METHOD FOR ULTRA THINNING BUMPED WAFERS FOR FLIP CHIP
BACKGROUND OF THE INVENTION 1) Field of the Invention The invention
relates to a method of bumped wafer thinning, and more particularly, to a
method of wafer thinning by a mechanical back grinding method. (2)

Desgiptigopf tFORRIOTRA CamNSNNan & vPRBoWRFSTRKIPUROFS A e Miith a

bumped wafer that is laminated to a back grind (BG) tape to the front side of
the wafer followed by backside wafer thinning. Fig. 1 illustrates the bumped
wafer thinning process. The silicon wafer 100 has solder bumps 150 formed

on a top side of the wafekayEOdaNpatgdite B GutepartRONT he top of the wafer
100 is held to a vacuum chuck 130. Grinding wheel 140 is shown. The

grinding wheel will thin the wafer from the backside. Challenges in
conventional bumped wafer thinning include the following. 1.) Successful

1) FieldBfaHbmriigieh a bumped wafer largely depends on the availability of back
grind (BG) tape respective to the bump geometry. BG tapes are available in

theemaikeidaraumpbaighisda tTbuiapee WAL ehaRine, et bk feigilsrly, to a

greater than 200m it is difficult to manufacture BG tapes with thicker
methodCoSHigBiNGilaes thcknrshanch Nenkedihamacesaimes very difficult. 2.)

Total Thickness Variation (TTV) control largely depends on the tape

selection, tape lamination process
(2) Description of the Prior Art

Conventional bumped wafer thinning starts with a bumped wafer that is laminated to a back
grind (BG) tape to the front side of the wafer followed by backside wafer thinning. Fig. 1
illustrates the bumped wafer thinning process. The silicon wafer 100 has solder bumps 150 formed
on a top side of the wafer and laminated to BG tape 120. The top of the wafer 100 is held to a
vacuum chuck 130. Grinding wheel 140 is shown. The grinding wheel will thin the wafer from the
backside. Challenges in conventional bumped wafer thinning include the following. 1.) Successful
ultra thinning of a bumped wafer largely depends on the availability of back grind (BG) tape
respective to the bump geometry. BG tapes are available in the market for bump heights in the
range of 100-200pum. For bump heights greater than 200um it is difficult to manufacture BG tapes
with thicker cushioning layer thickness and hence thinning becomes very difficult. 2.) Total
Thickness Variation (TTV) control largely depends on the tape selection, tape lamination process

without any air traps, and optimized BG and polishing processes. 3.) Figure 2 summarizes the

issues with conventional bumped wafer thinning.



without any air traps, and optimized BG and polishing processes. 3.) Figure 2
summarizes the issues with conventional bumped wafer thinning. 1 1)
Stressed solder balls 210 and UBM 212. During the mechanical back
grinding process the solder balls and UBM are stressed if proper tape

39/8etiQLis M dongls2) MestaaniB M Borcexifgsemeemi I MEaSAIEIrinding process

grinding process exerts a certain amount of force onto the silicon wafer in

the soldicSL119 HAYSBIIY N aBInG] e lep thpeisacaid ithibedoysnped wafers,

there is always a difference in force exerted above the bump area 214 and
the region without bumps 216. 4) Surface Irregularities 218. The difference in
the force exerted on the region with and without bumps leads to formation of

dinmalesdsiHPReriseatiaEties)ToR thechask Sidamfitae vsates. e WHE AR ain amount of

thinning of bumped wafers the surface irregularities become the potential

force oatearRf sfalbresafrGonatiy dudlio mahiasl/ e 220:dR thefRe MR the bumped
lamination process, the tape adhesive with cushioning layers are squeezed

wafers bgiwvean the HynpsifReing de-fapipexemainbat athesivesmayde Iefldote region
the bump surface. These tape contaminants adversely affect the Flip Chip

withoui@hgemEstion process.

4) Surface Irregularities 218. The difference in the force exerted on the region with and
without bumps leads to formation of dimples (surface irregularities) on the back side of the wafer.
With ultra thinning of bumped wafers the surface irregularities become the potential area of

failures.

5) Contamination due to adhesives 220. In the BG tape lamination process, the tape
adhesive with cushioning layers are squeezed between the bumps. During de-taping, remains of
adhesives may be left on the bump surface. These tape contaminants adversely affect the Flip Chip

interconnection process.

The paper “Key Challenges in Fine Pitch Bumped Wafer Mechanical Back Grinding and

Polishing”, by Ganesh VP, V Kripesh, Kumaran Pakiri, and George Itoh, 2003 International

Conference on Electronics Packaging, pp 260-265, Tokyo, Japan, discusses these issues.



The paper "Key Challenges in Fine Pitch Bumped Wafer Mechanical Back
Grinding and Polishing”, by Ganesh VP, V Kripesh, Kumaran Pakiri, and
George Itoh, 2003 International Conference on Electronics Packaging, pp
260-265, Tokyo, Japan, discusses these issues. 2 A number of patents

adigasNBT AL RYMOGE WAL sidY OslngfdhevigprrtetEHTONS WS rted methods use

resin/wax coated to the active side of the wafer with the bumps and taped

resin/wRR Qg difNiRG 40w i@ o tine W2aée i ith 3RS RIBkbtoantaPedargiReR Aning the wafer.
method of thinning bumped wafers for WLP and chip scale package (CSP)

U.S. Pappliedings (I e siyriatagas@f thisethediinshife SoRpHOWHERULEIYEP and chip
damage and normal handling. However, there are too many process steps,

scale pHEAINTSPhixeHROETRSINTHY IRy ANHIEE TEOILIIS PEPEESS RIPIUBIZ@HAM OWithout edge
different bump heights. The dicing operation must be performed twice.

damagd-bRNQBTAAE hRfARKEIaN dRes, AR SAd. (deSmBAIeLERO B4 tacIRbiehH@bhing and
shows a method for thinning bumped wafers. This process results in good

resin curing, CRRALERl refuireestoites agditionaldyr aceaseiens bamioHBiseduT®icing operation
bumps. Since the wafer has dummy bumps, tape lamination cannot seal the

must bedgesorasidtingde. 9dedrsiicon Rapiegnet Skl nireasdaminayoPigsiies, 500,764 to
U.S. Patent 6,638,837 to Tsao et al discloses a method for applying an

Pritche@rg@ie Rasstyation aymaicabuagédonsorateTihisforquteatian Ofie &CUVEV control,
surface, front side, of semiconductor wafers during the operations of
but reduaeksidaigongingobapspestintgr aochackagiigy bumps. Since the wafer has dummy
bumps, tape lamination cannot seal the edges resulting in grinded silicon particle and slurry
contamination issues. U.S. Patent 6,638,837 to Tsao et al discloses a method for applying an
organic passivation layer or an aqueous material for protection of the active surface, front side, of
semiconductor wafers during the operations of backside grinding, transporting, and packaging.
Disadvantages of this process include additional process steps and higher materials cost. The

process method for depositing the liquid material will have a lot of waste which will have impact

on the cost.

SUMMARY OF THE INVENTION

A principal object of the present invention is to provide an effective and very

manufacturable method for fabricating an ultra thin bumped wafer for flip chip application.



Disadvantages of this process include additional process steps and higher
materials cost. The process method for depositing the liquid material will
have a lot of waste which will have impact on the cost. SUMMARY OF THE
INVENTION A principal object of the present invention is to provide an

KirHve ARtV YhanantHash AR o raaHos HRiHslieabng Rl Wi tHinning to 100

bumped wafer for flip chip application. 3 Another object of the invention is to
um andP6Mde a method for bumped wafer thinning to 100 m and below. A further
object of the invention is to provide a method for bumped wafer thinning that
can handle a wide range of bump heights. Yet another object is to provide a
method for bumped wafer thinning without using special BG tapes. A still

THrHIRhANISHIISIPREGN IS B IRINPEHIRARUMASHMAS B RNASIRE HERRiR that can

standard silicon wafer thinning recipe and conventional IC assembly

handle SH4RMeRNe Yebanrpiheioahiect is to provide a method for bumped wafer
thinning that can achieve good TTV control and high yield.

Yet another object is to provide a method for bumped wafer thinning without using special

BG tapes.

A still further object is to provide a method for bumped wafer thinning that uses a standard

silicon wafer thinning recipe and conventional IC assembly equipment.

Yet another object is to provide a method for bumped wafer thinning that can achieve good

TTV control and high yield.

In accordance with the objects of this invention an improved method for bumped wafer
thinning is achieved. A wafer is provided having a front side and a back side wherein contact pads
are formed on the front side. A dry film is formed on the front side of the wafer and openings are
provided in the dry film to the contact pads. Interconnections, such as solder bumps, are formed
within the openings on the contact pads. A back grind tape or carrier is attached to the dry film and

overlying the interconnections. Thereafter, the wafer is thinned from the back side of the wafer.



In accordance with the objects of this invention an improved method for
bumped wafer thinning is achieved. A wafer is provided having a front side
and a back side wherein contact pads are formed on the front side. A dry film
is formed on the front side of the wafer and openings are provided in the dry

film to the contactgiags: INSyCRIPERHRNORSTAIR asrsoWiengymps, are formed

within the openings on the contact pads. A back grind tape or carrier is
attached to the dry film and overlying the interconnections. Thereatfter, the
wafer is thinned from the back side of the wafer. 4 BRIEF DESCRIPTION OF

TiRRAMPIE S e REsaBRANYI RodaMiNgs forTindiastraiasial haré &f shown:

this description, there is shown: Fig. 1 illustrates in cross-sectional
representation a conventional bumped wafer thinning process. Fig. 2
schematically illustrates in cross-sectional representation some of the

FigbleMEstaaso ehadask it @aeneréiRnal RinaRed wafRmHiPis @ROERSShinning

Figs. 3 through 14 illustrate in cross-sectional representation a preferred
proces€mbodiment of the present invention. DESCRIPTION OF THE PREFERRED

EMBODIMENTS The present invention discloses a method for fabricating

ultra thin bumped wafers for flip

Fig. 2 schematically illustrates in cross-sectional representation some of the problems

associated with a conventional bumped wafer thinning process.

Figs. 3 through 14 illustrate in cross-sectional representation a preferred embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention discloses a method for fabricating ultra thin bumped wafers for flip
chip application. By this process, the number of steps for ultra thinning bumped wafers are reduced
and ultra thinning is possible with high yield, excellent TTV control, and a wide range of bump
heights The process does not require special BG tapes or special process parameter optimization
and uses existing bumping and thinning equipment available in electronic packaging manufacturing

facilities.



chip application. By this process, the number of steps for ultra thinning
bumped wafers are reduced and ultra thinning is possible with high yield,
excellent TTV control, and a wide range of bump heights The process does
not require special BG tapes or special process parameter optimization and

URQREHSHAG BUMBIPE NG thiniRg efdinent Ryalakle WaRlPrdied to a bumping
packaging manufacturing facilities. 5 In the process of the present invention,

mask, éxpyelllahipaenatpddvaireis@idosmdoBeivaRhstaskrRPEAB e by reflow. BG

developed. After developing, the solder paste is printed followed by reflow.

tape is BénitaRea isnlespioaiad @y wrmoitherdnafilipeaandaiee Lunrped Wafer kiwiedhe wafer

After thinning, the wafer is attached to a carrier and then the BG tape is

is attackRM@yedcteliewssanda YHIB GtiRRIng rdhevilti Mo U WERE 8 \\@he fil eflaypach. The thin

again for self-aligning of the solder balls to the UBM pads. The process will

bumpedQWfBeidesTsibed dpaiurtbesdetaibwiib seigennadonkiBsodhkduBRigiing now
more particularly to Fig. 1, there is shown a semiconductor substrate 10,
preferably composed of monocrystalline silicon. Alternatively, the wafer can
be any Il - V compound wafer, silicon germanium (SiGe), or any other wafer

thiaé isrolaed faillsesnicenaiictasedenigartabrigatiany ibarrioaendtieborideVices. Referring
structures, not shown, are formed on the wafer. For example, these may

now méielpaeigatelgiechipdes @b asseeiiedssatireadadeb e raitiagians padfdrably composed
multiple layers of
of monocrystalline silicon. Alternatively, the wafer can be any III — V compound wafer, silicon
germanium (SiGe), or any other wafer that is used for semiconductor device fabrication.
Semiconductor device structures, not shown, are formed on the wafer. For example, these may
include gate electrodes and associated source and drain regions, and multiple layers of
interconnecting lines. These structures are topped with a passivation layer. Under bump
metallization (UBM) pads 20 have been formed on the passivation layer of wafer 10 as is
conventional in the art. For example, UBM pads may comprise Ti/Ni(V)/Au, Electroless Nickel
Immersion Gold (ENIG), Cu/Ta/Cu, or Ti/Ni(V)/Cu/Au. Referring now to Fig. 4, a dry film 26 is

laminated onto the silicon wafer 10. The dry film can also be any spin coated photo resist or any

polymer material.

The wafer 10 is aligned with a bumping mask 30, as shown in Fig. 5. Now, the dry film is
exposed through the mask 30 as shown in Fig. 6. For example, depending on the type of dry film
26, the film may be exposed to UV light, actinic light, or electron beams, 33, for example. The dry

film is developed to leave openings 35 to the UBM pads as shown in Fig. 7.



interconnecting lines. These structures are topped with a passivation layer.
Under bump metallization (UBM) pads 20 have been formed on the
passivation layer of wafer 10 as is conventional in the art. For example, UBM
pads may comprise Ti/Ni(V)/Au, Electroless Nickel Immersion Gold (ENIG),
Cu/Ta/Cu, or Ti/Ni(V)/Cu/Au. Referring now to Fig. 4, a dry film 26 is
laminated onto the silicon wafer 10. The dry film can also be any spin coated

PO Jsmist BiARY aROYMRH HRIAHA BN MaferdQiaalaned Wik A PUMDIgGn a

mask 30, as shown in Fig. 5. Now, the dry film is exposed through the mask

solder pi@pERANNHHRigH, & JoRleLpaPld deppnding e thartrpaeiglivelibn 6. ke

film may be exposed to UV light, actinic light, or electron beams, 33, for

openin@X3plehdWe By FiinTie denrioRediovea\s RRENIBERSButafhad)BMHadsiaFig. 9.

shown in Fig. 7. 6 Now, solder bumps are formed on the UBM pads. For

Altern@8X2MPiBe apyShRELIFIG. Spibeoresidas RasiRdsptngrieathotbra sPlsiahpaste

40 is applied to the wafer and squeezed into the openings 35 as shown by

Solder Bdmphaseisaicipratowes ie ossisgldesibymng dtoptatig Wbt dsigTHe pattern of
Alternatively, the dry film could be a photoresist layer that is patterned to form

openin@PRNINY8rs Jilnd okt psddsly cGanebenplhtald 0td thaRpeaIgsLSINOIPRIE process
electroplating process. The pattern of openings in the dry film can be defined

and theyiatherdsraihogs sucheafdlasardribing opal Blintp@cessating. Bumps 44 can be

solder bumps, Electroless Nickel Immersion Gold bumps, or Gold bumps (plated or stud bumps),

and so on.

It is a key feature of the present invention that the dry film 26 remains on the wafer surface
after the solder bumps are formed. Then, as shown in Fig. 10, BG tape 50 is laminated over the dry
film 26. A standard BG tape can be used in the process of the invention regardless of the bump

height. This is because the dry film compensates for the bump height.

Referring now to Fig. 11, the wafer is held by a vacuum chuck 130 to a grinding wheel 140.
The wafer 10 is ground by mechanical back grinding. Standard wafer thinning parameters are used
in coarse grind, fine grind, and polishing processes to thin to wafer to, for example, 100 um.
Alternatively, the wafer can be thinned by a wet chemical etch or a plasma etch or by a

combination of mechanical grinding and wet/dry etching methods.



and then the solder bumps can be formed by solder paste printing or plating.
Bumps 44 can be solder bumps, Electroless Nickel Immersion Gold bumps,
or Gold bumps (plated or stud bumps), and so on. It is a key feature of the

present invention that the dry film 26 remains on the wafer surface after the

elerermpshatefenmadinbheniasishoWNG W e BG BGdaDes5rifoved by

laminated over the dry film 26. A standard BG tape can be used in the

convenAtREE S AHIDEIOVRMIR M egartiespefiRe:PUMRa ARG RS AT RIS IS BOCaRS the: dry
dry film compensates for the bump height. Referring now to Fig. 11, the wafer

film 26'$shaipdayaswmciruck 130 to a grinding wheel 140. The wafer 10 is
ground by mechanical back grinding. Standard wafer thinning parameters are

used in coarse grind, fine grind, and polishing processes to thin to wafer to,
for example, 100 m. Alternatively, the wafer can be thinned by a wet

chasigaletiiep barmiRsmaaatch mirhi arcoaninatiarR@bmpabaricalgwatingnd the
and wet/dry etching methods. 7 The wafer is shown after thinning in Fig. 12.

substralNOW Hag BCudaperadésdomavaibmeoay e Riiphat mefheds.ds shewnlindigether
13. The wafer is attached to a carrier 80. Then, the dry film 26 is stripped as

wafer caR®ymdedhigthbdprinsigast alespldaitionmps 44, any other interconnecting

method between the wafer and the

The wafer can be diced either before or after thinning. The wafer can be pre-diced prior to
thinning. After the openings 35 are formed, the tape can be attached and the wafer thinned. Then,

the solder bumps or other interconnecting method can be formed after thinning.

The process of the present invention provides a novel low cost method for fabricating thin
bumped wafers with a wide range of bump heights. The invention entails a simple process flow
using existing assembly and packaging equipment. Ultra thin bumped wafers can be fabricated
with high yield. The final silicon thickness can be as thin as 50 um. Reduced surface irregularities
and residual stress on the thinned bumped wafer and excellent TTV control are advantages of the
present invention. Ultra thin wafers manufactured by the process of the present invention can be
used in making flip chip assemblies like Direct Chip Attach (Wafer Level Packages) or other ultra
thin electronic package modules such as stacked chip scale packages (CSP), system in package

(SiP), silicon stacked module, and other emerging ultra thin electronic packages.



substrate 10 can be used. Instead of the BG tape, any support carrier made
of metal or another wafer can be used in the process of the invention. The
wafer can be diced either before or after thinning. The wafer can be pre-diced
prior to thinning. After the openings 35 are formed, the tape can be attached

angifoenwaiesihiined. b parti@ ReIfehONMRRI ARBEINFAIRPBRESHRM O the
method can be formed after thinning. The process of the present invention

preferr@I QyibBaithHRVYehiovs £astvinesb oi dersiabaieatingshirilRanmp e walers witbas changes
wide range of bump heights. The invention entails a simple process flow

in formUSiBAEXIKIRG ABEeMBE itk REGKRatNE: SEIPME Bhilt itiin faurnpedivaigisn.
can be fabricated with high yield. The final silicon thickness can be as thin as
50 m. Reduced surface irregularities and residual stress on the thinned
bumped wafer and excellent TTV control are advantages of the present
invention. Ultra thin wafers manufactured by the process of the present
invention can be used in making flip chip assemblies like Direct Chip Attach
(Wafer Level Packages) or other ultra thin electronic package modules such
as stacked chip scale packages (CSP), system in package (SiP), silicon
stacked module, and other emerging ultra thin electronic packages. 8 While
the invention has been particularly shown and described with reference to the
preferred embodiments thereof, it will be understood by those skilled in the
art that various changes



in form and details may be made without departing from the spirit and scope
of the invention. 9 What is claimed is: 1. A method of thinning a wafer
comprising: providing a wafer having a front side and a back side wherein
contact pads are formed on said front side; forming a dry film on said front
sidiey ofssaigeafer and providing openings in said dry film to said contact
pads; and thereafter thinning said wafer from said back side. 2. The method

1. A m@&eareingifitsainy dfwherepisaid wafer comprises silicon, silicon
germanium, any |lI-V compound wafer, or any wafer used in semiconductor

Gryiceinahriwatigmalinkhe foathat agaareing tode wmrdinvbsie paid sRNt&Ghed on

pads comprise under bump metallization (UBM). 4. The method according to
said frdatafiae3 wherein said UBM comprises Ti/Ni(V)/Au, Electroless Nickel

Immersion Gold (ENIG), Cu/Ta/Cu, or Ti/Ni(V)/Cu/Au. 5. The method

Feaarangde Glaronlswinarein sidJosanng Jaich s dvGaRphisasdaminatingy film
a photoresist or polymer material on said wafer.
to said contact pads; and

thereafter thinning said wafer from said back side.

2. The method according to Claim 1 wherein said wafer comprises silicon, silicon germanium, any

III-V compound wafer, or any wafer used in semiconductor device fabrication.

3. The method according to Claim 1 wherein said contact pads comprise under bump metallization

(UBM).

4. The method according to Claim 3 wherein said UBM comprises Ti/Ni(V)/Au, Electroless Nickel

Immersion Gold (ENIG), Cu/Ta/Cu, or Ti/Ni(V)/Cu/Au.

5. The method according to Claim 1 wherein said forming said dry film comprises laminating a

photoresist or polymer material on said wafer.
6. The method according to Claim 1 wherein said providing said openings comprises:

exposing said dry film through a mask; and

developing said exposed dry film to form openings.

10



6. The method according to Claim 1 wherein said providing said openings
comprises: exposing said dry film through a mask; and developing said
exposed dry film to form openings. 10 7. The method according to Claim 1
wherein said providing said openings comprises: etching said openings into
said dry film. 8. The method according to Claim 1 wherein said providing said
openings is performed by laser drilling, DRIE, or exposure and developing.

7. The fheliiRl MRIAhACSTRNG TV JafdrHhevienBRIRINGe AR in@RisaTier to

said dry film and overlying said openings. 10. The method according to

Glaimd-wberginiaaid aarsisa &9 B tape. 11. The method according to Claim
9 wherein said carrier is a metal support carrier. 12. The method according

to Claim 9 wherein said carrier is a support wafer. 13. The method according
to Claim 1 further comprising: forming interconnection within said openings

8. The RHethai cebtarigPRASIalh. (Thadnathad gee0ldingstaddpimids WhrRiehisaity laser

forming said interconnections comprises: applying solder paste to said top
drillingS WAt 6f &gidsv@fend developing.

9. The method according to Claim 1 further comprising:

attaching a carrier to said dry film and overlying said openings.

10. The method according to Claim 9 wherein said carrier is a BG tape.

11. The method according to Claim 9 wherein said carrier is a metal support carrier.

12. The method according to Claim 9 wherein said carrier is a support wafer.

13. The method according to Claim 1 further comprising:

forming interconnection within said openings on said contact pads.

14. The method according to Claim 13 wherein said forming said interconnections comprises:
applying solder paste to said top surface of said wafer;
printing said solder paste into said openings; and

relflowing said solder paste to form solder bumps within said openings.

11



printing said solder paste into said openings; and relflowing said solder paste
to form solder bumps within said openings. 11 15. The method according to
Claim 13 wherein said forming said interconnections comprises: plating
solder bumps into said openings. 16. The method according to Claim 13
wherein said interconnections comprise solder bumps, Electroless Nickel
Immersion Gold bumps, or Gold bumps (plated or stud bumps). 17. The

15. ThanathRA assoralingtoclaiim 13 nwhere i oais: faiping Said iBsercenoesionpises:

before or after said thinning. 18. The method according to Claim 1 wherein

pMdidbinsInG Bh splivaianidsdp¥aIpechanical back grinding process, a wet
etch process, a plasma etch process, or a combination of these processes.
19. The method according to Claim 1 after said thinning of said wafer, further
comprising: removing said carrier and said dry film; and attaching said wafer

16. ThdmathelesitanienpaskarenMaduler&@. shiteimatiod Reepkditehirifel s Sumps,

wherein said electronic package module is a flip chip assembly like Direct

ElectrofeliNadiae W Rdnstaaken epiy) scalelpackagap KeaRy Syateamisspackage

(SiP), Silicon stacked module, or other emerging ultra thin electronic
packages.

17. The method according to Claim 13 wherein said forming said interconnections is before or after

said thinning.

18. The method according to Claim 1 wherein said thinning of said wafer is by a mechanical back

grinding process, a wet etch process, a plasma etch process, or a combination of these processes.

19. The method according to Claim 1 after said thinning of said wafer, further comprising:
removing said carrier and said dry film; and

attaching said wafer to an electronic package module.
20. The method according to Claim 19 wherein said electronic package module is a flip chip
assembly like Direct Chip Attach (WLP), stacked chip scale packages (CSP), system in package

(SiP), Silicon stacked module, or other emerging ultra thin electronic packages.

21. The method according to Claim 1 further comprising dicing said wafer wherein said dicing can

be performed after said thinning of said wafer or prior to said thinning of said wafer.

12



21. The method according to Claim 1 further comprising dicing said wafer
wherein said dicing can be performed after said thinning of said wafer or
prior to said thinning of said wafer. 12 22. A method of thinning a wafer

comprising: providing a wafer having a front side and a back side wherein

22. A IRORERES Pagisnae faraed @mpaithfront side; forming a dry film on said front
side of said wafer and providing openings in said dry film to said contact

PREHIAEAIRG B BESPRN 8 GHAMS MY B Y St RPEINYRAA S aih &eN Gk RACRrmed on
attaching a carrier to said dry film and overlying said openings; and

said frdhedrafter thinning said wafer from said back side of said wafer. 23. The
method according to Claim 22 wherein said wafer comprises silicon, silicon

germianibAy M bl e mpauindk watald v day.athefovaias WeRdillks in said dry film
semiconductor device fabrication. 24. The method according to Claim 22

to said WiRseips@d contact pads comprise under bump metallization (UBM). 25.
The method according to Claim 24 wherein said UBM comprises Ti/Ni(V)/Au,

Fesinolaaterbiaket timerkian GRIGAENE o vAlalehtadi/Digy)/Cu/Au.
attaching a carrier to said dry film and overlying said openings; and

thereafter thinning said wafer from said back side of said wafer.

23. The method according to Claim 22 wherein said wafer comprises silicon, silicon germanium,

any III-V compound wafer, or any other wafer used in semiconductor device fabrication.

24. The method according to Claim 22 wherein said contact pads comprise under bump

metallization (UBM).

25. The method according to Claim 24 wherein said UBM comprises Ti/Ni(V)/Au, Electroless

Nickel Immersion Gold (ENIG), Cu/Ta/Cu, Ti/Ni(V)/Cu/Au.

26. The method according to Claim 22 wherein said forming said dry film comprises laminating a

photoresist or polymer material on said wafer.

27. The method according to Claim 22 wherein said providing said openings comprises:

exposing said dry film through a mask; and

13



26. The method according to Claim 22 wherein said forming said dry film
comprises laminating a photoresist or polymer material on said wafer. 27.
The method according to Claim 22 wherein said providing said openings
comprises: exposing said dry film through a mask; and 13 developing said

QReRMhdrAflaxis fenagPeRiNe o8 oegimgthod according to Claim 22
wherein said providing said openings comprises: etching said openings into
said dry film. 29. The method according to Claim 22 wherein said providing
said openings is performed by laser drilling, DRIE, or exposure and

28. ThelRveloRiRG03RinE e QNGO 3EREEING1Q Selpilid2 swdespdnisaid-fnfipiRessaid

interconnections comprises: applying solder paste to said top surface of said
waiahonriogesaid Spiderapagte fita. said openings; and relflowing said solder
paste to form solder bumps within said openings. 31. The method according
to Claim 22 wherein said forming said interconnections comprises: plating
solder bumps into said openings. 32. The method according to Claim 22

29. Thovhieliein saieriniey €@ UMaaioDSVERIBRTISESHIISIIMEMRRL openings is performed by laser

drilling, DRIE, or exposure and developing.

30. The method according to Claim 22 wherein said forming said interconnections comprises:
applying solder paste to said top surface of said wafer;
printing said solder paste into said openings; and

relflowing said solder paste to form solder bumps within said openings.

31. The method according to Claim 22 wherein said forming said interconnections comprises:

plating solder bumps into said openings.

32. The method according to Claim 22 wherein said interconnections comprise solder bumps,

Electroless Nickel Immersion Gold bumps, or Gold bumps (plated or stud bumps).

33. The method according to Claim 22 wherein said forming said interconnections is performed

prior to said thinning of said wafer or after said thinning of said wafer.

34. The method according to Claim 22 wherein said carrier is a BG tape.

14



Electroless Nickel Immersion Gold bumps, or Gold bumps (plated or stud
bumps). 33. The method according to Claim 22 wherein said forming said
interconnections is performed prior to said thinning of said wafer or after said
thinning of said wafer. 34. The method according to Claim 22 wherein said
carrier is a BG tape. 14 35. The method according to Claim 22 wherein said
carrier is a metal support carrier. 36. The method according to Claim 22

35. ThAMNSNRID 8o @algsies SlaRURPRHRiehid Cali@ MethethReGPEINALE!aim
22 wherein said thinning of said wafer is by a mechanical back grinding

process, a wet etch process, a plasma etch process, or a combination of
these processes. 38. The method according to Claim 22 after said thinning

36. Thohsad ks diathe emprs B kemavineh s isarsigipandvaaid dry film; and
attaching said wafer by said interconnections to an electronic package
module. 39. The method according to Claim 38 wherein said electronic
package module is a flip chip assembly like Direct Chip Attach (WLP),

37. Thstasked sbiprgaaiadatkages (hakh SyRieRhiliockage woik)isHiicomechanical back
stacked module, or other emerging ultra thin electronic packages. 40. The

grindinfptbesRccosdingherctaiy) 2 3lidHhanaoppesing dictdensaidiivaler thbrrpitcesses.
said dicing can be performed after said thinning of said wafer or prior to said
thinning of said wafer.

38. The method according to Claim 22 after said thinning of said wafer, further comprising:

removing said carrier and said dry film; and

attaching said wafer by said interconnections to an electronic package module.

39. The method according to Claim 38 wherein said electronic package module is a flip chip
assembly like Direct Chip Attach (WLP), stacked chip scale packages (CSP), system in package

(SiP), Silicon stacked module, or other emerging ultra thin electronic packages.

40. The method according to Claim 22 further comprising dicing said wafer wherein said dicing

can be performed after said thinning of said wafer or prior to said thinning of said wafer.
41. A method of forming an ultra thin electronic package comprising:

providing a wafer having a front side and a back side wherein contact pads are formed on

said front side;
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41. A method of forming an ultra thin electronic package comprising:
providing a wafer having a front side and a back side wherein contact pads
are formed on said front side; 15 forming a dry film on said front side of said
wafer and providing openings in said dry film to said contact pads; forming

iRAHGeN AREANHWENRI S AIShe PRIBIDE SN waish AR tRSRAHS; 0 pHARBING Said dry film
carrier to said dry film and overlying said interconnections; thereafter

to said HIRRRGeRd wafer from said back side; thereafter removing said carrier and
said dry film; and thereafter attaching said wafer by said interconnections to

For fIRCianicpRGkAMINREMIe saftPo Jhignteshadiacontdingdas Claim 41

wherein said wafer comprises silicon, silicon germanium, any I11-V

comPAMNE uater, ORaRIHTEMVAE Usedie samisandusiesdaice

fabrication. 43. The method according to Claim 41 wherein said contact pads

CRERRITGS tidlah Pymp wartallizatian (4Bivhidé4. The method according to
Claim 41 wherein said UBM comprises Ti/Ni(V)/Au, Electroless Nickel
WRRQISie Netpold MG hakrwT E shi@dFy/ NiQY) dad/Au.

thereafter attaching said wafer by said interconnections to an electronic package module.

42. The method according to Claim 41 wherein said wafer comprises silicon, silicon germanium,

any III-V compound wafer, or any other wafer used in semiconductor device fabrication.

43. The method according to Claim 41 wherein said contact pads comprise under bump

metallization (UBM).

44. The method according to Claim 41 wherein said UBM comprises Ti/Ni(V)/Au, Electroless

Nickel Immersion Gold (ENIG), Cu/Ta/Cu, or Ti/Ni(V)/Cu/Au.

45. The method according to Claim 41 wherein said forming said dry film comprises laminating a

photoresist or polymer material on said wafer.
46. The method according to Claim 41 wherein said providing said openings comprises:

exposing said dry film through a mask; and

developing said exposed dry film to form openings.
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45. The method according to Claim 41 wherein said forming said dry film
comprises laminating a photoresist or polymer material on said wafer. 46.
The method according to Claim 41 wherein said providing said openings
comprises: exposing said dry film through a mask; and developing said
exposed dry film to form openings. 16 47. The method according to Claim 41
wherein said providing said openings comprises: etching said openings into

47. ThSAEtEEY b IbemethedaeserdingdpGlaimd danhaseimsaicb rigviding

said openings is performed by laser drilling, DRIE, or exposure and

deveieping 4Rnlhe Meked asgengding to Claim 41 wherein said forming said
interconnections comprises: applying solder paste to said top surface of said

wafer; printing said solder paste into said openings; and relflowing said solder
paste to form solder bumps within said openings. 50. The method according

48. ThdQuetliRbd ALomnareis SrichfaningrsfdinigieanastiansspRIRLS @Speplatiig by laser
solder bumps into said openings. 51. The method according to Claim 41
drillingWhREENs A bEereanmastionpiagmprise solder bumps,

49. The method according to Claim 41 wherein said forming said interconnections comprises:
applying solder paste to said top surface of said wafer;
printing said solder paste into said openings; and

relflowing said solder paste to form solder bumps within said openings.

50. The method according to Claim 41 wherein said forming said interconnections comprises:

plating solder bumps into said openings.

51. The method according to Claim 41 wherein said interconnections comprise solder bumps,

Electroless Nickel Immersion Gold bumps, or Gold bumps (plated or stud bumps).

52. The method according to Claim 41 wherein said carrier is a BG tape.

53. The method according to Claim 41 wherein said carrier is a metal support carrier.

54. The method according to Claim 41 wherein said carrier is a support wafer.
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Electroless Nickel Immersion Gold bumps, or Gold bumps (plated or stud
bumps). 52. The method according to Claim 41 wherein said carrier is a BG
tape. 53. The method according to Claim 41 wherein said carrier is a metal
support carrier. 54. The method according to Claim 41 wherein said carrier is
a support wafer. 17 55. The method according to Claim 41 wherein said
thinning of said wafer is by a mechanical back grinding process, a wet etch

55. ThdFRERE8 RJPRRAA S ICRIRTATesHie iR GRMRAINAHRNH PEIRERARFASBSSEMedanical back
The method according to Claim 41 wherein said electronic package module

grindini$ gdiBss hipwassemMplydéke, RisrehiakiR\aechstVWkRsstiaskagbahip thederocesses.

packages (CSP), system in package (SiP), Silicon stacked module, or other
emerging ultra thin electronic packages. 18

56. The method according to Claim 41 wherein said electronic package module is a flip chip
assembly like Direct Chip Attach (WLP), stacked chip scale packages (CSP), system in package

(SiP), Silicon stacked module, or other emerging ultra thin electronic packages.
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