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le a se prov id e a d e scription of th e in v e n tion a n d in clu d e th e follow in g in form a tion :

A . T H E IN V E N T IO N

. D e scribe y o urinv entio n:

a . W ha t pro blem (s)do e s y o urinv entio n so lv e ?

T o re duce deco de r fo o tprint o f m ulti-sta ck cro ss po int m e m o ry a rra y .

b. W ha t is the inv entio n,w ha t a re the co m po nents,a nd ho w do e s it w o rk?

A co lum n driv e ris co nnecte d to a ro w o f OTSsw itche s. The OTSsw itche s is cro ss
co nnecte d to the co lum ns in the cro ss po int PCM Sa rra y . One sm a llfo o tprint de co de r
co nnecte d to e a ch o f co lum ns in the a rra y se rv e s a s the trigger to se le ct the co lum n
uniquely . W hen the co lum n deco de ris triggere d,the OTSsw itch is turned o n, The
se lecte d co lum n v o lta ge is bo o ste d to co lum n driv e rle v e l. The a cce ss o f single m em o ry
ce llca n be a chie v e d. The sa m e te chnique is a lso a pplica ble to ro w de co der.

2. Ho w is y o urinv entio n new :

a . Ho w is the pro blem currently being so lv e d?

D e dica te d co lum n a nd ro w deco de rs w ith la rge de v ice fo o tprint to de liv e r the current driv e
required fo r the a cce ss o f a single m em o ry ce llin the cro ss po int a rra y .

b. W ha t do e s y o urinv entio n do to so lv e the pro blem diffe rently fro m current so lutio ns?

. One co lum n driv ers (la rge fo o tprint)fo r entire a rra y + de dica te d co lum n triggers
(sm a llfo o tprint) fo r e a ch co lum n v s. de dica te d co lum n driv e rs

2. M ulti-sta ck using co m m o n ro w driv e rs + de dica te d co lum n trigger v s. sha re d co lum n
a nd ro w driv e rs w ith bi-la y e r a rchitecture .

3 . This sa m e m e tho d is a lso a pplica ble to re duce ro w driv er/deco de r fo o tprint.

c. W ha t spe cific co m po nents/fe a ture s o f y o urinv entio n a re no t pre sent in current
so lutio ns?

Em bedded OTSSw itch in PCM Sm em o ry te chno lo gy .
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d. T o the be st o f y o urkno w ledge,identify a ny o the rpertinent info rm a tio n rela te d to y o ur
inv entio n.

No ne a v a ila ble .

e . D e scribe a ny a spect(s) o f y o urinv entio n rela ting to unusua lre sults o runusua lfunctio ns
o f the co m po nents/te chnique s in the inv entio n,OR check the bo xbelo w .

h e  u niqu e  co m b ina tio n o f co m p o ne nts /te ch niqu e s  in th is  inve ntio n p ro vide s  a n 
im p ro ve m e nt o ve r p re vio u s ly kno w n s tru ctu re s  a nd te ch niqu e s .

3 . Y o u M UST include a t le a st o ne figure illustra ting the inv entio n. If the inv entio n rela te s to
so ftw a re,include a flo w cha rt o rpse udo -co de repre senta tio n o f the a lgo rithm .

Sta te o f the a rt (POR)cro ss po int m e m o ry a rra y is fo rm e d w ith fully de co de d driv e rs fo r
bitlines,B D y a nd w o rdline s,W D x. B D y a nd W D x de v ice s size ne e d to be sufficiently la rge
to de liv e r the v o lta ge a nd current required fo rre a d/w rite o pe ra tio ns. (Fig. )
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Fig. Sta te o f the a rt cro ss po int m em o ry a rra y such a s PCM S.

This inv entio n is to re duce the fo o tprint required fo rbitline a nd w o rdline driv ers. It use s a
sm a lle rde co ded tra nsisto r fo r e a ch o f bitline s (BT x) a nd o ne driv e rcircuit sha re d w ith a ll
the bitline s. sho w n in Fig 2. The sa m e te chnique is a pplica ble to the w o rdline tra nsisto r
(W T y ) se le ctio n sche m e . Sho w n in Fig 3,the sche m a tics illustra te s the circuit to po lo gy o n
bo th bitline a nd w o rdline sele ctio n using the sa m e triggering m echa nism .
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Fig 2. B a sic schem a tics o f this inv entio n. It use s a ro w o f OTSsw itche s cro ss co nnecte d to
e a ch co lum n. The size o f the co lum n se le ctio n tra nsisto rs,BT y ,is sm a lle r tha n co lum n
driv ers in the current a rt cro ss po int m em o ry a rra y .

Fig. 3 . D e plo y ing the sa m e co nce pt o f se le ct triggerm e cha nism ,the e m bo dim ent illustra te s
sm a lle r se le ct tra nsisto rs o n bo th co lum n a nd ro w deco de r.
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There a re se v e ra lm e tho ds m a king OTSsw itche s,sho w n in Fig. 4. In o ne e m bo dim ent,OT S
sw itch ca n be m a de by sho rting m ultiple ro w s a nd/o r sho rting m ultiple co lum ns in a PCM S
a rra y . In a no the r em bo dim ent,the sw itch ca n be m a de by a w iderro w a nd/o rw iderco lum n.
D ue to la rgercro ss po int a re a o f tho se de v ice s tha n tha t o f a PCM Scell, PCM rem a ins in
cry sta lline sta te subject to no rm a lo pe ra ting co nditio n. Thus a OTSsw itch is fo rm e d.

Fig 4. Fo rm ing OTSsw itch in a PCM Stechno lo gy .

W e w illuse the ba sic schem a tics a s sho w n in Fig 2to illustra te ho w to se le ct o ne bit in a
a rra y . T o se lect ce llC4R4,a rra y bia s is sho w n in Fig.5. The co lum n se lectio n is do ne by
pulsing T C4 no de . A s so o n a s,OTSo n C4 is turned o n,the “D e ck supply ”w illpullup C4 to
5v o lts. T he po te ntia ldro p be tw e en C4 a nd R4 w illbeco m e 0 V the re fo re thre sho ld sw itch
the PCM ScellC4R4 to co m ple te the m e m o ry a cce ss.
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Fig. 5. Sele ct Bit C4R4 w ith co lum n triggerm echa nism .

The de ta iled tim ing is sho w n in Fig. 6 .
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Fig. 6 . Tim ing dia gra m fo r the se le ctio n o f ce llC4R4 in a co lum n sele ct trigger te chnique .

T o im plem ent co lum n triggerse le ct schem e in a m ulti-de ck cro ss po int m e m o ry a rra y ,thre e
e m bo dim ents a re illustra te d,a s sho w n in Fig.7,Fig.8 a nd Fig.9 .

Fig. 7. Fully deco de d co lum n sele ct.
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Fig. 8. Sha ring co lum n deco de circuit be tw e en decks w ith deck iso la tio n tra nsisto rs.

Fig. 9 . Sha ring co lum n deco de circuit be tw e en decks w ith deck iso la tio n re sisto rs.

In o ne e m bo dim ent o f do uble trigger sche m e (bo th co lum n a nd ro w ),Fig. 0 illustra te s the
bia s to a cce ss the ce llC4R4 in the a rra y . In this exa m ple,co lum n se le ct is triggered by
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pulsing T C4 a nd bitline C4 is the re fo re pulle d up to 5V . L ikew ise,ro w se le ct is triggered by
pulsing T R4 a nd w o rdline R4 is pulled do w n to -5V . Once the v o lta ge a t cro ss po int is
higher tha n the thre sho ld v o lta ge o f the cell,cellC4R4 is succe ssfully thre sho ld a nd
a cce sse d.

Fig. 0 . B o th co lum ns a nd ro w s use se le ct triggerm e cha nism fo r a cce ss o ne cell

B. V A LU E RO O SIT IO N SA N D DE T E CT A BILIT Y

. V a lue o f y o urinv entio n to Inte l(ho w w illit be use d by Inte lo r a co m pe tito r).
A ca ndida te fo r4sta cks PCM Sim plem enta tio n fo r sm a lle r tile density w itho ut degra ding a rra y
la y o ut e fficiency .

2. W ho is likely to w a nt to m a ke,use o r se llthis inv entio n?

D RA M a nd NA ND Incum bents a nd new pla y e rs.
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3 . Ho w w o uld use o f the te chno lo gy by o the rs be de te cte d (i.e . ho w w o uld y o u de te rm ine
w he the r so m e o ne e lse w a s using y o urinv entio n)?

Opera ting spec a nd SEM .


