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(57) ABSTRACT 

A semiconductor package has a structure in Which a lead 
frame pad to Which a semiconductor die is attached and 
inner leads electrically connected to the leadframe pad are 
covered by a molded housing, and outer leads extending 
from the inner leads protrude from a side surface of the 
molded housing to the outside. The outer leads include a ?rst 
outer lead disposed in a central portion of the molded 
housing, second and third outer leads respectively disposed 
in a right and left of the ?rst outer lead. The second and third 
outer leads each have bent portions in portions Where they 
are adjacent to the side surface of the molded housing, the 
bent portions protruding to increase a space between the ?rst 
outer lead and the bent portions in the molded housing. At 
least one of the bent portions of the second and third outer 
leads is covered by an extended portion of the molded 
housing. 
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FIG. 2 (PRIOR ART) 
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FIG. 4 (10R ART) 
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FIG‘ 5 (PREOR AT) 
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FIG. 6 



Patent Application Publication Aug. 9, 2007 Sheet 6 0f 13 US 2007/0181984 A1 

FIG‘ 8A 
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FIG. 8C 
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FIG. 8G 
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FIG. 9B 
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FIG. 9F 
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SEMICONDUCTOR PACKAGE SUITABLE FOR 
HIGH VOLTAGE APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/762,075 ?led Jan. 21, 2004, Which claims 
the bene?t of Korean Patent Application No. 2003-4025, 
?led on Jan. 21, 2003, in the Korean Intellectual Property 
Office, the disclosure of Which is incorporated herein in its 
entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a semiconductor 
package, and more particularly, to a semiconductor package 
suitable for high voltage applications. 

[0004] 2. Description of the Related Art 

[0005] Generally, semiconductor devices such as diodes, 
thyristors, or MOS gate devices, for example, metal-oxide 
semiconductor ?eld effect transistors (MOSFET) and insu 
lated gate bipolar transistors (IGBT), are formed in a silicon 
semiconductor die including a device junction. The die 
includes a metal drain electrode at its loWer portion, a metal 
source electrode, and a gate electrode. The die is attached to 
a surface of a leadframe pad, and electrodes are electrically 
connected to the leadframe by a Wire bonding. Conse 
quently, the electrodes are electrically connected to outer 
leads of the leadframe. The outer leads protrude out of a 
molded housing. The silicon semiconductor die and the Wire 
are completely molded in the housing. 

[0006] Creepage distance is the distance along a path that 
begins at one exposed lead, travels along the surface of the 
one exposed lead and the package and ends at the adjacent 
exposed lead. In a semiconductor package having a structure 
in Which outer leads protrude out of a molded housing, there 
must be enough creepage distance to ensure a high voltage. 
If the creepage distance is insu?icient, it is Well-knoWn in 
the art that the maximum application voltage of the semi 
conductor package is limited. 

[0007] FIG. 1 is a plane vieW of an embodiment of a 
conventional semiconductor package having a structure 
ensuring a creepage distance as long as possible. FIGS. 2 
and 3 are side vieWs of the semiconductor package of FIG. 
1. 

[0008] Referring to FIGS. 1 through 3, the conventional 
semiconductor package 20 includes a plastic molded hous 
ing 21. The molded housing 21 completely surrounds a 
semiconductor die 22 Which is denoted by dotted line in 
FIG. 2. Three outer leads 25, 26, and 27 protrude out of front 
side surface 28 of the molded housing 21. The above outer 
leads may be a gate, a source, and a drain of the MOS 
transistor. The outer leads 25 and 27 disposed on an edge 
portion include bent portions 30 and 31 Which increase 
spaces from the outer lead 26 on a center portion. The bent 
portion 30 of the outer lead 25 is bent toWard a direction 
opposite to the outer lead 26, and accordingly, the creepage 
distance increases. The bent portion 31 of the outer lead 27 
is bent toWard a direction opposite to the outer lead 26, and 
therefore, the creepage distance also increases. 

[0009] Since the creepage distance betWeen the outer leads 
can be increased, a higher voltage can be applied to the 
conventional semiconductor package. HoWever, in order to 
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ensure the longer creepage distance, side surface 28 in FIG. 
3 of the molded housing, that is, a body of the package 
should be increased, and consequently, an entire siZe of the 
package increases. 

[0010] FIG. 4 is a plane vieW of another embodiment of 
the conventional semiconductor package having the struc 
ture ensuring the maximum creepage distance. FIG. 5 shoWs 
a con?guration of an inner lead in the semiconductor pack 
age in FIG. 4. 

[0011] Referring to FIGS. 4 and 5, outer leads 45 and 47 
of the conventional semiconductor package 40 are inclined 
toWard directions opposite to a central outer lead 46 at the 
portions adjacent to a side surface 48 of the molded housing 
41. Also, the molded housing has depressed structures 
betWeen the outer lead 45 and the outer lead 46, and betWeen 
the outer lead 47 and the outer lead 45. Inner leads 55, 56, 
and 57 extended from the outer leads 45, 46, and 47 and 
located in the molded housing 41 are connected to a lead 
frame pad 59 in the molded housing Without any change in 
their structures. 

[0012] In the semiconductor package having the above 
structure, the creepage distance 52 betWeen the outer lead 45 
and the outer lead 46 increases, and the creepage distance 53 
betWeen the outer lead 47 and the outer lead 45 also 
increases. HoWever, as in the semiconductor package of 
FIGS. 1 through 3, the side surface 48 of the molded 
housing, that is, the body of the package, should be 
increased to obtain larger creepage distance. Consequently, 
the entire siZe of the package increases. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides a semiconductor 
package suitable for high voltage applications, having a 
structure in Which a creepage distance betWeen outer leads 
is increased Without increasing a siZe of the semiconductor 
package. 
[0014] According to an aspect of the present invention, 
there is provided a semiconductor package in Which a 
leadframe pad to Which a semiconductor die is attached and 
inner leads electrically connected to the leadframe pad are 
covered by a molded housing, and outer leads extended from 
the inner leads protrude from a side surface of the molded 
housing to the outside. The outer leads include a ?rst outer 
lead disposed in a central portion of the molded housing, and 
second and third outer leads respectively disposed in a right 
and left portions of the ?rst outer lead. The second and third 
outer leads each have bent portions in portions Where they 
are adjacent to the side surface of the molded housing, the 
bent portions protruding to increase a space betWeen the ?rst 
outer lead and the bent portions in the molded housing. Also, 
at least one of the bent portions of the second and third outer 
leads is covered by an extended portion of the molded 
housing. 
[0015] A portion Where the ?rst outer lead is adjacent to 
the side surface of the molded housing may be covered by 
the extended portion of the molded housing. In this case, a 
distance betWeen a surface of the molded housing covering 
the portion of the ?rst outer lead and a surface of the molded 
housing covering at least one of the bent portions of the 
second and third outer leads may be 1 mm or more. 

[0016] A depression toWard a body of the molded housing 
may be formed on at least one of a surface of the molded 
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housing between the ?rst outer lead and the second outer 
lead and a surface of the molded housing betWeen the ?rst 
outer lead and the third outer lead. 

[0017] According to an aspect of the present invention, 
there is provided a semiconductor package in Which a 
leadframe pad to Which a semiconductor die is attached and 
inner leads electrically connected to the leadframe pad are 
covered by a molded housing, and outer leads extended from 
the inner leads protrude from a side surface of the molded 
housing to the outside. The outer leads include a ?rst outer 
lead disposed in a central portion of the molded housing, 
second and third outer leads respectively disposed in a right 
and left of the ?rst outer lead. The second and third outer 
leads each include inclinations in Which a distance betWeen 
the ?rst outer lead and the inclinations becomes larger as a 
distance betWeen the inclinations and the side surface of the 
molded housing becomes smaller. And at least one of the 
inclinations of the second and third outer leads is covered by 
an extended portion of the molded housing. 

[0018] A portion Where the ?rst outer lead is adjacent to 
the side surface of the molded housing may be covered by 
the extended portion of the molded housing. In this case, a 
distance betWeen a surface of the molded housing covering 
the portion of the ?rst outer lead and a surface of the molded 
housing covering at least one of the inclinations of the 
second and third outer leads may be 1 mm or more. 

[0019] A depression toWard a body of the molded housing 
may be formed on at least one of a surface of the molded 
housing betWeen the ?rst outer lead and the second outer 
lead and a surface of the molded housing betWeen the ?rst 
outer lead and the third outer lead. 

[0020] At least one of the inclinations of the second and 
third outer leads may include a portion Which is perpen 
dicular to a surface of the molded housing and a ?at portion 
Which is larger than a thickness of the molded housing 
covering the inclinations in a boundary betWeen the incli 
nations and the molded housing, 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other features and advantages of the 
present invention Will become more apparent by describing 
in detail exemplary embodiments thereof With reference to 
the attached draWings in Which: 

[0022] FIG. 1 is a plane vieW of an embodiment of a 
conventional semiconductor package; 

[0023] FIG. 2 is a side vieW of the semiconductor package 
of FIG. 1; 

[0024] FIG. 3 is another side vieW of the semiconductor 
package of FIG. 1; 

[0025] FIG. 4 is a plane vieW of another embodiment of 
the conventional semiconductor package; 

[0026] FIG. 5 is a vieW ofa con?guration of an inner lead 
in the semiconductor package of FIG. 4; 

[0027] FIG. 6 is a plane vieW of an embodiment of a 
semiconductor package according to the present invention; 

[0028] FIG. 7 is a plane vieW of another embodiment of 
the semiconductor package according to the present inven 
tion; 
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[0029] FIGS. 8A through 8G are vieWs illustrating various 
modi?cations of the semiconductor package of FIG. 6B 

[0030] FIGS. 9A through 9G are vieWs illustrating various 
modi?cations of the semiconductor package of FIG. 7; 

[0031] FIG. 10 is a vieW shoWing another modi?cation of 
the semiconductor package of FIG. 7, in Which a pitch 
betWeen outer leads is not changed, and FIG. 11 is an 
enlarged vieW of a third outer lead in a portion A of FIG. 10. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] FIG. 6 is a plane vieW of an embodiment of a 
semiconductor package according to the present invention. 
Referring to FIG. 6, the semiconductor package 100 accord 
ing to the present invention has a structure in Which three 
outer leads 121, 122 and 123 protrude out of a molded 
housing 110. Among those three outer leads 121, 122 and 
123, a ?rst outer lead 121 is disposed in a central portion of 
a side surface 112 of the molded housing 110. A second outer 
lead 122 and a third outer lead 123 are disposed on edge 
portions on the side surface 112 of the molded housing 110 
to be respectively separated from the ?rst outer lead 121 by 
a predetermined distance. Although it is not shoWn in FIG. 
6, a semiconductor device such as metal-oxide-semiconduc 
tor ?eld effect transistor (MOSFET) is buried in the molded 
housing 110, and respective electrodes of the semiconductor 
device are electrically connected to inner leads (not shoWn) 
Which are extended from the outer leads 121, 122 and 123 
via Wires (not shoWn) in the molded housing. 

[0033] The second and third outer leads 122 and 123 
disposed at the edge portion include bent portions 124 and 
126 protruding toWard directions opposite to the ?rst outer 
lead 121 in portions adjacent to the molded housing 110. 
That is, a surface of the second outer lead 122 facing the ?rst 
outer lead 121 is depressed to be apart from the ?rst outer 
lead 121 on one side surface 112 of the molded housing 110, 
and accordingly, the second outer lead 122 protrudes from 
the surface opposing the above surface of the second outer 
lead 122. A surface of the third outer lead 123 facing the ?rst 
outer lead 121 is depressed to be apart from the ?rst outer 
lead 121 on one side surface 112 of the molded housing 110, 
and accordingly, the third outer lead 123 protrudes from the 
surface opposing the above surface of the third outer lead 
123. 

[0034] The bent portions 124 and 126 of the second and 
third outer leads 122 and 123 are covered by the molded 
housing 110. Also, a portion of the ?rst outer lead 121 is 
covered by the molded housing 110. That is, the molded 
housing 110 extends at some parts thereof so as to cover a 
portion of the ?rst outer lead 121 and the bent portions 124 
and 126 of the second and third outer leads 122 and 123. The 
thickness of the molded housing 110 covering a part of the 
?rst outer lead 121 and the bent portions 124 and 126 is not 
necessarily thick, but it is appropriate that the thickness of 
the molded housing 110 is relatively thin. A distance (d) 
betWeen a surface of extended portion of the molded hous 
ing 110 covering the ?rst outer lead 121 and a surface of 
extended portion of the molded housing 110 covering the 
bent portion 126 of the third outer lead 123 is about 1 mm 
or more. 

[0035] In the semiconductor package 100 having the 
above described structure, the creepage distance (de) (as 
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shown by the dotted line) between the ?rst outer lead 121 
and the second outer lead 122 is a surface distance of the 
molded housing 110 measured from a ?rst point (a) of the 
?rst outer lead 121 to a second point (b) of the second outer 
lead 122. Therefore, the semiconductor package is capable 
of ensuring a creepage distance larger than that of the 
conventional semiconductor package as long as the length of 
extended portion of the molded housing 110 covering the 
surface of the bent portion 124 of the second outer lead 122. 
The creepage distance betWeen the ?rst outer lead 121 and 
the third outer lead 123 also increases. In the semiconductor 
package 100 according to the present embodiment, a siZe of 
the semiconductor package does not increase in spite of the 
increase of creepage distance (de). This is because the 
increase of the creepage distance (de) is achieved using a 
structure in Which a portion of the molded housing 110 
extends to cover the bent portions 124 and 126 of the second 
and third outer leads 122 and 123. 

[0036] FIG. 7 is a plane vieW of another embodiment of 
the semiconductor package according to the present inven 
tion. In FIG. 7, same reference numerals as those of FIG. 6 
denote the same elements, and therefore, explanations 
thereof are omitted. 

[0037] Referring to FIG. 7, the second and third leads 122 
and 123 disposed on the edge portions of the semiconductor 
package 200 respectively include inclinations 224 and 226 
so that a distance betWeen the ?rst outer lead 121 and the 
inclinations 224 and 226 becomes larger as a distance 
betWeen the inclinations 224 and 226 and the side surface 
112 of the molded housing 110 becomes smaller. That is, the 
largest distance betWeen the second outer lead 122 and the 
?rst outer lead 121 is betWeen an upper left corner of the 
second outer lead and an upper left corner of the ?rst outer 
lead 121, and the largest distance betWeen the second outer 
lead 122 and the ?rst outer lead 121 is betWeen an upper 
right corner of the second outer lead 122 and an upper right 
corner of the ?rst outer lead 121. 

[0038] The inclinations 224 and 226 of the second and 
third outer leads 122 and 123 are covered by the molded 
housing 110. Also, a portion of the ?rst outer lead 121 is 
covered by the molded housing 110. That is, the molded 
housing 110 extends so as to cover the portion of the ?rst 
outer lead 121 and the inclinations 224 and 226 of the 
second and third leads 122 and 123. The thickness of the 
molded housing 110 covering the portion of the ?rst outer 
lead 121 and the inclinations 224 and 226 is relatively small. 
An interval (d') betWeen a surface of extended portion of the 
molded housing 110 covering the ?rst outer lead 121 and a 
surface of extended portion of the molded housing 110 
covering the inclination 226 of the third outer lead 123 is 
about 1 mm or more. 

[0039] In the semiconductor package 200 having the 
above described structure, the creepage distance (dc') 
betWeen the ?rst outer lead 121 and the second outer lead 
122 is the surface distance from a ?rst point (a') of the ?rst 
outer lead 121 to a second point (b') of the second outer lead 
122. Therefore, a length corresponding to the extended 
portion of the molded housing 110 covering a surface of the 
inclination 224 of the second outer lead 122 can be ensured 
as the creepage distance longer than that of the conventional 
art. The creepage distance betWeen the ?rst outer lead 121 
and the third outer lead 123 also increases. In the semicon 
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ductor package 200 according to the present embodiment, a 
siZe of the semiconductor package 200 does not increase in 
spite of the increase of the creepage distance (dc'). This is 
because that the increase of the creepage distance (do') can 
be achieved by extending a part of the molded housing 110 
so as to cover the inclinations 224 and 226 of the second and 
third outer leads 122 and 123. 

[0040] FIGS. 8A through 8G are vieWs of various modi 
?cations of the semiconductor package in FIG. 6. Same 
reference numerals in FIGS. 8A through 8G as those of FIG. 
6 denote the same elements. 

[0041] In the semiconductor package in FIG, 8A, the 
extended portion of the molded housing 110 covering a 
portion of the ?rst outer lead 121 is removed, and conse 
quently, the ?rst outer lead 121 is completely exposed out of 
the molded housing 110. Thus, the semiconductor package 
in FIG. SA has reduced creepage distance, hoWever, it 
becomes easier to fabricate the semiconductor package of 
FIG. 8A than to fabricate the semiconductor package of FIG. 
6. 

[0042] In the semiconductor package of FIG. 8B, the 
extended portion of the molded housing 110 covering the 
bent portion 124 of the second outer lead 122 is removed, 
thus completely exposing the bent portion 124 of the second 
outer lead 122 out of the molded housing 110. Therefore, the 
semiconductor package of FIG. 8B has the same creepage 
distance betWeen the ?rst outer lead 121 and the third outer 
lead 123 as that of the semiconductor package of FIG. 6, 
hoWever, the creepage distance betWeen the ?rst outer lead 
121 and the second outer lead 122 becomes smaller than that 
of the semiconductor package of FIG. 6. Thus, the semi 
conductor package of FIG. 8B is suitable for a case Where 
a relatively high voltage should be applied betWeen the ?rst 
outer lead 121 and the third outer lead 123. 

[0043] The semiconductor package of FIG. 8C is same as 
that of FIG. 8B, hoWever, the extended portion of the 
molded housing 110 covering the bent portion 126 of the 
third outer lead 123 is removed instead of removing that on 
the bent portion 124 of the second outer lead 122. Therefore, 
in the semiconductor package of FIG. 8C, the creepage 
distance betWeen the ?rst outer lead 121 and the second 
outer lead 122 can be maintained to be same as that of the 
semiconductor package 100 of FIG. 6. HoWever, the creep 
age distance betWeen the ?rst outer lead 121 and the third 
outer lead 123 becomes smaller than that of the semicon 
ductor package of FIG. 6. Thus, the semiconductor package 
of FIG. 8C is suitable for a case Where a relatively high 
voltage should be applied betWeen the ?rst outer lead 121 
and the second outer lead 122. 

[0044] The semiconductor package of FIG. 8D has same 
structure as that of the semiconductor package 100 of FIG. 
6 except that grooves 114 and 116 are formed on a surface 
of the molded housing 110 betWeen the ?rst outer lead 121 
and the second outer lead 122 and on a surface of the molded 
housing 110 betWeen the ?rst outer lead 121 and the third 
outer lead 123. The grooves 114 and 116 increase the 
creepage distance betWeen the ?rst outer lead 121 and the 
second outer lead 122 and the creepage distance betWeen the 
?rst outer lead 121 and the third outer lead 123 as much as 
the surface distances of the grooves 114 and 116. 

[0045] The semiconductor package in FIG. 8E has same 
structure as that of FIG. 8D, but is different in that the 
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extended portion of the molded housing 110 covering a 
portion of the ?rst outer lead 121 is removed. Therefore, the 
?rst outer lead 121 in the semiconductor package of FIG. SE 
is completely exposed out of the molded housing 110. 
Although the semiconductor package of FIG. 8E has the 
creepage distance shorter than that of the semiconductor 
package of FIG. 8D, it becomes easier to fabricate the 
semiconductor package of FIG. 8E than to fabricate the 
semiconductor package of FIG. 8D. 

[0046] In the semiconductor package of FIG. 8F, the 
extended portion of the molded housing 110 covering the 
bent portion 124 of the second outer lead 122 When it is 
compared to the semiconductor package of FIG. 8D, and 
consequently, the bent portion 124 of the second outer lead 
122 is completely exposed out of the molded housing 110. 
Therefore, the semiconductor package of FIG. 8F has same 
creepage distance betWeen the ?rst outer lead 121 and the 
third outer lead as that of the semiconductor package of FIG. 
8D, but has smaller creepage distance betWeen the ?rst outer 
lead 121 and the second outer lead 122 than that of the 
semiconductor package of FIG. 8D. The semiconductor 
package of FIG. SE is suitable for a case Where a relatively 
high voltage should be applied betWeen the ?rst outer lead 
121 and the third outer lead 123. 

[0047] The semiconductor package of FIG. 8G is same as 
that of FIG. 8F except that the extended portion of the 
molded housing 110 covering the bent portion 126 of the 
third outer lead 123 is removed, instead of removing the 
protrusion 124 of the second outer lead 122. Therefore, the 
semiconductor package of FIG. 8G has same creepage 
distance betWeen the ?rst outer lead 121 and the second 
outer lead 122 as that of the semiconductor package of FIG. 
8D, but has smaller creepage distance betWeen the ?rst outer 
lead 121 and the third outer lead 123 than that of the 
semiconductor package of FIG. 8D. The semiconductor 
package of FIG. 8G is suitable for a case Where a relatively 
high voltage should be applied betWeen the ?rst outer lead 
121 and the second outer lead 122. 

[0048] FIGS. 9A through 9G are vieWs of various modi 
?cations of the semiconductor package of FIG. 7. Same 
reference numerals of FIGS. 9A through 9G as those of FIG. 
7 denote the same elements. 

[0049] In the semiconductor of FIG. 9A, the extended 
portion of the molded housing 110 covering a portion of the 
?rst outer lead 121 is removed, thus completely exposing the 
?rst outer lead 121 out of the molded housing 110. There 
fore, the semiconductor package of FIG. 9A has reduced 
creepage distance, hoWever, it becomes easier to fabricate 
the semiconductor package of FIG. 9A than to fabricate the 
semiconductor package of FIG. 7. 

[0050] In the semiconductor package of FIG. 9B, the 
extended portion of the molded housing 110 covering the 
inclination 224 of the second outer lead 122 is removed, thus 
completely exposing the inclination 224 of the second outer 
lead 122 out of the molded housing 110. Therefore, the 
semiconductor package of FIG. 9B has same creepage 
distance betWeen the ?rst outer lead 121 and the third outer 
lead 123 as that of the semiconductor package of FIG. 7. 
HoWever the creepage distance betWeen the ?rst outer lead 
121 and the second outer lead 122 becomes smaller than that 
of the semiconductor package 200 of FIG. 7. The semicon 
ductor package of FIG. 9B is suitable for a case Where a 
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relatively high voltage should be applied betWeen the ?rst 
outer lead 121 and the third outer lead 123. 

[0051] The semiconductor package of FIG. 9C has same 
structure as that of the semiconductor package of FIG. 9B 
except that the extended portion of the molded housing 110 
covering the inclination 226 of the third outer lead 123 is 
removed. The semiconductor package of FIG. 9C has same 
creepage distance betWeen the ?rst outer lead 121 and the 
second outer lead 122 as that of the semiconductor package 
200 of FIG. 7, but has shorter creepage distance betWeen the 
?rst outer lead 121 and the third outer lead 123 than that of 
the semiconductor package 200 of FIG. 7. The semiconduc 
tor package of FIG. 9C is suitable for a case Where a 
relatively high voltage should be applied betWeen the ?rst 
outer lead 121 and the second outer lead 122. 

[0052] The semiconductor package of FIG. 9D has same 
structure as that of the semiconductor package of FIG. 7 
except that grooves 114 and 116 are formed on a surface of 
the molded housing 110 betWeen the ?rst outer lead 121 and 
the second outer lead 122 and on a surface of the molded 
housing 110 betWeen the ?rst outer lead 121 and the third 
outer lead 123. The grooves 114 and 116 increase the 
creepage distance betWeen the ?rst outer lead 121 and the 
second outer lead 122 and the creepage distance betWeen the 
?rst outer lead 121 and the third outer lead 123 as much as 
the surface distances of the grooves 114 and 116. 

[0053] The semiconductor package of FIG. 9E has same 
structure as that of the semiconductor package of FIG. 9D 
except that the extended portion of the molded housing 110 
covering a portion of the ?rst outer lead 121 is removed. 
Thus, the ?rst outer lead 121 of the semiconductor package 
of FIG. 9E is completely exposed out of the molded housing 
110. Although the creepage distance is shorter than that of 
the semiconductor package of FIG. 9D, it becomes easier to 
fabricate the semiconductor package of FIG. 9E than to 
fabricate the semiconductor package of FIG. 9D. 

[0054] In the semiconductor package of FIG. 9F, the 
extended portion of the molded housing 110 covering the 
inclination 224 of the second outer lead 122 is removed. 
Consequently, the inclination 224 of the second outer lead 
122 is completely exposed out of the molded housing 110. 
Thus, the semiconductor package of FIG. 9F has same 
creepage distance betWeen the ?rst outer lead 121 and the 
third outer lead 123 as that of the semiconductor package of 
FIG. 9D, hoWever, has shorter creepage distance betWeen 
the ?rst outer lead 121 and the second outer lead 122 than 
that of the semiconductor package of FIG. 9D. Therefore it 
is suitable for a case Where a relatively high voltage should 
be applied betWeen the ?rst outer lead 121 and the third 
outer lead 123. 

[0055] The semiconductor package of FIG. 9G has same 
structure as that of the semiconductor package of FIG. 9F 
except that the extended portion of the molded housing 110 
covering the inclination 226 of the third outer lead 123 is 
removed instead of removing the inclination 224 of the 
second outer lead 122. The semiconductor package of FIG. 
9G has same creepage distance betWeen the ?rst outer lead 
121 and the second outer lead 122 as that of the semicon 
ductor package of FIG. 9D. HoWever, the creepage distance 
betWeen the ?rst outer lead 121 and the third outer lead 123 
becomes smaller than that of the semiconductor package of 
FIG. 9G. The semiconductor package of FIG. 9G is suitable 
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for a case Where a relatively high voltage should be applied 
between the ?rst outer lead 121 and the second outer lead 
122. 

[0056] FIG. 10 is a vieW of a structure restraining the pitch 
betWeen outer leads from changing by modifying the semi 
conductor package of FIG. 7. In addition, FIG. 11 is a vieW 
of enlarged third outer lead in part A of FIG. 10. Same 
reference numerals of FIGS. 10 and 11 as those of FIG. 7 
denote the same elements. 

[0057] Referring to FIGS. 10 and 11, the semiconductor 
package has nearly same structure as that of the semicon 
ductor package 200 of FIG. 7, but is different from the 
semiconductor package of FIG. 7 in con?gurations of incli 
nation 324 of the second outer lead 122 and inclination 326 
of the third outer lead 123. More particularly, in the incli 
nation 326 of the third outer lead 123, a ?at portion 326a, an 
inclined portion 326!) and a perpendicular portion 3260 are 
disposed on the surface facing the ?rst outer lead 121 
sequentially toWard the molded housing 110. The inclined 
portion 326!) and the perpendicular portion 3260 increase the 
creepage distance betWeen the ?rst outer lead 121 and the 
third outer lead 123, and the ?at portion 326a restrains the 
pitch betWeen the ?rst outer lead 121 and the third outer lead 
123 from being reduced. That is, since the inclination 326 of 
the third outer lead 123 is covered by the molded housing 
110, the pitch betWeen the ?rst outer lead 121 and the third 
outer lead 123 is reduced as much as the thickness of the 
molded housing 110. HoWever, When the ?at portion 32611 is 
included as in the present embodiment, the molded housing 
110 is capable of covering the inclination 326 Within the 
range of the ?at portion 326a. Accordingly, the pitch 
betWeen the ?rst outer lead 121 and the third outer lead 123 
is not reduced. The second outer lead 122 has same structure 
as that of the third outer lead 123, and detailed description 
is omitted, 

[0058] As described above, according to the semiconduc 
tor package of the present invention, the bent portion or the 
inclination is formed on some parts of the outer leads Which 
connect With a side surface of the molded housing, and the 
extended portion of the molded housing is covered thereon 
to increase the creepage distances betWeen outer leads. 
Accordingly, rated voltage applicable to the outer leads of 
the semiconductor package can be increased, thus providing 
the structure suitable to the high voltage application. 

[0059] While the present invention has been particularly 
shoWn and described With reference to exemplary embodi 
ments thereof, it Will be understood by those of ordinary 
skill in the art that various changes in form and details may 
be made therein Without departing from the spirit and scope 
of the present invention as de?ned by the folloWing claims. 

1-9. (canceled) 
10. A semiconductor package having a molded housing 

comprising: 
a) ?rst and second leads extending both inside and outside 

said molded housing, said ?rst lead having a surface 
betWeen tWo edges of said lead; 

b) said surface having a lateral bend Which is inside said 
molded housing and proximate to an edge of said 
molded housing abutting said ?rst lead, said lateral 
bend being in a direction to increase the creepage 
distance betWeen said surface and said second lead; and 
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c) said molded housing having an edge that extends on 
said lateral bend and Which substantially folloWs the 
contour of said lateral bend. 

11. The semiconductor package of claim 10 Wherein an 
edge of said molded housing abutting said second lead 
extends in a direction parallel With said longitudinal axis of 
said second lead. 

12. The semiconductor package of claim 10 further 
including a third lead Which is positioned laterally next to 
said second lead aWay from said ?rst lead. 

13. The semiconductor Package of claim 12 Wherein said 
third lead has a surface betWeen tWo edges of said lead, said 
surface of said third lead having a lateral bend Which is 
inside said molded housing, said lateral bend in said third 
lead being in a direction to increase the creepage distance 
betWeen said surface of said third lead and said second lead, 
and said molded housing having an edge that extends on said 
lateral bend of said third lead and Which substantially 
folloWs the contour of said lateral bend of said third lead. 

14. The semiconductor package of claim 13 Wherein an 
edge of said molded housing abutting said second lead 
extends in a direction parallel With the extended edge of said 
molded housing abutting said third lead. 

15. The semiconductor package of claim 10 Wherein an 
edge of said molded housing betWeen said ?rst and second 
leads has an indentation to increase the creepage distance 
betWeen said ?rst and second leads. 

16. The semiconductor package of claim 12 Wherein an 
edge of said molded housing betWeen said second and third 
leads has an indentation to increase the creepage distance 
betWeen said second and third leads. 

17. A semiconductor package having a molded housing 
comprising: 

a) ?rst and second leads extending both inside and outside 
said molded housing, said ?rst lead having a surface 
betWeen tWo edges of said lead; 

b) said surface having a bend Which is inside said molded 
housing and proximate to an edge of said molded 
housing abutting said ?rst lead, said lateral bend being 
in a direction to increase the creepage distance betWeen 
said surface and said second lead; and 

c) said molded housing having an edge that extends With 
a substantially constant thickness on said lateral bend 
of said ?rst lead. 

18. The semiconductor package of claim 17 Wherein an 
edge of said molded housing abutting said second lead 
extends in a direction parallel With said longitudinal axis of 
said second lead. 

19. The semiconductor package of claim 17 further 
including a third lead Which is positioned laterally next to 
said second lead aWay from said ?rst lead. 

20. The semiconductor package of claim 17 Wherein said 
third lead has a surface betWeen tWo edges of said third lead, 
said surface of said third lead having a lateral bend Which is 
inside said molded housing, said lateral bend in said third 
lead being in a direction to increase the creepage distance 
betWeen said surface of said third lead and said second lead, 
and said molded housing having an edge that extends With 
a substantially constant thickness on said lateral bend of said 
third lead. 

21. The semiconductor package of claim 20 Wherein an 
edge of said molded housing abutting said second lead 
extends in a direction parallel With said longitudinal axis of 
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said second lead equal to the extended edge of said molded 
housing abutting said third lead. 

22. The semiconductor package of claim 17 Wherein an 
edge of said molded housing betWeen said ?rst and second 
leads has an indentation to increase the creepage distance 
betWeen said ?rst and second leads. 
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23. The semiconductor package of claim 22 Wherein an 
edge of said molded housing betWeen said second and third 
leads has an indentation to increase the creepage distance 
betWeen said second and third leads. 

* * * * * 


