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OPTICAL CURING PROCESS FOR INTEGRATED CIRCUIT PACKAGE ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is related to simultaneously cofiled 

appli.cation serial no. , TI-18715. 

FIELD OF THE INVENTION 

The invention relates generally to the field of semiconductor 
manufacturing, mo~e particularly to "back end" assembly, and in 

particular to chip (die) attach and encapsulation •. 

BACKGROUND OFTBE INVENTION 

The manufacturing of packaged integrated semiconductor devices 
occurs generally in two stages .known as "front end" processing and 

"back end" processinq. "Front end" processinq deals with formation 

~f various devices such as transistors, resistors, and capacitors 

on a semic·onductor wafer.· "Back end" processinq deals with 
assembly and test. After formation of the various devices on the 

semiconductor wafer, the wafer is sliced into semiconductor dies, 

the dies are assembled into packaqes, and the packaged dies are 

tested. Al though va.rious packaging techniques exist, the two main 
techniques are ceramic packaging and plastic packaging. These 

techniques are defi5cribed throughout Microelectronics Packaging 
Handbook by Rao R. Tummala and Eugene J. Rymaszewski, copyright 

1989, and in particular in· chapters 6-8 and 10. 

While different ce,ramic packages exist, one common ceramic 
package is the lid sealed package. A semiconductor chip is 

attached to a ce~amic base by a chip bond material. Wire bonds 
then connect the semiconductor chip to metal lines on the ceramic 

base. Leads are then brazed to the ceramic base and connected to 
the metal lines to provide exte;r;-n.al connection. Finally,·a lid is 

•·: 
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attached by a seal to cover the semiconductor die and close the 

ceramic package. Plastic packaged devices are usually formed by 

attaching the semiconductor chip to a lead frame with a chip die 

attach material. The lead frame is typically metallic and includes 

a-die support pad (that the~emiconductor die is attached to) and 

lead fingers. Wire bonding then occurs where lead frame fingers 

are connected to bonding pads on the semiconductor die. Bond wires 

typically connect the lead fingers . to the bonding pads. The 

adhesive holds the semiconductor die in place during the wire 

'' bonding process. Thereafter, encapsulation occurs with the lead 

frame and die being encapsulated in a plastic mold compound. The 

mold compound is cured and the lead frame trimmed and formed. 

From above, it is seen that both ceramic packaged de~ices and 

plastic packaged devices require a chip bonding material to secure 

the chip to the underlying structure. Three broad categories of 

chip die attach materials currently exist: solders: organic 

adhesives: and, glass silver-fill. Exemplary of· solders are Au-Si, 

Au-Sn, Au-Ge, Pb-Ag-In, and Pb-Sn metallic compositions. ceramic 

packages most often use solder. Exemplary of organic tildhesi ves are 

epoxies, polyimides (most frequently filled with silver) and 

thermoplastics such as acrylics, polyester or polyamides filled 

with metal. Table 8-5 on pages 556 and 557 of Microelectronics 

Packaging Handbook contains a listing of epoxy and polyimide chip 

polymer bonding adhesives. Plastic packaging may use either solder 

or organic bonding. Silver-filled specialty glass materials are 

e~emplary of glass materials and are discussed in "A Critical 

Review of VLSI Die-Attachment in High Reliability Applications" by 

Shukla and Mancinger appearing in Solid State Technology, July 1985 

page 67 et seq. Regardless of package type, the chip bonding 

material is heated to firmly secure the chip. 

Page 554 of Microelectronics Packaging Handbook describes chip 

(die) attach in plastic packaging. In solder bonding, lead frames 

are fed from magazine holders along a track to a heater block. A 
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small s.quare of material (such as 6% Si, 94 Au) is cut from a .feed 
ribbon -~nd transferred to the chip support pad of the lead frame. 
The chip is placed onto the heated chip support pad by a collet. 
The chip and eutectic are scrubbed toqether by the collet, forminq 
a-·hard alloy bond. The heat'-r temperature is about 420· C and the 
time for eutectic bonding is about 6-8 seconds. The heat transfer 
mechanism is by conduction. In polymer bondinq, the metal filled 
epoxy or polyimide paste is typically applied to the lead frame die 
support pad by a print h~ad. The die is pressed into the paste 
after printinq. The paste is then cured to stronqly adhere the 
lead frame to the semiconductor die. Epoxies and polyimides are 
organic thermosettinq polymers that must be cured at elevated 
temperatures to complete the die bond. For ·many years, the 
industry standard epoxy cure process has consisted of plaeing the 
lead frames (with mounted dies) into heated ovens where it usually 
takes a minimum of about one hour for the resin to cure. Typical 
schedules are one hour at 1so· c for epoxies, and 30 minutes at 
1so· c, followed by 30 minutes at 275• c for polyimides. In the 
oven cure process, heat transfer is by convection and the 
semiconductor die, epoxy resin, and lead frame are all uniformly 
heated to the temperature of the oven. 

A relatively new epoxy snap cure process substantially speeds 
up polymer die attach curing from about an hour to about a minute. 
This snap cure process is depicted generally in prior art FIG. 1. 

In FIG.·1, a semiconductor die 4 is attached by an epoxy resin 6 to 
a metallic lead frame 8. Epoxy resin 6 is on the order of about 
0.001 inches thick. A lead frame track rail 10 quides and holds 
lead frame 8 in place over a heater block 12. Heater block 12 
includes a filament (unillustrated) that heats block 12 to a 
desired temperature, approximately 200• c, necessary to cure epoxy 
6. Heat is transferred from heater block 12, to lead frame 8, to 
film 6 and to die 4 by conduction. Die 4, film 6 and lead frame 8 
are all heated to the temperature of block 12. During heatinq, ·dry 
air 16 flows over the die 4, across the surface of lead frame 8, 
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through lead finger cutouts (unillustrated) in lead frame a, around 

heater __ block 12, and out through an exhaust 18. The air flow aids 

in lowering harmful effe~ts of the gasses released by the die 

attach during die attach - cure. out gassing can result in 

ccntamination·on bond pads-~~ die 4 and lead to wire bonding and 

reliability problems. A large squirrel cage electromechanical AC 

motor provides exhaust vacuum 18. Hitachi Tokyo Electronics co., 

Ltd. sells this rapid cure process in a piece of semiconductor 

manufacturing equipment called the "AC-050 In Line Epoxy curing 

system". The AC-050 contains about 4 or 5 heater block platforms, 

each heater block 12 being about 10 inches long. Other 

commercially available snap cure apparatus employing heater block 

technology are manufactured by Syncri te and Moia·. 

While the AC-050 style apparatus illustrated in prior art FIG. 

1 substantially reduces the amount of time needed to cure epoxy 

film 6 from about an hour to _abo\lt a minute, the apparatus has 

several disadvantages. The AC-050 is a large unit, about 3 feet 

wide, 3 feet deep, and 4 feet high and thus occupies much valuable 

manufacturing floor space. The lead frame die attach pad can warp 

and be contaminated due to contact ·between the lead frame and 

heater block. Send pads on the chip and the lead frame may be 

contaminated due to outgassing from the die attach material and 

high temperature of the lead frame . A new method of rapid die 

attach is needed. 

Microelectronics Packaging Handbook page 555 et seq. provides 

extensive discussion about molding compounds used for plastic 

encapsulation and techniques of plastic encapsulation.. In general 

the mold compounds are polymers of either the thermoset variety 

that cannot.be remelted or the thermoplastic variety that can be 

remelted. Examples include epoxy novolac-based molding compounds 

(mainly used today), polyester, phenolic, and silicone. The 

industry standard plastic encapsulation technique _ is transfer 

molding. After the mold compound is applied to the chip and lead 
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frame assembly to encapsulate the assembly, the mold compound must 
be cured~· As in chip attach, the industry standard method of mold 
compound cure is to place the encapsulated chip and lead frame 
assembly into an oven. The encapsulated device is heated for 
several hours at temperatutes around 175° C to cure the mold 
compound. New methods of post mold cure are needed to 
substantially speed up post mold cure. 
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SUMMARY OF THE INVENTION 

-. 
A rapid cure die attach cure method employs an optical heat 

source such as a tungsten halogen lamp module to heat the die 
at:t:ach material. An optical\:heat source may be used to cure the . . 

mold compound used in transfer molded semiconductor packages. 
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DESCRIPTION OF THE DRAWINGS 

~ 

FIG. 1 is a prior art drawing illustrating the heater block 
snap cure polymer bond method. 

FIG. 2 is drawing conceptually illustrating an inventive 
optical rapid die attach cure apparatus and method. 

FIG. 3 is a partial isometric drawing illustrating a preferred 
embodiment optical rapid die attach cure apparatus. 

FIG. 4 is a drawing illustrating the air amplifier of FIG. 3 • 

FIG. 5 is a drawing conceptually illustrating an ~nventive 
optical rapid cure mold compound apparatus and method. 

FIG. 6 is a drawing conceptually illustrating an alternative 
optical rapid cure mold compound apparatus and method. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

FIG. 2 is a drawing conceptually illustrating an inventive 

optical _rapid cure die attach apparatus and method. In FIG. 2, a 

semiconductor die 20 is attaf.1ed by a die attach material 22 to a 

lead frame 24. Die attach material 22 is representative of die 

attach materials and includes solders, organic adhesives, and glass 

specialty materials. Examples of lead frame materials include 

copper, alloy 42, palladium/copper, and nickel copper. A lead 
. . 

frame track rail 26 guides and holds lead frame 24 in place 

underneath an optical heat source 28. Lead frame track rail 26 is 

adjustable to hold different sizes of lead frames. A typical lead 

frame 24 that holds one row of die may be about 1.25 inches wide. 

High density lead frames, such as MATRIX lead frames lllay hold 

several rows dies of and are much wider. Optical heat source 28 

generates the energy that is used to heat die attach material 22. 

Polymer bonding may be accomplished very quickly, such as for 

example, with abQut a l minute exposure to optical heat source 28 

while inorganic bonding, such as silicon/gold eutectic bonding, may 

be accomplished rapidly also. Heat is transferred from die 20 to 
. . 

die attach 22 and to the die support pad of lead frame 24. The 

portion of· lead frame 24 not covered by die attach 2.2 and die 20 

substantially reflects light radiation from optical heat source 28. 

For organic die attach.with copper based lead frames and normal die 

size, this is particularly advantageous as the rails and fingers of 

lead frame 24 remain much cooler than die 20 during die cure. As 

an example, a 1 minute exposure to. optical heat source 28 may 

result in die 20 being heated to about 200• C while lead frame 24 

is heated to only about 125• c. As such, optical heat source 28 

selectively heats die 20. Principle heat transfer occurs by 

radiation and the temperature response of the die attach is 

advantageously a smooth transient. Temperature profiles can be 

readily controlled during cure by varying the current through the 

lamp. In the prior art heater block method, however, heat transfer 

is through conduction which results in a step function like 
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temperature response. Resident heat in the heater block precludes 

rapid coolj,.ng which is needed for thermoplastic die attach. Rapid 
optical heating allows rapid thermal response and can be used with 

thermoplastic die attach materi.als. 
-·-~ 

~. 

While more details regarding optical h~at source 28 of FIG. 2 
are provided later with reference to FIG. 3., it is believed that 

optical heat source 28 is preferably a lamp of the type that emits 

near infrared liqht. Exemplary lamp examples include incandescent 

halogen lamps of the tungsten type and xenon type. Infrared light 

wavelengths ranqe from just under o • a microns to around about 2. a 
microns. It is believed that silicon chip 20 has good absorption 
in the near infrared spectrum. The energy of the tungsten halogen 

light, for example, is absorbed more by silicon chip 20. than by 

lead frame 24 which has a·hiqher· incidence of reflection than chip 

20. The silicon chip 20, with die attach 22, is heated by 

radiation to a hiqher temperature than lead frame 24 due to 

selective heating. 

Referring still to FIG. 2, a reflector 

emissions Crom lamp 28 towards lead frame 24. 

.. 
30 helps direct 

Preferably the 

emissions are directed over the width of the lead frame so that . 
uniform heating occurs. The light is spread over the lead frame 

area as opposed to beinq focused on the semiconductor chip. Dry 
air 32 flows over the die 20, throug~ lead finger cutouts 

(unillustrated) in lead frame 24 and out exhaust outlet 34. Unlike 

FIG. l's heater block 12, .no obstruction exist. underneath lead 

frame 24 of FIG. 2 to block air flow. Purge air 32 is able to flow 

over die 20 and through lead frame 2~ more cl~sely to the edge of 

die 20 substantially increasing the evacuation of . harmful 

outqassinq effects and epoxy fragments. The· intensity (power) of 

lamp 28 may be controlled by a rheostat 36 or SCR which in turn may 
be computer controlled. This aqvantageously allows _lamp power to 

be profiled or turned on and off with immediate energy response in 

contrast to the heater block of prior art FIG. 1 which is 

• 
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effectively unprofilable during snap cure because of its thermal 
mass. Instant lamp power adjustment aids in energy profiling that 
may be desirable in cases where some die bond materials need time 
to reach final cure temperature in order for volatiles to escape. 

'\ 

Referring now to FIG. 3, a preferred embodiment of an optical 
rapid cure apparatus 40 is disclosed. Apparatus 40 contains an 
optical heat source 42 (illustrated as lamps 42a and 42b) attached 
to a reflector housing 44. A gas. shower 46 is also attached to 
reflector housin9 44. Lead frame track rails 48 hold and quide 
lead frame 50 below optical heat source 42. An exhaust manifold 52 
having screen diffusers 54 is positioned below lead frame 50. 
Exhaust manifold 52 is connected by hoses 56 · to an a~plifier 

manifold 58 to which an air amplifier vacuum qenerator 60 · is 
connected. A shroud 62 may cover reflector housing 44 for safety. 
A lead frame index mechanism (unillustrated} may be provided and 
controlled by die bonding equip~ent, or wire by bonding equipment, 
or by computer and process control equipment. Although ·optical 
rapid cure apparatus 40 may be configured as a ·stand alone piece of 
back end manufacturing equipment, a major advantage is the small 
size of the assembly. The reflector 44 and exhaust manifold 52 
assembly is on the order of about 10.5 inches long, 3 inches wide, 
and 3 inches high. The small size al.lows the apparatus to be 
configured on a die bonder. It may be placed downstream on the die 
bonder post die application. The small size allows the apparatus 

to be conf~gured on a wire bonder. It may be placed upstream of . . 
the bonder head. Thus, the apparatus may be used effectively with 
existing manufacturing space and use of controllers resident with 
die bond or wire bond equipment. Additionally, it may be used to 
link the die bond equipment and wire bond equipment. 

In FIG. 3, optical heat source 42 is preferably a lamp of the 
type whose energy is reflected by the metal lead frame 50. A 
tungsten halogen lamp is exemplary. Such _lamps are commercially 
available and made by General Electric, Osram~sylvania, and Ushio. 
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0ff the s~elf available wattages range from about iooo--2000 watts, 
120 or ?40 VAC, with 12 inch length and a diameter of about 0.4 

inches. Custom bulbs are available in 10 inch length, 600-800 

watts, 110 VAC, or other desired length confiquration as required 
bf'-.the lead. frame and equipilint lenqth. Bulb mounting plates at 
the ends of reflector 44 position the bulbs within the reflector. 
The mounted bulbs extend above lead frame 50. The height of the 
mounted bulbs above lead frame 50 may be adjusted with the effect 
controlled by light intensity. It is desirable· to position the 
~ulbs within the reflector housing 44 so that temperature across 
the width of the lead frame is uniform. The distance between bulbs 
42 and lead frame 50 is about o. 78 inches. While optical heat 
source 42 as illustrated contains 2 lamps, single lamp sou~ces are 
sufficient. The width of lead frame 50 may govern whether single 

.. ,, or multiple lamps are better. Multiple lamps may be better suited 
for wider lead frames 50 while a single lamp may be suitable for 
the typical lead frame width of .about 1.25 inches. 

In FIG. 3, reflector housinq 44 may consist of a metal block 
having a recess 44a formed therein for placement of lamp 42. 

Aluminµm is a suitable metal for reflector housing 44 because of 
its reflectivity. Polishing recess 44a provides for better 
reflection of emissions from lamp 42 to semiconductor chips 51 

attached to lead frame so. Aithouqh not illustrated, the reflector 
housing may have slits in the top to aid cooling._ Reflector 

~· housing 44 also holds qas shower 46. Gas shower 46 is a tube 

having apertures therein so that a gas may be dispersed over lead 
frame 50 durinq di~ attach cure. The tube may be metal, such as 
aluminum, and in the apparatus illustrated, is about o.25 inches in 
diameter, about 8.5 inches long, and has apertures spaced about 

·.:·· o .10 inches apart. Shower 46 has a mounting bracket 
(unillustrated) and is screwed into reflector 44. Dry air is a 
suitable qas for dispersion as is nitrogen. Gas dispersion rate is 
optimized depending upon the amount of exhaust pressure used. In 
general, the less exhaust pressure used, the lower the necessary 



dispersion rate. 
H2o work~ ·well. 
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Gas flow of 20 scfh with exhaust vacuum of 1.5" 
The gas shower may be centered as shown or may be 

placed at an angle to provide turbulence of the gases in the 
vicinity of the die surface and bonding lands of the·lead frame. 

t 
Still referring to FIG. 3, lead frame track rails 48 ~old lead -

frame 50. The illustrated lead frame 50 is of the MATRIX type, 
about 2.00 inches wide, with three semiconductor chips 51 disposed 
across the width of the lead frame. As mentioned above, an 
important advantage of optical cure apparatus 40 is the smail size 
which allows for mounting directly onto a wire bonding machine, 
such as the commercially available ABACUS III wire bonder 
manufactured by Texas Instruments Incorporated. · Placing optical 
cure apparatus 40 upstream of the bonder head allows :for more 
automation in the assembly process. The lead frame is fed into the 
bonder transport and into optical cure apparatus 40. Rapid polymer 
curing occurs in about l minute to adhere semiconductor dies 51 to 
lead frame so. The bonder transport carries lead frame 50 from 
apparatus 40 to the bonder head where wire bonding occurs. 

Referring still to FIG. 3, exhaust manifold 52 resides 
underneath lead frame 50. By removing heater block 12 of FIG. l, 
the exhaust below lead frame 50 of FIG. 3 is unobstructed and much 
better outgassing removal is 
contains diffuser screens 54. 

achieved. Exhaust manifold 52 
Slots in exhaust manifold 52 hold 

the diffuser sc~eens 54 in place. The screens have apertures. 
therein. The screens 54 are preferably formed of a rigid ma_terial, 
such as stainless steel, to withstand temperature and an exhaust 
vacuum. The bottom of exhaust manifold 52 has apertures therein 
for exhaust removal. The apertures are about 0.25 inches diameter 
and are spaced equally across the length of manifold 52. Six 
apertures are used in the preferred embodiment. The apertures are 
connected by hoses 56 to amplifier manifold 58. The hoses are 
preferably of equal size and equal length so that the same amount 
of air flows through each. Hoses having 0.25 inch diameter formed 

• 
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of silicone tubing.about 20 inches long are able to withstand the 
high te~perature exhaust. Manifold 58 is about 3 inches long and 
has an internal diameter of about 3 inches. Manifold 58 allows 
multiple exhaust apertures in manifold 52 to be connected to air 
amplifier 60. 

In FIG. 3, an air amplifier 60 is connected to amplifier 
manifold 58. Air amplifier ·60 is about 2.5 inches long and about 
2 inches outside diameter. Air amplifiers are commercially 
available devices such as manufactured by EXair corporation, for 
example. With fu~her reference to FIG. 4, an explanation of the 
operation of air amplifier 60 is provided. compressed air 63 flows 
through an inlet 64 into an annular chamber 66. It is then 

. ~ 

throttled through a small ring nozzle 68 at high velocity. This 
primary air stream adheres to the Coanda profile 70, which directs 
it toward the outlet 72. A low pressure area is created at the 
entrance center 74 inducing a high ~olume flow of air into the 
exhaust air stream. A Magnehelic pressure monitor 76 (FIG. 3) 
attached by hose 78 to amplifier manifold 58 allows pressure to be 
monitored. Dwyer Instruments makes a suitable pressure monitor. 
Exhaust pressure is adjustable by varying the amount of compressed 
air 63 into air amplifier 60. An exhaust pressure between l--3 
inches of H20 works well to. effectively remove outgassing. The air 
amplifier is compact and provides independent precision vacuum 
control. A common manufacturing space vacuum hookup may not be 
desirable as vacuum could vary depending upon the number of users 
connected. 

~ith further reference to FIG. 3, air amplifier 60 generates 
a low pressure at amplifier manifold 58 that is sufficient to 
obtain flow over lead frame SO, which is at a higher pressure, 

.l, through exhaust manifold 52. Screens 54 within exhaust manifold 52 

add resistance to the exhaust flow and serve to spread the air flow 
from the apertures in the bottom of exhaust manifold 52 over the 
width of lead frame 50. Air flow across the screen closest to the 
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bottom of exhaust manifold 52 tends to be centered as it travels 

towar~~- the apertures. Providing multiple screens expands air flow 

so that at the top of exhaust manifold 52, air flow is sufficiently 

the same across the width of lead frame 50. Four screens are 

-i.Jrl:ustrated. Maintenance oi·,.diffuser 52 is easy by simply removing 

and cleaninq/replacing screens 54. 

Turninq now to FIG. 5, a conceptual drawing illustrating an 

inventive optical rapid cure mold compound appa~atus and method is 

shown. As in FIG •. 2, the mold compound cure apparatus of FIG. 5 

includes a lamp 28 housed in a ref1ector 30. Power to the lamp is 

provided by a rheostat 36 that may be computer controlled. Lead 

frame track 26 holds lead frame 24 under lamp 28. Lead .. frame 24 

contains a semiconductor chip (unillustrated) encapsulated in a 

mold compound 80. In qeneral the mold compound is a polymer of 

either the thermoset variety that cannot be remelted or the 

thermoplastic variety that can be remelted. Examples include epoxy 

novolac-based molding compounds, polyester, phenolic, and silicone. 

Typically, the semiconductor chip is encapsulated in mold compound 

80 by transfer molding. An additional reflector 30a is provided on 

the underside of lead frame 24 to direct emissions from lamp 28 

that travel through slits in lead frame 24 back towards mold 

compound so. Purge air 32 is directed towards lead frame 24 from 

the top with additional purge air 32a beinq directed towards lead 
• 

frame 24 from the bottom. Exhaust 82 is directed through the side 

between reflector JO and lead frame track 26. 

Still with reference to FIG. 5, it is believed that exposing 

mold compound 80 to lamp source 28 for less than one hour at a 

temperature of approximately 200 • c will be sufficient to cure mold 

compound so, thus substantially speeding up the curing process as 

opposed to the prior art oven cure method. Of course, ·the 

temperature and time can be adjusted for type and thickness of mold 

compound 80. In any event, mold compound lamp curing is much 

quicker than oven curinq. Reflectors ·JO and JOa help direct 
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emissions from lamp 28 towards mold compound so. Purge air 32 and 
32a in. _combination -with exhaust 82 evacuate harmful outqassinq 
effects and fraqments from mold compound 80. The mold compound 
cure" apparatus may be configured as a stand alone piece Of back end 
nfzrnufacturinq equipment in ~e assembly line process. 

TUrning now to FIG. 6, a conceptual. drawinq showing an 
al.ternative embodiment of a optical mold compound cure apparatus is 
shown. This apparatus has two lamps, 28 and 28a, one on each side 
of lead frame 24. such two lamp system will ensure that the mold 
compound on the underside of the lead frame is sufficiently heated 
so· that it cures properly. An additional exhaust outlet 82a on the 
underside of lead frame 24 is provided. 

Numerous advantaqes occur in the die attach and the mold 
compound cure by optical heat cure processes provided herein. Most 
polymers used for snap cure die attach can be cured in about 1 
minute. Warpaqe due to die attach can be reduced because thermal 
mismatch betw~en the silicon chip and the lead frame material is 
minimized. Low energy absorption by the metal lead frame yields a 
lower lead frame temperature and less oxidation than the ·heate~ 
block snap cure or oven cure. Selective heatinq is possible. The 
die surface is clean because of efficient outgassinq exhaust 
removal directly throuqh the lead frame. The backside of the die 
attach pad of the lead frame is clean due to lack oe a hot plate 

,..--contact. Resistivity· of the die attach after lamp cure is. much 
lower than the conventional oven cure and about the same as the · 
heater block cure. The optical rapid cure apparatus for both die 
attach and mold compound cure is relatively simple, has a small 
footprint, is easy to operate and maintain, .and is easy to 
implement in an automated inteqrated circuit packaqing process 

flow. 

While the die attach lamp apparatus and process was described 
with reference to a semiconductor cltip beinq adhered to __ a. metal 
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lead frame, such description is not limiting as the lamp cure 

process ~s applicable in bonding a semiconductor die in a ceramic 

package. As· explained above, the lamp process is suitable for all 

types of chip bonding including eutectic bonding as we~l as polymer 

baftding. ·-· 

While the invention has been described with reference to 

illustrative embodiments, this description is not intended to be 

construed in a limiting sense. Various other embodiments of the 

invention will be apparent to persons skilled in the art upon 

· '· reference to this description. It is therefore contemplated that 

the appended claims will cover any such modifications of the 

embodiments as fall within the true scope and spirit of the 

invention. 
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WHAT IS CLAIMED IS: 
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T~$ SHEET HAS BEEN 

REPLACED 

1 . A method of attaching a semiconductor die to a support 

platform., comprising the steps of: 

applying a die attach material to the support platform; 

placing a semiconductor die on the die attach material; and 

exposing the semiconductor die and support platform to 

radiation, the radiation heating the semiconductor die and support 

platform and thereby heating the die attach material. 

2. The method of claim 1 wherein the step of exposing the 
1 • ; _ semiconductor die and support platform to radiation includes 

exposing the semiconductor die to a lamp. 

3. The method of claim 2 wherein the die support platform is a 

lead frame. 

4. The method of claim 3 wherein the die attach material is a 

polymer. 

5. The method of claim 4 wherein the step of exposing the 

semiconductor die and support platform to the lamp exposes the 

semiconductor die and support platform to the lamp for 

approximately one minute. 

6. The method of claim 3 wherein the die attach material is a 

metal alloy. 

7. The method of claim 2 wherein the die support platform is a 

ceramic substrate. 

--------------
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B. The method of claim 7 wherein the die attch material is a 
polymer. 

9. The· method of claim 7 wherein the die attach material is a 
metal alloy. 

,~L 

10. The method of claim 7 wherein the die attach material is a 
qlass paste. 

11. The method of claim 2 wherein the lamp is a tungsten halogen 
lamp. 

12. The method of claim 2 wherein the lamp is a·xneon la~p. 

13. A method ·of bondinq a semiconductor die to a lead frame, 
comprisinq the steps of: 

placinq a polymer on a lead frame: 

placinq a semiconductor die on the polymer: and 

selectively heatinq the semiconductor die to cure the polymer. 

; · 14. The method of claim 13 wherein the step of selectively heatinq 
the semiconductor die uses a lamp. 

15. The method of claim 13 wherein the step of selectively heatinq 
the semiconductor die heats the semiconductor die to a temperature 
Tl and heats the lead frame to a temperature T2 such that T2 is 

/fl less than Tl. 
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16. A method of curing a mold compound used to encapsulate a 

semiconauctor device, comprising the steps of: 

encapsulating the semicqnductor device with a mold compound by 

transfer molding; and 

curing the mold compound by exposing the encapsulated 

semiconductor device to a lamp. 


