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I I I\ITRODUCTIOtI

This paper describes reCun<-iancy tectrniques designed for a 255K dylamic RAli

with poly-Si fuses asan el"ectrically programmable IiCt4. Special attention is pai<l

for the foll.ovring iLems;

(1) CpLimization of a size of reclundancy , (2) Device slructure of poly-Si

fuses, (3) ['using nechanism and moc]e1ing, (4) Re]iability consicjeration, (5)

Experimental results of the yield ini6:9ovelrent f actor.

II CPTINIUIV1 SIZ T OF Rt--DUI{DANCY

A size of redundancy requirecl to obtain tile maxirnun yielcl can be given by

considering a traCe-off betv;een the increase in the yield with increasing a size
of reciundency anri the decrease in the yielcl vrith the increased chip size clue to
recundancy[1]. Fig.1 shows the calculated result of the yie]c improvement factor
versLrs the number of redundant l ines ( rowsr/colunins) . It is clear that the maximum

yielci improvement for the RAII can be attained at around four redunclant 1ines.
] I I DEVICE STRT:CTURN A}ID FUS INC CT]AF.ACTERISTICS

Poly-Si fuses were chosen as electrically programmable Foms[2] for
siml:lif ying processing an.l testing. The clevice st.ructure of a poly-Si f use i:
shcwn in Fig.2. The characteristics of ttris st,ructure is tvro folC;First.,a first
level- poly-Si is used rthus enabl ing the use of a polycice or a nietal as a gate
niaterial for hiqh speed R^l,ris. Secopcl ,a tt;o step etching process is used to
remove the PSG and t.he f inal passivation l ayer for passivation hoi-es. Th i s

structure prevents the exposure of the PsGrdesignated as (a) in tig.2, t.hus

attainning high reI iabil ity

Fusing characteristics have been studied anrj a one-dirnensional thermal

eqLlation is developed to determine the fusing current and tine. For the
steacy-staterthe fusing current rf is obtained as follows;

け嬬 ン (轟 ) /1-盤晰謡辞 , 
メ~

ユ lsioa

^T'o."s.t"i
l^ihererTrJais the melting point of Si rl. an<1 |5;6.are the thermal concluctivity of Si

and Sio ,respectivelyrI is the fuse Iengtli,R is the resistance of the fuse, 8; i"
the resistivity of poly-Si rtsi is the f use thickness, .Q.uo.os is the thickness of the
LOCOS SiC2 . rig. -l shows the comparison of I3 between the calcul ateC .?ncl

experimental results. The agreement between the calculation ancl the experiment

-19-



is  clu i te  satisfactoy  and  this  equatiOn

Parameters  of Poly― Si fuses and the slze of

detailed discussion and the tiπ le dependence

V 256k DYNAMIC RAM いIITH REDUNDANCY

has been used for determining device

transistors for blowing fuses. More

of fusing v;i1] also be presented.

r ed unc'l a nc y

impr ovement

showing that

Fig.4 shows a photograph of a 255K dynamic RAM test clevice with

rliscussed above. FiqJ.5 shovrs the experimental results of the yield

factor [3]. The yie]d is improved by a factor of 5-10,thus

redunclancy vril1 be prerequisit.e to future hiqh density mernories.
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