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If yes, specify the country where the substantive portion of the invention was made.

If a description of your invention has been (or is planned to be) published outside of Intel, was the manuscript
submitted for pre-publication approval through the Author Incentive Program?
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If a description of your invention has been (or is planned to be) published outside of Intel, identify the publication.

If a description of your invention has been (or is planned to be) published outside of Intel, identify the date
published.
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internally or externally, what is the first date it was or will be used or sold by Intel or others?

If the subject matter of this disclosure has been disclosed or plans to be disclosed to any standard setting
organization (JEDEC, IEEE, etc), provide the name of the organization.

If the subject matter of this disclosure has been disclosed or plans to be disclosed to any standard setting
organization (JEDEC, IEEE, etc), provide the date when it was disclosed.
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If the invention was conceived or constructed in collaboration with anyone other than an Intel employee or as part
of a project involving entities other than Intel (e.g. government (US or EU under FP7 or otherwise), companies,
universities or consortia), provide the name of the individual or entity.

Is the invention related to any other invention disclosure that you have recently submitted? If so, please give the
Title, Inventors and if possible, the assigned disclosure #.




Does this disclosure relate to a special harvesting project? If so, select the project.




A.

ltag proide a descptiao dte inventia and include te fdlaving in fomm atio :

THE INVENTION

0 escrie your mventimn:
a. W hatprobkm (s)doesyour mventansobe?

To reduce decoderfootprmtof multEstack crosspo mtmemory amy.

b What sthe mventan,whatare the components,and how does & wo rk?

A columndruer mconnected to a mw of OT Ssw fiches. The OT Ssw iiches B cross
connected to the co lum ns i the cross po mt PCM Samy. One smallfootprintdecoder
connected to each of columns mthe amy sewesas the triggerto se kctthe column
unmuely. W henthe columndecoder Btriggered,the OT Ssw fich Btumedon, The
selcted columnvoltage s lwosted to columndraerkvel The accessof smgk memory
cellcankz achmved. The same techniue Bako applLabk to rnw decoder.

How Byour mvent®nnew:
a. How ®the probkem cunentl ke mgsobed?

0 edmated columnand nw decodersw &h Brge dev ke footprint to de lmerthe curentdrie
requ ired forthe accessofa smgk memory cell mthe cross po mtammy.

b Whatdoesyour mventando to so ke the pobkem diiferently from cunent so lutens?

One columndruers (krge footprmt)forentme ammy + dedEated co lum ntrggers
Gmallfootprmt) foreach columnvs. dedEated columndruers

2 Mukastickusmgcommonrw driers+ dedmated co lum ntriggervs. shared co lum n
and nw driersw iih bikyerarch fecture.

3. Thesame method mako appleabk to reduce nw draerdecoderfootprmt.

c. WhatspeclHitcomponentsAeaturesof your mventenare not present mcurrent
so lutans?

Em kedded OTS Sy ich mPCMSmemory technobgy.
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d. To the kestof yourknow kdge, mlentily any otherpertment mformatanrebted to your
mentan.

None ava i bk.

e. Descrie any aspect(s)of your mventanrebhtingto unusua lresults o runusua Ifunctans
of the com ponentsAechnigues mthe mvent®n,OR checkthe hxkzbw.

- "#56 & () S & (- H# #E/+ & #F6 LV I$H+SI1$0 #SH#-10R 1M #
§-1T0( #40 1-108". 354 6#. +'&"1 . *#21+ & #8¥6 .7

YouMUST mclude at kastone figure dlustrtingthe mventan. K the mventanrektes to
software, mclude a flbwchartorpseudo-code representatanof the a bgo rithm .

State of the art (POR)crosspo mtmemory armay sformedw &h fully decoded draersfor
biilnes,B) y and wordlmes,W D . B) yandW D . dev Ees s need to ke suff ciantly hroe
to delmerthe voltage and cunentrequ med forreadArike operatans. (Fm. )
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State of the Art (PO@
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Fo. State of the artcrosspo mtmemory armay suchas PCM S

1 2 3 C, NVM Solution Group

Ths mventan Bt reduce the footprmt requ red for biilme and wo rdIme drers. Kusesa
smalkrdecoded trans®torforeach of bilmes BT,)andone driercwcuishared w &hall
the bilmes. shown mFD2 The same techniue sapplabk to the wordlime trrnsstor
W T,)sekctanscheme. Shown m Fig3,the schematies dlustrates the cacuitopobgy on
o th bilme and wordIme se kctanusing the same triggermgmechansm.
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Basic Schematics
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Fo2 BaskschematEsofths mventan. kusesa row of OT Ssw fiches cross connected to
eachcolumn. The sie of the columnsekctantansstors,BT,, #smalkrthancolumn
draers mthe currentartcrosspo mtmemotry army.
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Fm. 3. D epby mgthe same conceptof sekcttrigpgermechansm ,the em knd ment dlustrates
smalkrsekcttrnsstorsonkyth columnand nw decoder.
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There are severalmethods makimg OT Ssw iches,shown mF. 4 honeembndment,OTS
swilichcanke made ky shortmgm ultpk nwsanddrshortmgm ukkpk columns ma PCMS
amy. hanotheremlmdment,the swiichcanke made by a w lerrnw and4rw merco lumn.
0 ue to Brgercrosspo mtarea of those dev mesthanthatofa PCMScell, PCM rema ms m
crysta llme state subgctto nomaloperrtmgcondian. Thusa OT Ssw fich & formed.

DDIBOHDDIODY
DOIOOHOD OO

oS multiple rowsand or shorting multiple columnsin a

PCMSarray. In another embodiment the switch can
be made by a wider row and/ or column. Due to larger
cross point area of those devicesthan that of a PCMS
cell, PCM remainsin crystalline state subject to normal

operating condition. Thusa OTS switdh isTormed.
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Fo4 Form mg Ol Ssw ich ma PCM Stechno bgy.

Wew lluse the nsE schematEsas shown m Fip 2t llustrate how to sekctone bl na
amy. To sekctcellC4R4,amay bis sshown mFD.S5 The columnsekctan sdone by
pubkigTCsnode. Assoonas,OTSonC, Btumedon,the “D eck supply”w @l pullup C4to
Svolkts. The potentildrop ketween Czand Ryaw dlkecome 0V therefore thresho ld sw iich
the PCMScellIC4R41t0 com pkte the memory access.

ntel Confidential




Select Bit GR,
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FD.5 SkctBECsR4w dh columntripgermechansm.

» JSOTEOEOIB DD

The deta #ed tin ng B shown n Fm. 6.
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Memory Access ( Example: GR,)
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Fo.6. Tm mgdagram forthe sekctanof ce MC4R, ma co lum n se kct trgge r techn mue.

To mpkmentcolumntriggersekctscheme ma multadeck crosspo mtmemotry amy ,three
embmdmentsare dlustated,asshown mFm.7,Fp.8and Fm.9.
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Fo. 7. Fully decoded co lum nsekct.
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Multi-Deck embodiment (1)
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Fo. 8. Sharlmgcolumndecode cocu i ketween decks w &ih deck ®o Btan trans sto rs.

Multi-Deck embodiment (lll)
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Fp. 9. Sharlmgcolumndecode cacu i kztween decks w iih deck mo htian res stors.

honeembdmentof doubk triggerscheme (mthcolumnand nw),Fo. 0 dlustrates the
bisto accessthe cellC4R, mthe amy. hthsexampk,columnsekct Btriggered by
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pubkmng TCsand biilme C4 B therefore pulkdupto 5/ . L kew ®e,ow sekct Btriggered by
pubkmg TR4and wordlme R, B pulkd downto -5 . Once the voltage atcross po mt B
hgherthan the thresho ldvo lage of the ce ll,ce NC4R,4 B successfully thresho I and
accessed.
PCMSArray
SletGR, 57,
.-2 _)0_)-;' LJ iLrT .Select: Volt reference [-5\&"].
3 P L READ: SA
3e I B | WRITE: Current Control
5V 200uA supply | 1= é é 5 @ ELL
0>3->0]111
o J% 9 .
Gﬁggggém
= % g %é .
G — % g g l é "
@ Intel Confidential C‘l ?g C; Cy NVM Solution Group
Fo. 0. Bothcolumnsand nwsuse sekcttriggermechansm foraccessone cell

B. VALUE RO OSITION SANDDETECTABILITY

Value of your mventanto ntel(how wll ke used by Intelora com petior).

A candmate for4staicks PCMS mpEkmentatanforsmalkrtik densily w ihoutdegrdmngamy
Byouteffcmncy.

2 Who B likely to wantto make,use orsellth® mventan?

0 RAM and NA N Ihcum kentsand new phyers.
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3. How would use of the technobgy by others ke detected (me. how would you determ me
whethersomeone else wasusmgyour mventsn)?

Operatmg specand SEM.
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