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SURFACE MOUNT T0-220 PACKAGE AND PROCESS 
FOR THE MANUFACTURE THEREOF 

F~ELD OF INVENTION . 
The present invention re1ates to a package for 

semiconductor devices and, more specifica11y, to a novel 
surface mount To-220 device paoJc.age. 

BACKGROUND OF THE INVENTION 
The T0-220 package is a known industry 

standard. 'l'he package includes a thermally conductive 
base which is preferably metal and on which a 
semiconductor device is mounted with low thermal 
impedance between the device and the base. The device 
may also be electrically connected to the base. The 
semiconductor device and a portion of the frame are 
encapsulated by a resin material, typically, which 
protects the device from its environment. A locking 
projection typically extends from the base to the outside 

. of the protective epoxy and is fastened to the external 
~ounting surface to draw heat from the device. Also 
included are lead terminals which extend outside the 
resin body and include bonding pads to which a wire bond 
connection is provided from the device to the leads. 

In a surface mount device, the surface of the 
base that is adjacent to the circuit board and opposite 
from the device is exposed for electrical contact to the 

circuit board. 
Typically, the leads are bent outside the resin 

body to contact the surf ace and provide electrical 
connection to the circuit board. ~his bend ·in the 1eads, 
however, can cause mechanical stresses in the resin body. 

Moreover, two gauges of metal are typically 
used. A thick gaug~ Eetal is used for the base, and a 
thin gauge metal is used for the leads so that they lD.aY 
be bent. '!'his use of two gauges increases the complexity 
of the manufacture of the package device. 

SUMMARY OF THE INVENTION 
The present invention provides for a surface 

•ount To-220 package in which the leads are bent prior to 
mo1dinq the resin body around the device and frame to 
minimize the mechanical stress on the leads. Also, a 
single gauge of lead frame material is used for both the 
1eads and tPe main pad area, which Ininimizes material· 
costs and reduces the heiqht of the package body. The 
1ength of the 1eads outside of the package is also 
shortened. Though the combined length of the leads 
inside and outside the package is increased, the built-in 
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resistance and inductance of the package is substantially 
reduced because the thickness of the leads is the same as 
that of the main pad area. The lead frame configuration 
also improves assembly yield. The package is suitable t~ 
be a drop-in replacement for existinq surface mount 
desiqn T0-220 type packages but can accept 1arger die 
sizes than existing size 4 die. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will now be described in greater 

detail in the following detailed description with 
reference to the drawings in which: 

Fig. l shows a partial cutaway side view of a 
known surface mounted T0-220 package; 

Fig. 2 shows a partial cutaway side view of a 
surf ace ~ounted package according to an embodiment of the 
present invention; 

Fig. 3A is a top view of a strip of lead frames 
and their supports which are used in the manufacture of 
the present invention; Fig. JB is an enlarqed view of one 
of the lead frames·and its supports; 

Fig. 4A is an enlar9ed view showing several of 
the lead frames and supports shown in Fiq. 3A in greater 
detail; Fiq. 4B is a side view of the strip shown in Fig. 
4A; and 

Figs. 5A-5E are top, end, side and bottom 
views, respectively, of a package body according to the 
pre$ent invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring first to Fig. 1, there is shown 

a conventional surface mounted T0-220 device package 10, 
illustrated in a cutaway side view. A surface of · 
semiconductor device 18 is attached to a metal plate 14. 
'I'he plate 14 provides thei::mal contact with the device 18 
but may also be electrically connected to the device. An 
opposing surface of the device 18 is connected to one or 
more lead terminals 12 by wire bonds 16. The device 18 
and a portion of lead terminal 12 and plate 14 are 
encapsulated in a package body, typically of resin. 

To provide for contact with the mounting 
surface, the lead terminals 12 are bent downward, as 
shown by the dashed lines extending from 1ead terminal 
12, after the package body is molded around the frame .• 
The process of bending after molding causes ~echanica1 
stresses in the package body. . 

The plate 14 also has a greater .thickness than 
the lead terminal 12 so that the frame must be fabricated 
of two gauges of metal. 
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Fiq. 2 illustrates a surface mounted T0-220 
device package 20 according to an embodiment of the 
invention. Here, lead terminal 22 is bent prior to 
molding the package body around the frame and is located 
inside the package body to minimize mechanical stresses 
on the package body. Moreover, the.1ead terminal 22 is 
of the same thickness as plate 24 so that the package may 
be formed of fraltle material of a single 9auge which 
reduces the bui1t-in resistances and inductances in the 
package. The height of the package 20 is significantly 
reduced when compared to the known package 10. 
Furtbe:rmore, though a longer length of the lead terminai 
22 may be used, the length of the po~tion of lead 
terminal 22 that extends outsid.e the package 20 is 
reduced. 

Fig. 3A shows a strip 30 of multiple device 
frames 32 with their connecting supports, one of which is 
shown in greater detail in Fiq. 3B. The frame inc1udes a 
main pad area·34 to which a device is electrically and 
therma11y attached. The pad area 34 is connected to a 
plate 42 which has a lower portion 42A which forms a 
surface contact with pad area 34 to the mounting surface 
and has an upper portion 42B which provides support for 
the frame and is subsequently removed after ltlolding. The 
plate 42 is connected to an adjoining fra_ine by support 
45. 

Also provided are bonding pads 36 which are 
connected by lead terminals 38 to a plate 40 which serves 
as a second conta9t to the mounting surface. A ho1e is ., 
provided in plate 40 so that each respective device 
formed of strip 30 can be indexed by the die bonding. and 
wire bonding equipment, such as by inserting and turning 
the spokes of a sprocket to advance the strip. A 
temporary support 44 connects pad area 34 to plate 40 
during the mo1ding of the device but is subsequently 
removed after molding. 

. Fig. 4A shows in greater detail three of the 
frames and supports shown in Fig. 3A and is shown in side 
view in Fig. 4B. In accordance with the invention, the 
bonding pad 36 is raised above the surface of plate 40 
and pad area 34. The bonding pad area 36 is connected to 
lead terminal 38 by a bent portion 37. Also shown is 
temporary support strip 44 which is also raised above pad 
area 34 and plate 40 by a pair of bent portions 44A and 
44B which, as noted above, is ~emoved after molding. · 

The process for fabricating the device package 
according to the invention includes the following steps: 

The semiconductor device is attached to pad 
area 34 usinq methods known in the art, such as using an 
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electrica1ly conductive die attach compound. The bonding 
pad areas located on an opposing surf ace of the device 
are wire bonded to pad areas 36 usinq known wire bonding 
methods, such·as ultrasonic wire bondinq. Alternatively, 
the bonding pad areas opposing the surf ace of the die are 
solder connected to pad area 36 to further reduce the 
built-in resistance. The main pad area 34 and bondinq 
pad areas 36 and the semiconductor device are then 
encapsulated within a mo1ded housing, typically fonned of 
resin of other transfer mo1a compounds, also using 
methods known in the art, and the temporary support 
portion 44 and the top portion of plate 42 are then 
removed. 

The interconnecting portions located between 
the respective device frames are then cut away to attain 
respective device packages such as is shown in Fig. SA. 
Here, the device package 20 is shown after molding and a 
vestigial portion of plate 42 protrudes outside housing 
20 as well as a portion of temporary connecting lead 44. 
Leads 38 also protrude from the device and connect to 
plate 40, which is not shown. · 

Fiq. SB illustrates an end view of the 
completed package showing the lead 38 flush with the 
bottom surface of the package. Fiq. 5C shows a side view 
of device 20 which simi1arly shows the leads 38 flush 
with the bottom surface of the package. · 

Fig. 5E shows a bottom view of package 20 which 
depicts the exposed surface of plate 42 and its connected 
pad area 46. At one end of the packase, leads 38 
protrude at one end. At the opposite end leads JS bend 
and are concealed within the packaqe housing. 

Fiq. SD illustrates a bottom view of the device 
according to an a1ternative embodiment in which the pad 
area 46 is also raised above the surface of plate 42 and 
is encapsulated within the body housing. 

The device shown in Figs •. SA-SE may then be 
soldered to the printe~ circuit board, or to any other 
known electrically and thermally conductive material, 
using conventional mass production soldering techniques. 

Although the present invention has been 
described in relation to particular embodiments thereof, 
many other variations and modifications and other uses 
will become apparent to those skilled in the art. Xt is 
preferred, therefore, that the present invention be . 
1imited not by the specific disclosure herein, but only 
by the appended clailns. 
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WHAT IS CLAIMED Is: 
1. A conductive lead frame for supporting a 

semiconductor device and encapsulated by a molded 
housing; said lead frame comprising: 

a main pad area for supportin~ a semiconductor 
die and having a portion extending from an edge thereof 
that extends beyond the boundary of said molded housing; 
and 

at least two isolated pins disposed along an 
opposing edge of said main pad area, each having a 
portion extending beyond said boundary of said molded 
housing and a bonding pad area; 

said pins each havinq the same thickness as 
said main pad area and having a bend located within said 
boundary of said molded housing such that said ~onding 
pad area is raised above said main pad area and said 
portion extending beyond said boundary is at a common 
heiqht with said main pad area. 

2. The lead frame of claim 1 wherein said 
main pad area includes a heat sink which extends outside 
said boundary of said molded housing. 

3. The lead frame of claim 2 wherein said 
main pad area includes a support strip which extends from 
said opposing edge of said main pad area and extends 
beyond said boundary of said molded housing. 

4. The lead frame of clai~ 3 wherein said 
support strip is located between said at least two 
isolated pins. 

5. The lead· frame of claim 3 wherein said 
support strip includes at least one bend located within 
said boundary of said molded housinq. 

6. The lead frame of claim 5 wherein said 
support strip includes another bend. 

7. The lead frame of clai~ 1 wherein the 
length of said isolated pins that extend beyond said 
boundary is reduced. 

s. A semiconductor device package for housing 
a semiconductor device; said package comprising: . 

a conductive lead frame according to any of 
claims l to 7 xor supporting a semiconductor die; and 

a molded housing for enclosing said main pad 
area and said semiconductor die. 
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9. A method of manufacturing a semiconductor 
die package for housing a semiconductor device in which 
said package includes a conductive lead frame according 
to any of claims 1 to 8 for supporting a semiconductor 
die, and a mo1ded housing for supporting said main pad 
area and said semiconductor die; said method comprising 
the steps of: 

bonding a surf ace of said semiconductor die to 
said main pad area; . 

wire bonding respective regions of an opposing 
surf ace of said die to said bonding pad areas of said 
isolated pins; · 

encapsulating said main pad area and said 
isolated pins with said molded housinq; and 

removing an upper pa.rt of said portion of said 
main pad area that extends beyond said boundary at said 
molded housing. 

10. The method of claim 9 wherein said main 
pad area includes a support strip which extends from said 
opposinq edge of said main pad area and extends beyond 
said bounda.:cy of said molded housing, and said.method 
further comprises the step of removinq a part of said 
support strip that extends beyond said boundary of said 
molded housing. 
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