Chi p- Si ze Package Structure and Method of the Sane 5 BACKGROUND OF THE

I NVENTION 1. Field of the Invention This invention relates to a package
for sem conductors, and nore 10 particularly to a chip-size package. 2.
Description of the Prior Art The sem conductor technol ogies are devel opi ng
very fast, and 15 especially sem conductor dice have a tendency toward
mniaturization. However, the requirenents for the functions of the

sem conductor dice have an opposite tendency to variety. Nanely, the

sem conductor dice nmnust have nore |I/O pads into a smaller area, so the
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mai n purpose of the package structurSameo protect the dice from outside
damages. Furthernore, the heat generated by the dice nust be diffused
efficiently through the package structure to ensure 25 the operation the
dice. The earlier |lead frane package technology is already not suitable

for the advanced sem the pins thereof
IS tOOghl gh. Hence, BM@R&?&%@%K%@@W%@ 30 Gid Array)
has been devel oped to satisfy the packaging requirenent for the advanced
sem conduct qQr. di.ce. The BGA package has an advantage of that the spheri cal
t er i nal s Indsiedd s‘#o‘i'lff‘ellnb’ietnﬁp"t‘han that of the |lead frame package and the
spherical term nals are unlikely to be damage and deform In addition, the
shorter signal.t.ransm ance b nefi.ts to.rai
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2. Description of the Prior Art

The semiconductor technologies are developing very fast, and
15 especially semiconductor dice have a tendency toward miniaturization.
However, the requirements for the functions of the semiconductor dice
have an opposite tendency to variety. Namely, the semiconductor dice
must have more I/O pads into a smaller area, so the density of the
pins is raised quickly. It causes the packaging for the semiconductor

20 dice to become more difficult and decrease the yield.

The main purpose of the package structure is to protect the dice
from outside damages. Furthermore, the heat generated by the dice
must be diffused efficiently through the package structure to ensure

25  the operation the dice.

The carlier lead frame package technology is already not suitable
for the advanced semiconductor dice due to the density of the pins
thereof is too high. Hence, a new package technology of BGA (Bali

30 Grid Array) has been developed to satisfy the packaging requirement
for the advanced semiconductor dice. The BGA package has an



patent No. 5,239,198 discl oses anot her package that the FR4 substrates
havi ng a pattern of conductive traces thereon are nounted on a PCB; the
Tai wan patent No. 177,766 discloses a fan out type W.P, 10 by the inventor
of the present invention. Mst of the package technol ogi es divide dice on a
wafer into respective dice and then to package and test each individual
die respectively. Another package technol ogy, called "Wafer Level Package
15 (W.P)", can package the dice on a wafer before dividing the dice into
respective di ce The WLP technol ogy has sonme advantages, such as a shorter
pr oduci ng t| r. co a to _under-fi I.ng. 20
As aforerreeh(%/ 3&6%%%18?@6 %?ﬁ?ﬂsagfjeé”“i@asé Sfrel Oltgﬁé?l&%[kll?%qu‘ads are
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and it is an objective o present 1 nvention to provide a chip-size
package structure and a nmethod for nmanufacturing the sane.
Most of the package technologies divide dice on a wafer into

respective dice and then to package and test each individual die
respectively. Another package technology, called “Wafer Level Package

15 (WLP)”, can package the dice on a wafer before dividing the dice into
respective dice. The WLP technology has some advantages, such as a
shorter producing cycle time, lower cost, and no need to under-fill or
molding.

20 As aforementioned, the size of the die is very small, and the I/O
pads are formed on a surface of a die in the conventional arts.
Therefore, number of the pads is limited and a too short pitch among
pads results in a problem of signal coupling or signal interface. The
solder is also to form a solder bridge easily due to the too short pitch

25 among pads. Moreover, the size of die gradually become smaller and
the packaged IC of the die does not have standard size by some
package technologies (such as chip size package), but test equipment,
package equipment, etc. for some fixed sizes die or packages can not
be kept on using. Besides, bad performance of the inter-connection

30  and higher contact resistance of the die and bad thermal conductor of
the base will result in reduction or failure of function of the die.

[



Anot her obj ective of the present invention is to provide a chip-size 10
package structure to arrive a good thermal conductor owing to silicon
backside with netal. Still another objective of the present invention is to
reduce the contact resistance of the chip-size package structure. 15

Anot her obj ective of the present invention is to |ower the cost of the
package structure. Still another objective of the present invention is to
raise the yield 20 and reliability of the package structure. Another
objective of the present invention is to provide package structure with a
super thin package thickness (less than 400 g m . 25 As aforenentioned,
the present invention provides a process of chip-size package. First, a
first contact conducti vVEUMMARY OFn#HENINVENTESOed silicon wafer
having a plurality of dice with pads forned thereon. A first photo resist
| ayer is fornmed on the first contact conductive |ayer. Then, the first
photo resist [ldysefars, pder proechionnyeretigo hissbeeontste dondest iof ethicayer |
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lines to cover 't he pads., Renal n| ng. 3 first photo resist layer . is renoved.

Next, a fivE&ntgpR| OcPreeideagesingSizsr Reakasn sHEChYSs AchAIREIGE fdhes and

t he procemdumdtu@grg wad gameThe first dielectric layer is photo/etch
patterned to formfirst openings on the first conductive lines. Then, the

processed silicon wafer is diced to 5 separate the plurality of dice. The
good dice are/pictked djdcadhel ¢de fresmt ievghtionlistlp pfodiee ohifasbase. The
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on the base space a ura ice“on t ase.
The fir st bagkerdcawithageatal.is cur ed. A second dielectric layer is formed on
the first material |ayer

Still another objective of the present invention is to reduce the
contact resistance of the chip-size package structure.
15
Another objective of the present invention is to lower the cost of
the package structure.

Still another objective of the present invention is to raise the yield
20  and reliability of the package structure.

Another objective of the present invention is to provide package
structure with a super thin package thickness (less than 400 m) .

25 As aforementioned, the present invention provides a process of
chip-size package. First, a first contact conductive layer is formed on
a processed silicon wafer having a plurality of dice with pads formed
thereon. A first photo resist layer is formed on the first contact
conductive layer. Then, the first photo resist layer is patterned on the
30 first contact conductive layer. The first contact conductive layer 1s
etched to form first conductive lines to cover the pads. Remaining



10 to fill in the first openings on the first conductive lines. A partial
region of the second dielectric |layer is renoved to form second openi ngs
on the first conductive |ines, wherein the second openings are
substantially the same with the first openings. A second contact

conductive layer is formed on the second dielectric layer to fill in the 15
second openings on the first conductive lines. A second photo resist |ayer
is formed to form second conductive |ines being coupled with the first
conductive lines. A second nmaterial |ayer is fornmed on the second
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15 second openings on the first conductive lines. A second photo resist
layer is formed to form second conductive lines being coupled with the
first conductive lines. A second material layer is formed on the second
conductive lines and the second dielectric layer. A second photo resist
layer is removed to form second conductive lines. Then, the second

20 material layer is photo/etch patterned to form third openings on the
second conductive lines. Next, solder balls are welded on the third
openings. Finally, the base is cut to form single chip-size packages.

The present invention also provides a chip-size package

25 structure. The package structure comprises a base, a die, first
conductive lines, a first dielectric layer, a first material layer, a second
diclectric layer, second conductive lines, a second material layer and
solders balls. The die with pads is adhered to the base. The first
conductive lines are formed on the die to cover the pads. A first

30 dielectric layer is formed on the die and the first conductive lines, and
the first dielectric layer has first openings on the first conductive lines.

A first material layer is formed on the base and filled in a space except



respectively. A second material layer is formed on the second conductive
| ines and the second dielectric |ayer, and the second material |ayer has
third openings on the second conductive lines. The 10 solder balls are

wel ded on the third openings and electrically coupling wth the second
conductive lines, respectively. The first dielectric layer and said first
material |ayer are substantially at the sane | evel. BRI EF DESCRI PTI ON OF
THE DRAWNGS 15 FIG 1 is schematic diagram of using pick 8s place to
repl ace standard dice onto a new base according to the present invention;

FIG 2 isBcSghennt ke liias ak ¥é&3’¥1c@“cﬁ8[e%"t‘h@f1 g@?kﬂsnﬂ)r@ﬂ@dm%@gmeo the
di ce on e according to the present
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with the second conductive lines, respectively. The first dielectric layer

and said first material layer are substantially at the same level.

BRIEF DESCRIPTION OF THE DRAWINGS
15
FIG. 1 i1s schematic diagram of using pick & place to replace
standard dice onto a new base according to the present invention;

FIG. 2 1s a schematic lateral view diagram of picking and adhering
20 the good dice from the plurality of dice on the base according to the
present invention;

FIG. 3 is a schematic lateral view diagram of forming a first
material layer on the base to fill in a space among the plurality of dice
25  on the base according to the present invention;

FIG. 4 1s a schematic lateral view diagram of removing a partial
region of the second dielectric layer to form second openings on the
first conductive lines according to the present invention;

30
FIG. 5 is a schematic lateral view diagram of forming second



10 DESCRI PTI ON OF THE PREFERRED EMBODI MENT Sone sanpl e enbodi nents of the
present invention will now be described in greater detail. Nevertheless,

it should be recognized that 15 the present invention can be practiced in a
wi de range of other enbodinments besides those explicitly described, and
the scope of the present invention is expressly not limted expect as
specified in the acconpanying clains. 20 Then, the conponents of the
different elenents are not shown to scale. Sone di mensions of the rel ated
conponents are exaggerated and neaningless portions are not drawn to

provi de a JdmigiGhRar[indeSHeiRE QR Conpr eharsi prof dfuPi&seNhes
i nvention. 25 The gr esent.invention includes a step of picking and pl aci ng

standard dFERCTRVEN HAATHihiy hadacrent UH{SHiThg an appropriate and wi der
di stance between dice than the original distance of dice on a wafer.

neretore, {RRACKASE S LEL LR AR AT BlAS e oAl L By, han the

met hodS i nehadeslalasteephebimy ¢himg oprdipgacmdghst aadard guerdildulv;te IIIIHS a base
f or obt ai %C@gr&% {}%\p@k@é&@ﬂq@ tﬁ)‘?{ di stance between dice 6 than the
i

ori gi nal stanc e on a wafer. 'The nethod of the chip-size package
conprises the steps of separating dice on a wafer and picking and placing

the dice on apaser ang E&ﬂléﬂzﬁglcaleftbféltm@%t alid amlo'iyf%rmgﬁ thadbasmisnto a
space arm t}}he di ge on .the base An dielectric | ayer W|th first openings

is patterfl @of&}z ﬁ?rﬁn%ﬁ‘%‘:@ﬁ mggo RO RIGEERVENYGHE RS the dice. A
conduggive material is filled into the first openi ngs and on the
dielectric |ayer. Subseﬁuent I éi‘ a second material la is formed to have

a second ope JoHE AREFERREDE QIHEMEN'& ng sol der

balls on the second openi ngs.

Some sample embodiments of the present invention will now be

described in greater detail. Nevertheless, it should be recognized that

15 the present invention can be practiced in a wide range of other

embodiments besides those explicitly described, and the scope of the

present invention is expressly not limited expect as specified in the
accompanying claims.

20 Then, the components of the different elements are not shown to
scale. Some dimensions of the related components are exaggerated
and meaningless portions are not drawn to provide a more clear
description and comprehension of the present invention.

25 The present invention includes a step of picking and placing
standard dice on an additional base for obtaining an appropriate and
wider distance between dice than the original distance of dice on a
wafer. Therefore, the package structure has a larger size of balls array
than the size of the die to avoid the short pitch problem between balls,

30 The method includes a step of picking and placing standard good dice
on a base for obtaining an appropriate and wider distance between dice



10 The detail ed process of the present invention will be described bel ow. A
processed silicon wafer with dice is put on a base and then the thickness
of the processed silicon wafer is decreased by back lapping 15 to get a

t hi ckness range of 50-300 a m The processed silicon wafer with the

af orenenti oned thickness is easily sawed to divide the dice on the wafer
into respective dice. The back | apping step may be omtted if the
processed silicon wafer is not hard to saw wi thout back |apping. A
dielectric layer (protection layer) is optionally formed on the processed
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light or ©Berwags otk ogi Searbelechae derer.t Sobaajacntly, di second tihattds 100

is arrangqegyeaa derfot@clavs h§09%9|'5e%8ﬁ%e 53 hlﬂ%re sfx Qut &ﬁidu&w@y in
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i nterf@rence and |ncrease the nunber of I/0O ports (balls), even the size

i1 con, qbPaEItE gers i avearet feparonof i ol el hrRES R ound or

a rectangul ar shape. In the present invention, the nunber of dice is not

limted. Mrg Hhghddesifbeewsal: %Wﬁ?&a%gdt%ﬁ Nepaaie RRcKAE S he

structure . . _ ,
thickness of the processed silicon wafer is decreased by back lapping

15 to get a thickness range of 50-300 ym. The processed silicon wafer
with the aforementioned thickness is easily sawed to divide the dice on
the wafer into respective dice. The back lapping step may be omitted if
the processed silicon wafer is not hard to saw without back lapping. A
dielectric layer {protection layer) is optionally formed on the processed

20 silicon wafer before sawing to protect dice form damages.

Fach individual and divided dice 110a on a wafer are tested,
followed by choosing the standard good dice form the tested dice on the
wafer. The standard good dice 110a are picked and replaced onto an

25  additional base 100 with a wider distance between two adjacent dice
and adhered to the base 100 with an UV curing type and/or heat
curing type adhesion material with good thermal conductivity (not
shown), as shown in FIG. 1. The adhesion material is coating on the
base 100. When the dice 110a are placed on the adhesion material,

30 the adhesion material is cured by UV light or thermal. The distance
between two adjacent dice on the base 100 is arranged wider to have
enough space for forming fan out ball array in later steps. Hence, the



by the present invention. The adhesive material of the present invention
is preferably good thermal conductive material, so the 10 problens (such as
stress) resulted fromthe tenperature difference between the dice 110a and
t he base 100 can be avoided. The illustration and the corresponding figure
bel ow are made through single die to sinplify and provide a nore clear
description 15 conprehension of the present invention. Before achieving
the result of FIG 2, a plasma etching (RIE) can be used optionally to

cl ean the surface of the processed wafer to nmake sure no residual
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of the wafer cahn

through single die to simplify and provide a more clear description

15 comprehension of the present invention.

Before achieving the result of FIG. 2, a plasma etching (RIE) can
be used optionally to clean the surface of the processed wafer to make
sure no residual materials on the wafer. Next, a first contact

20 conductive layer 103 is formed on the wafer with pads 102 formed
therein. A first photo resist layer is formed on the first contact
conductive layer 103. The first contact conductive layer can be
formed by a physical method, a chemical method, or the combination
thereof, for example: CVD, PVD, sputter, and electroplating. The first

25 contact conductive layer 103 comprises Al or Ti, Cu, and the
combination thereof. The thickness of the first contact conductive layer
103 is preferably 1~2 g m. Then, the first photo resist layer (not shown)
is patterned on the first contact conductive layer 103. The first
contact conductive layer 103 is etched to form first conductive lines to

30 cover the pads 102. Remaining first photo resist layer is removed.
Next, a first dielectric layer 104 is formed on the first conductive lines
103 and the die 101. The first dielectric layer 104 comprises BCB,



be used optionally to achieve a predeterm ned thickness around 50-300 , t
in before the step of separating the dice. As shown in figure 1, the good
die is picked and placed on the base 100 in figure 1. After above steps
are perforned, the result of figure 2 is achieved. 10 FIG 2 is a schematic
| at eral view di agram of picking and adhering the good dice 101 fromthe
plurality of dice on a base 100 according to the present invention. As
aforenentioned, the first conductive lines 103 are forned on the die 101
to cover the pads 102. A first dielectric 15 layer 104 is formed on the die
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First 9 tia¢gopdl dicayE®l I86m thd ptumeditgroft diecbais e bBBetlDd iakckotdirg space
(scribe (A28 RERRGARRRAT Al bYo¥m@hA8nd8] RN HrbP oL B Fe Ande
103 are formed on the die 101 to cover the pads 102. A first dielectric
15 layer 104 is formed on the die 101 and the first conductive lines 103,
and the first dielectric layer 104 has first openings 105 on the first
conductive lines 103. The die 101 with pads 102 is adhered to the base
100 with an UV curing type and/or heat curing type adhesion material
10la with good thermal conductivity. The first dielectric layer 104
20 having first openings 105 is formed on the first conductive lines 103
and the processed silicon wafer by using a photolithography method of
the first dielectric layer. The good die 101 is formed by sawing the
processed silicon wafer. The good dice 101 are adhered on the base
100. The good dice 101 and the base 100 are then cured. The base 100
25 comprises metal or glass, wherein the metal comprises Fe, Co, Ni, and
the combination thereof, for example commercial name of Alloy 42, and
thickness of the alloy is preferably about 200-300 ¢ m. If glass is used,
the thickness of the glass is preferably about 200-400 . m.

30 FIG. 3 is a schematic lateral view diagram of forming a first
material layer on the base 100 to {ill in a space among the plurality of
dice 101 on the base 100 according to the present invention. First



material |ayer 106 and the surface of the first dielectric |ayer 104 are
substantially at the sane level. The nmaterial of the first material |ayer 5
106 can be UV curing type or heating curing type material. Then, the first
material |ayer 106 is cured by W/ or thermal. The first material |ayer 106
may be formed by a screen vacuum printing nethod or a photolithography

met hod. The first nmaterial |ayer 106 functions as a buffer |ayer to reduce
a stress due to tenperature, etc. The first 10 naterial |ayer 106 can be a
UV and/ or heat curing material, such as silicon rubber, epoxy, resin,

SINR PI f d @8%;% d r
phot ol it hogr Qﬁal %ré%ﬁ 1 1§dm nTF]HénHB}% 22@ ggqql{]a ?‘}??%Q’[ bn%%%?l al
| ayer is didfe aglq% tthm @lbﬁé%é%p dilice. 195, A§-ﬂ§1h(§]Wﬁ prripce, ol the dugbnd
di el ectri gnhaytes] Heri ISOEEQirE@Cih@ns&Hchfdfrﬁ{e ﬁ?&@ﬂh@%oh@é’qa{(éj@()ﬂoafﬁ | in

the first oemnleS nthef nductive, | L nes .10 arti al
oo on of RETEBERHY 2 Drestricicrhy of Regnaterithab 083 ot matter il Bk

openi ngs 10% bhﬁrl@a: mj\ﬁlr)a:drlrteg fiypstor kemdugtduréngitpes r?laﬁermherélnmi Hec secoEd
openi ngs S t a I 5. The
sgcondg dl% g%?? eglgillai;/éfé a{;tS l’léfé{%reg% b}srgpﬁR& %%E}It}%’lll |€§% ru %anld) by
a printihgyer 1O6anhayg bmtfthmedabgl arm:mhnck@@sgnofpmn@ngemhoeh erectric
layer is ésgﬁ%%a@gg%&h%da d @ﬁsﬁﬁgt&%aﬂgwlr@@afu@ﬁfﬁdr@ a%ecﬂ' on.

of the se ayer is performe a lraser trimm t
or a phot q teo gsephyo nstHeses al'h‘éﬁesﬁ W%I@sﬁﬁﬁ‘é‘?e@ﬁi‘ﬁﬁ(ﬂ% g%ﬁng‘éﬁ used
opti op@l | ynd@radie@iet! hEO6 Wekaee @fUVh@naybﬁmmr@uﬁhgvmdtleﬂ@$ 4Q3h after
(b 1P Sliie ARTRY 16,8 parLiel Lspopicl, Wepassond 39! al o, lave
first conguntting rlrnerﬂ]&edl@ﬁd/blem ,pleo tChiehoged plpy atietigoCu aord 30 sputfler i ng
L Pu RS, 00RO S el B or i) on the
15 As shown in FIG. 4, a second dielectric layer 107 is formed on the
first material layer 106 to fill in the first openings 105 on the first
conductive lines 103. Next, a partial region of the second dielectric
layer 107 is removed to form second openings 108 therein on the first
conductive lines 103, wherein the second openings 108 are
20  substantially the same with the first openings 105. The second
dielectric layer is preferably SINR, BCB, silicon rubber formed by a
printing or coating method, and the thickness of the second dielectric
layer is preferably about 2~8 ym. The step of removing a partial region
of the second dielectric layer is performed by a laser trimming method
25 or a photolithography method. Then, the plasma etching (RIE} can be
used optionally to clean the surface of the first conductive lines 103
after the step of the removing a partial region of the second isolation
layer 107 through the openings 108 to make sure no residual materials
on the first conductive lines 103. Next, a Chemical plating Cu or
30 sputtering Ti/Cu can be used optionally to form a thin metal layer (not
shown ) on the surface of the first conductive lines 103.
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Then, a second photo resist |ayer (not shown) is forned on the second
dielectric layer 107 and the first conductive |ines 103. The second photo
resist layer is patterned on the thin netal |ayer (not shown). A second
contact conductive layer is fornmed on the second 5 dielectric |layer 107 to
fill in the second openings 108 on the first conductive |ines 103. The
second contact conductive |ayer 109 can be forned by electroplating. The
second contact conductive layer 109 conprises Ni, Cu, An, and the

conbi nati on thereof. The thickness of the second contact conductive |ayer

109 is prefer 2- XL 4 e S . i I [ dS
renmoved to foﬁ%é’gﬁ%o%%%cl% g%\(?ﬂl’lg a/?sii%%%?%O@qgggggqg%gé%géf%%%?%i irst
conduct i veetindsdds;tras laj retid Gheb firRéf eondngtive e B)3a ond
material | [ gnithe. - 1 g |4 he
e e it nian 8 refy 16 SOl b «
printing 6f08B4Et iI‘RG gontggle Co 1 faks | ~d1 a

nat er il aﬁeleemv,erlﬁ'g@f 102 af)] Sel dee Masdnd epexyihgsSINR IBCRBheWikht a

t hi ckness ar aungi]y 21 - 25, %md t he conb‘:ﬁrr}atl on, t her eof . Th@%’ theq]esecond
mat erial  SONALGEVC BT S Uhob 67 sPERPEo PR ST SFEREnIRGY 100 P41 the
second nidmentdl by aykictidflatingr. eblic exposidgedheacseconducoivdutdyeare 1l0%hes

cloan theotl et Nt "CapAEECand ERr RntBYiif BBkl e BaRREM Y 1

7, sol der thalsesondxair@asicaestiaiitolaits 509 derpredpemlngs? 188 upy- Hestenci |
printigng gigé [%gonﬁhg]hdotbhﬁesﬁgi 985eddd 'I%nﬂi%ged abe 1d19h NS JrRYQIAIRIU M feh

sur faces seco conducti ve |]nes b an LR re-flow nmet hod. 30
Next, thellpescHi? &fiBgserupigdcwitihdhe jirstq #lare ¢miGs- 4P 2e afi EBOWH eces
for FT (Firp@iGTesting) and Bl (Burn in) after the step of the welding the
sol der “balls 112 on the third openings 111. Subsequently,
Referring to FIG. 6, a second material layer is formed on the
15  second conductive lines 109 and the second dielectric layer 107. The
second material layer 110 is formed by a printing or coating method.
The second material layer 110 comprises a material of commercial
name of Solder Mask (epoxy), SINR, BCB, with a thickness around
20~25 y m, and the combination thereof. Then, the second material
20 layer 110 is photo/etch to form third openings 111 in the second
material layer 110 thereby exposing the second conductive ines 109.
Subsequently, the plasma etching (RIE) can be used to optionally clean
the surface of the second conductive lines 109.

25 Referring to FIG. 7, solder balls 112 are placed onto the solder
openings 111 by a stencil printing method. Then, the solder balls 112
are joined together with surfaces of the second conductive lines 109 by
an IR re-flow method.

30 Next, the processed base 100 can be cut to several chip-size dice

pieces for FT (Final Testing) and BI (Burn In) after the step of the
welding the solder balls 112 on the third openings 111. Subsequently,

11



11 a step of |aser marking may be nmade after the step of said FT (Final
Testing) . Final, the packaged base 100 with the aforenentioned structure
5 is sawed along the sawing line (not shown) to form single chip-size
packages. Furthernore, a step of pick-and-place the chip-size package into
a tray may be nade for SMI (Surface Muunting Techni que) process 10 after
the step of the cutting the packaged base 100 to formsingle chip-size
packages. Hence, according to the present invention, the aforenentioned
package structure can provide a chip-size package structure with a 15

super thin ckage thickness t han, 40 to arrive er mal
conduct or “oafit o d8F1 FLO B acRUaEew e <natar. e et B o5 FrE able!

i nvention Tmmm'ga) se the yield, reliability and reduce the contact

resi stance of the package structure. Mreover, the chip-size package
structure of the present invention can |lower the cost of the 20 package
structure. Al tffiﬁag,hth@)élﬁdﬁacge@nb@ae e sviividrbedoramensonatestraggure

described,qidaidd Ial@ﬁgOﬁ% %%mhe tilesenskishlbath i Rot faendrdinkRathyaidiaus

nodi fications may be rade wt hoUt departing fromwhat is intended to 25 be
linited s®EKAE6§ t he appended clains. 12 CLAIMS Whiat is clained is: 5 1.
A process of chi p si ze package, conprising the steps of: separating dice

on a wafer; and pl aci.n id dIC on a bhase illin firs
mator i al | aybr Tl daiaohsE TRPS LR Eaeaangg O shi cie Pofad it
a tray may be made for SMT (Surface Mountmg Technique) process
10 after the step of the cufiting the packaged base 100 to form single
chip-size packages.

Hence, according to the present invention, the aforementioned
package structure can provide a chip-size package structure with a
15  super thin package thickness (less than 400 g m ) to arrive a good
thermal conductor owing to silicon backside with metal. Therefore,
the present invention can raise the yield, reliability and reduce the
contact resistance of the package structure. Moreover, the chip-size
package structure of the present invention can lower the cost of the

20  package structure.

Although specific embodiments have been illustrated and
described, it will be obvious to those skilled in the art that various
modifications may be made without departing from what is infended to

25  be limited solely by the appended claims.
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on said base; 10 patterning a dielectric |layer to formfirst openings
exposing a portion of a conductive line of said dice; filling and
patterning a conductive material into said first openings and on said
dielectric layer; patterning a second material |layer to form second

openi ngs exposing 15 said conductive material; and wel ding solder balls on
sai d second openings. 2. The process in claiml, further conprising a step
of cleaning the surface of said wafer by RIE nethod before the step of
separating said 20 dice, and further conprising a step of cleaning surface
of said conductive material after tHeL&IMSof forming said conductive
material. 3. The process in claim1l, wherein said conductive line of said
dice is forned by CWD, PVD, sputter or electroplating, wherein said 25
conduct i veWhatelsotlagamed igi ce conprises A, said conductive line of said

dice conprises Ti, Cu, and the conbinati on thereof and a thickness of said
conductd ve I| ne of sai.d,dice is .The rocess nclaiml,

wherei n safd c%ﬁ?&&é?ﬂfecmﬁtsé?? Qacggﬁ%r Fglg’éjrl%* AQ}J havi ng a

t hi ckness sfpaaitthgdimuchiaveadateri al is about 12- 18 j in, and further
conpri si ngp%}éﬁg(?i@ﬂi ?le?&ﬁgtsrah& d1@é’%‘h Q%B%ECB conductive | i ne of said dice,

sai d second dielectr risi ng SINR, or silicon 13 r.ubber,
having a t m&@s%f%fn@émaké@aﬂdoalw che$E lm‘éﬂlérs?%c%ﬁéﬁ@n& sgid ¢Hge 5.
The processnisaidlbaisey 1, wherein materials of said f| rst materi aI | ayer

curi ng 'y Rt e AL EPPRIGRE % S 10 B £ 5L bl g™
rubber, epoggndussive lirgt NRseid BER;; forned by a vacuum
filling and patterning a conductive material into said first openings and
on said dielectric layer;
patterning a second material layer to form second openings exposing
15  said conductive material; and
welding solder balls on said second openings.

2. The process in claim 1, further comprising a step of cleaning the

surface of said wafer by RIE method before the step of separating said
20 dice, and further comprising a step of cleaning surface of said

conductive material after the step of forming said conductive material.

3. The process in claim 1, wherein said conductive line of said dice is
formed by CVD, PVD, sputter or electroplating, wherein said

25  conductive line of said dice comprises Al, said conductive line of said
dice comprises Ti, Cu, and the combination thereof and a thickness of
sald conductive line of said dice is 1~2 ym.

4. The process in claim 1, wherein said conductive material comprises

30 Cu, Ni, Au having a thickness of said conductive material is about
12~18 ym, and further comprising a second dielectric layer on said
conductive line of said dice, said second dielectric layer comprising
BCB, SINR, or silicon

13



printing nethod and/or a photolithography nethod, wherein said second
material |ayer conprises SINR, BCB or Solder Mask (Epoxy) 10 having a

t hi ckness of said second material |ayer is about 20-25 ji in, formed by a
printing or coating nethod. 6. The process in claim1, further conprising a
step of back lapping said wafer before the step of separating, and said
wafer is back |apped 15 to achieve a thickness about 50-300 ,a in, wherein
sai d base conprises netal, alloy 42 or glass, and said nmetal conprises Fe,
Co, N, and the conblnatlon t hereof, wherein thickness of said netal is
about 200-38RPeYy havingny taigiHicrnes §aisk seeprd gliasstils lapenis aborddo 3 in.
20 7. The prmacess in claim1, wherein said dielectric layer is BCB, SINR
Pl, silicon rubber, having thickness of said dielectric |ayer is about
2-8,u m formed by a printing or spin coating nethod, wherein said first
openi ngs i3s. Tbeqn@cbysénkﬁaﬁn IrWhni@@xn&ﬁbm@h@bf&aﬂh@&@tkm@@gkﬂahyer

met hod.g 25 1 i.n eani ng
surface I§%asl 80%%(1&?@' ve rﬁ%lgﬁse@egr 3 d&{g&( Lﬁ:‘?{%’ﬁhﬁﬁe%éfe %ﬁ% ff)aolr(?\r%~

said fi rst hegdpsmirigs | tvied matainds e2ofpepid grd satsrisfl k@rerromm@riaes

Chemi cal  giliabhnguBbesy eqj@#@tefésﬂﬂ T8IR or Acpf tf@Fn-Ee'Eﬂe ep Phcgahd
cleaning 30 surface of , sa condu l.i nes Ss i.n claim
further ccﬁ%?f?gndngﬂkqdepa% g{,t@lﬁbogtglllﬁiogggggyt @E@Vgﬁ[ el&?f%“s?? di ce
pi eces forsdé?ﬁn@Fmaﬂerﬁstamg)ccanqbrﬁles GENRp BEB aft Solddrel\/kstsﬂp (Bbosg) d

wel di S I i 4 i.n

conpr i 9 ng*&lﬁ?e%e%#‘%éé%% R P oy TR S ey R e O BBy P M L)
Testing) lonmedihe approsisg ¢ncertanmrocthodt her corrprl sing the st eps after

t he step
6. The process in claim 1, further comprising a step of back lapping
said wafer before the step of separating, and said wafer is back lapped
15 to achieve a thickness about 50-300 xm, wherein said base comprises
metal, alloy 42 or glass, and said metal comprises Fe, Co, Ni, and the
combination thereof, wherein thickness of said metal is about 200-300
¢ m, and a thickness of said glass is about 200-400 ;4 m.

20 7. The process in claim 1, wherein said dielectric layer is BCB, SINR, PI,
silicon rubber, having thickness of said dielectric layer is about 2~8 i
m, formed by a printing or spin coating method, wherein said first
openings is formed by a laser trimming method or a photolithography
method.

25
8. The process in claim 1, further comprising a step of cleaning surface

of said conductive lines of said die after the step of forming said first

openings, and further comprising a step of performing a Chemical

plating Cu or sputtering Ti/Cu or Al after the step of said cleaning
30  surface of said conductive lines.

9. The process in claim 1, further comprising a step of cutting said
base to several chip-size dice pieces for FT ( Final Testing) and BI

(Burn In) after the step of said welding said solder balls in said

35 second
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5 of said cutting said base to formsingle chip-size packages: cutting said
dice into a chip-size package; and picki ng-and-placing said chip-size
package into a tray for SMI (Surface Munting Techni que) process. 10 11.
The process in claim1l, wherein the step of welding said solder balls
conprises: placing said solder balls in said second openings by a stenci
printing nethod; and joining said solder balls with surfaces of said
conductive material by an 15 IR re-flow. 12. A chip-size package
structure, conprising: a base a die with pads adhered to said base; 20

first CondHEEhM?gd 168 fuPHHE% 8?%&12%% Ste doF&‘é‘éP rﬁﬁ'l‘lgm%tagi\slcer ?Pfe'srtéﬁ

dielectric e o] sal I first con e I nes, and
said first® Féég{r {ﬁ%&g’ﬁ ng first openings on said first conductive

lines; a first material |ayer forrred on said base and filled in a space 25

bet ween sa e _on saldb ase ond dielectric layer fornmed on said
first diel l@r &’P& Pa%ssamdc g fiF ern%&réprlaﬂm%&ﬁ@ stepspider Bhe Send

di el ectdri cof agaelrcmamgngas:bband todpermi mi@nhis;aisﬁtzé paskag@endU_ctl ve lines;
second conglht&? %%adﬂ r&rorrg?hg%sﬁ‘%é E’%l 5@%%15 &ni ngs and said 30 second

openings to e trically cou conductive lines,
respect i velPigKing MaWﬁng‘i*aldl chigysizefpaakegednte s trageloorBMIdrudace e

lines 15 meehmahd eerans e eﬁr%gggéc | ayer, and said second material |ayer
having third openings on said second conductive |ines; and

10 11. The process in claim1, wherein the step of welding said solder balls
comprises:
placing said solder balls in said second openings by a stencil printing
method; and
Jjoining said solder balls with surfaces of said conductive material by an
15 IR re-flow.

12. A chip-size package structure, comprising:

a base;

a die with pads adhered to said base;

20 first conductive lines formed on said die to cover said pads;

a first dielectric layer formed on said die and said first conductive
lines, and said first dielectric layer having first openings on said first
conductive lines;

a first material layer formed on said base and filled in a space

25  between said dice on said base;

a second dielectric layer formed on said first dielectric layer and
said first material layer, and said second dielectric layer having second
openings on said first conductive lines;

second conductive lines formed on said first openings and said

30 second openings to electrically couple with said first conductive lines,
respectively;

a second material layer formed on said second conductive lines

15



sol der balls welded on said third openings and electrically coupling with
sai d second conductive lines, respectively. 5 13. The package structure in
claim12, wherein surfaces of said first dielectric |layer and said first
material |ayer are substantially at same l.evel, and said die is forned by
saw ng a processed base, back |l apped to get a thickness of said processed
base around 200-400 p m 10 14. The package structure in claim 12, wherein
materials of said first material |layer and said second material |ayer
conprise W curing type naterial or heat curing type material, wherein

d first t | j bb NR CB ,
o0 A S LRl SO 553, S SER LIRSS LB BCR qsppey.
wher ei n séﬁuddfqmmgewdusa:ld/eectarmésondman:wsdwﬁés, afid Cu, and the

nbi nat i, Cu
oAt o Qﬁ{)l nat| on t er eo eggg%ﬁ@n%ﬁ@ éﬂllﬁ%% AP bR a] gl: m 12

Au, and the co age Sstructure in c
wher ei n safeMBHEE %léhﬁ&l@@@wﬁdt%@ndwmwlmzq HW%P@YN gl ass, wherein
said ngtal conprises Fe, Co, N, and the conbination thereof, and

about . 20 -300,tt m wherei

il el oot fisc%a@ﬂdege %g%ér%@eﬂe i} Qi) Ly Wéxqr%ﬁqrg%%g O Sharl st
second di edliefdatiic layerand sdibi et m%&eﬁﬁbb@j’rer §kb|%ulﬁr£ﬁ§ntﬂaﬁly at same
level, and said die is formed by sawing a processed base, back lapped
to get a thickness of said processed base around 200-400 g m.
10
14. The package structure in claim 12, wherein materials of said first
material layer and said second material layer comprise UV curing type
material or heat curing type material, wherein said first material layer
comprises silicon rubber, SINR, BCB or epoxy, and said second
15 material layer comprises SINR, BCB, Solder mask (Epoxy), wherein
said first conductive lines comprise Al, Ti, Cu, and the combination
thereof, and said second conductive lines comprise Ti, Ni, Cu, Au, and
the combination thereof.

20  15. The package structure in claim 12, wherein said base comprises
metal, alloy 42 (42NiS8Fe) or glass, wherein said metal comprises Fe,
Co, Ni, and the combination thereof, and thickness of said metal is
about 200-300 zm, wherein said first dielectric layer comprises BCRB,
SINR, PI or silicon rubber, and said second dielectric layer is silicon
25 rubber, SINR, BCB.
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