STACKED DEVI CE | DENTI FI CATI ON ASSI GNMENT 5Rel at ed Application

This patent application clains priority benefit fromU. S. Application
No. 12/ 209wo481viuzéme 11 Sept enber 2008 which is i ncor par@Eedoidesesn
by reference. Background 10Conputers and other el ectronic products,
e.g., televisions, digital caneras, and cellul ar phones, often use
menory devices to store data and other information. Some nenory

devi ces may have nultiple sem conductor dice arranged in a stack.
Each of these dice may have its own identification (ID) to allow

appropri ate conmuni i [WoTel 15
conventi onal techni ﬁ&%?%@%@ﬁ%?ﬁﬁgﬁe‘%ﬁmﬁgebond
programm ng or fuse programm ng. Sone stacked dice may not have wire
bonds, and _therefore wire bond progr i Jay be unsuitable. Fuse
progranniné may invol ve individuéﬁ%%gggéﬂg%#ﬁg an IDto the die
before it is arrangmp’a&ntdpgh@ha@klawst}iaioﬁtmﬁefﬁiﬁ@mUSuAppmaﬁxgmdsrm ng
may al so use s rd ke to. 20 tra and its
nosigned 1D ROSMORAUR! HoShioen D8 vy TS atpn R ER O aFEOk

Bri ef Descrlptlon of the Draw ngs FIG 1 is a block diagram

of an apparatus including dice and connections 25 according to an
enbodi nent of the invention. s a schematic di agram

showi ng a idevi ce h%mg&e@aﬁ@&ﬁéceﬁaca&u%mu&@glgc 1ADRigRL @gitaccor di ng
to an enbodi nent of e invention G. 3 shows a parti al

cross- sect i on cémerss, gad sedlalar phangs PR wse SeAOKRY davicgs etans 842 andaiififect i on
according to afiparded §5HAL m%oxé%wbéb\iﬁﬂ;ﬂag@muﬁﬂ:e sehicBn@liRpgica partial

cross-section of sone dice of 3 béfore
arranged in a stack. Each of these dice may have its own identification (ID) to

allow appropriate communication. Assigning an ID to a die in some
15  conventional techniques may include performing either wire bond programming
or fuse programming. Some stacked dice may not have wire bonds, and
therefore wire bond programming may be unsuitable. Fuse programming may
involve individually assigning an ID to the die before it is arranged in the stack
with other dice. Fuse programming may also use some kind of record keeping to
20 track the die and its assigned ID. Record keeping, however, may create

additional work.

Brief Description of the Drawings
FIG. 1 is a block diagram of an apparatus including dice and connections

25  according to an embodiment of the invention.
FIG. 2 is a schematic diagram showing a device having a connection with
logic AND gates according to an embodiment of the invention.
FIG. 3 shows a partial cross-section of a device including a stack of dice
with a connection according to an embodiment of the invention.
30 FIG. 4 shows a partial cross-section of some dicc of FIG. 3 before they

are arranged in a stack.



are arranged in a stack. FIG 5 shows a partial cross-section
of a device including a stack of dice wth a connection having
conponent sworrtlyaBiresi de of the stack according to an erIodiSTamtoseshs

t he inventi on. FIG 6 shows a partial cross-section of sone
dice of FIG 5 before they 5are arranged in a stack. FIG 7 shows a
partial cross-sectgRf sQfiows ﬁ%rob@%ﬁ'&ﬂ&f&&vﬁ&ﬁﬁiﬁd anfaaeowiw a
connection without vias coup to sone contacts of e connection
according to a\nthew@gmcwavm OPWEOIIGHV@mbP@ﬁIde of the Stack#@fd@gé?lé‘%s a
partial cr 055e§1‘88&1¥u@ﬂto?fthea}n\%ﬁﬁ+xf39 including a stack of dice 10 with a
connection havi a symetri pattern according to an enbodi nent of
t he inventi on. FICFIGCShO\QS sprotiad crospsectioradf seme dise SEEIG. helore tBome di ce
of FIG 8 bhefqr ranged in a stack. FIG 10 is a
fl onmchart ghO\%lr naéltaggééﬁe"?%gtga{)f assigning IDs to dice in a 15 stack
accordi ng to an enbBBii7rsbows opartidh erossseetitn afia. device inchiliBg abtkck of dice

fl owmchart show, a_net.hod. of arra dice | rding to
an enbodi ment ﬁﬁllg‘ltcﬁgnqch%mﬂim ﬁwaﬁ(ﬁgi#% THREWS conmts Ofstg'g%&g%cgfégdl nggt

an enbodi ment aedordifgtoi an\embbdiment of @aeh@ntied Descrl ption Fl G 1lis
a bl ock di agram of arat us 100 i ncl u

104, and 105, and Eﬁgﬁég WphRarHa] GrosfEpei e af%ﬁl(g?ﬂﬁchlé Sé & od| ment
of the invent iuQ{haoﬁﬁtﬂﬁﬁ@i hbﬁunh&&yﬂ&wriclqiauetﬁ abtordifg ionalethedimient of
menory devi ce, rqcessor a conputer, a television, a digital
canmera, a cel IIEFI“é Hffbne, or anot her

FIG. 9 shows a partial cross-section of some dice of FIG. 8 before they
are arranged in a stack.
FIG. 10 is a flowchart showing a method of assigning IDs to dice in a
15  stack according to an embodiment of the invention.
FIG. 11 is a flowchart showing a method of arranging dice in a stack
according to an embodiment of the invention.

FIG. 12 shows a system according to an embodiment of the invention.

20 Detailed Description

FIG. 1 is a block diagram of an apparatus 100 including dice 101, 102,
103, 104, and 105, and connections 110 and 120, according to an embodiment of
the invention. Apparatus 100 may include or be included in a memory device, a
processor, a computer, a television, a digital camera, a cellular phone, or another

25  electronic device or system.

Each of dice 101, 102, 103, 104, and 105 may include a semiconductor-
based material (e.g., silicon) where elecirical circuit components are located.
Connections 110 and 120 may allow communication to and from dice 101, 102,
103, 104, and 105. Apparatus 100 may include a control unit 106 located at one

30 ofthese dice, e.g., at die 105, to control operations in these dice or exchange
information (e.g., signals) between apparatus 100 and other external devices
(e.g., a memory controller device or a processor) through connections 125, Dice

101, 102, 103, 104, and 105 may be physically arranged in a stack and
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25el ectroni c: devi ce or system Each of dice 101, 102, 103, 104,
and 105 may include a sem conductor-based material (e.g., silicon)

wher e el ecwoizomlo3giopcuit conponents are | ocated. ConnecrdmuRibiBssand
120 may al | ow comruni cation to and fromdice 101, 102, 103, 104, and
105. Apparatus 100 may include a control unit 106 | ocated at one 30of

these dice, e QmIem"i’v:Fns,?'1(53 1%95,mdt195 9?&% RES Al &hét@@ﬁﬁnd' ce or

exchange i nformation en appar at 0 and ot her
ext ernal devi drsughshepe dicg. rrermry control | er deV| ce or a processor)

thr O.th connect | On%a&?o%dm@lﬁ? 1??9]1 3119)% an%iQ% nﬁgﬂivle?cggérgxﬁ may be

physically arranged i'n a stack and™ cohnection and 125 may
correspond t o idenfificatibn () ;tradhbtmgtlishbnerdmfrbm raotutgd:r anth eldev ehipcepriattach of

dice 101, 102, 103 105 hav r cation

(1D) to di & r‘i&‘BFlé‘H“’%% AL Rt el e Pl I@w?g%é{r’%gg% 24 8

conmuni cat i on 109 map ﬁuﬁil@'r('e.gawherﬂhe tioe se nohnoRctuisdpieavi 04 ;[D a:ﬂﬁiay édaB

104, and 105 initjall th e are fact ur.ed)

have no 1D or %aﬁ%sﬁnggéhgll?ﬁ'é’% ?Pqﬁcff‘b\lfhdélppﬁffg‘ gQBP’éiBIa%f’(‘%’ éegﬁﬁ%ﬁ’} at us

100 nmay assi ghewHdDE 6r 1gplaceis IRK) td@WMes 21061 thejeldie@ubhgar Degssipan&onme or
an | D ass ment The D ass

all of these during nnment y be
per f or med dur&ﬁ@ﬁaﬁssiwp'dp?&lﬁﬂebfﬂmgqg d&B%?‘HPH’& 1338gn o %pﬂﬁﬁﬁéﬂ&?us 100
may assi gnodi f f er eAppdeBtud Q00thHeasdiBd difidlas IDESdicanet, 104 1o£aﬁdnmaD
assigned to each die may include nmultiple bits. For exanp

appar at us 100 BaglyI aeizpsd 18 eéfél digypay @Gluﬁ?l’é?“lilfled’ﬁﬁ E%Ts‘?‘@rﬁplﬂiﬂ@ﬁ?"ﬁ%s di ce

101, 102, 103110@81‘35/&%11:5@@5@9?@hﬂﬁelh&éndlﬂiﬁméﬁio%cetlm 102, PRShfgnment
inthis exanple di ce 101, 102, 103, and may have | Ds 00, 01, 10

and 11, respedf4.vespgotivaiyeFhus, ﬁﬁqrﬁh%ﬂh@mmwmawlm%@ 1967 O%ay
comuni cat e wibh ;68664 ﬁlh%hmfiﬁgio@m M0y, r\%ﬂepectﬂvgxyaﬁ@eélmw bits

are used here for each as an exanpl e; ver, "apparat us 100 may
use any nufbeexapplpiapparsiny 100qady dqommunicate W@c@lp bessd o3RO0, 1Bnsf er

different 1Ds.pf,fi NJ(’?E: ﬁéeﬁﬁérerf&lgé I%ajs%’exéaﬁﬁ e; hbQaver; gargﬁgs

during an 1D assi gnnent par at us may use a single 2 onnecti on

(e.g., a singleo plhygsmb(nhmh@)ofbrts foutach pfPe connections (e.g.,

mul ti pI € Connections 120 may transfer different IDs at different times 10 dice 101,
102, 103, and 104 during an ID assignment. Apparatus 100 may use a single

20  connection (e.g., a single physical line) or multiple connections (e.g., multiple
physical lines) among connections 120 to transfer each ID. For example,
apparatus 100 may transfer multiple bits of each ID on one of connections 120 in
a serial fashion (transfer one bit after another). In another example, apparatus
100 may transfer multiple bits of each ID on multiple connections among

25  connections 120 in a parallel fashion (transfer the bits concurrently).

Connection 110 may transfer control information to dice 101, 102, 103,
and 104 during an ID assignment. As shown in FIG. 1, apparatus 100 may
inchide logic components 131, 132, 133, and 134 located at dice 101, 102, 103,
and 104, respectively. Each of these logic components may form a portion of

30 comnection 110 to transfer the control information from die to die during the ID
assignment. As described above, connections 120 may transfer IDs that are to be
assigned to dice 101, 102, 103, and 104 during an ID assignment. The control

information transferred on connection 110, separately from connections 120,
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physi cal |ines)-anmong connections 120 to transfer each ID. For

exanpl e, apparatus 100 may transfer nultiple bits of each Don one of
connect i onwW0120/G30798 serial fashion (transfer one bit afCEUS2009056538 ) .
I n anot her exanpl e, apparatus 100 may transfer multiple bits of each
I D on nultiple connections anong 25connections 120 in a parall el

fashion (trangfy ra115‘9?aéﬂlff—f§ié>g?8§qbﬁl’ ggg,l é{%-lo%r}&%ﬁfeia%nﬂeﬂtgr ]j?.ﬂ-mhl’D ansfer

control infornmation to 3, and 104 ‘during an |
assi gnnent . Asowledwmsil?0.FI G 1, apparatus 100 may include | ogic

component s 131, 132, d 8o 131408 Sl s ke Hind3, anc

104, respectively. se’l'0gi c’conpone _ So m a portion
of 30 connect itansféri: ¢ontrolriafosthationtiiven cotrolruit 106 fodinntGloH02% 1¢kre e to

die during_.th D assign . d rib . t.ions 120 may
transfer LPs tqﬂéfucgié“ ?agﬁ‘ég&gsseg%%en %?ﬁe%el‘%ﬂléegpo%ﬁ% m%glga%%dé,%and 104
during an | D agkiqgmpmner. lWHm%a aqmrticnlairdiier@é.gmrdiaﬂ@bmedeivanﬁtﬁeal:m@ﬂ onh f
connection 110Q,_ separate connections 12 nmay. a ch o
dice 101, 102 MIQpRALOn ARparFys [@%@’c@‘]’%ﬁ%?%‘i"h’g{ﬁt%“% eh}egir%(gg"
connections 12@s00) that idtR@bRrréDsP@ARREISns1IZD, Tha? theb3diculandie kidd may

operate to sequentially. transfgfe t he contr.ol 5nf.or tion fraomcontrol

unit 106 to distow thelD imiggmemeny elemants oy poregisien) 135 MDe 45 a1 fiBse di ce

may recei M@ t e 1091iskiened bO MNRbLIRBidN 1@y AasiBGhatsHre! infofheiibna
particular die (e.g., die 101) receives_the control,  jnformatiaon
appar at us 100t%9e"gﬂ1369x§-t 12) 5@ phat epppratus 49Qmpyyassign aidifferemt I (g (ulbsg |
bits 00) that gisolkaarsf gered on connections 120. Then, the particul ar
die may store the IDin its nenory elenents (e.g., .registers) as its
ID. After a die (eBgﬁlféesysnap@mmp}lsi@@éé?@%&e&ﬁm PHEOEBhnect i on 110

may transfer the o ' PR Pméh drall f0d BaPuse 102) so
t hat appar at utsl 100%%5&&%%3{83{%{1%3& f%éltrggrﬁt t’In‘%is(g.g b?}tggsem) to the

next die 15 cBwsptitas 1&g 20dnacusicornsctions 13hes a1tpig) fodransfer dtheinsf er
Cont Ll |00 TR oL A, 30021 100
bus) to transfoperatisinieuch as a write operation to store data into dice 101, 102, 103, and
104 or a read operation to read stored data from these dice. Apparatus 100 may
include a device described below with reference to FIG. 2 through FIG. 12.
20 FIG. 2 is a schematic diagram showing a device 200 having a connection
210 with logic AND gates 231, 232, 233, and 234 according to an embodiment
of the invention. Device 200 may also include dice 201, 202, 203, and 204 and
connections 220. Connection 210 of FIG. 2 may correspond to connection 110
of FIG. 1. Connections 220 of FIG, 2 may correspond to at least a portion of
25  connections 120 of FIG. 1. FIG. 2 shows device 200 with four dice as an
example. The number of dice in device 200 may vary.
In FIG. 2, device 200 may use connection 210 to transfer control
information CTL and connections 220 to transfer IDs during an assignment of
IDs to dice 201, 202, 203, and 204. Control information CTL may include a
30  signal, which may represent a bit. Control information CTL may include only a
single bit. The single bit may have a value such as logic 1 or logic 0.
ID bits 1Dy through IDy in FIG. 2 may include signals representing
multiple bits of each ID (where “N” is the number of bits in each ID) that device
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information, e.g.,:address, data, and other control information, in
ot her operations, such as a wite operation to store data into dice
101, 102, WOR1AKE204 or a read operation to read st orBd/GR0®/05§338N
t hese dice. Apparatus 100 may include a device described below with
reference to FIG 2 through FIG 12. 20 FIG 2 is a schematic diagram

show ng a deV'z@an?Qg %‘é& Bdif r&?&ﬁbecﬁ*dic%  Jia Wok han!:l@@& Crahih At €S

231, 232, 233 ccording to an enbodi nent of the invention.
Devi ce 200 nawaans@m tmbetmgrwdél@s @ bits aepthe poghitsdave Donary walue of

connections 2 E Iqﬁﬁi

connection 11 ’oqlgﬁ]gﬁﬁtfll %ﬁ%@gg’grﬁg%ﬁ@o ﬁ%ﬁ%§€rggﬁé%qr%sugond to
at least a porAﬁeoanB)iswigmdtma:dib;ﬂwic&mmﬁyﬁh@emevmesofmhm
device 200 wi th f dice as,. an i n device
200 1y vary. outiDy S i3ty 8 SRy i En B TR b Aol o 4 1 P
transfer cont rdcﬂfcrcnnﬂxar et éxampleTiften adirst b ivasdigren so A2Q01, demcamﬂf er |IDs
during an assi i.ce 201 0203, a Cont r ol

i nf or mati on @gpﬁavaggs %fol?ng’?ﬁBh‘glF‘%“Bé%%ﬁiﬁ?%@eﬁg%?%& ¥ a bit.
Control infor mdr@maﬁ[ﬁongpmslt@sdsigdeoaaé:}ozazw agi @4bit. The single bit
may have a val ue st}ch as ic | t hr ough | DN

in FIG 2 may incl 8‘50%%08 s“sPéﬁﬁ%é@&ﬁ r?&cﬂ?ﬂleﬁt?"ﬁ'ﬂéatﬁ? 5&0“6‘?3‘% abh 1D

(where "N'1gi s didd@onwobeIn3 aindk04 fo lbid LarRspbling M Frofl@vheRtio? ) HaY
assign to a different one of dice 201, 202, 203, and_204. For

exanpl e, when SBF if 5 lisanemery glemgte aDRAce 20Qaagialse useihe LAED #igRalis t s have

a binary val ugnhffge hbvatub8Nari thhtPas H&M %dﬂiitﬁéﬁn&g\/cﬁ&etm)lam bi t
| DN nmay have a b| narél val ue. After an IS asm&ned to a

devi ce 200 mayOdlahg ordlifarnipalugso fpt fﬁchsfqhBﬁwSZ %?%&934%2%
connecti ons 220, 3gvd Nafiqud o ﬁ?f)leéx%ﬂlb]t’:' &mmo@ﬁaﬁs%wa%t El%uﬁléii’blf ferent

di e. For exanpl é, after a first IS assigned to die devi ce 200

may changd5t hée-g-ahigddo lord ppil mith aflﬂ valng &EJ,H)OD '@M qorrﬁﬁ@n@méé@ (¢-8- have
three differegi, ﬁ@ﬁ'fﬂeﬂ%bmé 55 IB%' aﬁﬁ%égﬁ}stts %1811?1% Iagr@iﬁflgﬁﬂ% 204.

Devi ce 200 may use a signal Latl onnec |on each of
10 dice 201, 2¢2ndsigsl leaﬂdegohwt)@o ttoage the vdve esholitiongeWaine devg.»

connecti on 2293)?{%“@&%39 ?hfhttﬁe%%eﬁyﬁgﬁ;ﬂ a.n Devi ce 200 nmay

al so use the ue o | D that has been
assigned to a die Eﬁﬁfbﬁghqusc@ lﬁtsi[Dl hEigh PDBheingiten2®rred on mulfiplef er ent

val Ue, 50 thab gl Obedoflb R0t pi0R o8 oAk AR D

uni que | D For "exXanpl € evice asser S|gna ?'(evel 15
(e.g., high) myhxsmbnagie ¢tdonwdtioh (ag;‘asnsgle piaysicel l(ne) &f confddionts@2@ to

coreoPon 10yl n5of milh eyl Tista s oo 200 TR henoe 117,
t o change the val u€omkctione1 Ehay@e@eﬁtfa!l‘ifyﬁ@ilm chtral infortifioh €lDRE 1t
loads the 1D w il bNG 0es vl Ygs Lok emonding 5iSe 201, 202, 203, and 204.
25  Device 200 may initially (e.g., before a corresponding die is assigned an ID) set
each of nodes 241, 242, 243, and 244 ic a value that is different from the value
of control information CTL. For example, each of nodes 241, 242, 243, and 244
may initially have a logic 0 value and control information CTL may have a logic
1 value. An indication that control information CTL has been transferred to (has
30 arrived at) a particular node (one of nodes 241, 242, 243, and 244) occurs when
the value of that particular node changes from one value (e.g., the initial value of
logic 0) to another value that matches the value (e.g., logic 1) of control

information CTL. In contrast, an indication that control information CTL has
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FIG 2 shows JD bits 4D through IDN being transferred on nmultiple 20
connections of connections 220 in a parallel fashion as an exanpl e.
Devi ce 200wWoea104se79a si ngl e connection (e.g., a singl e QIN/BI20@k056381€)
of connections 220 to transfer ID bits IDI through IDNin a serial
fashi on. Connection 210 may sequentially transfer control information

CTL to nodes %§ébe ?ff’f%,sf&r%&o @ggino%&éiv@& tﬁ%arﬁaﬁmﬁa@anaig%d&% 202,

203, and 204. VI ce initial ., before a
correspondi ng 262,6243911@%4 gﬂ¢ét$ Véﬁn F@)Vablepf@a@ egempipdachapgel at 242 243,

and 244 to a ugﬁe.é.,hlﬁé m!it§a]l ifd cﬁflﬁé%& ?)f tﬁ%’cg%e&slﬁgrﬂtaﬂdﬁgﬁfvalEQ(gé 9bgic

i nformation . FO each of’ n 243, "and 244
may initially Iblaf/@naollm@rmat@nﬁﬂ.ue and control information CTL may

have a | ogi.c 1 val ue. ihdjcat i has
been tr ansfser red télc(eﬁﬁg’ iggdiog,” \92@4 arai ‘“é’ﬁl(ég%‘t’. ctt‘ijar‘%rSlir?Bﬁ crllga%f
nodes 241, 242gsp2diSclyand shidddh)in HE., saoh,fmémrctuitew]awk 263, ahd264 may

Pogi c 0) to afBuiEP o gepRromAte s e ToLmtray Byt o D) o
COP'[ rol jnf o&@ﬁﬁﬁoﬁiﬂaybé ﬁa&wmtedaeircmaagi 202,088 Qshﬁﬁay @cmleiéabd:d )

i nformation as t ra rred, t ved at) a
particul ar nod%fo%ﬁgﬂ@gﬁéd@gf%ﬁ 4 abpofles g%‘dagﬁﬁgg&‘}@?@ W8n the
val ue of tbe nRade eRER.4, Mﬂglb&ﬂlﬂed)s%tthﬂntl@ésael Qazgms atnbe44maya1ad>
value of logic 0) that 1s different fromthe val ue 8 1) of
control i nfor kaEFER Ntial valbgxeeg adpgic valpel). Fdisr the itial A grﬁﬂpofjﬁ%‘ﬁd
circuits 261, 7246243263 24814 seSéhch bLERERS 2616240, 2655 arkd B4 ndytedse the 2,

each of circuits 261, 262, 263, and 264 may couple to sone of
connections 22elugRbihe infprmatioryt thase Brrgh o doieing W(B‘F‘ﬁ%frm mAf SRt i on may

be transf erre‘i’nfo&:ﬁﬁHC@ih&@ﬂe&n%ﬁ@sfer?e@% ﬂl@@&'l’%?é‘ﬂdﬂ?’dl@et enabl e
i nformati on ENI1, and EN4A at nodes 253, and 254 to

an 10i ni tilal val ue“ﬂ@ngonHOhlan;@a%onﬂéTlu@ tepsferedth apderdde2d 20243, o042

243, and 244 I i ue
0y Afterthe upfy freBindfl dBRoddHad o 0b 5l 209pebgaRonay e

each of circuiassigroadD to 6@t copgsponding d@ﬁfon@@mgl@nwbemq\?étr@lamfe@n%mnt he
nf o mat  on O EEaRERTR, dRe 8l 207205, 8 bR aleoBUnE IR HE Lovhen
control infor waculo(nn{ﬂﬂﬁunmtﬂ%w%ﬂeﬁ@emdtﬁﬁmfdk @rtspoRding d@my sefr
20  anindication (e.g., flags or logic elements in the circuit) to a particular value to
allow the corresponding circuit to receive ID bits ID, through IDy from
connections 220. Then, the corresponding circuit may store ID bits ID; through
IDy as the ID for the die, so that the die may identify itself or be identified by
another die or by other devices external to device 200, The corresponding
25  circuit may store ID bits ID,; through IDy in its memory elements such as
registers. In FIG. 2, after a die is assigned an ID (e.g., after the ID is stored),
circuit 261, 262, 263, or 264 corresponding to that die may ignore other IDs on
connections 220 that are intended for other dice. For example, after a die is
assigned an ID, circuit 261, 262, 263, or 264 corresponding to that die may set
30  the same indication or another indication (e.g., other flags or other logic
elements in the circuit) to a different value to allow the die to ignore other IDs

on connections 220 that are intended for other dice.



244 of a corresponding die (one of dice 201, 202, 203, and 204),
device 200 may assign an ID to that correspondi ng die. For exanple,
when cont r oo 200F3pat i on CTL is transferred to node 2418CI24S2009R4638 or
244 of a corresponding die, the circuit (one of circuits 261, 262,
263, and 264) of the corresponding die may set 20an indication (e.g.,
flags or logic el eqRh Sotdl hfEmShdnGtT ) nbPushsfofbd loGialias41vadaieqs,o

I'n

allow the corresponding circuit to receive ID bits EDI tﬁrough | DN
from connect i ond44ufE comprppndingydic,doyire2(Ponsl neg asisnen® 1 0E)t store 1D
bits W throu - | i dRGisdbe My
identify itse??ﬂégwb@%%gﬁgo#%e I%W‘E%g‘% EIl’ﬁ%l e or (E)y ot her devices
external to dewhsfercd00nodEl?dl.cHR 48 parPdt nfje aBregpandinge Wierdy ckewtr(eng D
bits 1D through Lo I [ rs. In FIG
2 atter aodr S0 afty aih 28% T oEAE Ll ResButithedts RARLELE R )
circuit 261, 2aRatidbR,g. dlag@édogiocelemspoindhagraus) tohartidiver yeduwe tb gnor e

ot her Ds on connectjons 220..that are._intended.f o L r
exanpl e, af t ePTRYite qogreﬂ:ggﬁh&%g&uﬁﬁ?%ycolﬁsp %Iltlalll{g é%%sﬂg%ﬁg&l%g?bﬁgr 264
cor r espondi ng Ibpthidugh Dl fo@ynretions 020 eltwaneedpoutingpdiicoit may igmet her

indication (e.g., other flags.or other |lggic .elenents. i.n the Cjrcuit)
to a differ entng\%ﬁsﬁé‘ ugh o eeTge IOP%&%QWB%E’ &%rgfln&mgtﬁon cte
connecti ong 20rdnbRire@foqhdtaieended for ot her dice. When control
information CTL is _not, transferred to node 241, 242, 243, 244 of a
correspondi ng di e, CHetiiscal.26% %’?ﬁ’y‘mﬁgg‘* H¥ Prpidg snq ‘Pg’q’ﬂﬁn%m’

corr espondi ng Ei?eENBQhd EXAFeMpBotivelye BadhiuTicireitsi26 1, @6DER6B 0imd Q84 miag  not
transferred to node 241, 242, 243, or 244 of a,aorrespondin die, the
circuit (one Siudsicirewi slynatsi(e-ezpic shaments) fRproyas the forgondin
correspondi ng efline MBYmeEIn N, BRE! €133 boEN4 ®itl 2 loghd Alif sB¢h ds%%i@o or
elements in the circuit) to a particular value to prevent the

cor r espond? ng lagie buFar estmplpsadnf caepis R1-7§2R08. T At P¥BIVIdRg 1D bits
I DI through | EReeY A0S whR IdeRSP Ol AEn Ghhitedti t  may
ignore | D bi tsg]\%bflg'lrﬂt l.[?'ou eéﬂilbﬁm?’r%rrahggronnepti_ons 220 unt inl t he control
i nf ormat i on Ciiforn@ition CAkMes rat trensferredtnthe cpwt. Circuits 26t} 2¢2:2¢% apb 1,

262, 263, d ' [ ' d
BN, rospect s JaT oY B G b RRAPEL EN B S s Rl R

logic AND gates 231, 232, 233, and 234 to transfer information from one die to

20  the next die at an appropriate time. For example, after circuit 261 receives
control information CTL and stores ID bits ID; through IDy, that are assigned to
die 201, circuit 261 may change the value of the enable information EN1 from
one value (e.g., logic 0) to another value (e.g., logic 1) so that an output node
(which is coupled to node 432) of logic AND gates 231 has control information

25  CTL to allow it to transfer control information CTL from node 241 of die 201 to
node 242 of die 202. After circuit 262 receives control information CTL and
stores ID bits ID, through IDy that are assigned to die 202, circuit 261 may
change the value of the enable information EN2 from one value {e.g., logic 0) to
another value (e.g., logic 1) so that an output node (which is coupled to node

30  243) of logic AND gates 232 has control information CTL to allow it to transfer
control information CTL from node 242 of die 202 to node 243 of die 203.

Each of logic AND gates 231, 232, 233, and 234 may include input

nodes responsive to a logical combination of control information CTL and a

5



include circuit elements (esg., logic elements) to provide the
correspondi ng enable information EN1, EN2, EN3 or ENd with a logic
val ue suchwa0iwgh®?0 or 15l ogic 1. For exanple, each fCTUS20041056538
261, 262, 263, and 264 may provide enable informati on EN1, EN2, ENS3
or ENd with Iogic 0 val ue when control information CTL has not

enabi e 1 nf or neTaR iR bR aaR i1 6, EXBind B ottt Loe
| ogi g AND ggg é§2h ,233, anQ324; @88 tivelndo pddudea resuins frequipyihodegdtheon from
one die to t he n oJll -1 i-08. after
circuit 261 r&ZErYE: 19 g&%ﬁorn& o?ﬁezjﬂ%lcaﬁlgﬁéa{é%gé%gﬁ%utﬁg I D
t hrough | DN tli@utxa:rdes mplcgnmbdbmﬂlaﬂd 26to logicatlyicomBifd themgluehbinge t he
val ue of the enable_infor | O fr one val u €. , . e 0) to
anot her va?uec? .gmf" 8?‘{:78351;3‘@6’5?'\%%%‘”‘3‘% H@B?J?Ilcﬁglgél Iag%]ﬁjlﬁlgf
czzgupCIT Ed to Inlodenoﬂ8251 wiprédugé £ reSut gad caspul Bddelod o gipoiND @htei2B1,ovhiet | on
toallowit to tra contr i nformati on . CTL fr ode 241
of die 201 tolsrfGH%le‘%E?Zl"S? E%f glrhfdiluc 23?4’%?359:1 {ﬁcﬁﬁ?g"‘z%ﬁr HQE‘Eé?% cont rol
It nf gr rmt2 6 (2)n thtpatnﬁdggffaemj) Eﬁbgic&NIﬁlgatE mpﬂgﬂﬁ?t%dtﬂimbg T‘i?d’t@oxﬂ&i;l gned
o die circuit ma cang al.ue_of { enabl e
i nf onnat i on EREoRRagen Gﬁéhﬁ%ﬁ’eﬁ%“@ d%'PB]di‘ Q})mld’t?rl’@ﬁog Presreapieit
(e.g., logpc &nn%@lnffchﬁiau&{lcpthlog@qi@alﬁ&\mcpéhams irfontptigdENO hisade 30
243) of logic AND gates 232 has control information CIL to allow it

to transfer c&misbyalye{hickandiesesthpt ar Iybas heenstoradingte 201 theyshs o node
243 of die 20$a1u£aﬁﬂefé§u1{ 89b&e 2O IR ?gq v%ﬁﬂe wiiBR mat B théihed4 May

i ncl ude input nodes responsive to a i cal " conbi nation of control

i nf or mat i on CFentphipfoymater € BhpEhidi lﬁéhlﬁ)PP@n‘Me eqndngl wiqrmptignell bas ENL,
EN2, EN3 and s BRLERorR Bk 202 RAdic 2@3 m%@he%%mm@sp&ﬁ&mvel y, to

produce a result at an output node of the corres dl n I ¢ AND
gate. For léxafvmatipmbdsa lpgipl yalveariFraliaipiormeti Dﬁégé@uéoupl ed

to nodes 241 ‘E\Uﬂcl‘?%&m&tgs éhgtgaﬁl%l }Jayncﬁ%@fvgfb); Eﬁg ZHf‘bHﬁs ﬁI)t been stored in

die 201), then the value of the result at node 242 is a logic 0 value, which is

different from the value of control information CTL. Thus, in this example,
control information CTL has not been transferred from die 201 to die 202.

20 Logic AND gates 232, 233, and 234 may operate in a manner similar to
the operation of logic AND gate 231, described above. For example, logic AND
gate 232 may include input nodes coupled to nodes 242 and 252 to logically
combine the value of control information CTL at node 242 with the value of
enable information EN2 at node 252 to produce a result at the output node of

25  logic AND gate 232, which is coupled to node 243. The value of the result (e.g.,
logic 0 or logic 1) at the output node (node 243) of logic AND gate 232 indicates
whether or not control information CTL has been transferred from die 202 to die
203.

Logic AND gate 233 may include input nodes coupled to nodes 243 and

30 253 to logically combine the value of control information CTL at node 243 with
the value of enable information EN3 at node 253 to produce a result at the output
node of logic AND gate 233, which is coupled to node 244, The value of the
result (e.g., logic 0 or logic 1) at the output node (node 243) of logic AND gate

8



5 control information CTL at node 241 with the val ue of enable
information EN1 at node 251 to produce a result at the output node of
| ogi ¢ AND W&t28102B8179% whi ch is coupl ed to node 242. The \EITgES2009/064568
result (e.g., logic O or logic 1) at the output node (node 242) of

| ogi c AND gate 231 indicates whether or not control information CTL

has been tr a”%ﬁ?{nﬁﬁgt&.ljrﬁrﬂﬁh&'o?n@t%n&c@ nﬁ‘bxﬁaaﬁ&?(jl‘f%s R4 IR sRirell o0

control information as a logic 1 value and enable infornation
EN1 has a | ogidie 203¥adis@04.whi ch |nd| cates that an | D has been stored

in die 201), then F c1

val ue, which rratch}é&s]ﬁ(fﬁgij%t tr‘?‘ﬁ’cnrcl)c"r?rEt?dréc‘ilﬁ u‘% orma %ﬁOh&e?ﬂﬁg in
this exanpl e, 2&4)tmtlogiballiymﬁmbimattheoralueﬁtcmgl lb@@nat!qﬂéﬁrsﬁ %m@@ﬁ%r\?@m di e
201 to die .20 eV&ﬂlgﬁg agfee I%tgngg{}gn 43{ Eﬁ%’}%ﬁ%‘m&@mhm& 96111 S a

logic 1 vaPue orrna ue (whi ch
indi cates t ham@erbfll@chasﬂ}‘gate 23dc~eh1vlem chyplai te ndeJZ-’-idr Thasalmf threen

stored in die 201), then_t of t u a
| ogic 0 val ue® } - lpgc 8|°f' ﬁ’@f‘calﬂf’{aql? 8Py 85$@P%ee2%$ Of]lggl(? ﬁf]}gété
i nformation C3B4 infifebiss whethdrlor ﬁotemrq:bhrﬁbmmom €OL haatfcon trasfared 6l has

not been transferred fromdie,6 201 t 20 ND, gat es 232,
233, and 234 @04 Rnad@tiopaldissonpied to ‘?ﬁqg‘dfdet"bce?ﬁg“{%}&‘?? DLP'?on of

| ogi ¢ ANDjgat @adidnal dieseticioasy Bdimitar o fentivsbtspne of dio QD s 20R0Jané 232
may i ncl ude |nBut nodes cougled t 0 .node

24 d to | | |
conbi ne the vaPhelfdFVigeanfdges 1ohjugfude ’t’éﬁ%ldgfinwﬁéﬂémfg’fe %f‘h)é

val ue of enablgeiiiifsq ni@tlgme EDReink thB9alGe 8BAaBI0 irT6raAUGIEERA4 Mo arelzm at
t he out put node of 25 g c AND gate 232, which is coupled to node

243. The val udaypmitiegis sat%%?"‘gander%?b‘rlefoe}nﬁrﬂnl%ﬁrc 1) at the out put

node (node 243) OfFiCPQ'sﬁmﬂ@cgﬁstﬁlzﬁ ﬂmhﬁﬁ@%eiﬁ@%oaﬁﬂawlcerm
control information CIL has been transferred fromd to. die 203

Logi ¢ AND1§at 80B383.rng 20hed ﬁ!icféamﬂauso%@é@ Oéélr!l‘m“éamt 86%(3@%@@3@* and
30 253 to | Og'n&ﬁ'blal’oc‘[ilﬁ ttide Hilag%(ﬁabb@ 204, AR @P04 Qlch'agfogﬁtg@ﬁt'aﬁ&hgr L at

node 243 with the value of enable’informati on’ EN3 at_node 253 t
produce a resdicofdevied0deepatiosbuitar of idprdighldo AlRDO§at B3R, whi ch is

coupled to node 2 ﬂgelzfé(ﬁzg)gﬁ%gfj%@&ea}&g%%ﬁw}\ND lglagyglpohaﬂg Qcf20r | 0gic

1) at the output no 233 1 ndicates
whet her or notmeowny ¢ells, deerfde civeitiispren@licirhiits, inddnput/putpaticienitsgwhichm di e

203 to di %0204 no&silﬁ (Iilgi:g%?wﬁ 8&?%&]12&'? hg%b r%&lgﬁ{ggﬁbﬁ%ﬁthe&ﬁld

coupled to nod& 0gl ca ine t val ue o
control infor@at,i20n Zﬂﬂandtzomoﬂ@vﬁ;ﬁ&owmbéaﬂahgednalauedofe gantlzetask

information EN4 at. n%&ﬁ% %?é 49 pEL g-uce a result at the output node of
| ogi ¢ AND gaté ¢ 5’80}8@) d to node 245. The val ue of the
result (e.g., | ogiEI® 3Ghowsgpaiidl Froad-sectien aflatdevite Bidiecldingle st2eks399 of
logic AND gat ef dice 301, 302, 303, 304, and 305 with a connection 310 according to an
25  embodiment of the invention. At least a portion of device 300, e.g., die 301,
302, 303, and 304, may be represented by a schematic diagram similar or
identical to the schematic diagram of device 200 of FIG. 2.
As shown in FIG. 3, connection 310 of device 300 may include at least
logic AND gates 331, 332, 333, and 334, nodes 341, 342, 343, and 344, vias
30  (sometimes called through holes) 371, 372, 373, 374, 375, 376, 377, 378, and
397, and contacts 381, 382, 383, 384, 385, 386, 387, and 388. Conrection 310

may also include conductive joints 391, 392, 393, and 394 located outside dice



234 i ndi cates whether or not contsol information CIL has been
transferred fromdie 204 to an additional die coupled to die 204 if
devi ce 200wonrciondemot he 10 additional die, which nmay becaiwszb@dnsass
identical to one of die 201, 202, 203, and 204. I|If device 200 does
not include an additional die coupled to node 245, then circuit 254

may ignore ch [ l.£., d j je 204
may omt | ogi %5‘%&@952??%%24’%}?3; ogﬁgﬁ&etﬁ?% Sgﬁg%a fl%g&éﬁ%%%lq%s ng shows
circuits 261, si26&inF83,3.and 264 being | ocated at dice 201, 15202,

203, and 204 as anDexaqﬁb%myggggmﬁ&k%h%ma%ﬁgBﬁg%%hiaﬁggg%%ggmag63,

and 264 may be | ocat ed out &1 Ice such as
| ocat ed at an68hend clinduaive jhints 325, Z@ingiwg sepastakiondwitivg paths Bl and

identical to die,105 of  FI . ice 200 1Ry menory
devi ce wi t%\ cg%@ﬁteﬁegdgﬁ%%ﬁg %%W%@%?ncgg%ggg%cwg}h%,ﬁ%m rol
ci r(r:]u: ts],c and Besipdstiransfempivig 104, cendutiive paths 321 224 382 emapfdrmstioamo i n FIG 2
to hel p focus on_the enbodi nents, descyibe erei.n. Die 1, 202, 203,
and 204 of delfRsieryprmalipn B‘g’?‘é‘?? %“é’d{aianm% ogheéa{?n Bﬂ?’,ﬁgh%s}éotwgck
shown in FI G cSmeétlois 320 ha@inghiwEconductidepafhs STioand 3a2 padrt dxample;

cross-section_of a device 300 including a stack 399 of dic 01, 302,
303, 304, andhgwewcweaﬁ%ﬁ%%wmﬁﬁﬁ O%Féﬁ%lrt&f’ﬁa“ “Btl‘éﬁPaE’%Zl??gafai ment

of the inygnt kphiar MiddRiddlo Sorld0étvePRhOE21dRIREE 300, e.g., die 301,
302, 303, and 304, naéﬁge represent ed %ﬁta schematic diagram sim | ar

or identical to th¥as3hkkmueh 3, soptasts 5 tushciSootnd carduefivs jomts ag

shown in Fl G 38; heR3R86Y ineRdSddhardiive Biaterigl, JRAnHRY in FIC! 3ideleddt al €ast
| ogic AND gates 331, 332, 333, and 334, nodes 341, 342, 343, and 344,

vias 30 (sonebpriesofesch abrontaeisd§h tieyeh 358 may contapda cagresponding viado s
376, 377, 378,yahbiedidal cAilcHRF R cin SRk of Aicts 388 throfbh 388 8mi the86,

387, and 388. nnection 310 may al so 1 nclude conductive joints 391,
392, 393, landc@easpondingtvéal Renexineide, @t lgast a portion of each of contacts 381, 383,

386, and 387 may contact vias 371, 373, 376, and 377, respectively, to allow
control information CTL to be transferred to nodes 341, 342, 343, and 344 that
are coupled to contacts 381, 383, 386, and 387 and vias 371, 373, 376, and 377.
As shown in FIG. 3, via 374, 376, and 378 may not be electrically connected to

20  via 371, 373, and 375 by a conductive joint, and via 372 may not be electrically
commnected to a via of die 205 by a conductive joint. Thus, device 300 may omit
vias 372, 374, 376, and 378 in some cases.

Device 300 may also include circuits 361, 362, 363, and 364 to provide

enable information EN1, EN2, EN3, and EN4 to allow logic AND gates 331,

25 332,333, and 334 to sequentially transfer control information CTL to dice 301,
302, 303, and 304 at nodes 341, 342, 343, and 344, respectively. Nodes 341,
342, 343, and 344 may correspond to nodes 241, 242, 243, and 244, respectively,
of FIG. 2. The operations of circuits 361, 362, 363, and 364 and logic AND
gates 331, 332, 333, and 334 to transfer control information CTL during an

30  assignment of IDs to dice 301, 302, 303, and 304 are similar to or identical to the
operations of circuits 261, 262, 263, and 264 and logic AND gates 231, 232, 233,
and 234 of FIG. 2.
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301, 302, 303, and 304 and coupled to the correspondi ng contacts and
vias as shown in FIG 3. Devi ce 300 may al so incl ude

connectio ,ng vias 379, contacts 389, and congdtcltf' oln@i=RL S
395, formrﬁgéﬁ%ﬁ@é%ar ate conductive paths 321 and 5322 t lgszﬁ&e){??éé\?l%

t hrough the dice to transfer IDs such as ID bits |iDI through |DN
Besides transferring | Ds, conductive paths 321 and 322 may form a bus
to transfer infor nthilen3.daepe 39 maydpdude cirghit %Rmpéﬁﬁ‘t%?‘ﬁ]éﬁs%ﬁm%rﬁ’nati on.

FIG 3 shows gORnsebdsiiinid2oddaViiRditd, W Soituphi dRuia Whfeh3rkioand 322
as an exanpl e; however, connections 320 nay include nmore than two

conduct i ve pashevitinFIGayte helpdoqws prthesmbpéimstts desrribed hesH JevissePat hs
321 and 322. . 3 t fed ihhe ¥4 hF&&Paritgnd
conductive | o?gﬁggeg%%e{lﬁ{rl%ﬂj%%% ]fﬂr?g}lﬁl}gg{ogeo%gucti ve materi all}? As
shown i n F§G FEBj. 3ahowesmie faatwes ini corss-eéctien lustrfion ent sesetizs featuiisough
388 may cont agt corr ' ' I j gfivity
bet ween each (ljr*blg%{ncﬁ‘{a%%lzﬂ%%@ﬁ'r gﬁrg?fg‘ggg’ %I%\ét Og‘gtlvgalcsg?ir gg%{(%ﬁgi_ ng via.
For exanpl e, atntdctsa3R tropghr380pmdebnduatie jointsGoht 381 I933¥M, agiS) 11886,

and 387 may contact .vias 3Z1. 373 , I , to

al | ow cont r ol PR SFHE @Bﬁr%ﬂ‘f a?%mgélﬁ{?saln@ggﬁﬁg’ {Og%nogegb%ﬁ%ﬁ 342,
343, and 344 thaighase, mdualteluiin3@dnbick diagdh, ilgg3ion3&@meandl 387 and
vias 371, ,373,. 376, ,and. 377, As sho in.FIG 3 j 6, and
Sre mmy ndb eSOV G e draBiet s dpribprmay naV ke ddon - TN,
a conductive k@ahtitls (cRRshhattialinks)Av Eayhefeitulze aelskoii inaakdsy setomdeved to
a via of die 205 by a conductive, joint. Th devi.ce 300 . m t
vias 372, 374, 376%3‘3?%30@7‘@”1 faehrepoptscl gt 306 to Pf"‘”‘feﬁé’%ﬁ‘%éﬂr%%ﬁ‘%ﬁﬁy

al so include ¢ GHil1Ss &Rihg aB 8xkigndRat of ASloIBA3(103¢2; 803, ekl Faabl e

information EN1, EN2, EN3, and EN4 to_all ow II%gi c AND %?tgs 331,
0]

d |
25332, 333, afantzalinfopnalion Gdiand i bits 10 dapugh 10N HMEYE WAV PYmt i on CTL

to dice 3Q3, pRRZicd 8) 3ot domdfithemtioraodes384t by 3ddicetternahvticdidd,
respectively. Nodes 341, 342, 343, and 344 may correspond to nodes

241, 242, 24330Qfechns s memogyeenirollerdgVice,pT aregesser. REEACEIRmMAY; ons of
circuits 361, r caftibl (AN 0ind 04 bAND, RS IR 6t 861, 364, 308334 3@B3,

and 334 to transftfer control 1 nformation L during an )
in ways similar or identical to the ways used by apparatus 100 and device 200

described above with reference to FIG. 1 and FIG. 2. For example, in FIG. 3,

20  during an assignment of an ID to die 301, control unit 306 may transfer conirol
information CTL to contact 381, which is coupled to node 341 and to circuit 361
of die 301. Circuit 361 may sense the value of the information at node 341 and
determine that control information CTL has been transferred to node 341. In
response to control information CTL that has been transferred to node 341,

25  circuit 361 may change a value of an indication (e.g., flags or logic elements in
circuit 361) to a particular value to allow circuit 361 to receive ID bits ID;
through IDy from connections 220 and store them in its memory elements (e.g.,
registers) as the ID for die 301. After ID bits ID, through IDy are stored, circuit
361 may change the value of enable information EN1 {e.g., change from logic 0

30  to logic 1) to enable logic AND gate 331 to transfer control information CTL
from node 341 of die 301 to contact 382, which is coupled to conductive joint
391, via 373, contact 383, node 342, and circuit 362. Circuit 362 may sense the

value of the information at node 342 and determine that control information CTL

11



30 assignment of Ds to dice 301, 302, 303, and 304 are simlar to or
identical to the operations of circuits 261, 262, 263, and 264 and

| ogi ¢ AND yaten/@ehy 232, 233, and 234 of FIG 2. PCTVUB26t9656533
device 300 may include circuit conmponents such as nmenory cells,
decode circuits, control circuits, and input/output circuits, which

are not shown h'a%lbe': h ﬁanﬁebr%eﬁ f frodg aﬁf’chﬁeéﬂﬁnstefﬂ@co%%ﬂﬁfoﬂﬁﬁoﬁ (j@'ﬁsﬁt‘ bed

herein. Device usi ng techni qgues known to those
skilled in thaasyen trm:ferreﬂaq nadg 34% GE‘NH 3@ medyohengs arvelup eémn@sation

Cross-section i t gram
st rati on. (o Mk sPlseR U BR8]0 BRYLHENAA iR

cogt acts 381 Bﬁim&y@&@velﬁrﬁitsmnﬂimh% , jrdiiohtheve8@Hlyes B@RspBYBIE 1894,
and 395 in_cros ti.0 ust i u 364,
gl o AnD dat 48 TR ek AT Sen@ll o' fof Clidychd AdyAIMD

di agram i | | usbitaiD,alrougioing, a@rthe&[DIfoﬂdle Beat Aftez 3D itolih throughhi®ydireawi Ngs
in this descripti,on ot have section,li 0ss- hat ch
T nee) Swmen_t G 462 S G BE P StonlE iU FRRoREVE IGS.

De¥i ce 300 rraghmgsguﬂﬂogic Oﬁﬂbgi@ll)W’thbIBQiglctAND;g@MBd?&toamﬁkﬂdontro]

i nfornati on and | urin n.assi gnment o e 302,
303, and 304. atign G H&E?Ph%f%rfgﬁzté{ e |°ﬁ51tEﬁ‘§é‘Ps l‘:‘IBi“‘%f?ﬁ"élng%‘bN
however, mgy b&@&mg&w mdwbwslrd@ﬁtmBgmmmndq;ircﬂemce)eaﬁe or by
a deV|ce external to device 300, such _as mepory control | er_ device

or a processorf0 rseatyibe mgessaldis PRSP E‘b‘?ﬂ“ﬁ%{ cantrpl ifopmitignitls | py
through I DN t Qn@ﬂa%reﬁ%lue@@?m WA3D, MsheR 08y tohioAYASsigintEnt HITDOKo die

identical to th s used by apparatus 100 and device 200 descri bed
above with ref3@$ e'éQﬂ FIG 1 and FIG 2. For exanple, in FIG 3, 20

during an assi gnnefyg af héws158(:%@\119'@&%3@1,@&93%&@m@%ﬁé&@cﬁ&y

transfer control information t0 cont act 1, which is cougl ed to
node 341 dAd mdthaespediite amBsige 398 @ﬁs@clséaﬁ (beihrget@rs facemamn §dge383t tae

val ue of the inf e’Tﬂ% " ﬂg,?& qf.]ﬁaéateggglf LRl
i nformation éﬂ?é? ﬂﬁ)?&%ns %ﬂb% ggde 34 I'n response to
control i nfor A3 menha¥Flantideaticahéos Sﬁ@@ntlillyaﬁ@me#l} eEEntagom il reapert to
25circuit 361 h \/ £ Bciflo thef s or
| ogi c eIenentsagﬁggl?ggﬁtﬁﬁéﬁéMﬁoggﬁﬁg?Flcdﬁ%r vg?dgmt% es%ﬁg circuit
361 to recei vdlredﬁobmlth 8psct tdwdge g9 fobhdidatathtcheplhysical strect2edeand st ore
themin i Hh§ ¢ I 301.
After ID ttglﬁt rsnf %l%n? [546%5?’%2 m{ or ezﬁ ?’éjlﬁ 2r’%%ﬁ fl é@gﬁ (J'r;r)lﬁsglg h@e t he
val ue of enabh@mml)mm’aﬁmmiﬁi\t‘es;(eet tg edgec¥9dn de shavarm[FEGi 36 lc(gica(ﬂNDo
logic 1) to en AND ate 331.to.tr f Ln ornatlon
CTL from node® % &fmghg‘z a?%o%pg a%fec%%’ﬁ%‘ﬁ 35 cécf'JSB?thf to
conductive j Oledde 31991For\/dxamf31E3the pan framitan 3 nodedrodd4@yplaitd node ) t
362. Circuit 3 ens he value of the in rnatlon de 342
and deternine ?ﬁm&% f 1Rrag PR e Epde couple ¥ Eontaet' 38 oP RER
25  AND gate 331 faces away from edge 398, whereas the path from an input node

(node coupled to node 342) of logic AND gate 332 to an oufput node (node

coupled to contact 384) of logic AND gate 332 faces toward edge 398. Thus, the

physical structures of logic AND gates 331 and 332 may have different

orientations with respect to edge 398.

30 As shown FIG. 3, vias 371 and 374 and contacts 381 and 384 may be
aligned with respect to an edge 398 of stack 399 such that a distance D1 between
a center 314 of contact 381 and edge 398 is equal (or substantially equal) to a
distance D2 between a center 315 of contact 384 and edge 398.
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has been transferred to node 342. In response to control information
CTL that has been transferred to node 342, circuit 362 may change a
val ue of awoizdisempon (e.g., flags or logic el enents |FCTEUS200906565362)
to a particular value to allow circuit 362 to may receive ID bits EDI
t hrough I DN, whi ch have val ues corresponding to 5an ID that is

different fromth sng'c% nic@lke 1D
bits ID through | ggﬁ(ﬂ'} %te#&lg tﬁg%}éteﬁﬁflfggﬁl}%gg??ayi DI tahrough

113N are st or éuthe cnos&emhorﬂtfztanﬂa%%h@néedwh@ 1y 302, 30% g Hip [Center
information ENg 1§§§0 @vrdfzsctlﬂ@ So-deb R Jf@l{% Jfélfng &99%1&@% ébgtaﬂt‘ih@l

| ogi ¢ AND gate rans er co ormatrI o rom node 342
of die 302 toecqaijtsiies 3BI8hd MR AhsliosminBEF. deantacts38d faorghi3d@ map bt
392, via 3

5, ,contact 38 rcuit 363. Device 300
repeats th IR gng'[‘eSﬁd(eﬁeﬁﬁgghﬁ%%‘?‘%ﬁh ansfer control
i nformati on CTL anBIG#4fsh@vrenparticd krvesseotionl db die 303 aﬁﬂditeﬁﬂbubﬁ‘iGlDN to
all ow assignnent of IDs to Ioglc
AND gat es 33%&%&?‘5@’??%%@3Pﬁg@”‘gaﬁgﬁﬁ%ﬁ%ﬁ“{%?‘%?”ﬁ‘ g%%ect to an
edge 398 of stagk a’i@%ra(nl@aiiﬂsgaake@dfaﬁe Roayof thedizdgeg. 38302 may
gat s 331 and ST egeSAoN T PLaS 151 SUBLCIHERAPFYoF 501 cal
orientati Qo WrdthingemRah 459, Saige 103RAND Ighies $ 1adn8 333 hayse taagled tAND
gates 332 and 334 facing the same direction with reségcvfm]él Igd,)ge 398

Y df

to indicate t g Otth?étoptﬁ?%P@%‘l‘l"%Pf%{l‘?&’Fl%?’](%ofdt“k 3% 13459 | ogi ¢

AND gat es 332 1apis 334stBRo M@ thgdile 3029A tdtRRly dirddtion U s bedh2l aik B2
i dentical) orientation with resgect to edge 398. As shown in FIG 3,

| ogi ¢ AND gat &y bs flinped) ! $xdeeresy rem cad ‘@;ﬁ%éﬂ fligring dieqtion 33 qrileping

degrees) wit hdfrsc%laﬁqsz; fseﬂﬁﬂgglc%a@a ﬁ@gssqmzemamem@%@mferaam an
i nput node (node coupl’ed to node 35 t@q(lc AND gate 331 to an
sige

out put nodé ( ntgetodemps EQJ‘U?IDOT'(F@me&%QH 33@2’)f k¥l éhOZ’B’l indiS fat e 331

faces away fromed reasid AA6D RN F1M Q8B 8 mba P BRE 1HRQ4l8e ( node
coupl ed to node 34 S&%"ég‘% 4ARN) lcga e%332 to an oﬂltgut node t%node

coupl ed to codireation 360) Thos, th@ﬁl}@lGﬂN@J@W%OﬁQﬂcﬂé&gat%&%ﬁ@d Edge 398.
Thus, the phy I y have
T Terent or) BeRdie 20 b e Bhrad Bl A (A2, Becsd RO BE ey
vias 371 and B34 aandbntmni(@rcstl‘@t@lﬂallsaddltlsahomyatlba bl Flgnédingf tagicr espect

2,70, 29955 90ngh ko6t 303 SEINLI syt aRc ROl ERIR AR o
a di stance D2 abntkdsic ANDegates 33 Barfsl 332 noyitcecopp&8d dagrtiondge., 388.
degrees from each other) after one of die 301 and 302 is either rotated or flipped
when die 301 and 302 are arranged in the stack such as stack 399 of FIG. 3.
Similarly, in FIG. 3, the physical structures of logic AND gates 333 and 334
25  before die 303 and 304 are arranged in stack 339 may have an identical {or
substantially identical) orientation (similar to die 301 and 302 of FIG. 4), and
may have different orientations after one of die 303 and 304 is rotated or flipped
to be arranged in stack 339.
‘When dice 301, 302, 303, and 304 are arranged in stack 399 of FIG. 3,
30  die 301 may be attached to a die holder and dice 302, 303, and 304, one after
another, may be arranged in stack 399 with die 301. For example, die 302 (FIG.
4) may be either rotated or flipped before it is arranged in a stack with die 301.
Then, die 303 may be arranged with dice 301 and 302 (as shown in FIG. 3)
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FIG 3 shows a center axis 350 that extends i-n a dinmension

per pendi cul ar to the cross-section of stack 399 through dice 301,

302, 303, wodoBOBo79Cent er axis 350 divides the cross-semti/srdfosasack
399 into two equal (or substantially equal) sides 311 and 312. As
shown in FIG 3, contacts 381 through 388 may be 5l ocated on one side
e.g., side 31: . ’5’63%5:' i i

f:r ogs- secti on%%‘%ougioé?%‘g%kg&@%g idtlae 3??82b E%)%‘%BF#% 3 belﬁagggﬁ %?%katlglrl Eahat
arranged i n sitsadduticd orefbspntallyddenfindhtodie33@f Fiad difer o3k 38.G. 4

are arranged | %ﬁ%%fe%ﬁ%ﬁd% tHe's a%%ie MG e bR Cotftb& S Aifpd befofd ©

302, may be rotare egr ees out a center axis 450 In either
rotating dir eitis amnngddin stecklIPorvathati¢eri§1A02candi30h (85Rowsis RiGad). | ogi ¢

AND gates 331 and 33 e._coupl ed..to.ea a portion
of connect?3 oﬁb?ﬁ‘bgeé*e%gtgg%ag% aognms1 %%mﬁﬁgﬂfﬁcgg{)r %u(r%m&%m& i nst ead
of rotating dident?aB to thatrofidiet 308 @f BIG. ddbefoonit 5 tranged dbSackdice. B@¥ingmy be

flipped 180 degrees from toend.in flipping directi.on. r
f1ipping di re@?’?tl?ﬁlsq%ﬂl?smélﬁg&ﬂ?mlcgd){n Htﬂl\(ﬁ dgiﬁ%%coﬁfngﬁﬁnggg%%ﬁ}? be
coupl ed to eagdlodib ANTNEtest331 fafid BB28in @ize B0 DMIB02 0ORIG @) beforeBeiarl st ack

399 as shown in FIG _3. sho Ln 4. |.0gj.c AND t.es 331
and 332 may fHEar#tEd gﬂa%%ac&i@@ﬁﬁ? Serkagh of %Gé) meyd h@'s‘?%f%ffa%mg

struct ur egg of ot tRQEiee. AND gates 331 and 332, before die 301 and 302 are
arranged in a stack (e.g., stack 339 of FI.G, 3), may have an
i dentical (or subsfl&n? sloMisy Haﬁ@h‘ﬁlpis’aﬁcﬁm’&loféﬁ?"é%‘i @H}quwa% 81k 39 nce

| ogi ¢ 20 AND gatigsso3 350228168, 532 an30sHAGEa dofifectian®1 havRgicb@port@ bef ore
they arranged in a stack, |ogic AND gates 331 and 332 may face

. : 4 y
opposi te di r eel bashsidesss 14 and § Boofsiagk 5% agcpphinedy an cppoirsataf ther one of

die 301 and 30Q2.ii5nehbhied 5002ha} iBGu® cobdpbRPRdiiie br tiehicaDb uand 302 are
arranged in the stack such as st ack 398 of FIG 3. Simlarly, in FIG

3, the ph¥si cedmponenizeldesise 690 ofdYGc3. A thpaxeeption 3t s docatsops 955Gmst or e
die 303 and 3&%@5&@5@&%9@3%%&&5&@&%@ A Godimpiiptheal (or
entica ( ar tod

substantially I orientation (sim ie 301 and 302 of
FIG 4), and eagponentethdidré gmélat orddentien in F1ons and F1&: 5 areesiven ti 8m803 and

302, 305, and Spea LB TAmhAAR, A0GRTILARaE el Wmll B S5y

be attached tinfamdiie GBI eret IDalits B theou@d 2Dy BOBays sindlagovidenting taif t er

anot her, y be arran i 9 W i€,301. - Xmle, die
302 (FIG 5@) %ﬁ@e Qggp%a?%ﬁsefrdarookg(?'éd§%?ce}%lo§) gfjgféf%’efgtj)dr@ ‘éllé?%mfs ar'rgnged
in a stack with difs30dn inlRiéh 5, dtdvk 599 Basrmropnteeaxdy F5@ribm @xtendshin di ce 301

and 302 (as S&%Vgﬂsiénnpe%e%dicgl)ar to the cross-section of stack 599, through dice 501,

502, 503, and 504. Center axis 550 divides the cross-section of stack 599 into
two equal (or substéntially equal) sides 511 and 512. In FIG. 3, contacts 381

25  through 388 may be located on one side (e.g., side 311) of stack 399. InFIG. 3,
however, components of connection 510 are located on both sides 511 and 512.
For example, contact 381 of die 501 is located on side 511, whereas contact 332
of die 501 is located on side 512. In another example, contact 383 of die 502 is
located on side 512, whereas contact 384 of die 502 is located on side 511.

30 FIG. 5 shows an example where device 500 may transfer ID bits ID,
through IDy on conductive paths (e.g., conductive paths 321 and 322) of
connections 520 in which the conductive paths are located on both sides 511 and

512 of stack 599. Device 500, however, may transfer ID bits ID, through IDy on
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Wi thout rotating or flipping die 303 because die 303 may have an
orientation that is identical (or substantially identical) to die 301
of FIG 4.wafaavosdisge 301, 302, and 303 are arranged i redings266oasdsss
die 304 may be either rotated or flipped before it is arranged in
stack 399 with dice 301, 302, and 303 (as shown in FIG 3), 5 because

die 304 may hay rhentati LS. } i@l jally
i dentical) toc?tﬁdél?t% g?p a%‘lggl aggﬁ%g{ﬁeg% !;Iie @?gbgﬁ?tﬂé)gigéﬂg?éggg # n
stack 399. Haekauplé,FE@t3 shalvs side § beitlaonly abd opniwtéing pattaB2 lofor eeritit i on of
| ogi ¢ components in dic such .as | ogi.c AND {n dice
301 and 302 of PFE&" S‘A’L%le %gg%aryén%lﬁ% I%uﬁ@pelg 3?“?“%8’?%%8%%%@(@% ﬁé&*"?s uch
I%IS Gst gc k h399 @éndﬁbt?;e plabh I2dysush that defvice ﬁ];emmﬁ%‘caqsfek E%B%@ml t?IthD@e.

shows a parti Crpss-secti.on o e i ncl udi a
stack 599 of Qn U myiple Bybs g §1§0§§ta%5}95§gé. '*ﬂw%anc%‘ﬁﬁ@%ﬂq%ﬁe 510
havi ng ﬁgﬁgoneﬁﬂlﬁf?ﬂmﬁt@tsbl,sﬁﬂ%lﬁiﬂ 3ahfhapBcoaples tealltip@2pnducder di ng
to an enbodi nen t he i nventiqn. i.ce.500 may J.ncl ude c nent s
simlar or i d@ﬁi‘? @aﬂ" cogluchye H@S@ghﬁ’ﬁﬁﬁgfwn?‘f&#c%a cgye 3,
Wi th the excepbi @mugh b6 WRCR He@BidueliveIAIR afedbPEASALShAides STINECt | ONS
510 and 520 of FIG 5. Thus, for sinpli Ci%(é’g%he cor"{‘ponents that are

r

simlar or idé it siask $9 Eagh affarcpisdols 1 IpVeYgfnmay be
r ef er ence 1habebyp1ddan R&dubBRDamE thatidd oR AR sithe @l@ey{?rge, 0aQQennY) dfkaast er

control information CTL and ID bits ID 1 through IDN in ways simlar
or identical £9 ®gesensdP hits Mptheongh I3v-100 of FIG 1, device 200 of

FIG 2, or device BRI Qhovd {partil cross-secﬁ?nﬁ*@l@%_liaﬁdﬂg?mégﬂﬁ gck 599

has a center axis 550 that extends in a dinension perpendicular to
t he cross- secbfors they as¢ acdaged stack SRUefFIEi & eWhendic §@bandsiiss02.04q 504.
Center axis 5 i [ i; equal
for substanti 2??35' %%%g%&&;ﬁﬁ%ﬁ?g%&gﬁg%%le%ﬁtﬁﬁésglﬁ}ée%gé ’ %gﬁ?éé?’tag 381
25 t hr oughs 388¢ miateh 80 dsgreteaboutn asnter &iisied0(in eigher rofgting dgection §b1 8k ack

both si des. 510wl WGl s32BINE ek RADEARESH 50355y BE GogpRads e o
l ocated on si d&hitr tokon e pertionnf amhecdig SHf ofdtagk 591 asi S_l;OW@i;?eEIQdio n
oo 212 L0 A e il B g ke
30FI G 5 showmagbe @imapleD degeeeioahd ® b h fipying daetibe 653 @ fbpiiisg
moush | O OB-EBREL PR k2o s ORTHE: AP TS 222)
sides 511 and ofhto@bmsi pirkobonhiibic £ 0aFGtackhiddey eligwmmFIGransfer | D
bits 1DL through | H& 9ghows a partial cross-section of device 700 including a stack 799
of dice 701, 702, 703, 704, and 705 with a connection 710, and without vias
coupled to some contacts of connection 710, according to an embodiment of the
25 invention. As shown in FIG. 7, connection 710 may include af least logic AND
gates 731, 732, 733, and 734, nodes 741, 742, 743, and 744, and contacts 781,
782, 783, 784, 785, 786, 787, and 788. Connection 710 may also include
conductive joints 791, 792, 793, and 794 coupled to the corresponding contacts
among contacts 781 through 788, as shown in FIG. 7. Device 700 may also
30 include connections 720 to transfer IDs, such as ID bits ID, through Dy, during
an assignment of IDs to dice 701, 702, 703, and 704. Connections 720 may
form a bus to transfer information besides ID; through IDy, such as address,

data, and other information. Device 700 may also include circuits 761, 762, 763,
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conductive paths that are on the sane side (e.g., on side 512) of
stack 599. For exanple, FIG 5 shows side 512 with only one
conduct i vewpabtw3@by for clarity. However, side 512 nay BQmos2ai®/056538
mul ti pl e conductive paths simlar or identical to conductive path
321, such that device 500 nmay transfer ID bits ID through 1DH 5 on

wher e each of " 1Rl ?fs?“gg?““%%%Bf&“%%%ﬁ%‘ﬂﬁﬁg%4ﬁ*§“f%ﬁ?E‘*“Q“’%?‘a”"' ’
&r

mul ti pl e condddl) gatesyal.S2(B3gand 766%&@‘86111@@1)&@ %KOIahngBfZ@P of
t 5 | h th
conduct i ve pathk SHEETE: 12 163 3hd Tod PhediarRE i B gl Bull 07 Ck°

conductive paths are 6f stack 599.
Each of circuidsgecBély. S6is 786342,448 286744 m@mmspondﬁyndd@% 2Bupl ed

to conductive hat a e.,on ( e 512) of
Stack 590 1o 7EeaAH Bt PR HeR 2Rl 34t Seflapp g S0, 02
partial crossresgetivady) o6FIGi3end BIG.&nd d| e 502 of FIG 5 before they
are arranged in stack 599 of FIG d 502 of FIG
6 are arranged in SI°ER® %‘5ng“r‘i’fllltﬁ%%\é\ggﬁgggfm?ﬁ%@gq%ﬁl AﬁD S di e
502, may 15be731QUan, g83 hﬂ@7ﬁ€@mﬁﬁer&bmﬁlu&bmﬁnbECTE>dUBn§5ﬂ |n ei t her
rotating directjon 65 r ot rectl n 652 .C AND
gates 331 and2SSH¥BMARP @@6‘%%3%6 é)acq?dgﬁﬁgﬁcsg@largrr]ﬁ?rgc 6? “on of
connect i omg 51@p@§tmﬁ§ adirchinP 62 5263N269) and 244l i 1dgic ANDFgafes 281, 2521985361(1 of

rotating die 502 in rotatin dlrectlon 651 or 652, die 502
flipped 180 deM@éStFom i ile eRsradings ?fr?‘fF'illfsﬁﬁﬂw?ézdﬁ'G?eﬁ’fjl-”ég %ggg’ﬁr

flipping 20 disngriaan3f342, 139, idak4 bpeice 3 aDF@ates 331 and 332 may be
coupl ed to each ofher to forma portion of connectjon 510 of stack

599 as shown in FIgvics 70fmay includs gwentzpl gait 790lp Pryvislecosier! dnfprnagipn
devi ce 700 '”@'rﬂ%&‘ﬂ)sadu% %as&%%m@ﬁto@nﬁsecoﬁ%ﬂoi%z 7083md 704, and 705

Wi th a connection 0, W t hout vias cou to sone contacts of

connect i oA3 71@011%%@15@1@11&%“ €5L and EibitsdDrriieu fmv,H@Wzﬁeq HYER | on. As

shown in FIG | dANE) gat es
731, 732, 7331”%%’1‘61 %mepﬂ[’ngp@?{l{%y% %gg @ﬁa%%&gc}tixdegﬁgﬁcom ots

781, 782, 783700?811:11 wsgemwaeconmkrdasn@p omswroosxsnné%qm@ﬂoﬁm@:may al so

| nel ude condugllore ) falEF L84 GRAD, G333 A4, SELEts

cor respondi ng_con anong cont ac roug omn in
FI G 7. Devicim W@@smbrm:é@tlsﬂw ﬁchudeuaeéhnemam@mlwmi tﬂemcw%ﬁﬁlsf er

such I | j ng of IDs to
d| ce 701, 2@02%&78@%(9@ S%gl&) O%Q@S ﬁf%géde%gﬁ]ﬁésﬁ ?itl)glmrﬁ? {5)'us to
transfer i nformatiAsshbenirdE. 7Dlice Wl olgh703Dkhd Bdoimyasnitidelr (egs, dat a,

?gg other inf \Crllrasrrse}ltlﬁlgrnfo vias gjllC %737 (.)596 dy 37%"0%%1(5.%? lcc‘fu%?cd% E(S:nltlacksslsz 61, 762,

through 788. Thus, contacts 381 through 388 may be aligned along a line 755,
which is perpendicular to the cross-section of stack 599, as shown in FIG. 7.

25  Since contacts 381 through 388 may be aligned as shown in FIG. 7, space in
each of dice 701, 702, 703, and 704 may be saved.

Device 700 may include circuit components such as memory cells,
decode circuits, control circuits, and input/output circuits, which are not shown
in FIG. 7 to help focus on the embodiments described herein. Device 700 may

30  be formed using techniques known to those skilled in the art.

FIG. 8 shows a partial cross-section of a device 800 including a stack of

dice 801, 802, 803, and 804 with a connection having a symmetrical pattern

according to an embodiment of the invention. Device 800 may include

16



and 764 to provide enable information EN1, EN2, EN3, and ENA to all ow
| ogi c AND gates 731, 732, 733, and 734 to sequentially transfer
control i nvoramiisony CTL to dice 701, 702, 703, and 704 miT/vs20@®56544L,
742, 743, and 744, respectively. Nodes 741, 742, 743, and 744 may
correspond to nodes 241, 242, 5243, and 244, respectively, of FIG 2,

or to nodes 3 FI G
5. The oéérp%%%%ﬁg&g% t((:)?draglﬁ???ﬁb Qfgé %%%éﬁf%gde gg}gygﬁgﬂlgogl C
AND gates 731 twa?&ﬁmec‘t@ﬁs SJ&Jradd%Bmhabnzt}rmedemmmemWﬂ pattert i on CTL
during an assg%%}mant of %3%8) dice 701, 702, 703, and 704 are

o]

simlar or id ey 2 vaE jper ati ons of ci rcuits 261, 262, 263,
and 264 and | ogi c BMicagiDasayi8d condd@ion 2 BBJurmngan 23 4ssggnmfediefAjceor t he

oper ati ons of and .3 and at es
331, 332, 88%1#@9?%3 a5 S B gk A0im TS sigifh: B2 145%%%%%89
:jnd ude a COnHéﬂJ:e mluklnge@nkalqﬂBQUﬂﬁi&l MDragdigrineénosfididel 30, IDTL?’@nd | Ds
uring an ass to di 7 703
Control inf or rP @% 3&%‘?‘@“81‘5@0 ‘i’f%%’“f’?‘ng@fﬁ Bﬂﬁqﬁ@\ﬁ%@ gaﬁ%y be
ltor O\él ded b37/08r391 282, 339,/4Ra 188 tho@ds sde\@etgl@lﬂ%dcsm Pas®7tle872, 873 e8Mer nal
o device su contro r Vi ce sor .
Devi ce 700 ma$’% r33§rs3f7@=r37§0‘1¥f1r88¥ a@é)' EOni3cts q%ﬂ‘) %&t és% ﬁf‘{ Fﬁ?’ g%‘gﬁgflﬁﬂfﬁt 0
di ce 701, 1402 339 OBonn@ifbn 98 nda} aMEMBIuSE Bdrldadtive joihte €91, i392/898,and B4 way's
used by apparatus 100 and devices 200, 20 300, and 500 descri bed

above with refc@méfﬁid@ ﬂ%e&o'srw@ndln& JonisaigAndYies asghowaindliGud in FIG 7,

dice 701, 702, 703p lﬁmdeci&blﬂés(s@ 92, 86%] A9 88l B9 pravidd O Vi as
371, 373, 376 and 377 of FI coupl ed to contacts 781 through 788.

Thus, contact sn@@lmfommrﬂ@a@ W%@%EN@%@% logig AT} g 8285, whi ch
i s perpendi culsgs 59 331?33@{0%@ lﬁﬁlg'tﬁﬂsfafcoﬁﬁ@%oﬁ%on@TLsﬁg%edﬁy FI G

7. 25 Since contacts may be aligned as shown in FIG
7, space ilfi eachntod unit 836, rRodice 8)0@230278@; argh {94 abuodes §4 1h 84% §ddb @nd

844, respectively. Device 800 may use connections 820 to transfer IDs, such as

ID bits ID, through IDy, during an ID assignment of dice 801, 802, 803, and

804. Device 800 may use connections 820 in ways similar to or identical to that

of device 300 using connection 320 during an ID assignment of dice 301, 302,
20 303, and 304 of FIG. 3.

The operations of circuits 861, 862, 863, and 864 and logic AND gates
831, 832, 833, and 834 to transfer control information CTL during an ID
assignment of dice 801, 802, 803, and 804 are similar to or identical to the
operations of circuits 261, 262, 263, and 264 and logic AND gates 231, 232, 233,

25  and 234 of FIG. 2, or to the operations of circuits 361, 362, 363, and 364 and
logic AND gates 331, 332, 333, and 334 of FIG. 3.

As shown in FIG. 8, connection 811 may inciude components that are
similar to those of connection 810. For example, connection 811 may include
logic AND gates 835, 836, 837, and 838 coupled to other components to form at

30 least a portion of connection 811 in ways similar to logic AND gates 831, 832,
833, and 834 coupled to other components to form at least a portion of
connection 810. Although device 800 may include connection 811, it may not

use this connection. For example, device 800 may use only connection 810
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Device 700 may include circuit conponents such as nenory-cells,
decode circuits, control circuits, and input/output circuits, which
are not sheareeiop3fFives 7 to hel p focus on the enbodi mentECTAESR0WIOBEGS
herein. Device 700 may 30 be fornmed using techni ques known to those
skilled in the art. FIG 8 shows a partial cross-section of a device

800 including 4 Iam?;ﬂﬁba% &1‘?018&?33 2030802, E3andA¥ R faWd dobinddtion

connection hav attern acéording to an enbodi nent of
t he i nventi on81Dawised 800 may | ncI ude conponents sinmlar to device

300 of [T o 3 exCehic bNAlwlENIER RO driif 44 Gnd U8 s620RAEL L ONS B10
a symetrica

and 811 that may be arrange pattern relative to a
center axis 8beforedbes aremsﬂigedm;staukw%mfmi@c& |Wher8<11@8@mandrﬂge8£HOIfD

assi gnment of 5801, 9
simlar to or F?%g”e?? ﬂﬁng?‘gmtsﬁaggg%% 1‘}2\“ ol et %h%sgﬁﬁ:% c%’ndﬁée 310
during an | D &ssitgedrE8idegleediboat a3@iter ﬁﬁ)aZQSOBﬁ)&ﬂlearmiat&@duen‘noEDﬂ 013.
Connection 810 of devic 0 I nc e | Qgj c. AND, gat.es . , 832,
833, and 834, RSS! ngggéf’q%ié",@c §itﬁf§gt/1’%d§% O dogge @3, 874,
g;g g;g 8751 ?_tggg?é %ﬁﬁéég@xﬁaylﬁd%uﬂ%fo&@élﬁotﬂ&lo fo&&lfﬁpgﬁ&ﬂ,of SdithectiBB5,
an nn CtIO 1 cl.ude, cqn tive
joints 891, 8§b0 ok 837 es gdﬁ‘ta%(}t%’r Pé%ﬁﬁg}?&ldgﬂ)‘ht acts

and vias ag Sh&thlcﬁ‘reﬁioﬁ%ﬁor 952, dicBeYing b@ﬂ@péﬂf’éﬁdalhe‘heoﬂaﬁﬂwﬂ(ﬂ(ﬁated
circuits 861, 862, 863, and 864 taq. provi de enabl e i nformati on. EN1,

EN2, EN3, and 2mhien 8ipaed. Jinr pxgnde, Amﬁ%aiaéée fipped T§)deeregsizom gadiiog3y 1 o
sequential | y hPRSTiSFinE AR 993 MEppRlsl drectfehlos 4 Hha ed Ak 0¥ may be

rotated 180 degrees about axis 955 in either rotating direction 356 or rotating
direction 957, so that logic AND gates 831 and 832 may be coupled to each
15  other to form a portion of connection 810 of stack 899 as shown in FIG. 8. In
another example, die 802 may be rotated 180 degrees about axis 955 in either
rotating direction 956 or rotating direction 957, and then flipped 180 degrees
from end to end in flipping direction 953 or flipping direction 954, so that logic
AND gates 831 and 832 may be coupled to each other to form a portion of
20  connection 810 of stack 899 as shown in FIG. 8. Other dice, such as die 804,
may be rotated, flipped and then rotated, or rotated and then flipped in ways
similar to that of die 802 when they are arranged in stack 899 of FIG. 8.
As shown in FIG. 9, dice 810 and 802 may include components that have
a symmetrical pattern. For example, die 801 may include logic AND gates 831
25  and 835 and circuitry 861 that are arranged in a pattern similar to the pattern of
logic AND gates 836 and 832 and circuitry 862 of die 802. The symmetrical
pattern may simplify manufacturing of the dice.
FIG. 10 is flowchart showing a method 1000 of assigning IDs to dice in a
stack according to an embodiment of the invention. Method 1000 may be used
30  in apparatus and devices similar or identical to apparatus 100 and devices, 200,
300, 500, 700, and 800 described above with reference to FIG. 1 through FIG. 9.

Thus, the components of apparatus and devices used in method 1000 may
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15a control unit 806, to dice 801, 802, 803, and 804 at nodes 841,
842, 843, and 844, respectively. Device 800 may use connections 820
to transfewolsyoseeh as JD bits | A through M\, during mrwd2009/056338
assi gnment of dice 801, 802, 803, and 804. Device 800 may use
connections 820 in ways simlar to or identical to that of device 300

sin ti 0 | ' : ' 7080 20
503, “and 04 GPEF e bbb RS TIREINCE, 200,380,908 g0y )

863, and 864 &nelddsadiied 2BND wjtitreferedBdto F3G 2] theRgh FKh@ 834 to transfer

control information CT i n assi -di 1, 802,
803, and 804 are si{RiY! rlgré)ogrgetﬁ%efnotlap g‘ﬁ? n?;gu%?%tgmg%g? foﬁlgﬁg of
circuits 261, id6@atid®d dicnmraRged imnstatkoJihe didbibrayanchsle 28lkast 28pst d233,

2oand 234 81, 15 dief ot Rebi5 0051 1385 OL GhESH fuito R 363,

shown in FI G i befpaasioity 00108 khs e yhel cofitral Geformentipn roethe secoiabdie.ar e
811 may

simlar to those of connection 810, For exanple, connecti,on

i ncl ude | ogi CA&RD%H}Z§@%3§1“‘§§§‘W érétriée“glgga%%t?]%ﬁ?‘ggr# gera,
component s t 0 H{eoffrdllinfSndtidA & tradsI9Ed th @i fft dONARiRItY 00BGidy in¢ludeay S
simlar to logic AND gates 831, 832, 833, and 834 cou ot her

> 09 | ed t
conmponent s t o 2$seANiASA sepeRd ddentificatipn fofhe freo Wé‘c,rFSIPBPFeé‘ig‘.e A Nough

devi ce 80QgMmay,hiaGhibeBeifPRaRfEHOR Bddecold didBMetREd 100BendythSude other
connection. For exanple, device 800 may use only connection 810

during an | D aeiitipssaritar ot identical tgthe actanies of iansfezring wokolLRigrRatioy e

connecti on 811, yiSedescribed abotd ith RfediRYR FIGP R fdrbiizh FIGORS- section of
die 801 and die 802 o? FIG 8 before they are arranged in stack 899

of FIG 8. Wien di EIRBA1 isafvclinmg stwgmngy method 1100 of arranging dice in a stack
according to an embodiment of the invention. Method 1100 may be used in

15  apparatus and devices similar or identical to apparatus 100 and devices, 200,
300, 500, 700, and 800 described above with reference to FIG. 1 through FIG. 9.
Thus, the components of apparatus and devices used in method 1100 may
include the components of apparatus 100 and devices, 200, 300, 500, 700, and
800 described above with reference to FIG. 1 through FIG. 9.

20 Activity 1110 of method 1100 may include positioning a first die.
Positioning the first die may include attaching the first die to a die holder.
Activity 1120 may include arranging a second die in a stack with the first die.
Each of the first die and the second die may include a portion of a connection,
which may be used fo transfer conirol information to the first die and the second

25  die during an assignment of a first identification to the first die and assignment
of a second identification to the second die. Method 1100 may include other
activities similar or identical to the activities of arranging dice in a stack (e.g.,
flipping and/or rotating a die) as described above with reference to FIG. 1
through FIG. 9.

30 FIG. 12 shows a system 1200 according to an embodiment of the
invention. System 1200 may include a processor 1210, memory device 1225, an
image sensor device 1220, a memory controller 1230, a graphics controller 1240,

an input and output (I/O) controller 1250, a display 1252, a keyboard 1254, a
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5FIG 9 are arranged in stack 899 of FIG 8, one of these dice. e.g.,
die 802, may be rotated 180 degrees about a center axis 950 in either
rotating dwioeotwmsmy®51 or rotating direction 952, so thatr/igvwsabd

gate 831 of die 801 and |l ogic AND gate 832 of die 802 nay be coupl ed
to each other to forma portion of connection 810 of stack 899 as

shown in FIG _8. .1n. Fl [ r i i i
rotating di rel lin%n (&gf%%?%gQ?ﬁlgl?%g%%gwAgéégié@?f)?%gle%ggcﬁg@{ %%r?
rotated, or r@yséed2enday disninélhdqpiad 126Mhio texsferphfermation 28028 Hay be

flipped 180 degrees frpom en end i.n flippin i j 953 or
f1ipping direé B%‘e%t%ﬁfsyétﬁﬁ‘d‘?h@ﬁ“dg\?%"l%‘b@wr?g?? %geagosﬁ”g’% é%lﬁ%o degr ees
about axi s 95%orponehts,Mtirci0berd MZP20vHeacsHine P i Goroponents af sysigmdiayect i on

957, so that |ogic D gates 83 nd 832 be.. coupl ed .t o _each

150t her to5foPFr1g °B‘§r\l?l?(g‘ﬁl B et V8! e%%%ﬂ?m%%dégc%%n%gn %O(I)l\m in
FIG 8. In angf bRarfoexsRinel200] SyskoRwimyeivee 1230tmiyanbetfCo tlegiferes about
axis 955 in either rotating direction 956 or Fotatilggpﬂi re%ﬁion 957,

and then fli ppeermeon §eyonser pergof BsGOTBONEAq of FYSEm Pt 8 i on

953 or flippi Rge i P8P 19%Md niemhoby Rivick QU1 toiNRngR1 2. 8Jdterand 832
may be coupled to each other to forma portion of 20, cgnne%:ti on 810

of stack 899 #&nsspineiri2Phmpy elsgorgreio Hneler inbyRpiogdewived sy be

rotated, fibi PResH @RflehRe 6&3@152r§é%ss09r12f03¢{nﬁtaﬂdas@6& dii@ndry pRd i n
ways simlar to that of die 802 when they are arranged in stack 899

of FIG 8. 12257<The fifarmatian Freeivedt agfiepns 1879 man Be Bupmisd 0 feicite
conponents th WBLT foGMeR@doer n. For exanple, die 801 may
i ncl ude | ogi cq gagstogrsc‘%éSl 25a_ngdt6835 and circuitry 861 that are
arranged in a pat t Bropesstri2l&may gichidea pencrabpipese HresgFser #NP gat es 836
and 832 and ci L& Sge(t;-‘% : SLOTERLOF | Léigddn may
sinplify nanufaé@#héﬁ[nynsagcgﬁc @Le I c%.gl%t (A-@'ié}:f% 10§ ?%ﬂ?@?\chart show ng
a net hod 1600 smgleassipgoriessgr s multiplieeereiprocasser. ablecessard 2} Mgy EXSCHA

enbodi ment of the inventi L%E- : hihABpar at us
and devi ces si°Rt Paroof eden Pg/géé%@%ldég%grp%%g%gﬁﬁghﬂqﬁces, 200,
300, 500, 700 magrehRiedigiekaritadombtvepravitid byedther epporeots Bf gystem

P b05, m300, Bfias b G TBRAFI Re 2 ARRRERTY B2V cO5 used T

Memory device 1225 may include a volatile memory device, a non-

20  volatile memory device, or a combination of both. For example, memory device
1225 may include a dynamic random access memory (DRAM) device, a static
random access memory (SRAM) device, a flash memory device, phase change
memory device, or a combination of these memory devices. Memory device
1225 may include one or more of the various embodiments described herein,

25  such as apparatus 120, devices 220, 300, 500, 700, and 800, described above
with reference to FIG. 1 through FIG. 9.

Image sensor device 1220 may include a complementary metal-oxide-
semiconductor (CMOS) image sensor having a CMOS pixel array or charge-
coupled device (CCD) image sensor having a CCD pixel array.

30 Display 1252 may include an analog display or a digital display. Display
1252 may receive information from other components. For example, display

1252 may receive information that is processed by one or more of image sensor

20



i ncl ude the conponents of apparatus 100 and devices, 200, 300, 500,
700, and 800 described above with reference to FIG 1 through FIG 9.
Activity 1@bDComfsome hod 1000 may include transferring aarmyusabes/s6s3s
information to dice arranged in a stack. The dice may include at

| east a first die 5and a second die. Activity 1010 may transfer the
control infor e I Mgk Y, ers
the control lce | onfl‘;r{ao(%yf1 %égeslgggr%gﬁcg?%? %}Ijvl:ét4 9’ afég%,ger}]%&ﬂ?ml ude
assigning a fItddispla)cﬁamatmmam}oasttxbotirtagés;rst di e when the control

information is tr rred to. the fi

I ncl ude assi gni nga-iﬁcs1 gonsd’gﬁ]i’pafanésa(F gogppfgm%sﬁ%b sdgg%eséqggedaf%o
response to t heo caﬁcmsma) landl §sfetnks 0¢. grpdyston 11260)rage inteadesifte proerslletacgememé
second di e, 000 y i e ot her iviti.es sim

i denti cal ?o t“ﬂ 2 ?r\glolfﬂggrﬂ&mﬁog?ﬁ@fog? W?@“Bﬁ%ngl If’?ftgl}er?é?dl%’n and
| Ds as descri bafihevpltddisdrplion efutiahé eonfpofentslanid Heamutghoflpfaratés  FI G
11 is flowhart show ng a, net hod 11fo]8léof arra g‘{rﬁg |Qe In a stack
accordi ng to &AW ¥iisEatremishbmakepse ohhesirycges 4PF980 may be used
i n 15appar at us andAgeyf e sonioibhtdestribel dBRleicadbe fndlappraat 4surdkd and
devi ces, 200, 300, 500, 700, and 800 descrjbed above with reference
to FIG 1 threfyarsringuding smplaion ¥iasofWarso ABYH: SPPATILS (& PPFRIS ﬁ@
devi ces uggd H%&@%bﬁ@@oé%@ myadd%@b}lﬂﬁsm&n EDQRRM 5200 dapfRAEat us
100 and devices, 20 500, 700 d” 800 descrl bed aboye with
reference to Fb@emaYtaHh@G@ﬂﬁa@r@d@'Wﬂbﬁl(ﬂ tgodyleichegmn. ichod 1100
may i nclude p bdetsdt cifbufls, TRY

i ncl ude attacﬁ%gafepﬁw?ﬁc?g%h ?ng?gﬁguﬁogn?e%g&gm{ﬂgﬁrwety c1]12 > may

i ncl ude arr angwngaraacls:etss; seftwhire piogragm medudes apd ebjeathandfor fispwreandEach of
the Tirst die ﬁnmﬁs ARAGA s Hlficd BY nb AEhiICoANPRIhIAR (0L, Sparatus

connecti on, used to trans control "1 nfor I'TB.tI on to the
first dieland Iﬁlhdeﬂeﬂ:sdﬁﬂ, 300, 500, 700, and 800) and systems (e.g., system 1200), and

as appropriate for particular implementations of various embodiments. For

example, such modules may be included in a system operation simulation
package, such as a software electrical signal simulation package, a power usage
and distribution simulation package, a capacitance-inductance simulation

20  package, a power/heat dissipation simulation package, a signal transmission-
reception simulation package, and/or a combination of software and hardware
used to operate or simulate the operation of various potential embodiments.

The apparatus and systems of various embodiments may include or be

included in electronic circuitry used in high-speed computers, communication

25  and signal processing circuitry, single or multi-processor modules, single or
multiple embedded processors, multi-core processors, data switches, and
application-specific modules including multilayer, multi-chip modules. Such
apparatus and systems may further be included as sub-components within a
variety of electronic systems, such as televisions, cellular telephones, personal

30  computers (e.g., laptop computers, desktop computers, handheld computers,
tablet computers, etc.), workstations, radios, video players, audio players (e.g.,

MP3 (Motion Picture Experts Group, Audio Layer 3) players), vehicles, medical
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25di e during an assignment of a first identification to the first die
and assignment of a second identification to the second die. Method
1100 may iwolun@3obiher activities simlar or identical Hox/ushewosssss
activities of arranging dice in a stack (e.g., flipping and/or
rotating a die) as described above with reference to FIG 1 through

FIG 9. 30FIG 12 00 accordin n i gent of
the invention® E fo?gﬁmﬁg?fe?mﬂ% RIGE™S "5t gglégtgg Se@ﬁﬁﬁ%?fe%ngf y
deV|ﬁe 1225, aﬂagnage sensor deV|ce 1220, a nmenory controller 1230, a
graphics controll er 1240, an ut nd 0 ). _control.ler 1250,
a display 1252, a RRRASGrecbesl enés 5&%&%@‘%@@&%@%‘

peri pheral dembﬂledsl%ﬁmg dﬁﬁ@n&g&&&l zemdkl’ TN6 giek ineludd AFehst zeﬁlst denik200
may al so include a bus 1260 to transfer |nformat|é) #é“‘
conponent s3 of a s57erdie-1 Berostack gy ipnlidsd comretion Quale ‘foetgé? ot of these
conponents, ac&ﬁlééfahha%aesh 19BRsRr 561 RforiBorCio ARATENlis Of
system may 5 be attached, an antenna 1270 to wrel esslfér}&ransm't

and recei ve i MIBIERBE@PUENRCHE %fr@dirﬁtﬂ@ﬁﬁlﬁiﬁélf’émtﬁﬁ@t digprd RifarfEietei ver

1259 may oper ghfof fﬁfc}rﬁlgﬁbﬁfcjﬁ{m H’l@fﬁ?ﬁ qﬁttb e sécfoﬁﬂhﬁr&@n@g alREiSnént bHe
conponents of system 1200 (e.g., | east one of processor. 1210 and

nmenory devi cese:cherl)ienttﬁcatmén mommae Ohprerahpdimepisdndpdiag adﬂ?@@alnay al so
operate toytr ?\ﬂ)%ltaﬁ{s ah @ F QTR 4 dé'ggesﬁﬁ’%g aﬁ@x@ vith RRLEEOR F*@llztz@ougﬁ
evi ce

| east one of e processor | east one of nenory
1225. The i nf BIGdei on received at antenna 1270 may be transmtted to

SyStem 1200 by 2 SPEEEHLELIR al e XAl R ARM0ue BrOSERIBmARYE M2y

i nclude a general -purpose processor an-a cation specif
i ntegrated ci thetmventiohSb @)abld?hmcek]ﬂod m]ﬂzel_ﬁt tmmyamﬂw:ﬂlgdmb@lments Of the

invention. Other embodiments may incorporate structural, logical, electrical,

15  process, and other changes. In the drawings, like features or like numerals
describe substantially similar features throughout the several views. Examples
merely typify possible variations. Portions and features of some embodiments
may be included in, or substituted for, those of others. Many other embodiments
will be apparent to those of skill in the art upon reading and understanding the

20  above description. Therefore, various embodiments of the invention is
determined by the appended claims, along with the full range of equivalents to
which such claims are entitled.

The Abstract is provided to comply with 37 C.F.R. §1.72(b) requiring an
abstract that will allow the reader to quickly ascertain the nature and gist of the

25  technical disclosure. The Abstract is submitted with the understanding that it

will not be used to interpret or limit the claims.
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15 si.ngl e core processor or a multiple-core processor. Processor 1210
may execute one or nore progranmm ng comrands to process information.
The information may include digital output information provided by

ot her conponents of system 1200, such as by inage sensor device 1220
or nmenory device 1225. Menory device 1225 may include a volatile
menory device, a non- 20 volatile nenory device, or a conbination of
both. For exanple, nenory device 1225 may include a dynam c random
aCCGSSVVEﬂﬁFXh&EE%ﬁ@ device, a static random access nenory (SRAM

devi ce nenory devi ce, phase change nenory device, or a
conblnqtlon of these MBIy devi ces. Menory device 1225 may i ncl ude
one or 'mor e ASFAPPHAMS §PTBIN Ebodi nent s descri bed herein, 25such as
apparatus 13Qe afleivdcd§s a 26k, R fce DOUding APlcad AT r Qs arﬂ%ss%édrﬁetﬁle aheve
with reference to FIG 1 through FIG 8. | mage sensor devi ce
1220 may i nélcopREckonepled e ealige mépamﬁ@s@ddeé@mfewu@klaforwmsp the first
I mage - v ( CCD)
| mge SnaapeR finiak YRR I Rl o ST SRR UKl o
anal og infospitay fom te dirgidieato thk spbraldic Dirsyy @Wsmgﬁﬁemﬁa seoed identification to

informati fr t her .co nts.. For ex dis 25
oot va e BE hEh B PREROR Bl 5P BRE s msr o gh” Essio
devi ce tHe22@t digRiB & ¥eddau lpﬁﬁmi;%aﬁphr@rtlﬁ?@ﬂsﬂéie etht l58Johe diel dd Qontadt@onfigured
processor 1210 to display infornmation such as text or inmges,

The i | QECHHNE pidpast pge lab he eepito} mfgymatign dhe Histrortiomof the gereetionp o,
300, S5QfnHAP tozmqsfﬁ%é a gsist aa(é&@aﬁhé Eorfiro intha80h %:%91%? eitadk 1 RO BEA

to provide a general 5 understanding e structure of various
enbodi Wented thadecand pertion phthe rmdﬂwntconﬁgtmed wdraasfentip latleest das bit pHthe oontof

all the nt s tures of paratus and systens that m ght
make uggﬁg? Fﬂ'ngqqhgdﬁpgﬁ ﬁi e?ﬂ@edghereln Any of the

conponent s descri bed above can be inplenented in a nunber of ways,

i ncluding simulation vja software. Thus, apparatus , apparat us
120, 1B8devi d8gappamiusyilaimdy whergm th%lﬁad@@eljld%@w Frtm{“é:ogpled Qe em

1200) 4RsiGtd HGhe second die and located outside the first die and the second die and, the
conductive joint being a part of the connection and configured to carry the control information

from the first die to the second die.

3. The apparatus of claim I, wherein the control information includes only a single bit.

4, The apparatus of claim I, wherein the first die is configured to store the first
identification in the first die when the control information is transferred to the first die, and
wherein the second die is configured to store the second identification in the second die when the

control information is transferred to the second die.

5. The apparatus of claim 4, wherein the first die is configured to transfer the control

information to the second die after the first identification is stored in the first die.
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above may all be characterized as "nodul es” (or "nodul e") herein.
Such nodul es may i nclude hardware circuitry, single and/or

mul ti-processor circuits, nmenory circuits, software program nodul es
and objects and/or firmware, and conbinations thereof, as desired by
the architect of the apparatus (e.g., apparatus 15120, devices 220,
300, 500, 700, and 800) and systenms (e.g., system 1200), and as
appropriate for particular inplenentations of various enbodi nents.

For exgnpl eqyg E@!}rm%{‘ cﬁaﬁmfﬁ?m@%ﬁ M6 uRkd Gl aE{hﬁc?/ ﬁiteemdqu?rﬁe'}éﬁ hRen

si mul at1 on package, such as’a software electrical signal similation
packagepnmcpovnsconagel @ricnsfesthe ctnitdl orfosiatioh ditohothe parokd de,to e third die
capaci t,ance-i nduct ance. sj.nul ati.on .20 ckage,. a power/ heat

di ssi p&PP%a%?WPto‘ﬁ aﬁ‘é‘ﬁ?&%@&i‘“g‘? B’Etg? 5’(“%&#\% m ssi on-reception

si mul ati on package, and/or a conbi nation of software and hardware
used to operate or sinmulate the operation of various potential ]
enbodi fent s The apparatusef claimds Airther egraprisingtaamg digionggenenstor pipifidrie feglice
may i Nghyde.in f?uddgﬁ !anéQg gﬁé‘t‘g@ (ﬁg,ttﬁe?éﬂd?tio(ﬁ'af Githdi¥n U5kl B 'u%Hngﬂﬁgd
conputers, co nication and signal processing circuitry, single or
mul ti - firssedemgiGrativnduthedirstsiimgidehosecond tdepifeatobedbieskcpnddiessor s,

mul ti-core processors, data sw tches, and application-specific
nodul es including nultilayer, multi-chip nodul es. Such apparatus and
syst enmg, nay Anpbiiefus bémpighgided as sub-conponents within a variety of
el ectroni c systens, such as televisions, cellular telephones,

personal 309K&spPaLEsddn p stagk, cathofithndieqinliddes logie spmpeneabrapiigased to form

hand hela$oﬁmfa§3§?egﬁgpéﬁ&n HYRRAEA 3 JES ?rﬁ%@f (LS IR0 Tial] A0S

vi deo players, ayers tion Picture perts
G oup, coutthl onfbayation3) theldaoeeasd) , vehicl es, nedical devices (e.g.,

heart nonitor ﬁ%ood ressure noniter,. etc.% set top boxes, and .. .
others. ne 8o aRalsER b fsfed RintfiCaafe Sitts PR vhue s ARG P doasign i
and netdlandsrdibon the celineetic; MaBGROhE BoreSichdicluddia ddh@et, h fiedt Yoiioatoupling
| east %lfirst di e, and ) , . . .
the contact to a first die of the dice, and a second portion coupling the first die to a second die of
the dice, the contact configured to receive at least one bit of the control information, the first
portion of the connection configured to transfer the at least one bit of the control information

from the contact to the first die, and the second portion configured to transfer the at least one bit

of the control information from the first die to the second die.

9. The apparatus of claim 8, wherein the stack includes at least one additional connection

configured to transfer the identifications to the dice.

10. The apparatus of claim 8, wherein the dice include a first die, a second die, and a third
die, the second die being between the first die and the third die, and wherein the logic component
of each of the first die, the second, and the third die includes a substantially identical orientation

with respect to an edge of the stack.

11. The apparatus of claim 8, wherein the dice include a first die, a second die, and a third

die, the second die being between the first die and the third die, and wherein an orientation of the
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5 a second-die. The stack may include a connection coupled to the

di ce. The connection may be configured to transfer control
information to the first die during an assignnent of a first
identification to the first die and to transfer the control
information fromthe first die to the second die during an assi gnnent
of a second identification to second die. Oher enbodi ments including
addi tional 10 apparatus and nethods are descri bed above with

referep and
the dr i eam il A OURE b ripect 1o n et AP ARARLR (RGP DRy

t hose okichthtagh éfith¢ lgicawotmppoenp oAtk itited dlh evithrkapdétrme an sdgefofithwestack.

i nvention. O her enbodi nents may incorporate structural, |ogical,
electrical, 15 process, and other changes. In the draw ngs, like

feat uras. or The kgpariiesfal Smaas®hérdh thellist aitudak ifyurdi dit, tRE thirg AdbDse
throughout the several views. Exanples nerely typrg% ossrble
§ 1o

var i at ibefsen Pisiserardslicnd the&t}hése, yhesihin witBtPwe §casapongial of desd
I

2 ULty 5 G P

under stflegadéangpdniet (Ftheadsowsl descri pti on. Ther efore, various

enbodi nents of the invention is determ ned by the appended cl ai s,

along with the full range of equivalents to which such clainms are

entitlad, AnappdhesAbshiiasd: i S provided to conply with 37 CF.R

1.72(b) requiring an abstract that will al|low the reader tq quickly

ascertain t A& &iupeludng adirdogis corpeonsat haging s fgh inpyt edeeanfiguret e

Abst T agdeeiie caﬁtmmft)egatwnt ttsécat‘d htagaroat @&ﬁlg@gidttb?é vte fifdtlchad1OIilih 8L d
to interpret or limt the clains. I arne is: 1. An
appara@m&aﬁoﬁpumghn@e di ce arranged in a stack, the dice including at
| east a first econd nnecti.on 0
the di ce and °eant A IrafiES eREad 1@ @ftopsy hevitef SRR Bhi i of i lop
di e dufir@uepnt &sk| gfvweh inmt naiefdohﬁgmedmtetefws:@t:mmhnholehﬂﬂenﬁatroat ardi a2
and to transfer the control information fromthe first die to the
second Sefi%8 BH@Pﬂﬁﬁﬁﬁ“strgnnent of a second identification to the

second di e, o YhRI &b thelddgh CORRE tdiOPorh ik idRSingd a(fﬁﬂltlﬁﬁ&t’noée tf:dl.ﬁ)fetd to the

portion coupling the contact to the first die, and second portion
coupl i Agponfheutpitrrded] sixthanpuh aodreenofigurgil eo regdiee félodteathle m@mnagom,edd £ dhird

recei V%u%&xtt{t %S&h&&g tl? ﬁrspcﬁlett g se%ggd &%l a qﬂé) t'il (] altr%] eg'ezl 11{ % Etack

portion e connection contigured ot rans east onée bit
of the control infornation frontthe contact to the first dre and the

second ort n of the rti ured to transfer th | east. one
bit of | @gﬁf‘tparatrsrﬁf% lﬁowﬁrrr ¢ fist logjegompppent &5 qo g@s@tﬂﬂ%ﬁ%

2. The llﬁgﬂﬁﬁﬁh Wb hefirg lodiptt dodeWaBigiaNaluB Basttidg s 1681641 U0@S ofa GANEHEEVE
joint coupled to the
control information and a value of the first enable information.

15.  The apparatus of claim 13, wherein the first die includes a circuit configured to store a
first identification in the first die when the control information has a first value and to change a
value of the first enable information from a second value to the first value in order to change a

value of information at the first output node from the second value to the first value.

16.  The apparatus of claim 15, wherein the second die includes a circuit configured to store a

second 1dentification in the second die when the information at the first output node has the first
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first die and-the second die and | ocated outside the first die and

t he second die and, the conductive joint being a part of the
connection and configured to carry the control information fromthe
first die to the second die. 3. The apparatus of claim1l, wherein
the control information includes only a single bit. 4. The apparatus
of claim1, wherein the first die is configured to store the first
identification in the first die when the control information is

t r ansf ' i j i &4l

cont guriag apd b grafiedd kb o e R MBI RhARNTRGPRE oLichd vilug o e it
t he comaluelin ondéoio whangenhé wlve afnsfoematenh dt thetsheond @otpudnatediom the sttvad
apparatu f.claim4, wherein the first die is configured to transfer
t he coﬁ?ﬁ%loﬂﬁéﬁ$ﬁﬁwfbn to the second die after the first
identification is stored in the first die. 6. The apparat us of

claim1, wherein the dice include a third die, and wherein the
connectlVon iT&e apneraterofaiping 6 whersinghe third dicomeluges 4 dicait perfigsied to store he
second 4 : [ ihey; ' ' [ .
ot 11 SodbBiiciod fhE DGR AtoRATLANIRE ecBhd fubflffi hasth fir
f urt hewvalmenpri sing an additional connection coupled to the dice and
extendi ng through at least the first die, the additional connection
configured to transfer the first identification to the first die and
the seqend iaceppirhiue abmpiksii® the second die. 8. An apparatus

conpri si ng: . dice arranged in a stack, each of the dice

i ncl udi ng a2fisyidte iBeHfiea 8 Arstonastgy ssand ¢epntast, #nd a legig AR gte baving an
connecti t i : | al
Cranst S L AR ERPLRE oA % b Fin B0Fu ot Bl PR Oy TR ARI.E hd
confi gured eeecasd digraniadgsdtinfistak withghe Hirst die, tHe swwonhdin indhedinpafirsotontact,

information,i s transferr.e the connecti on,. wherej h onnecti pn
| ol uagse R SRS Qo83 oh ERafiRR AT b PR aTEh Pabe b S pid
di e of sédoad dugpet nodBdodpletahdscpond ¢onmceaud! i ng the first die to a
second die of the dice, the con%act,configured to receive at | east
one bit of tARENARHIVE MINGoytseteie fish diciand optsidg thesspqndgiie, dhe gomductive joint
connechal c6QKd @RS ddndRBbBhe i dRtanl 8RN rs( QB8P df 1R scbdift gent rol
information fromthe contact to the first die, and the second portion
configured to transfer the at |east one bit of the control

i nfor i on i i . the-second,dj e, . T a rat us
of ot athi 6. Tk SRttt 18, B BEREFR AR vieUrglF R £, e
connectwhereircainéasgup@dod of the fins tentadt o€ tHed@ntdid inclat ¢stncontioetiv enatdring .

10. The agpar tus of claim8, wherein the dice include a first die, a
second “OReINgA¥ Y2t hird die, the second di e being between the first
die and the third die, and wherein the |ogic conponent of each of the
first die, the second, and the third die includes a substantially

i denti @& ofhempardterriiaim 1Pewprrein thoseganddigénchides huiaghrqugh the second die,

and wherein at least a portion of the first contact of the second die includes a conductive material

contacting the via of the second die.
21.  The apparatus of claim 20, wherein the second die includes an additional via through the

second die, and wherein at least a portion of the second contact of the second die includes a

conductive material contacting the additional via.

26



11. The apparatus of claim8, wherein the dice include a first die, a
second die, and a third die, the second die being between the first
die and the third die, and wherein an orientation of the |I|ogic
conponent of the second die with respect to an edge of the stack is
different froman orientation of the |ogic conponent of the third die
with respect to an edge of the stack. 12. The apparatus of claim 11,
wherein the dice include a fourth die, the third die being between

t he seggnd g ritoh, di €. j ; réentatio t

| 0gi o CamponseePafatTE R is vk MPREGL BB Y HENA e Slgc'oPE cente
st ack iasissifitiztstack iand b yecoddmtle c@hndiloershie of theeptitat xd) tlof firkthdie Irelyiding a first

conponent. of the.second.die. 13. An apparatus, conprj si ng. a
first @Pﬁmmeﬁﬂﬁﬁﬁbm@e fhee ffa%agﬁe CEMSGIRBHD DY S150R iy Qh hr HaSh Fbde
conf i gufiRekid e MRARLNBGIM bt didfsQbdBdd RMthe Ars F68H8 of AP fitst ARAR the
configured to receive first enable information, and a first output
node; second cantagebHhg fvtalic isdoagesidivyg the speemhrpriioyeichebrspdisent having a
third i nput node coupled to the first output node, a fourth input
node configured to receive second enable information, and a second
out put 28ode Thangbaratus of claimiA2r eheleim thergdcont] dig irchidas a dirdt pgition oo niEoivendide

havi ng fifth i nput node .coupled to . th cond, out,pyt node,. a sSixth
put B SR BOHELER UE S AL BIeSu e AT hhe i) cantactof
third e RedndRER,10MEI i the $ddbnd {)(drﬁén 8f e sdcbfd SRCAIGhSicRonPEthtdch8l the
third die are arranged in a stack. 14. The apparatus of claim 13,

wher ei §eqoRe dis ip kacated gn heclpinorea ofitke sesend gjer ed t o provi de
information at the first output node having a val ue based on a

| ogi cal AND of a value of the control information and a value of the
first @Aabl @he apmrate dfehmim 185whidhe aahpancatbasvesh a cbremiilss fimhemneichofithe
first die includes a circuit. cognfi ed to stpre a,first

| dent | PRI SN Rl b P PR Lol b Rhe evenithe,
first velode camktlooiiehanme dee andlthkeedpt of i stackst enabl e information
froma second value to the first value in order to change a val ue of
information at the first output node fromthe second value to the

first vgl ueqpe 16araliEoRPRANAL WherSih (5 AlsPolact YRRE gm dieNBe 38598 @'o&scg of

includes a circuit configured to store a second identification in
second th# fasiwherthe hst ¢antast ofthe ssvond diehandfthe stcomditqeact ofstie sdeand dieare

first g@%ﬁﬁaﬁngitodgﬁan ? a_val ue ftt e §eﬁond enabl e i nformation
from t Re second Arue te thePsF PYsiVaIUE S Sr der to change t he val ue
of information at the second output node fromthe second value to the
first value, 17. The a?parat s of claim 16, wherein the third die

i ncl udé® a <P BRRAFAteHIag 8o urberstonIPEs®Et hird i dentification in the
third die whegld 1 aiitfgel Wik Ofcidlith AR HECAD hPHE R LB AR 1€

first val ue.
including a first contact, a second contact, and a logic AND gate having an input node coupled to

the first contact and an output node coupled to the second contact; and

an additional conductive joint outside the second die and outside the third die, the
additional conductive joint coupled to the second contact of the second die and the first contact
of the third die.
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18. An apparatus conpri sing: a first die including a first
contact, a second contact, and a | ogic AND gate having an input node
coupled to the first contact and a first output node coupled to the
second contact; and a second die arranged in a stack with the
first die, the second die including a first contact, a second
contact, and a |l ogic AND gate having an i nput node coupled to the
first contact and a second out put node coupled to the second contact;
and ' 1 0int outside the first die and outside the
secondzgie,gﬁﬁgmgggﬁhég?ﬁé joint being coupled to the second contact
of the fir stragiferiagdontiwd iffomsation cndiae rrafged frea gecdkpwliedinghe cdrol The

et 1 papieR i€ bt 51 A oy Sl At e GrobHare P AP AT ot

the fi figin thedirdtddd 10 d@scondneRuEE dive wiRteh tradsfGaRE aelcbigolifBridtdn  20.
The apparatus of claim 19, wherein the second die includes a via

t hr ougAndyles apderang pideash pre Bihehthe ponttol [rdermatign Frseivp@af agfoniagitorthy Sist
cont acty; - i@ t] i : i

e v e o B ol B oK o B T R E ) B difing
t he sedmat lehiseoniertatl af descoanokidttirmatamefrongitize firstr dieiphthe bezosd distisrodgles seanad

wherein at |least a rtion.of .t Seco contact of the second die
ol vadetonsd HePrBon Lt Ra M S AE B e SERR ot onel i a5,
The appar at dssi@ifingd fitsmdéRificalier ®ithe filtedis vl thaWhtel88 formbtidrsik t@hdarain
one side of_ a center axis of the stack and a second side on another

si de of© thedireteiti@fd axis, the first die including a first portion on
the first si AGk: j : | de
i L S A A A A S

| ocat edranHenr¢tetofthe seconslodiei on of the first die and the second contact
of the first die is |located on the second portion of the first die.
23. The apparatus of claim 22, wherein the second die includes a
first perti @he arthodef tlains 27 Siltbecin thetdd &easttone bitaif cheaosreldifdrpsidniion on
the second side of th ack, and wherein the first contact of the
second t@nsderr ?rbw@élef?%ﬁhﬂrh e§%998ﬁamaamo? 815 cornecHn %@&4&0 thedirstyfigjand
t he segand.&RNdi@act of the second die is located on the first portion
of the second die. 24. The apparatus of claim 18, wherein a distance
between a center of the first contact of the first die and an edge of

the stagk | i . 1S . he ce f
Lhe sudih TOSHRSRAT kY Al IR St ARSI RRR P g
The apparatus of claim18, wherein the first contact of the first
Second i o, TERERE LEliR 47 coNr SR FabHTEAE edoni alogngng trcludes ogically
subst agbmBining AYdIEH A4St RRE] ATdinaoPRIIR 8 REAIE YF &lableQnfoBatiinds khe firdlie to
The apparatus of claim 18, further conprising: athird die

ar r ang@EPdupe 8 Frsuls patkicangferting the centyod infermeatign drophibie Sisgt disdo dheessecandglie
third diLeqi L a first contact, a second contact, and a logic
AND ga?gﬁﬁéeﬁ%ggggginput node coupled to the first contact and an
out put node coupled to the second contact; and

31.  The method of claim 27, wherein assigning the first and second identification includes

storing the first identification in the first die and storing the second identification in the second
die.
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an additional conductive joint outside the second die and outside the
third die, the additional conductive joint coupled to the second
contact of the second die and the first contact of the third die.

27. A method conpri sing: transferring control information to
dice arranged in a stack, wherein the control information is
transferred to a first die of the dice before the control information
is transferred fromthe first die to a second die of the dice,

wher ei Ryt ra ' i L t
east oBe. bt jeuidir L 25 Whdhin bl AP AR OGHERS, WADE: B O E,
first dhefitshidontgfivabor on stlegsberte additiohaltchenactomenipladrio defpkt dlgaﬁd1he second
contact,.to the first die, and transferring the at |east one bit of

t he coﬁf %ol information fromthe first die to the second die t hr ough
a second portion of the connection coupling the first die to the
second di e Ssi a first identification to the first die
when t Ré- coﬁbﬁa}ethqdfoéﬁﬂavﬁin Whegeip agiging the second ideatifigation ingludes wgngferring
assi gni i e when the control
|nforng?%§%n?§g§?§%g erré%h%@&%ﬁﬁni%@gﬁ)a%ﬁﬁﬁ&ﬂgg The net hod of
claim 27, wherein the at |east one bit of the control information is
transfgrred n_a V|af|PcI22§% hn t he .second portion of the connection
coupl e & Mefiod of glagn fhe cOWPHNAS di e, 29. The method of claim

27, wher ei nthhergiag theQlonirsifigformbticfrdmh eletdesmnd A ¥ Ahil a@h endi t. 30.
The met hod of _cl aim 27, wherein transferring the control information

i ncl udes | o@tsigNNg2 bFAtisaifigationse thedhist die pdicp diegoairol infosmatian is frangferred
a val ug, gt tgpplpke information at the first die to produce a result
and transferring the control information fromthe first die to the
second di e based on the result. 31. The method of claim 27, mhereln

assi gni,ag t n 0 i ntlflca i on cl udes
rrot Paant ip s ot PR S Phertf Shest e WetBp g B R i TR oot dic
i dent i fi¢ hathiahdik indddes keiald cetbining a32lue Ui¢heBohiioldnfrmetidi WitRd value of

wher ei n sjigning the first identification includes transferring the
first CERNEINrEfipR Al Brsespnd disdq proderesdartlt apfhirans B GRPLE PP ERRNOB

the fimgh ﬁbge&ﬁ&lde&QEQ@Qle@a@w on3fe relfie Method of claim 32,
wherei n assigning the second identification includes transferrlng t he

second identification on the at | east one additional connection. 34.

The netpod gﬂnghgaggégﬁmgurther conpri si ng:

positioning a first die; and

arranging a second die in a stack with the first die, each of the first die and the second die
including a portion of a connection used to transfer control information to the stack during an
assignment of a first identification to the first die and an assignment of a second identification to
the second die, wherein the connection includes a contact, the portion of the connection in the
first die is coupled to the contact, the portion of the connection in the second die is coupled to the
portion of connection in the first die, the contact configured to receive at least one bit of the
control information, the portion of the connection in the first die configured to transfer the at
least one bit of the control information from the contact to the first die, and the portion of the
connection in the second die configured to transfer the at least one bit of the control information

from the first die first die to the second die.
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transferring the control knformation fromthe second die to a third
di e; and assigning a third identification to the third die when
the control information is transferred to the third die. 35. The

nmet hod of claim 34, wherein transferring the control information from
the second die to the third die includes logically conbining a val ue
of the control information with a value of enable information at the
second die to produce a result, and transferring the control

i nf or maki on Thi GAHJARFSRRRAE, \gﬁ&eihgn'ﬁﬂgn% m'brs@cogh @iehgaga*esq&aﬁﬁgethe S&tdhdl -

36. A nethod conprising: positionin irst die; an arrangi ng
a seconmiee abiowt dnaxas beferelrranging thheedond die iditles staskich of the first die and
the second die including a portion of a connection used to transfer
control information to the stack during an assignnent of a first

i dent i 38cat Tha ntethddRA clairh ST, flitkerandhpaisingssi gni nent of a second
identification to the second die, wherein the connectjon includes a
contact, th&THRHR pgrdig Wéh%HPﬁe%‘e‘E‘E‘P @ﬁ firg{ digrwdithe seeony] Ee patheplalipg the
the confiatdie bbRR: ALMEIGMIhOhiHAR RAWRSKLI on in the second die is
coupled to the portion of connection in the first die, the contact
configured to receive at |east one bit of the control information,
the pontionof the .connection in the f.irst die,confi,qur t.o transfter
the at Peasi s P BATE A okt anehib P at ol TR Rt erifi e RO58
the fi didfreth end andhdtbletorp arrarighiy thé sdcbad dienmeetstack i n t he second die
configured to transfer the at |east one bit of the control
information fromthe first die first die to the second die. 37. The
met hod 49f CiTRL Medfd MBRIREY, Rfthangipdsihpe second die includes _
rotating the second di e about an axis before arranging the second die
in the stackirangdgs a thiyd dieintibristagk witlathmfizst dief andithesecenshie ingthang: flipping the
arr angi ird die. | i the first die and the second
die w !tﬂﬂglu@e%gﬂtog%lﬁ%lgltnﬁgh%tﬁ:&??eﬁ:ﬁghVgé#%’re arranging the third die in
the stack. 39. The nethod of claim 36, wherein arranging the second
die includes flipping the second die fromend to end before arrangi ng
the second die in the stack. 40. The nmethod of claim39, further
conpri si ng: arranging a third die in the stack with the first
die and the second die without flipping the third die before
arranging the third die in the stack.
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