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(57) ABSTRACT 

A dual-dies packaging structure is provided. The dual-dies 
packaging structure includes a lead frame, Which further 
includes a die pad and several lead legs, in Which the die pad 
includes an upper surface and a loWer surface. A ?rst die, 
having several ?rst bonding pads, is ?xed on the upper 
surface of the die pad by, for example, gluing it. The ?rst 
bonding pads remain exposed. A second die, having several 
second bonding pads, is ?xed on the loWer surface by, for 
example, gluing it. The second bonding pads remain 
exposed. Abumping redistribution structure layer is located 
on the second die so as to redistribute each of the second 
bonding pads to a pseudo-bonding pad. Each pseudo-bond 
ing pad has its proper location With respect to the ?rst 
bonding pads. Thus, When several bonding Wires are used to 
bond the ?rst bonding pads and the pseudo-bonding pads to 
the lead legs, bonding Wires can be regularly and simply put 
on Without crossing or entangling to each other. 
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FIG. 2 (PRIOR ART) 
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DUAL-DIES PACKAGING STRUCTURE AND 
PACKAGING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to semiconductor die pack 
aging, and more particularly to a dual-dies packaging struc 
ture, and a packaging method. 

[0003] 2. Description of Related Art 

[0004] As a device integration continuously increases, a 
more ef?cient packaging structure of dies is also desired by 
manufacturers. In order to more effectively use an available 
space, tWo dies may be packaged together in an integrated 
circuit (IC) chip, in Which these tWo dies may have either 
similar function or different function. Thus, the dual-dies IC 
chip can have a greater capability or more various functions. 
HoWever, it is dif?cult to achieve this kind of dual-dies 
packaging structure. 

[0005] When tWo dies are to be packaged together, these 
tWo dies usually are respectively mounted on both sides of 
a lead frame. If these tWo dies have an identical circuit 
layout, such as tWo dynamic random access memory 
(DRAM) dies to increase memory capacity, those bonding 
Wires betWeen bonding pads and the lead frame inevitably 
need to cross to each other or even entangle together. In 
order to avoid this issue, several dual-dies packaging struc 
tures are proposed. 

[0006] FIG. 1 is a cross-sectional vieW of an IC chip, 
schematically illustrating a conventional dual-dies packag 
ing structure. In FIG. 1, an usual dual-dies packaging 
structure includes a die pad 14, Which is horiZontally set. A 
die 12 is ?xed on an upper surface of the die pad 14, and a 
die 16 is ?xed on a loWer surface of the die pad 14. The die 
16 is a mirror die With respect to the die 12 so that bonding 
Wires 10 are not necessarily crossed to each other. In this 
conventional manner, the circuit layout of the die 16 is 
necessary to be eXtra designed to ?t its mirror structure With 
respect to the die 12. This increases fabrication time and 
fabrication cost. 

[0007] FIG. 2 is a cross-sectional vieW of an IC chip, 
schematically illustrating an another conventional dual-dies 
packaging structure. In FIG. 2, a die pad 33 is horiZontally 
set in a space. According to the geometry location of the die 
pad 33, the die pad 33 includes an additional circuit, called 
an interposer 36, located on a loWer surface of the die pad 
33. An usual die 32 is ?Xed on an upper surface of the die 
pad 33, a die 34, identical to the die 32, is ?Xed on a loWer 
surface of the die pad 33. The interposer 36 is used to 
convert bonding pad locations of the die 34 into a neW 
locations so that bonding Wires 30 for the die 34 need not 
cross each other. This conventional method has it limitation. 
If a die dimension is large and occupies most of the area of 
the die pad 33, then there is no available area on the die pad 
33 for forming the interposer 36. Moreover, signal is led out 
through the interposer 36, the signal may be distorted. An 
unequal bonding length may also cause a signal delay. 

[0008] There is also another dual-dies packaging structure. 
A die pad is replaced by a printed circuit board. Through a 
layout of the printed circuit board, signals of dies can be led 
out. This method also has it draWbacks. Since the material 
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of the printed circuit board and the packaging glue have a 
poor glue performance. This cause an increase of fabrication 
cost to obtain a suf?cient glue strength. Moreover, the 
signals may also distorted. 

SUMMARY OF THE INVENTION 

[0009] It is therefore an objective of the present invention 
to provide a dual-dies packaging structure, Which makes use 
of a bumping redistribution method to relocate bonding pad 
location so that the relocated bonding pad pattern has a 
match With an usual bonding pad pattern. The dies therefore 
can be easily and symmetrically bonded out through bond 
ing Wires. A signal delay is also avoided. 

[0010] It is another an objective of the present invention to 
provide a more ef?cient packaging method to package 
dual-dies so that dual-dies simply packaged With a loWer 
fabrication cost and a loWer fabrication time. 

[0011] In accordance With the foregoing and other objec 
tives of the present invention, a dual-dies packaging struc 
ture is provided. The dual-dies packaging structure includes 
a lead frame, Which further includes a die pad and several 
lead legs, in Which the die pad includes a ?rst surface and a 
second surface. A ?rst die With several ?rst bonding pads is 
?Xed on the ?rst surface of the die pad by, for eXample, 
gluing it. The ?rst bonding pads remain eXposed. A second 
die, having several second bonding pads, is ?Xed on the 
second surface by, for eXample, gluing it. The second 
bonding pads remain eXposed. A bumping redistribution 
structure layer is located on the second die so as to redis 
tribute each of the second bonding pads to a pseudo-bonding 
pad. Each pseudo-bonding pad has its proper location With 
respect to the ?rst bonding pads. Thus, When several bond 
ing Wires are used to bond the ?rst bonding pads and the 
pseudo-bonding pads to the lead legs, bonding Wires can be 
regularly and simply put on Without crossing or entangling 
to each other. All this coupling structure described above is 
?rmly sealed by a packaging glue material, such as resin. 
When the dual-dies packaging structure is done, some other 
packaging processes are performed to accomplish an IC 
chip. 

[0012] In the foregoing, in accordance With the above 
objective and other objectives of the present invention, a 
dual-dies packaging method is also provided. The dual-dies 
packaging method includes ?Xing a ?rst die on one surface 
of a die pad, that is, a ?rst surface of the die pad. The die pad 
is a part of a lead frame, Which further includes several lead 
legs. The ?rst die includes several ?rst bonding pads, Which 
are eXposed. Using a bumping redistribution method to form 
a bumping redistribution structure layer on the second die to 
redistribute its second bonding pads forms several pseudo 
bonding pads on the second die. The second die is ?Xed by, 
for eXample, glue on a second surface of the die pad, Which 
is opposite to the ?rst surface. The pseudo-bonding pads 
have proper relative locations to the ?rst bonding pad of the 
?rst bonding pads. Thus, When several bonding Wires are 
used to bond the ?rst bonding pads and the pseudo-bonding 
pads to the lead legs, bonding Wires can be regularly and 
simply put on Without crossing or entangling to each other. 
A packaging glue/?rm process is performed to seal the ?rst 
die, the second die, the die pad, the bonding Wire, and the 
bumping redistribution structure layer and form a ?rmed IC 
chip. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0013] The invention can be more fully understood by 
reading the following detailed description of the preferred 
embodiment, With reference made to the accompanying 
draWings as folloWs: 

[0014] FIG. 1 is a cross-sectional vieW of an IC chip, 
schematically illustrating a conventional dual-dies packag 
ing structure; 

[0015] FIG. 2 is a cross-sectional vieW of an IC chip, 
schematically illustrating an another conventional dual-dies 
packaging structure; 

[0016] FIG. 3 is a cross-sectional vieW of an IC chip, 
schematically illustrating a dual-dies packaging structure, 
according to a preferred embodiment of the invention; 

[0017] FIG. 4 is a schematic draWing, illustrating a layout 
of a bumping redistribution structure; and 

[0018] FIG. 5 is a cross-sectional vieW of a die With a 
bumping redistribution structure layer, schematically illus 
trating a detailed structure of the bumping redistribution 
structure layer. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0019] FIG. 3 is a cross-sectional vieW of an IC chip, 
schematically illustrating a dual-dies packaging structure, 
according to a preferred embodiment of the invention. In 
FIG. 3, there is a lead frame 64, Which includes a die pad 
59 and several lead legs 62. The die pad 59 has an upper 
surface 60 and a loWer surface 61, Which are so-called from 
a geometric point of vieW. A die 42 is ?xed on the upper 
surface 60 of the die pad 59 by, for example, gluing it at its 
backside. The die 42 includes several bonding pad 48 on its 
front side 44. A die 50 With a bumping redistribution 
structure layer 56 is ?xed on the loWer surface 61 of the die 
pad 59 by, for example, gluing it at its back side. The die 50 
includes several bonding pad 58 on its front side 52, on 
Which the bumping redistribution structure layer 56 is 
formed on it. The bumping redistribution structure layer 56 
is used to redistribute the bonding pads 58 of the die 50 so 
as to respectively obtain several pseudo-bonding pads in the 
bumping redistribution structure layer 56. Details of the 
bumping redistribution structure layer 56 are to be described 
later. When the die 50 is ?xed on the loWer surface 61 of the 
die pad 59, the pseudo-bonding pads in the bumping redis 
tribution structure layer 56 have proper distribution to 
functionally match the bonding pads 48 of the die 42 so that 
bonding Wires 40 can be simply put on to connect the 
bonding pads 48 of die 42 and the pseudo-bonding pads in 
the bumping redistribution structure layer 56 to the adjacent 
lead legs 62 Without crossing or entangling to each other. 
After bonding Wires 60 are put on, the lead frame 64 With 
dies 42, 50, bumping redistribution structure layer 56, and 
bonding Wires 60 is ?rmly sealed by a packaging glue, such 
resin so as to obtain a ?rm IC device. Since this part to 
accomplish the IC chip packaging is not related to the 
invention and is Well knoWn by the one skilled in the art, it 
is not further detailedly described here. 

[0020] About the bumping redistribution structure layer 
56, its structure layout is illustrated in FIG. 4. FIG. 4 is a 
schematic draWing, illustrating a layout of a bumping redis 
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tribution structure. In FIG. 3 and FIG. 4, the bumping 
redistribution structure layer 56 includes several bonding 
pad conductive lines 84. For each of the conductive lines 84, 
one end of one bonding-pad conductive line 84 has one via 
plug 76, and the opposite end has one pseudo-bonding pad 
70. When the bumping redistribution structure layer 56 is 
formed on the die 50 at its front side 52, the via plug 76 is 
exactly electrically coupled to one of the bonding pads 58 of 
the die 50 so that the bonding pads 58 is redistributed to the 
pseudo-bonding pad 70. For example, for a common situa 
tion that the die 42 and the die 50 are identical, such as a 
DRAM die, its layout including several bonding-pad con 
ductive lines 84 is schematically illustrated in FIG. 4. The 
pseudo-bonding pads 70 are simply located on the opposite 
end of the original bonding pads 58 of the die 50, Where is 
the location of the via plugs 76. In this manner, the pseudo 
bonding pads 70 are respectively very close to the bonding 
pads of the die 42 With the same function so that the bonding 
Wires 40 to be connected to its corresponding lead legs 62 
are easily and simply put on Without crossing or entangling 
to each other. 

[0021] FIG. 5 is a cross-sectional vieW of a die With a 
bumping redistribution structure layer, schematically illus 
trating a detailed structure of the bumping redistribution 
structure layer. In FIGS. 3-5, a method to form the bumping 
redistribution structure layer 56 is also described in the 
folloWing descriptions. The method starts from the die 50, of 
Which the backside 54 is glued on the die pad 59 at its loWer 
surface 61. The front side 52 of the die 50 includes the 
bonding pads 58. In this cross-sectional vieW, only one 
bonding pad 58 is presented. A Water resistance layer 72 
including, for example, polyimide is formed over the die 50 
at its front side 52. The Water resistance layer 72 is patterned 
to form a via opening 74 in the Water resistance layer 72 so 
as to expose the bonding pad 58. The conductive plug 76 is 
formed to ?ll the via opening 74. A loWer conductive line 
layer 78 including, for example, copper is formed on the 
Water resistance layer 72 to have an electric coupling With 
the conductive via plug 76. A middle conductive line layer 
80 including, for example, nickel is formed on the loWer 
conductive line layer 78. An upper conductive line layer 82 
including, for example, gold (Au) is formed on the middle 
conductive layer 80. All of the loWer, middle, and upper 
conductive line layers 78, 80, 82 form the bonding-pad 
conductive line 84. The end portion opposite to the via plug 
76 serves as the pseudo-bonding pad 70. As a result, the 
bonding pad 58 is redistributed to the pseudo-bonding pad 
7 6. 

[0022] When the die 42 and the die 50 With bumping 
redistribution structure layer 56 are respectively glued on the 
upper surface 60 and the loWer surface 61 of the die pad 59, 
the bonding Wire 40, Which usually includes a metal Wire 
coated With gold or a gold Wire, is put on betWeen the lead 
legs 62 and the pseudo-bonding pad 70. The Whole coupling 
structure is sealed by a packaging glue material 66, such as 
resin, to ?x the Whole coupling structure. A packaged IC 
chip is formed. 

[0023] In the above descriptions, the die 50 can be either 
identical or different to the die 42. The packaging method is 
even suitable for several dies greater then tWo. In this case, 
each of dies 50 on the loWer surface 61 of the die pad 59 has 
an individual bumping redistribution structure layer 56. 
Moreover, the die 42 and the die 50 can also be respectively 
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?xed on the lower surface 61 and the upper surface 60 of the 
die pad 59. The properties of the invention remain the same. 

[0024] In conclusion, the invention has several character 
istics as folloWs: 

[0025] 1. TWo dies 42, 50 are packaged in one die pad 59 
so that the packaging density is increased. Using the bump 
ing redistribution structure layer 56 fabricated in a loW 
fabrication cost, the packaged chip at least double its capa 
bility. 
[0026] 2. The dual-dies packaging structure is achieved 
Without a need of redesign a mirror die like the one in the 
conventional packaging method. 

[0027] 3. Since the bumping redistribution structure layer 
56 is formed With a compact space, the line length difference 
betWeen the original bonding pad 58 and the pseudo 
bonding pad 70 to the lead leg 62 is short, the signal time 
delay is effectively avoided. 

[0028] 4. The bumping redistribution structure layer 56 is 
not limited by the dimension of the die pad 59, in Which the 
area dimension of the bumping redistribution structure layer 
56 is about equal to the area dimension of the die 50. 

[0029] 5. The packaging method of the invention is suit 
able for either tWo identical dies or tWo different dies, or 
even for several dies greater than tWo. 

[0030] The invention has been described using an eXem 
plary preferred embodiment. HoWever, it is to be understood 
that the scope of the invention is not limited to the disclosed 
embodiment. On the contrary, it is intended to cover various 
modi?cations and similar arrangements. The scope of the 
claims, therefore, should be accorded the broadest interpre 
tation so as to encompass all such modi?cations and similar 
arrangements. 

What is claimed is: 
1. A dual-dies packaging structure comprising: 

a lead frame, Which comprises a die pad and a plurality of 
lead legs; 

a ?rst die, Which comprises a ?rst front side having a 
plurality of ?rst bonding pads, and is ?Xed to the die 
pad through its backside, Wherein the die pad com 
prises a ?rst surface used to hold the ?rst die; 

a second die, Which comprises a second front side having 
a plurality of second bonding pads, and is ?Xed to the 
die pad through its backside, Wherein the die pad 
comprises a second surface, opposite to the ?rst sur 
face, to hold the second die; 

a bumping redistribution structure layer located on the 
second front side of the second die so as to respectively 
redistribute the second bonding pads to a plurality of 
pseudo-bonding pads so that those the ?rst binding 
pads and the pseudo-bonding pads have similar func 
tion are closely grouped together; 

a plurality of bonding Wires, being put on to electrically 
connect the ?rst bonding pads and the pseudo-bonding 
pads to the corresponding lead legs With a simple 
connection layout. 
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2. The structure of claim 1, Wherein the structure further 
comprises a package glue material to ?rmly seal the struc 
ture but leave a portion of each of the lead legs to be 
eXposed. 

3. The structure of claim 1, Wherein the ?rst die is 
identical to the second die. 

4. The structure of claim 3, Wherein the second die With 
the bumping redistribution structure layer comprises the 
pseudo-bonding pads, Which are respectively closely located 
at mirror symmetric locations of the ?rst bonding pads. 

5. The structure of claim 1, Wherein the ?rst die is 
identical to the second die. 

6. The structure of claim 5, Wherein the second die With 
the bumping redistribution structure layer comprises the 
pseudo-bonding pads, Which has proper locations to func 
tionally match the ?rst bonding pads. 

7. The structure of claim 1, Wherein the bumping redis 
tribution structure layer comprises: 

a Water resistance layer, Which is located on the second 
front side of the second die, and comprises a plurality 
of conductive via plugs in the Water resistance layer to 
respectively have electrical coupling With the second 
bonding pads; and 

a plurality of bonding-pad conductive lines on the Water 
resistance layer, each of Which redistribute one of the 
second bonding pads to one of the pseudo-bonding 
pads through one of the conductive via plugs, Wherein 
each of the pseudo-bonding pads is each end portion of 
the bonding-pad conductive lines 

8. The structure of claim 7, Wherein each of the bonding 
pad conductive lines further comprises: 

a loWer conductive line layer, located on the Water resis 
tance layer to have electrical coupling With one of the 
conductive via plug; 

a middle conductive line layer, located on the loWer 
conductive line layer; and 

an upper conductive line layer, located on the middle 
conductive line layer. 

9. The structure of claim 8, Wherein the loWer conductive 
line layer comprises copper, the middle conductive line layer 
comprises nickel, and the upper conductive line layer com 
prises gold. 

10. The structure of claim 7, Wherein the Water resistance 
layer comprises polyimide. 

11. The structure of claim 7, Wherein the bonding Wire 
comprises gold coated metal Wire comprises gold. 

12. A packaging method for a dual-dies packaging struc 
ture, the method comprising: 

providing a ?rst die, Which comprises a plurality of ?rst 
bonding pads on its front side; 

providing a second die, Which comprises a plurality of 
second bonding pad on its front side; 

providing a lead frame, Which comprises a die pad, and a 
plurality of lead legs; 

using a bumping redistribution method to respectively 
redistribute the second bonding pads into a plurality of 
third bonding pads; 
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gluing the ?rst die and the second die on the die pad of the 
lead frame respectively at a ?rst surface and a second 
surface; and 

performing an electrical coupling from the ?rst bonding 
pads and the third bonding ing pads through a plurality 
of bonding Wires. 

13. The method of claim 12, Wherein the method further 
comprises ?rmly sealing the lead frame, the ?rst die, the 
second die, and the bonding Wires by a packaging glue 
material so that only a portion of each of the lead legs to is 
eXposed. 

14. The method of claim 13, Wherein the packaging glue 
material comprises resin. 

15. The method of claim 12, Wherein the ?rst die is 
identical to the second die so that the third bonding pads 
form a mirror re?ection pattern to an original pattern formed 
from the ?rst bonding pads. 

16. The method of claim 12, Wherein the bumping redis 
tribution method further comprising: 

forming a Water resistance layer on the front side of the 
second die, Wherein the Water resistance layer com 
prises a plurality of conductive openings, each of Which 
eXposes one of the second bonding pads; 
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forming a plurality of conductive via plugs to ?ll the via 
openings; and 

forming a plurality of bonding-pad conductive lines, each 
of Which is coupled to one of the conductive via plugs 
at ?rst end, and has one second end opposite to the 
conductive via plugs serves as one of the third bonding 
pads. 

17. The method of claim 16, Wherein the Water resistance 
layer comprises polyimide. 

18. The method of claim 16, Wherein the formation of 
each of the bonding-pad conductive lines further comprises: 

sequentially forming a loWer conductive line layer, a 
middle conductive line layer, and an upper conductive 
line layer on the Water resistance layer, Wherein the 
loWer conductive line layer is electrically coupled to 
one of the conductive via plug. 

19. The method of claim 18, Wherein the loWer conductive 
line layer comprises copper, the middle conductive line layer 
comprises nickel, and the upper conductive line layer com 
prises gold. 

20. The method of claim 12, Wherein the bonding Wires 
comprises gold. 


