5 i.s a diagramshow ng a

pl/ur al Nt W of programrabl e bits as shown i'n Figure 4 conbined to produce a
sf ngl. ‘term ‘Figure 6 is a logic |evel giagramshowi ng a single
. pk'ogr a l e bit of an output term -5- Detailed Descrlptlon O The \w

n JA softwage programmable l.ogic array ("SPLA") is disclosed for:®
: a p%ﬁ#&M@-&%ﬁg& out puts based upon the val ues of
desi nputs, sughenldiat &Ee d?ggri’m Wnbeng e 5@3@5 bey dhenegi g2l |y

program*red wi t hout renovi ng t e SPIA mthe cirCuit and environnment I n
“which it is banmn§PLAi&s Mtemplatnd fhwl thmms#e&clnmntimp.nurrer ous speC| fic

details are set for h such.,as s or ter t hs
provi de a thorough %ﬂ‘a’é?szt&ﬁang" 3\/\% %%’éﬁml g]%‘ﬁf’?% #B&i:?/er it owill
be 10 -obw oug, ﬂo@rﬁaﬁﬂ&ﬁ«ﬁ‘ﬂi’t‘ e &l ANPEeakh. that the present i nventi on may

be practi ced w t hout such specific detal s. In other instances, well known
circuits have been!‘tgm 3 isbhobXock at;agn:hahwingoa@lunﬂﬁtyoonbscure t he
present invention in unnecessary detail For the nost part, detail

" concerning ti rRYRGTABRAPIR Rits AR shern {2 Figare 2 cREH LN & 3RFPt%th‘gle

“inasmuch as S%Qh tgll's are not necessary to obtain a conpl ete
under st andi ng of the present invention and are.within the skills of persons

of ordinary skill Fighbe 4 decwadbghe t1leviedl alagruyn shoWiayire singdel A 11
conprises an.Mbit wide AND plane 13 into which-inputs O through L are
| at ched bl0| atR¥RSEFaEmAbLY bik ofoARs@R te¥@.| at ching of input 0 through L

occurs based upon ng hgyvr]% uts
fromthe AND pl ane%éghggﬁgeﬁfélnr? ? ?%%?%6§§%%&“%&tfane F&%eo -
- pits as shown in Figure ¢ combined to produce a single OR term.
Figure 6 is a logic level diagram ghow_in‘g a single

.~ programmable bit of an output term.
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connection, Mand Nrefer to the nunber of AND terns and OR terns :

respectively in AND plane 13 and OR plane 17. Mand N may be any 25 nu
greater than or equal to 1. OF course, as a practical matter, Mand N w
us@ally range between 8 and 32 bits widde. It shoul d be understood that t
nuber of prg : RebEise Ynl Blen 3 Re@B€ort3 1S L¥*Mand the nunber of \
pr ogr ammabl e ' : terms generated by OR pl al
17 are 30 then inmmsiftwerepyngrapoible tlogiel sxraypl(28eLE") tiwe ddethotedffor

whi ch -6- in turn is |atched by output |latch and reqgister 23 which
simply stor cBFPRRSLIN A BYFFAALEY, OF PEeARtarminsd SHURUta RIARE MEORCERRA or
can be accepigguey dfAesited! ingutsNith WaaLSEhé dutphEPESI R RGef SpuiIoOWn
in Figure 1 are SPLA register decode circuitry 5 39, bus 33, "SPLA 1/0

drives 35sancdaadde aiymamitably rogremméd ofithiont hremndvingethie SSPIAD Edtoxr nthe
conj unction w,th ihe description of the, SPLA below Wil e such el enents are

necessary foPiFfRisHnd ezvi andn ing ¥Richdtné8 b BLilizgdy hEn Ehe ned

i nvention. R ' § QU td [

or ogr ammabl o 25t Mo Rkl gl Sulel it WSS ATk &8 A 20ith
Functi onal | y suehogs cspexdifdchwérdbri tepmolsrayttin étec pitodpeevide authotoudgh ch
is: the sane as its input; the input inverted; a "0" regardl ess of the

i nput; or a '“I'deFEE)%L'FQﬁD’Esgfth? IRFesgptt inventdopy n Howgyers it W3 Pehed by
pr ogr amm | [ (o] Vi [ AN o

Pt ogr bl o o, €6 doskOalPL1df LV tRE GA7 By O prefabt Brigiien o
are programmaybpe(prdctiidedgwithditgsuehlgpedificndetaliladdr Zasother dastances,
bus 33 wherein the address on the bus is the address of a particular AND

term in whi $Pld ¥POER FiFeHLEShavesPerd phovn da Rheck Kagaer fRFm in order

-~/ not to obscure the present invention in unnecessary detail. For

the most part, details concerning timing considerations and the like
15 have been omitted inasmuch as such details are not necessary to
obtain a complete understanding of the present invention and are
| within the skills of persons of ordinary skill in the relevant art.
| Referring to Figure 1, SPLA 11 comprises an M bit wide AND
plane 13 into which inputs 0 through L are latched by latches 15.
.20 of courée, the latching of input 0 through L occurs based upon a
predetermined clocking éignal (not shown). The outputs from the
AND plane are then input to an N-bit wide OR plane 17. 1In this_
connection, M and N refer to the number of AND terms and OR terms
respectively in AND plane 13 and OR p1ane_17. M and N may be any
25 number greater than or equal to 1. Of course, aé a practical
matter; M and'N will usually range betwgén.s and 32 bits wide.
It should be understood that the number of programmable bits
within AND.plane 13 is L*M and the number of programmable bits in
OR plane 17 is M*N. The OR terms generated by OR plane 17 are
30 then input to cutput polarity select plane 21 the output of which



Mis is a string of Os and |I's dependi ng upon whether a "0" or "1"
gpplied to a particular input setect register, i.e. flip flop 43

or 45."_ M.n the programmable bit of the AND term being addressed. An
addr eg N'bus 33, as deternined by appropriate cl ocki ng si nals (not W
shown) A\t 4 hedk ag @%&@ agg S hen
i nput %ﬁreglrg%igr geco %?I rcu e%tv%vé ﬁgt}%éigtcgp% gr%eg%ﬁ%lr}{j

pl aces \a optoré=x thegSRLA autputnanifh gurhaktiine dehehepputyut disc needed or
progra
on bus .33. | FAPRY jaSFeRted BY Fhe,ghreutt i !"Hé°‘3o the: §PLA A5 xplensa

bits, data is pl?ﬁqz S f t I bl e
bits in a desired con ?I gﬁ#a%’?o%rf" hesd%%gla%grll'hbﬁ%&%ﬁq'das éﬁélég&%{q@g{m
addr essed gr agy cbuenld3; BPLA I/0 Aivebass and agdféds) lakchdsi y2; cfiE:habd t he

pfl e bits in AND gl ane 13 to be programred according to dataB$I aced

addressed programmabl e bits are then reconfigured as desired.. In a simlar

5 manner, BRigRMdpbe geecrifeddn epn opmikh e gescrintiion ofe| ect
|
R e 3 Canﬁgr eggﬂlfatches 3 L5 Wi lorits qgg.c 85 cﬁ% ég’é?ﬁo

driver 35, a and SPLA register decode cCi may be
i npl ement ed &ecsuRttLbr,0 they | d&k muan £OeRi Pt loft ehe acYadmedudhiventtiam.t s, . t he

detalls of which 10 will not be set forth herein as _such details are wel |

Vi thin the skill Befexrddg smt%crimrﬁha the oenstrestiometapcsingia
d_ependent ?’3"%??‘“’8‘{” ce | Cu?q&{g‘ﬂs ngga&gd Bﬁ'"d%% %%L % ress

si gnal s. par ro ra ts™w can be

read by addr FahctgohdEl yje t:bgﬁla:mmet b&eugﬂ SPpodPammed &9 préausE@Ide
circuit 39 and setting ROJWR control line 38 to instruct decoder 39 and

driver 35 th&t“taﬂtemi@‘pé-ﬁat|‘bhe|%m9akﬁngtf)liitpé‘tl-n%lm‘-'@aéé"ﬁh@%t!puts U

fron1addressg%"pgggggggn%I %tbﬁﬁé input; or a nyn regardless of the input.

This function is accomplished by programming the bit prior to

15 applying one of 1aputs 0-L to the programmable bit. 1In
particular, the programmable bits in the AND plahe are programmed
by (referring to Figure 1) placing an address and data on bus 33
wherein the address on the bus is the address of a particular AND
tern. in which a programmable bit 31 is located and the data on

20 the bus is a string of 0's and 1's depending upon whether a "o
or "1" is to be applied to a particular input select iegister,
i.e. £1ip flop 43 or 45 within the programmable bit of the AND
term being addressed. An address on bus 33,'as'deterﬁined by
appropriate clocking signals (not shown) is latched by address

25 igtches 37. The latched address is then input to SPLA register
decode circuit 39 which decodes the address and places Yo
appropriate signals on line 40a to allow the'appropriate'
programmable bits in AND plane 13 to be programméd according to.
data placed on bus 33. In particular, after addressing the

30 desired programmable bits, data is placed on _bus 33 for setting

o



“are placed on bus 33 for subsequent processing. For exanple, assune a
particul ar programuable bit 31 is 20 programmed by placing a "1" o
41 input to flip flop 43 and a "1" on line 42 input to flip flop 45.
*t hi-s" manner, -outputs 47 and 49 fromflip tlops 43 and 45 respecti vel

causé one i NpuindiaadNpsBed Grogadiibiyl pis e ¢ abpsDouedrlesBurbisds, P
on input I'ine 51, the Input's to AND gate 53 will be a "1" 25 and a
and, thereforedatmen bpet3i dsOthgat infid tpl thdaddrefséd powgrampaksleiddtshe

"O' input | | 1 will be.i by, i t 5,  both i s to AND
oot e boivi 11 piA b ghane £E myl KBEA S hri i i a0k tne Ad4naPReRS 11 1 be
"1" and, the SyttanbbPé QU ERE| Enéll lreddnPidirddN8ECAE B-d® A1nla 'si3fllar

Simlarly, if the input online 51 is a "1" the two inputs to AND gate
53 wil|l beé " 1"mannezhi phrogrampadble bits withipuOR RlAaneRlger AEput| polarity”

and its output _wll herefore beg a "1" Thus,.in this configuratjon, the
o ogt sabl o bLest EERecty an Beraadrassalmia FashRriaied shoteptead. | I
input. 5 | f "gheSazal @pg ' 4 iy Py and
45 such that the ouétagtsjts:s"o%%é&y?’l ?gi#élpogg'oﬁd |nes§22%&§rlé(ijz,9f‘\%‘mal-l§1’%g "O"

t hen, regardl esegidterhdecogetcioculitnzs fay bheimpliemented rarnoiiidngateswedl and
' t he

57 wll always,be "0," .the inpputs to OR gate 59 will _also be "O' an
output of OR gkRevndegigp EUP Qfé‘t‘eFBFe“!fg‘ ‘_’g?c“jr"rf'atg?n‘i‘f%ﬁ'“f%?ﬁi Bh£°’ff

programredd € bi;iy BlndtS par eaeaiem REEC1d D sfich JdetiadyB! ?q?ﬁa ?gegieégeﬁg]d

a "0" is placed on line 42, the output of AND gate 53 W |

same as the i npkilbrof ithesé lskildetihénothguielevart\Rrgatnd Sarevtilghdjways be

15 70" Int hi gegggé]eex{ﬁ u&:gg 8#;[ ppli:[ocfeggg]: %31%? &seSdg tvc\:/i lqlengllrx\tl:ag/ Sthgedata and

o/ address signals. 1t desired, pgrticular programhable bits within

the SPLA can be read by addressing the desired bits through SPLA

15-. . register decode circuit 39 and setting RD/WR céntrol line 38 to
instruct decoder 39 and driver 35 that a read operation is taking
place in which case the outputs from addressed programmable bits
.are placed on bus 33 for subsequent prbcéssing.

| For example, assume a particular programmablé bit 31 is

20 J programmed by placing a "1" on line 41 input to flip flop 45 and
a "1" on line 42 input to flip flop 45. In this manner, outputs
45 and 49 from flip flops 43 ana 45 respectively will cause one
'input of AND gates 53 and 57 to be a "1.%" Now, if a "0" is
placed on input line 51, the inputs to AND gate 53.w111 be a m»

25._ and”a’ "0" and, therefore, one input to OR gate 59 will be a "0."
However, sincé the "O" input'on line 51 will be inverted by
in#erter 55, both 1nputs.to AND gate 57 will be "1" and,
théreféfe, the:pther input to OR gate 59 will be "1" and, the
output of progfammablg bit 31 wili therefore be a "1."

30 Similarly, if the input on line 51 is a "1" the two inputs to AND



the sane as the input on input line 51. If the programmable bit 31 is
programmed such that a "0" is placed on |line 41 and a "1" is placed on |line
42, then only the inverse of the inpgt on line 51 (i.e. the out put  of L. s
inverter 55) 20 will be input to OR gate 59, the other i nput al ways belqg*a
" In thi gatenserwilihbeoriin vhidheapeogria Brakhe figuts kb ok waite be tiie
Yexse of the input on line 51. The follow ng table summarizes the

Nl e coMillbuP%tt 118 and it Susaut willa E‘a##qf@lﬁ'FaPep‘P SrdmBR® it 31: 25
| thli:.L Qoxﬂé@&jégﬁ?n, thEl bpoﬂa%&ﬁgﬁ tbid; 31%@t&t§%tgﬂ D.U{u

Q t

0 regardléssDof whether ®"O" ér "1® is input. - 1 -1 0
1 : 0 - 00 1

11 5 If) "0's" are input on lines 41 and 42 to f}ip flops 43 and

1 | 45 8 le é'hat the outputs & the f£1ip flops on Pnes 7 and 130
1 'i i J_[ d‘ se

each-of thewilpubé *b* therghrdgardlesy e theadnphdlf aheniné)rs:grt&awh utigt for
each AND-'term Referring nowto Figure 3, by ANDi ng together the set of

pr ogr anmabl £xom AN gatescF3 oand $Iuvilh alyapadghe 10, Shﬁg#’&’%ﬁDtPe?% is
roduced as 5 a ' hrough L to
2 second setéaﬁf prg‘g’tflg' g?eﬁa%l:atog gﬁd%‘oesgﬁx 4’}5%%? | nL% urg‘liNDedg

t oget herip a irsereré¥e @, m i s produced. In a SI mlar manner, third, fourth
fifth, etc. through MAND terns can al so be provided. Thus, in an Mbit .
wi de AND pl ane, FpABimilar fashion, if programmable bit 31 is programmed

__such that_ a "1 is placed on 1ine 41 and a "0" is placed on line
| 42, th@_ éutp_’ut of AND gate 53 will always be the same as the
input on line 51 and the output of AND gate 57 will a1wa"ys be
15 "0." In th:l.s _manner, the output from OR gate 59 will always be
| the sane as the input on input line S51.

'1f the programmable bit 31 is programmed such that a "O" is
placed .on liné 41 and a "1" is placed on line 42, then only the
inverse of the :I.np_ut on l:l.ne_ 51 (i.e. the output of inverter 55)

20 will be i.nput to oiz_ gate 59, the other input always being a %o."
In this manner, the output of the programmable bit will always be
the inverse of the input on line 51. The following table

's_{mma.rizes the possible configurations and outputs of a U
particular programmable bit 31:
25 Line 51 _ _ Flip Flop 43 " Flip Flop 45 OR Gate 59
' - Input _0 output Q Output Output
0 ’ 0 ' o o
o (o} 1 1
° 1 0 0
o 1 1 1l
1 0 0 0
1 0 1 0
b 1 Lo} b
30 1 1 1 1



14

“single programmabl e bit 65 for each of 0 through Minputs which conprise
“the 0 through M AND terms from AND pt%me 15 13. Each programmable bit 65

10 output. Referring nowto Figure 4, a single programmable bit 65 of OR
p'I ans 17 is shown. O course, for each level of the OR plang, there is a

coiprises a flip.flop 67 whose [err] output is one input to an AND gate ¢
The ot her’ i nput t ®fANBugsé £ eahi sf cthe dhpube 0 thorbegl I Hsodnbut/itdBn

programmi ng each programebl e bit 65 such that the. [e t- of fI | p'ﬁ
flop 67 is eifhereren %11”"'6?“&‘“5 de hit cf&Fpﬁ?crbf”@at'ﬁL’b bﬁ‘éﬁﬁgg PE RRY 8 ¢

will be eit hef- &d’ﬁ‘e 3Py % Ribing"€oféendr thltsdd Y B%gi-émi'a%l"e Bits &ox f-the
[err] output "0." erring nowto Figure 5 as was the case with the
AND terms, byeﬁh reef ungethen thirough tlgu s sdhgle AN sgranimipredbced &5 ahor

each of the AND terns O through Mthro te 70, a si IeO?25 term
e output 5 CUCRI P ANRNRS e CPY MRAREnY Fipre sectrrﬁwgt

pr odr armav! & Pééénﬁie‘ﬁ’“@?? ar han T %ﬂltﬁl ?g ﬂ%ourt ﬁian il ft é‘%’pnd x

termis produced In a si nmanner etc.
through N OR ANDed txgethksp daepondiAldl tethuis prodacedhs biln w démﬂ.%:pl ane N

OR terns are out Each of .the OR terpms are_ then input to out
polarity sel eﬁﬁn&%éhéfdmf%%ﬁ%‘e§tﬂ - pFREPUE T ARD & s?f‘ﬁs‘%‘ﬁg%? in
Figure 6. @ e r = | Welinkhatei t's
output is ei tﬁg‘r, % ée&1| n%ﬁ??em tgr%%r%'id%e | nputtedn%gﬂ%ﬁt ermi nverted

I n particubar eubputs ogranm ng prograrrmabl e bits 71 by placing a "1" on |ine

73 which is input to flip flop tlhe Qoutpu& IS set to "1" andg input_to
AND gate 77 and tH%Pf%ﬁq#Pg now to Figure 4, a single programmable bit 65 of

. OR plane 17 is shown. Of course, for eéch level of'the OR plane,

-/ _ .
there is a single programmable bit €5 for each of 0 through M

_1nputs which comprise the 0 through M AND terms from AND plane
-'15- 13. Each programmable bif 65 comprises a flip flop 67 whose Q
output is one input to an AND gate 6€9. The other input to AND
gate 69 is one of the inputs 0 through M. By programming
each programmable bit 65 such that the § output of flip flop 67
is either a "1" or a "0" the ocutput of each programmable
20 bit 65 will be either the input on line 68, if the Q
output is "1, or "o% if the Q output is "0." |
_ Referring now to Figure 5, as was the case with tﬁe AND terms,
U/ ~ by ORing together the outputs of the programmable bits 65 for
each of the AND terms O through n.through OR Qate-io, a single_OR
25 _'term 15 output. By applying AND terms o through M to a second set
'of programmable bits €5 whose outputs are in turn ORed together,
a second OR term is produced. In a similar manner, third, fourth
and f£ifth, etc. through N OR terms can also be provided, Thgs,
in an N-bit wide OR plane N OR terms are output.
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output is.set to "0" and input- to AND gate 79. Now,
a"1" on line 81, the output of AND gate 77 will be 10 "1" and the out put
be "0." Since a "1',5Lnput and a "0 are input to OR gate
"t h output termw |l be "1" or the same as the input term Simlarly,

then one input to each of AND gates 77 and

se "0, " t Fach\Rf ithe,PR termecage thems ifprt $R ousput RPIARALY t put
t her
Fif f
gat v Figukre 6e Eath'ofirkhe bao@mqmp bite margatmﬂmmw sude a

i nverter

'” gate 79 wil |

this

I's placed on line 81

if the input ORtermis

.féﬂc% gfa@s A wBich %ﬁm@% ‘H}%Pkﬂ'ﬁkEﬁl%db%tﬁr q}aom‘we 81.
I p 75 r

p fl I's reset by a Ine 73, the [er out put”

53" AP DAER PR AT the *pposted B o i e AreRCERS Sy

out put from ANR)3h@efedy | lzn B& Eeyucuarﬂwagﬁgﬁﬁnamcptﬁzbbwmﬁmgl Byggse of

what ever

I's input on line 81.

ferring back to Figure 1, dependi ng upon

t he manner i MRy placthg thd'1duoptineolarvhichs discinpyt anvetnpvﬁs:p 75 the

pr ogr ammed, .
fromthe out

Qut put |
decoder

atch
39 w

eI apd

each of the N OR terms out ut frontCR 8+ane 17 v4 | -be out put

RCPIRE 18,5e% foc 1)) ank 1BRUL EQ AR 9

& inverted.

S @C ' | | A@w8O od. by
"Le%hl g?%h@ogg?h 8§éjt nguNOE% %iotﬂﬁikteg?bm' an r’é?gdli‘%rtq”nb“sayte

C

until needed ¢B term drauti® ion Mﬁch:t,hth&l%ﬂ:pxﬂ oIpAXDRAtted7Drwilapbaced by

a subseq
8522863

15

1
“Ther A" jand Shecenbaut ofMD Gakenz

20

25 .

set of outputs. In our co-pend U. K. patent applicati.on No.
b & a 53.1 b8 t'&ares ncgpa 1" input

and a "0" are input to OR gate 85, the output term will be "i" or

the.eeme as ehe 1nput term. similarlf, it a "0" is placed on
line 81, thee one input to each of AND gates 77 and 79 will be
0," the two 1ﬁpu§s to OR gate 85 will be "0" and the outpﬁt wtll

therefore be a "0" or the same as the inputted OR term on line

8l1.

Hewever, ir fiip flop 75 is reset by a "0" on 1line 73, the Q
output into AND gate 79 will be a "1%" and the Q output into AND |
gate 77 vill be a "0." 1In this nanner, vhatever is input on line
81 will be inverted by inverter gs-and output from AND gate 79
which, when combined with the "0" output from AND gate 77 will
result in OR gate 85 outputting the inverse of whatever is input
on line 81. '

| Referring back to Figure 1, depending upon the manner in
which the output polarity select plane 21 was programmed, each of

. the N.OR terms output from OR plane 17 will.be ‘output from the
Pt el e
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output polarity select plane 21 as input or as the input
inverted. Output latch and register 23 according to a signal on
line 85 generated by decoder 39 will then latch each of the N OR



“programmabl e logic array conprising a first plurality of progranmmmabl
means, each having a single data input and two single control bit i
for selectlvely generating an output which is dynanically progran
“the appllcatlon of logic level signals to said control inputs wherfejn*
outpﬂt Is selectively: "0" regardl ess of whether its input is "O" ’
"1 regardLess of whether its input is "0"1 r."1"; "0" if its inpqt U
and "1" if its input is "1" and "1" if its |nput is "0" and "0" if\N
input is "1", wherein the outputs of each of said programmable bit neans
arehANfDed tggetmmé Oaﬁaoéu@ala %h@9|s%n{'¥\[?.lﬁ@ﬂn neééé&' ‘{I %teafalei-c%tuotit dof_
each of said pr peans _bein ern1ne va sa
control inputs‘#ﬁgégggh %g#énﬁﬁbF@P FPegéé °FNF5? Qﬁf

pat ent -appl i catsetn ob.oBHNBOH3. 2, there is described and. clalned a softmare
programmabl e | ogic array conprising: AND plane neans for receiving a
plurality of inputs, said AND pl ane neans including at |east one set of,
first programmabl e bit nebhsousacoipending VYi.Kgl cpakent i pppligatiion INowst

one control ingya286 egrbref Wai Cladyadusas ﬁndpfeﬂﬁiﬂéﬂ‘”%ﬂ f8¥twar
dynan1ca||y pr r anmabl e ouiggbsby t he ﬁgﬁ{lcatlon of evel S|g;£;

to said progrannahle nBr&RY PTifidi&i & f-FiEgGutP&&’(ré]d*f t¥e
set of sald ﬁndgﬁammuhmﬁabﬁabh&ad§J edChnhavihg a\N\BEfigle data input

~and two single control ©bit inputs, for selectively
generating an output which is dynamically programmable by
the applicatidn of logic level signals to said control
L - inputs wherein said output is selectively:

"0" regardless of whether its input is "O" or "1";

"1" regardless of whether its input is "O0" or "1';

"0" if its input is "0" and "1" if its input is "1"

and '

"1" if its input is "O"™ and "O" if its input is "1",
wherein the outputs of each of said programmable bit means
are ANDed together to produce a single AND term, said

selectable output of each' of said programmable bit means
being determined by the value of said control inputs to
said programmable bit means.

_ N Also, in our co-pending U.K. patent application
% No. 8703963.2, there is described and claimed a software
' programmable loglc ‘array compris1ng.

AND plane means for receiving a plurality of
inputs, ‘said AND plane means including at_ %gﬂﬁfvn e set of.
first programmable bit means, each having™ a single g;tav'vi$
input and at least one control input, and each of which
produces a predetermined and dynamically programmable
output by the application of logic level signals to said



together to output at |east one AND ternmi and OR pl ane neans coupled to

said AND pl ane nmeans such that said at |east .one AND term output of said

ane nmeans is input to said OR plane neans, said OR pl ane neans

udlng at | east one set of second progrannable bit means, each haV|ngbg
ata input and at |east one control input and each of which=™

N\ a predeterm ned and dynam cal ly programmabl e out put, wherein the

ach set of said second progrd I® bit neans are ORed toget her

t least one OR term wherein each of said progrannable bit means

sakWwd AND pl gne f C y neratin t ch i.s:
" regardl essaar% %&‘SEG&% S@#t}}%{ﬁ%f ih¥§k’o§'%ef ]‘tneg ral 8§gp§¥svw% He? 1Tts
"0" orseto af  isald npiirst "progwammablé ibitinpeanss dde ;. ANDed 1"

t ébu?éld td’ oaipﬁé Sat nw&st Soné AND ﬁ* nangai d sel ectabl e

out put  of each of said tﬁgogi le bits neans 1Is SrT ned by t he val ue
of at |east one input to 5FBgP&#ﬁ§bﬁ§qﬂ¥eqmﬁmssal ND) plang means

A SOftWﬁrglprggﬁﬁﬂﬂabh€t|@@ﬁdéiﬁEWbﬁﬁﬁpbh&HlNEiiéfﬁtoﬂtpﬁﬁ|gfys@id AND |
programmabl e bit, neans, eac rrespondl ng_da t an
a separate cor AR ér@“% ?r%?p"b t %féaéﬁrp c‘?‘l”%’% ﬁ%’n‘i}aoﬁ

out put which |snehnmrrin_all.u;l1pgognarrlme byet et of second programmable

' bit means, each having a single data input and at least
one control input and each of which produces a
predetermined and dynamically programmable output, wherein
the output of each set of said second programmable bit
means are ORed together to output at least one OR term;

' wherein each of said programmable bit means of
said AND plane means is for: selectlvely generat:mg an
output which is: '

- "0" regardless of whether its input is "0" or

"1";' .
"1" regardless of whether its input is "0" or
nye, |
| "O" if its input is "0" and 1" if its input is
"1"'; énd' . o | |
"1" if its input is "0" and "O" if its input is
"1", wherein said selectable output of each of said
- programmable bits means is determined by the value of at U
least one input to said programmable bit means..



application of logic level signals to each of said controls inputs, wher
each of said separate corresponding control bit inputs are programed i
Rarallel and each of said separate data inputs are received in parallel [
wher’ein said output is selectively: "O" if a "1" is input and "0" if a
S iﬁfut; and "1" if a'"1" is input and "0" if a "0" is input, wherein _
out puts of each of said programabl e hig3neans are ORed together to produce

a single ORterm said selectable outpﬂt gg each of said programable bit
means, being determ ned by the val ue correspondi ng control input to

dof i ned by claim 1 whdfer b sonere eEGrARetE ata AR B R r sot a
flip flop whose [err] fétatpaluraditymft pragranmakip bjidt meansheeanhcbadingnput  of
sai d AND gate being aapsepiests BbpRspbRdiHg, d¥Lifht BRE Lubfithtof said AND
gate Is _t h_e out put - of chaxle%p rrnﬁg\rgacgm%%le b?lttin%%?sf‘or selectively generating

an output which is dynamically programmable by the

application of logic level signals to each of said controls

inputs, wherein each of said separate corresponding

control bit inputs are programmed in parallel and each of

said separate data inputs are received in parallel, wherein

said output is selectively:

—

"g" if a "1" is input and "Q0" if a "Q" is input; and

"l".if a "1" is input and "O" if a "O" is input,
wherein the outputs of each of said programmable bit means
are ORed together to produce a single OR term, said
selectable output of each of said programmable bit means,
being determined by the value of said corresponding control
input to said programmable bit means.

2. The software programmable logic array defined by
claim 1 wherein each of said programmable bit means
comprises a flip flop whose T output is input to an AND
gate, the second input of said AND gate being a
N . - predetermined input, wherein the output of said AND gate
~is the output of said programmable bit means.- -
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