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
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pads to facilitate electrical connection to other circuit components.
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Semiconductor chips are usually 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
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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. 1 is 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
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structure of FIG. 2 following the formation and patterning on the
accompaRyEthHIR¥R Ship 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 line 5-5 in FIG. 6, of the

structure of FIGBRi&folirSREPANGNHQFHeMEdnRANMNGA stencil having

stencil openings therethrough; FIG. 6 is a fragmentary top plan view of
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@I 7 is a fragmentary cross-sectional view of the structure of FIG.5 following
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
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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
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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
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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 chronijum/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
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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 (“1C”) 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
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one . embodiment, ond pad openings 104 have a diameter of about
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on liner®s3isdet@ngl ofi@vpartian 300 of the 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 um 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

thick BRWCIP [Hirg ToMRIRIBASISEIR¥FofofFABI SREY IRl O55d SERHORRY YEEW te "manner
on line 3 3 1n EIG. 4, of a portion 300 of the structure of FIG. 2 followin

- g .
onto it Wimn3ton 48 FEREHAREEIEN4NIP 108 ABREMbe DR PRYS REVEAY!Valent
diameliéiopBBoiRasBAMhtherethrough. The film openings 304 are centered over

the bond pad openings 104 to provide access to the UBM layers 106
(HRPEEEINERAN 1A I BriBRIaIRmS VoM RS R PRALARY BAGRB R i Ucture

of Fidager formed, via photolithography, as a conventional 75 pm thick dry film,
and the film openings 304 have an equivalent diameter of about 350 pm.
éwp yew of a
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portiotheCeretheestafdilke . 6f. Refesriot dvangtadréen prithigieiT isosiovpaste 702 onto the
cross-sectiona, 6, of a_portion

f t iew, tak line 5-5in FIG
UBMSGPES 1B LA e 16 1 e e e et SuSFo By PR B S04 above
the UBIeNEN/&Q2 D&ViBY Siﬂln@ib@mﬁ@mr?lﬁ%igﬁe@edﬂﬁéw@hv@mmw@st glm 302 and
openings 504 are centered.over t on openings 104 to provi
the mERE SEH B2 B AT BB bR e e APt the solder
paste @@hﬁteaghﬁm iéﬁ@éMIgShfatﬁé?J_Bm ?Wﬁfl@@mﬂh&mmﬁquﬁ@sﬁm and
.electroformin mtos,an then aligned In this m ner ontot nnm .
the filgp PRI 04 GESBIE-LIE S AL LR Re oS JRTSBA OB A0S SNl Apanings 504
Each dfamsterapjabdiscrid ileRpieinglomwstis ithereforthesainiieszompatibly within

ve rTERIR A RRR RS U LR (G SRS g i o

embodidikof fhespiitintsrbeolédad dodtawioacHaspen nysrBda0odi el ten A 02

O R S R SR R e o
portiopc30bioktirrsolutrebietping btriiture SiSFin Bl ewihgheflfowiabsie il solir paste
702 B S T R LR o v
layersop@hthgeebérkathd heifidnernopedimgst3the dekjdtebtiiz 8D dravinte reigitirapsve the
passiv(ﬂitocnh a%m%ftgp gcglegl%(ret Igrqué(? fi'm, which is more than twice the 100 um height of
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

havindScHeRMg PHABIRRINIGHOOEPIRESESEIRGS it vugh ah@9iRNiBA0urdkea 106; printing
solder-bumping structure of FIG. 7 following reflowing of the solder paste

P .
solder7pasig=RBL07 51 FURFHEIAAITHIRE Ei QRS HNIN MR SPRfdaREaihe openings
throudtPtHE &l wyithh BBI SER N1 0By @68 AR e Eelia shs it @ s arsdIa e rpan thefefrom, in

solder balls 802 have a height above the passivation layer 102 of greater

a bloc LK 195G FEMMYER i ErriFaGH ZRAWIR ' HiGPRiEIght of conventional

s@gardbupapstieushvdhisissigsifisaaridifleensom height, sewhdarerRar to one of
soldgfrglbumps (relative to conventional solder humps) are also referred {Q

ordinary «gflf loltn 528, ML oW YETHRE. & thatelNEShdRh Lrriigmdfiinflip chip
configﬁfWCﬂ?ﬁgi@é w$m ltakqmmqﬂnm%%énd?bﬁy _b@e@;e&hmmiml&ﬂor@f_?ngm&z to flip
. strucfure o . following stripping or removing of fhe metal stencil 5(
chips, RSP b S LS AN A ESHB B3 SRR Uieegne solcer
bumpseaanikimarshdignoel @anipgdhesdaviga, heratoislaesshuriitaly and efficiently

.embodiment.of the present invention. Referring now to FIG. 10, therein is
form'@%a%péﬂvilﬁ{'/é‘?tg@ B%{H%t ?5‘?90i@W8?$ﬁé' completed flip chip 1000, of

whighstireipiostioaisty ekl hat3he préamentnieiermingunevots &dGantdges.
therein is. shown a flow chart of a method | 100 for solder. bumping in :
o BB Y ST D A T e LD R RIGHISPH B gkpromicaly
created I einstidestprapidinofim@upibdiaieifigustniond 20a; desigmeg afibrbinbbeps are
strate, the film havjng openings there through, in a block 1104; .
atorc s SAORET BT RIS SIS AUt g SR Al dotigee biager
solderopastéheohpaeinysrtatdogiedngy fibmoinpeobéesis IEha6egritfingtiemder qaasisponding
hi onﬁo the substrate and into the openings through the stencil and the
chip C8B HH@EO Bna?f't?f?esfilm, in a block 1108; reflowing the solder paste to
formosicdd e baitagbdsefiatsuich aiblbaknpd ban asedreadiymgl theoatenichindormed
. thefilm, ina b(l}gc 112. %alsed ugonbthe abovi diéﬁ%ﬁére and terial
Using g RO UGPIQLRIH ARV, OREPBIORi LV ARART O SrSaSaR i dmaterials,
and witkreatithe ineedt fimiectjust érpeseivetpriijesseiparaiidigexationaatEhiats fenikpplying
. the inventign has generally be X lified in relation to flip, chips, it will
previc K ETAD Ch e R A R B O AT S e
sofdennother advantage of the present invention is that it accommodates 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 um bump height) solder balls.

Another advantage is that the big bumps (e.g., 250-300 um 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.
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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

anyesRIOMICREY oI RIeS Jri RIS ReeElpemigd AN RToPie BopRRTiealr s8IIfSNS for

.and designs. The big bumps are afforded by the structures and .
creating fyig Qudangide ety leval deuBriBlH ARG BT SRS SAYARESHTY§YIRIBRIK, pakHdal, and

produ¥@bessishan afforded by prior processes and configurations at
carresponding chip configuration dimensions, Angther advantage is that

SAEPBTYBURH RIVAMAGE rhdi; HESEEbABHSIANG #5rrifel {15i0g% BmRRIEMent, it

combi@s! inesetahetnpnkary Ak FobIRRYPOcesRY IR IR IRTAgRIRRFoANFhetal stencil, and
materials, and without the need to resort to expensive procgéséses and/or

solderoRaste FRXBERNRFEINGDGRAY REYIGASKAIYRNRG O BrattatiEXuL Qg new or

additibadisseRpliechitsimtan axjeiieal Isioubenp’ Béighethermadygntage igfii@tion may be
present invention is that it acT;ommod tes %ignificant% r?m&”e

done JRipRE A ARCEAIRGRARPHS 162 NS AL BURR P hEH A3 mevafer bumping
procemfls,smit mvamgﬂmaqugvir?qﬁ ftﬁﬁdﬂﬁé@@?&d @Qkigplbu.mm@efms ﬁ@dcri]l of typically
volumes in smaller pitch implementations and environments. Anqther :
150 WILYUAKRES oF A0 et RO RBRAIS (RETIOUS L8 ol EF RIS ik e wafer is
then saldigiaatiallcaheapentdtanisolder lbalisaGtdapdiheraadvaiikgeeaf thencil on top,
preﬁ:%?t invention is that, due to the higher tolerance for solder fart&gue, it

Using (S1ARGAT RSELIAG PRGNS nd dBiIF OV FERRBRR P TRES R AL LRI TSh gy then be

standafatiﬂ%w mg&b&siamarﬁﬁtmﬁmga%bem\ﬁmimnmpldneighﬁmtgd@l@balIs.
Another advantage is that the big bum .g., 250-3Q0 Pm.bumps i
RGeS AFALORY ol Bl EacRagBRP afhat it afforcs
substampipligatiastsy velyeleinitins, finisteropbicedt fasicheodirpedessesntdd andbie lower
rinted circuit board ("PCB") without typically requiring underfill against
manu@&%gpga% &. 10 The present invention thus provides less expensive and
mvee funhanintpd satttiovarfagecofatiag leiguimahtiowifehdevelduably supports

o B DA B R N ISR oo B
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
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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

includeBotpliegraphyntiesns thariabrRirg e GbaxisiEnei sy flRbWATRT Breméimpanying
processes, but of onl% 75 m film thickness, for example. The metal stencil

drawiggsdsediRge YEey reRitihadd!iustsmvered TRMENARSFBSRethods (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

THE g esicgaingreihmugh over the openings through the film; printing

solder paste onto the substrate and into the openings through the stencil
and the Apesthugsftnrsoldér thenfging refiowiitindge solder paste to form
solderéJaIIs therefrom; and removing the stencil and the film. 2. The
miEthog'ay glg%%ﬁr@gﬁ’erein forming a film on the substrate further

cdonpriisga fdrmaongtize ghbstrats) shéafylen. [wiryeopestingd thedtinddiirther
comprising reflowing the solder and then. cleaning the substrate. 4. The
T e B, B R TR R B o over e

the stenoipérésgs thiokighsheofiout 150 pm. 5. The method of claim |
Whﬁﬁﬁ'é‘gthglé)éjr}@na{é}%somcr)ot%%hsﬁlgg flfp have, o”p%%ﬁvﬁiﬁ“st Hq"?‘éﬂgﬁe{q‘@fstencn and
abou pm, and the openings through the stencit have an eqdivalent
diametetief armingiOnooghtthA fihethod for solder bumping, comprising:
PrEYdIn AR ship havig Yader B R g lavers exposed

thereon;, %rming S ldmhated dry%ﬂm on%e Ip chip having openings
therstiviog ghestencilespaibiviel mnder bump metallurgy layers, to provide

access to the under bump metallurgy layers therebeneath; electroforming
adnetal Jtetoiethodalignihajthe nvdhalestefielnnghe Eilminenethelrgulisirate further

I [ ings therethrough substantially centered
comp L e o

over e laminated dry film to provide access to the

under burpp metrdyray BYRRS IhEIRRENeBHbrising 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 pum.

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

URERRS\Dinig) RHB SiGiliera pdareets; Rngh repnayinshiRetReiflopte 0pBrAdNR electrical

laminated dry film. 7. The method of claim 6 wherein forming a laminated

dry film GATREMALRANS YORFRUEBRPREEL YA 5 Hifbtoresist layer. 8.

Tharbaipthe hidaineritithel erMpnsingd ehpwWinRg the solder and then
cleaning the flip chip. 9. The method of claim 6 wherein the laminated dry

film has Abicictass of dbivnts Wheneiandthingetahsiiened basfiiheknesslip chip
of about 150 m..10. T of claim 6 wherein the openings through

_ tﬁe methoii
furthef COMAREs AR RIRIESLH &Ytlivalent diameter of about 350 m, and

the ope s through the metal stencil have an equiyalent digmeter of
ot 200 T 0 o TG R TR TR SH8: ano then
cleanifiprtteflipeckifostrate, the film having openings therethrough; a stencil on

the film, the stencil having openings therethrough over the openings

trﬁou_gh mﬂﬁmhad@fsd&m@adwginrtt@dmmathé th@m@iﬂmeﬁeof about
75 pngc%ﬁﬂ'ﬂ%srﬁg{é’lus%tfi‘ﬁh%e&‘ﬁﬁ&{h‘ésé it 'T&?ng‘ﬁough the film. 12. The

der-bumping structure of claim 11 wherein ilm on the substrate

fugner Comprzata BPAIRGSESWAYRInHe @rﬁﬁbg% e BUHEIMER) Ry film

claim 11 further comprising bond pads on the substrate located beneath

have @RecapBiaiegt dintati tleabian! BE0THS, SHddhd ORfFIGS it Brecrmgtal stencil
have %%h@ﬁ%ﬂttﬁﬁﬂmpé‘ﬁa%m%ﬁﬁﬁpf about 75 m, and the stencil has a

thickness of about 150 m. 15. The solder-bumping structure of claim 11
wherein KgoRRIMHISDHINGUUILRRE, comprising:
a substrate;
a film on the substrate, the film having openings therethrough;
a stencil on the film, the stencil having openings therethrough over the openings
through the film; and
solder paste printed onto the substrate and into the openings through the stencil and
the openings through the film.

12. The solder-bumping structure of claim 11 wherein the film on the substrate

further comprises a photoresist layer.

13. The solder-bumping structure of claim 11 further comprising bond pads on the
substrate located beneath the openings through the film.

14, The solder-bumping structure of claim 11 wherein the film has a thickness of

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

15. The solder-bumping structure of claim 11 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 pm.
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film have an equivalent diameter of about 350 m, and the openings
through the stencil have an equivalent diameter of about 400 m. 14 16. A
solder-bumping structure, comprising: a flip chip having under bump
metallurgy layers exposed thereon; a laminated dry film on the flip chip

haging opesalder boaTsIjRHABIE CopFRegHYe under bump metallurgy
layers, to provide access to the under bump metallurq]gaa/qﬁlayers

e FHBERILRY Y MRASFIUNR See AP 18X eSE SXRARETHRRIRARd dry film, the
metahfeisd Bavinon epetBghheRiiaLel spoairlitltErIeiRbovEFespective

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

] t
under bUtAFhTAEIR ALY IaHETR AR REAX e ARGess IHetnp dider bump metallurgy

screen-geyestasrdénestip chip and the under bump metallurgy layers
and fiIIin? the openings thro%&h the metal stencil and.the openings

AR IR FRIOTEHeh BT PR, Of7 e RIS A TG st AR oftengih having
16 whergjsethegiamiratec iy Bibsemttie fipmbipdusteertaoropsisagsathrough the

photoresist |ayer, 18. The solder-bumping structure of claim 16 further
comprisﬁ‘?ﬁ‘ﬁéﬁ%ﬁp@ﬁsfﬂﬂ‘tﬁ% RipVefip SR lP HlR LR DUTPR Palitsoy Tayers

metallurghelapensath9 adde solder-bumping structure of claim 16 wherein

the Jaminated dry film has a thickness of about 75 m, and the metal

SR DS SRR T, SUP-A0 Lo BT ATy By tavers
of claim afuvinengithehspemiegingsdigbwigh rieeallsterioatect dng tijsaniayetiaough the

equivaleg\t/diamet rog. bout 350 m, and the openings through the metal
stencil h rg'%eé‘qaﬁ(/ V&Rt diameter of about 400 m. 15

17. The solder-bumping structure of claim 16 wherein the laminated dry film on
the flip chip further comprises a photoresist layer.

18. The solder-bumping structure of claim 16 further comprising bond pads on the

flip chip located beneath the under bump metallurgy layers.

19. The solder-bumping structure of claim 16 wherein the laminated dry film has a
thickness of about 75 pum, and the metal stencil has a thickness of about 150 pm.

20. The solder-bumping structure of claim 16 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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