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_ _ (57) ABSTRACT 
(75) Inventors: Chin-Fa Wang, Hsmchu (TW); 

WaIhIung Hsieh, Hsinchu (TW); A leadframe-based semiconductor package and a leadframe 
Yu_Mei HS“, Hsinchu (TW) for the package are revealed. The semiconductor package 

primarily includes parts of the leadframe including one or 
more ?rst leads, one or more second leads, and a supporting 

Correspondence Address: bar disposed between the ?rst leads and the second leads and 
Muncy, Geissler, Olds & Lowe, PLLC further includes a chip attached to the ?rst leads, the second 
P_()_ BOX 1364 leads and the supporting bar, a plurality of bonding Wires and 
FAIRFAX, VA 220384364 (Us) an encapsulant. The supporting bar has an extended portion 

projecting from the ?rst bonding ?nger and the second bond 
ing ?nger and connected to a non-lead side of the encapsulant 

(73) Assignee: POWERTECH TECHNOLOGy wherein the extended portion has an arched bend to absorb the 
INC. pulling stresses and to block stress transmission. Cracks 

caused by delamination of the supporting bar Will not be 
21 A 1 N _ 12/133 898 created during trimming the supporting bar along the non 

( ) pp ' O" ’ lead side of the encapsulant. Moisture penetration along the 
cracks of the supporting bar to the die- bonding plane under 

(22) Filed: Jun. 5, 2008 the chip is desirably prevented. 
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LEADFRAME-BASED SEMICONDUCTOR 
PACKAGE HAVING ARC HED BEND IN A 

SUPPORTING BAR AND LEADFRAME FOR 
THE PACKAGE 

FIELD OF THE INVENTION 

[0001] The present invention relates to semiconductor 
packages, especially to leadframe-based semiconductor 
packages and leadframes for semiconductor packages. 

BACKGROUND OF THE INVENTION 

[0002] Even though printed circuit boards and other sub 
strates have gradually replaced leadframes as chip carriers of 
semiconductor packages, hoWever, leadframe-based semi 
conductor packages still have the advantages of loWer cost 
and high reliability. One of the leadframe-based semiconduc 
tor packages is Chip-On-Lead (COL) semiconductor pack 
age. The backside of semiconductor chip is disposed on a 
plurality of leads of a leadframe. Then the chip is electrically 
connected to the ?ngers of the leads by a plurality of bonding 
Wires formed by Wire bonding. Finally, an encapsulant is 
formed by molding to encapsulate the chip and the bonding 
Wires Where the external leads of the leads exposed and 
extended from the sides of the encapsulant are used as the 
external electrical connections. Even though COL semicon 
ductor packages are very mature packages, hoWever, there are 
still some molding defeats. 
[0003] As shoWn in FIG. 1 and FIG. 2, a COL semiconduc 
tor package 100 comprises a plurality of ?rst leads 110, a 
plurality of second leads 120, a chip 140, a plurality of ?rst 
bonding Wires 151, a plurality of second bonding Wires 152, 
and an encapsulant 160. Each ?rst lead 110 has a ?rst external 
lead 111 and each second lead 120 has a second external lead 
121. The ?rst external leads 111 and the second external leads 
121 are exposed and extended from tWo opposing sides of the 
encapsulant 160 and are properly bent for external electrical 
connections. The ?rst leads 110 and the second leads 120 are 
further inWardly extended from tWo opposing sides of the 
encapsulant 160 Where the lengths of the ?rst leads 110 inside 
the encapsulant 160 are longer than the ones of the second 
leads 120 inside the encapsulant 160 for carrying the chip 
140. The back surface of the chip 140 is attached to the ?rst 
leads 110. The ?rst bonding Wires 151 connect from a plural 
ity of bonding pads 141 disposed on the active surface 142 of 
the chip 140 to the bonding ?ngers of the ?rst leads 110 and 
the second bonding Wires 152 are bonded to the bonding 
?ngers of the second leads 120. The encapsulant 160 encap 
sulates the chip 140, the bonding Wires 151 and 152, parts of 
the ?rst leads 110, and parts of the second leads 120. 
[0004] HoWever, as shoWn in FIG. 1, the chip 140 is only 
attached to the ?rst leads 110 Where the lengths of the ?rst 
leads 110 must be long, therefore, the ?rst leads 110 can not 
provide a strong structural strength to carry the chip 140. 
Moreover, during the formation of the encapsulant 160 by 
molding, the chip 140 is easily tilted or shifted due to mold 
?oW, moreover, the ?rst leads 110, the chip 140, or the ?rst 
bonding Wires 151 Will easily expose from the encapsulant 
160 leading to failure of the semiconductor packages. 

SUMMARY OF THE INVENTION 

[0005] The main purpose of the present invention is to 
provide a leadframe-based semiconductor package and a 
leadframe for the semiconductor package. The leadframe has 
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a supporting bar disposed betWeen the tWo symmetric leads to 
increase the carrying strengths for a chip to avoid tilting or 
shifting of a chip during molding processes and to eliminate 
broken bonding Wires and exposed internal leads from the 
encapsulant. 
[0006] The second purpose of the present invention is to 
provide a leadframe-based semiconductor package and a 
leadframe for the semiconductor package. The leadframe has 
a supporting bar With an arched bend as a stress-stopping 
point to avoid pulling stresses directly deliver to the die 
bonding plane under the chip during trimming the supporting 
bar along the sides of an encapsulant. Moisture Will not pen 
etrate along cracks of the supporting bar into the die-bonding 
plane under the chip leading to delamination issues. 
[0007] The third purpose of the present invention is to pro 
vide a leadframe-based semiconductor package and a lead 
frame for the semiconductor package. The leadframe has 
symmetric leads to increase carrying strengths for a chip 
Without affecting the layout of the leads. 
[0008] The fourth purpose of the present invention is to 
provide a leadframe-based semiconductor package and a 
leadframe for the semiconductor package to enhance the 
locking functions of the supporting bar inside an encapsulant. 
[0009] According to the present invention, a leadframe 
based semiconductor package is revealed, primarily compris 
ing one or more ?rst leads, one or more second leads, a 
supporting bar, a chip, a plurality of bonding Wires, and an 
encapsulant. Each ?rst lead has a ?rst bonding ?nger and each 
second lead has a second bonding ?nger. The supporting bar 
is disposed betWeen the ?rst leads and the second leads. The 
chip is attached to the ?rst leads, the second leads and the 
supporting bar Where the chip has a plurality of bonding pads. 
The bonding Wires are electrically bonded the bonding pads 
to the ?rst bonding ?ngers and to the second bonding ?ngers. 
The encapsulant encapsulates parts of the ?rst leads including 
the ?rst bonding ?ngers, parts of the second leads including 
the second bonding ?ngers, the supporting bar, the chip, and 
the bonding Wires. Moreover, the supporting bar has an 
extended portion projecting from the ?rst bonding ?ngers and 
the second bonding ?ngers and connecting to a non-lead side 
of the encapsulant. The extended portion has an arched bend. 

DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a cross-sectional vieW ofa prior art lead 
frame-based semiconductor package. 
[0011] FIG. 2 is a top vieW of a prior art leadframe-based 
semiconductor package to shoW a chip disposed on the leads 
of a leadframe. 

[0012] FIG. 3 is a cross-sectional vieW of a leadframe 
based semiconductor package according to the preferred 
embodiment of the present invention. 
[0013] FIG. 4 is a partially top vieW of some components of 
a leadframe-based semiconductor package before encapsula 
tion to shoW a chip disposed on the leads of a leadframe 
according to the preferred embodiment of the present inven 
tion. 

[0014] FIG. 5 is a partially top vieW of a leadframe for the 
leadframe-based semiconductor package according to the 
preferred embodiment of the present invention. 
[0015] FIG. 6 is a partial three-dimensional vieW of the 
leadframe according to the preferred embodiment of the 
present invention. 
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[0016] FIG. 7 is a partially cross-sectional vieW of the lead 
frame-based semiconductor package along one ?rst bonding 
?nger according to the preferred embodiment of the present 
invention. 
[0017] FIG. 8 is a partially cross-sectional vieW of the lead 
frame-based semiconductor package along the supporting bar 
according to the preferred embodiment of the present inven 
tion. 

DETAIL DESCRIPTION OF THE INVENTION 

[0018] Please refer to the attached draWings, the present 
invention is described by means of embodiments beloW. 
[0019] According to the preferred embodiment of the 
present invention, a leadframe-based semiconductor package 
and a leadframe for the package are revealed. As shoWn in 
FIG. 3 and FIG. 4, the semiconductor package 200 primarily 
comprises one or more ?rst leads 210, one or more second 

leads 220, a supporting bar 230, a chip 240, a plurality of ?rst 
bonding Wires 251, a plurality of second bonding Wires 252, 
and an encapsulant 260. The semiconductor package 200 is a 
Chip-On-Lead (COL) package. 
[0020] As shoWn in FIG. 5 and FIG. 6, the ?rst leads 210, 
the second leads 220, and the supporting bar 230 are parts of 
the same leadframe With proper thickness (about 0.2 mm 
thick) and made of the same metal material such as copper, 
iron or its alloy. Each ?rst lead 210 has a ?rst bonding ?nger 
211 and each second lead 220 has a second bonding ?nger 
221. The supporting bar 230 is disposed betWeen the ?rst 
leads 210 and the second leads 220 to increase the chip 
carrying strength of the leads. HoWever, the supporting bar 
230 has no external lead for external electrical connection and 
is only used to offer mechanical connection. As shoWn in FIG. 
3, the external portion of the leads of a leadframe arranged on 
the same side of the encapsulant 260 is called “?rst leads” and 
the external portion of the leads of a leadframe arranged on 
the opposing side of the encapsulant 260 is called “second 
leads”. In the present embodiment, there are a plurality of ?rst 
leads 210 and a plurality of second leads 220 Where the lead 
counts of both the ?rst leads 210 and the second leads 220 are 
about the same. HoWever, the lengths of the adjacent ?rst 
leads 210 or of the second leads 220 can be slightly different. 
The ?rst bonding ?ngers 211 of the ?rst leads 210 and the 
second bonding ?ngers 221 of the second leads 220 are lin 
early arranged. Therefore, the ?rst leads 210 and the second 
leads 220 have free ends 211A and 221A respectively, i.e., the 
lead ends of the ?rst bonding ?ngers 211 and the second 
bonding ?ngers 221 are not connected to the ?rst leads 210 
nor the second leads 220. As shoWn in FIG. 6 and FIG. 7, the 
free ends 211A of the ?rst bonding ?ngers 211 and the free 
ends 221A of the second bonding ?ngers 221 are arranged 
toWard a non-lead side 261 of the encapsulant 260 Without 
connecting to the non-lead side 261 to prevent bonding ?n 
gers exposed from the encapsulant 260 and from contamina 
tions leading to electrical short in the environment. The non 
lead side 261 is one of the sides of the encapsulant 260 from 
Which no external lead extends. The leadframe includes an 
encapsulation area for forming the encap sulant 260 Where the 
?rst leads 210 including the ?rst bonding ?ngers 211, the 
second leads 220 including the second bonding ?ngers 221 
and the supporting bar 230 are located Within the encapsula 
tion area except for the ?rst external leads 212 of the ?rst leads 
210 and the second external leads 222 of the second leads 220. 
[0021] Furthermore, as shoWn in FIG. 5 and FIG. 6, the 
supporting bar 230 has an extending portion 231 projecting 
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from the ?rst bonding ?ngers 211 and the second bonding 
?ngers 221 and connecting to the non-lead side 261 of the 
encapsulant 260, as shoWn in FIG. 8. Moreover, the extended 
portion 231 has an arched bend 232. Therefore, the support 
ing bar 230 can enhance the chip carrying strengths of the ?rst 
leads 210 and the second leads 220 to the chip 240 to avoid 
shifting or tilting of the chip 240 attached on the ?rst leads 
210 and on the second leads 220 during packaging processes. 

[0022] As shoWn in FIG. 3, the chip 240 is attached to the 
?rst leads 210, the second leads 220, and the supporting bar 
230 Where the chip 240 has a plurality of bonding pads 241. 
The chip 240 further has an active surface 242 and a back 
surface 243 Where the bonding pads 241 and the IC compo 
nents are disposed on the active surface 241. In the present 
embodiment, the back surface 243 is attached to the ?rst leads 
210, the second leads 220, and the supporting bar 230 such 
that the ?rst bonding ?ngers 211, the second bonding ?ngers 
221 and the arched bend 232 are located betWeen the non-lead 
side 261 of the encapsulant 260 and the chip 240, as shoWn in 
FIG. 4, FIG. 7, and FIG. 8. Preferably, the portions of the ?rst 
leads 210, the portions of the second leads 220, and the 
portion of the supporting bar 230 attached by the chip 240 are 
formed on a die-bonding plane. Normally, the die-bonding 
plane is the forming plane of the leadframe before semicon 
ductor packaging processes. Moreover, the arched bend 232 
is a half-circular arc extruded from the die-bonding plane, as 
shoWn in FIG. 6, Without affecting the layout of the ?rst 
bonding ?ngers 211 and the second bonding ?ngers 221. 
[0023] As shoWn in FIG. 3, the ?rst bonding Wires 251 
electrically connect some of the bonding pads 241 of the chip 
240 to the ?rst bonding ?ngers 211 and the second bonding 
Wires 252 electrically connect the other bonding pads 241 of 
the chip 240 to the second bonding ?ngers 221, respectively, 
so that signals, poWer, and grounding of the chip 240 can be 
electrically connected to the ?rst leads 210 and the second 
leads 220 and further be electrically connected to the ?rst 
external leads 212 and the second external leads 222 at tWo 
opposing lead sides 262 and 263 of the encapsulant 260. As 
shoWn in FIG. 3, FIG. 7, and FIG. 8, the encapsulant 260 
encapsulates parts of the ?rst leads 210 including the ?rst 
bonding ?ngers 211, parts of the second leads 220 including 
the second bonding ?ngers 221, the supporting bar 230, the 
chip 240, the ?rst bonding Wires 251, and the second bonding 
Wires 252. In the present embodiment, the encapsulant 260 
can be formed by transfer molding Where the encapsulant 260 
is a dielectric compound material including resin, silicon 
dioxide ?llers, curing agents, dyes, etc. 
[0024] As shoWn in FIG. 3 again, in the present embodi 
ment, the semiconductor package 200 can be a TSOP (Thin 
Small Outline Package). The encapsulant 260 has a ?rst lead 
side 262 and a second lead side 263 Where the ?rst lead side 
262 and the second lead side 263 are parallel to and are 
connected to both ends of the non-lead side 261. The ?rst 
external leads 212 of the ?rst leads 210 are exposed and 
extended from the ?rst lead side 262 and the second external 
leads 222 of the second leads 220 are exposed and extended 
from the second lead side 263 Where the ?rst external leads 
212 and the second external leads 222 are formed into gull 
leads or other shapes such as I-shape or J-shape to SMT to an 
external printed circuit board, not shoWn in the ?gure. As 
shoWn in FIG. 4 again, in this embodiment, the ?rst leads 210 
and the second leads 220 are symmetric With respect to the 
supporting bar 230. Therefore, the external leads 212 and 222 
disposed on different lead sides 262 and 263 of the encapsu 
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lant 260 can share the loading of the package 200 With the 
supporting bar 230 to get better chip carrying strengths. Fur 
thermore, as shoWn in FIG. 5 and FIG. 6, the ?rst leads 210 
and the second leads 220 have planar bends for guiding the 
mold How so that the molding gate for forming the encapsu 
lant 260 can be disposed at the other non-lead side of the 
encapsulant 260 opposing to the non-lead side 261 to be aWay 
from the ?rst bonding ?ngers 211, the second bonding ?ngers 
221, and the sideWall of the arched bend 232 of the supporting 
bar 230 to avoid shifting or tilting of the chip 240 during 
molding. 
[0025] As shoWn in FIG. 8, the encapsulant 260 further 
encapsulates the space enclosed by the arched bend 232 to 
form a pulling-stress stop point during trimming the support 
ing bar 230. In the present embodiment, the arched bend 232 
and the free ends 211A, 221A of the ?ngers 211, 221 are 
completely encapsulated by the encapsulant 260. Therefore, 
the encapsulant 260 can ?rmly ?x the supporting bar 230 
Without coming off nor loosening to further enhance the 
structural strengths and to further reinforce the locking func 
tions of the supporting bar 230 inside the encapsulant 260 
Without changing the spacing betWeen the ?rst bonding ?n 
gers 211 or betWeen the second bonding ?ngers 221. During 
singulation processes after molding, the dam bars horiZon 
tally connected betWeen the adjacent ?rst leads 210 and 
betWeen the adjacent second leads 220 can be removed by the 
?rst dam-bar cutting processes, not shoWn in the ?gure. Then, 
the second dam-bar cutting processes are performed so that 
the adjacent ?rst leads 210 and the adjacent second leads 220 
become independent leads. When the supporting bar 230 is 
cut along the non-lead side 261 of the encapsulant 260 by a 
punch tool 10 either during the ?rst or the second dam-bar 
cutting processes, the arched bend 232 can absorb the pulling 
stresses and stop the stresses deliver through the supporting 
bar 230 to create cracks at the die-bonding plane under the 
chip 240 Where the moisture Will penetrate through the cracks 
leading to delamination of the supporting bar 230. 
[0026] More speci?cally, as shoWn in FIG. 6, the Width of 
the arched bend 232 is de?ned as the ?rst Width W1 and the 
Width of a portion of the supporting bar 230 betWeen the ?rst 
bonding ?nger 211 and the second bonding ?nger 221 is 
de?ned as the second Width W2 Where the ?rst Width W1 is 
not be smaller than the second Width W2 to provide a larger 
pulling ?exibility so that the supporting bar 230 Will not be 
shifted nor tilted When under stresses. Moreover, the arched 
bend 232 is a half-circular arc disposed and extruded from the 
die-bonding plane of the ?rst leads 210 and the second leads 
220 Without affecting the layout of the ?rst leads 210 and the 
second leads 220. 

[0027] To be summarized, the arched bend 232 of the sup 
porting bar 230 encapsulated by the encapsulant 260 and 
formed betWeen the ?rst leads 210 and the second leads 220 
can avoidthe shifting or tilting of the chip 240 during molding 
processes and can be used as a pulling-stress stop point for the 
supporting bar 230 to avoid moisture penetrating through the 
cracks along the supporting bar 230 leading to delamination. 
Moreover, the pull-stress stop point Will not affect the layout 
of the leads nor the Wire bonding processes. 

[0028] The above description of embodiments of this 
invention is intended to be illustrative and not limiting. Other 
embodiments of this invention Will be obvious to those skilled 
in the art in vieW of the above disclosure. 
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What is claimed is: 
1. A leadframe-based semiconductor package primarily 

comprising: 
one or more ?rst leads having a ?rst bonding ?nger; 
one or more second leads having a second bonding ?nger; 
a supporting bar disposed betWeen the ?rst leads and the 

second leads; 
a chip disposed on the ?rst leads, the second leads, and the 

supporting bar, the chip having a plurality of bonding 
pads; 

a plurality of bonding Wires electrically connecting the 
bonding pads to the ?rst bonding ?nger and to the second 
bonding ?nger; and 

an encapsulant encapsulating parts of the ?rst leads includ 
ing the ?rst bonding ?nger, parts of the second leads 
including the second bonding ?nger, the supporting bar, 
the chip, and the bonding Wires; 

Wherein the supporting bar has an extended portion pro 
jecting from the ?rst bonding ?nger and the second 
bonding ?nger and connecting to a non-lead side of the 
encapsulant; 

Wherein the extended portion has an arched bend. 
2. The leadframe-based semiconductor package of claim 1, 

Wherein the encapsulant encapsulates the space enclosed by 
the arched bend. 

3. The leadframe-based semiconductor package of claim 1, 
Wherein the Width of the arched bend is not smaller than the 
Width of a portion of the supporting bar betWeen the ?rst 
bonding ?nger and the second bonding ?nger. 

4. The leadframe-based semiconductor package of claim 1, 
Wherein the encapsulant has a ?rst lead side and the second 
lead side being parallel to each other and connected With both 
ends of the non-lead side; Wherein the ?rst leads further have 
a plurality of ?rst external leads exposed and extended from 
the ?rst lead side; Wherein the second leads further have a 
plurality of second external leads exposed and extended from 
the second lead side; Wherein the ?rst bonding ?nger and the 
second bonding ?nger are adjacent to but not connecting to 
the non-lead side of the encapsulant. 

5. The leadframe-based semiconductor package of claim 4, 
Wherein the ?rst leads and the second leads are symmetric 
With respect to the supporting bar. 

6. The leadframe-based semiconductor package of claim 1, 
Wherein the portions of the ?rst leads, the portions of the 
second leads, and the portion of the supporting bar attached 
by the chip are formed on a die-bonding plane, Wherein the 
arched bend has a half-circular pro?le extruded from the 
die-bonding plane. 

7. The leadframe-based semiconductor package of claim 6, 
Wherein the chip has an active surface and a back surface, and 
the bonding pads are disposed on the active surface; Wherein 
the back surface is attached to the ?rst leads, the second leads, 
and the supporting bar such that the ?rst bonding ?nger, the 
second bonding ?nger and the arched bend are located 
betWeen the chip and the non-lead side of the encapsulant. 

8. The leadframe-based semiconductor package of claim 7, 
Wherein each of the ?rst and second bonding ?ngers has a free 
end toWard the non-lead side; Wherein the free ends are com 
pletely encapsulated by the encapsulant. 

9. A leadframe for a leadframe-based semiconductor pack 
age, primarily comprising: 

one or more ?rst leads having a ?rst bonding ?nger; 
one or more second leads having a second bonding ?nger; 
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a supporting bar disposed between the ?rst leads and the 
second leads; 

Wherein the supporting bar has an extended portion pro 
jecting from the ?rst bonding ?nger and the second 
bonding ?nger and extending to a non-lead side of an 
encapsulation area; 

Wherein the extended portion has an arched bend. 
10. The leadframe of claim 9, Wherein the Width of the 

arched bend is not smaller than the Width of a portion of the 
supporting bar betWeen the ?rst bonding ?nger and the sec 
ond bonding ?nger. 

11. The leadframe of claim 9, Wherein the encapsulation 
area has a ?rst lead side and a second lead side being parallel 
to each other and connected With both ends of the non-lead 
side; Wherein the ?rst leads further have a plurality of ?rst 
external leads extended from the ?rst lead side; Wherein the 
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second leads further have a plurality of second external leads 
extended from the second lead side; Wherein the ?rst bonding 
?nger and the second bonding ?nger are adjacent to but not 
extending to the non-lead side of the encapsulation area. 

12. The leadframe of claim 1, Wherein the ?rst leads and the 
second leads are symmetric With respect to the supporting bar. 

13. The leadframe of claim 9, Wherein the portions of the 
?rst leads, the portions of the second leads, and the portion of 
the supporting bar are formed on a die-bonding plane; 
Wherein the arched bend has a half-circular pro?le extruded 
from the plane. 

14. The leadframe of claim 13, Wherein each of the ?rst and 
second bonding ?ngers has a free end toWard the non-lead 
side; Wherein the free ends are located Within the encapsula 
tion area. 


