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Adaptltre Wafer Scale Integr*lon (AIJSI) ls a concept rftlctr orlginated ln late L97L at

t{cDonnell Dol€las Corporatlon.I It erptoys e1ectrlcally alterable, nonvolatlle lntercsmect con-

troller cLreults pnocessed lnto a semlconductor wafer to connect rr€lrrraystt of lnterconnected,

operable cfueults (also processed lnto the wafen) to a br.r,s stnrcture deposlted on the wafer

between the artays. Wlth ttrls approach, AI'ISI can harre tnportant adrrantages relatlve to other

hlgf denslty electrordc ctrrcult apptoaches. Such adrrantages potentlally lnclude: repeated

el.ectrorlc recorflgurablltty of lnterconnected clreults, corpatlblltty with a wlde varlety of

serd.conductor pr"ocesses, ablllty to select for yleld, fuproved rreIlablllty, self-heaHng arrd

fault tolerance;plus reductlcnr 1n s1ze, welgfrt, and cost.

the tectrnologlcal basls for the .AtrtSI lnterconnect 1s the nmvolatlle semlccnductor rErrr3ry

translstor, ttre l!$OS, (retal+rltrC.de-o:d.de serd-cqrductor).2-4 The I{,16 trranslstors, ut1l1zed

ln a clrcult, effectLve\t becare the reans wlth rvtrlctr electrtcally altenable lnter.gsurectlor

can be lnplerrcnted ln place of hardrfued lnter.conrectlcns.5-9 lhls alterrable lnterconnect

ls posslble becau.se lnterccnnectlor ls ccnrtrolled by a ncrvolatlle rrerDry so ttrat lts state

ls statlc a^s lf harr$rrfued. Yet 1t 1s alterable (ttrat 1s adaptlrre), vla cmtrcl slgnals by

clrrult nEatts.

As an intrrcductlsr to the AWSI concepts in concr€te ptryslcal terrs, we can use a.s an

e:carple an early feaslble dersstratlon rretrlcle, the FM!{FI. the lnterconneet ls conposed of an

electrtca[y alterabJe, nmvo]at1le, WS rrerrpry ceIl and a standald loglc or buffer pte
Ivt'I6 translstor clrrcrdt or bus ccntrcIler. The bus cortraoller 1s enabled by an enable

slgna-I vrhlch ls cmdltlonal m the stored lnter"connect status of the rerory ce1l. The

bus cqttrclLer gate, the pcrter, clock and data slgnals flaon ttre lntencmnectlng br.r,s to ttre
engapd cfu'cult' 1n thls case, a shlfb reglster. Ihe relatlonshlp of the MN6 rerory

cellr the bus ccntroller and the shlfb reglster 1n the AWSI lrqplenentatlqr 1s strom

ln Ftgtme 1.

thls partlcular exarple cfu"cult ha^s been fabrdcated and lntegrated m a wafer; the data

path eganlzatlcn 1s lULlstrated 1n FS.gure 2. It nray be seen that a shlft reglster fu a glrren

horC.zmtal strC.ng nay be eltfier connected in ser{-es wlth thre data lb:e or bypassed.

In the nqrvolatlle rEEs llHrDrV, ttre appllcatlon of Al,lSI 1s f\lttrer extended. frr-ttre-wafer

lnter"conrect ls nBehanlzed sueh that snn-lI slngle-chlp sequentlal access rretrDry ar"rays (dtn
IIEIIDIy storage chlp capaclty 1n ttre range of 4k to 8[c blts per rrencry array) are lnterconnected

to result 1n a large capaclty storoe (on the order of tO6 blts) 1n a wafer. The rr,se of non-

volatlle rerpr{es a^s the storage ar"ray l-n a rass nerDry system r"esr.rLts ln very 1or system pcwer
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as co「 pared with Other memories implettented with RAM's or CCDtso  Power need be applied on■
y to

those storagp _s aCCessed w■ th no standby pOwer necessary to maintain data in unaccess

storagp arrays.

A 4096 bit nonvO■ atile sequentia■  access memory (SAM)was deve■ oped as the basic merory stOrL

age a_.1°  Severa■ Features OF the SAM a― y uniquely estab■ ish its application in an AWSI

IrenDry: (■ ) r」bmOry storagp is nonvo■ ati■ e, based on N channe■  14NQS storagp.  (2) Data ■nput is

high inpedance and buFFered with an ■nput latch; data output is tri― state, and buFFered For bus

driving.  (3) To reduce intercOnnect bus ■ines, accOss w■ thttn the sAM storagp array is sequenced

interna■ ly, tim止 ng input is restricted to a singュ e c■ock ■ine, and Operation ■nstructions are

decoded ■ntemaユユy.  (4) For mntiplexed operation in a bus interconnected system, a ch■ p

select cOntro■ and a F■ ag bit are provided.

Le ttchan■ zati∞ OF on― the―waFer■nterconnect is accottushed w■ th the deve■oprrent oF

associative intercOnnect.  ■■e associative interconnect consists OF 6 ΠttdOr COFponents: (■ ) the

macrobus IJhich is the system bus,(2) pOwer switches, (3) power connecti毯 sconnect ■ogュc,

(4)nonvOlatile address merIDry, (5) address menory contro■ 」 (6) address comparators.

Ъё ttЮw aray waFer,MAW,was desiped w■ th the SAM stomざ a_and■ nterconnected

using the associative interconnect.  The successFu■ operatiOn OF r4AW po■nts the way to AWSI maga―

bit lremory modules For bu■ k store app■icat■ on。
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Flgur"e 1

Use of AI{SI to Interconnect a
Shlft Register String

Flgur.e 2
Data Path 0rganlzatlon of Rle{C-l
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