METHOD FOR SOLDER BUMPING, AND SOLDER-BUMPING
STRUCTURES PRODUCED THEREBY TECHNICAL FIELD This invention
relates to packaged semiconductor devices and methods for the
manufacture thereof. More particularly, the invention pertains to solder
bumping methods for producing large solder bumps for such devices, and to
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BACKGROUND ART Solid-state electronic devices (e.g., semiconductor
“"chips" or "dies") arERICEINURIDRODYEERCHHEBEB X onductor material
such as silicon, germanium arsenide, or gallium arsenide. Circuitry is formed
on one surface, and includes input and output ("1/0") pads to facilitate
electrical connection to other circuit components. Semiconductor chips are
usually packaged for protectiobEfebiN e EHARCRI damage, external
contamination, and moisture. Typically, packages encapsulate the
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pegmIRact, semicpndyctor chip ps%%ﬁa escare Ingreasingly Faquiredt0.08 Vel e
smaller aildmore”comphact as wel. ac?kages are now nearFy s stalt asthé
peendicbwdbistoh dhigssthdtrtheypenclose, giving rise to numerous chip scale
package ("CSP") configurations. Presently, the many CSP package
configurations and formats can be classified generally into four types, based
on their design concepts andpaCk&geIBtARE: (1) Leadframe based
CSPs, in which the electrical connection from the chip package is
acconPiishal jeelertdceds Xidem éeleadsmizpdspe WithiRigid SdiBsttates, fhpically
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is applied in between the bare chip and the package housing structure; 1 (3

S R e SUBFAE MHEh SEOR LSRR (g BBl et
fassidtaslecoarriennancian telagtomiecus tosgrdaenbetween the chip and the

SUbsgg‘rtr%ctgn WelE %%Ssgf}%s%u%ﬂ}q packaged for protection from mechanical damage,
external contamination, and moisture. Typically, packages encapsulate the semiconductor
chips within a polymeric or ceramic material.

As the configurations of electronic products become more and more light and
compact, semiconductor chip packages are increasingly required to be ever smaller and more
compact as well. Packages are now nearly as small as the semiconductor chips that they
enclose, giving rise to numerous chip scale package (“CSP”) configurations.

Presently, the many CSP package configurations and formats can be classified
generally into four types, based on their design concepts and package structures:

(1) Leadframe based CSPs, in which the electrical connection from the chip
package is accomplished by electrical wiring leads;
(2) CSPs with Rigid Substrate, in which a ceramic substrate or a rigid printed

circuit board of polymer material is applied in between the bare chip and the package

housing structure;



(4) Wafer-level CSPs, in which the carrier substrate is usually a wafer, the
sizes of the packages are almost the same as the sizes of the chips, and
electrical connections are by solder bump techniques similar to that of
flip-chips. Electronic packaging techniques, for example systems-in-package
("SiP") that G3& SSlickidfexielpefubSRtto imatichuspfhsebeivaie-(acrensinignide) is
demangs .The abilty 40 useclatamnsizen sAdephumnsat the Walanlexalhas o
in fact become a critical focus in modem semiconductor packaging. Different
techril§tE& <928 irect placement of large solder balls, are known and
available. Buy duefte laigh €§Pipimenhichsis: andhigiusatader isphlesdycasigfer, the
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fabrication steps, process cycle times, and overall manu acturi]re}gilcosts. It is
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solutions to these problems have long eluded those skilled in the art.
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reflowed to form solder balls therefrom. The stencil and the film are then
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taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a method for solder bumping. A substrate is provided
and a film is formed on the substrate, the film having openings therethrough. A stencil is
aligned on the film, the stencil having openings therethrough over the openings through the
film. Solder paste is printed onto the substrate and into the openings through the stencil and
the openings through the film. The solder paste is reflowed to form solder balls therefrom.
The stencil and the film are then removed.

Certain embodiments of the invention have other advantages in addition to or in place

of those mentioned above. The advantages will become apparent to those skilled in the art



accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS FIG.

1is an inverted bottom plan view of a semiconductor chip; FIG. 2 is a

fragmentary cross-sectional view of a portion of the semiconductor chip

shown in FIG. 1, taken on line 2-2 in FIG. 1; FIG. 3 is a fragmentary
frorass-madiicn af viesvfabRemridindcg-3lepcAnGon vdfea poftiorvidf treéestpgetinethe
aQoRifandidellpwing:the formation and patterning on the semiconductor chip of

FIG. 1 of a film having openings therethrough; FIG. 4 is a fragmentary top

plan view of the structure of FIG. 3; FIG. 5 is a fragmentary cross-sectional

view, taken on linegrpEp HEScRIPTHIBR SifdgirrpRARRGKfollowing the

aligning thereon of a metal stencil having stencil openings therethrough; FIG.

6 is aFfiiagmentanyéapdianioneaaiibe sirctkiediiler &iflG. 7 is a
fragnﬁat ¥ Cro s-sectional view of thq structli;rg F(’)f FIG. ollowm‘%nacreen .

printing-of soIAer SASTA R & OB IR AYntar) TPOELR SR APUSRIGHEHE chip

sisolaen bihpirtgkstrootlne Hf HIGE. following reflowing of the solder paste to

form gpidar; balls, IErelioney S5iGe Jidhia HaaManRbh #255-S6F49824 VIS portion
taken on line 9-9in FIG. 10, of the structure of FIG. 7 following stripping of
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oPresenbiny entions ik piMiis Ahdrvadeshbottom plan view of the completed

semiconductor chip; and FIG. 11 is a flow chart of a d for solder
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the invention. However’ it will be apparent that the invention may be
thsradiieehvithout these specific details. In order to avoid obscuring the

presentiny andinagnsams, W' lnonswcantigwiations and@recess steps are
not disclosed in detail. 3 Similarly, the d[av_vings showin embofdig%\ngs o{ the
: n}fsllo 2 1§ & fijgmentary cross-sectional view of the structure o .5 following
inve re se

screen printing of solder paste;

FIG. 8 is a fragmentary cross-sectional view of the solder-bumping structure of FIG. 7
following reflowing of the solder paste to form solder balls therefrom;

FIG. 9 is a fragmentary cross-sectional view, taken on line 9-9 in FIG. 10, of the
structure of FIG. 7 following stripping of the metal stencil and the resist film in accordance
with an embodiment of the present invention;

FIG. 10 is an inverted bottom plan view of the completed semiconductor chip; and

FIG. 11 is a flow chart of a method for solder bumping in accordance with an

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,

some well-known configurations and process steps are not disclosed in detail.



diagrammatic and not to scale and, particularly, some of the dimensions are
for the clarity of presentation and are shown exaggerated in the FIGs.
Additionally, where multiple embodiments are disclosed and described

having some features in common, for clarity and ease of illustration,
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"horizontal" as used herein is defined as a plane parallel to the conventionafl
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onto the substrates and connected. electrically and physically by conductive
PUSTHEPHUTHBS Ui tHE VHISRIATHS. Bhpithigleari g1 detolimay! diteliechiperial or
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chip components used in flip chip microelectronic assemblies are

cl5raaBInIARIy SEMidBnHctOPHEced: MgV ITpBHEREd sudihagelectronic
cpapsivatiiltas ndeigetiorae aysyimiCE-elkipisica) regoharicabsystemsdasshsected

efe(:)crttri]daﬁlS?m&l Bgesafraiﬂyfg ghrll Jotl;\r/%'s-l(;ni%r%ql\ﬁ?'nst% %ﬁepfﬁPVic%eds.biélfllipcﬁp ié) re also
ec]fmo %gles an e-signi |can%. In some casgs, or exapmplg, the %“m nation
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iSRS AR QT PARTL READ B ARSI 3% RRYCORLEIRGLE, while requiring far
less Flip chip packaging has significant advantages in size, performance, flexibility,
reliability, and cost over other packaging methods, resulting in an ever widening availability
of flip chip materials, equipment, and services. The flip chip components used in flip chip
microelectronic assemblies are predominantly semiconductor devices. However, components
such as passive filters, detector arrays, micro-electrical mechanical systems, and so forth, also
appear in flip chip form.
The advantages provided by flip chip technologies can be significant. In some cases,
for example, the elimination of old technology packages and bond wires may reduce the
required substrate or board area by as much as 25 percent or more, while requiring far less

height. Similar reductions in the weight of flip chip packages can be obtained relative to

older technology package devices.



height. Similar reductions in the weight of flip chip packages can be obtained
relative to older technology package devices. 4 Flip chips are also
advantageous because of their high-speed electrical performance when
compared to other assembly methods. Eliminating bond wires reduces delays
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process InvoIves preparing the

electrical contact between the chip and the substrate connectors. Finally, the bumps act to

relieve mechanical strain between the chip and the substrate.

The overall solder bump flip chip process typically includes many steps. Four main
steps are: 1) preparing the wafer for solder bumping; 2) forming or placing the solder bumps
on the wafer; 3) attaching the solder bumped chip to a board, substrate or carrier; and 4)
completing the assembly with an adhesive underfill.

The first step in a typical solder bumping process involves preparing the
semiconductor chip bumping sites on electrical bond pads of the individual integrated circuits
defined in the semiconductor chip. The preparation may include cleaning, removing
insulating oxides, and preparing a pad metallurgy that will protect the integrated circuits

while making good mechanical and electrical contact with the solder bump. Accordingly,

protective metallurgy layers may be provided over the bond pad.



semiconductor chip bumping sites on electrical bond pads of the individual
integrated circuits defined in the semiconductor chip. The preparation may
include cleaning, removing insulating oxides, and preparing a pad metallurgy
that will protect the integrated circuits while making good mechanical and
electiealatoria ctofdtredndoscitietridampumpcandiniéiygy protEElVe maellumgiective
nle¥RISINAY B] RIS V&I Pane-Pad SRR IMEesdefertedhiQ asnpRdehe

bump metallurgy ("UBM"), such protective metallurgy layers commonly
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direct current sputtering cleans the via openings in the passivation layer and
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cleans the via openings in the passivation layer and removes undesirable oxides, thereby
assuring low contact resistance and good adhesion to the SiOs.

The evaporation method then continues by evaporating a chromium layer through a
mask to form an array of round metal pads, each pad covering an individual via, to provide
adhesion to the passivation layer and form a solder reaction barrier to the respective bond
pads underneath. A second layer of chromium/copper is then co-evaporated to provide
resistance to multiple reflows. This is followed by a final UBM layer of pure copper to form
a solderable metallurgy. A thin layer of gold may optionally be evaporated to provide an
oxidation protection layer. These metal-layered UBM pads define the solder-wettable UBM
regions on the chips.

After the completion of the UBM, solder evaporation takes place through a metal
mask that has hole diameters slightly greater than the UBM mask-hole diameters. This

provides the necessary solder volumes for subsequently forming the solder balls by a solder



adhesion to the passivation layer and form a solder reaction barrier to the

respective bond pads underneath. A second layer of chromium/copper is

then co-evaporated to provide resistance to multiple reflows. This is followed

by a final UBM layer of pure copper to form a solderable metallurgy. A thin
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bumps as a mask. The solder bumps are then reflowed in a furnace reflow
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(self-continum%g| reduction). In the solder paste screen printing method, a
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photoresist layer and the patterning of the layer, the UBM layers are etched. The photoresist
layer is then stripped off. A stencil is then aligned on the passivation layer on the wafer, with
openings over the UBM. Solder paste is then squeegeed through the stencil to fill the
openings on top of the bond pads and the UBM. After the stencil is removed, the solder paste
is reflowed in a furnace to form solder balls on the UBM.

The solder paste screen printing bump formation method is capable of solder-bumping
a variety of substrates, and can cover the area of an entire wafer.

One drawback of the solder paste screen printing method is that, with the recent and
continuing trends in device miniaturization, the consequential reduction in bump-to-bump
spacing (or pitch) is causing prior art solder paste screening methods to become impractical.
For instance, one of the problems in applying solder paste screening techniques to modern
high-density semiconductor integrated circuit (“IC”) devices is directly related to this reduced

pitch between the solder bumps. Since there is a large reduction in volume when the solder



photoresist layer and the patterning of the layer, the UBM layers are etched.
The photoresist layer is then stripped off. A stencil is then aligned on the
passivation layer on the wafer, with openings over the UBM. Solder paste is
then squeegeed through the stencil to fill the openings on top of the bond
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JSEI5Sn Poles st be sianifigantyfaragr in, diameterthap fhe.fipal bymps., .,
ut as the pitches become smaller and smaller, the sizes of’ the screen holes
intggedavististy disdivetome smaller and smaller, resulting in smaller solder

pasteyvplumesant RN aenanRhepterdIgig fﬂo‘ﬁ@éﬁ% BrRRs s THiSiRANBYEEH at

opposite of what is needed - namely, to form solder bumps that are reflown
VW%&W@F%IIQ‘WIM&@?H} aé\?e?f‘%ﬂsﬁér?ﬁé"@h‘f&’f&ﬁgdﬁﬁflﬁéfemf‘tﬁ@ UBM
l4yeesant inyemicn sulve sihpseroblemstalhuds, aetrinbed dwtlieer Fléeid, In one

therein is shown an inverted b m plan.view of a semi ductor substrate,
o B R L B B e Do ale s
now &efiapnEorvdesdriptive tharposeshtivenchifiag0B itk esastustetitod] ageavipp a

pGHiBn 306! d8 BPRKP 1D IBIIMERIAE® 396 of faluGAEONfeRARSI YA Btmed on
layer 102 on the chip 100 has bond pad openings 104 therethrough at
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furthes herein. In o o@iment the bondEpad openings 104 have a
clom B B B0t LrE o ST M ETE S RS S e aen
ofrfigeneritanFirodsoseatiohian iéhodfhe structure of FIG. 2 following the formation and

patterning on the chip 100 (FIG. 1) of a film 302 having film openings 304 therethrough.
The film openings 304 are centered over the bond pad openings 104 to provide access to the
UBM layers 106 therebeneath. In one embodiment, the film 302 is a laminated photoresist
layer formed, via photolithography, as a conventional 75 pm thick dry film, and the film
openings 304 have an equivalent diameter of about 350 pum.

Referring now to FIG. 4, therein is shown a fragmentary top plan view of the structure
of FIG. 3.

Referring now to FIG. 5, therein is shown a fragmentary cross-sectional view, taken
on line 5-5 in FIG. 6, of a portion 500 of the structure of FIG. 3 following the aligning
thereon of a metal stencil 502 having stencil openings 504 therethrough. The stencil
openings 504 are centered over the bond pad openings 104 to provide access to the UBM

layers 106 therebeneath. In one embodiment, the metal stencil 502 is formed as a 150 um



portion 200 of the chip 100, taken on line 2-2 in FIG. 1. The UBM layers 106
are formed on and in contact with a bond pad 202 that connects to various
circuit components 204 formed on a substrate 206, the circuit components
204 being covered by the passivation layer 102. Referring now to FIG. 3,
this&retenisl showrcaniverjipratalseepbesnse ivntrodiepndidhein abgnfifen3tiyiyrmanner
oG hATRrian 3006 the SHASISTR Oh G- Adoliaviamihe fawmalanatslent
patterning on the chip 100 (FIG. 1) of a film 302 having film openings 304
diariheb ARt 490 fim openings 304 are centered over the bond pad
openingsriifd iowrovide aatessnis thewd B Maayetisuloiiheiebenastthe suot@re
Ef o?iment, the film 302 is a laminated photoresist layer formed, via
photolithography, as a conventional 75 pm thick dry film, and the film
openkgfsrg0g mawdanlegUivikatidianhensn of Etouts8y prossRefepial o @b a
phitfondosrei rafewnAfiagNEMANHOR RN s OIS REUSiwe7@f i the

3. Referrin% now to FIG. 5, therein is_ shown a fragmentary cross-sectional
Uhdl/ sk O e isad int dhesgicd pRTiss syt ARtHastHR QRENBIRERS? gbove
tHollmwni{be abgniBg vikeeeahief eomigtakisie oCthb 02 havipgistensitafieniigsand

504 therethr. ..The stencil openings 504 are centered over. the b a
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Patebbdinvarie thienied edostesrsih 50 his divh devers 20030 thmstenthicloeneizsip04 and
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onto the film 302. The stencil openings 504 in this one embodiment have an
Eacfurfdfsiit dismheteceia s deraens p b ease iy b sontenes (rengiibly within
tishawroa fragmentaoydappplary vielwiabthedstuckhie oinkdtsicns Referdng; nawone
tq FIG. 7, therein.is shown a fragmentary. cross-sectional view of ortion
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the relatively thin resist film 302 and the metal stencil 502, it has been
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ldyerprintetiabinye Machnobibe hizMiryersd 06l do:tbaistenTihopeningshbiboan the
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conventional solder bumps. Due to this significant difference in height, such large solder

bumps (relative to conventional solder bumps) are also referred to as “big bumps”.

Referring now to FIG. 9, therein is shown a fragmentary cross-sectional view, taken
on line 9-9 in FIG. 10, of a portion 900 of the structure of FIG. 7 following stripping or
removing of the metal stencil 502 and the film 302 from the substrate, followed by reflowing
the solder a second time and then cleaning the device, in accordance with an embodiment of
the present invention.

Referring now to FIG. 10, therein is shown an inverted bottom plan view of the
completed flip chip 1000, of which the portion 900 of FIG. 9 is a fragment.

Referring now to FIG. 11, therein is shown a flow chart of a method 1100 for solder
bumping in accordance with an embodiment of the present invention. The method 1100
includes providing a substrate in a block 1102; forming a film on the substrate, the film

having openings therethrough, in a block 1104; aligning a stencil on the film, the stencil



Each of these larger, discrete solder paste volumes is therefore contained
compatibly within the narrow pitch of contemporary miniaturized flip-chip
dimensions, providing in one embodiment for spacings between adjacent
stencil openings 504 of less than 100 pm. Referring now to FIG. 8, therein is
hayipgvapaiggrientdrp s s3ssabtomaniigvtopuehdionB 0o obthek 1106; printing
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702 (FIG._7) to form solder balls 802 therefrom upon and in electrical contact
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a 80z have aaheighicabovddhenpassiyaiiomitayen Xl bfl greater than 250 pm,
which,is more than twice the 100 pm height of ..conventional solder bumps.,
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line 9-9 in FIG. 10, of a portion 900 of the structure of FIG. 7 following
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bsuipsteatelikellowadadsyefiomiingedhassalder aseeoror tinmani thenmcledfingntly

fthn?' r(fleéﬁil e 1riorl/ : (lcncoFdane Witﬁperaﬂgnegggggdggent of the present invention.
(Eie%e%rlng ow 10 FIG, 111(5?EEI§1ere|n Is shown an inverted bottom plan view of
the dohaplduescbfitp dhipp1a@odthef thhiviesins poetiopndee BifiGuadvantages.
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1100 for solder bumping in accordance with an embodiment of the present
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lock 1104: aligning.a stencil on the film, the stencil 9 having openings .
LA e L e
ckipldenfirasté ontongisisobstrate and into the openings through the stencil and
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form solder balls therefrom, in a bl 1110; and removing the stencil and
Ut MRS B8O BYLEq Vb SATRE AR & diseiigblirerari e el gatrials.
aitdl| dwub enelaaddt@comneod toraipaiyhvekptitethes afidbatkigiinvertian BNapplying

limited just to use with flip chi nfigyrations. Thus, while the invention has
P B R e e S o e
othertipratitcidaintbgard dorfigsaettionsntiat redpaireg soldeymodates significantly

smaller bump-to-bump pitch with no loss in solder bump height. In fact, the present
invention provides for increased solder bump heights and volumes in smaller pitch
implementations and environments.

Another advantage of the present invention is that it uses solder paste, which is
substantially cheaper than solder balls.

Still another advantage of the present invention is that, due to the higher tolerance for
solder fatigue, it typically does not require underfill to reinforce the bumps against solder
fatigue, unlike standard-height (e.g., 100 pm bump height) solder balls.

Another advantage is that the big bumps (e.g., 250-300 pm bumps, nominal), directly
enable wafer level chip size package (“WLCSP”) applications, wherein the finished product
can be directly mounted on the printed circuit board (“PCB”) without typically requiring

underfill against solder fatigue.

10



bumps can likewise readily be bumped, as taught herein, for economically

and efficiently forming and providing big bumps thereon as needed. It has
thus been discovered that the present invention has numerous advantages. A
principle advantage is that the present invention efficiently and economically
creatéSdargensoltitivniys Profiss piselexasnfigearaktonsranebdesighlssoltieisidgor

RUMRDRIBuRAFOIHQA LY 1IRe St iHas AN PEAee s8R NIRFlOaRARRd material, and

described herein that create bigger solder paste volumes than afforded by
PIMYF ¥ ERYSes and configurations at corresponding chip configuration
dimensipasicAlaothbnadyantagaed spilsains uch daigob uinpkacain bense agliby dndnt, it
§Spnemycally formed  using & ual “s%‘er%”edss*éeré%“’fﬁ & tnknawn, comaination ot
available process and materia S, Bnd without the néed to resort to
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advantage of the present invention is that it accommodates significantly )
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ack "WLCSP") applications, wherein finished product can be
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maydiidgingedeistill against solder fatigue. 10 The present invention thus
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bumps in wafer level form, including greater savings in equipment, material,
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These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

Thus, it has been discovered that the big bump solder bumping method and
configurations of the present invention furnish important and heretofore unknown and
unavailable solutions, capabilities, and functional advantages for forming and creating big
bumps on IC chips, such as fine pitch flip chips. The resulting processes and configurations
are straightforward, economical, uncomplicated, highly versatile and effective, can be
implemented by adapting known technologies, and are thus fully compatible with
conventional manufacturing processes and technologies.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to

embrace all such alternatives, modifications, and variations which fall within the scope of the
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combines three uncomplicated and robust processes (dry film lamination,
metal stencil, and solder paste screen printing) based upon conventional
elements, without needing new or additional steps, to attain the required big
bump heights. The dry film lamination may be done using known

inshiskeslittiaigrapHyl frowmitere ke rsebye sof loxibtirgedmpfilowarer Bimpiegpanying

JRRPERS ARSI ﬁt&ﬁﬂé’t&ﬁiﬂpﬁﬂ fiimdRipknarendanx@mPlensthe metal stencil of
typically 150 pm thickness is fabricated using standard methods (e.g.,
electroforming). The wafer is then solder paste screen printed with the
laminated dry film and thick metal stencil on top, using standard printing
machines. The downstream processes after printing may then be standard
flow processes. All materials may be conventional, known materials.
Accordingly, a significant advantage of the present invention is that it affords
substantially faster cycle times, uncomplicated fabrication processes, and
much lower manufacturing costs. Yet another important advantage of the
present invention is that it valuably supports and services the historical trend
of reducing costs, simplifying systems, and increasing performance. These
and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level. Thus, it has been discovered
that the big bump solder bumping method and configurations of the present
invention furnish important and heretofore unknown and unavailable
solutions, capabilities, and functional advantages for forming and creating big
bumps on IC chips, such as fine pitch flip chips. The resulting processes and
configurations are straightforward, economical, uncomplicated, highly
versatile and effective, can be implemented by adapting known technologies,
and are thus fully compatible with conventional manufacturing processes
and technologies. While the invention has been described in conjunction with
a specific best mode, it is to be understood that many alternatives,
modifications, and variations will be apparent to those skilled in the art in
light of the aforegoing description. Accordingly, it is intended to embrace all
such alternatives, modifications, and variations which fall within the scope of
the 11 included claims. All matters hithertofore set forth herein or shown in
the accompanying
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drawings are to be interpreted in an illustrative and non-limiting sense. 12
THE INVENTION CLAIMED IS: 1. A method for solder bumping, comprising:
providing a substrate; forming a film on the substrate, the film having
openings therethrough; aligning a stencil on the film, the stencil having
ToibelyYaENREthilotBREBY &Y the openings through the film; printing solder
paste onto the s nd into the openings through the stencil and the

bstrate
openihgs thﬁ)ﬁ’ﬁﬂ’?ﬁeﬂﬁlﬁ??%fmﬂlé‘%h‘éo%%fl%aste to form solder balls
therefronidapnd semoneng the stencil and the film. 2. The method of claim 1

whergj ' i rate furtk ' rming a
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film has a thisknassefabrue/BIRAM, and the stencil has a thickness of about
150 pm. 5. The method of claim 1 wherein the oEenings through the film have

an eBURMIBALHEREYS, B QB SEEH rin QA MRS SBERPG S thr bRy H gridencil and

stencil havetanogeniialémdudtatinetadmof about 400 pm. 6. A method for solder

DumRg SRS AV AIB AR RVISLARAET pymp metallurgy

layers exposed thereon; forming a laminate m on the flip chip having

openiisg e din rsigH svkiheédpective under bump metallurgy layers, to

provide access to the under bump metallurgy layers therebeneath;

electroforminef 8RR SesEAnt SRGFHY WiE A SEnhet Jhcrabsimin diugher
canprisbn faheimetahstensittiayng openings therethrough substantially

centered over the openings through the laminated dry film to provide access

to the}- undeFisumprhnétafl Wgimal disthiee retyaprésans; reflowing the solder and then

cleaning the substrate.

4. The method of claim 1 wherein the film has a thickness of about 75 um, and

the stencil has a thickness of about 150 pm.

5. The method of claim 1 wherein the openings through the film have an
equivalent diameter of about 350 um, and the openings through the stencil have an equivalent

diameter of about 400 um.

6. A method for solder bumping, comprising:

providing a flip chip having under bump metallurgy layers exposed thereon;

forming a laminated dry film on the flip chip having openings therethrough over
respective under bump metallurgy layers, to provide access to the under bump
metallurgy layers therebeneath;

electroforming a metal stencil and aligning the metal stencil on the laminated dry
film, the metal stencil having openings therethrough substantially centered
over the openings through the laminated dry film to provide access to the
under bump metallurgy layers therebeneath;

screen printing solder paste onto the flip chip and the under bump metallurgy layers
and filling the openings through the metal stencil and the openings through the

laminated dry film;
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screen printing solder paste onto the flip chip and the under bump metallurgy
layers and filling the openings through the metal stencil and the openings
through the laminated dry film; 13 reflowing the solder paste to form solder
balls therefrom upon and in electrical contact with the under bump
metalieflgyieg ehs: smiderepasiving thenreldestents| hegfiom | aninated dryekierical
7. The methog@fQlaimnuR wherainderring @ dominatesghdry film on the flip chip

further comprises forming a photoresist layer. 8. The method of claim 6

furthe PRSI tin G e sty #9d siteriapaddeniiteaning the flip chip. 9. The

method of im 6 wherein the laminated dry film.has a thickness of about 75.
e ol AR HRPCE 06 S ORIE Sl T R SRR 81 BReHlo PR

fustheltambivhelfeimitiieagberirgisthsigh the laminated dry film have an
equivalent diameter of about 350 pm, and the openin%s throu%h the metal

stendit havd n BeliRAIRh i tEH BeasomPAO B HiiFi ey ing the solder and then
cleaning the flip chip.

9. The method of claim 6 wherein the laminated dry film has a thickness of about

75 um, and the metal stencil has a thickness of about 150 pm.

10. The method of claim 6 wherein the openings through the laminated dry film
have an equivalent diameter of about 350 um, and the openings through the metal stencil

have an equivalent diameter of about 400 pm.
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