
2220262. CURING OVEN SYSTEM FOR SEMICONDUCTOR DEVICES Background of the
Invention This invention relates, in general, to a curing oven system for
semiconductor devices, and more particularly to an automated curing oven
system for semiconductor devices wherein the magazine containing the
semiconductor devices 10 is itself used as an oven chamber. In the
processing of semiconductor devices, there are many steps in which organic
adhesives such as epoxy and polyimide must be cured. At the present time,
these curing steps are generally performed by manually unloading 15
magazines containing semiconductor devices and placing the separate devices
into free standing batch ovens. Because the batch ovens are separate from
other processing equipment, a relatively large amount of floor space is
used while the manual handling steps are extremely labor 20 intensive.
Therefore, an automated curing oven system for semiconductor devices which
may be integrated with other processing machinery is highly desirable. 25
Summary of the Invention Accordingly, it is an object of the present
invention to provide a curing oven system for semiconductor devices which
eliminates the need for separate batch ovens thereby 30 eliminating many
manual handling steps. An even further object of the present invention is
to provide a curing oven system for semiconductor devices which uses a
magazine containing the semiconductor devices as an oven chamber. 35    



-2- The foregoing and other objects and advantages are achieved in the
present invention by providing a curing oven 5 system for use in
manufacturing semiconductor devices comprising: a magazine for receiving a
plurality of semiconductor devices to be cured; an oven chamber area for
receiving said magazine; 10        sealing means for sealing said magazine
in said oven chamber area so that said magazine serves as a duct for gas
flow; and means for passing gases through said magazine. In a preferred
embodiment, a magazine containing 15 semiconductor devices which is used in
other processing steps is transported into the curing oven system so that
it is coupled between the manifold and exhaust maniflow. Heated gas then
flows through the magazine. The magazine is used as an actual oven chamber
thereby curing the organic adhesives. 20 An even cure is obtained by
distributing the heated gas through the manifold and into the magazine
rather than heating the outside of the magazine. Following the curing, a
cool gas flow is directed through the magazine thereby cooling the
semiconductor devices so that oxidation will not occur and subsequent
processing steps may be performed. 5          A more complete understanding
of the present invention can be attained by considering the following
detailed description in conjunction with the accompanying drawings. 10
Brief Description of the Drawings 



FIG. 1 is a schematic front view of an automated curing oven system for
semiconductor devices in accordance with the present invention; 15
FIG. 2 is a schematic side view of the automated curing oven system for
semiconductor devices; FIG. 3 is a schematic top view of the automated
curing oven system for semiconductor devices; FIG. 4 is an end view of a
device holding magazine; 20 and FIG. 5 is a cross-sectional view of a
device holding magazine. 25 30 35    Detailed Description of the Invention
FIGS. 1-3 are schematic front, side and top views, respectively, of an
automated curing oven system 10 for 5 semiconductor devices. Curing oven
system 10 includes a gas injection port 12 beside which is an air injection
port 13. Gas injection port 12 is to be coupled to an outside gas source
while air injection port 13 is to be coupled to an outside air source when
curing oven system 10 10 is in operation. One skilled in the art will
understand that means for allowing and prohibiting gas and air flow through
ports 12 and 13 respectively will be included. It should further be
understood that the means for allowing and prohibiting gas and air flow may
or may 15 not be disposed on ports 12 and 13 themselves, but on the outside
gas and air sources. The gas which flows through gas injection port 12 will
serve to heat and cool curing 



oven system 10 while the air that flows through air injection port 13 will
serve to operate various pneumatic 20 devices throughout curing oven system
10 which will be explained presently. A directional flow tube 14 is coupled
to gas injection port 12. Gas will flow through gas injection port 12 into
directional flow tube 14 where it will be 25 directed to either heat or
cool the semiconductor devices in curing oven system 10. For heating, gas
will flow through an open heater flow valve 16 into a flow tube 18. Coupled
to flow tube 18 is a pressure sensor 20 which detects whether or not gas is
actually flowing through 30 flow tube 18. It is important that gas is
flowing into heater 22 while it is turned on because heater 22 may be
ruined if it is subjected to no gas flow while it is turned on. Flow tube
18 is further coupled to heater 22 which heats gas flowing through it.
Heater 22 feeds the 35 gas flow into a manifold 24.    For cooling, a
closed heater flow valve 16 will direct the gas flow into flow tube 26
which is coupled to a cooler 5 flow valve 28. It should be understood that
cooler flow valve 28 will be closed during the heating process however it
will be open during the cooling process. During the cooling process, gas
will flow through open cooler flow valve 28 through flow tube 30. A
pressure sensor 32 is coupled to 10  flow tube 30 and detects whether or
not gas is actually flowing. Flow tube 30 then feeds into manifold 24. It
should be understood that the cooling system may actually include means for
cooling the gas flow if needed although this embodiment does not include
such means. 



15        Manifold 24 contains a thermocouple 34 disposed therein.
Thermocouple 34 measures the temperature of the gas in manifold 24 thereby
allowing temperature readings to be obtained. Once gas flows into manifold
24 from either the heating system or the cooling system, it is forced
toward 20  manifold face plate 36.  Manifold face plate 36 separates
manifold 24 from the oven chamber area 38. Oven chamber area 38 is the area
where a device holding magazine 40 will be disposed so that curing of the
devices therein can occur. Manifold face plate 36 includes a plurality of
apertures 25  through which gas flows into oven chamber area 38.  The
plurality of apertures may be arranged in various configurations to allow
for optimum gas flow depending upon the particular oven chamber employed.
This will be explained hereinafter. It should further be understood that
manifold 30  face plate 36 is removable and interchangeable. Referring
specifically to Fig. 4 and Fig. 5, an end view and a cross-sectional view
of a device holding magazine 40 are shown, respectively. Device holding
magazine 40 is hollow and arranged to hold many semiconductor devices at 35
once.  A common device    holding magazine configuration includes a
plurality of inner shelves 43, each shelf 43 being able to support a series
of semiconductor device leadframes. Because device holding magazine 40
serves as the actual oven chamber, it 5 should be understood that the
configuration of the apertures of manifold face plate 36 will be such that
they correspond to the design of device holding magazine 40 to insure
optimum gas flow through it. The gas flow must be even throughout device
holding magazine 40 to insure 



10 consistent curing of all semiconductor devices contained therein. This
even gas flow is obtained by forcing a large volume of gas into manifold 24
compared to the volume of gas which may flow through the apertures of
manifold face plate 36. A common ratio is 4:1. 15      Device holding
magazine 40 may be removed and is interchangeable with other device holding
magazines 40 in oven chamber area 38. It should be understood that device
holding magazine 40 is the same magazine that is used in various other
semiconductor device assembly steps thereby 20 minimizing the amount of
manual device handling necessary. There is no need to remove the
semiconductor devices from device holding magazine 40 throughout many
processing steps such as other curing steps, die attachment and wire
bonding. 25      Now referring back to FIGS. 1-5.  Following the gas
flowing through device holding magazine 40 in oven chamber area 38, it
flows into exhaust maniflow 41. From exhaust maniflow 41, the gas is forced
into magazine evacuation tubes 42. Gas flows through magazine evacuation
tubes 42 30 into exhaust tube 44 which is coupled to a plant exhaust in
this embodiment. It should be understood, however that exhaust tube 42 may
be coupled to other types of exhaust means. It should further be understood
that all or some of the gas which flows through device holding magazine 40
35    may be recycled. A baffle may be added to redirect the gas flow from
device holding magazine 40 back into curing oven system 10. Whether or not
gas is recycled will depend upon the amount of impurities introduced to the
gas 



5 flow from its flow through device holding magazine 40 and other factors
such as cost. Various device holding magazines 40 are transported to and
from oven chamber area 38 by a transporter means 46. In this embodiment,
transporter means 46 includes a 10 stationary surface 48 on which device
holding magazines 40 are positioned. Stationary surface 48 is bordered by
mechanical tracks 50 on each side.  Mechanical tracks 50 include pivots 52
attached thereto. Pivots 52 are one way pivots which will grip and
transport device holding 15magazines 40 when mechanical tracks 50 are
moving towards oven chamber area 38.  However, pivots 52 will not grip and
transport device holding magazines 40 when mechanical tracks 50 move in a
direction away from oven chamber area 38. 20     Mechanical tracks 50 are
pneumatically operated by a slide 54. Slide 54 includes a valve 56 which
receives air from air injection port 13 to operate slide 54. Slide 54 moves
back and forth thereby allowing mechanical tracks 50 to move back and forth
enabling one way pivots 52 to grip 25and release device holding magazines
40. Slide 54 is also coupled to an air cylinder 58 which operates pivots
60. Pivots 60 are much more intricate than pivots 52 and serve to precisely
move device holding magazines 40 into oven chamber area 38. It should be
understood, however, that 30pivots 60 and pivots 52 are all operated by
slide 54. Once a device holding magazine 40 is moved into oven chamber area
38, magazine 40 must be sealed so that a consistent gas flow may be
obtained and also so that gas flow does not escape the device holding
magazine 40 which 35is disposed in oven chamber area 38. To do this, a   



pneumatic cylinder 62 is employed. Pneumatic cylinder 62 is also operated
by air brought in through air injection port 13. Pneumatic cylinder 62
forces first end 63 of device holding magazine 40 against a first silicon
ring 64 5 which is disposed between first end 63 of device holding magazine
40 and manifold face plate 36. Pneumatic cylinder 62 also forces device
holding magazine 40 against a spring 66 which is disposed beneath manifold
24. Spring 66 is compressed thereby allowing for a secure fit between 10
first end 63 of device holding magazine 40 and first silicon ring 64. A
second silicon ring 68 is disposed between second end 69 of device holding
magazine 40 and exhaust maniflow 41. Second silicon ring 68 allows for an
air tight seal between second end 69 of device holding 15 magazine 40 and
exhaust maniflow 41. Automated curing oven system 10 is controlled by a
central processing unit (CPU) 70. Virtually all of the vital operational
parameters are controlled by CPU 70. Various operations which are
controlled by the CPU include 20 the power which is supplied to heater 22.
This is done through a power module 72. CPU 70 also control fans 74 which
serve to cool automated curing oven system 10. CPU 70 further controls the
temperature of heater 22 through the temperature adjustment pot 76 and the
temperature 25 control 78. CPU 70 may be programmed to control other
parameters such as heating time, cooling time and the pneumatic operations
of curing oven system 10. Further, CPU 70 allows for readings of the vital
parameters to be obtained. 30     Thus it is apparent that there has been
provided, in accordance with the invention, a new and improved automated
curing oven system for semiconductor devices 



which meets the objects and advantages set forth above. While specific
embodiments of this invention have been 35 shown and described, further
modifications and    improvements will occur to those skilled in the art.
It is desired that it be understood, therefore, that this invention is not
limited to the particular form shown and it is intended in the appended
claims to cover all 5 modifications which do not depart from the spirit and
scope of this invention. 10 15 20 25 30 35    5 1.      An automated curing
oven system for semiconductor devices comprising: means for injecting gas
flow into said system; gas 10          heating means selectively coupled to
said means for injecting gas flow; cooling means selectively coupled to
said means for injecting gas flow; gas distributing means selectively
coupled to both 15  said gas heating means and said cooling means; the
invention being characterized by: flow-through device holding means having
a first 



end and a second end, said first end to be coupled to said gas distributing
means, said flow-through device holding 20 means further being removable;
exhaust maniflow means to be coupled to said second end of said
flow-through device holding means; clamping and sealing means for making
air-tight seals between said gas distributing means and said first 25 end
of said flow-through device holding means and also between said exhaust
maniflow means and said second end of said flow-through device holding
means; and transporter means on which said flow-through device holding
means is movably disposed and transported. 30 2.      The oven system of
claim 1 wherein said oven system is controlled by a central processing unit
which is incorporated in said oven system. 35    3.  The oven system of
claim 2 wherein said means for injecting gas flow includes valve means for
selectively directing the gas flow to the gas heating means or the cooling
means. 5 4.  The oven system of claim 2 wherein the gas distributing means
includes a manifold having a face plate which comprises of plurality of
apertures, said face plate further being removable and interchangeable. 10
5. The oven system of claim 4 wherein the plurality of apertures are
arranged in a predetermined manner to correspond with the flow-through
device holding means so 



that the gas flow will enter said device holding means at 15 its first end
and flow to its second end. 6. The oven system of claim 5 wherein the
flow-through device holding means is employed as an oven chamber. 20 7. The
oven system of claim 2 wherein the exhaust maniflow means includes gas
recirculation means. 8. The oven system of claim 2 wherein the clamping and
sealing means includes a first gasket disposed between the 25 first end of
the flow-through device holding means and the gas distributing means and a
second gasket disposed between the second end of said flow-through device
holding means and the exhaust maniflow means, said clamping and sealing
means further including means for contacting said 30 first and second
gaskets to said respective ends of said device holding means. 35    9. A
curing oven system for semiconductor devices comprising: a heater; cooling
means; 5     valve means coupled to both said heater and said cooling
means, said valve means to selectively direct gas flow into either said
heater or said cooling means, said valve means further coupled to a gas
flow source; a manifold selectively coupled to said heater and 10said
cooling means; the invention being characterized by: a magazine for holding
semiconductor devices, said magazine having a first end and a second end,
said first end to be coupled to said manifold, said magazine further being
removable; 



an exhaust maniflow to be coupled to said second end of said magazine;
clamping and sealing means for making air-tight seals between said manifold
and said first end of said magazine and also between said exhaust maniflow
and said second end 20 of said magazine; and a magazine transporter on
which said magazine is movably disposed and transported throughout said
curing oven system. 25 10. The oven system of claim 9 wherein said oven
system is controlled by a central processing unit which is incorporated in
said oven system. 11. The oven system of claim 10 wherein the manifold
30includes a removable and interchangeable face plate which comprises a
plurality of apertures. 35    12.  The oven system of claim 11 wherein the
plurality apertures are arranged in a predetermined manner to correspond
with the magazine so that the gas flow will enter said magazine at its
first end and flow to its 5 second end. 13.  The oven system of claim 12
wherein the magazine is employed as an oven chamber. 10 14.  The oven
system of claim 10 wherein the exhaust maniflow includes gas recirculation
means. 15. The oven system of claim 10 wherein the clamping and sealing
means includes a first gasket disposed between the 15 first end of the
magazine and the manifold and a second gasket disposed between the second
end of said magazine and the exhaust maniflow, said clamping and sealing
means 



further including means for contacting said first and second gaskets to
said respective end of said magazine. 20 16. An automated curing oven
system for semiconductor devices comprising: a heater; cooling means; 25
at least one valve coupled to a gas flow source, said at least one valve
further coupled to said heater and said cooling means to selectively direct
gas flow into either said heater or said cooling means; a manifold having a
removable and interchangeable 30 face plate and being selectively coupled
to said heater and said cooling means; a semiconductor device magazine
having a first open end and a second open end, said first end to be coupled
to said manifold when said magazine is disposed in an oven 35 chamber area,
said magazine further being removable;    an exhaust maniflow to be coupled
to said second end of said magazine; 5        a first gasket disposed
between said first end of said magazine and said manifold; a second gasket
disposed between said second end of said magazine and said exhaust
maniflow; means for making contact between said first and second 10
gaskets and said first and second end of said magazine respectively; a
magazine transporter on which said magazine is movably disposed and
transported; and a central processing unit to control said oven system, 



15  said central processing unit being incorporated therein. 17.  The oven
system of claim 16 wherein the manifold face plate comprises a plurality of
apertures arranged in a predetermined manner to correspond with the
magazine so that 20  the gas flow enters said magazine at its first end and
flows to its second end. 18. The oven system of claim 17 wherein the
magazine is employed as an oven chamber. 25 19. The oven system of claim 18
wherein the exhaust maniflow includes a baffle which recirculates gas to
the at least one valve. 30  20.  A curing oven system for use in
manufacturing semiconductor devices comprising: a magazine for receiving a
plurality of semiconductor devices to be cured; an oven chamber area for
receiving said magazine; 35        sealing means for sealing said magazine
in said oven chamber area so that said magazine serves as a duct for gas
flow; and means for passing gases through said magazine.    


