1IN NI-€:SEAL FOR ENCAPSULATI ON OF AN ORGANI C LAYER AND METHCD %ﬁ% tra-2
"MKI NG THE SAVE TECHNI CAL FI ELD This invention relates generally to Osr
‘e conduct or processing, and nore particularly to the area of final [P
passi vation during senm conductor processing for an integrated circuit

. devi ce. BACKGROUND OF THE | NVENTI ON The brocessing of a semi conductor wafer

Is divided into various groups of steps nornally referred to as: the

front-end-of-the-line ( ANIER HQ‘I;'I
back- end- of -t he-1i ne (BEO_g One oflﬁﬂ(ﬁ)g“dfﬁlgg &fse%s at?ﬁe BECL |hn t he
waf er processing is applying ation layer on the entire
waf er. The passivation step P%ﬁﬁé@%%gmﬁ of a protective
passivation | ayer over the integrated circuit

METHOD FOR MAKING THE SAME

TE CAL FIELD
This invention relates generally to semiconductor processing, and more

-particularly to the area of final passivation during semiconductor processing for an

integrated circuit device.

ACKGROUND OF T ON

The processing of a semiconductor wafer is divided into various groups of steps
normally referred to as: the front-end-of-the-line (FEOL); middle-of-the-liné (MOL)and
back-end-of-the-line (BEOL-). One of the final steps at the BEOL in the wafer processing
is applying a protective passivation layer on the entire wafer. The passivation step
includes the deposition of a protective passivation layer over the integrated circuit (IC)
device. The function of the passivation layer is mechanical, to protect the processed
wafer from the environmenf during transportation, handling, and final packé-l'gﬂi-iig. An
edge seal is a region between the active chip érea and the diciﬁg channel that is
susceptible to moisture damage. Moisture damage can alter the electrical properties of
t.l'le integrated circuitry of the individual IC chips on the wafer, thus leading to device
failure. Eventually, passivation areas are removed forming dicing regions to allow

dicing the wafer into individual IC chips.



;devi‘ce. The function of the passivation |layer is nechanical, to protect the
processed wafer fromthe environment during transportation, handling, and
fi nal packagi ng. An edge seal is a region between the active chip area and
the dicing channel that is susceptible to noisture danmage. Mbi sture damage
can alter the electrical properties of 2Zhe integrated circuitry of the
i ndi vidual |C chips on the wafer, thus |leading to device failure.
Event ual | y, passi Wikendhe BEQs isfoemedyningergawie insulpters dike golyigidsiformed on thew
dicing the wafer into individual |C chips. 2 \Wen the BECL is forned
usi ng organi silicos inlsalaesrsutthdes a @dififigulty sieset owher thid polyhiRide iphsstwifioh Mger at or
surface, a difficulty arises when this polyimde passivation | ayer, peels

(del ami nat es}hegt (deidfiied) or Pk e SG5 schfBERA %o et ! D&TRg il Wt f1 N2l

"waf er

processing of the polyimide passivation layer, the layer is etched by a process such as
reactive ion etching (RiE) to open terminal via (TV) pads over the metal landing pads and |
edge seal channel regions to the silicon insulator. The edge seal channels are exposed
silicon insulator Iocations not covered with polyimide which will éventually be diced.
Uncovered edge seal channels of the passivation layer become prob_l_ematig. For example,
an edge of a polyimide passivation layer etched by RIE mé.y_absorb up to 15 percent more
moisture on its RIE etched edges; as compared with the bulk polyimide passivation
regions. This causes the edges to swell and ultimately delaminate from. the silicon
insMor. As the edges deléminate, capillary-like separations are formc;d between the
passivation layer and the silicon insulator, providing a site for moisture to aggregate,
crgating moisture-filled channels within the IC device. These channels allow ions to
move freely about and hence are drawn into the active chip area, which inevitably leads
to corrosion within the IC device and ultimately failure. "
Heretofore, various methods have been proposed for protecting the etched edges
of a passivation layer from delamination by peeling or cracking. For example, one
method proposed application of a second polyimide layer over the edge of a first

polyimide passivation layer etched by RIE. The second polyimide layer is then wet

etched to reopen the channel as well as the TV pads. A disadvantage of this method is



processi ng of the polyimde passivation |ayer, the layer is etched by a
"process such as reactive ion etching (RIE) to open termnal via (TV) pads
over the nmetal |anding pads and edge seal channel regions to'the silicon
i nsul ator. The edge seal channels are exposed silicon insulator |ocations
not covered with polyimde which will 3ventually be diced. Uncovered edge
seal channels of the passivation |ayer becone problematic. For exanple, an

percent ot o rat FAEARH Nk cifal g g EhBibehtyE o FEHABRRG Brolt diSiua

pol yi m de passivatjon regions. This causes the edges to swel|l and
ul timately d&tlghasihrequinedheruse of pn pdditionah maslatocperform theywebetghs Therefore there,

capillary-1li ke separations are forned between the passivation |ayer and the

Silicon insukgistra need dor ali ingpravead passitationTayed bdgesehiofongg itg@ared circatdevide.
noi sture-filled channels within the | C_ devi ce. The_se' channels allow ions to

nove freely about and hence ar&%g%mﬂg’_u@i p area, which

inevitably leads to corrosion Wwthin e evic Itimately failure.

sgggts ofore, vario Uﬁxe r[gerésgr?tqgvgtﬁ%% igﬁﬁﬁ'es_%?ﬁgéaerﬂc gn%trllagf,() stu% tals g%ity&(ea o? to?cpd%?
encasing an organic passivation structure, such as polyimide, and method for providing
the inorganic insulator with FEOL, MOL and BEOL levels. BEOL layers are formed in
organic passivation layers, such as pblyimide. The BEOL layer is covered by a layer of
an inorganic such as nitride or oxide, which is then covered with a final organic
mechanical passivation layer. The mechanical l;ass:ivaﬁon layer is etched to form
openings, exposing BEOL metal pﬁds and the regiions to form dicing channels. The
edges of the BEOL layers in the metal pad and dicing channel regions are covered with
an inorga:ﬁc insulator, such as a nitride or oxide, thus forming an inorganic encapsulation
of BEOL organic polyimide.

The passivation layers and edge seal and method for making the same saves both
time and expense over existing methods as it does not require the use of an“'ajaditional
mask and wet etch. Furthermore, the method provides high density edge seal definition,
in contrast to the much larger edge seal which results from wet etching.

) Numerous other ladvantages and features of the present invention will become

readily apparent from the following detailed description of the preferred embodiment, the |

accompanying drawings and the appended claims.



of & ‘passi vation | ayer frlom del am nati on by peeling or cracking. For

exanpl e, one method proposed application of a second pol yi m de | ayer over
the edge of a first polyimde passivation |layer etched by RIE. The second
polyim de layer is then wet etched to reopen the channel as well as the TV
pads. A disadvantage of this nethod is 3 that it is (A nore

ti me-consunm ng and, (B) expensive, and @C) inpacts |layout ground rules as
it requires the use of an-additional mask to performthe wet etch.
Therefore, there exists a need for an |rrpr oved passivation Iﬁyer edge seal
for an integrated circuit \ e present

I nvention includes an i norgg %E lg: or oxi de,

encasi ng an organi_c passi vatlon structure such as pol yi m de, and net hod
«for pr 08, di ng J 'I‘heplnventlon is described in greater detail hereinafter; with reference to non-

limitative embodiments and with reference to the accompanying drawings, wherein like
reference numerals refer to like elements throughout and wherein:

Fig. 1 is a schematic representation of an integrated circuit (IC) device structure
showing delamination of a planar passiVation layer from the IC insulator; |

Fig. 2 is a schematic representation of passivation of an IC device followmg
deposition of an orgamc layer on an morgamc insulator;

Fig. 3 is a top view of Fig. 2.

Fig. 4 is a schematic representaﬁon-of passivation of an IC‘ device following the
deposition of an inorganic leyer on the organic layer;

Fig. 5 is a schematic representation of passivation of an IC device following the
deposition of another organic layer on the inorganic layer;

Fig. 6 is a schematic representaﬁon of passivation of an IC device following
etching to define a terminal via (TV) pad and an edge seal channel; -

Fig. 7 is a schematic represeﬁtaﬁon of passivation of an IC device following the
deposition of a second inorganic layer; and

Fig. 8isa schemetic representation of passivation of an IC device following

etching.

Fig. 9 is a schematic representation of passivation of an alternate embodiment of



. thé-inorganic insulator with FEOL, MOL and BEOL | evels. BEOL | ayers are
formed in organic passivation |ayers, such as polyimde. The BEOL | ayer is
.«covered by a layer of an inorganic such as nitride or oxide, which is then
covered with a final organic nechanical passivation |ayer. The mechani cal
passi vation |layer is etched to form ope ngs, exposing BECL netal pads and
the regions to formdicing channels. The edges of the BEOL |ayers in the
met al . pad angh i gvits fei etéifigg.ons are covered with an inorganic

i nsul ator, such as a nitride or oxide, thus form ng an inorganic
encapsul ati on of BEOL organic polyi mde. The passivation |ayers and edge
seal and nethod for nmaking the sane saves both tinme and expense over

exi sting methods as it does not require the use of an additional nmask and
wet etch. Furt herDRTAILER-DESORIPTION O Ei PRERE y EMBODIM
definition, in contrast to the much | arger edge seal which results from wet
et chi ng. Numer ousTigs fitenfiéhy BaY @R destiiied RACHALSE Phcifib emBb&RTIMts, sEVRRthiigN
wi Il becone readily apparent fromthe foll ow ng detail ed description of the

preferred e rB%?acﬂ ni?gﬁdulé Qg understood, however, that these embodiments are presented by way

of illustration only, and thgt the invention is not necessarily limited thereto.
Modifications and variations within the spirit and scope of the claims that follbw will be
réadily apparent from this disclosure, as those skilled in the art will appreciate. It should
be understood that when defining the interrelationship of layers, the term “over” or
“éovercfl” means that the lamination layers are positioned proximate one another, but
may or ;nay not be in contact with one another. For example, if a first layer is said to be
positiorled “over” a second layer, a third layer may or may not be positioned between the
first and second layers. It should be understood that the term “layer" may indicate a
region of the chip that is built up by various processing steps.

Referring to Fig. 1, the present invention addresses delamination 11 of the
passivation layers 10 where-the passiVatioh layers include a metallization rix;gm30, M3,
S2, M2, S1, M1, from an inorganic layer, such as a silicon dioxide (Si0,, inorganic glass
insulator layer 20, jeopardizing the active chip. Further, this invention addresses
délamination in the metall pad region M3, S2, M2, S1, M1. Referring to Fig. 9, organic

insulator 45 will delaminate from M3, 40 (similar to Fig. 1) if a seal 44 is not provided.

With reference to Fig. 3, a top view of an active chip is shown at 9. Fig. 2 is a



.accdnpanyi ng drawi ngs and the appended cl ai is. 4 BRI EF DESCRI PTI ON OF
THE DRAW NGS The invention is described in greater detail hereinafter, with
reference to non- limtative enbodi nents and with reference to the
acconpanyi ng draw ngs, wherein like reference nunerals refer to Iike
el ements t hroughout and wherein: Fig. 16i s a schematic r epresentation of an
integrated circuit (1C device structure show ng del am nation of a planar
passi vati on ¢ragsesecfioroaf thaehip® astakdrathesughfings A2A1 i Bigs3: hierEip) Z, the BEOL has
representation of passivation of an IC device follow ng deposition of an
organi ¢ | ayegeeH¥efifled By 5HASY et o hihodS n8rmally ve i B s¥infoln@lctbi 9- 2-

industry. Metal levels M3, M2, M1 are defined during the process with stud metal

connectors S2, S1 which act as a metal “guard ring” 30 around the active chip.

With ref‘erence to Fig. 4, a layer 12 of an inorganic insulator, such as silicon
dioxide, nitride, silicon nitride, silicon oxynitride, or silicon boronitride, is deposited over -
an organic polyimide layer 10 by chemical vapor deposition (CVD). Preferably a silicon
dioxide or silicon nitride is used (< 350°C temperature) so as to be compatible with the
polyimide organic.

Referring to Fig. 5, a layer 13 (approximately 2 microns thick) of organic
polyimide layer is used. The organic layer 10 and organic layer 13 are generally the same
material. The advantage of using the same material is ease of manufacturing.

As shown in Fig. 6 a photo resist mask (not shown) is used to open openings 14 to
M3 of metallization ring 30 and edge seal channel region 15. In a preferred technique, a
thin layer of radiation sensitive material or photo resist (not shown) is deposited over the
(photons, electrons, x-rays, or ions) containing the patterned information. The exposed
coating is dissolved leaving openings 14, 15. The layers are then etched by preferably a
dry etching, such as 0, Reactive Ion Etching (RIE).

As shown in Fig. 7, a layer 16 of an inorganic material, preferably silicon dioxide

or silicon nitride is deposited.by CVD conformal deposition. It is important that the layer



.Fig.”4 is a schematic rebresentation of passivation of an |IC device

fol lowi ng the deposition of an inorganic layer on the organic layer; Fig. 5
«is a schematic representation of passivation of an IC devi ce foll owing the
deposi tion of another organic layer onqthe inorganic layer; Fig. 6 is a
schematic representation of passivation of an IC device follomnng et chi ng
to define a termnal via (T ad and an edge seal channel; Fig. 7 is a

schematic t éém@gma&mhmdw Arsslayer i2amdde startingdnenatpr20, fbeth @th@htaf@

deposition of a second inorganic layer; and Fig. 8 is a schematic
repr esent at iiAcrg@iic @ peveat delumiaticiof the paxivator lalyérod. Mg} £ siliogn dioxie 9 1S

a schematic representation of passivation of an alternate enbodi nent of
(Si0,) layer 16 is preferred to chemically bond with SiO, layer 12.

As shown in Fig. 8, the layer 16 is etched, preferably by RIE to form a seal,
encapsulating organic 10 with an inorganic, such as SiO, 12, 16, 20. The wafer can then
be handled and/or transported. Subsequently, the wafer may be diced between the stacks -
to yield the it-ldividual IC chips and the passivation layer will not experience -
delamination.

Referring to Fig. 9, an alternate IC chip layering is shown. Instead of a single
i;lorganic insulator 12 being deposited over organic layer 10 as shown in Fig. 1, a layer of
an qrganic layer 45, éuch as polyimid_e, and inorganic layer 42, such as oxide, (e.g.,
silicon dioxide), nitride, siliéon nitride, silicon oxynitride, or silicon borenitride are
deposited onto organic layer 40 and metallization ring M3. At the location where the
organic layer 45 contacts the ring M3, delamination may occur similar to 11 in Fig. 1.
This delamination is prevented by inorganic seal 44. The inorganic seal 44 bonds, to
provide.an inorganic-to-inorganic seal, with the metallization ring M3 and inorganic layer
42 to prevent delamination.

Although this invention is susceptible to an embodiment in many different forms,
pr'éferrea embodiments of the invention are shown. It should.be understood, however,

that the present disclosure is to be considered as an exemplification of the principles of

this invention and is not intended to limit the invention to the embodime_nts illustrated.



5 an |1 C device follow ng etching. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT. Thi s i nventi on has been described in terns of M
énbodi nents, set forth in.detail. It -should be understood, however,

t hese enbodi nents are presented by way of illustration onl t e
invention is not necessarily limted thereto. Modificati brﬂ"lﬂg i} ﬂ' "I
S *

within the spirit and scope of the clains that follow will *becrea

apparent fromthis disclosure, as those skflled in the art will appreciate.
It should be understood that when defining the interrelationship of |ayers,
the term"over" or "covered" neans that QLAIMSvi nation |ayers are

posi ti oned proxinmate one another, but may or may not be in contact with one
anot her. FoWedainpl e, if a first layer is said to be positioned "over" a '
second layer, a third layer may or may not be positioned between the first

and second lhayer an jhet @d&&@ir&lﬁ%ﬂb@@&hﬁﬁﬁgﬁ that the term"layer” may
i ndicate a region of %he chip that is built up by various processing steps.

a first layer of an inorganic insulator;

a layer of an organic insulator depoﬁted over said first layer;

a second layer of an inorganic insulator deposited over said layer of organic
insulator; and

an inorganic insulator seal encapsulating said layer of said organic insulator

between said first layer aﬁd said second layer.
2. The integrated circuit device of claim 1, wherein said organic insulator is polyimide.

3. The integrated circuit device of claim 1, wherein said first and second layers of inorganic

insulator are selected from the group consisting of silicon dioxide and silicon nitride.

4. The integrated circuit device of claim 1, further comprising a second layer of organic

insulator deposited on said second layer of said inorganic insulator. -



Ref'erring to Fig. 1, the present invention addresses delam nation 11 of the
passi vation | ayers 10 where the passivation |layers include a netallization
Ting 30, M3, S2, M2, Sl1, ML, froman inorganic |ayer, such as a silicon

dioxide (Sierr]) inorganic glass insulator layer 20, jeopardi-zingthe
active chip. Further, this invention addresses delam nation in t

he net al
pad region M3, S2, M2, S1, ML. Referring to Fig. 9, Orgamlﬂll“ﬂ"‘“!lmmﬂﬂ|“|
will delam nate from M3, 40 (simlar to Fng/. 1) if a seal ARSI GRS s
provided. Wth reference to Fig: 3, a top Xiew of an active chipis shown

at 9. Fig. 2is a cross-section of the chip 9 as taken through |ines
A-A in Fig. 3. In-Fig. 2, the BEOL has been defined by any of a nunber of

nmet hods nomsnal | W HEREH foR phd3RrafiSNbLA TSl cirfifiutilicy, thd\Vatmbd bteps%mgi@wﬁw,
ML are defined during the process with stud netal connectors S2, Sl i ch

act as a metal " guargotigig' A8 AYGHPEn HbfaRE isifieh P

depositing a lajrer of an organic insulator over said first layer of said inorganic
insulator to form an insulating layer;

depositing a second layer of an inorganic layer on said lgyer of an organic
insulatof;

etching openings in said layers;

depésiting a third layer of an inorganic layer over said etched layers;

etching said third layer thereby forming an inorganio—to;inorganic seal to seal said

organic layer.

6. The method of claim 5, wherein the step of depositing the layer of organic insulator
further comprises:

depositing polyimide. S

7. The method of claim 5, wherein the steps of depositing a second and third inorganic
layer further comprises:
depositing an inorganic layer selected from the group consisting of silicon oxide

and silicon nitride.



Wth reference to Fig. 4, a layer 12 of an inorganic insulator, such as
silicon dioxide, nitride, silicon nitride, silicon oxynitride, or silicon
boronitride, is deposited over an organic polyimn de; y chemi cal
vapor deposition (CVD). Preferably a silicon dioxide eis
used ([err] 350[err]C tenperature) so as to be corrpéttﬂwﬂ< qm“mml“
polyi m de organic. Referring to Fig. 5, a layer 13 (a I'nat el ys2 mcrons
thick) of organic polyimde |ayer is used.10The organic |ayer 10 and organic
| ayer 13 are generally the sanme material. The advant age of using the sane
mat eri al |s ease_of manufacturing. As. shown in Fig. hoto resi st mask
(not shown) 8i s ubkEmEBoGplettriBize i w@aeﬁp@nwst%ﬁarmr& F‘E&%l?&jﬁeﬁqlﬁﬁl%’lo and
edge seal channel region 15. In a preferred technique, a thin |ayer of

radi ati on sBiehingi®BE)naterial or photo resist (not shown) is deposited over
the organic layer 13. The photo resist is then exposed to a flux of
energetic particles (photons, electrons, x-rays, or ions) containing the
patterned informati on. The exposed coating is dissolved | eavi ng openi ngs

14, 15. Theg| ayeAg ifdgtattd\GRouft iprdifated’ty thE ﬁ{e%&Qmeﬁx 5.



dry*etching, such as Jerr] Reactive lon Etching (RIE). As shown in Fig. 7,
a layer 16 of an inorgani c--‘rpateri al, preferably siTi o3 r_silicon
hitride is deposited by C¥D'conformal deposition., is Lnportant that the
| ayer 7 16 chemically bonds with the |ayer 12 a}ml!&m nﬁmmﬂm sul at or
20, both of which are inorganic to prevent del am: na " ui vation
| ayer 10. Thus, a silicon dioxide (SiJerrjj layer 16 is prefefred to
chemcally bond with SiQ2 |ayer 12. As shown in Fig. 8, the layer 16 is
etched, preferably by RIRE to forma seal, encapsulating organic 10 with an
i norgani ¢, Wuch Aamethodyferrmeistpre-sealing pppssivation aykrin asamicondustiyaleiandhisld
and/ or transported. Subsequently, the wafer may be diced between the stacks
to yield tmethodicommtisig th€stepsigfs and t he passivation |ayer will not
experience _

. providing a first layer of an inorganic insulator;

depositing an organic layer over said i_norganic insulator;

depositing a second inorganic layer over the organic layer;

etching a terminal via pad region and 'an edge seal channel region using an
anisotropic etch in said layers; |

depositing a third inorganic layer over said regions; and

etching said third inorgani¢ layer using an anisotropic etchback to form an
inorganic seal. |

11.  An integrated circuit produced by the method of claim 10.



del amination. Referring to Fig. 9, an alternate IC chip layering is shown.
| nstead of a single inorganic insulator 12 being deposited over organic
layer 1Q as shown in Fig.”1, a layer-of an organic |ayer 45, such as
pol yi m de, and inorganic layer 42, such as oxide, (e.g., silicon dioxide),
nitride, silicon nitride, silicon oxynitride, or silicon boronitride are
deposited onto organic |ayer 40 and netallization ring M3. At the |ocation
where the organic |ayer 45 contacts the npng M3, del am nation may occur
simlar to 11 in Fig. 1. This delam nation is prevented by inorganic seal
44. The inorganic seal 44 bonds, to provide an inorganic-to-inofrganic seal,
with the netallization ring MB and inorganic |ayer 42 to prevent
delaninatiq . AlLthough this .invention.i.s susceptible to an enbodinent in
many dif f er'ént M‘ﬁﬁ?‘%ﬁd&r&waﬂ"‘?ﬁﬁmm&hs of the invention are shown. It
shoul d be understood, however, that the present disclosure is to be

consi dered as an exe@ppgtivechipiregion incdudings i nci pl es of this invention and is

not intended to limt the invention to the enbodi nents ill ustrated.
a first layer of an inorganic insulator,

. a layer of an organic insulator deposited over said first layer, and
a second layer of an inorganic insulator depositéd over said oréanic
. insulator;
a metallization ring surround?ng said active chip region; and
an inorganic seal for sealing said inorganic insulator layer to said metallization
rinig, wherein said organic insulator is encapsulated by said inorganic insulator seal.
13. The integrated circuit devic;: of claim 12, wherein said layer of inorganic insulator is

silicon dioxide or silicon nitride.

14.  The integrated circuit device of claim 1, wherein said layer of said organic insulator

further comprises a metallization ring built up therein.

15.  The method of claim 10, wherein said organic layer further comprises a metallization ring

built up therein.



8 ELAIMS W claim 1. An integrated circuit device conprising: a first
| ayer of an inorganic insulator; a layer of an organjc insulator deposited
«sover ‘said first layer; a second |ayer of an i nor gani c i nsul ator deposited

over said |ayer of organic insulator; and an ino or seal

encapsul ating said layer of said organic insulator st Iayer
and sai d second | ayer. 2. The integrated ci rcm ﬁ‘ﬁmmﬁﬂ“ “z“
wherein said organic insulator is polyi r’ride

. . 16.  The method of claim 10, further comprising the step of:
depositing a second organic layer between the first organic layer and first
inorganic layer, and wherein said inorganic seal encapsulates said second organic layer between a

metallization ring and said ﬁrst inorganic layer.

17.  The method of claim 10 wherein said inorganic layer is selected from the group

consisting of silicon dioxide and silicon nitride.

18. “The method of claim 10, wherein the step of etching further comprises Reactive Ion

Etching.



3.  The integrated circuit device of claim1l, wherein said first and
second | ayers of inorganic insulator are selected fromthe group consisting

of silicon dioxide and silicon nitride. 4. The integrated circuit device
of claim1, further conprising a second |ayer of organic insulator
deposited on said second | ayer of said inorganic insulator. = 9 5. A

met hod for passivation of an integrated._ thCU|t devi ce, the nethod steps
conprising: providing a first layer of an'inorganic insulator; depositing a

layer of an JNORGANIOSHAL FORENCAPSULATION ORWN ORGARIC ILAPERAAND

insulator to forman insulating |ayer; depositing a second |ayer of an

i norgani c | ayer on said | ayMETHOD'FORJMAKING THESAME

'~ ABSTRACT
An inorganic seal for encapsulation of an organic layer during passivation of an

integrated circuit device and method for making the same is disclosed. The seal (44)
creates a structure which forms an inorganic to inorganic passivation seal over Reactive
Ion Etched (RIE) edges in an all organic planar back end of the line (BEOL) insulator.
The edge seal prevents the delamination (11) of the passivation layer (10) from the
integrated circuit device or a metallization ring (30, M3, S2, M2, S1, M1) which may
lead to Subsequent formation of moisture-filled channels and corrosion of the metal lines
of the device and the failure of the integrated circuit.

Fig. 1



Q&pﬁ?ng openings in said Iayers{ depoSiting'a third | ayer of an inorganic
kayer over said etched |layers; etching said third layer thereby form ng an

I norgani c-to-inorgani c- seal”"to seal said organic |ayer. 6. The net hod of
claim5, wherein the step of- depositing the |ayer of organic insulator
further conprises: depositing polyimde. 7. The nethod of claimb5,

wherein the steps of depositing a second and third inorganic |ayer further
conpri.ses: .depositing an inorganic |ayer sglgected. fromthe group consisting
of silicon oxide and silicon nitride.
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¥
10 8: The method of claim5, wherein the etching steps are perforned
gsing Reactive lon Etching (RIE). 9. An integrated circuit produced by
the met hod of claimb5. “11 10. A .net hod for noisture-sealing a
passi vation |ayer in a sem conductor device, said nethod conprising the
steps of: providing a first layer of an inorganic insulator; depositing an
organi c | ayer over said inorganic insulator; depositing a second inorganic
| ayer over the organic layer; etching a wgsmnal via pad region and an edge
seal channel region using an
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anisotropic etch in said layers; depositing a third inorganic |ayer over
$aid regions; and etching said third inorganic |ayer using an anisotropic
etchback to form an i norganic seal.. 11. An integfated circuit produced by
t he mét hod of claim 10. 12 12. An integrated circuit device
conprising: an active chip region, including: a first |layer of an inorganic
I nsulator, a layer of an organic insulator deposited over said first |ayer,
aqd a second |l ayer of an inorganic igﬁglator deposited over said organic
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j\hsul ator; a netallization ring surrounding said active chip region; and an
itnor gani c seal for sealing said inorganic insulator |ayer to said

nmetal lization ring, wherein said organic insulator is encapsul ated by said
i norgani ¢ i nsul ator seal. 13. The integrated cirguit device of claim12,
wherei-n said | ayer of inorganic insulator is silicon dioxide or silicon
nitride. 14. The integrated circuit device of claim1, wherein said | ayer
of said organic insulator further conprises a netallization ring built up

t herein. 15. The nethod of claim 10, wherein said organic |ayer further
conprises a netallization ring built up4fBerein. 13

30

N

77 ,

Active ,A‘

AI




6. The method of claim 10, further conprising the step of: depositing a
gecond organic | ayer between the first organic layer and first inorganic

| ayer, and wherein said inorganic seal encapsul ates said.second organic

| ayer between a netal Iization ring and said first~“tnorganic |ayer. 17.

The -met hod of claim 10 wherein said inorganic |layer is selected fromthe
group consisting of silicon dioxide and silicon nitride. 18. The et hod
of claim 10, wherein the step of etching further conprises Reactive |on

Et chi ng.
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