- 2- 4. The bus bridge as defined in Claim1l1 further conprising bus
control circuitry coupled to the first bus interface and the é%@énd bus
interface, the bus control circuitry for determ ning whether an Gid¥bound
request has been deferred, transferring the outbound request to &ﬂgaﬁgcgnd
bus interface, receiving response information fromthe second bus'
interface generated in response to thelodtbound request, and

ret urning t heSEREpAIGNEDfCONTAICT (SAC) FECHING USINGI FOEYMER-BUILDING

out bound request has not been deferred, and
transferring the response infornati o€CHEMISERYnbound reques;/queue if the
out bound request has been deferred. 5. The bus bridge as defined in

Claim4 further conprising a deferred reply generator for receiving
response information fromthe bus control circuitry and transferring the
response information to the i nbound request queue. 6. The bus bridge
as defined in Claim1l further conprising bus target circuitry for

recei ving inbound requests fromthe second bus interface and transferring
the inbound requests to the |Inbound request queue. 7. The bus bridge
as defined in Caim1l wherein the outbound request queue has a plurality

of outbound slots, and wher BATKREGROBNDIOP THRENVENTRON ¥ Of outbound slots
contains information corresponding to requests issued by agents coupled to
the first Dbus.

1. Field of the Invention

The present invention relates generally to methods for forming vias through
dielectric layers within microelectronics fabrications. More particularly, the present invention

relates to methods for forming self-aligned vias through dielectric layers within microelectronics

fabrications.

2. Description of the Related Art

Integrated circuit microelectronics fabrications are formed from semiconductor
substrates within and upon whose surfaces are formed resistors? transistors, diodes and other
electrical circuit elements. The electrical circuit elements are connected internally and externally
to the semiconductor substrate upon which they are formed through patterned conductor layers

which are separated by dielectric layers.

As integrated circuit microelectronics fabrication technology has advanced and
integrated circuit microelectronics fabrication device dimensions have decreased, it has become



3 8. The bus bridge as defined in Gaim1 wherein the inbound request
queue has a plurality of inbound slots, and wherein each slot of the
plurality of inbound slots stores i nformati on corresponding to requests
I ssued by agents coupled to the first bus or the second bus. .
The bus bridge as defined in Claim8 wheregin at |east one of the plurality
of I nbound slots is a deferred reply slot. 10. (Anended) The bus

bri dge as intedasinglyl impor@ntiivithin, advdngedeintegrated circuit mieroélectromich fabrinations tg formt
comand protocol ; . t he_ second bus_has a secopnd ,command, protocol; and
t he secondhrpugh dielectric layerswithinthoseradwanced intrgraterheiecuit snigreelprteanics febrications
command protgcol, and the secopd command prqtocol ., 1. . The bus bridge
as. dof | nedias At Bimmal cross-apgionRl imenstonand op tr%stfﬂﬂav-aﬁawf Bnimg feSund
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on adar as el chUH fctdolecbnbf Ao RHERIY A iy RITRMLRAT: o1

transf er r irghirdd tfopm Wi arPadvisicell idelfrated GirduitSRie AR cRbtiicd fBbritatiGPAAM] Sikh as a

system the bus bridge conprising: a first bus interface coupled to

Lhe first comactivid or dfierdofflection @iaf thevtigh 8 doRtiondifadielecttit 1ayep bétvebme piit of5t
us; :

closely spaced integrated circuit structures, such as but not limited to a pair of closely spaced

patterned integrated circuit conductor structures.

In order to form within integrated circuit microelectronics fabrications vias of
minimal cross-sectional dimension and optimal registration through portions of dielectric layers
which are separated by closely spaced integrated circuit structures within those integrated circuit
microelectronics fabrications, it has become common in the art of advanced integrated circuit
microelectronics fabrication to form vias through self-aligned methods which employ pairs of
integrated circuit structures as registration aids in forming the vias. A schematic cross-sectional
diagram illustrating an integrated circuit microelectronics fabrication through which such a via is

formed is illustrated in Fig. 1.

Shown in Fig. 1 is a substrate 10 having formed thereupon a pair of patterned
conductor layers 12a and 12b which is typically formed within an integrated circuit
microelectronics fabrication from a polysilicon or a polycide conductor material. Each one of the
patterned conductor layers 12a or 12b has formed and aligned thereupon a corresponding
patterned conductor cap dielectric layer 14a or 14b. Formed adjoining the pair of patterned

- conductor stack layers formed of: (1) the patterned conductor layer 12a and the patterned



-4 - a second bus interface coupled to the second bus for receiving
data fromand placing data onto the second bus; an i nbound request
gueue and an out bound request queue coupled to the first bus interface and
the second bus interface, wherein the inbound request queue has a

plurality of inbound slots, and wherein each slot of the plurality of

I nbound slots stores information corsesponding to requests issued by

agent s ceopdustbricap distectricriayler b and (2) ltiee pattened dosmustor dayer 12b and the pattemedi ng
circuitry coupled to the inbound request queue and the outbound request
queue f orcopductarregp disleotrictlayer 4b, fica semedofidielestric spaser layeesbaahbb, 166 aridskddi ng a
deferred response to the first bus interface to be placed on the first bus
based on Theteds plse shovwspiadig. il formad upep o Averthembstratg &&ueqludm&ﬁhe stiugtyres which

decodi ng

R T )
L BRI SO P e RO
o] 1 SO SBROTE B palkALTDhUGR: ek 200l 20 Se P OEREphas

def erred.etch mdsk-laydrsTet hod for transferring a command between a first bus
and a second bus ~ using a bus bridge, the bus bridge including an i nbound
request queue and an outbound request queue, the nethod conprising the
steps of: (a) transferring a first outbound request froma source
agent on the first When fooming the integratedreitcuit oiceetlectyoaiss fabrication whogddchematic
det erm ni ng whet her the first outbound request is to be deferred;

cross-sectional diagram is illustrated in Fig. 1, it is common to form the insulator spacer layers

16a, 16b, 16c and 16d from a first silicon oxide dielectric material which is at least slightly

different from a second silicon oxide dielectric material which is employed in forming the

patterned pre-metal dielectric (PMD) layers 18a and 18b. Thus, given an appropriate choice of

etchant for etching a blanket pre-metal dielectric (PMD) layer from which is formed the patterned

pre-metal dielectric (PMD) layers 18a and 18b, it is then possible to form within the integrated

circuit microelectronics fabrication whose schematic cross-sectional diagram is illustrated in Fig, 1

the via defined by the patterned pre-metal dielectric (PMD) layers 18a and 18b with minimal, if

any, etching of the dielectric spacer layers 16b and 16c¢.

While there may typically be formed within the integrated circuit microelectronics
fabrication whose schematic cross-sectional diagram is illustrated in Fig. 1 the via defined by the
patterned pre-metal dielectric layers 18a and 18b without substantially etching the dielectric
spacer layers 16b and 16¢ by employing when forming the dielectric spacer layers 16a, 16b, 16¢
and 16d the first silicon oxide dielectric material which is different from the second silicon oxide

~ dielectric material which is employed in forming the patterned pre-metal dielectric (PMD) layers



-5- (c) issuing a deferred response to the source agent and
reserving a slot in the inbound request queue when the first outbound
request is deferred, (d) transferring the first outbound request from
t he out bound request queue to a target agent .on the second bus; and

(e) returning response information fromthe target agent to the source
agent if the first outbound request is-rfot deferred, and placing the
response 13¢asd 18b,ithere nonstheldse exista prpblenmge frmingtwithimtheiintegrated ciraujiest  queue
if the first out bo,unfd request is deferred. 16. The method of C aim 15
wher ei n tHeTeglesonpigs fap

BERHPR Bigse sehematicgrestsedtionalidiagsam isdlustrated dmBigt 1 theom

= second 1t Sl ARBERE wifl & dheitc spaBer el baind df phinithe RRuan Photaresit Gy ec)
conpri ses; L NG Ay f ts in. the inbound re t
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slots; and i ssuing the deferred response if an inbound slot exists

which is not in use and fewer than a predeterm ned nunber of inbound slots
are | abel ed as def eShowal in Bigl § issd shematic crds3-sectione! digiréin of &f infdgrited difeuither ei n

the step (d) conprises translating the first outbound request froma first

comand pRisfesiestronies fabrication thrgelyrequinhlent tet the bitegrated circuit microelectronics
fabrication whose schematic cross-sectional diagram is illustrated in Fig. 1, but wherein the
patterned photoresist layers 20a and 20b have been mis-aligned with respect to the patterned
conductor layers 12a and 12b, thus forming the mis-aligned patterned photoresist layers 20a’ and
20b’. Similarly, there is also shown in Fig. 2 the mis-aligned patterned pre-metal dielectric (PMD)
layers 18a’ and 18b’ which are formed when employing the mis-aligned patterned photoresist
layers 202’ and 20b’ as a photoresist etch mask layer. In addition, as is illustrated in Fig. 2, the
mis-aligned patterned photoresist layers 20a’ and 20b’ are sufficiently mis-aligned such that there
is also etched: (1) the patterned conductor cap dielectric layer 14a to form an etched patterned
conductor cap dielectric layer 14a’; and (2) the dielectric spacer layer 16b to form the etched

dielectric spacer layer 16b’.

As is understood by a person skilled in the art, the integrated circuit
microelectronics fabrication whose schematic cross-sectional diagram is illustrated in Fig. 2
typically yields functionality and reliability problems in forming a fully functional or reliable
integrated circuit microelectronics fabrication. The functionality and reliability problems are
encountered when a conductor stud layer is formed into the via defined in part by the mis-aligned

 patterned pre-metal dielectric (PMD) layers 182’ and 18b’, since the reduced thicknesses of the



-6 - 19. The nmethod of CAaim5 furtherconprising transferring a second
out bound request fromthe outbound request queue to a second target agent
on the second bus and transferring response information for the second
out bound request to the source agent before the response information for
the first outbound request is transferred to the inbound request queue.

20. The nethod of d aim 15 wherejn the 3tep co i.ses .pl aci r onse
data in &tcter Battsted spnductaricap diglegiic layge Hia a@{e %E‘F ﬁ?ﬂ?i%mg sa%fgl,gwﬁg at

i nbound r est eu copt ai nin n_{.ndi.gat or ROLI Ng. Ie he
dat a buf f 31 per g8 oEhe TR AET e fP: ohe 5% yRUP G ARk B oacs Rl et b O
determ ni r | I nbound request queue is
avaiIabIe$g%%ﬂ$§%ﬁ?ﬁgoﬁﬂ§&§g§§§9g§9b¥g§%§%§gay§afhe deferred reply slot in
t he i nbound request queue is avail able. 22. A conputer system

conpri si ng: a bus bridge for transferring data between a first bus
and a second bus; It is thus tdweedd the gballof forinirig thicagh pertiohsof diciéctriblayese betwaen
first agent coupled to the first bus and the bus bridge; t he
second busofizomtally apaced mi¢relectamic straictuessrwithin micoerlectrgnics fabticationsiselfcaligned
second bus_and the bus bridge; and t he bus bridge including,

a first biiasiwithaptimskcrossscidenal profiles evanupdenqirsumstances whergithege ismisraligneth and
pl acing data onto the first bus, .a.second bus .nterface
Coupl ed  GaFBEkBhoserasisiyers smiedes pidh mask lavees fforming those e 15 GEiPrgeTa o

onto the Six?v%gggn ig légderally directed.

=

Various methods have been disclosed in the art of microelectronics fabrication for

etching dielectric layers within microelectronics fabrications.

For example, Dahm et al., in U.S. Patent No. 5,431,778 discloses a dry etch
method for selectively or non-selectively etching silicon containing material layers, such as silicon
oxide layers, within integrated circuit microelectronics fabrications. The method employs a
fluorine containing source material selected from either hydrogen fluoride or fluorine, and a
carbon-oxygen source material selected from either carbon monoxide or carbon dioxide. Through
the dry etch method there is avoided the use of atmospheric ozone depleting halocarbon etchant
gases which are traditionally employed in etching silicon containing material layers within

integrated circuit microelectronics fabrications.

In addition, Mihara et al., in U.S. Patent No. 5,447,598 discloses a method for
forming within an integrated circuit microelectronics fabrication a resist mask pattern employed

* upon a high step height topography substrate layer within the integrated circuit microelectronics



-7- an i nbound request queue
coupled to the first bus interface
decoding circuitry coupled to the inbound
request queue for placing requests in the

and an out bound request queue
and the second bus interface,

request queue and the out bound
out bound request queue and for

I ssuing a deferred response to the first bus interface to be placed on the
first bus . . based on avail able spac® ¢in the inbound request queue, and
an i nboundakfifatien. aThectigh stemheight togagrapiiy sehstratei laygr way inckude a highistepdeiptit

request be giv t he deferred response, 23. The conputer system as
def'i ned W@%ﬁﬁ’dé’%ﬂﬁéﬂ%ﬁl&gﬂm@[wm s anethod coaploys achged maskdayer forpaierning aof

e al.l ocaﬁi. '
T

i nb d sl .and _the, i it t th
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of
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conpri ses plamrieiag kdsizt lagérf cui try coupled to the first bus interface and the
second bus interface, the bus control circuitry being for determ ning
whet her an out bound request has been deferred, transferring the outbound
request to the second bus interface, receiving response information from
t he second bus i nt eddesisablejinthe ant ax¢ additional selfraligned methiods thnoughuwvhich dapresyt he
and %lg[,et us ni ntg the response information to the first bus

i nt er f ace Prmed{hraygh partiogs of dielectric fayers betwesn migrpeleqironic strustures vithing g
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out bound reques
where there is mis-aligned a patterned photoresist layer employed as an etch mask layer in

t he

forming those vias. Particularly desirable in the art are additional self-aligned methods through
which vias may be formed through portions of dielectric layers between integrated circuit
microelectronic structures within integrated circuit microelectronics fabrications with optimal
cross-sectional profiles, even under circumstances where there is mis-aligned a patterned
photoresist layer employed as an etch mask layer in forming those vias. It is towards the

foregoing goals that the present invention is more specifically directed.

SUMMARY OF THE INVENTION

A first object of the present invention is to provide a self-aligned method for

forming a via through a portion of a dielectric layer between a pair of microelectronic structures

within a microelectronics fabrication.



-8 - 25. The conputer systemas defined in Caim2 2wherein the bus bridge
further conprises bus target circuitry for receiving i nbound requests from
the second bus interface and transferring the requests to the inbound
request queue. 26. The conputer systemas defined in Caim22 wherein

t he out bound request queue has a plurality of outbound slots, and wherein
each slot of the plurality of outbound slots holds information

correspondi ng to refsewxind objestafdhdpresegtinvention igtiogaovide a mithod i acconduwgith the 27,
The conputer systemas defined in Caim2 6,wherein each slot of the

pl ur al i t y1iEst objegtob thermreseniinvensionphersdhe via isfgrmad wittheptimal erossraestionsbprofiltn, an
address portign, .and g. data pointer portion. 28.. The c ter system
oS dot + nedFate Mo Sieprhenliie MeCHrB RS Putrmed Phaioatiet kB TR Brer et y
of inboun . ei.n each slot of the plurality of inbound slots
stores in&oe?ﬂr?g iorlf?@g(ﬁggg%eo gi ng to requests issued by agents coupled to

the first bus or the second bus. 29. The conputer systemas defined in
Claim 28 wherein each slot of the plurality of inbound slots conprises a

command portion, anAapid E6iectRPtHe pRetentdfivinfloniRte pRIVAdR S hethPinlab&itd with tD. A
conput er system conpri si ng: a bus bridge for transferring data

bet ween afifst bbjecttuf shecpresent ineentiof obthe;second object dfiie priesent inbeiiohOwhere the
transferring data between a first agent coupled to the first bus and the
bus bri dgencroelectronics fabrication is an integrated circuit microelectronics fabrication.

A fourth object of the present invention is to provide a method in accord with the
first object of the present invention, the second object of the present invention or the third object

of the present invention, which method is readily manufacturable.

In accord with the objects of the present invention, there is provided by the present
invention a method for forming a via through a dielectric layer within a microelectronics
fabrication. To practice the method of the present invention, there is first provided a substrate
employed within a microelectronics fabrication. There is then formed upon the substrate a pair of
microelectronic structures. There is then formed conformally upon the substrate including the
pair of microelectronic structures a first conformal dielectric layer. There is then formed
conformally upon the first conformal dielectric layer a second conformal dielectric layer. There is
then formed upon the second conformal dielectric layer a third dielectric layer, where the second
conformal dielectric layer serves as an etch stop layer with respect to the third dielectric layerina
first plasma etch method employed in part in forming a via through the third dielectric layer, the
second conformal dielectric layer and the first conformal dielectric layer at a location between the

- pair of microelectronic structures. The first plasma etch method employs an etchant gas



the second bus for transferring data between a second agent coupled to the
second bus and the bus bridge; and t he bus bridge incl.uding,
a first bus interface coupled to the first bus for receiving data from and
pl acing data onto the first bus, a second bus interface
coupled to the second bus for receiving gata from and pl aci ng data
onto the second, bus, L an i nbound request queue and an

out bound feBRRsEtonyrhich-foms,p passivating;flyerocarbon polymer layeryipon npn-betizostal pertionhe
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first bus based on avail abl e space in the inbound request queue,
wher ei n t lagerd lhetti in then etched thraughahe firsy plasmaetoh methodvtetthied diklectiis fayer dndahe
deferred response to the first bus I nterface based on whet her each

i nbound s #kspndsonformapiglegtricdayento form e partiakyia waile forming the fluvradarton passivating

informatiQ t he decoding circuitry i ssui t he deferred response to the
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out bound fiRGEEd coHPHRAl dielectric layer and the first conformal dielectric layer. The via so formed

reaches the substrate.

The present invention provides a self-aligned method for forming with optimal
cross-sectional profile a via through a portion of a dielectric layer between a pair of
microelectronic structures within a microelectronics fabrication, even when there is mis-atigned
upon the dielectric layer a patterned photoresist etch mask layer which is employed in forming the
via. The present invention realizes this object by employing when forming the via a tri-layer
dielectric stack layer where the second (middle) conformal dielectric layer within the tri-layer
dielectric stack layer serves as an etch stop layer and provides a difference in etch selectivity with
respect to the third (upper) dielectric layer within the tri-layer dielectric stack layer and where
there is also employed within the method a first plasma etch method through which there is etched
a partial via through the third dielectric layer and the second conformat dielectric layer while
simultaneously fqrming a passivating fluorocarbon polymer layer upon non-horizontal portions of

- the third dielectric layer, the second conformal dielectric layer and the first (lower) conformal



- 10 ' means for determ ning whether the first outbound request is to
be deferred; nmeans for issuing a deferred response to the source
agent and reserving a slot in the inbound request queue when the first

out bound request is deferred; means for transferring the first

out bound request fromthe outbound request queue to a target agent on the
second bus; and means for returnigg_response information fromthe

target ageimectric layer. Givencite pragaed of the pdisivitingFluordtatdon pelyfreflldgértupbs tHeGion-
deferred, and placing the response information fromthe target agent into
t he i nbourh@rizanial pertions ef ke tiird dieledtiic yerpthetseaond corfqrme dielestricdayee ancethhe first

32. The apparatuys_ as defined in Caim31 wherein the means for transferring
conpr i ses chaigrBaldiglectriciaxer there may then be etshedstbenia completaly throughnthenfirstodieleatiod
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means for issuing the deferred response 1 f an inboun exi sts which is
not in wuse and fewer than a predeterm ned nunber of inbound slots are
| abel ed as deferred reply slots.

The method of the present invention may be employed where the microelectronics

fabrication is an integrated circuit microelectronics fabrication. Although the method of the
present invention is most likely to be employed when forming a contact via through a dielectric
layer separated by a pair of dielectric spacer layers which in turn insulates a pair of patterned
conductor layers within an integrated circuit microelectronics fabrication, the method of the
present invention may also be employed within microelectronic fabrications other than integrated
circuit microelectronics fabrications when forming vias other than contact vias through portions of
dielectric layers separated by other than dielectric spacer layers. In general, the method of the
present invention does not discriminate with respect to the nature of the microelectronics
fabrication, the nature of the via or the nature of the microelectronics structures between which is

formed the via through the dielectric layer.

The method of the present invention is readily manufactirable. The method of the
present invention employs a first plasma etch method which forms a passivating fluorocarbon
polymer layer upon non-horizontal portions of a third dielectric layer, a second conformal
dielectric layer and a first conformal dielectric layer within a tri-layer dielectric stack layer through
which is formed a partial via through a portion of the third dielectric layer and the second



REPLACEMENT SHEET -11- 34. The
apparatus as defined in Claim31l wherein the neans for transferring the
first outbound request fromthe outbound request queue to a target agent
on the second bus conprises nmeans for translating the first outbound
request froma first command protocol to a second conmand protocol. 35.
The apparatus as defined in Caim31 furtRA8r-conprising neans for

t r ansf er r¢onfpreat dielectricilayert tebweed arpaiyof sticrbelestrantee siouatires withinaguieroelegtuenics t o
a second target agent on  the second bus, and transferring response

i nf or mat i BAridagen widincetiehnlg formed Shat-lavss disletricistack iyesand thepatidivia. Y isr e
tho 1 nboUHE9%EH NGB e Bisdeted embedimerootsREHARON of 6 PFar FuGuior. SREFTERS
wherein t faor. returni ng fur ' ' .
Fosponse. SRR fich Rk Ve Bupyid iR foe PSRN THRNR o Wor B Tallatng
the inb L L At o : . ¢
the data hoy PERUolfil el AR b ain 1l the S i IERE At BRAR. 18 °1 e
means f or addkfoN, Bis alsd AfseloseCvithi® e PréfBrrédERbdditdnt BPRB tnetlfod off geSirelef NQ
whet her a deferred reply slot in the inbound request queue is available

and i ssui ingerition, sigeg4ls theoughsittcitmay be fohmediht Gifst eonformpl diekbivic layer, thedsecond
i nbound request queue is avail able. WO 95/ 32474 ]
PCT/ US95/ oBdi@mal dielectric layer and the third dielectric layer within the tri-layer-dielgctric stack layer are

also generally known in the art of microelectronics fabrication. Thus, the method of the present

invention is readily manufacturable.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present invention are understood
within the context of the Description of the Preferred Embodiment, as set forth below. The
Description of the Preferred Embodiment is understood within the context of the accompanying

drawings, which form a material part of this disclosure, wherein:

Fig. 1 and Fig. 2 show a pair of schematic cross-sectional diagrams illustrating a
functionality and reliability problem encountered within an integrated circuit microelectronics
fabrication when forming within the integrated circuit microelectronics fabrication a via through a
portion of a dielectric layer between a pair of dielectric spacer layers which insulate a pair of
patterned conductor layers within the integrated circuit microelectronics fabrication, through a

- method conventional in the art of integrated circuit microelectronics fabrication.



- Data Transfer Phase In one node, the Data Transfer Phase is

optional and used if a transaction is transferring data. The data
phase is request-initiated, if the data is available at the tinme of
initiating the request (e.g., for a wite transaction). The data
phase is response-initiated, if the data is avai lable at the tine of
generating the transaction response (e-g!l for a read transaction). A
transacti on may coigilrtotkig. |6 showagerestofiseliematic engss-sectionall diagrams dhstragingsahal a
response-initiated data transfer, Different phases _from
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Request Pﬁﬁﬁﬁl&gﬁ%{%@ﬁ&ﬁﬁn_bus owner drives a request and address

information on t ter the Request Phase, a new transaction
enters a first-in-first-out (FIFO queue, the In-Oder Queue. Al'l bus
agents, including the requesting agent, nmaintain identical In- O der
Queues and add each new request to those queues. In Figure 3 for
exanple, request 1 is driven in CLK3, observed in CLK4, and in the

| n- Order Queue begi nMESCRIPTIONG OFTFHE PREFERREDREMBGDIMENECt i on i s

an Error Phase, three clocks after the Request Phase. The Error Phase

i ndicates any imedi ate errors triggered by the request. The fourth

phase of a transactj,on is a Snqgop Phase, four o re_clocks fromth
Request. Phase. The THRSpenaution piovidess ssiFalisned metond f9rifning, ¥ dbrgugha
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t opnost  t piberasistiefth tadkidyRr biiployéliah defitintethe Idcafion éftBe Was IO method of thePhase.
The Response Phase indicates whether the transaction failed or
succeededpresdneinkentionhealizesthizubizct iy forming updrea substistt emploged within a whet her
the transaction includes data phases. ) If a transaction contains
a r esponsmicrogleciraniosifabiricatioptaguir of miicroeleatronic structarese Thergas then fommed upongheng

wi th the response phase, the transaction is .. rempved fromthe I n-Oder
Queue at Pubatrate jsludingshe pair pf micreslegisprie siructurey grrblgyey sieloctric stack layer

PCT/ US95/ 06089. . . . -1 35 Phase
and (an ofthBREE)? fratsonfhrmal dirlestas yeriayins formsd fsreupan gecopd conformal 1 7
Figure 3, g L 08 il f : : ctive
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descri bedcgifoitai diefectric layer §cesta8 as® 61RR stoP HyeFWith rd3p&t td e AL diSlBGri¢RYer'dea
out st andi ng ‘at any gi ve time. That “is, nultiple requests may have

been i ssufifht ?Eﬁm&l\&b}@ feflidd employed Bfoirfifg B putiabde throwphlhé1etd diefectitdayer and
enbodi mrent of the present - invention, each agent on the bus can have
up to ei gthe seeandsauformaiglielectric layeriat thedeiation between the pair of mictpglegtranic s an
exenpl ary bl ock di agram of the bus bridge of qne enbodi nent _of the
present i BiuSHESnThe firstplesmanich methed emplaysansiechapt gas compesitipgvehigh fosmsg i dge

o R oo B R orions R R AR
However, e G cgnf&?mﬂoéiqutﬁ@ﬁ§alaﬁg)ﬂ@ﬁ§st%%fom dielectric layer. There is then formed

- upon the third dielectric layer a patterned photoresist layer which defines the location between the




.opérate according to any of a wide variety of standards, such as the

wel | - known EI SA, | SA, or VESA bus standards. In the discussion
to follow, bus bridge 400 is discussed as being connected to a
processor bus and an I/O bus. It should be understood by those skilled
in the art, however, that the exanpl es and enbodi nents di scussed bel ow
apply equally to interconnect any two - !2puses, not only a processor bus
and an | /gaidofenicroelectronic structuBesobe ifstgd 40via thrbugmﬁe thirdiadectric lays, thet er f ace
410 coupled to processor bus 401. Processor bus 401 may be for

exanpl e, weendxonfophal dxelecttﬁq lgyman(t therfirstooosfoomalidieledtnd laydra Jbest iOthes etsheb

coupl ed to an out bou equest decoder 415, an I/ O bus master control

unit 425, thequgh the first plasmats&nbﬁaeth@dqtbéshﬂweletémmer a8d she secendreonformalglieleqtde v es
requests from rogessor,  bus 401 which target eifher the bridge or
agents on®¥ & the partial 32 while frrming the pamagatm& BprogarRomRQlymerdaysq BROTLBON-

2;? t Lﬁ): I?Jr}'gy él}s oﬁ E}f%@ die1e8 lq?ﬂ? QE “ﬁ‘gg‘i‘és‘&?{ﬁﬁfak%fl g%l @.g ers

access toco%r&ﬁﬁpaagctﬂyfa érokmaﬁg%?re is thed Qt’cﬁédc gl}’:l?éooﬁ& Fﬁ&ﬁa Eih eraﬁa%ﬁ@r

bus 401 may be per orne In an ety of conventional
manners. ﬁ?@t"ﬁdnﬂ#frﬁldﬂ@ctﬁ@ﬁk&ttsrf&nﬂﬁ@m the via a{reagme A1 it lagidr, t}i@kéé%ﬁdf or
bri dge 400's operation wt conput er system These val ues

i ncl ude, donformabditlecric et dndthefirst enformal d€le@fi¢ B¥ér/Where the via so formed reaches
PCT/ / US95/ 06089 -1 4-

posting ithesuhstrited or di sabl ed, whether deferred replies are enabled or

di sabl ed, etc. Enabling of wite posting and deferred replies is discussed
in nore detail bel ow I n-Order Queue 414 is used by bridge 400

Eﬁs.rmgst i seussed While the prrfreds emhoéwgegﬂgf @%ht th @r@%&?@%&@gﬁ%&ﬁ@?ﬁ?@
I O R

corp! et 1 ot Giéthefst the presenfiny ifioh BaplSyEl R3brmie § i ialprompl & goribp of e
exi StS). |ayer (sare-metal d1e1e9tr19 r(‘mg&gk be‘?&leénhigppl ng%?ﬂeﬂ*e&}ﬁa%ﬁtktg&  (FRYS)

interface 41 so i'ncludes address na I'n syst’ens

wher e pr ofeMmédiipon a senu&wau&&lsuaﬁﬁhté {0QAcess a4burce/aRintelion sBiéd s,t e pair ebfield he

addr esses associ at ed h requests may need to be transl ated. That

i's, a reqeffest trinsistors (EE’ltsblﬁonned uporithe semigonduce sulstratewitiin an itbegtited airouitt i n
the proper format to be pl aced on processor bus 401. Address napping
| ogi ¢ 413missodiestnopics fabgcation, the nzemmthecnresequnnammanalsohe cmplbmbu forminghe
st andar ds of he two buses dina conve |o rranner

Request s Wesotherthan comtach vigs theaugh P&Ei'ém&@f P‘By)’%%% fagk Pﬂﬁ’rsa - The
or | 5i nat | RjeriE e BAHRTR IR etk Tetsrthbiispon fitafereshl dyeor
equest o IrEFol SOUE SRl PR IR sHiatth bref B3 5&@?’@&6&%‘?& bl

i medi at ehycrsaee%hﬁg fabliBRioh S StheSthal Ridyrdt OO LRt rﬁ%ﬁé&u&ﬁ&%ﬂmﬁé . In that

Qut bound request decoder 415 determ nes whether the request wl

def err ed, regard]tieaméthmiiof the present thvérntion ningyl be\empRiyed in forting giad h:cmdmg but not
determ nation outbound request decoder 415 issues a signal to bus

i nt er f acelimited todintagt viagandtiatetconnestiomvias threngh ortions of tsi-ldydr dielesttic stack ddyers
request is deferred, then bus interface 410 returns a response to the

agent whi m%m@eanqtmwémmayymrﬁm%m&gmﬁtack layars, teislayss dnger-metal
I ndi cates I ectnct(H&DS stgukel%yersan g—l%)r'err%gsmvatlbn Qielvég\{lgrstack E?erg ge%ue%ed S not

‘microelectronic structures including but not limited to microelectronic conductor structures,




deferred, then bus interface 410 stalls processor bus 401 until the
request is conpleted. By "stalling”" it is neant that no transactions are

passed over the bus until the stall is released. In one node, stalling the
bus is acconplished by sending a signal to all agents on the bus that the
bus shoul d be stall ed. WO 95/ 32474 "

- - -1 5-
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| n one enimigioeleatronit s¢rhicompiuetoe strudtureeatidi mitroeREIPEAE dielectdid Strddddres formed iiforf
pi pel ined bus. Thus, if a request is not deferred, the entire bus does
not necesswbstrajesincludingbus ot limitédto. semicondustarsulstrates, solpe celDibsttatds| cerirhie
Response Phaﬁe.of he bus when the request is not deferred. By stalling
t he ResporRackigngsubstiatesand flatpansl display substiatesite aecessnthexmaicratlectmamit gmictures
continue for. .ot.her transactioqns while the current request is pending.
For exanpl %‘,ﬂmg E‘Wé? s@ﬁ%ﬁf’%‘“ﬁlg&“ﬁ pufaot f‘@&ﬁ‘gg"t gt[lﬁ'ﬁmpwglegg@mgmdg@%stmctures,
result si : . S] | can be i.ssued, .however no responses
are issueg;ig‘lf@luﬁ‘%gfgf%rgé %ﬂdgﬁgﬁs%@c Fﬁ? @?Qﬂ“ Bﬂcrf)ﬂﬁmﬁé‘?ﬂ‘(‘ﬂfgé"rﬁﬂg res,

| n one nDAgithi i .10 Qi P ¢ bus . 01.]f
t he out bou ndhdrp g’éﬂ@%‘g‘a"?ﬁ gab?‘é% ml%g Hﬂ' vg?i t %ginln?g ?6 @Mﬁegﬁ%om%“ﬁ m?rgﬂ%‘#‘fﬁ“ffé
slots exi sabricatibispsclatdeR eictoblestibntds fﬁﬁ@&tﬁn&%@mnﬁé’éadcﬁ%ﬁ ifn?cﬁ@electmm 10

i ssues a signal on processor bus 401 to conpletely st the pi pell ne.

By conpl etfabrications|ani gt pamel disptay mioroalédirdriey fabricafigisact i ons can occur on
processor bus 401 in any phase until a slot in the outbound request

queue 420 becones available. At such a tine, bus interface 410 rel eases

the stall on procesi)r Qus 401. . . In this node, bus interface 410
stal|'s processor buskefRsang now tq Fig| 3 tasFig. 6, thereisishewn aseries nfschematissrosgueue

ot et 1 nea St RART BB B e ocoppenibe s b ol oo e
D h - sest i | { i Labl e sl ot of
out bound aacee] eEAERY of e BREL of s idfen Ao coplad virhgh oo of
| . i i N b
Lkt R 0 o o

stalls pr cnm%naudmmﬂaﬂatwmcamhxo&a@dﬁin%giaﬁmﬁw e g&ﬁf %Weaﬁéegt 210

request queue 420. In an alternate node,

i ssues r ettrapsistesFETe)sformed upiinathe septidvadidor REstaRE, vathaile ifielrated drohil T at her
‘than stalling processor ~~ bus 401. Thus, transactions which do not
target brirgeeieomoniesfabrication.cShown in Fig. 3 des sehematitscraBisectiomaladiagrarh bAtheact i ons
whichtarqﬁt bri,dge .400 st ., he retried. ] . In addition to

t r ansf er r i GSRIsE FICYiE "‘I“?’MB@%@BW@B@‘ ampeatly stage in pragticp of ithe methpdefthe
decoder 4 | rface 410 al so returns responses fromtarget
agents on]ﬁ;?%H%VAHQEIS to the originating agent on processor bus 401.
Furthernore, requests originating on I/0O bus 402 targeting . WO 95/ 32474
PCT/ US95/ 06089 -1 6-

Shown in Fig. 3 is a semiconductor substrate 30 having formed therein and

bed

thereupon a pair of isolation regions 32a and 32b which define an active region of the
semiconductor substrate 30. Although it is known in the art of integrated circuit microelectronics
fabrication that semiconductor substrates are available with either dopant polarity, various dopant
concentrations and several crystallographic orientations, for the preferred embodiment of the

method of the present invention, the semiconductor substrate 30 is preferably a (100) silicon



agents on processor bus 401 are placed on processor bus 401 by interface
410. Processor bus interface 410 receives the reply to a
request targeting an agent on I/ O bus 402 through either 1/0O bus
master control unit 425 or the inbound request queue 430, as
described in nore detail below. In addition, requests originating on
I /O bus 402 al so pass to bus i nterfl4e 410 via i nbound request queue
430. Bus isamieofiditor4dbtrate having@hoV-1or Pedophigt her a reply will be returned
froml1/O bus nmaster control unit 425 or inbound request queue 430
based on the signal recei ved from out bound request decoder 415 which
si gnal ed whet her . ..or not the request was deferred. If the request is
not deferred, then Shuailarly, althonglpit s alsp knewnrimth¢ artoflintegrated eir¢uitcmicroetectrogics / O

bus master,.control A425. . Bus jnterface 410 then executes the reply on
processor fﬁwa%‘lthﬁﬂﬁglamn regipgy ‘@%)é@}"l’ﬁ withip and/er ypoa %%Hﬁ@@r Pﬂtﬁgég-s

170 bus a0lrobBfmeRERHRe byt sot inied i Femid bpninermt e hodagt oo )
Ur anst or o o 46gbn BE4Ro8beming methogs, for 8 BBk RSiRenfISHE R dADd oE e
bus 401. IpfeseMSnventi6n, thd'B8Hladon reﬁi ns ﬁaad?ﬂ%gﬁ 'alfb'&)r{a?ratﬁ%y thidedvathif gngu\gﬁﬂ'ﬂ%d

request queue 430, queue 430 se S processor

i nterface séhizondittoratibsteites3n thidi@h ah isoRE68 Edgion thermaPgrdwiininethbad 6€a ttifPerature
receives this signal it begins arbitration Tor acceSs to processor
bus 401. Wi&oemmabout E000d0abatd20® degrees céfitigrade tolfdra iselatioriregions 32a and B2 of ace
410 retrieyes transactions fromthe inbound request queue 430 and
execut es tSHiEAR exide withianad upeathe semiconductor substrate 30n one enbodi nent ,

processor bus interface 410 is a high priority agent on processor bus
401. Thus, when transactions are pending in t he i nbound request queue

and execut o the. ponatyn asANein iakioged pisin and S57E8 Ry SFROEAES " once
bus i f ' . . 401 al |. d
{ransact GoepAHd Bt A HAx oP sl BER ShsR (e wich cofpgnf  Relthuc

and executsalctafes iftfydiss (1)'@%& &&%dgx?é %Ferﬁ E;f&mméﬁ 'havine%fgpaﬁféﬁda&iﬁ@ned

ci rcunst ances, bus I nterface 410 may e able to succ

remove al Ithéredpoap() apais of gindielkgtrodes BAL and PdUMElcH R Havelforred snalighed
execute them on processor bus 401 prior to bus interface 410

rel i nqui sHheTEURORNED 8ipais of patparnedcgataeleattode ol dieletteic layers 36a aiel 36p; (4) mmeries of WO
05/ 32474 . | S PCT/ US95/ 06089
-1 7- dielegtsic spacerlayiers 38a, 33b, ABe andp8d fommadcdioining e pair offgaterelectrodesiack-or

exanple, if th ueye contains faour transactions, the first three nay be
successfu II?X?"&E&}{%%W@F Bt diglectsr layex3lagthe gaps glastrpde 34qacand the patterned gate

caus) ng. buleelle b e RS A6 g a1 IR ekt T 4, it eSS ¥ nd he
pendi ng i rpattbmed BRe Rlectrode cap dielectrid 1gye?@6&'ah§ &'?aalt%goun {rde@qma}e%x} {e%@%@a;g@q

executing all transactfons pending I'n
bus i nt er fand@d0c, wherelthe soiirde/tifadi gioh d0b BGHARE by thelPal L HEIA e Sraftiskord (FETS).

executes a single transaction fromthe inbound request queue 430 on
processor Hagh oflthe structures within the series ofstauctureswhiclpeomprise therpairiof fieldeffect t hen
bus interface 410 again arbitrates for access to processor bus 401.

Cut bound riEapsiEters FEJshmay be forajed drongharethids and materiale yhiobtarexonventiongl imthe s s or
bus 401 is 1o ferred. ound request decoder 415 is coupled to
bus inter fﬂé@&i%&%?ﬂ&ﬁfﬂi%ﬁhé&%ﬂ%ue 420, and inbound



-queue allocation unit 435. In order to defer a request, outbound request
decoder 415 determ nes whether a slot is available in the inbound

request queue 430. If a slot in the inbound request queue 430 is not
avai l abl e, then issuing a defer response to bus interface 410 could result
in a deadl ock situation, as described in nore detail bel ow.

Qut bound request decoder 415 accesses imBéund queue all ocation uni t
435 to detern ne wh&bhexample; atthough ittiskendwrbia windart effiebdeffeqtiramsist8EFET) i s
avai l abl e. I nbound queue allocation unit 435 dynamically allocates

i nbound r daricationy\bat gate digleetric layers anny beferned threuglepatierning, thyeughmetheds as are

T LG5 s BB R BB B e
415 oSt | ot d.. i, nf | | ti i 35 ¢t it. h

so. By reqtst it binER gt eIHEF Fon Sorrta ifhliot Pifrof et piiel da Be 88 fyer
S 3 5 U OB ok

Regar dI essndntivh) thd\Site HRRctrid MiRR!133R aRd PRLHe YRIGEBIE hrmd€ BREGh erl‘?éﬁ“'{?

pl aces the request Tnto the outbound request queue 420. Deco

tags the ahidugh n@thodsaeat comvehfichabintthoart)bf a dlinketigatedislectiid laydidomedudiigh a
has been deferred. It should be noted that even if a request placed in

t he out bouhernmboxidationoquethor at 2Qemperatate afdifort abedit 70 ©uEbevtl000 degreeprentigrade
WD 95/ 32474

PCT/ US95/ 0gdemn the blanket gate dielectric layer of silicon oxide of thickness about 20 to about 159ay be
deferred. That is, a ﬁlot,in t he j nbound re%ues gueue may not be
avai | abl e 3n&stromsjunog theartive segionof the semicondugiorsybstrate 3Quest . however by
the tine a subsequent request arrives at decoder 415 a slot in the

i nbound request queue 430 may have been freed thus, decoder 415 can

i ssue a deferred repdy: . . und
request queue 420 r§éﬁe{'fl%/r sal?ﬁebgl eg?iﬁ%%@%?%ﬁgdeﬁ‘ecttéannaxs%o?g]%’@-erS
these requ@Bhidatib® thal £AtD RTRRS ﬁ{a¥ 66 Rirfell tHtBigh ;fls?t@mid(gg}li@ggh method3APQR MENt,

out bound request queue 420 is a first in-first out buf fer which
oper at es i ¢onvertidnadnhieanabf biakeegate docttodentertablagers formed bfigaé electraadet bound

request queue 420 are renoved fromthe queue by |/ O bus nmaster contro
425 in a fmateriali incluidingtbutunt limited ¢o me@is, metal alloys, dopedpalysilizofrand palynides (doped
bri dge 400 i,ntaj ns _transaction orderi i uest pl aced

! ng. .That_is, are
'n the out BRAFHEostal slicide saeks) Jor the Prefaseed embodipnenicatabe ebed ohie guesert 420
and execut,ed on 1/0 bus 402 bef ore, any bsequent request, are repoved.
b bR e BHC Sipcirss S4aknd F4Biars preferaboried hrough RRsTTIg: oeh
deferred r . cer.t al i .
rocel ve. a TEBPEREre UAREHIGRE ) it bF EHAR A GG LD doFEE pBFRHSE by BANGS: gare
the i nboungedtffle siterAl BYG fordied Eifp@g&ﬁtﬂlaﬁcé te &iflectfc A Plifokndsk 8?ﬁ’em about 1000
deferred read requests are I n outbound redquest queue 420, and a
maxi mum of tot abouisdoerangdron@ads can exi st in outbound request queue 420,
then a subsequent third read request entering bridge 400 will not be
deferred. These first two read requests are executed on'I/O bus 402 and
pl aced in the inbound request queue 430. The third re%éﬁst is then
executed on |/ 0O bus Yersimiasly; slthopghnit is also knayadn the artyof fighd effact drapgistp @ET)

i nterface Q and execut ed, on processor .bus .401. Thus, .the,third read.
st | s DHeAON Al PRI Sae Bechiage 5eh RlorE (s b Soried U perGing

i nt ai nodtt O 1o Brelus R e b OUA T8 ad BBt lpyers

they are 1 giafied 8FgdlY eledifodachfl BRIt malétfls ifHREASR ndf Emitd to 3ffiE55S:adé, sificon



I n order over processor bus 401, however, as described above.

I n one enbodi nent, outbound request queue 420 is conprised of nmultiple
slots. In one node, outbound request queue 420 contains four of these
slots. An exenplary slot is shown in nore detail in Figure 6. The
exenpl ary out bound queue slot 423 is tonprised of five WO 95/ 32474
PCT/ US95/ 06089 -1 9-

sections. These sections are: a tag 610, ~al%6mmand portion 615, an
address portion 620, a data pointer 625, and_a token portio

628. . .

In one ePiids andrilicon oxymitride sateleciradesapi dislectiicmatemals.Bnibe P o embodifnegt ¢ |

32 bt s, Bl arantimumiphane o aate ot i Bkbnlvas s g 200 G50
! . . o

" the- aptetity Yym MRREn pllend th SRRl & 0 otind BARR (i oFblanke

Wi th fou ta%"ﬂ&trggg {:agf (Eﬁlf%ﬂ& i’aygt%ﬂﬁ&f ufoR IhBnKRE o A8 edéctéode thateridl PiyEvstl I N a

bri dge SI X ers“data pointer 625 would be at |east 3 bits.

Tag 610 iKieliresy SFFroM ebdiR 20D e atictl 560U angbtesraslof asilidontloxyilflide gate electrodtedapr r ed.
Tag 610 is set by decoder 415 when the request stored in slot 423 is
def er r ed diebstribangterisied above. Conmand portion 615 contains the act ual
command whi ch was issued by the originating agent on processor bus
401. In one enbodi nent, comrands in out bound request queue 420 are as

i ssued on processor bus 401. That is, no translation of conmmands is
performed by eitherStilyst similanly, altkough it iyalso known indheyart of faeld,effect transistor

Sl ot 423 also.cqontains an _address portion 620.. Addres ortion .

cont ai ns FRE) fabaeation that dﬂﬂ@“ﬁ%ﬁ%ﬁﬁfﬁ’%@@rﬂ’-ﬂd}? Pvn@ﬁomhl&géﬁ 3?“ frapsisios K%‘%? 3
within a tgrget agent, on 1/0O bus 402), whi.ch s the target for the. ..
conmmand iVHaE'gWFF&ﬁ e%B'F‘E%W%OP&WQﬁ“B% ahnecgts P%‘@‘%‘&HF&’F%@’& %égxge ton etchm&)i nt er
625. If t i r i . . . 401
o 110 bieirbB IR SRR 458 Forbi LlsEiicsPibel Bty of BB HRRTRL 1iing but ot
whi ch cont.ain : ' -tnﬁﬂm Fed - dm# PRI A

data poi r_"é‘»““éﬂémg‘&%?’g %Qﬁleggma ressgglg%rﬁdgaagggcauf gr a;@gggig?%q with
this partd e dibiettric materials, for the prefRrré® Embddisaitd e héthéd bfthepesat at i on
wi t h out bodnd request queue 420 is described in nore detail bel ow

Wi t h respifedntibn, the dieleetri sphder layers 388,/88b) 3Bcumd 384 ark frbfatablyrformredthaotigh either

ci rcunst ances the request originating on processor bus 401 has no

dat a assoan anisetropictreactive ichoatch (RIE), highadensity plasma (HIDP) ietehior elegitpnsdyclaion be a
speci al command to an agent on .1/ 0 bus 402 or a_command br oadC@%)to
many agenkesonsace (ESR) sichietghing method as is¢gayentiongl in the ag of figld etfecs Hapgister

woul d poi .to no gata buf fer.

mast er coM! neation 3e ?‘Hk‘gﬁle?t_@& geacetlayers 38a, 38t E%{’ W%{}?ﬁl&(}?}gb 5? 5%3%@16%& 2 UZZ 0
one at a %x'g%?@l fé%eec{ thg'oeuré'ﬁva' pqgn% enhanced Qefnéa? %fp%?‘ deposition (1_’1’2(6V1?) method.

PCT/ US95/
Preferably the plasma enhanced chemical vapor deposition (PECVD) method employs silane as a

silicon source material. Typically and preferably, the facing sidewalls of the dielectric spacer

layers 38b and 38c are separated by a distance W1 upon the soyrce/drain region 40b within the
semiconductor substrate 30 of from about 0.1 to about 1.0 microx , as illustrated in Fig. 3.

Finally, it is also known in the art of field effect transistor (FET) fabrication that
source/drain regions are typically formed through ion implantation methods employing dopant



-request fromthe queue 420, I/O control 425 transfers the request to I/0O
bus interface 450. I/0O control 425 does not renbve subsequent requests

from out bound request queue 420 until it receives a response froml/O
bus interface 450 for this request. Upon receiving a reply from
|/ O bus interface 450, 1/0O control 425 returns the reply to bus

interface 410. This may be done either -_17 “directly or via inbound request
queue 4301ong\eEpelanity opppsiterthe prilaritp 6f the semiconductos sulistrateayithin whick istfosmedshoses
interface 410 ,i s, dependent on whet her uest is deferred, by

decoder 4 ];i@%fcwr:wsmp%h Jeogthe %‘e@EF‘g mmmsmﬁ?her£§h¢¢ of the present t?ﬁntwnth@m
425 t er.at 440. |f, ,
Lhe régﬂZg?irﬁﬁﬁw&rﬁéﬁ?%?%a&eﬁé@% p{]eéfrﬁ%%prygpm&ew”t%@@%%svmw/gxop QEthEcy) y

! e , o 425
Tt o s o SRkl SIS S fhoub o RIPHOS RN Ot from abdlt T3 (CRERPIERY

def o1 o4 485 30 RpalEna HRBHIYPIo MUS IBIEN ER, difoying the BHAE 0

Response processor 01 in response

bei ng def gletsie i3y dichictidlaytds $6kant 8Bb ihé PATE dledttéteY 34a and 34BaR8 fe QbisctAO 1
is stalled for a mninmal anmount of tine. It should al so be

not ed t halayetsé3aend §34 ascanide iniptahtdiion Intask Golloived by a high dod@fonimmplatitcof front abouy "
response. That is, if the target agent on |/O bus 402 is unable to
conpl et e t1HeS tetheut iET hiens per square eentimetesang abaus Pdrie@bous 200 &eV while emplogingace

450 which js returned to 1/O control 425. This retry response i
returned tRf Ratiemsd gate pde eapslinlectiic layess 3oasand 36hthe gate elgpigodas 34a and 34%,

L R o B R B
/0O ' s 1 . 445 .

170 bus 4028 TiRiadER B Thelely dose on ifhan it bBle351 ik borpolin™
control U'&Frrgﬁﬁﬁe #8'ehe flefd dBfeet tf'zgﬁistorgt (FETsRMAURS setnib aftetLiblifgB6./ O bus

mast er con 425 are those requests originating on processor bus
401, as descri bed above. Upon receipt of such a request, bus
interface 450 executes the command associated with the request on I/0O
bus 402. In one enbdiemanalsoshowndn Pige3 éormed upon orf ewee thei semicopduztor salstrate 39
401 and 1/0O bus 402 utilize different protocols. Thus, conmands

i ssued on apd thesedesrofistructues whichtfornis the paieof frelcheffest trahsistors (FEXs) & serieh of thege
executed on I/ O bus 402. I.n one node, command 452 in 1/ 0O bus

( ( decode
i nt er f ace deigstaglayess. nkhe s¢rigs ofthres diglectsic layers includesid) ablapket first confppmals) 32474

por 1 or mod SRS RISy 4300pes upan (i sepicgneior subsiaipAdand wpon S i i,

t hose skil ' : F@ﬁfﬁs . ' f ' lles
an arbitr;astrlﬁ%rl#égur‘{\lyhmbl : the p axrotA@%cli ﬁ‘eﬁfr&sﬂﬁ?@'@s} @E%Pég%é%gd %é}lﬁ‘ége
400" s ar bididledtricRydra 8@ ipoh the blanket first@oRfbtmdiielectiClagérUo! it (3PR blafet
access to |/ 0O bus” 402 may be perforned in any of a wde variety of
convent i orthird dielecieic dayer 46 formed upon the bianieet sscond torforimab dielebigic ayes4t Within
invention, 1/0 bus interface . 450 al so includes address mapping | ogic
453. | n s\esttaipdimilations, each of therpseceding thres dielagiic layers mapbe fermed 2hrough methedsr ent
st andards, the addresses . .associated with requests.my need to be
transl at e(ﬁ“&ﬂ%& wa&mmmln?hequfmaﬁls@mmu%l may target an
address which is not in the proper format to be placed on I/0O bus
402. Address mapping | ogic 453 perfornms this translation. The

translation is based, p?r(girﬁ@?r, %ﬂxn&gﬁé frefeétled embodiqfeﬂteot{tﬂpmgﬁl&? S 8 Prdsent

performed in a conven
~ invention, the blanket second conformal dielectric layer 44 serves as an etch stop layer with




After executing a transaction on |I/O bus 402, 1/0 bus interface 450
waits for a response fromthe target agent. Upon receipt of this
response, bus interface 450 returns the response to bus master control
425. The handling of this response by 1/0O bus master control 425 is
descri bed above. /O bus interface 450 al so receives requests
fromlI/O bus 402. These requests -offBgitnate froman agent on |/ O bus

402 and t rsget todthie blanket tiifieditledric Ay &CBH @ firsd phasmad dich hizttdeniplyed irbpsst in
interface 450 transl ates t he commands received froml/O bus 402

bef or e t r fonmingrarviathraughthe hilanket third dietectricdayer B6,2heiblankeT berond caoromi diclecteic
then transferred to |/ O bus target . control 445 by bus interface 450.
How t hes elayesdideand sheshlankitfirat eonfasmalydielectric layert42rag adocstion besweenshe pair glescr i bed

in nore detail, bel ow. . Deferred reply generator, 440 recei ves
deferred fliglsirie spaceriayqrs 8b and 38cyjn ordpgi9 W@dﬁﬁ joyfee/dran r%?‘b‘fq?’e&sﬁt% he

O o BB et o bR T AA B B

oo by 4 BRI LS mpBRtioh which forkS A Padivfing irBBhdd daitel 14v@f 0!
queue 430;‘%4\4&&& 5&%%@%@% viddRbt third dieletbfte MyRA44, Qﬂ%\%{keﬂéé%ﬁi éafrmal
put S rom [ 1

recei ves | pl e sources; | houl’d be under st ood by
those ski bieRetriclayer$4 aid the BRhked fifse confeinal Uisledtic layer 42 Gbich afsetclity Withinthed by
the present invention in place of a multiplexer. WO 95/ 32474

PCT/ US95/ fifs0plasma etch method. Thus, within the method of the present inventi@d the blanket first

/0O bus target control 445 is coupled to bus interface 450, i nbound

r equest aenformal dieleateis layen 2ot blankes seco0d conformab ieleatss Jayer 44 mpst@xiibit
target control 445 receives requests from bus |nt erfage 450 whi ch

ori gi nat etQpRsTaphy when fogmed oxss therseries of strugtuses shich forms the pair offield gffect

whet ner o lehSiors (P T B8 insFued B . dn st Al rhehifmuce it eleh e

N b d -' H | . »
transt or s "WAEMbaBEHE g it SuG Ui alcontoil dddpspHayd A Beniel ifd Yokt
is not av 'E@iﬂ&edhﬁﬁ?&gkés&itﬁﬂéa%@ﬁtﬁﬁﬂal@&l&fd&'hﬂ:ﬂ%ﬁ St he pRetE e to the

originating agent via bus interface 450 that t'he request coul d not be
conpl et ed emBEdiet of e fEhba 6the predert MvRfitidd theblanket third dielectriddagetaistis pl aced

i n inbound request queue 430 may or may not be successfully conpl eted
on pr oces praferably a46dforrhal dmheetrieiinedi ment * of t he present invention, the
execution of a request in inbound request gueue 430 on processor bus

401 results in one of two possible replies. First, a normal conpletion

g P ettt on 1 ho Thutaitish sa of i tatkar ﬁbc:nfon%” ot pyer <o the lagket
i gi i . . . , |

202 The. SReal sopBaL gieleer R o8 sl Blaphe i pigoric e R ghery e

target ag ?&Eneamu%gtmr%gaggs BHiSm#tEatd a%%ﬁoe.ﬁeﬁmxn tie a&éﬁmtﬁ%rgttea _fHaSt |

indicating it isn y to service t request and It

t her ef or e giigroelettdrfidh. fabithtion, Fr'the preferiéd embodiinefitufdhd fieth6d ofthé Pieddit invantion
agent on 1/0O bus 402, thereby informng the agent it should retry the
request aghe blamkiet secbad eonforomabdielectric layer 44 is formed ofial differentdielectrie umtetidlfrons
conprised of multiple slots 433, as ~shown. In one enbodi nent, inbound
request quwhich is fgrmed theditankef first conformakdielectei¢ layer 42an theddanketthird dielgctricdayer s

shown in Figure 7. The sl ot, 433 cont ai ns ree portjons; a connan
porti oln 7“%9 pre peferably, Wﬁ&?"’fm"d %@d“lﬁm °gﬁ’8é‘i Mt‘kpwgsp&@pvqnﬂo ﬂ@

| mpl ement 'aoﬁirx?cgt séggn%rﬁflon%%r &i(islgcrt]ric layer 44 is preferably formed of a silicon nitride dielectric



730, address portion 735, and data pointer 740 conprise the sane
nunber of bits as the anal ogous portions of outbound slot 423 in

Fi gure 6. Returning to Figure 7, comand portion 730 contains
t he command whi ch nust be executed on processor bus 401. In the event
of a request originating on I/O bus 402, command portion 730 contains

WO 95/ 32474 - 19 -

PCT/ US95/ métefidl or a silicon oxynitride dielectric material, deposited through metlbds and materials bh@
command executed by the originating agent (as translated by bus

i nt er f acecopsentionalin theqartofintegratedsircwitymivseelestiogics fabticagionn Iipeantraststhe blanket
401 which_was deferred, the command contained in comrand portjon 730

is a corm§teq dielegtrig layer 4% and the blanket thind dielectqg laygr 441are eech preagably
request. ... Address rtion 735 copntains th ddress. of the target
agent on formed Bﬁ%@é‘%‘d’fm{?ﬂgﬂﬂ% qf 3R 2ZBTPRALS P %\f"["ﬁ?‘ﬁ°€%er?§§58? o¥fent on
processor g4 . 1) . i,n_the. nt, of a defe . -t he
Didr oos | e materdhs nopBtafigh s ubodd MicBY SRl Horefpli Sy BhdchEs bliinlgride
ori gi nat i p\geAQE Hith ; ¢t [ I Hat Rt

buf fer whi cr?_ cont a?%h?maef aeidgmt% &bgégﬁﬁ%ﬁ%@?ﬁ% e?&’r%%g’,“ﬂglsfum ng
such dat apsrsbi bfthe biketFRst@onformal diMciridleyer 48 corftdElingthSSenfiOnaiidtOORibstRgy ©
with respect to data pointer 625 in igure 6. It should be
not ed t ha30.uPmferably; thegiliconiokizid mmitetiatsefiom which are formedthe bladket thirididlédidliger4 02
to processor bus 401 may contain nore data than can be El aced into a
dat a buf f 46 and the confhrmal Sirst dielectric, layen 42 are deposited preferabiy threughh¢rmabehemicdl ng
to the size of the data buffer and is placed into multiple slots

wi t hi n t h¥3RoR Bepasiion 46 VB methnds sather thas plasms eahanced chemical waper depogidion cont r ol
445 deterp t he nynber of slots required for the transaction and
nmust det e&r#}ﬁ@)mtthﬁa? t hat nunber is avail able. In an alternate node,
| /O bus target control 445 splits the transaction and pl aces the
portions of the transaction into inbound request queue 430 as queue

Lo bl s SRS it O Gt

allocation unit 435 1s shown coupl .
queue 4300of fordl aboisd 300%0 about 4060 SRktr&B P thé éémicdrdierdr shbsivate 80 cldmgithen

unit 435 is responsible for al l ocating the inbound request queue slots
430 bet wessries of strucattes which €srms the pairrof fiekdeffectatansistorsqFEFE ) wvhiletthe blanketO bus
402. Allocation unit 435 mai ntai ns a count of the nunber of slots in

i nbound r sefead conformmab dielotric layer isrid foymeditp @ahicknesy offom about heGto abbuit W00 Thus,

i nbound queue al |l ocat i gn unit 435 noni tors inbound request queue 430
and updat 88stre@s gg%@egﬂanket ﬁfs‘éé‘&#"l"&ﬂldéeleﬁféﬁ layefriérandahile dhesblanket '?"ég ponses)

Queue a | ABerltTher o i fyrpd 83 BRI Rm Bt Rd 10 o AR lRichy pOR B

deferred LEIRGRS&NA" idioHHg kven the command in the.slot (i.e.,
whet her iP s a ré‘gﬁ‘é‘zftm%%‘dé“r‘ §3(7?[)%’5/ 32474

PCT/ US95/ 06089 - 24-

Finally, there is shown in Fig. 3 a pair of patterned photoresist layers 48a and 48b
which are employed in defining a location through the tri-layer dielectric stack layer through
which there is to be etched through the preferred embodiment of the method of the present
invention the contact via accessing the source/drain region 40b shared by the pair of field effect

 transistors (FETs). Although it is known in the art of microelectronics fabrication that patterned



response). In addition, the nunber of request queue slots which are
avai l abl e to decoder 415 for deferred replies may be changed by

al l ocation unit 435 during system operation. Al l ocation unit
435 initially all ocates one-half of the inbound request queue slots
for deferred replies. That is, when decoder 415 requests an i nbound
request queue slot from allocation unit 2835, allocation unit 435

al | ows degphétefesidiliayers f12¢ be fotmbdvirof§ phbttResist afaferials chosefl HoHthe Gerefd @Eoifhs of
request queue 430 conprises four slots). This prevents transactions
ori gi nat i photoresist Materisls #ioRidingdot hetilingted tapositile photoresist matétials and hepativé on
unit 435 allocates a slot to decoder 415 for a deferred reply,

al | ocat i ophotoresisumatedals,dor the ipreferpadsmblodingentiofthe present inviention, the patieringd nat i ng

on 1/ 0O bus_ 402, or any other transaction orjginating on . processor bus
401, fr omPphetorgsist layers ABa ang) 43 arerpreferablyformed @fia pasitive ghetgresistymaterial, in order to

Pepl y " gendros ey Reermed ot dtess et 484 At AN oot Aineb S| SBEERL e
request g ?ﬁ%re%ﬁp materials may, l%owevg" %%ﬁhléyed m&ﬂuﬁ tgg gw%{rtléf ﬁﬁorﬁ% idyals 4845

requests a queue sfo romrt queue” a

al l ocat  opih frifdh, Weh G4e paternch BheiBHosPRYE PSR A6 S Adtod itiess

one-half o e slots. sequ requests y bus target
control 44%fieifabdeidodd tb as&tntzgeoo angstréf GRRIROBlaMG: {Hird¥idéctrhidRfer46; t ri ed)

until one of the slots which bus target control 445 placed a request
into is frRrefdrably, the aperture defired by ¢heqruttentiedrpludtoresistiayendid 83 aad d8b hascwidtloW2uni t
435 dynami cally allocates the slots in inbound request queue 430. This

enabl es alas dstratedhinFig.t3 afftom about 0Sdtamboutddi micoens! sl ots to 1/ O bus target
control 445 in the event of heavy traffic originating on I/O bus 402.
That is, rather than all ow ng decoder 415 to defer two transactions,

Li:ESFIQ"t e el on Relr?hed dey %‘gﬁ%3*1%%%8%%82%@%&%;%@%&@%& ce of
et om poubhlif 8 BRUAC of GG rodbiitror e bl Sk ohilth el A itication
queue sl otygnds@scHIREAS ér%ﬁk-ie@%ﬂa?%i?%rsrin is illustrated th%skl@g%gx n;igws% il hted 430

is full, all transactions nating on I/ eretried; In
addi tion, cilchit iixio€edtfonics fabﬁeéﬂ&idﬂlﬁ%iﬁee%ﬂvmmmteﬁuﬁd #duittmnRroeRictronics
deferred. Wen a slot in WD 95/ 3247

PCT/ US95/ (falir&@tion whose schematic cross-sectional diagram is illustrated in Fig. 23, but wherein itheipohasd
request queue 430 becones avail abl e; by having one of the _ transactions
pendi ng i rPeem etchesdheough afigst Plasma S8 avhile ewployiag heypareeed photoresist layesydfisad

P2 | P EHOE S 4 o TG e

157 1 SRR A AR S e 0
i . . |/ O

P oces=01, 1 834 i L5 ok BRGS0

430 at t hecopresportinghttertibd SRahd eonfortiial didleédiriglayers 444 gnds44bland the con@spgbadiager
415. In this enbodinent, if decoder 415 does not have a transacti on

whi ch cur rpactidlly etched blatlet first conformmal tieleciriclayen4dR'r Agisdligstrated in Figed,aheradds alsohen
al location_unit 435 allows I/O bus target control 445 to have
owner shi p ¥ormedwpon ngn-horizontal portions pf thepatieraed,third diclagtrictayers 46agngd 46hithli nent

of the present i.nventi on_processor bus . 401 h a bandwi dth.o 00
MByt es/ gecpgmmeg second conformal die ectric layers 44a and 42b and the partially etched blanI(et st

~ conformal dielectric layer 42' a pair of passivating flucrocarbon polymer layers 52a and 52b.



| /O bus 402 has a bandwi dth of 125 MBytes/sec. Thus, in a situation

when many agents on both buses are issuing transactions, requests

arrive at bus interface 410 nmuch nore rapidly then requests arrive at

bus interface 450. In such a situation, it is nore |ikely that decoder 415
wi |l have a transaction requesting an inbound request queue slot from

al l ocation unit 435. However, circunstapces nmay exi st where nore

requests are being Mmhﬂﬂeﬁsefaﬂaﬁr&rﬂ:odimchl 68 theimethod of the Prdsyntdgenficn, Where
processor bus 401. Under these circunstances, it is nore likely that 1/0
bus t ar gethedianketathird diglestricl layea 46 isfotmedrof asilicomoxide)dielectirin gnatenial anidabeblanket
request queue slot fromallocation uni [ n one enbodi nent

t 435,
of the preauprmal serend dislectrislayerdd isdormedfa siligon nitridgakielactricymaterial pr ailigor or
400.1 5 o1 PREHER decity ateiat B ot eipodmentaly e s plgs i elerably *0°

avai |l abl e osted, O ttenpted..on |{O b 02, . "Posted',.refers to the
comand ohPRRYRY B eherdisht FRmApSiGR i pEferabl Somprses aLISER Pie AEEFPREPoR on
recei ving | @F;gi t 8ﬂ1 s 402.
When t he f%&%@??pﬁﬁrt\g%%&sete ,° ﬂ%ﬁgggyﬁgc% F%e Forﬂff?rg emg)r_ge oélt{tlgf bus
402. That present i\RnfiSi BABDRarbOR E@hdtk gheO MBS fRfude, but RdSoffihitédiost al | ed unti |
the request is retrieved fromthe top of WO 95/32474

PCT/ US95/ Gigdi8fluorocarbons and perfluorocarbons, while carbon-oxygen source-gifes-may includepbiittaeeind
request queue 420, attenpted on I/O bus 402, and a reply is returned
to the or ingtlimitédtg catbenimonoxide and carbon dioxidee Withio dhenpreferredembedimenstof the can

be enabled or disabled. If wite posti nal i s enabl ed, then_bridge 400
posts wri PEesentdgpention, there may alse,be euplayedavithis the finst gtchant®as eempasitiog sputtarot i n

out bound request ueue, 420 is available).. If wite posting,is naqt
enabl ed, SPHIFE BASPHRS nagcreactive gaes Siles, bof Botlniied dp akgamy DieRraand B nMATs e
request is_at the,tap o out boupd, reguest queue,.420) while stalling
e RespoRtdtriicnt B Basma 3o oBilody B B8RS posiior maBigegafihe,

whet her wg)j I | i -bit. fq i red
in confi glﬁértg I gl‘r?]&%’ 88?82{‘%9 gﬂ:ﬁ&&lﬂ?f %{b;@gég}ﬁh%ﬁe and arg&F nY%#fé&%nggég?rX%,il{ﬁ%ﬁ}sp
pPosting i pladmaishehpldys h firdl @tchadtighs Ssihidslidh dbhsiing essentiafly BfcarSon tdirafludfide,

di sabl ed when it iS "0". Wite posting can be changed during system
oper at i on dotafladroeydldtmtdne;] Carlsonthorgntidetand Brgval Whefi empleling Buch a first’ ecliaft gasS

412. A bus bridge nust guard against the possibility of deadl ock
si t uat i onsompositiompyithin it firdicplainaci0, an etobsalestivityrefithethirdalieldctrjc layer 46 with

deadl ock within the bridge itself, and (2) a deadl ock situation between

two bri dgéespestiio theconformal sependedielegiric laygsddeof fiom abgubifddr about § masnbeaar i ses
if both th% outdbound and i nbound request queues are full and the

request at® fane top of the outbound request queue is deferred. Processor

bus 401 is conmpletely stalled when the outbound request queue is full
because any transactions on the bus may target the bridge, which can

not store them Sin SRSHkt Agb]algoseﬂﬁ;l l 'Egﬁ)dép
%et?f;aglgests té)lh%nraocessor bus’ (Zgaréaeﬁ)r'c erm?ree?ﬁﬁgﬁom

gueue cannot transfer 1. Furt

deferred rabpbny0.{ €5 abode 10000RS (nidre peferitdpatviit 100e10QBLRDOVUntbRY EXd radiscue

cannot be placed into the inbound request queue because the I nbound

request queequency powet of o sbout SDO keabouh3000cvpstsat a sdia frequengy of380 kBz, 13.56

i nbound request aue;e nor the top of the_ outbound request queue can be
n,

execut ed, 2 JMHzor 3.65 &3H# (3 Rppropriate for reactive ipp etch RED anstheds, highat i o

deadl ock, si.tuati t
a deadioc de?l.lsityup?aslmca)ln(l-lcl))cP %Eci nller':hoadsséﬁ elgcr?ron cyclotron resonance (ECR) etch methods)

" (more preferably about 1000 to about 2000 watts at a radio frequency of 380 kHz); (3) a



with two bri dges coupled to the sane buses. For exanple, bridge A needs

to convert a deferred read response into a deferred reply. The deferred
reply needs the inbound request gqueue. However, the i nbound request
gqueue of bridge Ais full and has a posted wite at the - WO 95/ 32474
PCT/ US95/ 06089 -27 - top
pointed at bridge B, while the outboundzﬁequest queue of bridge B IS

full and pemicenddetbesubstiate 36 pemperatane of firom ahoutE) to abgut 0 degreescantigrade (more
request queue slot for the deferred reply. |If the inbound request queue

of bri dgePtsterably from abaut 8040 abowtd SO degraes deatigrade; k& a eapbondetrafluaride flow ratgef A,
ft d d th tem i s, deadl ocked. | t
Con be. seHAMHMRN bip Aparii00 SHndyarcopis A FRIIA g PELRInGte (T (8IS Preferably igen 401
both dead i i i = : i
POt Seachgiks3b k0 1o e LR P AUISARIBIREE g aratoorbRpignd”
tine the pegysgiof Rn%b?ﬁ?ﬁt%ﬁoﬁpﬂ*ﬂt%%%bﬁ%?ﬂﬁﬁ&%ﬂ P@Hﬂirmtylk&m) ore
e ere

reserved slot is used for the reply to the ferre equest,” as”“descri bed
above.  preferably fromfab8uff $toabofit B SlardiardPeibieeifiméterd pRrMinfite8dom) R b)Y £éasbonnd
correspondi ng request queues in one enbodi ment of the present .

i nvent i onmonokideflow rata ol fromfabeitsl 098 AbowtrH0aistanddtt lkabie Gentigdeterd per eninutel Gicom)
being transferred from processor bus 401 to I/0O bus 402), and inbound

dat a buf f {meregecferablytfrinmaboub d0htd abatt200i standardctabis centinmgyers penaifvate (sedm)), aud
| /O bus 402 to processor bus 401). In the exanpl e shown, outbound

data buf f EDsnzsgendiaw eatereffiom abant i B tmabopt HROstandard subig zentimpters per minute

i nbound data buffers 53 orrespo to,.in nd request queue 430. .,
Honever 0T (org grefRraly SRRbLAoB, Ao abo b saudsr cubie cchtimeqeptiper minute
particulag é@ ts of inbound request queue 430 could correspond to one

of the outB8UHd data buffers 520 (e.g., in the event of a read request
originating on I/0O bus 402, reading data froma target agent on
processor bus 401). Simlarly, particular slots of outbound request
queue 420 coul d cor The plamlett tiftrddideddfic laf@ 460 dithlstkePsebotd RuformaAWid i |
in the event of a deferred read request from an agent on processor bus

401 t ar gelayerdsare zgmpletedynettiied il formitigdhe carresporalingrheterned echirddidhetricothyers 46a
data buffers equals the nunber of slots in queues 420 and 430.

The data lsud fiéh andshewprrésponding pattedied second ponfarmad dieleotriglayers 4dh sod44bas  on a
oo 1 " Sivamed inF e hand ths el MR seiogRl dileptic Y3 it Rariala eisb b orm
nunber be.change Th i he er .of t a..puffe e

i ﬁc r ea: emer paﬁ%@’ @g‘&g bkibf“f*ﬁ t ?’ﬂ‘bé’g‘ﬂﬁl aié ectiic javer g%és B‘f%m%‘{ %F{T&B én{g)

IPrC]:\'I/'? Bts'gg? ag%t&nw\ﬁgy%ég die Z:ﬂir of passivating fluorocarbon polymer layers 3%& and 52b of thickness

di scussed ;868%0 t¥abdut 080 8adstrbs i gures 6 and 7, the data - buffers
contain any data corresponding to the commands in the queues

As

Referring now to Fig. 5, there is shown a schematic cross-sectional diagram
illustrating the results of further processing of the integrated circuit microelectronics fabrication
whose schematic cross-sectional diagram is illustrated in Fig. 4. Shown in Fig. 5 is a schematic
cross-sectional diagram of an integrated circuit microelectronics fabrication otherwise equivalent

“to the integrated circuit microelectronics fabrication whose schematic cross-sectional diagram is



420 and 430. A command in one of the queues 420 or 430 which has dat a
associated with it (e.g., a wite command, or the response to a read
command) will have a data pointer indicating the data buffer

containing this data. In one node, the data pointer is the address of

the data buffer corresponding to the particular slot in the queue. The
proper address (or other indicator) to BPace in the data pointer portion
t o i dent i fillustrated inokiget; butiwhereinakd partidliyretched blanket first oodfonmmd dielegtrio dayeri42: bas
420 is determ ned by the outbound request decoder 415. |n one node

each dat a bBe Gasplatelysiched torforn Hhernattened first conformal diglectyin layrts 43a and42b,
Simlarly, thﬁhgro er i ndi ca‘iolr to{dentify the correct data buffer for a
slot in i HSHBHCAPATHIELQ B SRFQBAPIAYBR 74 det erimi ned by either deferred

reply generator 440 or 1/O bus target control 445, dependi ng on where
the request originated. In an alternate node, the proper data buffer is

dynam cal Iy al | ocat 2@ 'Pmeg’?égﬁr‘i'ﬁerﬁ%ﬁimén?ﬁfﬁr g%fl@ﬁgigﬁe ep;}és\%ﬂt eiﬁ{retn%igﬁﬂﬁé

contr ol _445 as aboy ase e next aval _
request i sedtindpREma syl e séodfd eich4h® Bas composition approprikt@fdathé Haak®sth Of

the present invention, each data buffer is capabl e of storing 32 bytes
of data. Iwhicinieformed thetpaetially 2eched blewkehfidatenformal dibleéttie layers42. hWithmthe as t he
size of a cache line in the conputer system It shoul d be under st ood

by those d$réferrediembodithent of the niathoshafithe priosent invention,~where the paftially etahed tanketer
may be nodjfied; furfhernore, each data buffer_ ma of ,a different

b
Siye. | first conformylielectrit leysr 42t ia prsfRsehly fosmied ofa Sices oxids dielestricpateriah Ao s
i st ich i h db th 420 d 430., | t hi nbodi. t,
SRt onaPretEgbl binsopedl e St pliShd ST PSSy SRoiPE 1. iE0id ¢thbl 8 shmpostion "
inb d . 430 d tb d t 420, . . .
H ouros b Eotinrbing HEE S a ARt SRt 48 R AR hecigBin sonrspeps, sinceitis,

request i Spaekidtle Wik Q%ﬁﬁﬁrog‘ﬁliég)srééénﬂ nﬁgp%‘d;aoﬁﬁﬂk tgffor{ugﬁaésivatin present

i nvention. #’Ee origl néﬁhng agen ues e co et1ng an agent
on the |/ @udkscarbdhPlyRiP laydrd SubdiaEaRIRyotdthe bXxtbdiel %ﬁﬁiv_atin% fiirodatonPéymer
bridge receives the conmand and imedi ately transfers it to t he

out bound rlepresa’ amts2be bs arelshewn inFig. |5 rWithtiradixedption ofithe prefernsiabsence offhet her

a deferred slot is available in the inbound request queue, step WO
05/ 32474 carbon-oxygen source gas, the second etchant gas composition employed within the second
PCT/ US95/ 06089 - 29- 810. |If

no def er r ddas@agy may be farmed frem fuerogarbomctghant geses, SPyftesing sayremgases apd non-  { e
bus interface. that ﬁgroiguest. S Q)Ot%l geffe)&%g& teP 815. In,
response, THAVH&ESCH ARRQONE QT PULYRSQL to 10 BN ERART PASEY: SRILIGHNG, BRINGEBASES | |

he R . .Q . i ] i f
the decodertfonaasestt alsgfanbidyedipitin ths frst erchayt oS EoriGHiBH e Ploviiithe
i nbound  quBREEpIAMaCRINIOR giéfetabB! the S&loRE efchak gas cgmp%ki%n digs decoder, step

825. In response, the decoder issues a signa the bus interface
i ndi cat i nguiflbedomiettané, *4iboA tetvalitoidy and afigbn. Mee mobSpteferably, the second efsha@igds ess

of whether a deferred slot was available in step 810, the decoder

pl aces t hecomppsidion consists essentialiyt dfdrifubromethane; carben tetrafhitoside and arg@85. \When t he
request reaches the top of the outbound request queue, the I/0 bus
master control unit renoves the request fromthe queue and transfers
it tothe I/O bus intefface, step 840. The bus jnterface xecut es the
comand on the 1/0 Méﬂ%@tww@awﬁéébeﬁ@e%mareactO'fﬂBisfrrg'siwgg’ént,

Control - B0l SObEPRSGob (oeFRorTnbr L ulsh fn pots o pont B URIR @ 1

~ radio frequency power of from about 500 to about 3000 watts at a radio frequency of 380 kHz,



ori gi nal request was deferred, step 850. |f the original request was not
deferred than the 1/0O bus nmaster control returns the response directly

to the processor bus interface, step 855. | f, however, the
original request was deferred, then the 1/0 bus master contro
transfers the reply to the i nbound request queue via the deferred
reply generator, step 860. If the inbound-r&juest queue had been

previ ousl Y13e360V¥iz, 2 My, WINHE bb 2165 GHAGY 85propristd for reastivesion eteh JRIE) methods,t 0

the processor bus interface indicating that it contains pending

transact i ciglsdensityt plasn@GHDP) methods and eleetgar cycletron odsomdmee (FECR ) thethods) (eere was

deferred, themgrocessor bus interface receives the reply, step 870.
This may nseferably abpethid00 ttnabout 2000 wattsat@ radiq frequengyief feong about 13.56 »13)a
deferred reply request) or fromthe |/O_bus master control

di I O
(in the r SRR sybstste %%@mpera'tJrg gf gzrﬁaboqté&a@ abqut 30 degrees cantigrafs (meee
ly, t | | f h I, b d > t hat i t
bend! n- iREssBbHRn abdyB B 10 Shase 430 AR SFuieretel T Aeiprompiand oy B8 BECS 3
toth y I Wi ] ,
The: provedtoi 615 aboR B0 standark B VelthoRH ek il Booth ndif BrefEafly it

agent on theud RFADITS Rikidard cubic Mtimererd4rr thinute (sccm)); (5) a carbon tetrafluoride flow
PCT/ US95/ 06089 -3 0 -

|t shoul d far ofdiontlaidifil té oouh 100 stewdasd cubideatneeRipepminube(scem) (mdterefatably
I nvention, deferred responses are an option which can be enabl ed or

di sabl ed. fromiuabout 48Ito abourt 60 stantard iculsic tentimetermpkr minute sccm)); andv() ahargen fdwaced
into the outbound request queue is not deferred. The . Response Phase of
t he pr ocesr@terofiftom about 100 tocaboun1Q00 standard subie eentimetdseper minute {sggm) (aprest i s
recei ved, as_described above. In one node, whether deferred responses
are enabl eﬁfefeéa% trom about #A to,ahont 7oMhstandagrkoubic seatimetgrs per mingte{ssH} at i on
registers 412 in bridge 400. Thus, deferred responses can be enabl ed
and di sabl ed during system operation by setting or clearing this 1-bit

configuration val ue. : s : L | | ons
of the present Thﬁféh?"ln Xr?tc\?me e %M%@%@?@Qgh?ﬂg%% hqgﬁhi n
the art afgye ?attem%deﬁﬁé’éd?@orhﬁﬁﬁielk fic 12983204 Rkl 4MBSnfil ﬂBBﬂeQngaéHed ife demiceRductor

understood that t particul ar enbodi nents shown and descri bed by way

of i 11 ustrgibktedie 30 &t the locatidn Sxh¥eduréd/draindegon 4000 €n @6 d6ing the Paskivairigi NQ.
Therefore, references to details of particular enbodi nents are not

i nt ended t fludrpearbont prdymser dayersaf2a and 52b asdllestratedsin Figh#t ete clongated insformipg theeci t e
only those features, regarded as essential to_the invention

Thus, a metHended passiyatng ﬂHQEgcaﬂlﬂﬂ nelyoer Javers dda'tand 33h'c (Pugro the pressnersafithey and

SupDOr LG e e S b odabh find SR 356 there is S SBbAEH tehed o
within the integrated circuit microelectronics fabrication whose schematic cross-sectional diagram
is illustrated in Fig. 5 the structures which comprise the pair of field effect transistors (FETSs), and
in particular the patterned gate electrode cap dielectric layers 36a and 36b, and the dielectric

spacer layers 38b and 38¢, which comprise the pair of field effect transistors (FETS).

Referring now to Fig. 6, there is shown a schematic cross-sectional diagram

 illustrating the results of further processing of the integrated circuit microelectronics fabrication



31- CLAI V5 What is clained is:

1. A bus bridge for use in a conputer system having a first agent
coupled to a first bus and a second agent coupled to a second bus, the
bus bridge conpri sing: (a) a first bus interface coupled to
the first bus for receiving data frgm and placing data onto the first
bus; (b) a second bus intér face coupl ed to the second bus for
recei vi ng wheseschematicerasspegiionabdiagren ivilfusirateddn Fig: §n $hows in Flg 6 is a schemaig )

an i nbound request gueue apd an outbound request ueue led .tqQ the
first bus Fasasians dageen Abans i Hvegasvéemcs fabri whse Cquivalgry)

ot hound i Ef%?m%?%{efwg{cﬁ B Eion eS¢ %@%ﬁtﬁ'cﬁeamﬂm% $ifamiy
queue andg asegﬁﬁg'.‘p%uﬁvﬂ l%eques Sﬂmﬂyérg)@ap@du%?hd%%xteg“ lige as

interface the |n queue

defined | haldivatifiy ﬁu&’d&érb&fﬂ ﬁﬁ&" l&y%i‘snﬂlaa&nd 5 have been {Afpedatcin tHefihtegratequ pI ed

to the inbound request quetue and out bound request queue.

The bus breirdgie mictodistionrs fabficatlonl mhé phtterhdiehoteresist | 6/ersoi3aand 48b, ahditheund
queue allocation unit for determ ning whether an outbound request may
be gi ven axttalel passivatinglfiyorocarbon lagers 528’ and1508°, hnay ¢ strippedifedm tiediniegratddai m 3
wherein the i nbound request queue has a pIurallt of inbound slots and
the i nboum@rcqumoelectronv;s lt‘abmatioa)nv ¢§°hd@ﬂ€¢¢fp diegramis ustratadiin Fig. 5
request be ven the deferred r .Sl ot based on the nunb r of

t he pl uralt glf?/"“b M esaled circutt migrqgjectrog jor WS SCheTANS CERSERSHRAL ne

| nbound élfﬁéﬁﬁﬁﬁqﬂwi&w}snﬁé%ﬁﬁéa‘ﬁgé ?78%' RHERR R Py o5 t-zea%@%it o

deferred .
BCT/ LS5/ d@g@éleﬁireﬁlés fabncatloé‘({\iz)sgcw xﬁéﬁgﬁyﬂ typically include, but are not limited to
Caiml fyhbrRal F?ﬁgﬁbd%d})éhgdryplasrﬁ@ %ﬁk{hggg try coupled to the f| rst

bus interface and t'he secon ace, the bus control circuitry
for determ ni ng whet her an out bound request has been deferred,
transferring the request i nformation to the second bus interface,

recei vi ng response Asisuhdtﬁ'ﬂomhbymperﬁmmkilbdénﬂmmmhetnmaﬁthembé&une@uiﬁémﬁteed
in response to the request information,

ret ur ni ng QONtAct i Benessing the seyree/drgin region AGL #hafesitbytth%paxr of field effect framsistorsace i f

t he out bou of..has .not been deferr . transferring
the respo n@-g'rﬁh qlﬁﬁ?ﬁa&’dt‘}%“‘? ﬁ%ﬁﬁ%ﬁtmmcs fabncattonr\\élmggqhe ofsesegtipmal

Qe m 5 1 TR LB 15 O bondyetor soptagt ey Sk Finiabtied ARETRl R g

response i QfigfiR e tid Qftdef'Ga is formed without etching the patterned gate electrode cap

dielectric layers 36a or 36b or the dielectric spacer layers 38b or 38c.

Similarly, as is also understood by a person skilled in the art, although the
preferred embodiment of the method of the present invention illustrates the method of the present
invention employed in forming a contact via through a tri-layer pre-metal dielectric (PMD)
stack layer accessing a source/drain region shared by a pair of field effect transistors (FETSs)

- within an integrated circuit microelectronics fabrication, the preferred embodiment of the method



bus control circuitry and transferring the response information to the:

i nbound request queue. 7. The bus bridge as defined in Caiml
further conprising bus target circuitry for receiving i nbound requests
fromthe second bus interface and transferring the requests to the

i nbound request queue. 8. The bus fyidge as defined in Caiml
wher ei n t he out bound request queue has a plurality of outbound slots,
each sl ot obthetphasent inventidnicould équalbyf wellislmillosiraté: §1 )anfintercontedtion via féraedat i on
corresponding to requests issued by agents coupled to the first bus.

9.  The Hyeugiyd paytiomef ansfppaeliing tri-Giyat inter-motad disleatric{BVID) stacinldyer; or (3) aquest
gqueue has a plurality of inbound slots, each slot of the plurality of
i nbound s mef vis formied thrgugha pertien phan unper ling drinlAyegPasyvation gtagk dayer, betwees yed
b t | ed.to..the first . th bus. 10. Th

oY i dge o LB ACER O RSB ST BIeTbre oVPAGE SuTIR spied from thgpa aF Ry of

i nbound i s . . | Ok, - The,. '

Idg . ioﬁg g IS %ﬁ%ﬁ? gaﬁ]mﬁ?rg&%@% t:ﬁg ﬂt@ﬁ&%@(&? /rg;ﬁrﬁlfctr&&s fabribGti O S Mt @ ufiRtances,

PCT/ US95/ Q6 4@ connection stud formed inforthe ?%Srco%nﬁction ifor # t%ﬁx?nﬂisfu%tfoﬂﬁb?l iNd3né

first command protocol; e secon has a second conmmand
protocol ; tendhal via is formed witlf énhahided feRE6RMtPAR relbRity AR thufP thelniciicd 6Fithé'd

comands bet ween the first conmand protocol and the second comand
prot ocol . present invkAtion thére ibfosméd thd gtergsnietiondslor terriihalivia With vptbnat isidewsit h

sl ot of the plurality of outbound slots conprises a tag portion, a
command  profilpadisalationdron theriategrated circuihstrugtwilesa dat a poi nter portion, the
dat.a poi nter for denoting a data buffer. 13. The bus bridge as
‘defined in Caim9 wherein each slot of the plurality of inbound slots

conprises a corrmandégorti on dress

portion, the data pofit¥t “?fo&n 3 iR S&MB&E‘% Lgﬁh?sn e:“aedfje%‘tb%fﬁgf?i?‘tn‘gﬁ%
det or m nodnd abe ifseniabirtME AT Py BrefGR REHRp scpsr Bl it b e

i nt er f ace pRASHRnveRtM) aﬁsﬁofsﬁﬁﬁ' ni-oafﬁ@biﬁgxs gieag be fadé REmethbds2inatetials struct‘gf'es

i nbound sfots contalns Infornmation, t oding circurtfy 1ssuing

def erred nadUiyneasionsthfbugh whith i$hdvides thepréferr@Cé@ntiodiniéht bfiAe widthod|oPthe present
does not contain information. 15. ° The bus bridge as defined in Claim
12 wher ei mvehtiorbwhilecstit tpravfiding embadiments thigh deetweithin the Spivib addseopé sfthe method bf
has been deferred based on the contents of the tag portion. 16.
A net hod fihe preseahinventionnay definesihydhelatsompemyingrlaims.st bus and a second
bus conprising the steps of:



.(a)' transferri ng request froma source agent on the
first bus to an o H litl ueue; (b) det er m ni ng

whet her the first is to be deferred; WD 95/ 32474
PCT/ US95/ 06089 - 4 - (c) issuing a deferred reply to

t he source agent and reserving a slot in an inbound request queue when
the first out®edM8 request is def er redé# - (d) transferring

t he first low inethod fordormaing a fviadhraulke a dieldotricrialyer withinraamiceelectyomesdfabirizationt ar get
agent on the second bus; and (e) returning response information
from t he cempasingigent to t he source agent if the first outbound
request is not deferred, and acing the response I nformation fromthe

target agent i REQYiding.a substrate Eplay Wéﬁ‘ﬂéé’(“c'i?ﬁm‘}“fs fabricationi st out bound
request is deferre 16 wherein the step (d)

t.h f C
conpri ses YRR Y tl}eﬁg%sftfaltese p%ﬁ?%ﬂﬁ??ﬁle?t&fﬂ‘e %f“rgf"frﬁ% t he out bound

request queue m1ingaz§b%§ rﬁﬁqi t idd ond
bus interface. 6 %ﬂ&g% @lﬁ&#%ﬁ'ﬁ&%ﬁ e%“f ; L
conpri ses:ﬁrstconfomaldielézﬁ{‘ggi@,m ng the nunber of slots in the |nbound
request queue; term ning the nunber of slots in the inbound

request queue forming\by r&'dhﬁ[lfu%ﬁﬁ the Hfst Estifbivnal Bielé&tfic layer a second confistinal dikleétiig

(

t he nunber of slots in the 1 nbound request queue - which are currently
| abel ed adaydeferred reply slots; and issuing a deferred reply if
an i nbound slot exists which is not in use and fewer_ than a

predet er mi ned #RNFRS uRsm the prsandicanformal @ppl@ctnc layeq aibird dielegtricdayes whese thep| v
ranal at | Ao SoRiopEe d&’fﬁ%ﬁat B AL SERY LRI AOP TRTSr S reAReRh 10 s RO Beleciis
ompe o1 o By S s egch method sipioedloata am@n?ﬂ@%%e\gq fieigh e e Alosta

{ reglrjlngter ?Iq g?r feés)foeg?lse%aln%lfh%ﬁew& ﬁ? {uﬁe secon glt%go g(lqotjcgtsl?n to
t he sour ceefERRAthdRhirdfnibidRlectronic SARARES ﬁlel | fi¥5t Q48R efih théthod &iipléylingSdn etchant

out bound request is transferred to t he i nbound request queue.

95/ 32474 gas composition which forms a passivating fluorocarbon polymer layer upon Bﬁ‘ff»hhi‘&&ﬁtd) 608 9
- 35- 21. The nethod of Claim 16 wherein the ste r| ses

pl aci ng ponimes’ﬁmgbirddieacﬁﬁq laedahesebmd‘mfdrmaltdideqtmg aagém stepuformal
response d t he i nbound request queue containing an indicator
denoting t ecmclay?rocat ion of the data buffer.

forming upon the third dielectric layer a patterned photoresist layer which defines the
location between the pair of microelectronic structures to be formed the via through the third
dielectric layer, the second conformal dielectric layer and the first conformal dielectric layer;

etching through the first plasma etch method the third dielectric layer and the second
conformal dielectric layer to form a partial via while forming the passivating fluorocarbon polymer
layer upon non-horizontal portions of the third dielectric layer, the second conformal dielectric
layer and the first conformal dielectric layer; and

etching then through a second plasma etch method the first conformal dielectric layer to

- form the via through the third dielectric layer, the second conformal dielectric layer and the first



22. 'The met hod of 16 erein the step (c) conprises determ ni ng
whet her a deferred B'{(ﬂu ”’ﬂe i nbound request queue is
i

avai l abl e and issu ply if a deferred reply slot in t he
i nbound request queue is av |I A conput er system

conpri si ng: (a) a bus bridge cogpled to a first bus and a
second bus; (b) the first bus for transferring data between a
first agentonformatdielptteicilayer, thewid so formest reaching the substratebr | dge: (c)
the second bus for transferring data between a second agent coupled to
t he second bus and the bus bridge; and (d) the bus bridge

i ncl udi ng, t bu |nterface coupled to the

. !
first bus f§of e method of claim 1 whereingheyip i'sr‘é qugh thethiad dielestris dayan the sseend
the first . . interface co to, the
second bu swﬁ&? rmal dielectric layer and the %&@"@M@@F‘gﬂ? W“bf“i’éﬁaﬁﬁ‘lﬁg ing the,

t he secondpfistmicroelectronic structures. an inbound request queue and an
out bound request gqueue coupled to the first bus interface

and the second bus interface, and

decoding circuitry coupled to the inbound request queue
and the oud.bBhewmiethod ofdhinmliehereinahe mio@@dléw'omcs fabrication is chosen &&ﬂﬁﬁ}fr pér the
out bound request queue and for issuing a deferred reply
command t omicrrelectrenics fabrcationsednsisting of i mtegrated circuit microelectresipofabrications, s¢lait S
fromthe i nhound uest queue 24. The conputer systemas defined in
Ol ai m 23 VR FReleriEomefabricatios, epsermic peeiaeing susroplpestapios friousins dndfes pancl

al I ocati onguni r.m.ni ng whet her an out bound request may be

gi ven a def iArDIe'Bicpo‘?lechﬁFf/;agmatw“ﬂr\o 95/ 32474

PCT/ US95/ 06089 - 36- 25. The conputer system as
defined in Caim 24 wherein the i nbound request queue has a plurality

of i nboundq stre Sehod of O%im 1 wherefpPound queue al |l ocation unit determ nes
whet her an out bound request may be given the deferred reply based on

the nunber of tthemicroeledttonicd fibiidativh it APRtERFAtE] Qichit nliltBelBUFIARS fibkick

slots in the inbound request queue currently hol ding |nfornat and
t he nunber of the paii oblwrizdntallpspacedmichoelectrbsic Eﬁludhﬁﬁslﬂ&tpaﬁlwaﬁleﬁﬁkrs?we} y

| abel ed as deferred reply slots. 26 The conputer system as
defi ned i na@rawhich nsulaterapair m%attemsd conductbr lageye withinttheintegrateat dicait bus
control circgui th‘%_ cou Lgd to the first bus interface and the second
bus i nt er f BCEOCIGCHRNIG EMieRol circuitry being for determ ni ng whet her
an out bound request has been deferred, transferring the request
information to the second bus interface, recei ving response

i nformati og Tﬁ@ﬂhﬁ!ﬁ@o@ﬁ@ﬂ{‘gvm&% int Nt erface generated in response to the

request information returning the response
i nformation to theehifd diéléctié!Ryer is formed from!a HiQEdtAC Ratefiallch eﬂlﬂoﬁpéﬂggmﬂp%f has
not been deferred, and transferring t e responSe

i nf or mat i odielectric hmterials@onsisting of silicon oxideatiélectiic maetils hid ddped siuédiskigk s! ot
has been deferred.
dielectric materials;

the second conformal dielectric layer is formed from a dielectric material chosen from the
group of dielectric materials consisting of silicon nitride dielectric matetials and silicon oxynitride
dielectric materials; and

the first conformal dielectric layer is formed from a dielectric material chosen from the

't



27. ' The conputer systemas defined in Caim23 wherein the bus
bri dge furtjmluﬂlmnﬂﬁmﬂml target circuitry for receiving inbound
requests fr > interface and transferring the requests to

t he i nbound request qlieuk. * 28.  The conputer system as defined in
Claim 23 wherein the out bound reques$ .queue has a plurality of
out bound sl ots, each sl ot of the plurality of outbound slots for

hol di ng i9APeR ekdiclegiric matesials spenistige of siliconxide sirlestric materidsians,dopgé sificonc oupl ed
to the fi rs#(gtis. . . 29. The conputer system as defined in C aim 28,
legtric materigls. | 1o

wherei n X% plurality of outbound slots conprises a tag
portion, a conmand portion, an address portion, and a data pointer
portion, the data poi nter for denoting a data buffer of the at |east

one data é)u'slgegrhethod of cl¥ifd Prhaed’ 4

PCT/ US95/ 06 _ _ -3 7 - 30. The conputer system
as defined in s AistpRImaEreR ﬁiefhoaféﬁxlploys a first E&Hﬂd g€ EDIRSTsitioH QM & least
S e

plurality of inbound slots, each of of t plurality of inbound
sl ot s f ororedludrovgrbon fetvhamttgas andaleassamevdrbog-dxggen sourcegasiest s i ssued by

agents coupled to the first bus or the second bus. 31. The conputer
system as defined in Caim30 wherein each slot of the plurality of

i nbound sl ots conprises a command portion, an address portion, and a
data poi nt-eFheygethpdaf claipss wherginpoi nt er f or denoting a data buffer of

the at | east ope,data puffer. ) 32.. The conputer systemas defined in
d ai m 30 wher ¢fifipgracarbon a&é@&&?’%@d&‘?s%m’?‘ﬁ&ﬂ&‘n&’ ae HeNant gpseSssue a
deferred t interface based on whet her each
i nbound é&%%fgo?fhgg&?lﬁg%ggrgé‘% @piegﬁgf%ﬁﬁg agé ots contains information,
th d i i i i i Ub

Cortace’s§ et S b S UND PO SE Y F OO i) 01

interface if an inboun rmation.
appar at uscdngisting Faftdh mhdidxide AP LH#BorPEbxBEN a first bus and a second
a

bus conpri si ng: (a) means for transferring a first outbound
request froma source agent on the first bus to an outbound request
queue; éb) _means for determning whether the first outbound
request i& The methadpEelaimi7 wherein the first plasmpa etchvggthod femploys 8 fifsh gtchantigaser r ed
reply to the source agent and reserving a slot in an inbound request
queue whefPERRASItoR comprsing eashen tetraflyosidecactaffugragpslehutang.and carbon monoxidey)
nmeans for transferring the first outbound request from t he out bound
request queue to a target agent on the second bus; and (e)

sour ce. aging g of BRRFE Shetll A S Plaphf Boh sl cBPloyga sedEBpa el ®
the res pot&ﬁgpdsﬁfoﬂrcﬁﬁigi{igg% %tg% bhedarb&ontdiaht Oéag HARthbRE carbonl AR Wufcgauest
gas.

Di

queue if first o request Is deferre

10. The method of claim 9 wherein the second plasma etch method employs a second etchant gas

composition comprising trifluoromethane and carbon tetrafluoride.

11. A microelectronics fabrication having formed therein a dielectric layer having formed

 therethrough a via in accord with the method of claim 1.



WO 95/ 32474 PCT/ US95/ 06089
38 - “"llﬁm mnq ratus as defined in Caim33 wherein the neans for
transfe Im ﬂnggﬂnﬁans for renoving the first outbound request

from the*out bound r équest queue and transferring the first outbound

request to a second bus interface. 35. The apparatus as defined in

C ai m 33 wherein the neans for i§§d¥h§ a deferred reply .conprises:
nmeans f or 12eThe micnealgstroniss fabnivasionof clgim i avhere themiqreglestraaics fabrication sen

gueue; far deternLnin% the.n%gg slots, in the inbound

means r of
request qffemdheaTouR °§F§°‘H@P"tfﬂm"ﬁ dabrications cousist Fintegrated CIfE FUCTpgypetronics
determ ni the nunper of.slots i.n e i.nbound . r equest whi ch are
current| y?ﬂ%gﬁ o8 sggr M‘&@ﬁg‘a@k@??ﬁ' us, Sprgmic packaging mic efalﬁtgé' B i ssuing
a deferregt: ' [ : ' natiddai Ch is not in use and
f ewer thaﬁdbgs%{r&éée degi}ﬁph‘g%(aﬁgﬂ ﬁ&gg@&f&ﬁéiﬂﬁ: Sﬁ}?ﬁ@'g ots are | abel ed as
deferred reply slots. 36 The apparatus as defined in daim 33
wherein the means for transferring the first outbound request fromthe
out bound request gueue to a target agent on the second bus conprises
means for translating the first outbound request froma first conmand
protocol to a second conmmand protocol . 37. The apparatus as
defined in Caim33 further conprising nmeans for transferring a second
out bound request fromthe outbound request gueue to a second target
agent on the second bus, and transferring response information for the
second out bound request to the source agent before the response
information for the first outbound request is transferred to the
i nbound request queue. 38. The apparatus as defined in C aim 33
wherein the neans for returning further conprises neans for placing
response data in a data buffer if the target agent returns response
data, the inbound request gueue contai ning an indicator denoting the
| ocation of the data buffer. WD 95/ 32474
PCT/ US95/ 06089 3 9- 39. The
apparatus as defined in Caim33 wherein the neans for i ssuing a
deferred reply conprises neans for determ ning whether a deferred
reply slot in the inbound request queue is avail able and i ssuing a
deferred reply if a deferred reply slot in the inbound request gueue
i s avail abl e.



