STACKEDDEVI CE | DENTI FI CATI ON ASSI GNMENT Rel at ed Application This patent
application clains priority benefit fromU. S. Application No. 12/209, 048
filed 11 wWepbenmi3er992008 whi ch is incorporated herein byPCefUse@o86538
Background Conputers and ot her el ectronic products, e.g., televisions,
digital caneras, and cellul ar phones, often use nenory devices to store
data and other information. Sone nenory devices may have nmultiple

sem conductor dice arranged in a stack. Each of these dice may have its own
identification (ID) to allow appropriate comuni cation. Assigning an IDto
a die in sone conventional techniques may incl i either wire
bond programm ng orsrfﬁggEﬂ?B&rVéﬁ:ﬁ N%@Qﬁgﬁﬁg%&f% gnot have wre
bonds, and therefore wire bond programm ng may be unsuitable. Fuse
programm ng may involve individually assigning an ID to the die before it
is arrangéd in the stack with ot Refatei ApolicEligle programm ng may al so use

sonme kind of record. i . 2 o] g@dﬁ SSd I Record
keepi ng, however, %%Eag%égg%}cg%%{@%gﬁﬁ%\?g{%F rldeng1 %Egs‘%;rpl% gfﬂ?)gn@df t he
Drawi ngs FI G 12/20%048 filed¢ k Septagbarn008 wdiichap peogbrased hecdinbly ngerdnee and
connections according to an enbodi nent of the invention. FIG 2 is a
schemati ¢ di agram show ng a devi ce having a connection with | ogic AND gates
according to an enbodi nent of the ipy&ptduad. FIG 3 shows a partial
cross-section of a device including a stack of dice with a connection
accordi ng0t o an erdsoruipsnandgrther iglecirprie arodaets, erg.delevisioRp\iigial par t i al
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o
stack. FI G 5 sho cross-section evice 1 ncluding a stack of
dice with a doforeaticnoSoh@\mengpre daycesendyshave niudtife sindeonslictohdicst ack

cccording Lo 2, SERRLIER ol el BUEILLSN S BlBAGRRI 2!

allow appropriate communication. Assigning an 1D 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 dice of FIG. 3 before they

are arranged in a stack.



FIG 7 shows a partial cross-section of a device including a stack of dice
with a connection wthout vias coupled to sone contacts of the connection
accor di ngvoaoswn3embodi nent of the invention. FIG 8 shomrsTaASp@os&EBs
cross-section of a device including a stack of dice with a connection
having a symmetrical pattern according to an enbodi nent of the invention.
FIG 9 shows a part/ - J.on..af k : :qre they are
arranged in a st a%&é%h&%%@aﬁ%?gogﬁq%e%%ﬁﬁ?% E)c\%mg?lcg&dé%r&tﬁ%d&g%&assi gni ng

I Ds to di ce iwitha ®haedtioahaving corgpdnentaon dothodldeneithe ssdcktaaeordimgéman on. FI G 11
is a flowhart show n met hod of arranging dice in a stack according to
an enbodi rrentem@PdWthﬁg%WtVF‘%}Wn' FIG 12 shows a system according to an
enbodi ment of t he F@VEHWRA paftRl SobLecMRSEf doffel dddt JIFIFES. slbéfsreahdyl ock di agram
of an apparatus 100 including dice 101, 102, 103, 104, and 105, and
connect i ofis PRreangediing stagkcor di ng t o an enbodi nent of the invention.

Appar at us 100 may gy} éh%%sgfpaﬁﬁl i:fagé-éégﬁ&bfh@ev TRV AEY 68 offigy OCessor, a
conputer, a television, a digital canera, a cellular phone, or another

el ectroni ¢ dexiihcecomnedipa twetiouBGaadcoopled i wniddntat B2 f theG@nnebdn and 105 nay
include a sem CO(EldU torbali d mat eri al eﬁl .g., silicon) where electrical
circuit conpdfiehtigsly & Y r&?ﬂtog@ﬁﬁ%‘é ﬁ%‘ﬂs 110 and 120 may al | ow

comuni cation to ng. gﬂfémsd?ﬁ.ﬂiaﬂ-&%ss-ﬁeﬁﬁon d03devidd4ncladiflg 4 Btack Hpiar at us 100
may include a control unit 106 |ocated at one of these djce, e.g., at die
105, to d8nt Mgth ppsepeatiohaving a sHBRSrgRlRAtEM AgIAS R 21 mbRiERt R (e.qg.,
signal s) betyeen apparatus 100 and other external devices (e.g., a menory
controller device or a processor) through connections 125. Dice 101, 102,
103, 104, and 105 FiGybshoptipgiasal trpssasechomeisoms dicestiddl. Sbefersrihect i ons 110,
120, and 125 ma cor%espsing to conductive paths that run through these

di ce. Each of ™A TEEI0T, 25182, 103, 104, and 105 may have a different

i dentification (IBIG!IW idaglowapatt sHowdiiea glietholl O a8spRDTDS tadide &l d ow
appropri 61“5 ¢ 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 electrical 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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comuni cation to and fromeach of these dice. Dice 101, 102, 103, 104, and
105 may initially (e.g., when the dice are manufactured) have no ID or may
each havewearrolo®3vtsat may be repl aceabl e. Apparatus 100 may/usse@0gnesBHOs
(e.g., assign new IDs or replace old IDs) to some or all of these dice
during an I D assignnment. The |ID assignnment may be performed during an

initialization of .a s 1 ar.at us . ASSi ifferent IDs to
di ce 101, 102?%6%9&@%?]%&@%%&{@%? Ogggq%é‘ﬁé%‘g‘{@é%c ng gh a?rakyi ncl ude

mul tipl e bit Shrofng theseali@. e, apparatus 100 may use bits 00, 01, 10 and 11
and assign themto dice 101, 102, 103, and 104, res ively. Thus, after
the | D assi gnment Epeh eflice &Jah‘fﬁ’épl&i%é’eangdf, nladzh,avﬁggﬁeé% 104 may have |Ds

00, 01, 10 aRgndidcatloRIAHAD idYsﬁh%uishTJS}FerHie rBmtaRbthexAMMLR, ai)ﬁﬂv gs@dt us 100 may
communi cate wth each di'e based on I Ds 00, 01, 10 and 11. Two bits are used

here for 6&acleomDuaisaton ©xadbion casbnbthese diegpdaicad bs 1980 FalP4uaed any nunber
of bits for | D,... ctj . i t t
different ti qng‘g pc[ag?r&u%@] @%‘l’k%@hel‘ﬁg%%é‘}#‘%g%}% rh ?\?%Ioglrﬁl)e(%}lgd SSi lgnmant .
Appar at us 10Qavesh Wsthatmsy bgteplaceubiee Apparat(sel 00 mayaassigm fDe(e@hyessigml | i ne) or
mul ti pl e connectjons . g. |tiple sjcal lines) a connections 120
to transfer &5¥ Fﬂfﬁéﬁfge@éﬁé} t@,sg’é‘ﬁﬁg%f’t@‘eﬁfgc nlgragﬁlggéﬁlg%‘? iple bits
of each I D onn@me afigBAM 8l b PerfdraldidiriAg selidlizh@sifeppdbnansf er one bit
after another). In another exanple, apparatus 100 may transfer nmultiple

bits of dfch | D odpretatispPemeyapsset igasnalRsig dcsiAbZoHE, 43bDl44 a paral | el
fashion (tra RS ti sfer
control inf o;E%%lflf%hgf%@%Foc%aggg%%%ghh%%?u@%ﬁ%bﬁ gﬁn éggﬁp%r%ﬁgssi ghmrent .
As shown i n HADGmayusapisa®B0is 0100 liand assignubien todice 1ehipanddtad131, 132,
133, and 134 | ocated.at djce 101 2, .103, .ang.104, respect] y. Each of
these | ogic éQ%ﬁBWgﬁtf‘écEde’bulsoﬁﬁ the s gt 1%%3@9%%31‘%&36{,:@8@ ansfer the
control i nforgatingnod KPHEVEID00dDE 10Whi NY, refiRclivIASThanimahis. As descri bed
above, connections 120 may transfer IDs that are to be assigned to dice

101, 102)5103xample apparatsr PR gaxsompuaisategritferieh dirhasedomt 190 & dPmat i on
transferred Qg PnPEgbho et ha€ RAEAIAD ol FiORLGBRIRELRN Spptluiay all ow

each of dice to recelve a particular rom
connecti ons 120may use any number of bits for each ID.

Connections 120 may transfer different IDs at different times to 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
include 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  connection 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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Logi ¢ conmponents 131, 132, 133, and 134 may operate to sequentially
transfer the control information fromcontrol unit 106 to dice 101, 102,
103, and wolOs/sumh that each of these dice may recei vePChascantosess
information in an ordered manner. Wen a particular die (e.g., die 101)
receives the control information, appar atus 100 may allow the particul ar

O e, Wl Bl G 1. A AR b T B R et Lo

(e.g., registesiti@gs 1bs ID. After a die (e.g., O die 101) is assigned an
| D, connection 110 may transfer the control |nformat|on to a. ext di e

(e.g., 102) so thé@gléﬁﬁlap%ﬂaaés 13001 Fnj3889 L3 BayPPFAF INFCAERUCEY 9. . bits 01)
o the next Hafster o balRR) HIAMGR ABSONOAI 0630 dicd 401 102! 13 agansf er

control informatron an ring an ED assi gnnent apparat us 100 may use
5 connect60n304§1ﬁ:ha}memﬂ)f(tbesgd;cewye'rmmbwllim@lm@%ﬂb@s) to transfer

other i nf or natl ofy e d: - wAGH: S35eudRlR e 20 FBGEGRRLEELonkdf OF R 00, i1

ot her operat ° oper on 't ore ta into dice 101,
102, 103, anghfdRdation, phad 10peiagtallon tm@parmnhrsmmedcmmemomgx hese di ce.
Appar atus 100 5/ |ncI ude a deV| ce deSCI’IB i, bel ow .th reference to FIG 2
t hrough FI G bitp00)ghytjiggransfqreed oncoppashensd 28 AgFuit %dé 8&¥i ce 200

having a conpgel fhggD é&-gs Weldry) Q8hEnt&RD, %ﬁl@t%rs& its B 2Afre33dic fid, 234

according to of” the invention vice 200 may al so incl ude
di ce 2011ozoz;emn;;saangnezmIawqomaeetwedﬂpm@/t@z@fer@eﬁﬁ@&h%%mzamnof FIG 2

may correspond tgt ok ectl 01111iata ar, &O&ma 12 Q,J tEtISG 2 may
correspond t &0 APSREKS 1 'oh connec ? . FIG 2
shows devi ceozp@tmﬁé‘xtﬁﬁur di ce as an exanpl e The nurrber of d| ce in device

200 may vary. In EIG 2, device 200 nnec to transfer
control infornmati GESiessUsEFoRRFHERS | @ar%‘dggg rta’ésrfl C(QP during an

assi gnment  ofi, &R oA aflil €8s dHng 240D asﬁgl%nerﬁr@p&@ﬁ}s 160Ridyalse i nf or mation CTL

may include a O signal, which may represent bit. Control information CTL
may i ncl dfe enimectionsilAglaad B2 (c. gmeegprmgp@rwoﬁeglbhsaxietrép%lowrsuch as

logic 1 or | Ong'orrn&onEPgb%&d%esg%at& DEPLEE &R 1hﬂm%5&i>n n Oy 1 ncl ude signals

repr esenti ng
operations, such 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 ID; 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

4



multiple bits of each ED (where "N' is the nunber of bits in each ED) that
devi ce200 may assign to a different one of dice 201, 202, 203, and 204. For
exanpl e, wben:z30BD t o be assigned has two bits and t hePCmaSkiwssdsaye a
bi nary value of 01, then bit IDL may have binary 0 value and bit | DN may
have a binary 1 value. After an IDis assigned to a die, device 200 may

change the val.ues of .IDhits. 1D thr h onn igns 220.so0 that a
di fferent ID%RQ?laHélssé%ns%é’rf@qﬂteBt Oéled)?kigggéﬁgog’ir@& A AP 4t er a first
| D is assi gnegheh@ndb o BOssigdeyhazawd Qs Bid/the hasBies idve abadavesalad off D bits | Di

through IDN three tinmes to have three different additional I Ds to assign to
di ce 202, 2031 herbisH mpehavedinan0 yalpe aadbinly gayhaves hiperyd veliinect i on 220
to allow each @t A58 20%ncd8% aidUdvicB6h R0f:itAg! HRYRecONPRRANGi ng ED
from connection ?ggﬁan% él?ebre it]l in 1icts rreer%l(r:y %I erreﬁt g_. Devi chgOO may

al so use fhe thrau @Ok gr@inn¢ationh2 by thite diti¢rart IDfmapnbd 49sigherd tolkas been
assigned to a.di e anp di ce .20 202 03, .and 204 i fferent val ue,
so t hat eachadbger rﬁglediq%ée%&?le’ fagffépgésnd St % t‘r)r%/e %Ogvgevgéeui;??que | D. For
exanpl e, devings cROkbeThY vASSTIDdith I Sthrovigh MRy, thrévethes(t6 hgvs thidegh) to | oad an

IDwith a first value (e.g., 00) to corr onding die (e.g., die 201).
Then, devi cedﬁéﬁe%9‘iﬁﬂ%ggsﬁoﬁs§gné‘1§ﬁea&2b 2@@%?0 ‘he LatID signal to a
second si gnal |eVﬁevfc@Q@Oma#Q@a§ign£|ﬂﬁﬁ§%ntc€§nééﬁbﬁ'@2@{o d1B& dabh b0 a new
value (e.g., 01) before it Toads the IDwith the new value to a next die.

FIG 2 shBws dEp20i1202) 193, et 24t ot deatesppnding AR ffeam eenngetianA20iapt e
connecti ons COL tions LN arahl el i | e. Device
200 may use 3{057 lﬁé}f 125(:%181%% ce’?igr%%m eﬁegvl.[i)(fe z@'osnﬁ aﬁgﬁﬁ%ﬁgﬁ% %ﬁﬁgﬁﬁ%@%f

connecti ons 2Rihgk the vahresdfan IBEhd ihhsbdeDlassigned tglh dic@ong dice2@j Hi2, f ashi on.

Connection 210 ma uentjally trangfer contraol info Lon t o nodes
241, 242, _24383,3?\%2% ‘bﬁalffléEFPF@b%ﬁ?jaﬁbcaﬁ%g&‘?é‘fe@éé@é@% sa§d004. Devi ce
200 may initinghidvd Suslique BBT BorRxBmPR! dSTRPOI DY aicht d SrsPiSiaOnee an 1 D) set
each of nodes 241, 242, 243, and 244 to a valué that is different fromthe

val ue of l&onte-} high¥ tereastandP Wih 2 firs vale fap) @) teaeorrespondiamdie g, 242, 243,
and 244 may 034l h I . | ion CTL may
have a | ogi cd[J.y évde{ 'queH]?[enAﬁé%?Crfgzldgggéygcr?g?%egiﬁﬁﬁ%%{& ?lglga{btrﬁ?lgér%%p? %%{H C Qhas been
transferred teonthaignarlevel ok doy) o giangd thevalne nbitle 1D dme new valndésg.241, 242,
243, and 244)

Ol)olg:e%grgt lw(iasr%he ID with the new value to a next die.
FIG. 2 shows ID bits ID, through IDy being transferred on multiple

20  connections of connections 220 in a parallel fashion as an example. Device 200

may use a single connection (e.g., a single physical line) of connections 220 to
transfer ID bits ID; through IDy in a serial fashion.
Connection 210 may sequentially transfer control information CTL to
nodes 241, 242, 243, and 244 of corresponding dice 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 to 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

5



the value of that particul ar node changes fromone value (e.g., the initial
val ue of logic 0) to another value that matches the value (e.g., logic 1)
of contr ovoiznfoe3ombi on CTL. I n contrast, an indication rhatuscanatsestBs

i nformati on CTL hasnot been transferred to (has not arrived at) a
particul ar node anong nodes 241, 242, 243, and 244 occurs when the val ue of

t he node renmai n unchanged .at. a val ue ik | f logic 0)
that is di ffé‘P&?ﬁm%ﬁ‘%sz‘%f%éo\%%Sﬁ@? .VBO.(%) ?B%l]ngu ta}élglrll }r{o elg% ‘or mat i on
CTL. Dice 20%42,20Q3, and®34 oddifls whén 1l Yalubof thd @odd femalﬂlmcﬁﬁﬁgpdﬁﬁa? 263, and
264, respectlvel As shown in FIG 2, each of cjrcuits 26(% ﬁ62é 263, and
264 may coupl"éluﬁée Sothe tal yahe of lagim® that s difereat B hg waiue Feo Jefié | DN and
ot her infor ﬁ%mita terred. Circuits 261, 262, 263, and 264 may
set enable ﬁ?gf%él??%lg EN ﬁ@dl;éNZ EN3 and EN4A at nodes 251, 252, 253, and
254 to an5initial Dieel208, 208, 303, and B@@maymlusiec@;m@détlh%ﬁ@ Youead 26/, 242,
243, and 244 na 0 e, set |t| v-a Mo'e)] ue 0).
After the |n|r?spgﬁtw$ L8 Sg?wﬂgjgﬁd ;ﬂiac ﬁlréuﬁ%gf} %5634 ar e()g's&e{?tﬂJ each of

circuits 261codfidto sdfid.of 3tuche2ichsPRY wieresitstiDethvalghdDQfand béhet nf or mat i on at
t hese nodes to determ ne whet her or. not i nf tion, CTL, has been
transferred teforpationsmaydelsnsfered- ‘é"““t?\ﬁgﬂr}ééniqg‘ qoiﬁzg’fl%ef SW?%ETL is

transferred gﬂ’o ﬁm%ﬂl EN§4EN3%6§ENQrat Rédts 951,258 ay3eaowditogndi e (one of

di ce 201, 202, 203, 2043, devi ce 200 nay assign an ID to that
cor r espondi ngudalefahllédc gexémm eluaPen thasnedesi24l.nd43r 3 perh244TP2y 315e r ansf er r ed

to node 241, 44 9 S ht (one of
circuits 261, be ﬁ%‘zm §§1 Va{ue 563;10%)? Sﬁﬁéﬁc %g% ggﬁg}gﬁ%‘aﬁval% nrgr%{/s%éé
i ndi cation (@49, 243)‘&1@1@4@& deq@hch &l cirorind 261 P62, RE3, mnd@ﬁai m)ayscnsatlpart i cuI ar

value to allow th cor ondi circuit.to rec its I.LD] through | DN
from connect V81§ © lontaﬁﬁ‘%ﬁeo‘?‘}d@§$9cﬂ?fﬁr'ﬂ&e et]'%l]ﬂ' Yo/ Yre 1D bits IDL

through I DN %ﬁﬁﬁatfo?d@h&sm%erﬂ&ﬁ)sfe‘i&dtt&‘%cbﬂ@spdh(ﬁn@ﬂﬁé identify itself or be
identified by another die or by other devices external to device 200. The

correspondli ng ci r 3Wen cantyoldniormation G i trapsferred wugHe PN 212434 flenor y
el ement s S“QAQ%f%&Q&e gxﬁ{d?n d19(c{i'e§gg?ce%ggt2%2,6§03d (31, 3891c8966lnaYy 1 D (€. g.

after the ID71's stored), &Cur 64 corresponding to
that die may as@gﬂmemoabhmt cbipssponding dice ¢t cmmpﬂeZ@zhblmadmt@ﬂ erformaginded f or

other dice. I:C(;)Il’L 12)’§r%nn3erred tgfntoge 24?1, ghf, 2|4§ or 244 of a corresponding die, the
circuit (one of circuits 261, 262, 263, and 264) of the corresponding die may set

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.



assigned an ID, circuit 261, 262, 263, or 264 corresponding to that die my
set the sane indication or another indication (e.g., other flags or other

| ogi ¢ el ewenony/3orobhe circuit) to a different value to aciras2deesdsde to
ignore other IDs on connections 220 that are intended for other dice.Wen
control information CTL is not transferred to node 241, 242, 243, or 244 of
a correspondi ng di.e, device 200 may.not assig r respondi ng
die. For exanple, k‘&?ﬁ&ﬁo%%ﬁfﬁfﬁifnﬂtﬁ‘?f‘?ﬂﬁm’fE“Sﬁ“’ul %rrl%@tdn%%&? ¢ g% é%ir%éd to node
241, 242, 243; 240 of2Abrieéponditg dict 80sl00gnali ot adsigh ami IDctoithat( one of circuits
261, 262, 263, and 264) of the correspondi ng di e.ma& ;et an indication
(e.qg., flagscewespersing direFenpample. when eqrirolinfgrmaton, CELAS Ity ar val ue to

prevent the dbagoAl bebY3 Of 246t £ et RsRRIND g (RS ErdultqBAd ecei Vi ng
ID bits IDL t lﬁs{)fﬁgﬁqPDN from connecti ons 220. ﬁ'heﬂggorfaespondi (rgg circuit may

i gnor e | D6 bi bEcikdDits 20T, 303268 D268 heitibe pessaspeningdio mantsetant he cont r ol

information CIL i.s transferred.tq t . di.e.. Ci | : , 263, and 264
may provide 3}#5‘75?1811 k%'bﬁa}%t‘)f go 1°Eiifm%qh§ﬁécggzg’%5§\ﬁ“&%§ Slglgt%? vely. Each of
c: reuit s) 261pre%@ra,ﬂé@&ﬁﬁs@ﬂﬂir%ﬁ;ﬂrcﬂiagfﬁhecbmﬁg?miimg:diblfroﬁi eoEing II]Dé>itg. , logic

el enents) to_provide_the correspond; nabl e i nformation EN . EN2, EN3 or

ENd with a |&Si through Jn &igEycoRBeqliggs éﬂg ﬁ}e °PH§§P8n‘§‘¥1g BESUILRAYISNA® oach of

cirouits 261 e AfibugRTy fbth ERiccbAYI TN aRIBntdliAbMRdATCEN , EN.
EN3 or ENd with Togic O val ue when control information CTL has not

transferied tiornsferred fcthatdie.Circuits 261, 262, 263, and 264 nmay use enabl e
information ENl, EN2.. %\lﬁ% i Y, . L, egiic AND gat es
231, 232, 233, anglrﬁyf%’?@g%s ’erd?ﬁf%?{%to:%ﬂﬁCP?%%I%%%&\%% to’ the next die
at an appr opENZ, ENBiané ENBoresgocanglly e Eadhf dfeircuitsr2odj 2622843, aed 864may cont r ol
information CTL and stores ID bifs, ID through | that are. assigned to die
201, circuit lwer?éfﬁ%ﬁlﬁﬁ&éts e \951063%7“55?%&8%‘&% CHEEREMPon ENL from
one val ue (egfable infdhfatill ENO, BNOIENT oVENAIRith @ 16kic vAIR@Ewhh} 1opic 0 bat an

out put node (which is cougl ed to node 432) of logic AND gates 231 has

control ilff odegie 1.oRor@REmpls, edch gficirquits 361,r28Rs368r andodf By BIAYIEE mat i on CTL
from node 241 of die % E%ﬁlﬁz NS A LEheh EGitiol 262 recei ves
control inf orj'érrlrsgotl? lgllrflo E&%l}ral 1’s o?’es gq{blﬂt S Fégg% %r ough I'DN that are
assi gned to difern2idn GILr leasinbt @kfamey to the circuit. Circuits 261, 262, 263, and

264 may use enable information EN1, EN2, EN3 and EN4, respectively, to allow

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
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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

coupl ed tworrothe32A8) of | ogi c AND gates 232 has cont rol pcmfuseomasesas CTL to
allowit 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

i ncl ude i nput nodes,.responsi ta a |.ogigcal i i f ol
i nformation E4T°S Wﬂh%ﬁ:‘gferogéﬁ%ﬁ%1"%%#1%‘9%@?@%%%{%{]?%@0@%1& n8§8%1: EN2, EN3
and EN4 at noeE252%hd 2852 espebiduclyg fstprdBuke arresides tah velpyt ndde optheduce a resul t

at an output node of the corresponding |ogic AND gate,_ For ex le, logic
AND gate 231Ccemsrrening laaiciANbigalo de5 X8It MEi§ M@é%@ﬂ%}’i‘&ﬁl 1to

| ogi cal |y coghi A Lh@bs1 3f185i8Rl QmbinEihétaliosle 241 with the
val ue of ena Ilelpl?on g?%dgﬁngal\ls at node 251é1toylpr oduce a ?esult at the

out put nofle oénttodfiformamibn Gt eat 28de 244Withthe yalue operstileripfonpationd®9l  The val ue

of the result . | ogi,.c. Q or.logic t %Bi‘ﬂ e 242) of
| ogi ¢ AND ga?tergo%%s} ﬁod?rgg\'fcgsa r\?\ﬁ"‘i%tta%gnre ogr%)uﬁg dec%ﬁ @ g I n?%?rgm@t%lg&ﬁ L has
been transf efy®dpld Ghdlic2420Thé valtk €f tRORsulE@e.g. Logiodl e logi¢ 1)caher ol

i nformation CTLﬁ ble informati on, EN 0pasalogic

as a logic 1 val and
1 val ue (whi ehtPPerﬂdEé‘E‘é@%fl%)a?fl%f’ gde ggﬁﬁldg’?@?(‘é’ ST Ot P!t hen t he
val ue of thefesilibn JTREBedfRarksfrdd B8 die 20VR) diE20M Bk xampisfies the val ue
of control information CIL. Thus, in this exanB]Iﬁe., control information CTL
4 1

has beenl16r anefted infomiatiomCdiLehag @ dogieo | grlue 2ubenapls infornafion B bhasie, | f
control informatjon.has. i lnf i ENl has a
logic O valu Ogﬁ/\j’ﬁl%lﬁe 6%3?%:%1? %%t%f #gfﬁlaﬁf?%%%grgé'{ﬁ%%l %} glge%@yérg{ ewﬁk die 201 or
has not beenvsluebetie irdsulliaendtid D}? i hlegictihalueaivhizhaofat¢hes theemlietofat node 242
is alogic 0 value, which j . fferent fromthe value of tr ol

i nf ormation quLtlfOle%‘}at‘ioﬂ CItTﬁ1 gllhélﬁ’d. 1pex ‘?’FB‘F“?\{FH%?’W&(OP% has not
been tranSfebé&drafnﬁféﬁie&iﬁ%m?&éztﬁptodﬁéz(&oanah&ﬁé&x&ﬁi?egiitc_sﬁrcﬂ?ﬁ, 233, and 234
may operate in a manner simlar to the operation_of |ogic AND gate 231,

descr i bedS abnfermation hescalpgicel, valesing cpplite gerenatign Etyhas Adogici@ valHput nodes
o e R 1 Bl RS Rl ot o
node 252 to diedday;ehen thesallid ofthe tesalt artode 24zddogif Olvabiecwitibbisgat e 232,
which is Couﬁlf?egentt ?ro?not eeva ﬁg of ;I(-)rr]l rof/i?&ol%glat%n &?E rl'ﬁtslslf llI% thgseéngnple,
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
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logic O or logic 1) at the output node (node 243) of |ogic AND gate 232

i ndi cates whet her or not control information CTL has been transferred from
die 202 twodn®/@0B9 Logi c AND gate 233 may i ncl ude i nputrCmasea9osasps ed t o
nodes 243 and 253 to |l ogically conbine the value of control information CTL
at node 243 with the val ue of enable information EN3 at node 253 to produce

a result at ég? gt\’vihg d{e?rol{()éC%}'gI'O? )% gﬁ%Tﬁ\?}l%S bmt&lﬂs eﬁe(ﬁﬂb’ﬂl ed to node

244. The val oglc e out put node
(node 243) ofiid 2gite didD4gat €233 i ndi cat es whet her or not contr ol
informati on CTL has been transferred f({gom di e, 203 to. die 204 3{1_1§glc AND

gate 234 may i ncl 4OEC AN €A% By RFdednrub npdss seuplad ofipdes it | ogical |y

combi ne the yak peopf fcal Qitfhe i85 Q08B dRRoGhtorRktiMOdeL Atfodsiouh viifhe val ue of
enabl e i nfornmati on at node 254 to produce a result at the output node

of logic ANDtlyatahleZﬂA:nahl\mn@rmagomBNﬂI%@M@M&IETOQH@ arepdt Y AQAUBE t he
result (e g. h?%ed%cl mg%& e ji’}hla’}ltstcgllg)l d“trogl%he Weﬂ(é\%ﬂ% #fm) of logic

AND gate 234 : roI orrratl on CIL has been
transferred fésanyelg.£logleh érdogio 1paidhé ompnalnode @odeam)@dlagmdN@w i f device
ar_.or |caI to one

200 i ncl udes the addl tional die, wh i,m

of die 201, 2&%indingtes whgHhenerot ppntry lmr%%%n% %Jiefgas h?ﬁ:n tfaﬁlé 8W addi ti onal
di e coupl ed yp ZMQ@a%cﬁhuéﬂ&%e% Oﬁlbﬁfod@éﬂomﬁexhgdﬁmoeinah@dsgwg the val ue of
enabl e information EN4, or die may omt |ogic AND gate 234 and enabl e

i nf or mat i16n Edditionl die, whishaway l@lsrreﬂﬁrpéldzetlcal toe o gt 204nd0%803.38¢ ng | ocat ed
at _dice 201, 36§2gd%9§e 230 ock 41 Ao o PARRES: 4SRRI 0 BbYe 2s, BlehCUl LS 261,

262, 263, an oca 202, 203, "and 204, such
as | ocated atclranmﬂalerhaydigﬁomfchahgmgme Qﬂﬁe ()ﬁengb],e mfodn@lcml B4, ar dg20f dent i cal

to die 105 of FIG, l)wﬁﬁlce %udea pory device with
conponent s s R ot log &ate RfrRgHENEont rol circuits, and

i nput/ out put ci rCFIGSZ:sh%'s%ﬁc@fs@@%&SMVﬁnd%Heﬁ Bcdted felige Zoocus on t he
embodi nents descri bed herein. Die 201, 202, 203, and 204 %}‘ dg:w ce 200 may

be arrandéd i2A2.203t26IR04@s gn exantple. sSARKOTHHARGSIFHtsEOE, 262, 2 Btor FIG 7.
FIG 3 shows 2 Ranidatla SldRSasesh! 96b, 963,3nd 894, GRcrPR0otdid 4 dhdifera Stack 399

die of device 200 (e.g., a die similar or identical to die 105 of FIG. 1).
Device 200 may include a memory device with components such as
memory cells, decode circuits, control circuits, and input/output circuits, which
20  are not shown in FIG. 2 to help focus on the embodiments described herein. Die
201, 202, 203, and 204 of device 200 may be arranged in a stack, e.g., the stack
shown in FIG. 3, FIG. 5, or FIG. 7.
FIG. 3 shows a partial cross-section of a device 300 including a stack 399
of 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. Connection 310
may also include conductive joints 391, 392, 393, and 394 located outside dice



of dice 301, 302, 303, 304, and 305 with a connection 310 according to an
enbodi nent of the invention. At |east a portion of device 300, e.qg., die
301, 302,wB@810/m0199304, may be represented by a schemat PcTaiSagumanssss m | ar
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 |east |ogic AND gates

331, 332, 33 4 es ;34 [ | times

call ed througﬂl’ﬁ;@?’e@’ Wﬁﬂ%o@fféih&&%%q’%l&%%ﬁ%%a@??%d 397, and
cont acts 381sh@a2in B8833. 384, 385, 386, 387, and 388. Connection 310 nay

al so include conductjve joints 391, 392, 393, d .394. | te ut si de

di ce301, 302, 303Peélﬁ€1§%ﬁla}§ﬁ °%ﬁkﬁ‘ﬁ&&m’c@fs“‘t‘ﬁézggﬂ%%5‘8&3?%0%8%? acts and
vias as showsgé ninfkSadudtivd3oMmite 53 Rmirtwa lseurtd edrddetivqfadi ané 320 havi ng
vias 379, contacts 389, and conductive joints 395, fornmng two separate

conduct i v& paththaBextensiitiroggh theidige ta or IDs sesincts IDrhits dPe BireughdPrnst er | Ds
h | D bigts [ J | ducti
200510, L SRR RS Oy ncct v

pat hs 321 an us rans tion such as address,
data, and ot hansferrifformaidnosnch b £ddre3s, slhataysendomierectbimoatmon3 Z0Ghhstiomy t wo

conductive paths 321 322 _as an exanple;.ho r, connections 320 may

i ncl ude nor e SPHEAY %%Qgﬁ‘ﬂﬁ%f"i’?/%o A Wg%{l}éygiaré%@rﬁsla&pxgp&%emi cal to
conducti ve pabisvesbnAdtfon?R20 Mhypsicladd mbhy tatgivocbAdutivepatht thaBit t hr ough
389, and conducti ved{eoi_ nts 391 through 395 include conductive material. As

shown i n 1@ Gsinglar gt idertieal tocopdiative paths 3&a#M 332 contacts 381 through 388 may
contact a correspoadifg t]%’g@}{a%g?%ﬂ%t@ﬁ‘ﬁioh%@%%fQH@E'&hhMﬁMoiQ%t ween each

of contacts 381 through e corresponding via. For éxanple, at
| east a port 36htlodughsddh imfludecondixctise BBLriaB 8%s she®®,in EHd 387leashg cont act vi as

B 2 b RRSE S Rl S AL RSBl R o TL (0
381, 383, 38GlowRRcERA cdnductivag betben &t of Sofftact38d tBrbhgh 888 aior in FI G 3,
IR R R X T IV S RN
conect o0 L 3863839 ofly it 1 MR HESTkdhesiToySio ) o 300y
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
connected 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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Devi ce 300 may al so include circuits 361, 362, 363, and 364 to provide
enable information ENl, EN2, EN3, and ENA to allow | ogic AND gates 331,
332, 333,wendiidBd79vo sequentially transfer control i nforomrttiseenI0Idssgo 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 Fl . ..Th t.] I i 63, and 364
and | ogi ¢ AND gat g%ﬁgb% deﬁﬁ ,3%9%?7 lgﬁg&?ﬁ{‘fuﬁ(Ic)&w%r}r?gs‘scegrﬁ&cfgﬁ?%% r§i nf ormati on
CTL during aBclasddcgddr@irduitefcohtps] dirouitk, amd RPdt/ouBHR cir@H8, whikkl 80wt ar e si mi | ar
to or identical to the operations of circuits 261 2,. 2 . a 264 and

| ogi ¢ AND gafyvmlfiGoaip h%%’,cu%%&?§allb8‘?m¥§flﬁde§’ﬂbﬁgg‘?ren' ,e’vgg{;.g%e 300 may
i ncl ude circull ve FIRRARBIS ¢ u@SkriFRARS Yhos@tliBed ideloge Rirkcbidtt,s, control

circuits, and input/outpul circuits, which are not shown in FIG 3 to help

focus on #he FiGisothomsseme dasies ipetpshrascdipn ilusaiwand sompaipeh&aleismed using
techni ques koW Rl Russlibh ofbd AahBR FIC 3 hRLs Ghas il throuh §79.3 shows

sone features I'n cross-section on and some ot her features in
bl ock di agr aovthdtsi331r thtdugh 38%,and esxaduplie, joftsG9133¥h 398 394 aand3P3 it hr ough 379,

contacts 381 through 9, .and conductiyve join 91 393, 394, and 395
in cross- secffoﬁﬁs‘?cg?’&ﬁﬁ‘rsg‘[‘tfo(?n?nd;%@ug? #6\6/1 oélg]?s%§4’??ﬁ)%ﬁ§ﬁ)2 %%Qf?’%llogi c AND
gates 331 t hggugh 334andeodeirE it 306 ikl Biokk 3RBraiillabteion dSage amll | | ust rati on.
Sone or all features shown in the drawings . in this descriptjon may not have

section P ne fepjurpothewndn s slravangnin this descripfi@hmanaotiaks sl B8% shown in a
Cross section, Vi v - | | dect3QPvik®. Provi de
cont rol inforg%ff’?q%vcr \Ela%ﬁélﬁﬁﬁsv&%}éﬂ%&gﬁ?;@ﬁgﬂhﬁgﬁ%cﬂggﬁ gIel?)s to1 die 301,
302, 303, and 304DeGoaBé®may ifchrdemtcontnol Omit 380 tb EDvide centrabinfoimatiogh |1 DN,

however, may r.qui ded by anot her nent .0 LCe or by a device
external to ﬂ&%&%&g“ﬂ aséwe?wteom%c(§%§9lorspg?%éea\l/nidc%ggbr a processor.
Devi ce 300 maynirbianfobRbtichOOTY. a@hd TV bitely] thriough I8, h&etenrmaydde | DN t o dice
301, 302, 303, and 304 in ways sim_lar or identical to thﬁt@‘ﬁ?%is used by

appar at ud3 109Teiid g \anelderRoningagt of Bedcedihe b_b(/iatdﬁ"lP%F’étF‘é‘ﬁ “¢IG 1 and
FIG 2. For gg@gﬂét?asdlﬂerﬁlb&coﬁtrol‘ijéi”dbflge & FHeSdsE M BRYiceBo@hakD to die 301 ,

control wunit may transfer control information CTL to contact 381, which
i s coupl ed t ¢randetecoBtdl GiFld andIlk bitllh tthrgdgh IDy to dice 301, 302, 303, and 304

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 control
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
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of die 301. Circuit 361 may sense the value of the information at node 341
and determ ne that control information CTL has been transferred to node
341. I n rweporms0199 control information CTL that has beenTtusasshsesssed to
node 341, circuit 361 nmay change a value of an indication (e.g., flags or
logic elenents in circuit 361) to a particular value to allow circuit 361

to receive | its.lDi.throu r i re themin
its menory efqgﬁléﬁpga?sef.e%e.itorngg?% ér%)rg%éﬁsgﬁ(gg‘?@lo? @Oéﬁgoggﬁ. L Stk?[t er ED bits
| D1 t hr ough EBNba@heragifotr&lio nods 848, tirdhfl362ayacdiangmea vdhee ofadnundicftioenabl e

i nformati on EN | ogi ¢ AND

e.g., Ghange fromlogic O to logic 1) tqg enabl
gate 331 to t(?&-né?%“'rorg‘?ﬁﬁ‘f? ¢ tﬁf’b‘?”f?&fti%g%) tﬁ’FlPaft’ch%f ﬁ‘blﬂét ]fwo“fmaﬁe 301 to
contact 382, 3yphifRaj fectiob b 8fs 19 tERAAEH Obl, WehidHohavE vaI8ds coviedpondihg teont act
383, node 342, and circuit 362. Crcuit 36%:%@:%%/1 sense the val ue_of the
F

i nformati dn an IRdens isadiffergnicfrera ther IR 3seignekte SHrouB6? mey s BrLhas been
transferred %ﬁsﬁ?ﬂﬁroﬁgﬁyé%&gw(ﬂs&? §%C ﬂérrlﬁllﬁ sTHOHIRINAD, Gl that has

been transferre Crrcul may change a val ue of an
i ndi cati on ( &toged, ciduigs2anay chgng: thé edeavBenablednfoovdtion3B¥) (etgn, a parti cul ar

value to allow circuif 3 0. receive.l it i, thr h , whi ch
have val ues gﬁl?}qgg%{}h{?gﬁg)z tPgogthB GP%@F quéc wfgf?ee:%# P &rgﬂ‘&?‘rﬂc@n{r assi gned
to die 301 . jfbfkitioh Gl266MMo8s 94Eofl did BIZ 1 chBacttIBAOWRIBH ISISupled tdre | D for
die 302. After IDbits ID throu IDN are stored, circuit 362 may change

bits . gh
the val ud0of cerdustive jortt 3P 2reia HF5, ENEact 38% node Bk gad ¢irih 3108gDEVIset o | ogi ¢ 1)
to enabl e | ogj t f fR Lokt HeOBLdtRA gL from node
342 of die 3%96{@ c%%;g?égﬁﬁ,d?%q}g%aﬁgﬁ(t:%ﬁ%{seeg ?o conductive joint 392,
via 375, contadtiféms vaoekoIDDits dNdthedughdDy tEEBW Beignment3gADs épdiat s t he
process at di3§ 30% .agg4304 to transfer control information CTL and
different vaPle@fi®PPnits 1D through IDN to all ow assignnent of IDs to

die 303 and die 3@{G. HHowsToShAND fne 331AMD3IgRfRMgIRd sapteciiddtdorf aci ng the
sane direction with respect to an edge 398 of stack 399 (b(ggtgt} g)at es face
away fr o edgethyomectte an sdgec3tBoistagk 39hdofrgatss dage agiay fomedss 508 . |

| ayouts) of Logig. fﬁ%@h??ﬁ}%ﬁ:aﬁ%‘ucﬁﬂ& @33 li@ﬁtsf‘@f’l@?@%ﬂ]ﬂ%@ﬂe& g8 ardor

substantially 1dentical) orientation Wth respect to edge 398. FIG 3 also
shows | ogi ¢ ABBngathese 8Bdertivdl @Baubstotially itlerdiceld pdentrtiancvitlorespdct 19 r espect to

edge 398 to Ifdi fRl S1b6N2hisd BRWRNYEE SND Sht4F #1534 Sadthg the same
direction with respect to edge 398 to indicate that the physical structures (e.g.,

20 layouts) of logic AND gates 332 and 334 may have an identical (or substantially
identical) orientation with respect to edge 398. As shown in FIG. 3, logic AND
gates 331 and 332 may face opposite directions (180 degrees) with respect to
edge 398. For example, the path from an input node (node coupled to node 341)
of logic AND gate 331 to an output node (node coupled to contact 382) of logic

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 output 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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| ayouts) of logic AND gates 332 and 334 may have an identical (or
substantially identical) orientation with respect to edge 398. As shown in
FIG 3, Iwgi2o10Ai8r9gat es 331 and 332 may face opposite diPpceatsScands¢s380
degrees) with respect to edge 398. For exanple, the path froman input node
(node coupled to node 341) of logic AND gate 331 to an out put node (node

coupled to contac 2) of |ogic . -To ?69@% : ge 398,
whereas the path h@%%ﬂwf'ﬁﬁa erna5(§2B P g@%gxégﬁ%flggﬁﬁgnsno en%ﬁgll)aﬂg? | ogi ¢ AND
gate 332 to antheuiopstbection of {takd®odinopgtedice 301G 862,808, 8848P4o0Cehtegi c AND gat e

332 faces toward edge, 398. Thus,. th jcal structyres, of |qagic AND gates
331 and 332 A%l 3hddiyides f*FéF%ﬁ%’tse%#OPgﬁﬁtg‘rEk/ %9}%}% R efud %rc%ubﬁtep%ﬁge 398. As

shown FI G 3.quinasied 311 #3137 A AMdwARIRS 35 cifidetsl (BfhghBss ey BEi gned with
respect to an edge 398 of stack 399 such that a distance D between a

center 318 ofocesdvacnc g8d (emosidaiyid) 898adks3%qual (or substantially equal) to
a di stance D2 bet ypen, §ocent et B8, oL AANNAG! 313tk oXlng1a08. FI G 3 shows
at- exténds In a c

a center axis 350 I mensi on perpendi cular to the
Cr oss- sect i obefofe theypards adafpettin stacgkh3 W9 fFIG03., WhoR dic303 anddw 3BQ4f Cent er axi s

350 divides the cross-section of. st 99 ipto t equal r._substantially
equal ) si deshé'l4 %ﬁ&“%.ﬁ SRS f'ﬁéFi@ne ?,{,Jtth(?%?rfﬁ%c?'g"géels(o?h?%ﬁgh 388 may
be | ocated oge ﬁﬂﬁed"'lg@dég@e& about la@6ntddlakls 490 ifi Ak re@ng fitdatiodt45haws a
partial cross-section of die 301 and die 302 of FIG 3 before they are

arranged19n sotating disotiert 432, & that logigekNIgigates 331 anep 3dimeayderogplegics "4 are
arranged in C . i 1Bwn ifiFEG392, may be
rotated 180 gaecglréé}éeg%gBog%tfﬂgﬁé%rﬁ?fec(raﬂlgef?én %gtgéfsrﬁ&!é?? ?lggsrot al'? :Fﬁcg} direction
451 or rot at imBIGli4 astehdof bEZing die 308an rdtatgigolivabiipryditley 433, die 304 332 may be

coupled to each other tq form ortion of gconnection 3 fy.stack 399 as
shown in FI Gmag_beltﬂpquégog?grqu?c{ an(i)ﬁo epglnéﬁ}pﬁglg g° jsgno(%rﬂ AL ng

di rection 45%iredtion 234, $BitRatI6dc AND Baesl331 pped31 8y Begogeal breach end to end in
flipping direction 453 or flipping direction 454, so that gi ¢ AND gates

33 1 and 1332 othgytoferre e mprtion of sommetierot e stagk B} #h ROPBIT Fél%pf connecti on
110 21 LK 220 R s AR bt M0 oat e
of | o0gi c ANDdiyadties 488.1 Thus) t1@3hysical structures of logic AND gates 331 and 332,
before die 301 and 302 are arranged in a stack (e.g., stack 339 of FIG. 3), may
have an identical (or substantially identical) orientation. In FIG. 4, since logic
20  AND gates 331 and 332 may face the same direction 460 before they arranged in
a stack, logic AND gates 331 and 332 may face opposite directions (e.g., 180
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)

13



before die 301 and 302 are arranged in a stack (e.g., stack 339 of FIG 3),
may have an identical (or substantially identical) orientation. In FIG 4,
si nce | ogvo 2dD3gmbes 331 and 332 nay face the sane direcriuseo046865B8&f or e
they arranged in a stack, logic AND gates 331 and 332 nay face opposite
directions (e.g., 180 degrees fromeach other) after one of die 301 and 302

is either rotate r,.flipped whe i . LN the stack
such as st acwﬂ%g r‘?c)%?mf& Q’_ﬁﬁ%pm ?1%§P2'P§c¢?i9%]dﬁ9'@(?5é %Pg{eﬁdgac{)r{?%?@gihh{;t ruct ures
of | ogi ¢ ANDsG@ineisal 3&FubstshtdB idvaficaletodiec3(B0F FaGd4. 38 Aeraties 30, 30ged i n stack

339 may have an identical (or substantially identical) arie ion (simlar
to die 301 af @éﬂ%ﬁnqﬁ?@ ingye Stécﬁidd‘r‘?giwmecﬂtﬁ?répt@%d % 'pé)ﬁ?%?ﬁt%ens after
one of die 30% ande304 stask 599 FiBdicerol | Joppad 308 (Reshawhanges! 3)n stack 339.
When di ce 301, 302, 303, and 304 are arranged in stack 399 of FIG 3, die

301 may be abecawseds 3104 maxdhave anotientationdhefiigideniteal (ggubstaatigll304, one after
anot her, may. be.anra i: L4 dj - XgaRLe, die 302
(FIG 4) may Sﬁéﬁa[)ﬁ%ﬁ%fgﬁ‘%{?%@i g{ﬁﬂﬁﬁ?%gg‘rdé%g?dg%gg’%nisgagg??%nged ?n a stack
with di e 30lidefdfttanor sibeard Yy lideytibed odentativged logi¢ bordpaenBdd dianbugd2 (as shown

in FIG 3)w thout rotating or flippin je u i e.303 may have an
orientation # aglci@%éétﬁi ?%]a‘fnd(?’é? llgﬂ‘ﬁgégtﬂdiﬁ%fq%n%&c?%r? tﬁe(%%cgi e 301 of
FIG 4. Aftefrodiefed®da sB0esuash s3RB 389 8f BIG. 3N gRY sinblifmastfactuingli e 304 may
be either rotated or flipped before it is arranged in stack 399 with dice

301, 30210 aneftBediceé.as shown in FIG 3), because die 304 may have an

orientati that S | | - L Ak 1 t of di
502 0 FI G 4 ber b Stk & Bt oS PaAR s ALl SOFRLLEALS sk SP] O O €

subst ant i al | §f dickesttli 56d, 503,i Od; adi 506 vath 4 aghection dpd hevingcampater® (such as

| ogi c AND gates 331 apd 3 Ln.dice. 301 and 302 of .FL.G 4 fore the dice
are arranged®? ﬁotg Séf%lgﬁ a(”é&éh of gt ka?‘?ﬁffﬁ?ﬁ tolfflémbgjhmneﬁlf/gfst?%pl ify

manuf act ur i ngveftichh®edice 800 MHaGindudeieuporenpsyitnilad ordd@sisalsediei on of a device
500 including a stack 599 of dice 501, 502, 503, 504, and SOESWth a

connect i bn 5aoneaentagl deigsciind §1G . patbrheergertiamof thlacHIPss 8FSoteack 599,
e ot oGRS ks eyt oty s gl e
with the excepbpomentsthat fre sinsidator lestied ikl 3 and FIG. 5 are given the same
reference label. Connections 510 and 520 of device 500 may transfer control
information CTL and ID bits ID; through IDy in ways similar or identical to
20  those of apparatus 100 of FIG. 1, device 200 of FIG. 2, or device 300 of FIG. 3.
As shown in FIG. 5, stack 599 has a center axis 550 that extends in a
dimension perpendicular 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 substantially 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. In FIG. 5,
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 382
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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conmponents of connections 510 and 520 of FIG 5. Thus, for sinplicity, the
conponents that are simlar or identical in FIG 3 and FIG 5 are given the
sane ref ewerom/dsatyel . Connecti ons 510 and 520 of devi cePe@@Sowy/0565ansf er
control information CTL and ID bits ID through IDNi ways simlar or
identical to those of apparatus 100 of FIG 1, device 200 of FIG 2, or
device 300 of Fl G. 3. hown in FlG. .5 n axi s 550

t hat ext ends P u&“&ﬁ‘?‘?&ﬁ?b%ﬁ”p@%&ﬁﬁn%sdﬂ%e%o%l dee%gr% Qf;ﬁ%%cs??otgggf st ack
599, through cgingdle,FAG, 5 SbAvs @&3512and1&ﬂyaonec@mamlva>pm3a5moroh1ant¢es t he

cross-section of stack 599 into two e ol su | | ) sides
511 and 512. HowepsrgsidgS1may Hicfude sy ?f“@é’g IOBE%(Pé%P%n one side

(e.g., side Jdldchiec sHhiReH, %thétmeﬁbﬁsocﬁmaﬁﬁmm@Hit@rmpﬂ@cmgﬁIDL connect i on
510 are located on both sides 511 and 512." For exanple, contact 381 of die

501 is | o&at eul termuliiplls paths onwilersaa of sank 399t FEG2S ghowsiaa exgmple§'tescat ed on
de 512. t.h d
2190 532, o RIS EP RSk RSl BB sakd o 21

512, whereas ?561 Fo di e on Si 11. FIG 5 shows an
exarrpl e wher galiew. g:ecdﬁeﬁbtivapamsamsmmﬂpobmmdtilahs 52ﬁmug¢ewe[m s conductive

paths (e.g., _conductiyve path d.322), of co S. .52 gn whi ch the
conducti ve paPhironeh Pydg e eﬁ?ﬁ ciyeaths e o 328‘? fioqgfldgﬁgck 599. Device

500, however ,ngrgy, Sﬂ's?d&fzfs% ER s child 361 362y g6, kRN 0N teneue  mxebgat hs t hat
are on the sane side (e.g., on side 512) of stack 599. For exarrpl e, FIG 5

shows si d@ 5toupled te Comlvtllﬁﬁéatb%m@ Py thesamp sido {e.g.opn sife? D! stackrever , side
512 may incl épmpat hs simlar or identical to
conductive %?ﬁt%&éﬂre?ﬁ%h‘f%#ﬁ@h I cé 500 may transfer ID bits I D1 through
| DN on the rrul t i pFEG gadhbs ampagiatiero§t@ciodn oftdie 50158, diF-H @ ofFIehdws an exanpl e
where each o S 3 64 .,.may. be - C mul tiple
conductive p F 5’3%‘Sy@rea“&%?&dﬁfﬁa%§%a?fﬁgg3glﬁ@ﬁﬂﬁ§2%la }:egsg)r%é’gtl ons 520 to
recei ve | D bipg, éQeaﬁBﬁSgwglhsth&ﬂ\wgomm ohber mesdlied, ke diesdzsmaye | ocat ed
on both sides 511 and 512 of stack 599. Each of circuits 361, 362, 363, and

364, howdfer be nelgtedd8Q degsecs @bew acenauEts 39 p&ithy rpirlpe direstigh b3 her sane si de
(0. o0 =1 hPlyloionk AR ORI {2 b oeipiag | L F1 G ©
are arranged each ctharak fdBiS wifrtiéi & coBnectihie A1QpEstBB B 99 pe shfiven BFEGoS-
In FIG. 6, instead of rotating die 502 in rotating direction 651 or 652, die 502
may be flipped 180 degrees from end to end in flipping direction 653 or flipping
20  direction 654, so that logic AND gates 331 and 332 may be coupled to each
other to form a portion of connection 510 of stack 599 as shown in FIG. 5.
FIG. 7 shows 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 at 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 IDy, 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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FIG 6 are arranged in stack 599 of FIG 5, one of these dice, e.g., die
502, may be rotated 180 degrees about a center axis 650 in either rotating
di recti orwB2b100m30m90t at i ng direction 652, so that |ogic ANDusatess;a3d and
332 may be coupled to each other to forma portion of connection 510 of
stack 599 as shown in FIG 5. hi FIG 6, instead of rotating die 502 in
rotating directi 651.0r . ] e i s fromend
toend in fl Frb&pj(ér%gog?orvé%telngﬁl%gggh%artgg %I\ggléﬁg %]?I?eag)? [ on@%&?&g{%@tghat | ogi ¢
AND gat es 33ANINGat&3B 1032, H23,and B4t dequantially wirséar comtrdl arfrmaatipor t i on of

connection 510 of stack 599 as s in Fl G J7_.shows a partial
cross-sect i oﬁT&tOG@@ﬁﬁé 7#’3079%%? i de§;7§£’k754?9§3of‘n‘h7‘€4e 701, 702, 703,
704, and 705 d8hddivalyC NBAGCIA10M2] 343, a8l d4Mnh] CtkespbatbtoGOUR 2, 242, SOME
contacts of connection 710, according to an enbodi nent of the invention. As
shown i n ¥ G243 and 3dth aespeasively of Ty 2i orde nedes 361 335343 agfl 244AND gat es 731,

732, 733, an og3§ 7 < 743, and 744, and contacts 781, 782,

783, 784, 78 Sg%égelg) ,Ga%lénd%@.z'stbnnecti on 710 may al so incl ude

conducti ve j oi nt sTHOdperatdas o7@RuitaRél, 762} 768, amd&d4 tand tdge AWPragatssondi ng
contacts ano tagts 7 t hrough 788§, as sho in FIG 7. Device 700 may
al so incl udeggbﬁggcﬁgo?@ 7%%(50 Bﬁ“#&éﬂgtf‘grmfg%fﬁm m%ﬂf}gﬂ%i ts I DL through

| DN, during a@iO@ﬁfeh&mm@&o 8ike 0B 709, W3 Cad 7D} are/fidilar/dd3dentiog td .
Connections 720 may forma bus to transfer infaormation besides |IDl through

I DN, suchO asopgreticns of cigaita 26 hii§20t43e and Hdanddesio ANIDEYEL #1768 #dy al so

i ncl ude circy, Y 7 7654 vide 3enahl 86a MOLPRL i on EN,
EN2, ENB, ang"“%&f‘%’lgl?ﬁv&%@%ﬁb%%’%@éﬂ@f@szf 2304 e, Lo
sequent i al | y ANTapaté£31c 3k, 383, and B34 nBkliod a@I F1&..di ce 701, 702, 703, and
704 at nodes 741, 742 43, and 744, res ivel y...Nod 741 42, 743, and
744 may cor r esponHeYiEe %(god‘&y ?ﬁ%,de ﬁﬁ%nmglfgl%g% Igﬁ\ff,de F%rg%tla(l:lﬁ?% 1§§ of FIG
2, or to nodegL3hd IDSddinghhssightleriés IDS RRCI0LY P2 70Rfan&@. 3 and FIG 5.
The operations of circuits 761, 762, 763, and 764 and | ogic AND gates 731,
732, 73315 an§ontzol infermationGHy andoi bity IO HrraugheDno RO diAY 8y an assi gnnent
of 1Ds to di y £ 04 R0k BY b AbvieE clrdianih @dticd 0 t he

oper ati ons o?ﬁ)g?(gég?'}g&ggfgﬁ?gg%mg%,.lan 26‘43},andwl o_ai c AND galges 231, 232,
233, and 234700, sehQ@s adnemorytchetrdjpe demi¢eotrs: pwbcessarc Devise 3¢ mag62, 363, and

364 and l0gi ¢ s control CTL and ID bits ID; through IDy to dice 701, 702, 703, and 704

in ways similar or identical to the ways used by apparatus 100 and devices 200,
20 300, and 500 described above with reference to FIG. 1 through FIG. 6.

As shown in FIG. 7, dice 701, 702, 703, and 704 may omit vias (e.g.,
vias similar to vias 371, 373, 376 and 377 of FIG. 3) coupled to contacts 781
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
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AND gates 331, 332, 333, and 334 of FIG 3 and FIG 5. Device 700 may
include a control unit 706 to provide control information CTL and |Ds
during arwexsiogsomat of IDs to dice 701, 702, 703, and PQ4/USTIFEBS
information CTL and ID bits I D1 through I DN, however, may be provided by
anot her conponent of device 700 or by a device external to device 700, such

Contror crt. SnbpfEns i) S0 FRRR T AR RGeS mBTNGETE 20, 1

ways sim | ar t0é comhestions 810 aral 8 Mehavaysy hesecinged 1a|a|csamatetrs:amweand devi ces
200, 300, and 500 descri bed ag%ove with reference to FIG 1 through FIG 6.
As shown in Fleveso agenter axg51550702 703, and 704 may onit vias (e.g., vias

simlar to vias 3ﬂv1c§§§()m§y§sead%ﬁn&¥13n@io firfag a8)IDCRbphAchtlof dizent acts 781
t hrough 788. Thus, contacts 381 through 388 may be allgléed along a line

755, whi ch |§0b&0@eﬁﬂism&4qf@ta§kl§9%md§%’s§@élar Igflendic of as shown in
FIG 7. Sinc agﬁg) i n FIG 7,
space in eac e‘gggéfﬁglie&n}g(f%?méfgé?g%%@%n Oﬁgﬁé@g?gggggm&w\}dge 700 may
i ncl ude ci r cuhd 3GOefRIGeRt Sosnectiorad] (nefidprvige 8@0 mey idbuledegic ANSUgates, cont r ol
circuits, ut cir h nat o] i, F 7 to help
focus on the%h&ggaéﬁg %&s’&?&ﬁgéfﬁé%‘ﬁ ar%e@‘tte S?%Q %823 7(% med usi ng
t echni ques koywg7508 M 9AE ank 897, @ bdhtatctbessarssz E$1388$ $8509%5, asPand i al
cross-section of a device 800 incl udi ng a stack of dice 801, n?gg% 803, and
n

804 withl@ c8BheCorsationditipanaleyinshde FMPCtﬁ’étJ?@FSr?%C% N
embodi ment Ofco'}_;ﬁ% fogl\fee&trfegébntd Vo tpactgggd {8y ad éﬁ%lvﬂqlﬁﬁ‘mmpnem s simlar to

devi ce 300 eV|ce 800 may 1 nclude two connections 810
and 811 that may DevmeB%glaylalsmmhslymltSlS@él 863aBéBand B&4 Winredde o a cent er

801, 802, BOSMHFHOH T LS AERoaae P Eaydo Uit RECRNGERRNCH o That

of device 30@3@%3Bgarﬁtxsne@§dq@anfan9ndwfemna@l ihdrasrgTE Hroddedbyce 301,
302, 303, and 304 of FIG Connection 810 of d |c§ gogﬁg 12flncl ude | ogic
AND gat ed5 832 cogingl unit 386, taﬁweéﬁh: 803 0B 215k 304 %@9 @45, 84 ¢ vias 871,

g;i g;g g;é,rm,g%%)}ect%gn Bevice $08nayAid c&%@cu&l@@m Wiraftes 88 bucBR2, 883,

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 include 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

17



888. Connection 810 may al so include conductive joints 891 , 892, 893, and
894 coupled to the correspondi ng contacts and vias as shown in FIG 8.

Devi ce 80Wormaw/wh®oe i nclude circuits 861, 862, 863, andP8GAISL@IPEESS de
enable information ENl, EN2, EN3, and ENd to allow | ogic AND gates 831,
832, 833, and 834 to sequentially transfer control information CTL,

ided b t it 806,..t [ , t d
a1, a2, badvihi Do Bpinepictheiorde] B0l il e BORRR T one 820 10

transfer I Dsgisuglteds |D bits ID through IDN, during an I D assignnent of

di ce 801, 802, 803, and 804. Device 800 mmy, use caonpnectio 820 in ways
simlar to or idehliGShhowsappadial ‘HPSSOQS’W‘E’eOfWQ}%&l%mgo 320 duri ng

an | D assi gnggﬁ}e @k Qtiecaﬁ'alg&%l’ing@aq soddrieng Rdn afe Joh @nd die gODRFOPEr ati ons
of circuits 1, 86%, 863, and 864 and | ogic AND gates 831, 832, 833, and

834 to transfFés. Tontrraigeid i sackadd90d FEFLS, due phidicserdi¢enegs diegiPdemay of di ce
801, 802, 80 d are sjm.lar to i i . he.. i ons of
circuits 261,%e ﬁ%%,ed gg@?egﬁ%eéa %uA{ aacﬁlggli %‘g{%goiﬁl%&%%? Jétgﬁlggﬂl&%ggrg,gﬁg%]& and 234
of FIG 2, ofkothtihd diRcOREYSY, k@that IoficAND wate 83B61dieBOP anBBHFjc AND 364 and

| ogic AND gates 331, 332, 333, an 34 of FIG _.3. As sho in ElG
connection 8E¥e Sy of dieBlamay gﬁﬁ%‘ﬁgﬁﬁ@ e?‘ﬁh‘?tﬁ%frtg f%‘fnrﬁ‘ P%ﬁ%o? \é\ﬂfoﬁﬂgcéloaf

connect i on 8%9y oFQLKENBMR SRowEATHIECS. BIFIBLY, ifB¥ad dTabUARs hieg0Z iAND gat es
835, 836, 837, and 838 coupled to other conponents to format |east a

portion &P covtatingdirsati®@1351 er AA3ydic §89inpy be flippedandthanmotyed esregged 832, 833,
and 834 coupl ed..t ther .co Ni;. r i f

connecti on 8f6(.gth£ﬁtﬂ ﬁ"é’%’h@e%@ﬁsg% 8&%;/1{ a?r‘t])g}f%;d)ghggﬁg% F%%%&ﬂggﬁlhlt% it may not
use this conegdin MippingdirecioarddB er flippingakreditth $heyandstberodik Y0Z onpbet i on
810during an I D assjgnnent_ of dj 801, 802,.803, an 04 and | eave
connecti on 81‘1‘3@3&@5& gregs @boy axis 3/@“helﬂ’if’eq%ngé}frg%téo-"g)égtolr 54 di e 801 and

di e 802 of Flyfsectfno8h QothdthEdic AND SdtésH3IHd 1882 Blag bk c&GTedto ebtc. 8. When die
801 and die 802 of FIG 9 are arranged in stack 899 of FIG 8, one of these

di ce, e.d5, athsr gofRrm gwyrtisa of senneetipm¥BG o shyele 8L abowvnan EKpdeaxi s 950 in

el et 1 Ot 8t il B8bEOR 357l Pt 16 Blgice8 AU o355 et | 001 ¢ AND

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  inapparatus 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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gate 832 of die 802 may be coupled to each other to forma portion of
connection 810 of stack 899 as shown in FIG 8. hi FIG 9, instead of
rot ati ng woeoB@B3oi9m rotating direction 951 or 952, die 80Z/usay9osssBs i pped
and then rotated, or rotated and then flipped. For exanple, die 802 may be
flipped 180 degrees fromend to end in flipping direction 953 or flipping

direction 95 t hen di 802 ma [ t axis 955

in either rofrgel}%ﬁgh a‘iormé’(?flfrgﬁog@gargﬁl 9 (Ih?]eth?%l @@tlﬂ@%ggg?,o@gg&t hat | ogic

AND gat es 8330@&&@8&’&1ansayé)wneamleﬁmbmcemcmwgh@mt@ forma portion of

connection 810 of stack 899 as shown in cg;dgt{aﬂgp anot her exanpl e, die 802
i

nmaybe rot at ed 180%@@%150510&’581?{}103)30909@514 TP direction 956
or rotating ¢f&chicRR ded arrﬁ{géd thefadd imRacte 138 iHagdeadedks ofitsedid to end in
flipping direction 953 or flipping direction 954, so that Iogl c AND gates
83 1 and 832anrhydeen(td\l@plA@dVlﬁxol@é)aha}dtﬂﬂﬂéfﬂﬂ@ cpmiFehinfopBitiandn Bstfitonnect i on
810 of stack 8

i 804, may be
rotated, fli 853 5f°r 8§{v1t“ﬁ0'rlgygrtks%as b Cgﬁp(? ?ﬂaﬁ %Jﬂg é(f%lniqﬁi[(iieed in ways
simlar to tmuvmil@ﬁoan@&acmbeassighmg adfiret 1demkﬁngad1 tb thesfiraicdie 896n of FI G 8.

As shown in FIG ce 810 and 80 ud nts.that have a
symet ri cal ﬂ%ﬂ‘ioé?r?llm ERaRsfpaste %éo 11rﬁtsfb ‘g‘éfvdgpl%?@ ‘Kﬁlﬁfgates 831

and 835 and gig;&ih /g\l ééc&ﬁilldérhﬁtcaﬁ&rﬁto&ﬁé SRERTUiE I Rspakd Bthe Sdrﬂlﬂol ar to the
pattern of logitc D gates 836 and 832 and ci rCU|tr§%862 of die 802. The

symmet ri ¢al prsfpmatwnﬂmxpg@iaanpnrwowwmuwgth@# 1pfRmay includgpdyer 10 s
fl owchart sh 0 [ Afmutsh ack
accordi ng toggh&tgeﬁ%ggﬂr%?gd ew&?ﬁeﬁlfﬁéﬁ}ﬁﬁggﬁqaﬁ%ﬁhgc%{églrra ttjle used in
appar at us andndlEyd asetesmbmihlaoveumhxﬂérmcchKblalppaglaFI& 9100 and devi ces,
200, 300, 500, 70 descri bed abov reference.to G 1
through FIG 0. Tglgaﬂtlﬁ 0\‘!61??55%%8}’{{‘&% ao‘fletgﬁ‘ghw&‘%? rranging d\oe %:neasStucé(ed in
met hod 1000 wBasirdifd oM daftddGReR enee titveafiord Ivathad US00LAAy Beekedévi ces, 200,
300, 500, 700, and 800 described above with reference to FI%‘; 1 through
FIG 9. AStiwbrajatnpaml devicaesimaldr argdentisahfo ppraraferel 40-anddewices A% cont r ol

i nformation de T FRY 1itheLbeei@lb, | east a
first die anéaacygg%%a I e ,&(gzét}}b\%?t%&%i‘m llr%wf:j‘irléﬂtc?glonsfer tt heg!gontrol

i nformati on {Thus, tiee domeherds ef dpphmtus aad:ticwcvetsylseth@netthqulﬂ)@msa}'t he control

Information to NG G omaents St 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 to transfer control 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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Activity 1020 rmay include assigning a first identification to the first die
when the control information is transferred to the first die. Activity 1030
may i ncl wsle 2a8i3gmeng a second identification to the seeomdSdeos/ 056538 esponse
to the control information being transferred to the second die. Method 1000
may include other activities simlar or identical to the activities of

transferring control .information a | i ishbh reference
to FIG 1 thPB’E}Bﬂg %fvéienlgggﬁ Qﬁ“pgira{]‘gev%ﬁgé%g%é‘g?gg%%ﬁ%Sﬁ%&\ggrt 1‘#53. 1100 of
arrangi ng di §¢stél 1306 ag kisaarbiddiatys 12600 trmdferdinfermbtiaf arthére thavent i on.

Met hod 1100 may be used in apparat us gnd devices sim| identical to

. or
appar at us 1000EPRPEAEWE s¥stem ¢ andggovi We?ffb?tel%"ﬁﬁs afgléesgﬁri bed above with

reference togfl t DERUADOEdG208 whERLSme o theCOIPORGI 6 softe@pRar at us and
devi ces usedc?n&rpgtﬁbd 11100°maly ingi ude the corrpg?ent s. of apparatus 100 and

devi ces, 200be 30@heda0d a7 afcnmard 7@ 00w idlssshi MR Eofive FPBR&IOBNCe to FI G
1 through FIG 9. .Activyit . “Ence
di gyimtdl f&?‘ﬁg ﬁ%f\“ éZ@E%s%%} PREO00%k, Jf%%xgg?&gérﬁlg Lydgspesi tioning a

first die. P e my 1 nc attaching the first die to
a di e hol der infbehdtiéh tiomldrdrimte bfitbk volaparenangsystena 1 2¢c@Ergd atlleesti n a st ack

with the first die. Each of the firsi di the s dedie may include a
portion of aoéﬁﬂﬁigeﬁqsﬁﬂﬁ,12m?‘¥ﬂmﬁ‘§9w Vﬁgiﬁgo ?&%e@?&cg}iﬁt%l i nf or mati on
to the first (g)&-RB0 15065080 hettiStodithbBBindRmat6 Go¢eat at@htednd i 1 St

identification to the first die and assignnent of a_second. identification

to the séBond2% w.athastaag of temrensssor hel0and apleatong ef memeredeviseni | ar or

identical to ctiviti arr ' j e drafilRetd (eyvdtem f 11 PPI NG
and/ or rotat ilhgfaﬁlluelﬁ/on%&o}ergé?%e gg%%%eﬁgmﬁﬁ ?)gference to}lgétlelé 1 t hrough
FIG 9. FIG 1200 byhavare ayshano @6 82000r di ng to an enbodi ment of the

i nvention. System 1200 n‘iai/ incl.udlg‘da Eroc ssor 1210éS renory device 1225, an
i mage sensor devi EEce$9H210 MAHErYA¢y BT PRIPOIORIECSE I ST &Bhi cs control | er

1240, an i npybp@foPieBific itkdraded eRALT @ISIEY. Hrdbédsora 240 splyaycli®R5s2, a keyboard
1254, apointing device 1256, a peripheral device 1258 nd a system

transcei \ér B2ED. coBypPeassor 200 MHEYPLEICRI PrefeFitle PEOTgERET ¥ e ERsf er
e PRSI S S st s o
conponent s ofmaspadleda digiyal output information provided by other components of system
1200, such as by image sensor device 1220 or memory device 1225.
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
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be attached, and an antenna 1270 to wirelessly transmt and receive
information to and from system 1200. System transceiver 1259 nay operate to
transf er wof2orvmasbvioen from one or nore of the conmponent s Pafi/usgewesasi200
(e.g., at least one of processor 1210 and nenory device 1225) to antenna
1270. Systemtranscei ver 1259 may al so operate to transfer information

recei ved at gnt.en 1270 to.at | t one of t C d at | east
one of nenoraeﬂ%‘?/ﬁ?g’ Tﬁ’?gr.ydfﬁbceilziscsﬂgﬁ??lfc(%ﬁo?treogglr\% ’glfdsﬁ;r?l(f‘eésﬁor]{gzigm may be
arzilgsm tted F&(éigmﬁimrﬁ%ﬁl@nmchasmumiﬁqaga ernal to system 1200. Processor
may include a general - purpose processor or an applicatiaon ecifi
integrated circui th¢ Asigytionpphpaweds (481 BPREAMS lr?@r ﬁ?‘]}g&ézgﬁﬁ’&ﬁé@gr eI '
processor or 70 il ki) £ ismPlAL 930k 12000EE R DiftoiTaY a guREI e One of

more progranm ng con 0 proceSs information. The information may
i ncl ude db gi undersianding of thé strustitre ofivasiony prdbeflitppnts entbare aohipBAAE of system

1200, such as, by | g, SeRS0r, ISV SR 220 NEIRY KatlRX peptogs Nerory

devi ce 1225 RE (}e_r'f‘c ( e ‘Menory ‘devi ce, a nonvo menory
devi ce, or aafd@sRtcnatthamight hakehuse bDihe exxvnpeedesodbadrhereitevi ce 1225 may

i nclude a dynam c random access nor, evi ce, tatic random
access menory (SRAM’Oﬁgl‘iicegpo%e“ﬁn%é?f‘%éml\%@%BBPle’ﬁlﬁlgtg AR renor y
devi ce, or ao?@zgggr, gﬁg%dﬁ%gn%ufaﬂﬁﬁa@@ﬁWM. e, GfFaratde@Y. Yapp@¥tus €20,225 may

i nclude one or e various enbodi nents descri bed herein, such as
appar at ug0 12devides\220e30025¢0, 760,ind §00), anfepsterante- BOVSteRdLEP) dseribsBove with

ref erence toﬂgl %[né%yglmeo céh%dd%g'plgr %%\%g%?%gzﬁhggl 220 may include a

c_orrpl enment ar -oxidesen con sensor having a CMOS
pi xel array @iodokva hgedaipdeddrdienrt ciecuitBCBinglenmdér smilts-procksaor ¢igguds, CCD pi xel

array. D splay 1252 may include an ana di,spl or, a.digital .display.
Di splay 1252 ™MBPTY EEel! eSO?‘WEFr%W‘W?Ar@%aBgHEP%Sﬂ%%%W are,capd exarrpl>/e,
di spl ay 1252 .gR¥inh8&RItN&GedNiQie8Red Btht Bthitécs oPhe apsads @)e. . pparafus nor e of
i mge sensordevice 1220, nenory device 1225, graphics controller 1240, and

pr ocesson 5 12100tdsvigrsFA0a00, #0010t angdrB0) el SYSteme £¢-8-of St d9): arfie
Illustrati ON3s Qépré‘&Pa‘"E‘é %ﬂf Hgﬂigﬁargimpléf?&ﬂtﬁ)hyﬁf \;'a%%us Qﬁl%cﬁﬁéntg.zﬁor 300, 500,

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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700, and 800) and systens (e.g., system 1200) are intended to provide a
general understanding of the structure of various enbodi nents and are not
i nt ended wo 2promsdme a conpl ete description of all the cecparsemdsaEEsl
features of apparatus and systens that m ght nake use of the structures
described herein. Any of the conponents described above can be inplenented
in a nunber of ways, ncI udi. n Iatl on vi.a soft Th appar at us
(e.g., appar 8¢Hes{os,; ?féR}P‘&‘BEO d’j?f) PIBRSUTCE PRI )V\%éo% eéjsa systems
(e.g., systegmig00) descrr bed above may all be char acteri zed as "nodul es”
(or "nodul e") herein. Such nodul es may include hardware circuitry, single
and/ or mul ti - pr 0cEse o meteresifiogsneniedeseriped here mglud%ézrnaw&rSénﬁr ogr am nodul es

and obj ects RN QRS iidMSIeeR feastdStdiasid iR by t he
architect of ﬁ’{eag%wéljri S(aen%gajl aEf;)lppaerIj;hus 150 o?evreng §20 300, 500,

700, and 800)1 sevodd dies mherstaclemgy ;nchyista@nm@ﬁa) couptrd ta sheadigs: dﬂ)er ate for

parti cul ar enent ati ons r| ous enb such
nmodul es may ggmﬁeﬁttqnda%ydbq‘f?n ggr;;g PR éﬁ?nn%ogt?églgﬁgac age, such as a
sof tware el eghifilgA asicaifadt ofk Tdtaddndficatidg kage first doasirio iaader thnd
di stribution sinmulation packatg1 5 a capaci tance i nduct ance si m% tion
F

package, a pevwiol ifermagps §io Fot dierdp therseennd flic furiig angse gypgt of 2
transm ssion 5&%&??&9&&‘1&'&9’1‘1‘ b ALkl &@CPﬁﬁﬁem%%ts thchii fattoam of software

and hardware used t rate or sinulate the operation of varjous potential
embodi memds. aﬁ'ﬁneatuqudna@thmisalmjdﬁyrmeémbowWvlarqfﬁzra@eéﬁﬁlﬁh Indrrughmay i ncl ude
or be incl Udﬁgﬁlnl:} el ectronic circuitry used in high-speed conputers,

comuni cati o "signal processing circuitry, single or nulti-processor

nodul es, singl e oThéldve @kriptiiesidiate aramsmssatemumbiemodimepts@&essor s,
data switches, and application-speci fr nodul es. i ncl u ayer,

nul ti-chip wﬁwn\@@tlolsgwahlsalaqsa@ﬂéle%m %f‘bﬁﬁ“f?ﬁ&‘ dlmrzilg?n(g h%l uded as
sub- component.g, i il Gtnér éﬁ%ddﬁﬁ%t%ayehﬁ%bﬁm s(%ru%mséleragmrs er@&maaﬂ t el evi si ons,

cel lul ar tel ephones, personal uters (e.g., lap tOP corrput ers, desktop
conput er $5 harmbw| shdothgywhargss. Inat ¢énawmﬁrkeép%tureépt iNe nuRGTHSt at i ons,
radi os, vide ers Experts
G oup, Audi oafsg?g%( faBﬁaégs'esrug Fh%lgghoutrl\j{ﬁé E/:Vf(%gvg ,(Egéidgﬁlgs heart

moni tor, bl oagrdly epsfyrpossisle Ivhrﬁutl,onet por)mnmﬁ ftaprehobcome earbddinienes s .
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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One or nore enbodi nents descri bed herein include apparatus and net hods

havi ng dice arranged in a stack. The dice include at least a first die and
a second wpeo1ofize79st ack may i ncl ude a connecti on coupl e#Crasseéve/086s6&€. 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 contgql infarmgtion fromthe first die to the second die
during an assign tbgfc'ﬂngaad%nd identification to second die. O her

enbodi ments including additional apparatus and net hods are described above
with reference to FIG 1 through FIG 12. The above description and the
drawi ngs il list r af\B 2BRAEVEEATRITSHSAt s of the invention to enabl e those
skilled in the arg;f 0 pla8td £8adid teRiERQRIARAS & 1645t b Rest dRvABEI On. Ot her
enbodi ments nmay incorporate structural, logical, electrical, process, and
ot her chahgesecohddiehanddr awi ngs, |i ke features or |ike numerals describe
substantially simlar features.thkrough i Exanpl es
merely typify pos@fﬁnga{?&ﬁogﬁe%%os&e g%? 13# %%SA@I%%%}{QQ‘?%S{ éeésc(ao 01some

enbodi ment s mEymEoh fcthe digd dieduring as ddsidnintent efth firor idetifestomnto the her s.  Many
ot her enbodi nents wi Il be apparent to those.of skil] ..i he art upon

readi ng and ﬁﬁ%éﬁ@ﬁ%ﬁrﬁ&feﬁﬂg@ Cé’BHﬁ?]e‘n%é‘?Etr“?“p?‘?lﬁﬁ?e él‘ﬁteq“é?ootﬁlg ,Sec\(?g(ﬁi ous

enbodi ment s F‘H‘e duBifie hYRMnkARA 615 Ledraridinngdation b Rparnded cl ai ns, al ong
with the full range of equivalents to which such clains are entitled. The
Abstract 10s provided to conmply with 37 CF. R 1.72(b) requiring an abstract
that will allLowt i1C i . gi st of the
t echni cal di Scl osﬁﬁeegp%?%glis tfg%aggét &bés(reizlﬁgﬁt%%el CI&M@%har}’?)hgﬁ%r‘{gie}?%tt andi ng t hat
it will not beuplaied thefirstdie apd the sevond idiviand idvatedloatsids. ththfitst dis asd ai ned is: 1.

An apparatus conprising: dice arranged.in a sta t he dice jncluding at
| east a firsthedeeondsie %Pdsg]@&%f‘ﬁmé,l%gﬁac gé@ﬁﬁggme&ﬂn%egﬁ%?%n to the dice
and confi gur egheQrddt8 8skPhe oRtd1GhfothitdhTRin MR fir& didw® thé sesdndidie. during an
assignment of a first identification to the first die and to transfer the

control ilhformation fromthe first die to the second

3. The apparatus of claim 1, wherein the control information includes only a
single bit.
4. The apparatus of claim 1, wherein the first die is configured to store the

20 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.

25 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.

6. The apparatus of claim 1, wherein the dice include a third die, and

30  wherein the connection is configured to transfer the control information from the
second die to the third die during an assignment of a third identification to the
third die.
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di e during an assignnment of a second identification to the second die. 2.
The apparatus of claim1l, wherein the stack includes a conductive joint
coupl ed twotzhm/d3dT98t di e and the second di e and | ocat edpoutuscae/ 054388 f i r st
die and the 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 clai " r.el . contr ol

i nf or mati on ?ncl uag‘éaﬁ?ﬁﬁmse? §}aﬁgﬁe i r.coffpnﬂ%lg agﬁé%l}l%sc %l{éc{étfh:i mi,

wherei n the toupidd Wite diSe A@Nxt@dingdhiongtsitdsast thb €irdt diestheiadditibndli cation in
the first die when the control infaor ti_gn 1S transfgfrrtg(g to tlthhe first die,
and wherei n comesivcioniigited tostranster thafreiddenyfisatigndo fiedrsEdio A Pent i fi cat i on

in the second. di8idM6E:atibE iF@BLERha hiaf ormation is transferred to the second
die. 5. The g%%a&étus 5%'cf§@n14, wherein the first die is configured to

transfer fhe control infornmation to the second die after the first
identificatign is,stored in the.first die. 6. The apparatus of claiml1,
wherein the dice f*ﬁ@?ﬁﬁgmic?rﬁ?r%%n%i e, and wherein the connection is
configured to transtefraidee icoshelgkadhrifotenditd includingmnlogie cerepardt di e to the
third die during an assi gnnent O%?a third identifica i{Rn to the third

die. 7. The appafeatassodomya porHpn of ¢ cempgcton exiepng MHEUshAt iG] e al
connecti on C%Qii@eqlofquo&eH@algit%sﬁpgmﬁf& BiRsHAboh 1y @b aRRedndl east the first
C

die, the additiona nnection configured to transfer the first
i dentifid@tion toanwduleiconfigutpdtoaseigt ifeniieasaes todadips Ween thefonlt he second

die. 8. An a;lnrﬁagﬁrn%&i??gic%}}gfei{r%%gﬁﬁegd'o%ﬁe&%ﬁanged in a stack, each of the dice

including a onen ured to forma portion of a connection
extendi ng through at | east one of the dice to sequentially transfer control

information to the dice; an .modul e confi re 0 sign identifications
to the dice When EFH%aR}@.Fﬂt‘FS(ﬂC%C?W . ‘ieﬁﬁﬂ? §tg‘%iﬁ'13g1§%i%sr$zeﬁso ®t he connecti on.
9. The appar gligifiod cédiREtBrfoonib@e tdtriifer Beagdntifioglond @sthaldidepast one

addi ti onal connection configured to transfer the identifications to the

di ce. 15
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

20  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 logic component of the second die with respect
25  to an edge of the stack is different from an orientation of the logic component 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 the second die and the fourth die, wherein an orientation of
30 the logic component of the fourth die with respect to the edge of the stack is

substantially identical to the orientation of the logic component of the second die.
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10. 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
t he thir dwoizeto/@omowherei n t he | ogi ¢ conponent of each @CTiuseoobiosesss di e,
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, Wnei)ﬁi ndg\ge dice include a first die, a second die, and a third
die, the secthd PRAHY CEREER the first die and the third die, and
wherein an ori ent afiispaicdficlidisg 4 figt Degosvppoastt hafing héirs apohdoddi e wi t h
respect to an edge of the stack is different from an ori.ent gtti on of the

| ogi ¢ conponeaitiggredia ecein pentenl infoFmatop.Asssetd ipptARdeeAPlgtEdife st ack. 12.
The appar at Us, gf.c 8@ bAbilinfoMAghs], And Derdlb@puimabude a fourth die, the third
di e being between the second die and the fourth die, wherein an orientation
of the | ofic conposesond & inchuingpusechndiiogiogomponess padrg ¢ BirdiePWdge of t he
stack i s substant:i al L dent i t k i L conponent
of the secon®dHi®"R ‘.woAflrllle glﬁséggtgphﬁso(ag’o%%}l }cﬁé :”ﬁg{ IEBad 61(‘2: Prrlg%m%j(lme% rile%‘?efjdi ng a
first |ogic seopdaeble ihfvihaipnaaid 14 ssconduuputmods asdnfi gured to receive

control information, a.second input. node confiqur.ed receive first enable
i nformation, and %ﬁhﬁlid.rdé?‘ .]l‘}alﬁ‘ﬁta tﬁ]@@zgwacoggggmgaylggﬁ?}%}lmlﬁao ¥ second | ogic
conponent haykpgddo il debordMatut AGEE a SRUPINGEL role Ediffightadss reuivpetiirdiode, a
fourth input node configured to receive second enable information, and a

second olff putnabbriaformations andhd thirdgutput pedeywnerginghe frst die) Bgsecord MSonent

having a fif{h,in he second out put node, a sixth input
node configu?gghfgﬁﬁgggggéﬁﬁﬁgkﬁggﬁgg'e information, and a third out put

node, wherein the first die, the second die, and the third die are arranged
in a stack. 14. The apparatuys, of ¢claim.l rein the first logic
conmponent islﬂ“onf?B‘iﬁlg’araf‘ﬁ#Fmdg’\gf?ﬁrgpﬁ?ft%ﬁogfc?]ﬁlgo?eintlsst out put node
having a val yshasado provitleiRflBadon/iNtheTirsttouiit Hedetavinges vabuettiasdd i nf or mat i on
and a value of the first enable informatiaon. 15. The appaf&ﬁt of claim 13,

! S
wherei n 1he pipdegiel ANDhef aivpdue of the pentfol ndsprbignpde YUS? %g‘é?tfi r st
identificati Qﬁabilﬂn}”o%atfi&{. st die when the control

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

20  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

25  configured to store a second identification in the second die when the
information at the first output node has the first value and to change a value of
the second enable information from the second value to the first value in order to
change the value of information at the second output node from the second value
to the first value.

30
17.  The apparatus of claim 16, wherein the third die includes a circuit
configured to store a third identification in the third die when the information at

the second output node has the first value.

25



information has a first value and to change a value of the first enable
information froma second value to the first value in order to change a

val ue of woforwmmbisen at the first output node fromthe ®etarsdoovambasesto t he
first value. 16. The apparatus of claim15, wherein the second die includes
a circuit configured to store a second identification in the second die
when the information at the first output node has the first value and to
change a val ue of the second enable information fromthe second value to
the first vallge i Aneppentut comprisige t he val ue of information at the second
out put node fromthe sec,or]d val lile to the fi rsd£ VF| ue, 1{. . The appar at us of
claim 16, wherei na{ifFs diednsliding a first confaets? see@id gt ephe 95 20 0 store a
third identi %iat%%@ziﬁg'aﬁ Pplhteode RbifledioqhdRRN IRt it LfiFBbItHR ndtle t he second
out put node has the first value.18. An apparatus conprising: a first die

i ncl udi ngSa tounded todka sgeend eontasendl contact, and a | ogi ¢ AND gate having an
i nput node coupl e j . - {; ..node coupled to
t he second cont ac?;s'écgﬁ{ljﬁg %&%:%eﬁdﬁg?{ggghtg%e sgﬁé’zﬁes%géﬁ%eth the first

di e, the secdnthdiiga firsctantictg secdnid centactpatdacibgic AN gatedraviopemotput and a

| ogi ¢ AND gat e havi an input node coupled to the firs ntact, and a
second out puf‘oﬁlfo‘i?é‘pg’gﬁ%fh@&i?{%(ﬁo?tﬁg apd a 56 n§8HtP3tCIfo&e§ﬂ‘&ﬂ%ét@%ﬁ%ifg?l?‘{/e j oi nt
outsi de the thfigd;; dige and outside the second die, the conductive joint

bei ng coupled to the second contact of the first die and the first contact
of the ségond di e.2 cpgductinejoappatsidefie Hrst dieandputgide lieseeqnd diqidhe j r st die

i ncl udes a vi g i I { tion of the
first contact &gﬁ:@%ﬁeggﬁt P%ﬁg g«?@?%dﬁgiﬂgedsgg&gl c\ggﬁgtﬁdcf??%m{n%? ?I:’lcll g‘llemg%nt acting
the via. 20. cditectapthersedond dof. cl ai m 19, wherein the second die includes a
via through the second die, and wherein at |east a portion of the first
contact of the second die includes a conductive material contacting the via
of the secondgdi eTh@dppathie FRRANhABUSh@tinChefint &0 inchiies evi thivagisecond di e

i ncludes an additignal via through the second die, ang erein at |east a
portion &f t He fyaicinang wihergin at least a portion of the first contact of the first die

includes a conductive material contacting the via.

20.  The apparatus of claim 19, wherein the second die includes a via through
the second die, and wherein at least a portion of the first contact of the second

20  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.
25
22.  The apparatus of claim 18, wherein the stack includes a first side on one
side of a center axis of the stack and a second side on another side of the center
axis, the first die including a first portion on the first side of the stack and a
second portion on the second side of the stack, and wherein the first contact of
30 the first die is located on the first portion of the first die and the second contact

of the first die is located on the second portion of the first die.
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of the second die includes a conductive nmaterial contacting the additional
via. 22. The apparatus of claim 18, wherein the stack includes a first side
on one siweo 20fo/@oenter axis of the stack and a second gcuaseenIanassher side
of the center axis, the first die including a first portion on the first
side of the stack and a second portion on the second side of the stack, and

wherein the fjrst.,contact of the,fi -dhe | i .St portion
of the fi rstﬂdi e Fg’r’?c?pp?'fgguégi%lﬁl&i %icir\{h%%eflggjg S%‘%gh? %ﬁé@g%égg qrgteqogtzz(gntsed on the
second port i @hefirst bide bF thetstadk en®@Bsecdiepafipaomthesewhd sidaiofithz 3fackvher ei n t he
second die includes a fjirst Portion on the. first sige of 4he .stack and a
second por t i ¥4 vrein thedusisontagh of dhaiecendelis jsdagated ANng AREPHs Rorflﬂréoff: irst

contact of tie SeROAR, Mdnt Sechf et OMtht BRof@aRNEopAE bdthedirstt he second
die, and the second contact of the second die is |located on the first

portion & tpuetigeeidhelsegord dig4. The apparatus of claim 18, wherein a

di stance between a center of the first contact of the first die and an edge
of the stack is substantially equal to a distance between a center of the
second cont az4. of THewpsamevlcldine 1 & whetdiea digecobetivhen steatsk of B8. The
apparatus of _claim 18 erejn the fir cont act ,of fir die, the
second cont al#st ‘Eﬁnta{ch%ﬁpwgsf g’(?i"l‘-}%1 ap ﬁ%gequiltﬂ%e[s?%c At ﬁliPlStaB{iﬂﬁlhe@u%@égnd di e, and
the second cgabaGiveBlechR&eRRESMEe ScBndEchiRUbShaBidoad i 2all ignede af ong a |ine
perpendi cular to the stack. 26. The apparatus of claim 18, further

conprisiHy: thestrk.d die arranged in the stack with the first die and the
second die, the third die including a first contact, a second contact, and
a |l ogic AND gate having an input node coupled to the first contact and an
out put node 2Hupl Bk dppartatus of elamm di8,oxdere the fastecontactaaf de firshdie, thonduct i ve

joint outside the second di.e and,outside the.third.die Ltional
conduct i ve j%ﬁc?ﬂde?f’&i’{?ﬁ ‘?—ffh? hrsf ﬁ‘@’ @8565?58(’%8%@&6 SS?OHFE%C’ é}%i@ﬁa&%g% and t he
first contacon@lct bivBe bdtohd d@iats suBdtantfllyelipeed ey lirkl pegpendicalasioer r i ng
control information to dice arranged in a stack, wherein the control

i nformat 1on thestaglansferred to a first die of the dice before the control

26. The apparatus of claim 18, further comprising:
a third die arranged in the stack with the first die and the second die, the
third die including a first contact, a second contact, and a logic AND gate having
20  aninput 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.

25
27. A method comprising:
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 from the first die to a second die of the dice;
30 assigning a first identification to the first die when the control

information is transferred to the first die; and

assigning a second identification to the second die when the control

information is transferred to the second die.

27



information is transferred fromthe first die to a second die of the dice;
assigning a first identification to the first die when the control

i nf ormat iwo 208/womasferred to the first die; and assi gniPOF/B260066568
identification to the second die when the control information is
transferred to the second die.28. The nmethod of claim27, wherein the
control information is transferred on a connection coupled to the first die
and the second die. 29. The nmethod of claim 27, wherein the control

i nformati on i28c! udas methoy of clainn @V, evherdin G ontflenfrenitou i fransifefeth 27, wherein

transferring the control infaornmation.includes |ogically conbining a val ue
of the contr QP 3°ARRFCHER ?Q}WT‘WW ﬂ%zfllrgé*l%@dotﬁe éqqgﬁ‘fglei nformation at the first

die to produce a result and transferring the control information fromthe
first die to the second die based on the result. 31. The t hod of claim

27, wherefn a8si gihpmethed of clai 23 wheseir divronadipformatian Beludsioplifes st ori ng
the first id%ﬂl%'lefgﬂtgati on in the first die and storing the second

identification®n the second die. 32. The nethod of claim?27, wherein

assigning the first identification includes transferring the first

i denti ficati t | east ditional i Led.to the first
e and the SHoondsameioaes Shim ctiestr BrrarareTss SRR BIRES, g he

second i dent ifdleRb Iddicallp ebrbRsgld ANgl oTtiid aatrbhiafaeatadwitheraié bfat i on on
the at | east one additional cagnnection. 34. The nethod of claim?27, further

conpri si A§: tereleméermapign etfbe Btshelicd Piodresaresy LI FBRCTTHE RetBE die to a
third die anfoSaid iR dll didto (ERELd figbakd ohthdrBfui i v di e when the

control information is transferre e third die. 35. The nethod of
claim 34, wherein transferring the control information fromthe second die

to the third_die includes l.ogically combinin f e control
i nformation with ;ﬁegie&@%cﬂ‘fcgﬁﬂglf’ ‘Xli‘eﬁ?lgla?%laﬁr?%nt%gﬁ@ttﬁgd gegg%c{]nd di e toproduce
a resul t, angddntiivafoarfdlids shoeing iRtfiralidéntiffioationtin oire finstadie tinkstergond die to

the third die based on the result. )
15 the second identification in the second die.

32.  The method of claim 27, wherein assigning the first identification
includes transferring the first identification on at least one additional connection
coupled to the first die and the second die.

20
33.  The method of claim 32, wherein assigning the second identification

includes transferring the second identification on the at least one additional

connection.

25 34.  The method of claim 27, further comprising:
transferring the control information from the second die to a third die;
and
assigning a third identification to the third die when the control
information is transferred to the third die.
30
35. The method of claim 34, wherein transferring the control information
from the second die to the third die includes logically combining a value of the

control information with a value of enable information at the second die to
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36. A method conprising: 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
i ncl udi ngwve 2pva3d™m of a connection used to transfer comrCralS200fosssasmti on to
the stack during an assignnent of a first identification to the first die
and an assignnent of a second identification to the second die. 37. The

met hod of cl al g]{lg’eg%re\é@ﬁ éﬁ%g?%:féérﬁ}gg{hggoﬁ%? ilffﬁﬁl?ﬂgn%iogj %@%&é&ﬂ&ﬁiﬁ&&t ating the

second di e aB% rangi ng € secon e In the stack. 38.
The net hod ofheghiad die Bdsedfourthdw@sulconpri sing: arranging a third die in the
stack with the first die and the second die without rotating the third die
before arranging the third die in the stack. 39. The nethod of clai m 36,

wher ei n arr aggi NgAtA&h&EERistige | ncl udes flipping the second die fromend
to end before arranging the second die in the stack. 40. The nethod of

cl ai m 39, 5f ur t her pesinpinest fiigt digrandngi ng a third die in the stack with the
1t 1 e A, b Bl B8k e, Lt e or
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.
10
37.  The method of claim 36, wherein arranging the second die includes

rotating the second die about an axis before arranging the second die in the stack.

38.  The method of claim 37, further comprising:
15 arranging a third die in the stack with the first die and the second die
without rotating the third die before arranging the third die in the stack.

39.  The method of claim 36, wherein arranging the second die includes
flipping the second die from end to end before arranging the second die in the

20  stack.
40.  The method of claim 39, further comprising:

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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