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(57) ABSTRACT 
A semiconductor package including a semiconductor chip 
having bonding pads respectively arranged in a line adjacent 
to four sides of the upper surface; gold bumps formed on 
each bonding pad; a glass substrate Which is made by 
forming metal patterns, the metal pattern including an inner 
pattern electrically connected to the bonding pad of the 
semiconductor chip through the gold bumps, an outer pat 
tern, and a connecting pattern betWeen the inner pattern and 
the outer pattern: a Dam having a frame-shape on the 
connecting pattern and surrounding the inner patterns; seal 
ing material sealing the space betWeen the glass substrate 
around the semiconductor chip and solder balls attached on 
the outer patterns of each metal pattern. 
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FIG. 1 
(PRIOR ART) 
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FIG. 2 
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FIG.4 
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FIG.5A 
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FIG.5C 
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SEMICONDUCTOR PACKAGE AND METHOD OF 
FABRICATING THE SAME 

FIELD 

[0001] The present invention relates to a semiconductor 
package, and more particularly to a semiconductor package 
Which is minimized and thinned While having reliability and 
a method of fabricating the same. 

BACKGROUND 

[0002] As is Well knoWn, microelectronic devices have a 
tendency to be minimiZed and thinned With its functional 
development and a semiconductor package mounted on a 
mother board is also folloWing the tendency in order to 
realiZe a mounting of high integration. 

[0003] Most of these semiconductor packages have a 
structure that the semiconductor chips are sealed With a 
sealing material such as Epoxy Molding Compound (EMC) 
and a plurality of leads are fetched/formed outWardly from 
the sealing material. 

[0004] HoWever, some devices such as Charge Coupled 
Device (CCD) have a characteristic that an active area 
thereof should be open, thereby it is difficult to be sealed 
With EMC. This is because the contact betWeen the open 
active area of CCD and the EMC causes the CCD to have a 
defect. 

[0005] Therefore, it is suggested a packaging method 
using a base mold and a cover for packaging the semicon 
ductor chip such as the CCD. A conventional semiconductor 
package according to the method using the base mold and 
cover Will be described accompanying With FIGS. 1 and 2. 

[0006] FIG. 1 is a cross-sectional vieW of a conventional 
ceramic package using a base mold being consist of ceramic 
and a cover being consist of glass. 

[0007] As shoWn in FIG. 1, a semiconductor chip (5) such 
as CCD is mounted on a ceramic base mold (1) and the upper 
part of the ceramic base mold (1) is sealed With a glass (8) 
in order to prevent the semiconductor chip (5) from being 
contaminated. The ceramic base mold (1) has a rectangular 
shape as a Whole having a cavity (2) of step i type therein 
and a plurality of leads (4) are fetched/formed outWardly 
from a step surface (3) of one side and the other sides. The 
semiconductor chip (5) is attached on the bottom of a cavity 
(2) by using an adhesive (6) of an epoXy type. Abonding pad 
(5a) of the semiconductor chip (5) is electrically connected 
to one terminal, that is, electrode pad (4a) of the lead (4) by 
an aluminum or a gold Wire 

[0008] FIG. 2 is a cross-sectional vieW of a conventional 
plastic package using EMC and glass. The same codes are 
used for the same parts as those of FIG. 1. 

[0009] As shoWn in FIG. 2, a semiconductor chip (5) is 
adhered on a die pad (11) of a conventional lead frame (20) 
composed of a die pad (11), an inner lead (12), and an outer 
lead (13) by an adhesive The bonding pad (5a) of the 
semiconductor chip (5) is electrically connected to the inner 
lead (12) of the lead frame (20) by aluminum or gold Wire 
(7). The loWer part of the semiconductor chip (5) and a 
selected part of the lead frame (20) are molded With EMC in 
order to prevent the upper part of the semiconductor chip (5) 
and the inner lead part Which is Wire-bonded thereto from 
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being covered. The code 21 is a EMC base mold composed 
of EMC. The upper part of the EMC base mold (21) is sealed 
With a glass (8) in order to prevent the semiconductor chip 
(5) from being contaminated. 

[0010] HoWever, it is difficult to minimiZe and lighten the 
above-mentioned packages because of the structural char 
acteristics thereof. And, it is also difficult to be applied to 
packaging of highly integrated device since there is a 
limitation on the number of applicable leads. 

[0011] And, ceramic package is very expensive, thereby 
difficult to use. Moreover, a micro-gab betWeen EMC and 
glass, that is, a difference in characteristics betWeen EMC, 
an organic matter and glass, an inorganic matter degrades a 
quality and reliability of the plastic package. Contamination 
of the semiconductor chip due to alpha i particle from the 
EMC is also a cause to degrade a quality i and reliability. 

SUMMARY 

[0012] Therefore, the present invention Was a proposal in 
order to solve the problem, it is an object of the present 
invention to provide a semiconductor package Which is 
minimiZed and thinned While having reliability and the 
method of fabricating the same. 

[0013] According to one embodiment of the present inven 
tion, a semiconductor chip having bonding pads respectively 
arranged in a line adjacent to four sides of the upper surface; 
gold bumps formed on each bonding pad; a glass substrate 
Which is made by forming metal patterns corresponding to 
the bonding pads on one side, the metal pattern consists of 
an inner pattern electrically connected to the bonding pad of 
the semiconductor chip through the gold bump, an outer 
pattern separated from the inner pattern and connecting 
pattern betWeen the inner pattern and the outer pattern, and 
then forming Dam in a frame-shape on the connecting 
pattern and on the one side to surround the inner patterns; 
sealing material sealing the space betWeen the glass sub 
strate around the semiconductor chip to the Dam eXcept for 
the outer pattern of the metal pattern; and solder balls 
attached on the outer patterns of each metal pattern. 

[0014] According to another embodiment of the present 
invention, a method of fabricating a semiconductor package 
comprises the steps of preparing a semiconductor chip 
having bonding pads arranged in a line adjacent to four sides 
of the upper surface and glass substrate Which has formed 
metal patterns consisting of an inner pattern, an outer pattern 
and a connecting pattern on the position corresponding to 
the bonding pads; forming gold bumps on each bonding pad; 
forming a Dam in a frame-shape surrounding the inner 
patterns on the connecting patterns and the one side of the 
glass substrate; bonding the semiconductor chip and the 
glass substrate by using the gold bump to electrically 
connect the bonding pad and the inner pattern; sealing a 
space betWeen the glass substrate around the semiconductor 
chip to the Dam eXcept for the outer pattern; and attaching 
solder balls on the outer patterns of each metal pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The above objects, and other features and advan 
tages of the present invention Will become more apparent 
after reading the folloWing detailed description When taken 
in conjunction With the draWings, in Which: 
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[0016] FIG. 1 is a cross-sectional vieW of a conventional 
ceramic package. 

[0017] FIG. 2 is a cross-sectional vieW of a conventional 
plastic package. 

[0018] FIG. 3 is a cross-sectional vieW of a semiconductor 
package according to the present invention. 

[0019] FIG. 4 is a ?oor plan of a glass substrate according 
to the present invention. FIGS. 5A to 5D are process flows 
to shoW a method of fabricating a semiconductor package 
according to the present invention. 

DETAILED DESCRIPTION 

[0020] FIG. 3 is a cross-sectional vieW illustrating a 
semiconductor package according to the embodiments of the 
present invention. 

[0021] As illustrated, there are provided a semiconductor 
chip (30) having bonding pads (30a) dan a glass substrate 
(40) having formed metal patterns (35) thereon correspond 
ing to the bonding pads (30a). Here, the semiconductor chip 
(30) and the glass substrate (40) are arranged so that the 
bonding pads (30a) and the metal pattern (35) are put 
opposite each other. One side (31: hereinafter, referred as 
inner pattern) of the bonding pad (30a) and the metal pattern 
is bonded and electrically connected by the gold bump (41) 
formed on the bonding pad 10 (30a). A solder ball (43) is 
attached on the other side (33: hereinafter, referred as outer 
pattern) of the metal pattern, thereby functioning as a 
mounting means on a mother board. The space betWeen the 
glass substrate (40) around the semiconductor chip (30) to 
the Dam (36) eXcept for the outer pattern (33) of the metal 
pattern (35) is sealed With sealing material(42) composed of 
epoXy or resin of polymer type. 

[0022] As the semiconductor chip is CCD, a color ?lter is 
formed on an active area of the upper surface thereof. 

Although it is not shoWn, the bonding pads (30a) are 
respectively arranged in a line adjacent to four sides of upper 
surface of the semiconductor chip (30). The gold bump (41) 
if has a height of 50~175 pm and a diameter of 50~100 pm. 
The sealing material (42) has a characteristic of curing at a 
temperature of 70~120° C., such as epoXy or resin of 
polymer type. A composition rate of tin to lead is 60~80 to 
40~20 Wt % in the solder ball (43) and silver, gold, chrome 
or cobalt is used as a dopant to increase reliability. The siZe 
of the dopant is about 10 to 40 mil. 

[0023] As shoWn in FIG. 4, the metal patterns (35) are 
formed on the position corresponding to each bonding pad 
of semiconductor chip and have a frame-shape, that is, the 
Dam (36) surrounds the inner pattern (31) of the metal 
pattern (35). 
[0024] The metal pattern (35) comprises an inner pattern 
(31), an outer pattern (33) and an connecting pattern 
betWeen them. The metal pattern (35) is made of one 
compound selected from indium+tin, indium+tin+copper, 
indium+tin+gold or indium+tin+copper+gold. Alternatively, 
metals having a similar electric characteristic to these com 
pounds are also used. The metal pattern (35) has a thickness 
over 1 pm, preferably 1 to 3 pm and a Width over 50 pm, 
preferable 50 to 70 pm. In consideration of a contact With the 
gold bump (41), the inner pattern (31) has a siZe over 50 
pm><50 pm, preferably 50 pm><50 pm to 100 pm><100 pm. 
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And, in consideration of attachment of the solder ball (43), 
the outer pattern (33) has a siZe over 75 pm><75 pm, 
preferably 75 pm><75 pm to 100 pm><100 pm. 

[0025] The Dam (36) has a structure that it surrounds the 
inner patterns (31), that is, a frame-shape and it is formed on 
the connecting pattern (32) and the glass substrate (40). The 
Dam (36) is composed of opaque resin having no solvent 
such as epoXy or polymer resin. And, the Width is about 30 
to 100 pm and the height is 10 to 70 pm. 

[0026] The semiconductor package of the above structure 
has an economical advantage since high-priced ceramic base 
mold is not used. Moreover, it has reliability since EMC 
generating alpha particles is not used. 

[0027] A method of fabricating the semiconductor pack 
age according to the present invention Will be described 
referring to FIGS. 5A to 5D. 

[0028] Referring to FIG. 5A, there is provided a semi 
conductor chip (30) having bonding pads (30a) arranged in 
a line adjacent to each four side. And, gold bumps (41) are 
formed on each bonding pad (30a). The gold bump (41) is 
preferably formed by Stud Bump Bonding (SSB) at a 
temperature of 150 to 280° C. under a pressure of 20 to 250 
and a poWer of 30 to 150 mW. And, the gold bump(41) has 
a height of 50 to 175 pm and diameter of 50 to 100 pm. Here, 
the height can be controlled by the method such as tearing, 
pulling or coining. 

[0029] Referring to FIG. 5B, the metal patterns (35) are 
formed corresponding to the bonding pads (30a), and sub 
sequently, there is provided a glass substrate having formed 
a Dam (36) therein. The metal pattern (35) comprises an 
inner pattern (31), a connecting pattern (32) and outer 
pattern (33) and the Dam (36) is formed in a frame-shape to 
surround the inner patterns (31) on the connecting pattern 
(32) and the glass substrate (40). The Dam is formed on the 
connecting pattern approximately 20 pm separated from the 
inner pattern (31) by screen printing or dispensing to have a 
height of 10 to 70 pm and a Width of 30 to 100 pm. 

[0030] Referring to FIG. 5C, the semiconductor chips (30) 
are arranged on the upper portion of the glass substrate (40) 
so that the gold bumps (41) on the bonding pad(30a) are 
arranged on the upper portion of the inner pattern (31) 
Subsequently, the semiconductor chip (30) is bonded on the 
glass substrate (40) in accordance With a thermal compres 
sion process. Here, the bonding pad (30a) and the inner 
pattern (31) are electrically connected by the gold bump(41). 
The thermal compression process is conducted at a tempera 
ture of 100 to 150° C. under a pressure of 50 gf/Bump and 
for 2 to 5 seconds. 

[0031] Referring to FIG. 5D, the areas around the semi 
conductor chip (30), that is, four sides of semiconductor chip 
(30) eXcept for the outer pattern (33) are sealed to the Dam 
(36) With sealing material (42). The object of sealing is to 
have reliability of semiconductor chip (30) and the metal 
pattern (35). The materials curing at a temperature of 70 to 
120-C. are used as a sealing material, for example, epoXy or 
polymer resin. 

[0032] Subsequently, as shoWn in FIG. 3, a solder ball 
functioning as mounting means on the mother board is 
attached on the outer pattern (33) of the metal pattern (35), 
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thereby obtaining a semiconductor package according to the 
present invention. The solder ball (43) has a siZe of about 10 
to 40 mil. 

[0033] As described above, a semiconductor package 
according to the present invention has advantages of reduc 
ing cost and improving reliability since it does not use 
ceramic base mold and EMC. And, a semiconductor package 
according to the present invention can be minimized and 
thinned more easily since it has a structure that the chip and 
substrate are electrically connected by a gold bump. 

[0034] Various other modi?cations Will be apparent to and 
can be readily made by those skilled in the art Without 
departing from the scope and spirit of the present invention. 

What is claimed is 
1. A semiconductor package comprising, 

a semiconductor chip having bonding pads respectively 
arranged in a line adjacent to four sides of the upper 
surface; p1 gold bumps formed on each bonding pad; 
p1 a glass substrate Which is made by forming metal 
patterns corresponding to the bonding pads on one side, 
the metal patterns including an inner pattern electrically 
connected to the bonding pad of the semiconductor 
chip through the gold bump, an outer pattern separated 
from the inner pattern and connecting pattern betWeen 
the inner pattern and the outer pattern, and then forming 
a Dam in a frame-shape on the connecting pattern and 
on the one side to surround the inner patterns; 

sealing material sealing the space betWeen the glass 
substrate around the semiconductor chip to the Dam 
eXcept for the outer pattern of the metal pattern; and 

solder balls attached on the outer patterns of each metal 
pattern. 

2. The semiconductor package according to claim 1, 
further comprising a color ?lter formed on an active area of 
the upper surface of the semiconductor chip. 

3. The semiconductor package according to claim 1, 
Wherein the gold bumps have a height of 50 to 175 pm, and 
diameter of 50 to 100 pm. 

4. The semiconductor package according to claim 1, 
Wherein the metal patterns comprise one compound selected 
from the group consisting of indium+tin, indium+tin+cop 
per, indium+tin+gold, and indium+tin+copper+gold. 

5. The semiconductor package according to claim 1, 
Wherein the metal patterns have a thickness of 1 to 3 m and 
a Width of 50 to 70 pm. 

6. The semiconductor package according to claim 1, 
Wherein a siZe of the inner pattern is 50 pm><50 pm to 100 
pm><100 pm, and that of the outer pattern is 75 pm><75 pm 
to 100 pm><100 pm. 

7. The semiconductor package according to claim 1, 
Wherein the Dam is made of epoXy or polymer resin. 

8. The semiconductor package according to claim 1, 
Wherein the Dam has a Width of 30 to 100 pm and a height 
of 10 to 70 pm. 

9. The semiconductor package according to claim 1, 
Wherein the sealing material is made of epoXy of polymer 
resin. 

10. The semiconductor package according to claim 1, 
Wherein the solder balls are made of a material that has a 
composition ratio 60~80 to 40~20 Wt % of tin to lead. 
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11. The semiconductor package according to claim 10, 
Wherein the solder balls comprise at least one dopant 
selected form the group consisting of silver, gold, chrome, 
and cobalt. 

12. The semiconductor package according to claim 1, 
Wherein the solder balls have a siZe of 10 to 40 mil. 

13. A method of fabricating a semiconductor package 
comprising the steps of 

preparing a semiconductor chip having bonding pads 
arranged in a line adjacent to four sides of an upper 
surface and glass substrate Which has formed metal 
patterns including an inner pattern, an outer pattern and 
a connecting pattern on a position corresponding to the 
bonding pads; 

forming gold bumps on each bonding pad; 

forming a Dam in a frame-shape surrounding each inner 
pattern on each connecting pattern and one side of the 
glass substrate; 

bonding the semiconductor chip and the glass substrate by 
using the gold bumps to electrically connect the bond 
ing pad and each inner pattern; 

sealing a space betWeen the glass substrate around the 
semiconductor chip to the Dam eXcept for each outer 
pattern; and 

attaching solder balls on the outer pattern of each metal 
pattern. 

14. The semiconductor package according to claim 13, 
farther comprising: 

forming a color ?lter on an active area of the upper 
surface of the semiconductor chip. 

15. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of forming gold 
bumps comprises the step of: 

forming the gold bumps at a temperature of 150 to 280° 
C. under a pressure of 20 to 250 and a poWer of 30 to 
150 mW. 

16. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of forming the gold 
bumps comprises the step of: 

forming the gold bumps at a height of 50 to 175 pm and 
a diameter of 50 to 100 pm. 

17. The method of fabricating a semiconductor package 
according to claim 16, Wherein the step of forming gold 
bumps comprises the step of: 

controlling the height of the gold bumps by one of tearing, 
pulling and coining. 

18. The method of fabricating a semiconductor package 
according to claim 13, further comprising the step of select 
ing one compound from the group consisting of indium+tin, 
indium+tin+copper, indium+tin+gold and indium+tin+cop 
per+gold to comprise the formed metal pattern. 

19. The method of fabricating a semiconductor package 
15 according to claim 13, further comprising the step of 
forming the formed metal patterns a thickness of 1 to 3 pm 
and Width of 50 to 70 pm. 

20. The method of fabricating a semiconductor package 
according to claim 13, further comprising the steps of: 
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forming a size of the inner pattern to 50 pm><50 pm to 100 
pm><100 pm and forming a siZe of the outer pattern to 
75 pm><75 pm to 100 pm><100 pm. 

21. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of forming the DAM 
comprises the step of making the Dam of epoxy or polymer 
resin. 

22. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of forming the Dam 
comprises the step of: 

forming the DAM to have a r 4 Width of 30 to 100 pm and 
a height of 10 to 70 pm. 

23. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of forming the Dam 
comprises the step of: 

forming the DAM by one of screen printing and dispens 
ing. 

24. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of bonding betWeen 
the semiconductor chip and the glass substrate comprises the 
step of: 

selecting to conduct the step of bonding in accordance 
With thermal compression. 

25. The method of fabricating a semiconductor package 
according to claim 24, Wherein the step of bonding com 
prises the step of: 
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conducting the thermal compression at a temperature of 
100 to 150° C. under a pressure of 0 to 50 gf/Bump for 
2 to 5 seconds. 

26. The method of fabricating a semiconductor package 
according to claim 13, Wherein the sealing material is 
formed using epoXy or polymer resin. 

27. The method of fabricating a semiconductor package 
according to claim 13, Wherein the step of sealing comprises 
the step of: 

curing a material at a temperature of 70 to 120° C. 

28. The method of fabricating a semiconductor package 
according to claim 13, Wherein the solder balls are made of 
a material that has a composition rate 60~80 to 40~20 Wt % 
of tin to lead. 

29. The method of fabricating a semiconductor package 
according to claim 28, Wherein the solder balls comprise one 
dopant selected from the group consisting of silver, gold, 
chrome and cobalt. 

30. The method of fabricating a semiconductor package 
according to claim 13, Wherein the solder balls have a siZe 
of 10 to 40 mil. 


