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The invention provides a chip package structure and method 
for fabricating the same. The chip package structure includes 
a carrier substrate. A plurality of isolated conductive layers is 
disposed on the carrier substrate. At least one chip is disposed 
on the carrier substrate, Wherein the chip has a plurality of 
electrodes. The electrodes are electrically connected to the 
conductive layers. A conductive path is disposed in the carrier 
substrate, electrically connected to the electrodes through the 
conductive layers, Wherein the conductive path comprises a 

11, 2008. plurality of laminating holes. 
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CHIP PACKAGE STRUCTURE AND METHOD 
FOR FABRICATING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to a chip package 
structure and method for forming the same, and in particular 
relates to a light emitted chip package structure and method 
for forming the same. 

DESCRIPTION OF THE RELATED ART 

[0002] The chip packaging process is one of the important 
processes for forming chips. A chip package structure, not 
only provides an interface for connecting chips to electronic 
elements, but also provides protection for chips from envi 
ronmental contaminants, along With other functions. 
[0003] With increasing development of the semiconductor 
fabrication process, chips are being formed in smaller and 
smaller dimensions. HoWever, due to the ever-decreasing siZe 
and the ever-increasing density of the chips, number and 
density of the input/output (I/O) connections of chips have 
increased. Therefore, the chip area for conductive paths 
betWeen chips and outside features formation is not enough. 
The fabrication cost can not be reduced due to a huge amount 
of the golden Wires using as I/O connections betWeen chip 
arrays and outside features, especially in package structure 
composed by optoelectronic chips. 
[0004] Thus, a novel package structure for improving the 
package structure of chips and method for forming the same 
is desired. 

BRIEF SUMMARY OF THE INVENTION 

[0005] An exemplary embodiment of a method for fabri 
cating a chip package structure is provided. The chip package 
structure comprises a carrier substrate having a cavity. A 
plurality of isolated conductive layers is disposed on the 
carrier substrate; at least one chip disposed in the cavity of the 
carrier substrate, Wherein the chip has a plurality of electrodes 
to electrically connect to the conductive layers. A conductive 
path is disposed in the carrier substrate, electrically connected 
to the electrodes through the conductive layers, Wherein the 
conductive path comprises a plurality of laminated holes. 
[0006] An exemplary embodiment of a method for fabri 
cating a chip package structure is provided. The method for 
fabricating a chip package structure comprises providing a 
carrier substrate. A ?rst hole is formed from a ?rst surface of 
the carrier substrate. A second hole is formed from a second 
surface of the carrier substrate, connected and disposed cor 
responding to the ?rst hole. A cavity is formed on the second 
surface of the carrier substrate. A conductive path is formed in 
the ?rst hole and the second hole. A plurality of conductive 
layers is formed isolated from each other, electrically con 
nected to the conductive path. At least one chip is disposed in 
the cavity of the carrier substrate, Wherein the chip has a 
plurality of electrodes to electrically connect to the conduc 
tive layers. 

DETAILED DESCRIPTION OF THE INVENTION 

[0007] The folloWing description is of a mode for carrying 
out the invention. Wherever possible, the same reference 
numbers are used in the draWings and the descriptions to refer 
the same or like parts. In the draWings, the siZe of some of the 
elements may be exaggerated and not draWn to scale for 
illustrative purposes. The dimensions and the relative dimen 

Jul. 22, 2010 

sions do not correspond to actual dimensions to practice of the 
invention. This description is made for the purpose of illus 
trating the general principles of the invention and should not 
be taken in a limiting sense. 

[0008] Embodiments of the package structure for chips of 
the invention packaged by a Wafer level packaging (WLP) 
process may be applied to active or passive devices, or elec 
tronic components With digital or analog circuits, such as 
optoelectronic devices, micro electro mechanical systems 
(MEMS), micro ?uidic systems, and physical sensors for 
detecting heat, light, or pressure. Particularly, a Wafer level 
packaging (WLP) process may be applied to package semi 
conductor chips, such as image sensor devices, light-emitting 
diodes (LEDs), solar cells, RF circuits, accelerators, gyro 
scopes, micro actuators, surface acoustic Wave devices, pres 
sure sensors, or ink printer heads. The Wafer level packaging 
process herein mainly means that after the packaging process 
is accomplished during a Wafer stage, a Wafer With chips is cut 
to obtain separate independent packages. HoWever, in an 
embodiment of the invention, separate independent chips 
may be redistributed overlying a supporting Wafer and then be 
packaged, Which may also be referred to as a Wafer level 
packaging process. In addition, the Wafer level packaging 
process may also be adapted to form electronic device pack 
ages of multi-layered integrated circuit devices by stacking a 
plurality of Wafers having integrated circuits together. 
[0009] FIGS. 1A-1F are cross sections shoWing the steps 
for fabricating a chip package structure 500 according to an 
embodiment of the invention. 

[0010] As shoWn in FIG. 1A ?rstly, a carrier substrate 200 
having an upper surface 200a and an opposite loWer surface 
200!) is provided. The carrier substrate 200 may comprise a 
silicon substrate, a semiconductor substrate, a compound 
semiconductor substrate, a semiconductor Wafer, a sapphire 
substrate or combinations thereof. 

[0011] Next, still referring to FIG. 1A, holes 202a‘ and 
20219‘ penetrating through a portion of the carrier substrate 
200 are formed from the loWer surface 200!) of the carrier 
substrate 200. The carrier substrate 200 is exposed from the 
bottom of the holes 202a‘ and 20219‘. In one embodiment, 
deposition of the holes may be selectively arranged. For 
example, the holes may be located outside of a cavity formed 
in the carrier substrate 200 When a chip is disposed on the 
carrier substrate 200 in a folloWing step. Forming through 
holes stepWise instead of forming through-holes in a single 
process may reduce process dif?culty and increase product 
yield. 
[0012] Next, referring to FIG. 1B, insulating layers 204a‘ 
and 20419‘ are selectively formed on sideWalls of the holes 
202a‘ and 20219‘ and a portion of the carrier substrate 200. The 
insulating layers 204a‘ and 2041)‘ may be made of non-organic 
materials comprising silicon oxide, silicon nitride, silicon 
oxinitride, metal oxide or combinations thereof, or organic 
materials comprising polyimide, BCB.TM. The insulating 
layers 204a‘ and 2041)‘ may be formed by a spin coating or 
spray coating method, or may be formed by other suitable 
deposition methods, such as a chemical vapor deposition, loW 
pressure chemical vapor deposition or plasma enhanced 
chemical vapor deposition process. In one embodiment, 
photo insulating materials may be selectively used to serve as 
the insulating layers 204a‘ and 20419‘ to facilitate patterning of 
the insulating layers 204a‘ and 2041)‘. Additionally, if the 
carrier substrate is made of an insulating substrate, the step of 
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depositing the insulating layer before forming a conductive 
layer on the carrier substrate can be omitted. 

[0013] Next, still referring to FIG. 1B, hole conducting 
layers 206a‘ and 20619‘ are formed on the sideWalls of the 
holes 202a‘ and 20219‘. The hole conducting layers 206a‘ and 
2061)‘ further extend on the loWer surface 200!) of the carrier 
substrate 200 to serve as conductive paths betWeen the chip 
package structure and an outside feature. For example, the 
hole conducting layers 206a‘ and 20619‘ extending on the 
loWer surface 200!) of the carrier substrate 200 may further 
electrically connect to an outside feature such as printed 
circuit board through solder balls or bumps. The hole con 
ducting layers 206a' and 2061)‘ may be made of metal mate 
rials including, conductive polymer materials, conductive 
ceramic materials or combinations thereof. The hole conduct 
ing layers 206a‘ and 2061)‘ may be formed by using, for 
example, a physical vapor deposition, chemical vapor depo 
sition or chemical electroplating process. Next, a photoli 
thography/etching process is performed to pattern the hole 
conducting layers 206a‘ and 20619‘. In this embodiment, the 
hole conducting layers 206a‘ and 20619‘ are preferably formed 
in the same step. That is, the hole conducting layers 206a‘ and 
20619‘ are preferably formed by patterning a single conductive 
layer. 
[0014] Next, still referring to FIG. 1B, ?lling layers 208a‘ 
and 20819‘ are selectively formed on the hole conducting lay 
ers 206a‘ and 20619‘ in the holes 202a‘ and 20219‘. The ?lling 
layers 208a‘ and 208b' may comprise polymer materials, for 
example, solder masks, polyimides, or polyimide-like mate 
rials, Which can serve as permanent materials or combina 
tions thereof. The ?lling layers 208a‘ and 2081)‘ may be 
formed by using, for example, an electroplating, spin coating, 
spray coating, curtain coating process or combinations 
thereof. 

[0015] Next, as shoWn in FIG. 1C, holes 202a" and 20219" 
are formed from the upper surface 20011 of the carrier sub 
strate 200 by methods such as an etching or laser drilling 
process. The holes 202a" and 20219" substantially align With 
the underlying holes 202a‘ and 20219‘. In one embodiment, the 
holes 202a" and 20219" are formed by an etching process, 
Wherein the lateral hole conducting layers 206a‘ and 20619‘ on 
the bottom of the holes 202a‘ and 2021)‘ may respectively 
serve as etching stop layers during formation of the holes 
202a" and 2021)" during an etching process. Therefore, the 
hole conducting layers 206a‘ and 20619‘ are respectively 
exposed from the bottom of the holes 202a" and 20219". In one 
embodiment, the insulating layers 204a‘ and 20419‘ on the 
bottoms of the holes 202a‘ and 20219‘ are also removed When 
forming the holes 202a" and 2021)". Additionally, in one 
embodiment, top surfaces of the previously formed holes, for 
example, the loWer-level holes 202a‘ and 2021)‘, may be larger 
than top surfaces of the subsequently formed holes, for 
example, the upper-level holes 202a" and 2021)", thereby 
facilitating etching alignment. 
[0016] Next, still referring to FIG. 1C, a cavity 203 is 
formed from the upper surface 20011 of the carrier substrate 
200 With extending into the carrier substrate 200. A bottom of 
the cavity 203 is used for chips to be disposed thereon. In one 
embodiment, the cavity 203 and the holes 202a" and 20219" 
are preferably formed in the same step, thus reducing addi 
tional fabrication processes. In one embodiment, if the chip 
disposed on the cavity 203 is a light emitted diode (LED) 
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chip, a re?ection layer may be further formed on sideWalls 
and/or a bottom of the cavity 203 to increase emitting bright 
ness. 

[0017] Next, as shoWn in FIG. 1D, insulating layers 204a" 
and 20419" are selectively formed on sideWalls and a bottom of 
the holes 202a" and 20219". The insulating layers 204a" and 
2041)" further extend on the upper surface 20011 of the carrier 
substrate 200 and the sideWalls and the bottom of the cavity 
203. The insulating layers 204a" and 2041)" may have the 
same materials and formation processes as the insulating 
layers 204a‘ and 20419’. 

[0018] Next, as shoWn in FIG. 1E, the insulating layers 
204a" and 20419" on the bottom ofthe holes 202a" and 20219" 
are removed to expose the hole conducting layers 206a‘ and 
20619‘. The method for removing the insulating layers 204a" 
and 2041)" may comprise, for example, a photolithography 
and etching process or a laser removing process. Next, con 
ductive layers 206a", 2061)" and 2020" are conformably 
formed on the sideWalls and the bottoms of the holes 202a" 
and 20219" and the cavity 203. The hole conducting layers 
206a" and 2061)" may further extend from the upper surface 
20011 of the carrier substrate 200. In one embodiment, an LED 
array may be disposed on the bottom of the cavity 203. Pref 
erably, a re?ection layer may be formed on the sideWalls and 
the bottom of the cavity 203 to increase emitting e?iciency of 
the LED array. In one embodiment, the re?ection layer and 
the hole conducting layers 206a" and 2061)" may be formed in 
the same step. The hole conducting layers 206a" and 2061)" 
may have the same materials and formation processes as the 
hole conducting layers 206a‘ and 20619‘. The re?ection layer 
may be made of metal materials having re?ectivity, and the 
formation process thereof may be the same to the hole con 
ducting layers 206a" and 20619". In this embodiment, the 
re?ection layer may be formed by the hole conducting layers 
206a", 2061)" and 2020" extending on the sideWalls and the 
bottoms of the cavity 203. 

[0019] Next, ?lling layers 208a" and 20819" are selectively 
formed on the hole conducting layers 206a" and 20619" in the 
holes 202a" and 20219". The ?lling layers 208a" and 2081)" 
may have the same materials and formation processes as the 
?lling layers 208a‘ and 20819’. 
[0020] In this embodiment, the vertically laminated holes 
202a‘ and 202a" and the hole conducting layers 206a‘ and 
206a" on the sideWalls of the holes 202a‘ and 202a" may 
construct a ?rst conductive path 320a. Similarly, the verti 
cally laminated holes 2021)‘ and 20219" and the hole conduct 
ing layers 20619‘ and 20619" on the sideWalls of the holes 2021)‘ 
and 2021)" may construct a second conductive path 3201). 
Additionally, in one embodiment as shoWn in FIG. 1E, an 
insulating layer comprising the insulating layers 204a‘, 
204a", 2041)‘ and 20419" is preferably betWeen the ?rst con 
ductive path 320a/the second conductive path 320!) and the 
carrier substrate 200. The ?lling layers 208a‘, 208a", 2081)‘ 
and 2081)" may ?ll on the hole conducting layers of the ?rst 
conductive path 320a and the second conductive path 320b. 
[0021] Embodiments of the invention may further have 
many other variations. For example, the hole conducting lay 
ers of the ?rst conductive path 320a and the second conduc 
tive path 320!) may substantially ?ll the holes. A lateral con 
ductive layer may be betWeen the tWo laminated holes to 
electrically connect to the hole conducting layers. The other 
variations are dependant upon application and fabrication 
processes. 
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[0022] In this embodiment, the formation of the laminated 
holes comprise forming the upper holes and the upper con 
ductive layers and then forming the loWer holes and the loWer 
conductive layers, but the invention is not limited thereto. 
Alternatively, the formation of the laminated holes may com 
prise forrning loWer holes and the loWer conductive layers and 
then forming the upper holes and the upper conductive layers. 
Additionally, the cavity for the chip disposed thereon and the 
upper holes may be formed at the same step. 

[0023] Next, as shoWn in FIG. 1F, a chip array 301 com 
prising at least one chip, for example, a plurality of chips 302a 
and 30219 (The drawings of the described embodiments only 
shoW tWo chips 302a and 30219 for brevity, but the invention is 
not limited thereto), is disposed on the carrier substrate 200 
through an adhesive layer 324 such as a silver paste. In one 
embodiment, the chip array 301 may comprise an array con 
structed by light emitting components such as LEDs or laser 
diodes (LDs), but the invention is not limited thereto. The 
chips 302a and 30219 of the chip array 302 may respectively 
have ?rst electrodes 310a and 31111 and second electrodes 
31019 and 311b, Wherein the ?rst electrodes 310a and 31111 
and the second electrodes 31019 and 31119 of the chips 302a 
and 30219 are disposed on loWer surfaces of the chips 302a and 
3021). Alternatively, the ?rst electrodes 310a and 31111 and the 
second electrodes 31019 and 3111) may be respectively dis 
posed on the upper surfaces and the loWer surfaces of the 
chips. The ?rst electrodes 310a and 31111 and the second 
electrodes 31019 and 3111) may electrically connect to the ?rst 
conductive path 320a and the second conductive path 320!) 
through the hole conducting layer 206". For example, the ?rst 
electrode 310a and the second electrode 310!) of the chip 
302a respectively electrically connect to the hole conducting 
layers 206a" and 2060". The ?rst electrode 311a and the 
second electrode 311!) of the chip 302!) respectively electri 
cally connect to the hole conducting layers 20619" and 2060". 
Therefore, the chips 302a and 3021) may be in parallel or 
series connection. 
[0024] As shoWn on FIG. 1F, in other embodiments of the 
light emitting chips, a ?uorescent layer 336 having a uniform 
thickness may selectively conformably cover the light emit 
ting chip array 301. Further, in other embodiments, a lens 
structure 338 may be selectively formed on the chip array 
301. The lens structure 338 may be disposed as required. 
[0025] The exemplary embodiments of the chip package 
structure 500 have the folloWing advantages. For example, 
the chip package structure is fabricated by a Wafer level 
package process to package the chip array. Therefore, the chip 
package structure has much smaller dimensions than that of 
the conventional Wire-bonding type chip package structure. 
When the chip package structure is arranged in a pixel array 
for illumination or display, an exemplary embodiment of the 
chip package structure may alloW the pixel array to have a 
smaller pitch betWeen each light emitting device. Therefore, 
improving pixel continuity and visual effect. Additionally, the 
conductive path is constructed by laminated the upper and 
loWer holes, Wherein the upper and loWer holes further com 
prise a lateral conductive layer therebetWeen to increase con 
ductive area of the hole conducting layers. 
[0026] While the invention has been described by Way of 
example and in terms of the embodiments, it is to be under 
stood that the invention is not limited to the disclosed embodi 
ments. To the contrary, it is intended to cover various modi 
?cations and similar arrangements (as Would be apparent to 
those skilled in the art). Therefore, the scope of the appended 
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claims should be accorded the broadest interpretation so as to 
encompass all such modi?cations and similar arrangements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIGS. 1A-1F are cross sections shoWing the steps 
for fabricating a chip package structure according to an 
embodiment of the invention. 

SYMBOL DESCRIPTION OF THE DRAWINGS 

[0028] 500~chip package structure; 
[0029] 200~carrier substrate; 
[0030] 200a, 200b~surface; 
[0031] 202a‘, 2021)‘, 202a", 202b"~hole; 
[0032] 203~cavity; 
[0033] 204a‘, 2041)‘, 204a", 204b"~insulating layer; 
[0034] 206a‘, 2061)‘, 206a", 206b", 206c"~hole conduct 

ing layer; 
[0035] 208a‘, 2081)‘, 208a", 208b"~?lling layer; 
[0036] 301~chip array; 
[0037] 302a, 302b~chip; 
[0038] 310a, 311a~?rst electrode; 
[0039] 310b, 311b~second electrode; 
[0040] 320a~?rst conductive path; 
[0041] 320b~second conductive path; 
[0042] 324~adhesive layer; 
[0043] 336~?uorescent layer; 
[0044] 338~lens structure. 

1. A chip package structure, comprising: 
a carrier substrate having a cavity; 
a plurality of isolated conductive layers disposed on the 

carrier substrate; 
at least one chip disposed in the cavity of the carrier sub 

strate, Wherein the chip has a plurality of electrodes to 
electrically connect to the conductive layers; and 

a conductive path disposed in the carrier substrate, electri 
cally connected to the electrodes through the conductive 
layers, Wherein the conductive path comprises a plural 
ity of laminated holes. 

2. The chip package structure as claimed in claim 1, further 
comprising an insulating layer isolating the conductive layers 
and the carrier substrate or the conductive path and the carrier 
substrate from each other. 

3. The chip package structure as claimed in claim 1, 
Wherein the conductive layers are conformably disposed on 
sideWalls and a bottom portion of the cavity. 

4. The chip package structure as claimed in claim 1, 
Wherein the carrier substrate is a silicon substrate. 

5. The chip package structure as claimed in claim 1, further 
comprising a re?ection layer disposed on sideWalls and a 
bottom portion of the cavity. 

6. The chip package structure as claimed in claim 1, 
Wherein the conductive path passes through the carrier sub 
strate. 

7. The chip package structure as claimed in claim 6, 
Wherein the conductive path comprises a plurality of verti 
cally laminated holes and the conductive layers extend on a 
sideWall of the cavity. 

8. The chip package structure as claimed in claim 7, 
Wherein a plurality of the vertically laminated holes com 
prises a ?rst hole and a second hole, Wherein the ?rst hole and 
the second hole comprise a lateral conductive plate therebe 
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tween, wherein the lateral conductive plate electrically con 
nects to the conductive layers extended on the sideWall of the 
cavity. 

9. The chip package structure as claimed in claim 7, 
Wherein a plurality of the vertically laminated holes com 
prises a ?rst hole and a second hole, Wherein a surface of the 
?rst hole adjacent to the second hole is larger than a surface of 
the second hole adjacent to the ?rst hole. 

10. The chip package structure as claimed in claim 7, 
Wherein a plurality of the vertically laminated holes com 
prises a ?rst hole and a second hole, Wherein a surface of the 
?rst hole adjacent to the second hole is larger than a surface of 
the second hole adjacent to the ?rst hole, Wherein the ?rst hole 
and the second hole comprise a lateral conductive plate ther 
ebetWeen, Wherein the lateral conductive plate electrically 
connects to the conductive layers extending on the sideWall of 
the cavity. 

11. The chip package structure as claimed in claim 10, 
Wherein the ?rst hole is a loWer-level hole and the second hole 
is an upper-level hole. 

12. The chip package structure as claimed in claim 11, 
Wherein a depth of the upper-level hole is the same to that of 
the cavity. 

13. A method for fabricating a chip package structure, 
comprising: 

providing a carrier substrate; 
forming a ?rst hole from a ?rst surface of the carrier sub 

strate; 
forming a second hole from a second surface of the carrier 

substrate, connected and disposed corresponding to the 
?rst hole; 

forming a cavity on the second surface of the carrier sub 
strate; 
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forming a conductive path in the ?rst hole and the second 
hole and forming a plurality of conductive layers iso 
lated from each other, electrically connected to the con 
ductive path; and 

disposing at least one chip in the cavity of the carrier 
substrate, Wherein the chip has a plurality of electrodes 
to electrically connect to the conductive layers. 

14. The method for fabricating a chip package structure as 
claimed in claim 13, further comprising forming an insulating 
layer on the carrier substrate to isolate the conductive layers 
from the conductive path. 

15. The method for fabricating a chip package structure as 
claimed in claim 14, Wherein the ?rst hole and the second hole 
comprise a lateral conductive plate therebetWeen. 

16. The method for fabricating a chip package structure as 
claimed in claim 14, Wherein a surface of the ?rst hole adja 
cent to the second hole is larger than a surface of the second 
hole adjacent to the ?rst hole. 

17. The method for fabricating a chip package structure as 
claimed in claim 14, Wherein the ?rst hole and the second hole 
comprise a lateral conductive plate therebetWeen, and a sur 
face of the ?rst hole adjacent to the second hole is larger than 
a surface of the second hole adjacent to the ?rst hole. 

18. The method for fabricating a chip package structure as 
claimed in claim 14, Wherein the ?rst hole is a loWer-level 
hole and the second hole is an upper-level hole. 

19. The method for fabricating a chip package structure as 
claimed in claim 18, Wherein the upper-level hole and the 
cavity are formed in the same step. 

20. The method for fabricating a chip package structure as 
claimed in claim 19, Wherein the upper-level hole and the 
loWer-level hole are formed at different steps. 

* * * * * 


