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REINFORCED SEMICONDUCTOR PACKAGE 

FIELD OF THE :tNVEN'l'ION 

The invention relates to semiconductor devices, and more 

particularly to molded semiconductor packages reinforced to 

prevent package warping. 

BACKGROOND OF THE INVENTION 

Semiconductor packages which have encapsulant-rich areas 

have a tendency to warp due to shrinkage of the encapsulant. 

After encapsulation, the inner encapsulant material is often 

hotter than the material on the surface of the package. This 

results in contraction of the hotter material which pulls the 

surface toward it, causing deformation, and often in the form of 

package warpage. Contraction of the material and resultant 

warpage induces high internal stress. Thin integrated circuit 

packages are especially susceptible to warping after the 

encapsulation/molding process. This is particularly true for thin 

surface mount packages." Warped surface mount packages are 

rejected since the warpage causes some of the leads to deflect 
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from the mounting plane of the leads causing uneven lead 

planarity. 

SUMMARY OF '1'BE l:NVEN'l'ION 

A reinforced semiconductor package and method utilizes at 

least one of grooves and ridges formed on the package body to 

reinforce a thin package body to prevent warping of the package 

after molding or package formation. In one embodiment, grooves 

are formed in the surf ace of the package body, and in another 

' embodiment ridges are formed on the surface of the package body. 

A combination of grooves and ridges may be used to reinforce the 

package body. 

BRI:EF DESCRI:PTION OF 'l'HE DRAWINGS 

FIG. 1 shows a prior semiconductor package and package warp 

outline; 

FIG. 2 shows a semiconductor package having reinforcing grooves 

in the top of the package; 

FIG. 3 shows a semiconductor package having raised reinforcing 

ridges in the top of the package; 

FIG. 4 shows a semiconductor package having a portion of the 

top surf ace of the package removed to provide a reinforcing area 

in the top of the package; 
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FIG. 5 is a cross-sectional view of a semiconductor package 

showing reinforcing grooves in one surface of the package; and 

FIG. 6 is a cross-section.view of a semiconductor package showing 

reinforcing grooves in two surfaces of the package. 

DESCRIPTION OF A PREFERRED EMBODXMEN'l' 

FIG. 1 shows a prior art package 10 (without leads) with 

possible warping shown in dashed lines 11. Such warpage of 

semiconductor packages is commonly seen after encapsulation, 
\ 

particularly plastic encapsulation. This warpage may not impair 

the operation of the semiconductor device, but the package. cannot 

be trimformed and uneven lead plana.rit7 caused by the warpage 

makes surface mounting impossible. 

Warping can be eliminated by structurally reinforcing the 

semiconductor package. Specific structural reinforcing features 

depend upon the design of the. semiconductor package and may vary 

in size, shape and number of reinforcing features. A typical 

application can be applied to Lead-On-chip (LOC) devices which 

sometimes have uneven top and bottom package thickness. If the 

top package thickness is much thinner than the bottom, the 

thicker bottom encapsulating material will have more post-molding 

shrinkage. This is similar to bi-metallic strips with uneven 
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thickness, the structure will warp. By including structural 

reinforcing features of the present invention, package warping 

can be minimized. Structural features such as removing 

encapsulating material where there is not lead frame or 

semiconductor chip can reduce warping. Also, by adding 

reinforcing ridges on the surface of the package, the package can 

be strengthened to reduce ·warping. The novel features of the 

invention are illustrated below in the several figures, but the 

invention is not limited to the specific structural features 
i 

illustrated. 

FIG. 2 Shows a semiconductor (or integrated circuit) package· 

12 which has a molded body 13. Leads 14 are shown extending out 

two sides of body 13, but the package may be, for example, a Quad 

Flat Package {QFP) with leads extending out four sides of body 

13. Two grooves, 15 and 16, are formed in body 13. Grooves or 

hollow sections 15 and 16 serve as beams within package 12, 

making it rigid and resistant to warping. The sections 15 and 16 

may be formed at the time the package is molded, or a portion of 

the package may be removed after molding. Grooves 15 and 16 may 

be parallel to each other, but some may be angled to each other 

or, at right angles· to each other. 
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FIG. 3 shows a package 20, with body 21, which has 

protruding ridges 24 and 25 on the surface 23 of body 21. In 

this embodiment, the protruding ridges 24 and 25 are formed 

during package moldi:r;i.g. As in FIG 2, leads 22 extend out two 

sides of the package, but may extend from four sides of body 21. 

Ridges 24 and 2S provide an additional feature, that of a heat 

sink. The additional surfaces of ridges 24 and 25 provide 

additional surface areas to dissipate heat from package 21. 

FIG. 4 illustrates an example of a different type of 

recessed area. In this example, package 30 has a body . 31 in 

which an area 33 has been removed from surface 34. Recessed area 

is shown in one end of package 30 where encapsulating material 

extends completely through the package. A second recess, not 

illustrated, may be formed on the opposite end of the package. 

Recesses may be formed on either side, top or bottom of the 

package. 

FIG. 5 shows a cross-section view of an LOC (Lead-On-chip) 

device 40 including body 41, chip 42 and leads 43 mounted over 

chip 42, but insulated therefrom by tape 44. Connections, not 

illustrated, may be .. bond wires or by vias through insulating tape 

44. Two grooves 45 and 46 are formed in the bottom side 41b of 
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body 41. Groves 45 and 46 extend a portion of the length of body 

41 under leads 43. 

FIG. 6 is a cross-sectional view of a semiconductor device 

59 having a body 51, semiconductor chip 58, and leads 52. In this 

embodiment, there are two grooves 54 and 57 in the top 51a of 

body 51 and two grooves 55 and 56 in the bottom 55b of b~dy 51. 

Grooves 54-57 are transverse to the grooves 45 and 46 of FIG. 5. 

A variation of this embodiment would have ridges in place of 
I 

grooves 54 and 57. 

By stiffening the overall package of thin semiconductor 

device package, warping can be reduced and internal stress is 

reduced providing dimensional stability at high operating 

temperatures. Another advantage is the reduction of encapsulating 

material per package where __ grooves are formed in the package. 

Wire-sweep is minimized by redirecting encapsulating melt flow. 
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WHAT IS CLAIMED 

1. A reinforced semiconductor package, comprising: 

a semiconductor die and leads encapsulated in packaging 

material; and 

at least one of grooves and ridges formed in the packaging 

material. 

2 .. The package according to claim 1, wherein grooves are formed 

in at least one surface of the package. 

3. The package according to claim 1, wherein said package has 

top and bottom surfaces, and ridges are formed on the top 

surface. 

4 . The package according to claim 1, wherein there are a 

combination of grooves and ridges in and on the package 

surfaces. 

5. The package according to claim 1, wherein grooves and ridges 

are formed parallel to each other. 
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6. A reinforced semiconductor package, comprising: 

a semiconductor die and leads encapsulated in packaging 

material; and 

a set of at least one of grooves and ridges formed parallel 

to each other in one side of the packaging material. 

7. The package according to claim 6, wherein grooves are formed 

in at least one surface of the package. 

8. The package according to claim 6, wherein said package has 

top and bottom surfaces, and ridges are formed on the 1;-0P 

surface. 

9 . The package according to claim 6, wherein there are a 

combination of grooves and ridges in and on the package 

surfaces. 

10. The package according to claim 6, wherein grooves and ridges 

are formed parallel to each other. 

, \ \ll\11\ \\\I\\ Ill\\ \\l\l \\ \\I\ 
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11. A method for reinforcing a semiconductor package, comprising 

the steps.of: 

encapsulating a semiconductor device to form a package; and 

forming at least one of grooves and ridges on said package. 

12. The method according to claim 11, wherein grooves are formed 

in at least one surface of the package. 

~ 

13. The method according to claim 11, wherein said package has 

top and bottom surfaces, and ridges are formed on the top 

"surface. 

14. The method according to claim 11, wherein there are a 

combination of grooves and ridges formed in and on the 

package surfaces. 

15. The method according to claim 11, wherein grooves and ridges 

are formed parallel to each other. 
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