IMPROVEMENT DESIGN OF UV IRRADIANCE MONITOR SYSTEM BACKGROUND OF THE
INVENTION a) Field of the Invention The present invention is in relation to an improvement design of UV
irradiance monitor system. It especially indicates a technigue to install the detecting components of UV
irradiance monitor system on rotational device synchronously, instead of installing on external fix
housing, to provide real-time & full-time monitor to UV irradiance signal & real-time response during
system running pro@iMRROVENDENTripHSHGIN 08 BNARARA Diha N 000N TORNSYSTIENNber on Producer
SE or GT mainframe which produced by Applied Materials is used to cure the low k films and to enhance
film stress in tHAGH{eBRNNRJRHilHE. MREENVIOMmber features a high intensity ultraviolet (UV) source
with reflectors to provide uniform irradiance cross the wafer. The UV cure treatment occurs when the UV
light is applied®d ¥hi{ theikertiaPeady be deposited on wafer. The UV energy is absorbed by the

pre-deposited film %Qd modifies the.filmsp ope[ties to achjeve the desired dielteﬂ@c.an .mechanical

r
properties. The desiréd it nf)rlélﬁ)’%? 188 Wil h&T B AcifieVe dIPERS U in Sﬁ%ﬁ]tyodecaygaséa & UV intensity

must be monitgred, Seiopsly fPe%ﬁ%%%}ﬁ‘;?df&'&&PEOQ%H%%JE'%HWEB%QJQ@&?n\%Q%%%ﬂQ&sSXFtem s used

to UV NanoCure twin chamber. is the top view of a typical Producer CVD system. Up to three Twin

chambers (1) ggnbgiinsialeshrs HeRrosrRiREPIGTMeRiRMAs Faphehpon heims o process

positions.
external fix housing, to provide real-time & full-time monitor to UV irradiance signal &

real-time response during system running production.
b) Description of the Prior Art

The NanoCure UV twin chamber on Producer SE or GT mainframe which produced
by Applied Materials is used to cure the low k films and to enhance film stress in the
Silicon Nitride films. The UV chamber features a high intensity ultraviolet (UV) source
with reflectors to provide uniform irradiance cross the wafer. The UV cure treatment
occurs when the UV light is applied to a thin film that already be deposited on wafer. The
UV energy is absorbed by the pre-deposited film and modifies the film properties to
achieve the desired dielectric and mechanical properties.

The desired film properties will not be achieved if the UV intensity decays, so the UV
intensity must be monitored seriously to ensure the film properties. The UV irradiance
monitoring system is used to UV NanoCure twin chamber.

FIG. 1 is the top view of a typical Producer CVD system. Up to three Twin chambers
(1) can be installed on the producer SE or GT mainframe. Each chamber has two process
positions.

FIG. 2 is the side view of one UV NanoCure twin chamber (1). The major structure of
each chamber includes chamber body (10). housing (20), lampheads (30) and driving

motors (40).



FIG. 2 is the side view of one UV NanoCure twin chamber (1). The major structure of each chamber
includes chamber body (10), housing (20), lampheads (30) and driving motors (40). 1 FIG. 3 is the detall
drawing of chamber assembly. The lower window clamp (12), quartz window (13), upper window
clamp(14) are installed to the groove (11) of chamber body (10) step by step. The housing (20) is
mounted on chamber body (10). The rotation structure including UV lamphead assembly (30), lamphead
enclosure seal (31fI@rBphaadddeay (@A)inkaoTpheatdr aysenhlntnig: Jeak{33hdowl el Dpper bearing
clamp (35), bearing (36), lower dynamic seal (37), lower clamp ring (38) and secondary reflector
assembly (39)aretmvndeed (Uponughambied b dizmpeeHavebosbsi¢Ade rrasuerive the) dfavimgs)y are included
inside UV lamphead assembly (30). There are several light pipes (391) around secondary reflector
assembly (39)! Tshz;ﬁlﬂkﬁwtﬁ*@&tm&b?ésmgié@w%Wﬁﬁi)aa chaarbabRP{3E) ArwidUBiaBs (2) are
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assembly (39) are mounted upon chamber body. The UV bulbs (not shown in the drawings)
are included inside UV lamphead assembly (30). There are several light pipes (391)
around secondary reflector assembly (39).
FIG. 4 shows the structure inside UV lamphead assembly (30). Two UV bulbs (2) are
installed in one chamber with a primary reflector (3) around each one. The secondary
reflector (39) provides the reflection support of UV irradiance.
FIG. 5 shows the UV irradiance emitted by UV bulbs (2) pass through the quartz
window (13) which under secondary reflector (39) to cure the film on wafer (5) which is
located on pedestal (4).
The UV intensity emitted by UV bulks (2) maybe decay after using a long time, it
must be monitored to prevent from impacting film properties caused by UV intensity
decays.
FIG. 6 shows the original design of UV monitoring system. The UV sensors (50) are
installed on the housing (20).
FIG. 7 shows the overall components of original UV monitoring system. An UV
irradiance monitor sensor box (60) connects two UV sensors (50) by optic fiber (61). The
UV sensors (50) installed on housing (21) detect UV irradiance through light pipes (391)

on secondary reflector (39) when lamphead assembly (30) rotates.

Two major defects in the original UV monitoring system design. First of all, the UV



FIG. 6 shows the original design of UV monitoring system. The UV sensors (50) are installed on the
housing (20). FIG. 7 shows the overall components of original UV monitoring system. An UV irradiance
monitor sensor box (60) connects two UV sensors (50) by optic fiber (61). The UV sensors (50) installed
on housing (21) detect UV irradiance through light pipes (391) on secondary reflector (39) when
lamphead assembly (30) rotates. Two major defects in the original UV monitoring system design. First of
all, the UV 2 iiradianeecaannddmiiviinisnsom enéd tedtontisiy abshoin shostecofiiing Uwisgddy sensor
monitoring because the UV irradiance is usually sheltered from the secondary reflector (39) when the
secondary reflecwwtomtatesswith thenbtphetdiassembiyalSedetidiyd theanrdal-tavadmp rifdng dding
production is inhibited because the system production must be paused and a special monitoring
sequence musted dhecsteadsmiinetuaiaidet et hampprat ssmy YurtfeP e mibRitsMrigSrocess is
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THE INVENTION The purpose of the present invention is to provide an improvement design to UV
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are directly installed on rotational device, instead of installing on external fix housing. The
sequence cannot provide real-time response to any abnormal generated during production.

In order to improve this concern in original UV monitoring system, this new type of
UV monitoring technique is invented to get better performance than original one.
SUMMARY OF THE INVENTION

The purpose of the present invention is to provide an improvement design to UV
irradiance monitor system.

In this invention, the detecting components of UV irradiance monitor system are
directly installed on rotational device, instead of installing on external fix housing. The
UV sensors can directly monitor UV irradiance full-time during process running without
any shelter. In addition, the monitoring system can operate & real-time monitor UV
irradiance during system running without terminating production. The in-situ monitoring
function can reduce the wafer defect caused by UV irradiance decay by connecting to
system interlock to stop production right after any abnormal detected any time.

To enable a further understanding of the said objectives and the technological
methods of the invention herein, the brief description of the drawings below is followed by
the detailed description of the preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a top view of typical Producer CVD system of a prior art.

FIG. 2 shows a side view of one UV NanoCure twin chamber of a prior art.



UV sensors can directly monitor UV irradiance full-time during process running without any shelter. In
addition, the monitoring system can operate & real-time monitor UV irradiance during system running
without terminating production. The in-situ monitoring function can reduce the wafer defect caused by UV
irradiance decay by connecting to system interlock to stop production right after any abnormal detected
any time. To enable a further understanding of the said objectives and the technological methods of the
invention hereifiGeshsied slesosiptianscidhetdraaingschattwrissteltdves byrikiewd@etailed description of the
preferred embodiments. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 shows a top view of typical
Producer CVDF&steshafsaapriberagtic FIGY ofshowisuatsicénvidalof dreptddd\asadlyeofwimattamber of a
prior art. 3 FIG. 3 shows an exploded schematic view of chamber assembly of a prior art. FIG. 4 shows a
schematic vieWf the structure inside UV lamphead assembly of a prior art. FIG. 5 shows a schematic
view of the Sk%g@i ?f uv irrad}i)ance on waf%atrhgfsﬁ Prior 6#{7 FIG,. 6 shows ?esc?ematic view of the original
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sensors installed on the housing of a prior art.

FIG. 7 shows a schematic view of the overall components of original UV monitoring
system of a prior art.

FIG. 8 shows a schematic view of the sketch of installation position of UV sensor of the
present invention.

FIG. 9 shows a schematic view of UV NanoCure twin chamber assembly of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides an improvement to UV monitor system in NanoCure
UV twin chamber (1). As shown in FIG 2, the chamber includes chamber body (10),
housing (20), lampheads (30) and driving motors (40). The major characteristics are :

As shown in FIG. 8, two optic fibers (392) are installed through the light pipes (391)
on secondary reflector (39). As shown in FIG 9, the optic fibers (392) go through the
lower clamp ring (38). lower dynamic seal (37), bearing (36), upper bearing clamp (35).
hole (341) on pulley (34). hole (331) on lamphead tray mounting seal (33). lamphead tray
(32), lamphead enclosure seal (31) from bottom up & connect to UV irradiance monitor
sensor box (60). The UV irradiance monitor sensor box (60) is installed outside the UV
lamphead assembly (30), thus the whole assembly of UV irradiance monitor sensor box
(60) and UV sensors (50) are installed on rotational structure, not on external fix housing,

and can rotate with rotational structure synchronously to prevent from being sheltered by



FIG. 9 shows a schematic view of UV NanoCure twin chamber assembly of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS The present invention provides an
improvement to UV monitor system in NanoCure UV twin chamber (1). As shown in FIG 2, the chamber
includes chamber body (10), housing (20), lampheads (30) and driving motors (40). The major
characteristics are : As shown in FIG. 8, two opitic fibers (392) are installed through the light pipes (391)
on secondary nefleetor (39). As shown in FIG. 9, the optic fibers (392) go through the lower clamp ring
(38\ lower dynamic seal (37), bearing (36\ upper bearing clamp (35), hole (341) on pulley (34~ hole (331)
on lamphead tray Modritinglseal (83)¢ Rmphicadntagn, (82 follwptzenlt atrded ore keathi@19drom bottom up
& connect to UV irradiance monitor sensor box (60). The UV irradiance monitor sensor box (60) is
installed outside the L\PIHYHES RSB iBArIEen) Ut iigadiangmBid aseme§Isr-UV irradiance monitor
sensor box (60) aad gv Sensars, 50 are insgﬁl)ed n rotadtio.nal strtucture, not qQ extternal fix housing,
and can rotate witH rotational struc ﬁreoél)llr?{:sf'u ondUs if SCprlér\I/%fo?S’rrﬁl E)uélllﬁla%% v (H))p IIZIigany frame.
With this design of thepR)r ent invention, the following advantaged can be achieved: 1. Continuously
full-time monitors UV Irradiance without any shelter. 2. Real-time in-line monitors UV irradiance during
system running withowsiapRingpiBraduetipinBoriealdine Urlnrddbe menitsingsdatdrfalyication data
collection center by

system I/O.

4. Available to connect to system interlock to terminate production immediately to
protect wafer when any abnormal of UV irradiance detected. Reduce the product
scrap rate caused by UV decay issue.

5. Improve the system available time & productivity because it’s unnecessary to stop
production for running monitor procedure off-line.

6. Provide un-interrupt monitor and real-time response to any defect about UV

irradiance. Improve the line yield of production wafer.



system 1/0. 4. Available to connect to system interlock to terminate production immediately to protect
wafer when any abnormal of UV irradiance detected. Reduce the product scrap rate caused by UV decay
issue. 5. Improve the system available time & productivity because it's unnecessary to stop production for
running monitor procedure off-line. 6. Provide un-interrupt monitor and real-time response to any defect
about UV irradiance. Improve the line yield of pr uﬂ@g wafer. 5 CLAIMS What is claimis: 1. An
improvement design of UV irradiance monitor system, by directly installing the UV irradiance detecting
components owtatatiolaahdevice and connecting to UV sensor box mounted directly on rotational device,
the UV sensors can rotate synchronously with UV lamphead assembly, Thus the UV irradiance can be

full-time monitdredAwithouewmensiidesien, @ UV irradiance monitor system, by directly installing the

UV irradiance detecting components on rotational device and connecting to UV sensor
box mounted directly on rotational device, the UV sensors can rotate synchronously with
UV lamphead assembly, Thus the UV irradiance can be full-time monitored without any

shelter.



