1 METHOD 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 rel ates 1o nmet hods and appar at us. #eﬁ,?&bf*éatlng
integrated circuits and nore particularly to such circuit upon whi ch
conductive bunps are fornmed for providing a contact point to which 10 a
Iegg,can be bonded. 2. Description of the Related Art One neans for
connecting conductive leads to an integrated circuit die is known as
tape-automated bonding (TAB). In the TAB process, an elongate 15
continuous filmincMERHOD: ANDIARPARATYS | FGRI FORMING fArCONDYCTICR| i al | y

thereon. During the nanufagégiggﬁ BﬁoﬁﬁsiﬂTﬁéRh&E%9$§hﬁ%f§ rcuit dieis

nmount ed on the i nner ends ends of the
| eads may then be used to coAIHGRAIAND QR JFHE cENVENTIOR| rcuit with ot her

conponentg Whgn pglgiggdglgggﬁiﬁygﬂﬁ%ﬁg I ncludes ICs that are to be used
in the TAB process, Specla ar e en to create conductive bunps to

whi ch the inner Iea@?%?rﬁ%“ﬁﬂ-'f%%ﬁ%% HPRRIRPATAR A et ed 25

}Na}‘ er sf are fir appsﬁutmsr fet:cffetbmrdkﬁiﬁgﬂ ﬂmaﬁi? v ircwd barandrmoré al o
Il mof titani Uta ngsten.,la | a suitable

surface for %ﬁf&#{’g‘éﬁﬁk orﬁrrcg{]r# o%)w}f]a%j.e cgelli;é%%?’d Shich is

pl ated ther eovéumth@lr@r ef:qrgted §C8:plprm®.r@ a contackfpeint tolwyich30

mcrons §hi ck angd «2aPeaed K9 oped to | eave an opening over each die
bond pad. The exposed portlons 0 the mafer ar e then el ectroplated with

gol d by using 2n cP8&S3 H% | m | ayer. Thereafter the
35  photoresist | ppe ﬁde@@eifmdd&muaﬂﬁ@r&bﬁddmwﬂiémtea apin filnms

are et ched away | eavi
= y egrggid 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 components.

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
leads of the TAB frame can be heat bonded. Completed

v 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 (approximetely 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 gold by ueing an electrode to.
contact the thin film layer. Thereafter the

35 photoresist is strlpped and the gold and
titanium/tungsten thin films are etched away 1eav1ng



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

&

- lead shorting to the 5  IC and/or physical damage to the IC during the

process of bonding the inner |leads on the TAB frame to the gold bunps.
SUMMARY OF THE | NVENTI ON 10 ‘The _present invention conprises a
silicon substrate within which circuit @Onponents are fornmed. A pIurallty?

of conductive pads are nounted on the surface of the substrate and are in-

el ectrical - copeniwa@drofy b N Sﬂle(}iﬂfh Qjéfd“l'éurﬁp’érp@@éf‘téachTBSné5 pads
are exposed .t hrough wi ndows fornmed in a passivation |ayer fornmed over the
circuit. At P8%st sone of t he pads include a-plurality of conductive bunps

formed t her eon fornachnhﬁ providesta nredhancati standeorduci-orethead can

on the. passi vEEREATEN S e TR g S R T RS

for nmaki &g t h&C andgroat gphys icad tda;niagé]eta rtheet IO dusing sther prodeds 25
e ot Joner e BRling?leild A e AUadVGRIARL H40 PEOINLHS PELPGAIANT
apparatus for formng condu Ive ern on an 1 ntegra clrcu S

a nore speC|fb§m9§|ect of the present i nvention to prOV|de such a met hod

and apparatus for 30 naklng el ectrical connections between different
parts of the circuit. a mpre specific object of the pr esent

i nvention to provide such a ngﬁﬁg§£¥n8FaEB AYENTON,

10 The present lnventlon comprises a sillcon
substrate w1th1n which c1rcu1t components are formed.

o~

A plurality of conductlve pads are mounted on the
surface of the'suhStrate'and are in electrical
communication with selected c1rcu1t components. The
15 pads are exposed through wlndows formed in a
passlvatlon layer_formed over the circuit. At least
some of the pads include a piurality of conductive
bumps formed thereon for proViding a contact point to
~which a conductive lead can be bonded. A
20 lithographlcally deflned conductlve pattern is formed
on the pa551vatlon layer for connectlng selected ones
- of the pads. " | .

‘A method for maklng the 1ntegrated c1rcu1t of the -

inventlon is also prov1ded. _ . _';;

25 It is a general object of the present invention to
provide a method and apparatus for forming a conductive
pattern on an lntegrated circuit. _

It is a more speciflc object of the present
invention to provide such a method and apparatus for

30 making electrical connectlons between different parts
| of the 01rcu1t. _

It is another more speclfic obJect of the present
invention to’ provide_such a method and apparatus which
produces'a substantially planar'conductive film usable

35 as a power or ground ‘distribution plane or as mounting
pad for a decoupllng capacltor.



produces a substantially planar conductive filmusable 35 as a power or
ground distribution plane or as nounting pad for a decoupling capacitor.
Cerr) The foregoing and ot her objects, features. and advantages of the
invention will become nore readily apparent fromthe followi ng detailed
description of a preferred enbodi ment which proceeds with reference to 5

t he draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a plan view of a
"pdrtion of a wafer having an integrated circuit formed thereon. 10

FIG 2 is aviewtaken along line 2-2 in FIG 1. FIGS. 3 and 4 are views
"simlar to FIG 2 affiy fsitedo gl amdf etherockjecty, Fe&BurBsaadd6 are plan
«views of different inteqrated.cirgcuj S t | d M th the
157" Dresent PRVERASES i the| ShUbGrIgRTuILE' BRoble e, 2RaR My | 1 o
DETAI LED DESCRepHa@erir it PERe EREEDoRIBEDIRERT Bed0descriptivm wifn@ now to

ey oBBeDérE Tt PERECEBLIOE : oifng. now t
121 or hed wi  hiY SRRl | PHECHIHERE phdch prUCpeaR s el e

are

al so formsd on tlod alra@ingsd. are substantially identical to IC 12. Wafer 10
I's covered 25 with a layer of conventional photoresist 16 except for a
plurality of wi ndows, |ike wi ndows 18, 20, 22, fornmed about the perineter

of the I C and channel s 24, BREEF? DESGRIPTION: OFo T PRANINGSd wi ndows as

shown. An addi tional pygndewig9al p1aer RAGwORBEAR P&Qriidi{ dord ivee®  of IC
12. The pattern of w ndows and cg%ﬂnels arefrge err%| to herein as a
|i t hogr aphi cal IRe¥Rg neR pategratetheieitteformed i are formed by

10 " 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 plan 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
shown) are also formed on wafer 10 and are
Q«/ | 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 selected windows as shown. An
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 onto the wafer using a known process.
35 Thereafter, a mask containing the pattern of windows
and channels shown in FIG. 1 is used to expose the



spinning a | ayer of photoresist approximately 30 mcrons thick onto the
waf er using a known process. 35 Thereafter, a nmask containing the
pattern of w ndows and channels shown in FIG 1 is used to expose the 4
photoresi st on each IC after which the exposed portion of the photoresist

I s dissolved thereby creating the pattern of wi ndows and channel s shown ¢n;
FIG 1. Each window includes four walls4 three of which 5 are wal | s 38
32, 34 in FIG 2, which extend fromthe upper surface of photoresist 16 to

Lhe | over surLageokBEuSe on Samh d weddk Wilcrl Ko BuRlegIpRELToR4, 26

28 i s defined pOSI ng nnel 28,
whi ch ext end ¢fo#h§h9h9§pr§§15t |1;§yarisaolpml cme:reby 1ereating tbet om

thereof. PriopatedRPbY 44nBBWsOdd Thakthed¥ dieduni 19 FHE. WiNdows and a I's
as descri bed above tterned l,ayers, of conductjyve and |nsulat|ve materials -

are formed on the EBE a¥dngev: FHm Akl i t HhEep) af a¥pighor 15
conductige di srbowdmsdso,l BlRe pad i4D FIGGacdh, ofhidle extendsfrbmkehei ndows

18, 20, 22, frames a I 1 ad 40Q. which is
electrically EBRﬁEcFB ase °§ gﬁg’}n xjoeglfsg rlﬁ%)%ﬁ% aﬂ?/sw f g?"?o. As
will be seen hheeeoﬁttes;mﬁaapiyaranpmmﬂujlmneachmoQOchandeksbaAd pads to
provi de a conggct LgnsRO PEEE frames a
conductive paggmhbghlgsh%gﬁﬁggte ecte g[&méq?%f%%é Féﬁ however ,.

t he pad underW#hﬂoﬁﬁZQ?‘ﬁslnthéme@o Z\ﬂm shich extend frenrthel top

connect £4l. 251a¥er of ﬁﬁb%rbaas%ori@% Whe skt tom Kendpdos), are forned, a
nitride passiva

ion | a er 42 | for ver wafer 10 exc _
substanti al cent raPrﬁe rg? ;Pg'&%qr%l dteand. e&%ﬁ%%&!p&‘é@d \J

Thereafter a windows and ka 1s as described above, patterned layers
of conductive and insulative materials are formed on
the surface of the wafer beglnnlng with a plura11ty of

15 conductive d1e.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, aﬁéﬁls 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 whlch a 5
lead is electrically connected. o o ;;;

25 After the conductlve pads, llke pad 40,'are
formed, a nitride pa551vatlon layer 42 is formed over
wafer 10 except that a substantlal_central portlon of
each pad, like pad 40, remains exposed. Thereafter a
barrier metal film 44 of titanium/tungsten is deposited

30 on the entire wafer and a platlng "seed" layer 46 of
gold is deposited over 1ayer 44. Layers 44, 46 are
referred to herein as a thin metal_film. The
conductive pads, like pad 40;'andetheir associated
connections-(not_shown)'with'the_lc formed in wafer 10

35 are constructed using a known technique. Similarly,



barrier netal film 44 of titaniunitungsten I s deposited 30 on the entire
wafer and a plating "seed" |ayer 46 of gold is deposited over |ayer 44.
Layers 44, 46 are referred to herein as a thin netal film The conductive
pads, |ike pad 40, and thelr associ ated connections (not shown) with the IC
formed in wafer 10 35 are constructed using a known techni que.

Sinilarly, 5 formng of layers 42, 44,546 as described is acconplished
usi ng a conventional process. After the photoresist on wafer 10 is
patterned with the wi ndows and channels .as shown in FIG 1, 5 exposed
gold | ayer 46 ifomeimgwfdlayers daRgndd, 4% psatdesor idedqalgl using a prior

art plating pr h C li_ed to Iayer 46. In FIG
3, the exposedq%%%ﬁmggéﬁgkﬁ u?g“%g?bkﬁﬁgﬁare%ﬁ%; a bunp 47 having
a hei ght of approxi naftey thnnphqton351sﬁ(nnnuhﬁere&nﬂnsmpakﬁerﬁe$e
windows 18, 20.y2%h £fe RflaBwe0RdCid ??h £ dd Wity 52 2R N, 2 he ot

of apprOX|nater 1 ml, orne IL.n € annel 24- 28.
Thereafterd t he QWﬂﬁngoéﬁoﬂ-@N@ 46 dn |93a ssindaesd.and channel iext, the

exposed por ti 0ppltédy@ienidor®uding a RS p““‘*é’f& gﬁg‘:ﬁé%saway Thi s

beneath the gold plated intd the w ndows and chann
| eaves only t he"RbFR ﬁPaPé&cltl’r'ﬂslec H& \ABRVRS ) Bmd% aEnWBIE. a8,

passi vation |aY'ﬁﬁe48xp6éEﬂS%d>r(ﬁlo?& of tgiﬂ@t!ré;f&e 06 4Pe pRheeq until
Techni ques for dlésoIV| ne hi ng away Iayers 44, 46

hot Qr es
are known. The? rR4RP # 3‘ 1151?1 %f@%’ﬁﬁ?&l‘%tﬁhﬁplﬂi ilsishown in
FIG 4. I®xt, Pachedf mheajcas wdndow, \iefles vaim@w& 18} o20ndpyi dgsl, Leg in

2, known manner angffuce s\eRGRIY ¢SS, (Whlo YWle L Sndl5RE"SE 1O Sach o
approximately 1 mil, is formed in each channel, like
channels 24-28. Thereafter the remaining photoresist
16 is dlssolved.

15 Next the exposed portlon 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
47 is shown in FIG. 4. Next, each of the ICs on the

L wafer are cut into individual ICs in a known manner and

25 leads or wires (not shown) are attached to each of the
bumps, 1like bump 47, on each IC to provide a means for
connecting the IC to other components.

' Thus, rerouting of IC connection 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
internally of the IC and without forming such
connections on the surface of wafer 10 with the bonding
pads, like pad'4o. Additionally, bump 29 and the trace

35  formed in channel 24 provide a connection between the bump
formed on the end of channel 24 opposite bump 29 |



bunps, |ike bunp 47, on each IC to provide a neans for connecting the ICto
ot her conponents. Thus, rerouting of |IC connection fromone bunp to another
*is achieved by the gold deposited in each of 30 t he channel s, I|ike
channels 24, 26, 28. This is obtained w thout adding additional .
connections internally of the IC and mﬁtgout form ng such connections on
the surface of wafer 10 with the bondi ng®pads, |ike pad 40. Additional | ys=

bunmp 29 and the trace 35 formed i n channel 24 provide a connection
between the buygp émr@ﬁe%wfnsmdpehqw@f YhePPO%d QPR €% pad and
the internal portions of . whi ch the pad. beneath bunp 29 1S

connect ed. | nhgneath EHBPh%? éﬁbSBFH@ﬁFQQ the invention is illustrated
including an IC 50 i rtel sspuanbtnaraeﬁbodm@fxﬁf dmcﬁhémwntmm i ch it

was fabri cat ed, 50 i pcl udes | ur ali s 52, 54, -
whi ch are forr{"r;\:'d1 ’f%‘&e$clrﬁfvﬁ$"§ : n% &lcggﬁsr lSl'd 11p’ﬂ:’n'go"’hnect i on -
wi th bums 47. wafew (matuskown) eupoacwh,iclhl ke twasc cRabixficalfed whi D lJﬂmnnect

sel ected bunp S | I d

R decoun o LR o pPEEALELy MRS D0 BBl A, S50, 02

connect ed t herat®. fOMSOEZthSMCt An t-hsc@smel mannen @ss dsscrsibedintn pads

60, 62 are forda?rﬁu&&i&:%w bﬁﬁpsave fi&@d)'irﬂﬁdd& i@ seKkd r aces of
15 | C 12 as previou %% %escrl 62 thus %£OVIde nDuntlng
r

ad
pads for capaciiks ‘ua¢ By ?ﬂcr'égéFE CPPé‘eG’é’c 3% 2 by
posi tioniong i tpafir dPSsulbstantiably pmahsrsanet:“éur maa;: 60y téR .FI @ 6,

et oon ek o eAlngirbF 68 R"RRHR Bt JEo U e
is electrically connected thereto. Bumps 52, 54; the
traces, like traces 56, 58; and padsléo, 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 capac1tor 64 thereby
‘increasing its decoupllng 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 embodlment of FIG.
1. Included therein are a plurelity of bumps, like
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 IC 66. ' |

30 In FIG. 7 structures simiiar 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 bumps, like



as described in connection with the enbodinment of FIG 1. Included therein
are a plurality of bunps, |ike bunps 68, 70; a plurality of traces, |ike
traces 72, 25 74; and a substantially planar gold film76 which is

connected to selected bunps via traces, |ike trace 72 connects film76 to
buhp 68. Conductive pads 78, 80, 82 are forned beneath film76 and are
connected to internal portions of IC 66. 30 In FIG 7 structures

simlar to that as described in connection with the enbodi nent of FIG 2

retain the corr dj mera| ﬁﬁga- [ I | ayer 76 is
substantial ly tﬁlaﬂﬁgrbtg%az%t'hé gihgeﬁt%o .t%ﬁ%g,ﬁ(?k?p%re 47, described
in the enbodi nefibgFantially the, samq haghtd ase R A7 atrdFIRat 4t he
Che Same hei ght s, bump s G e o de et O B e S 7,
e sane height,as bu n : enbodi nept o . an :
¥ilm 76 and the*Pfa Eg,geﬁi' ké%&?cff, r]7724' %pﬁ"oﬁ%vg"ec?i?%g%%af
connecti ﬁns of sebaneetdibnps selielmh drdunps ttonintErndl Giowt topadst 78¢ 80,
82. In the presgpt ' of, At j nv [ | ' wer
di stribution pl gﬁ_ey?gﬁggth ?.Sr'cfﬁﬂ' 32; de'lB’Ie %si%#e%’ﬁi%gﬁgﬁ‘bgrg ed a
simlar film astheginuentdos,riflidm G Foroviddsarse power witstriebiohi ch | C
66 was formed ig)phacessaenshi @irlcnid dRNAHe/ éé?{%rﬁé%f%fﬁi??? I n
t f th tron. Al of t

connection wth’ previous enbodi nents of the inven | he pads,
li ke pads 82, ahkBcPEperated asgzimidar £ily A&y agroundgiptpibubdenpri or
art procesges rpighéed to in connection with the previously described

vafer. Next. a mok TRt vBRehnfiped JRAFH I 6k, ot TR ofs \PRosrerd di e
band pads, |ikespaghtly 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 height of
approxiﬁately 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
| layer 46 to the height shown in FIG. 7 which is’



20 68, 70,

bond 25 pads.

a gol d bunp,

the IC. A nmask haV|ng the pattern of film76 and 30

mhiéh are formed sequentially about the perinmeter of |IC 66.
W ndows are not provided over pads 78, 80, 82. The photoresist is then
* exposed and processed to renove photoresist over each of the perinetral

| i ke bunp 68, having a height of approximately 1 ml, Iike
bunp 47 in FIG 4. Thereafter a second I&yer of photoresist is dep05|ted

di e.

The previously described plating process is used to form

-

bhotor cor ot | SURRARPIALEY 1688, L8R EREne1ENE] B RPY ooy épgif?er'n
1ike that smmmhé(prd¢¢msTBoanﬂormengrhheslithbgrapadeallg déi;nﬂa
‘Eﬁnﬂﬁﬁégkéfbé€§§fﬁfiﬁrrfbatPyaﬁﬂt9 E %%r %@ st 0 the height

FI G .
shown |n FI G
68, 70. The

pattern gn Fl
previously 5

ubst ant 1 al ess t

in

e hei'ght of bunps

pretREant a#%ﬂrﬂ?@ﬁt%@lﬂlﬁhégrABhﬁbﬁlPyeﬂéppﬁéa conductive

Geééﬁﬂsbé’éﬁbﬁaiﬁeﬁtgubstantlaIIy | ess gold than in the

|be odi nent s, ppreci gted that this
t echni que coul d be (fﬁ() Eﬁ) Tﬁ@rﬁﬁf?t?ﬁ ﬁﬁﬂg gg rgeg nigueogoudd ang-
bunp 29 in Fl Ge lisesd vied | f arsm pelvs ﬁ@ttéﬁnamddehbyttaaees bukezsraees 56,
58, in FIG 5 ty 10 eq creating
t he conductlvetﬂgg'?%"&5j ?ﬁ% odlne%?g%?T gspggsaﬁé g?hﬁgdp i des .
a-ground or pcwawaﬁénklkﬁntnﬂcﬁﬁaﬁé,aﬁ&.clBaFéG a5lthnSgrsphcdabI;héef|ned

conduct j ye pagﬁauhﬁﬂd£IQBIHJr

enbodlnents

1904 debPoBrbaeiR exehauebisﬁﬁe%‘i%bed

rovid g are connectlons ge tween

”pattern. . The embodlment of FIGS. 6 and thus prov1des

15

a ground or power distribution plane ‘and creates a
lithographically defined conductive pattern ut111z1ng

“less gold than the prev1ously described embodlments.

Also- prov1ded are connections between the

: 11thograph1ca11y defined pattern: and 1nterna1 portions

20

25 .

30

35

of the IC via pads 78, 80, 82.
In another process which 1mp1ements the present

~ invention, layers 44, 46 are etched to deflne the

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 EOmprising
a negative of film 76 is used to expose the
photoresist. Thereafter,'the=undeve16ped:phdtoreSist
is waehed away .and the exposed layers 44, 46 are etched
thus_leaving-filmw76-in-the'pattern'shOWntin:fIG. 6.
This implementation of the invention requires only one
plating process, that in which the bumps are formed on
the die. ' S

. Having illustrated and described thefprinciples 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. thhout departlng from such prlnclples. ~I-glaim

W/

o

each of the traces,

.



|'i thographically defined pattern and internal portions of the |IC via pads
78, 80, 82. In another process which inplenents the present invention,

| ayers 44, 46 are etched to define the 20 l'i t hogr aphi cal l'y conducti ve
pattern. In this process, after the bunps, like bunp 47 in FIG 3, are
forped and before photoresist 16 is washed®away, a.mask conprising a
negiti ve of film76 is used to expose the photoresist. Thereafter, the
undevel oped phgtQresi st 25 i s washed away and the exposed |ayers 44, 46
are etched thﬁgfﬂgﬁhlng film76 in the pattern shown in FIG 6. This

i.npl ement ation of the invention requires only one plating process, that in
whi ch the bunps ar the die. 30 . Having il ust.rate d
dosri bed the pr i BRERod: By HRARREOATY 20 SPEPUFAEASe i o hEPor
i.t should be- rtq:mh havimgacentiuct ivieopads kthéreon whivh priovildst conéact to
i'nvention n ﬁg?g g om
such prlncﬁﬁlggﬁ. AE %g(err; 'Ea%%fﬂfkggégﬁ %§£ﬁ€§ é ﬁgpf%;% egé%ng
an |ntegratedﬁﬁﬁﬂﬁuqf<ﬁ the t ype havi ng conductive pads thereon which
provide contact to 5 different parts of the circuit, said nethod conprlsing
the steps of: coati fhe circuit wth a |aye toresist;

creating a IitrumﬂeﬂékiﬁﬂI§hﬁe$+ﬁ%ﬂlﬁaY%EP 4 ia¥ﬁﬁ B oPBPEQFgﬁlﬁﬁvch

i ncl udes an opening over a plurality of the pads and a connection between

openi ng 150 th o CHIGRANY be et anoBsahiEh v RbE EREa L R o g Ee
photore51st whlch includes an opening over 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 plate.
35

4. The method of Claim 3 wherein said method further
includes the step of mounting a decoupling capacitor on said

| L




a bunp over each pad suitable for bonding a conductive | ead thereon and for

creating a

circuit connection between at |east two of the pads; 20

di ssolving the remai ni ng photoresist; and bonding different |leads to t

bunmps forne
I nt egrated

t her eof and
nmetal film

d over the pads. 25 2. The nmethod of Claim1l wherein the

he

circuit further includes a thtf netal filmcoating the surface. -

wherein said nmethod further includes the step of etching th
fron1the unpl ated portions,of the integrated circuit. 30 3.

method of O%i mA WRENOGH §9% RFeGessing, an iinfeguated eipauiti of ddre
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phot oresi st which includes an opening over a plurality of the pads and a

connecti g

bet weSRe St 11|'1§a3t &mghggrggﬁigaQiybydef(fn Sén%attQ:ee nhoggr essallsci[

create 6?' atternc

15
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30

layer of photoresist which includes an opening over a
plurallty of the pads . and a conniection between at least two
of the pads by exposing the photoresist to create a pattern

to

\/

which includes an opening over a plurality of the pads and

a connection_betWeen'said conductive pad and another 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
~dissolving the remaining photoresist.

6. A method for process1ng an 1ntegrated circuit of the

type having die bond pads thereon, sa1d method compr151ng

the steps of: ' '

coating the circuit with a first layer of photoresist;

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

ﬂthe pads; -

35

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;

disSolving-the remaining photoresist;

I
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whi ch includes an opening over a plurality of the pads and 15 a connection

bet ween sai d conductive pad and anot her pad; plating the exposed circuil
portions with a conductive netal to a depth sufficient formg '

over each pad suitable for bonding a conductive |ead there'tl[lmlmﬂmalli"ml
di ssol ving the remaining photoresist. 6. 1A nethod for processing am s =
l.ntiggrated circuit of the type having die bond pads thereon, said nethod

conprising 25 the steps ofz.coating.the . circuit with a first |ayer of .
hot or osi ot - _cr eaCPRELRY het SRFEHIS HOHACAI FSEol | RPHAE A YIT et s 0
phot oresi st which includes an opening over a plurality of the pads; plating
t he exposed circui r.tions ¥g§n _ L Ve p fficdent
for creating a buﬁ%e%S@%gég%h ﬁgd££€€€§%+éﬁ%§$ig%nggﬁgngsb%%ﬁﬁ%?ﬁbéuTead
t heret o; di ssthei agcond iLavernofigehvieresitstiwvhich ringludes a cannectyiame
Tircuit wgh daka f OLP @fleS bagal-eaty a second
Iithograph?caﬁﬁgﬁggﬁiﬁedi%gFSéFﬁgin%the sgggﬁa |a§@€ of photoresi st which

i ncludes a connection 5 between at | east two of the pads; and plating the

exposed circuit pgltait%a WHe exgodiedl dilrca i igrtliors 4ARH £ Wsidaide fld Y
o
a

t hi nner than the th of the first plating. . 10 7. he thod of Claim 6
wherern the i REERLoRe R denth Sumkatil 1Y saannen than Ehe depfh, ¢b X4

the surface tpgrsef paatingerein said nethod further includes the step of
et chi ng tHS metal filmfromthe unplated portions of the 15 integrated
circuit.

7. The method of Claim 6 wherein the integrated circuit

U 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.

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
N 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



8. The nethod of Claim6 wherein the steps of creating a second
| ithographically defined pattern in the second | a pRt pat
and plating the exposed circuit 20 portions with Hmllﬁ " iﬂ/ﬂlﬂﬁ' I to

depth substantially thinner than the depth of the first plating e€onprise

the step of creating a substantially plafé netal plate. 9. The nethod
Claim8 wherein said nmethod further 25 includes the step of nounting a ‘¢
decoupling capacitor on said plate. 10. The nethod of Claim6 wherein:

said die
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it dl di e bond pads 35 and
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second | it hogon@guctialeypddf andd anoth#rt adJ n the second | ayer of
photoresigt conprises the step .of .exposing the second | ayer of photoresist -
to create™a pattern which includes a connection between said
conduct i ve phil. aftieamethed xfd Clnim .5 Tur theithozbmpr i3 mgn thé ustéps of:
conprising the steps of: coating the circuit with a second | ayer of
phot oresi st after the stﬁglof_disaolvinqbthe photoresist remaining in 10

said first

second | ayeraptepheher @ty oM @lssHTVIHGS theC PHAT NI SEIVERN Rind S5t

two of th
netal tol

thereby defining a circuit connection.
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second layer of photoresist which includes a connection

between at least. two of the bumps;

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.

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 stéps of creating a
lithographically 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 ﬁhe
bumps comprise the step of creating a substantially planér
metal plate. ' . '

14. The method of Claim _13 wherein said method further

includes the step of mounting a decoupling capacitor on said

plate. - ' '
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

»
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20 12. The method of Claim 11 wherein said nethod further includes the
step of etching the thin netal filmfromthe unplated portions of the
integrated circuit. 13. The method of Caim 11 wherein the steps of
creating a 25 lithographically defined pattern in the photoresist which

i ncl.udes a connection between at |east twd3of the-bunps and plating the
expdsed circuit portions with a conductive netal to a thickness
substantially fhinner than the height of the bunps conprise the step of
creating a sopbthnc2aiq Ikt S0 rerd pERPe. REED ThEto: FEEAATE af b 13
wher ei n sai d Ithegrdptiidellynclaefdnddie patperin ndunt itlge a photopksisgt
capacitor on sai late 5 e o] i wherein said

i nt egrated ci?c%m%f?%rtﬁgg ?%%’uggsegséggggcﬁlgegb%%%SFﬁﬁ‘d %ﬁ 5598"& Pcui t
inwardly of smattdompéhichl Intlndes @lcpmeakilon betweenasadd con@act)ivei t h
sai d cirguid, g ang atggmp.step of creating a lithographically defined
pattern in the photoresist” conprises the step of exposing the photoresist
to create a pattern which includes a connection between said conductive 5
pad and a burjg, 1fne ThetABaNSE efaPmahMehrtherNeompPiRiheg Rhel B ePt &2 :Of !
creating a second lithographically defined patternin 107t he phot Oresi st;
and etching away the portion of the thin netal |ayer not covered by
photoresist. 15 (ereating a second lithographically defined pattern in

10 the photoresist; and

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

15
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