WETHCD AND APPARATUS FOR .FORM NG A CONDUCTI VE PATTERN ON AN | NTEGRATED

Cl RCU T BACKGROUND' OF THE | NVENTI ON 5 1. Field of the Invention The
present invention relates to methods and apparatus for fabricgtsngs
integrated circuits and nnré'partlcularly to such” C|rﬁaﬁ%§lupon whi ch
conductive bunps are forned for providing a contact point to which 10 a
| ead ¢an be bonded. 2. Description of tha Related Art One neans for
connecsd ng conductive leads to an integrated circuit die is known as

t ape- aut omat ed bonding (TAB). In the TAB process, an elongate 15
continuous filmincludes a qurallt of | ead franes forned %N&Fentlally

t hereon. During the & ' PPARATHS < FOR oND eis
mount ed on the i nner ends phwmmgﬁtuxkanrtuwﬁagamEDbegoutwr ends of the

| eads may then be used to co 0 e rcuit with other
conponents. Wien proce55| ng ﬁﬁ*@ Bﬁm)ch?l @Euggé%"&oﬁnat are to be used
in the TA8 prodess Fisgilsl o 33 gentialen to create conductive bunps to
whi ch the inner |ea n t .ho ted 25
wafers are first spﬁh’f rplté%ed%éél‘; 83 rQiaEFQ tg %%%ar ﬁ%r nmet al
filmof titani amtrm%rforrrﬁahﬁ%tmwn §9§ate§y@rir9umﬁ$@® moreabl e

surface for a barh@ﬂm@yraseéacﬂ eiréuﬂts?ﬁaaﬁ) whi)éﬁr c@n&f&'@hw' ch IS
plated thereov Phot or esi st éi Pun ontQ he wafer in a |ayer

ni crons t hick gHB‘Pé(ﬁﬁee o%'éﬂv%‘élPﬁa%cSﬁtéﬁé‘nHﬂj%e‘P e‘é‘%hcﬁl e
bond padioThe axneaaiqxﬁthenhbﬁﬂedhe wafer are then electroplated with

gol d by using ?n el coptact Ehln filmlayer. Thereafter the
35\‘/ phot or esl’s t ani um tungsten thin films
are etched away Ieaﬂnq;means for connectlng conductive leads to an
integrated circuit die is known as tape-automated
bonding (TAB). In the TAB process, an elongate
15 continuous film includes a plurality of lead frames
formed sequentially thereon. During the manufacturing

process, an integrated circuit die is mounted on the

inner ends of the leads in a frame. The outer ends of

the leads may then be used to connect the integrated
20 circuit with other compbnents.

When processing a wafer which includes ICs that
are to be used in the TAB process, special steps are
taken to create conductive bumps to which the inner

U leads of the TAB frame can be heat bonded. Completed
25 wafers are first sputter etched and then deposited with
a barrier metal film of titanium/tungsten. The
‘titanium/tungsten layer provides a suitable surface for
- a thin (approximately 1 or 2 microns) layer of gold
which is plated thereover. Photoresist is spun onto
30 the wafer in a layer 30 microns thick and exposed and
developed to leave an opening over each die bond pad.
The exposed portions of the wafer are then
electroplated with gdid by using an electrode to
contact the thin film layer. Thereafter the
35 photoresist is stripped and the gold and
titanium/tungsten thin films are etched away leaving



2 the wafer with 1 m| high gold bunps over each bond'pad. Each bunp
provi des a nechani cal stand-off fromthe surface of the IC thus preventing

| ead shorting to the 5 | C and/ or physical damage to the I C during the
process of bonding the inner |eads on the TAB frane to the gold bunps.
SUMVARY OF THE | NVENTI ON 10 The present invention conprises a-.

silicon substrate within which circuig conponents are formed. A pIuréLity
of conductive pads are nounted on the surface of the substrate and are in
el ectrical comunication with selected circuit conponents. The 15 pads
are exposedthér wvaferwwitbwd mdlmbdgn golxhisunps i overagschf bomdd over the
circuit. A%ahgast sone of the pads include a plurality of conductive bunps
formed thereon for ng a contact point te which a conductive |ead can

providi
be bonded. A 20 Eac& baapr pyevddes, ajgechanicalietapd-paf€: &xrem $heor ned on

the passivagippabay et the TCMtld HrSrdfeing Pesd Shoreengads thert hod
for making the integrated circuit of the invention s also provided. 25
It is 2 gentFaPngfpEcPhysicad aﬁgﬁﬂﬂ takhe i ¥h @BF%PQVFgg IPCeRf and

apparatus fgf bohdihg aheoigmelr lReadhi (e ncle TABI frageatod thier golla It is
a nore specjfic object of the present invention to provide such a nethod
and appar at WmPgr 30 ~making el ectrical connections between different
parts of the circuit. It is another nore specific object of the present

invention to provide such ag ¢ BPdTﬁEpQNWﬁﬁﬁfUﬁ‘ﬂ" produces a
substantially planar conductive film usabl e _ :
10 The present invention comprises a silicon

substrate within which circuit_compdnents are formed. \/
- A plurality of conductive pads are mounted on the

surface of the substrate and are in electrical
communication with selected circuit components. The

15 pads are exposed through wind?ws formed in a
passivation layer formed over the circuit. At least
some of the pads include a pluraiity of conductive
bumps formed thereon for providing a'contact peint to
which a conductive lead can be bonded. A

20 lithographically defined conductive'pattérn_is formed
on the passivation layer for connecting selected ones
of the pads.

A method for making the integrated circuit of the \
invention is also provided. o '
25 It is a general object of the present invention to

provide a metheod and apparatus for forming a conductive
. pattern on an integrated circuit.

It is a more'specific object of the present _

invention to provide such a method and apparatus for
30 making electrical connections between different parts
of the circuit. | | .

It is another more specific object of the present
invention to provide'such a method and apparatus which
produces a substantially planar conduétivg'film usable

35 as a power or ground distribution plane or as mounting
pad for a decoupling_capacitor. -



35 as a power or ground distribution plane or as nounting pad for a
decoupl i ng capacitor.’ 3 The foregoi ng and other objects, features and
advant ages of the invention will becone nore readily apparent fromthe
followi ng detail ed description of a preferred enbodi nent which proceeds
with reference to 5 t he draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1is &plan view of a portlon of a wafer gaV|ng an . integrated circuit '
f or meest her eon. 10 ‘FFG. 2 is a vidw taken” along line 2-2 in FIG 1.
FIGS. 3 and 4 are views sinmlar to FIG 2 after additional wafer

processing. FIGS. 5 ﬁ foi‘é?oﬁ'nﬁ” a&de\@aggr cggri&gtegt Qégg}g%egng rcw ts

constructed in accor ce w prese |nven
vi ew t aken al oRfVankages pf the imventiqn s Bedwrreme Onors rHEdeFERRED

- EMBODI MENTS 20 ap arentTEEBh” @PWdﬂldal e FEE ' mafer

10 includes an i ntteq!qrat Cl rg& t (b:,%-x Cﬁ (j)dr rrt?;\a ?hi&%sggéﬁggbh A
plurality of otR¥f ’Eﬁegnﬁ mbe b Preserds owithf zssfg@‘em@ ama
substantlgly/|ﬁh§ndgablhgslc 12. Wwafer 10 is covered 25 with a layer
of conventional photoresist 16 except for a plurality of w ndows, |ike

w ndows 18, 20, 22, fornmed about the perinmeter of the I C and channels 24,

26, 28 which interconnect mdm mt:smmmsophmn DA&WQ&@S“OW w ndow
29 is forned on an igigri attern of w ndows

ortian 30
and channel s are ref q’r?’hs)”ae‘f |?%o@r33m:&8¥‘l §’%d€‘f M3¢®Dat t er n.
The channel s arlvevingoasn intdgrataﬂtqazqunmlﬂgrneﬂaynérebnphotoresist.

approxim%dﬂy 30 FIG. 2 is a view taken along line 2-2 in FIG. 1.
- FIGS. 3 and 4 are views similar to FIG. 2 after
additional wafer processing.
FIGS. 5 and 6 are plah views of different
integrated circuits constructed in accordance with the
15 present invention.
FIG. 7 is a view taken along line 7-7 in Fig. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Turning now to FIG. 1, a portion of a silicon
wafer 10 includes an integrated circuit (IC) 12 formed
within dashed line 14. A plurality of other ICs (not
U, " shown) are also formed on wafer 10 and are
substantially identical to IC 12. Wafer 10 is covered '
25 with a layer of conventional photoresist 16 except for
‘a plurality of windows, like windows 18, 20, 22, formed
about the perimeter of the IC and channels 24, 26, 28
which interconnect seiected windows as shown. Aan
additional window 29 is formed on an interior portion
30 ‘of IC 12. The pattern'of windows and channels are
referred to herein as a lithographically defined
‘pattern. The channels and windows are formed by
- spinning a layer of photoresist approximately 30
microns thick ontd the wafer usihg a known process.
35  Thereafter, a mask éontaining the:pattern of windows
and channels shown in FIG. 1 is used to expose the



-

m crons thick onto the wafer using a known process.. 35,  Thereafter, a
mask containing the pattern of wi ndows and channels shown in FIG 1 is used
to expose the 4 photoresist on each IC after which the exposed portion
of the photoresist is dissolved thereby creating the pattern of w ndows and
channels shown in FIG 1. Each w ndow includes four walls, three of which 5
are walls 30, 32, 34 in FIG 2, whichgextend fromthe upper surface QL;
photoresist 16 to the |lower surface thereof. Simlarly, in FIG 1, each of
channel s 24, 26, 28 is defined by a pair of opposing walls, Iike walls 36,
38 in cmmwnhotereaﬁsthoaxbauhfIQnaﬁtﬂrtwhndﬂ thelexposeﬁ|yuntﬂon|st 16

Lo the bot Lom ¢he' gfbtoPeiist QLRI EN URLESHS! ctBa¥ithd Yl NG L Ne

wi ndows and channels as escrlbed ove er ne | ayers conducti ve and
i nsul ative %F%FFBI 9f yWindous @nsh QW $a§:’é°8ﬂ ﬁ-neF\Iﬁf-erl-begl nning with

a plurality of lBach wahdert Ii\tﬁ:mdtsbowhxp%nél kewe@ 4.4} wHERah of the
w ndows, |ike mﬁnggms 18, 20, 22 ' i ke w ndow 18

frame® pad 3% WALLR BOrePot r3|4caéﬂ ‘nngct‘élai?ﬁ ﬁxgﬁm & the 1o
i nternal | y wpperf surfaceAbf\MdHoﬁmresZEst hee etvathar 1loWetPsudifade at ed onto

| ead. W nddroRoar b PimdeR %l S EIL Fa A et R sneBed s Ak n o sel ect ed
regions in26e 28, 1sov1e\fened Ry mpainicf wpposiig walist, drlfke o which a -
R L+ 8 L san&ﬁcgﬁ%m?e‘i 28, wh:ré}ité‘ﬁﬁéﬂ EpBdiEHe g ggds, 11ke

pad 40, ar ornmed, "a nitri assi vat on mafer 10

exce&ptruu1§V%Hb§faHFP§Pﬂ9§%ﬁ§ﬂ1§xﬁQ|¥ﬂﬁ(ﬁ°%%@ﬂ bbﬁrePﬁke pad 40, remins
exposed. Thereafppiof Bo" bpplyWiqipHdddRedidf 16! ANAULREIRAHS NS

deposited windows and Eadéls as descrlbed above, patterned layers

of conductive and insulative materials are formed on
the surface of the wafer beginning with a plurality of

15 conductive die bond pads, like pad 40. Each of the
windows, like windows 18, 20, 22, frames a die bond
pad, like window 18 frames pad 40, atd is electrically
connected to a portion of IC 12 internally of wafer 10.
As will be seen hereinafter, bumps are plated onto the

20 die bond pads to provide a COnnection'point for a
conductive lead. Window 29 also frames a conductive
pad which is connected to selected regions in the IC;

however, the: pad under w1ndow 29 is not one to which a "
lead is electrically connected.
25 After the conductlve pads, like_pad 40, are

- formed, a nitride passivation layer 42 is formed over
. wafer 10 except that a substantial central portion of
each pad, like pad 40, remains exposed. Thereafter a
barrier metal film 44 of titanjum/tungsten is deposited
30 on the entire wafer and a plating “seed" layer 46 of
gold is deposited oVer'layer a4q. Layers 44, 46 are
referred to herein as a thin metal fllm. The
conductive pads, like pad 40, and their associated
connections (not shown) with the IC formed in wafer 10
35 are constructed u51ng a known technique. Similarly,
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30 on the entire méfe( and a-pféting "séed" | ayer 46 of gold is
deposited over. | ayer '44. Layers 44, 46 are.referred to herein as a thin

nmetal film The conductive pads, |ike pad 40, and their associ ated
‘connections (not shown) with the IC formed in wafer 10 35 are
constructed using a known techni que. Simlarly, formng of |ayers 42,

44, 46-as described is acconplished using_a conventional process. After the
photoh93|st on wafer 10 is ‘patterned wi t h3 he wi ndoiss and channel s as shown
in FIG 1, 5 exposed gold Iayer 46 in each wi ndow and channel is plated

with gold usin L Qr _ar at| ich a | gctrode is
applied to Iayg$§§££h$ o% ZF' %X@ p%?m$8ﬁ§r6 o'® layer 46 are
pl ated until a.mmmgmpzlbhﬁdngsaﬂquﬂwomﬂeapponannpteb¢s£ ml is 10

formed in each wi ndoy, ATeTol S ES 2 d.a c uctive gold
trace, also having a ﬁel h l prOX|na elga wﬁﬁgr g F@rﬁ§¥£%¥Q§§;1
channel , like mmetbeszowm@r@mmnm sr asashowg AmORIGSilSt 16 iS

?ngglgg?tléﬁs mﬁ?oﬁe notlggkeat ﬂnpga%goaﬁgg Ha oqﬁjnﬁgimﬁﬁw and

channels, is etEhéHeﬁmH}thﬂﬁQideﬁﬁ%@goﬂlyr#ﬁE Q§tdpﬂh&@aglpnqpa$&emmndoms

and channels, agnyehl ads e@.%?ﬁlﬂ@dé%'&ijﬁiiéa texRayReY 9%.20 1n #p8, Sy face
of the wafer. Techni ques for soIV|ng tg Shotor si st and etc I ng ahay
| ayers 44, 46 aFBekﬁmseﬁwP%E%m* nBE s¥PLE: dRvex W6 axiemiated ankdd 47

IsthO\ém in FlGa 3 17, tﬁaﬁin@fatlhel ] em &l r‘@cfﬁfatﬁ.hrﬁr oilimi Pt P
I ndl vl au

at tached 18 cachOBRetham S YIRESBanbike. SandeHen Ha. 26 prédi RS« Aodns
foﬁ*éonnectlng aheohadbtxﬁéwgoranﬁbaeatSalso having a height of
approximately 1 mil, is formed in each channel, like
channels 24~28. Thereafter the remaining photoresist
16 is dissolved.

124

15 Next, the exposed portion of layers 44, 46, i.e.,
those portions which are not beneath the gold plated
into the windows and channels, is etched away. This
leaves only the gold plated into the windows and
channels, as well as passivation layer 42, exposed on

20 the surface of the wafer. Techniques for dissolving
the photoresist and etching away layers 44, 46 are
known. The resulting structure with reference to bump

W, : 47 is shown in FIG. 4. Next, each of the ICs on the
wafer are cut into individual ICs in a known manner and

25 leads or wires (not shown) are attached to each of the
bumps, like bump 47, on each IC to provide a means for

"connecting the IC to other components.
Thus, rerouting of IC connectioh from one bump to
another is achieved by the gold deposited in each of

30 the channels, like channels 24, 26, 28. This is
obtained without adding additional connections
lnternally of the IC and without forming such
connections on the surface of wafer 10 with the. bondlng
pads, like pad_40,_iAdd;tlona11y, bump 29 and the trace

35 ‘formed in channel 24 pfovide a connection between the bump
formed on the end of channel 24 opposite bump 29
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Thus, rerouting of 1C connection fromone bunp to another is achieved by
the gol d deposited in each of 30 the channel s, |ike channel’s 24, 26, 28.
This is obtained without adding additional connections internally of the IC
and wi thout form ng such connections on the surface of wafer 10 with the
bondlng pads, |ike pad 40. Additionally, bunp 29 and the trace 35 f ormed
in channel 24 provide a connection betgeen the bunp fornmed on the end of
channel 24 opposite bunmp 29 6 and the internal portions of the IC

whi ch the pad beneath bunp 29 is connected. In FIG 5, another enbodi nment

of the inver®®candsthe| ipternad postising of i 5DCwhocWhiiehe trhef pad a 5

waf er (not ShoywaeN pgﬁmﬁhbghigtdwﬁgéaggdcated I C 50 includes a plurality

of bunps, |ike bunps are forned on the ICin the same manner -
as described in cBﬂnEE@roﬁ wPPHtBGFb€@P°q$@ﬁPFn%quBG Apwentions is j ke

traces 56, 5§11ﬁ§‘t§5‘té&“ﬂﬂélu&§ hepl IBG weicéh1Ps cupbdifroff a

bstanti al | I Ad t 64
mount oF on HREeR0(neE Shavhl & gpeet B MPLan L AR ctebt ¢faFeRo.  T818% 52
54; the treuxnclwdes arpteralty>8f Iwhpmsdsliite BimpsesS2orsag ehikh 50 in
h f d s
éegcfﬁg‘;d as%, gﬁmegzo{?ﬁggé ?gw g‘e%%%srﬁgmésma séfoégcgggg%ﬁ§?%6i¥hereby
|ncrea5|ng|qunkﬁti$mlﬁgtbabumplﬁﬂhesH%59xkn¢luﬂ¢@gare tracesse as
possible to 1&&%%@@'9@  NSY, tahlﬂcﬁ &nﬁé&@%éféé@e&hﬁﬁﬂ 8 &p an 20

| C 66 conpr|5| I nvention. The | C was

Loent o r esent
f or med%n arRP’Q‘ngr%\’PﬁtMFgP 13y Ré?@ﬁrbé?&?%l RAABCPPon6Rict hAt he
enbodi ment  efeddupling taphodedrt bar dish nunted! o apady 60, beapand i ke

is electrically connected thereto. Bumps 52, 54; the
‘traces, like traces 56, 58; and pads‘66, 62 are formed
on IC 50 in the same fashion as the’bumps'and traces of

15 IC 12 as previously described. Pads 60, 62 thus
provide mounting pads for capacitor'64 thereby
increasing. its decoupling capabilities by p051tion1ng
it as close as possible to Ic 50.

_ Turning now to FIG. 6, illustrated therein is an

20 IC 66 comprising a third embodiment of the present
invention. The IC was formed on and cut from a wafer
as described in connection with the embodiment of FIG.
1. Included therein are a plurality of bumps, like U
bumps 68, 70; a plurality of traces, like traces 72,

25 74; and a substantially planar gold film 76 which is
connected to selected bumps via'traces, like trace 72
connects film 76 to bump 68. Conductive pads 78, 80,
82 are formed beneath film 76 and are connected to

_ internal portions of 1C. 66.

30 _ In FIG. 7 structures similar to that as described
in connection with the embodiment of FIG. 2 retain the
corresponding numeral. As can be seen in FIG. 7, layer
76 is substantially thinner than the height of the
‘bumps, like bump 47, described in the embodiment of

35 FIG. 4. It should be appreciated that the bunmps, like

o et ey e Am an we pe - mm e nber



bunps 68, 70; a plurality of traces, |like traces 72, 25 74; and a
substantially planar gold film 76 which is connected to sel ected bunps via
traces, like trace 72 connects film76 to bunp 68. Conductive pads 78, 80,
82 are fornmed beneath film 76 and are connected to internal portions of IC
66. 30 In FIG 7 structures simlar to that as described in
connection with the enbodinent of FIG 2 retain the correspondi ng nuneral.
As cafmwbe seen in FIG 7, Iayer 76 is substantlally .t hi nner than the hei ght
of the bunps, |ike bunp 47, described in the enbodinment of 35  FIG 4.

It shoul d be appumpsateR) tHu imethenesbofinent of FIGps 6G6RXE0, in the

embodi ment. of Fldpdtati SLIP 1@ | hh¥ hBSRRTBS"SHER 430 X An FI G

4. In the enbodi nent of Fl e traces, i ke traces

72, 74, provide el ectht he Bembm%g‘h%ttﬁ’gn FIESsePeandd Toufid® 76 ARG nal
portions of |C &he itrausts, 7ﬁ1k80tr88es ¥p,the pb@%@ﬁaeefé].@ﬂﬁﬁ&apf t he

I nvention, film76 |des stribut a Suc Circui.
coul d be d&si gn&?’\ﬂrpﬁ%?cf’?lc?fp%‘?oﬁe‘éﬁeé é\“ﬂ?ﬁa P‘ﬁ‘leﬁ‘a& (ﬁq};}rﬁms St'tc
distribution 1066 wvilaapads't®s w8®; 8pon mhlthelﬁr&&ew&sehbu&xhént of

d sligh t
Brbod: ment o of (e VSHELSAY 4188, PEHEFEOEHeL A BUNEE WiB et inb bl 2Us)
44, 46 are formplar®. Spehmep ieireakte ppﬂbﬂ hﬁtdpsésagdeyhﬁéﬂErred to in

connecti on W th s\ rddpd ity Qﬁ&ﬂé@eﬁfﬁbﬁg' HEPESunEh%&‘:‘s%fxti%ut?oﬂ ayer
of photoresist is spun over the entire wafer. a mask (not shown) is

used to etfose Wi only over the die bond pads, Iike pads 20 68, 70,
“hHED are formed sequeid ivdfer aljpoth whech IC 66 was formed is processed

slightly differently than described in connection with
previous embodiments of the invention. All of the
pads, like pads 82, and layers 42, 44, 46 are formed
15 using the same prior art processes referred to in
connection with the previously described embodiments.
Thereafter, a layer of photoresist is spun over the
entire wafer. Next, a mask (not shown) is used to
expose windows only over the die bond pads, like pads
20 68, 70, which are formed sequentially about the
perimeter of IC 66. Windows are not provided over pads
78, 80, 82. '
. The photoresist is then exposed and processed to
— remove photoresist over each of the perimetral die bond
25 pads. The previously described plating process is used
to form a gold bump, like bump 68, having a hezqht of
approximately 1 mil, like bump 47 in FIG. 4.
Thereafter a second layer of photoresist is deposited
on the IC. A mask having the pattern of film 76 and
30 each of the traces, like traces 72, 74, is then used to
'expose the photoresist.
, The exposed photoresist is washed away thus'
.leaving gold layer 46 exposed in a pattern like that
shown for film 76 and the traces, like traces 72, 74,
35  in FIG. 6. Gold film 76 is thereafter plated onto
R .layer 46 to the height shown in FIG. 7 which is



perimeter of 1C 66 W ndows are not prOV|ded over pads 78, 80, 82. The
photoresist is then exposed and processed to renove photoresist over each
of the perinmetral die bond 25 pads. The previously described plating
process is used to forma gold bunp, like bunp 68, having a height of

approximately 1 mil, like bunp 47 in FIG 4. Thereafter a second |ayer of
photoresist is deposited on the IC. A gask having the pattern of film™6
and 30 each of the traces, like traces 72, 74, is then used to exp

t he photoresist. The exposed photoresist is washed away thus |eaving gold

| ayer 46 expssbstantiapayt 2ess ithan e mfghﬁ £ fhlmps 6egNdzhe traces,
i ke traces in_FlG,

2 74. 35 £ | at ed
onto | ayer J%b?ogfﬁgeﬁalﬁﬂf §ﬁ&ﬁ+QQ1HQ%3f£F Ehéfaiﬂgr %%%géﬁflglfy
| ess than t heomdughivef patitesn6dn FIG.THe andcesthiorudes ni ng t he

uber ane Do) FEipEEARELRE LY C282U°L01R RAGLE W dhd e i Aty 115, UoeS

substanti al | he previ ousl ed enbodi nents.
It is ﬁbImaa%ﬁ#€épaﬂeﬁmpﬁ§ﬂmﬁnt§-technlque could be used to formthe

pattern made by ti@ces €4. b 36ap§§e%'1§t@&nt 'ﬁhfi%&ugf%w'é?ﬁfdpads 60,

62 and the traces, |jke traces , I'n FI G us re I ng e 10

anmount of gdP® ‘F%ﬁﬁl F%dfPBF‘ EPSaPFﬁ&eFﬁen@(ﬂﬁjl}?}f Kragre t1240.26 Thes
enbodi nent (ﬁncfllﬁﬁ:lpGZQHﬁn?FlbUS 1paevw¢aa agpuas 6y, Fs)zlveén&"éﬁé' buti on

P o T Re ARORERRS el oS AR e REELD; el 2L
rare cdlﬁhectmmnnxbtqéegolderbquﬁmgda;ﬁbrcdne,atiefgr‘lﬂrer:mﬁmdstwd i nternal
portions pattern. . The embodiment of FIGS. 6 and 7 thus provides o/
a ground or power distribution plane'and'creates a
lithographically defined conductive pattern utilizing
. less gold than the previously descrlbed embodlments.
15  'Also provided are connections between the
' lithographically defined pattern and internal portions
- of the IC via pads 78, 80, 82. ' |
In another process which implements the preeent
invention, layers 44, 46 are etched to define the
20 lithographically conductive pattern. In this process,'
after the bumps, like bump 47 in FIG. 3, are formed and
before photoresist 16 is washed away, a mask comprising
a negative of film 76 is used to expese the o
photoresist. Thereafter, the undeveloped photore51st
25 'is washed away and the exposed layers 44, 46 are etched
' thus leaving film 76 in the pattern shown in FIG. 6.
This implementation of the invention requires only one
platxng process, that in which the bumps are formed on
the die. ' _
30 Having illustrated and described the principles of
my invention in a preferred embodiment thereof, it'
should be readily apparent to those skilled in the art
that the invention can be modified in arrangement and
detail without departing from such principles. ~I—glaim
35 all-nodifications—coming—within-the—spirit-and—scope—of
4hre—acconpanying-elaims.
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of the IC via pads 78, 80, 82. In another process which inplements—the—-

present invention, |ayers 44, 46 are etched to define tgm

| it hographically conductive pattern. In this process, ﬂn”ﬂ“"msmmm
ked »

*

like bunp 47 in FIG 3, are formed and before photoresist 16 i 5 wash

away, a mask conprisinng a negative of filmg/6 is used to expose the

phot orgsi st. Thereafter, the undevel oped photoresist 25 I s washed away
and th@*exposed | ayers 44, 4B are etched thus |eavisrig film76 in the
pattern shown GuAIMS3 6. This inplenmentation of the invention requires only
one plating process, that in which the bunps are forned on the die. 30
Having il lustrated and described the principles of ny invention in a
preferred enbddi nekt mekbodoffor tpstcessihg amadintegyate@ntitouitos® the

skilled in th i |0 n i 54 i nd
Getai | wi { hout RS, BAVn PRRREAV BB B, B85, b 28y’ Grdt BB GBREL BN
for procesdst nfififeneniyrparks cofcthe eircuityypeidametdodoedmpnisingdshe
thereon whi ch guepd dgecontact to 5 different parts of the circuit, said

nmet hod conprising the steps of: coating the circuit with a | ayer of
phot oresi st; 10 creating a lithographically defined pattern in the

phot oresi st whi ch ¢ostifgsthe epetuit¢ @ith a Rayed idey pHotid¥edpss; and a
connection between at l'east two of the pads; plating the circuit portions

- exposed in said opening 15 with a conductive netal to a depth sufficient
for creati¥y a bungreatingach dthogrieghicdldy bdefiingd pattech vinl etide
thecon and f%hc%o%?ééfgt awﬁﬂ:ﬁ”'ﬂmc&ﬁ@l@?%'&”o&&%& no@&r a plurality of

the pads and a connection between at least two of the pads;

plating the circuit portions exposed in said opening

15 with a conductive metal to a depth sufficient for creating

a bump over each pad suitable for bonding a conductive lead

thereon and for creating a circuit connection between at
least two of the pads;

20 dissolving the remaining photoresist; and

- bonding different leads to the bumps formed over the
pads.

25 2. The method of Claim 1 wherein the integrated circuit

- further includes a thin metal film coating the surface
thereof and wherein said method further includes the step of
etching the metal film from the unplated portions of the
integrated circuit.

30 : , .

3. The method of Claim 1 wherein the steps of creating a

lithographically defined pattern in the photoresist and

plating the exposed circuit portions further comprise the

_ step of creating a substantially planar metal platé.

35 _ _ _ -
"4. The method of Claim 3 wherein said method further
includes the step of mounting a decoupling capacitor on said
plate.
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| east two of the pads; 20 di ssol ving the remaini ng photoresist; and-
bonding different |l eads to the bunps forned over the pads. 25 2. The

met hod of Claim1l1 wherein the integrated circuit further includes a thin
metal filmcoating the surface thereof and wherein said nethod further

i ncl udes the step of etchlng t he netalﬁglrnfron1the unpl ated portions of
the integrated circuit. 30 3. The nethod of daim1l1 wherein the step;ﬁ
creating a |ithographically deflned pattern in the photore5|st and pl a1 ng

t he expos cijc t S 0 tLpg
substantidlly %Igﬁgﬁﬁﬁgt%. P??Ekgggnﬁ @H&h g alRﬁg Qﬁ F@Fh sai d
met hod furtm hnUIJ-MsCQMuthﬁeofdlrﬁ)uhﬂldg mdﬁecdmgppsgdcmmorthm sai d
plate. e perbh eﬂg_é%faf Qéi?&e§ﬁté§r§ﬁe&”&§%ﬁ&%daﬁhr 8Ukbnflicti%e Y Pe

havi ng conduct| gose about the outer periphery of said
i nt egr at edP4 rEeFmed en 521 o%%??‘&é phﬁ"’?ﬁﬁiﬁﬁ@gnsééﬂdPQFFPbﬁFallnmﬂﬂ y of

sai d pesi pdwd abeBags fn a8lebeirigaln &Mﬂimlﬁﬂm&&pa&am Wiblusad d

circuit, said nethod._.co s of:_coating the circuit with a
| ayer of QWQ%QE?d ngprlsl egﬁ H%tQﬁ)raphlcally defined pattern

in said Iayer of photoresist which |ncludes an opening over a plurality of

t he pads and aq 83%_?@ 't?x'é t%[ern tl.l?aét 1___o‘);:E §ﬁ°2§g%8\}§r exp05| ng the

photoresi st to create a pa |ncIu S an~ openi ia plurality
of the pads and 15 a connection betmeen sai d conductive pad and anot her

pad; pjgting tReea¥RAELt CiiitHdgriPHi 1Y GRA N IHEELEEn in said
layer of photoresist which includes an Opening over a \\)
plurality of the pads and a connection between at least two
of the pads by exposing the photoresist to create a pattern
which includes an opening over a plurality of the pads and
15 a connection between said cdnductive-padﬂand anéther pad;

plating the exposed circuit portions with a conductive
metal to a depth sufficient for creating a bump over each
. pad suitable for bonding a conductive lead thereto; and
20 o
- dissolving the remaining photoresist.
6. A method for processing an integrated circuit of the

type having die bond pads thereon, said method compfising "/
25 the steps of: '

coating the circuit with a first layer of photoresist;

creating a first lithographically defined pattern in the
30 photoresist which includes an opening over a plurallty of
the pads; '

platlng the exposed circuit portions with a conductive
metal to a depth sufficient for creatlng a bump over each
35 pad suitable for bonding a conductive lead thereto;

dissolving the remaining photoresist;

A
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wetal to a depth suff|C|ent for creating a bunp over each—ﬁad—sak%abLe—LgL___
bondi ng a conductive [ead thereto: and 20 di ssol ving the r

photoresist. 6. A nethod for processing an integrated circ mﬂﬂmm 'msH”!Il

havi ng di e bond pads thereon, said nethod conprising 25 the

coating the circuit with a first |ayer ofOP otoresist; creating a first

I'i thogtaphically defined pattern in the 3 photoresist whi ch i ncl udes an
openiggtover a plurality of; the pads; plating the:exposed circuit portions

with a conductlvecggﬁg QQQQ%, f I #wggafegg ach
35 pad suitable for onc?‘ ng a con uj?s:etjl"{/l gd;tc?é;dral{er}délwéénsso ving t st
remai ni ng photoresist; 1111111 111111 11111 11111111111 = coating the
circuit with a secaehtingra ofseabﬁaorle.:'dnﬁgracmﬁﬁangy adéﬁﬁad pattern 1n
I|thograph|cakhé defi ned atterg g ghe sec nd I ot or esi st

i ncl udes a colfBcERGANE hB¥RERIPRPEREE "b"«ﬁ}%{) €S NS ‘?’Ple
exposed ci5cubbtweehi@mSLnddtztwnnmtuthaqpaGSQI anda depth substantially

t hi nner than the depth of the first plating. 10 7. The nethod of Claim®6

wherein the integrated circuit further includes a thin netal filmcoating
the surface ther eglatichgtitheiexposead neihoditupeorddonscmidds a loomdugt ive

et chi ng the ”ﬁbﬁ%lfﬁbnhf aln1%§€%ﬂ£§g1ﬂ?rihﬂﬁﬁe9f Qﬁ'@ﬁe'&%ﬁgﬁaéfdt e

circuit. e nmet hod o ereln the steps of creatin secon
I|thograph|caﬁl?sﬁeﬂhﬁaiqﬁﬂtern in the second layer of photoresist pattern
and plati g the exposed circuit 20 portions with a conductive netal to.a

depth SUbStan%ta”fﬁe method of Claim 6 wherein the integrated circuit
~ further includes a thin metal film coating the surface
thereof and wherein said method further includes the step of
etching the metal film from the unplated portions of the

15 integrated circuit.

8. The method of Claim 6 wherein the steps of creating a
second lithographically defined pattern in the second layer
of photoresist pattern and plating the exposed circuit

20 portions with a conductive metal to a depth substantially
thinner than the depth of the first plating comprise the
step of creating a substantially planar metal plate.

W, | 9. The method of Claim 8 wherein said method further
25 includes the step of mounting a decoupling capacitor on said
plate. '

'10; The method of Claim 6 wherein:

30 ' said die bond pads are disposed about the outer
periphery of said integrated circuit;

said integrated circuit further includes a conductive

pad formed on said circuit inwardly of said die bond pads

35 and being in electrical communication with said circuit;
and

the step of creating a second lithographically defined



th|nner than the depth of the first pl ati ng conprlse the step of creatlng a’
substantially planar netal plate. 9. The ne rein said

met hod further 25 includes the step of mounti capaci tor on

said plate. 10. The method of C aim6 wher e| 'mm"mr'“ mmm‘ bond pads

are 'disposed about the outer periphsé% of said ihtegrdted circuit; said
d

integrated circuit further includes a uctive pad fornmed on said chCU|t
i nwardly of said die bond pads 35 and being in electrical conmmuni cat i %

with said CIrCUIt t he. ste creati econd Lithogr h|ca

defined PIHTRn Pn §%EB 5¥§rcﬁg gP%PE?F%Ft(ﬁﬂﬁb Th&EN® ep of
exposi ng tdtaelseﬁ)r’dxbastngothphs'emﬁi ayer mfeaprmiaormiserto n/ﬁealte

i ncl udes co [ C nduc 5
11 The: m ndi eroEha; NPdeR i adee T8 Welnnbeeidth * He iy sR3d.
circuit\Manannmwmdpadyendoﬁnphbﬁat@a@n after the step of dissolving the
photor3§|st remaining in 10 said first layer; creating a |ithographically
defined pattern in the second | ayer of photoresist, which includes a

connect i oitlpetToenmathpdaof Claisy 3 Haupkhek  camprising thaestepssef:
circuit portions with a conductlve metal to a thi ckness substantially

t hi nner than the e of t,he nps. thereb a circuit connection
20 15 The. et HORESPOCERSNCLECHIS STHER & PARIRDAILRT ief PREFRRES L& St ep
of etchi nafiter tthe etep Jdf |didsobvihg thel qﬂmi:qmsismxeﬁaihingntiﬂgr at ed
circnnfo :g%iét¥ipg£hggygL;CIaintll wherein the steps of creating a

N )
creating a 1lithographically defined pattern in the

second layer of photoresist which includes a connection
between at least two of the bumps;
15
plating the exposed circuit portions with a conductive
metal to a thickness substantially thinner than the height
of the bumps thereby defining a circuit connection.

20 12. The method of Claim 11 wherein said method further
includes the step of etching the thin metal film from the
unplated portions of the integrated circuit.

13. The method of Claim 11 wherein the steps of creating a o/
25 1lithographically defined pattern in the photoresist which

includes a connection between at least two of the bumps and

plating the exposed circuit portions with a conductive metal

to a thickness substantially thinner than the height of the

bumps comprise the step of creating a substantially planar
30 metal plate. |

14. The method of Claim 13 wherein said method further
includes the step of mounting a decoupling 6apacitor on said
_ plate. -

35
15. The method of Claim 11 wherein said integrated circuit
further includes a conductive pad formed on said circuit
inwardly of said bumps and being in electrical communication



25 I|thograph|cally deflned pattern in the photoresist which includes a
connection between 'at |east two of the bunps and plating the exposed
circuit portions with a conductive netal to a thickness substantially

t hi nner t-han the height of the bunps conprise the step of creating a
substantially planar 30 netal plate. 14. Hm®e nethod of Caim 13 wherein
sai d ngthod further includes the step of nounting a decoupling capacitor on
sai d ﬁhate 35 15. The nethegd;of Caimll wherein said integrated circuit
further includésha csaddcti mbrpaditf oramdl ortlsai d stiepcui tofi nvmnﬂqtiafg saiad
bunps and bei I o co ti h i d
the step of ng#xgg?aﬁﬁtléaﬁﬁ% hogggg |8§al %% (}"ef&ﬁe\é\ﬁ%at tern i Rﬁb&g&eglsq;ﬂ
phot or esi st cgnpplrsssst I’télestsé;gmfofemﬁmsvg'nq Hehg lehokeresistoter sxeate a
pattern whi Chpheewg.eapagp S seedus.hl K81 B3RGRLLive
bunp. 16. The"neth aim 1 further conprising the step of: creating a
second | it RogPaphrdsdl @y ¥R ned pattern in 10 the photoresist; and etching
away the portion of the thin netal |ayer not covered by photoresist. 15

16. The method of Claim 1 further comprising the step of:

creating a second lithographically defined pattern in
10 the photoresist; and

~ etching away the portion of the thin metal layer not
' covered by photoresist. :

15

A



