1 TEST HANDLER TEMPERATURE MONI TORI NG SYSTEM Field of the Invention 5 The

I nvention relates to a nethod and apparatus for neasuring surface
tenperature of el ectronic devices while-they are undergoing a test handling
process in a sem conductor test handler. Mre specifically, the apparatus
I's equipped with tenperature sensors to nonitor the tenperature of the 10
el ectronic devices as they are prepared for electrlcal testing. Background
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t hey have bem-g&f—epg—% certain predeterm ned tenperature by heating
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el ectric#l telgtsonic Hevicexasihey aré prdpahedfdr efestritaviestgen devel oped i n t he
integrated circuit packaging industry to performfinal electrical tests on
el ectronic devices 30 automatically at high speeds. Test handlers feed

el ectroni ¢ dpYéRsuddParFriorArgy froma test platformat desired rates of
speed. These test handlers usually include heating chanmber(s) w thin which
the electronic devices to be tested are first soaked to the specified test

tenperature Bty thd Rhufdcturk Stisothe electronic devices, in particular, integrated
15 circuit packages in the semiconductor industry, it is necessary for the devices

es, in

to be electrically tested after the packages have been molded. Normally, the
devices are tested only after they have been brought to a certain
predetermined temperature by heating or cooling. This predetermined
temperature usually reflects the expected operating environments for the
20 devices being tested. A typical testing temperature is about 90-100°C, but
different testing temperatures may be selected depending on the type of
device being tested. The following description shall focus on heating the
electronic devices before electrical testing, although it should be appreciated
that the invention is equally applicable to the cooling of electronic devices
25 Dbefore testing.

Various testing devices have been developed'to perform such electrical tests.
For example, test handlers have been developed in the integrated circuit
packaging industry to perform final electrical tests on electronic devices

30 automatically at high speeds. Test handlers feed electronic devices to and
away from a test platform at desired rates of speed. These test handlers
usually include heating chamber(s) within which the electronic devices to be
tested are first soaked to the specified test temperature before they are tested
on the test platform.



on the test platform 2 Wen the electronic devices are passing through the
heating chanbers, their tenperatures need to be constantly nonitored so

t hat gradual heating of the devices cangbe attained w thout subjecting
themto excessive thermal stress 5 or damagi ng them Tenperature sensors
are comonly used for such tenperature neasurenents. Exanples are
contact-type thernocouples and resistive tenperature devi ces (RTD)
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15 temperature and to calibrate the sensor readings. Furthermore, when using a
single temperature sensor inside a large volume of a thermally controlled
chamber, a temperature reading of the sensor over the heating chamber will
vary with different airflows according to chamber geometry. Sensors located
at the edges of the chamber encounter lower flow rates whereas sensors
20 located at the center encounter higher flow rates. This means that the sensor
readings cannot accurately represent the surface temperature. This becomes
significant when a carrier for the test device has a relatively high heat loss or

has its own temperature distribution.

25 Using non-contact type sensing on a test handler would allow probing without
affecting the temperature of the test device, especially when the test device is
small. [t allows the test handier to handle different types of test devices
without any major design change in the system.

30 Moreover, soak time is becoming shorter and temperature sensors with faster
response times are required. Whilst typical contacting sensors have response
times that are more than a few seconds, radiation sensors such as thermopile
sensors can complete a measurement within one second. Furthermore, by
not locating the temperature sensor inside the thermally conditioned chamber,



response tines are required. Wilst typical contacting sensors have
response tines that are nore than a few seconds, radiation sensors such as
thernopil e sensors can conplete a neasugenent wi t hin one second.
Furthernore, by not locating the tenperature sensor inside the thermally
conditioned chanber, -3 this subjects |esser thermal stress on the sensor
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Ther ef or e, I’ nvention see errperatu %h senses
t enper at ur e tontaies agilasiig rmjdmgtwmd:h prs:wdesl iaatondisfent enad |drgs entlsiitge t o
t her eby avoi d sone of the di sadvantages associated with prior art
contact-t'ype sensors. According to a first aspect of the invention, there

i's provided guinfiERebpheitventibRi t oring system for a test handl er conprising
a preparation stage for ringing a test device to a predeterm ned
tenperature; a test platformfor testing the test device at said
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t enper at ur e sdnsbss.provi ding at | east one radiation sensor to detect a
surface tenperature of the test device by neasuring radiation emtted from
the test device; and testing the test device 25 at said predeterm ned

t enper at ur e. Abdording to REfiEORYSE i tthé vaRTIGH, NREIEK SlBviREY %&ﬁ}%@}rﬂ@ent ion in
greater detail by “reference to the acconpanying draw ngs, | ustrate
one enbodi neMeniggring system for a test handler comprising a preparatlon stage for
15 bringing a test device to a predetermined temperature; a test platform for
testing the test device at said predetermined temperature; and at least one
radiation sensor adapted for detecting a surface temperature of the test

device by measuring radiation emitted from the test device.

20 According to a second aspect of the invention, there is provided a method for
monitoring temperature in a test handler comprising the steps of: bringing a
test device to a predetermined temperature while providing at least one
radiation sensor to detect a surface temperature of the test device by
measuring radiation emitted from the test device; and testing the test device

25  atsaid predetermined temperature.

It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings, which illustrate one embodiment of
the invention. The particularity of the drawings and the related description is

30 not to be understood as superseding the generality of the broad identification
of the invention as defined by the claims.



the invention. The particularity of the drawings and the rel ated
description is 30 not to be understood as superseding the generality of the
broad identification of the invention ag-defined by the clainms. 4 Brief
Description of the Drawings Fig. 1 is a front view of a typical test

handl er machine;, Fig. 2 is a schematic illustration of a test handler
modul e accor BriefPesenptien ofthe Dsawingeéd enmbodi nent of the invention; Fig. 3 is
a graphical illustration of a typical heating sequence as a test device is

prepared for testing at a test platform Fig. 4 is an isonetric view of a
t her nopi | e skigstbis afront vdewof bdydited test blndleechackinbodi ment of the invention;
10 Fig. 5 is_a top view of the thernppile sensor fr direction C of Fig.
4: Fig. 6 isfg ?r'gs%ﬁg'é%ﬂ‘?%ﬁfls*\w S Brfoattﬁg handiergpp @95@99 NG QML sect i on
A-A of R 9. pleferfddembBodifediofali@idafioni ew of the thernopile sensor of Fig.
4, and Fig. 8 is an isonmetric view of a preheat |ocation of the test

handl er nodufig. 3 i%a gEadenl diystratiemef  fwpical heatinghirsiienes as ¢f teshdevieg/ent i on.
Det ai | ed Desiglmirdtd f I mbodiment Fig. 1 is a front view of
a typical telg'tplr adr'lrg gdr?t?r%‘c?ﬁidr?eaq%%.rd@ﬁ)erﬁf est handler 20 machi ne 10 may

i ncl ude a dikigl 4yis orisemettit view of avthemopilel sensorcagooodieg do the preferesds

associ ated w : . ] Nng process, as well as to facilitate a user
to set proc&@%@l’&%ﬁ%&@bgh@&ghb@s heating tenperatures. The test handler
machi ne D hiig. Bispa paviaw iod thesthagwopiletteaborfeym Aiedtibont®ef Figr m of a  preheat

| ocation 12, ,V\,hgr,e test devices are_ heated prjor to testi ng._ 25 Fi g 21is a
schemat i c i | Tifs® i&RiEpsSstechondlsievighHtiee em&lheeﬁerﬁﬁw@agﬁs tiorhAeheht

| ocation 12 gRdstest platform 20, according to the preferred enbodi nent of

the invention. The test handler nodule has an outer wall and inner case
14. To Fig. 7 is an exploded view of the thermopile sensor of Fig. 4; and

Fig. 8 is an isometric view of a preheat location of the test handler module
15 according to the preferred embodiment of the invention.

Detailed Description of the Preferred Embodiment

Fig. 1 is a front view of a typical test handler machine 10. The test handler

20 machine 10 may include a display screen 11 to view in real time process
parameters associated with the test handling process, as well as to facilitate a
user to set process parameters such as heating temperatures. The test
handler machine 10 has a preparation stage, which may be in the form of a
preheat location 12, where test devices are heated prior to testing.

25
Fig. 2 is a schematic illustration of a test handier module, including a preheat
location 12 and test platform 20, according to the preferred embodiment of the
invention. The test handler module has an outer wail and inner case 14. To
transport test devices (not shown) around the inner case 14, a number of

30 movable carriers 16 are integrated therein. Each carrier 16 preferably carries
a test device, which may comprise a leadframe, Ball-Grid Array or other
electronic package. In the preheat location 12 of the test handler module,
there is an on-load position 18 where test devices are introduced into the
inner case 14 and placed onto the carmriers 16. The carriers 16 are then



transport test devices (not shown) around the inner case 14, a nunber of 30
novabl e carriers 16 are integrated therein. Each carrier 16 preferably
carries a test device, which may conprise a leadfrane, Ball-Gid Array or
other electronic package. In the preheat |ocation 12 of the test handler
nodul e, there is an on-load position 18 where test devices are introduced
into the i nmevedakmglheating ¢Hamuheis owhiohtrh&y barfurteersdivided Tiie differeners 16

are then -5 ting cha i,ch may be fu divided into
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After testing, e carrie are trans orte towar Ioad
| ocation 22 for renoval of the test devices fromthe test handl er nopdul e.

The i nner 14 al s nc ud nitr.ogen.control ,yalve 24 and
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det ect radi a¥aHROFtRE HPWAKIS: theothlead d@%atlont%iprﬂﬁamebofaweateat 8gvieRR put
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conput er182 isdelqw ambient tegnpetatuenprd amllng icmguired. unit 34, whi ch recei ves
I nput fromthe conmputer 32, is in turn electrically connected to and
As the thermopile sensors 28, 28A-D detect radiation from the test devices,
they produce an analog output, which corresponds to the temperature of the
test devices sensed by the thermopile sensors 28, 28A-D. An Analogue-to-
20 Digital converter 30 converts the output of the thermopile sensors 28, 28A-D
from analogue to digital form. The Analogue-to-Digital converter 30 is
electrically connected to a computer 32 and the digital output is received by
the computer 32 for processing. A temperature control unit 34, which
receives input from the computer 32, is in turn electrically connected to and
25 controls a temperature controller, which controls heating/cooling parameters
in the test handling module. Thus, the computer 32 may control factors such
as a heating period of the test devices according to the soak time of the test
devices desired and selected by a user, through the utilization of test device
temperatures sensed by the thermopile sensors 28, 28A-D. The output from
30 the computer 32 is applied to the temperature controller 34, which in turn
operates the temperature controller according to the output from the computer
32 to make precise automatic temperature control possible.



25 controls a tenperature controller, which controls heating/cooling
paraneters in the test handling nodule. Thus, the conputer 32 may control
factors such as a heating period of thggtest devices according to the soak
time of the test devices desired and selected by a user, through the
utilization of test device tenperatures sensed by the thernopile sensors
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a fourth thermopile sensor 28C is located at Zone C, and a fifth thermopile
sensor 28D is located at the test platform 20. Information collected from the
thermopile sensors 28, 28A-D may be compiled to form the graphical
illustration of Fig. 3, which may be output to the display screen 11 for

20  monitoring by a user.

Fig. 4 is an isometric view of a thermopile sensor 28 according to the
preferred embodiment of the invention. The thermopile sensor 28 generally
comprises a sensor cover 30, a sensor fixture 32, threaded nipples 34

25 conveying compressed dry air to and away from the sensor 28 and a cooling
support 36.

Fig. 5 is a top view of the thermopile sensor 28 from direction C of Fig. 4. The
threaded nipples 34 carry compressed air into and out of the thermopile

30 sensor 28. The compressed dry air is meant to cool the thermopile sensor 28
to avoid thermal stress or other interference from the heating chambers of the
preheating location 12.



preferred enbodi nent of the invention. The thernopile sensor 28 generally
conpri ses a sensor cover 30, a sensor fixture 32, threaded nipples 34 25
conveying conpressed dry air to and awayyfrom the sensor 28 and a cooling
support 36. Fig. 5is a top view of the thernopile sensor 28 fromdirection
Cof Fig. 4. The threaded nipples 34 carry conpressed air into and out of
t he t her nopi Fig. 8@ 8 emssrse28ond tveeve ofithedberetbpie \seasar 2&alopgusection &gl t he
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i | )
Lhe heont | g SLe: dhis FeRetolysc Hearfng™ fiEdce B infedtaleq’ dtcilt GERE
g O Sest LaPustane AtHin eSddice. TTRe IERERICIC TS 8 RIMAP hefueiny Oy T O
s 1 aned wPRB S shd B0 PeBlackwE thecrasing SEPRTH 25 s CHRORR AL ip 14 o
sensor fg Xtéb’dﬂn%éugﬁtg'é B _cagy %eaggfc%ongsré&sédﬁr 0ol e ERRGife stfsoN T

channels 42 int ol ing sup 6 carry COO|Iﬂ% conpressed air to
cool the thetdhophereforentbecooling supperici®ads likea heabbinkdo diaywbeat Bsavact s | i ke
a heat - si nk : t ' I 2 Lhi s to
ensure that Ton e HeBhIEIEte, ThRTee iSLARG! el derifopi e R
changes i nsiidamot bubjectad to teryfexatnes sharigesiiredige thel Heating ghambersp thetétse

e
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devices, which are |ocated inside the heating chanbers and are_ . subjected
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menbrane st raigshf Yevices, Whith BRS Walldd hdid the HedtiAg Shapibérd itd! 8id on | ayer
successively formed thereon. Two thernocouples forfred on the second

i nsul ati on |supigcted to theomaieyesses. n series. Each thernocoupl e has a hot
junction and a cold junction. The thernopile IC 38 further includes a
tenperature sensor formed 20 at one side of the second insulation |ayer.
The t hertbpi The tHerd8piel€ 88 includes a substrate having a membrane structure, a

first insulation layer and a second insulation layer successively formed
thereon. Two thermocouples formed on the second insulation layer are
connected in series. Each thermocouple has a hot junction and a cold
junction. The thermopile IC 38 further includes a temperature sensor formed

20 at one side of the second insulation layer. The thermopile IC 38 further
includes a third insulation layer and a black body formed on the third
insulation layer over the hot junctions.

According to Wien's law, radiation intensity is proportional to the fourth power

25 of the temperature of an object, and thus the radiation intensity increases
sharply as surface temperature of the object rises. This property may be used
to calculate surface temperature of an object, as employed in the preferred
embodiment.

30 In order to allow radiation to reach the thermopile IC 38, a wave-guide 39 is
formed in the cooling support 36. The wave-guide 39 preferably has a
polished wall to reduce scattering of radiation waves before they reach the
thermopile IC 38. Also illustrated in Fig. 6 are test devices in the form of IC



includes a third insulation | ayer and a bl ack body fornmed on the third

I nsul ation | ayer over the hot junctions. According to Wen's |law, radiation
intensity is proportional to the fourth.gower 25 of the tenperature of an
object, and thus the radiation intensity increases sharply as surface
tenperature of the object rises. This property nmay be used to calcul ate
surface t enpeackage eunits 40 todlj awet carded amdeoysadh ithe tdpenimgebfetheesensimpodi nent .
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39 is for ool ing support 36. The wave-guide 39 preferably has a
polished wall to reduce scattering of radiation waves before they reach the
thernopile | 6 are test devices in the form
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the sensor fixture 32, the thernmopile |IC 38, the threaded nipples 34 and

cool i ng supp@ﬂtﬂtlQBffo‘lfh@ed@iilqeﬁ@%G@)B@rthewpﬂﬁri@ﬁ@des a wave- gui de 39
di nensioned to allow insertion of the thernopile |IC 38.

15 Fig. 7 is an exploded view of the thermopile sensor of Fig. 4. It shows, in
sequence, the sensor cover 30, the sensor fixture 32, the thermopile IC 38,
the threaded nipples 34 and cooling support 36. The cooling support 36
includes a wave-guide 39 dimensioned to allow insertion of the thermopile IC
38.

20
Fig. 8 is an isometric view of a preheat location 12 of the test handler module
according to the preferred embodiment of the invention. The preheat
chambers are enclosed by a housing or an upper casing 50 as the carriers 16
are carried within the cavities of the chambers and are heated. Carriers 16

25 are introduced via an on-load position 18 and then moved into the preheat
chambers underneath the upper casing 50. A number of thermopile sensors
28 are mounted on the housing or upper casing 50 over the heat chambers. |t
would be appreciated that the wave-guide 39 of the thermopile sensors 28
should extend through and be exposed on an underside of the preheat cover

30 facing the test devices 40 of the carriers 16, so that radiation from the test
devices may be received by the thermopile IC 38. After passing through the
preheating zone, the carriers 16 are moved to the test platform (not shown in
Fig. 8) for testing of the test devices.



20 Fig. 8 is an isonmetric view of a preheat |ocation 12 of the test handl er
nodul e according to the preferred enbodi nent of the invention. The preheat
chanbers are encl osed by a housing or amupper casing 50 as the carriers 16
are carried within the cavities of the chanbers and are heated. Carriers 16

25 are introduced via an on-|oad position 18 and then noved into the
preheat  chalkb¥ewd Lhri@phesaiated Heal tiseinveatiomgnaies A pessilde tof achievenopi | e

ey, 1 fadRun e iin' el A RatiRRCbr SRR qafify No2!

chanbers. 56 Appreci at e Raves gui t ernopi l e
sensors 28 mbd&t@nethtutdtbﬁmegﬁurmgdtehmeeﬂpmsed loeataransfetenedideegf t he
preheat cov 30 faci est devices 40 e carriers. 16, so that

o ati on 1 rofecnseiRal S, M8, sipen domatietireq oy Toniorehndts: 1 | C 38,
After passi ngrehbatingoind ts%un@n@dmhs ng’eﬁfﬂéﬁatuié"@alﬁ&héaﬁjréd anajecuggyed to
the test platform (not shown in for testing of the test devices. 9

It woul d be f2pplagm d‘?@@PQQ’f&O”ferof ﬁ%térﬁ’ia!yﬁ'srrd?@%'t'me isRwsTHIE that Gahi eve
contactl ess gehRpialed offa Elébfa?%%rée‘?{@%%té'h@ér f&fclﬁ%eﬁfHdN‘tbF Héeeé'tecgﬁ during
production. Instead of neasuring tenperatures of trans er nedia (eg.

f orced hot / clenpesatune change efuteshdevicesipdiaia @nalysis eamfurtheedngludg the t he 5

pr eheati ng 4t can be used
for al arns, rel%@abk g'él fb@% aﬂaﬁeﬂg‘fﬂgﬁﬁ wgﬁeg%hﬁ“ﬁ@%ﬁ&emerature t hat
can be i spl ayed on a display screen allows a user to closely nonitor the

rate of te rature change of test devigces. Data anal s.can rther
el ude t he TRE AV dsaoaecese % Suonfide o Hpiatafe reodicprEaRot ner o
i nstability.addtiohb@thar\ear tHole dpedifiddip deb@ibel andst i t1§ ®eRindefstoddOthat

vari ations, nodifications and/or additions other than those specifically

descri bed arfheiltvenion indhdeslesush vaaatans: modfisaianseiyasAddiions ddichal | such
variations, gpdithinGRd gﬂg&r@rgyoﬁé ofPdiabbPgestipfidh, fall within the spirit

and scope of the above descri ption.



-10 CLAIMS: 1. A tenperature nonitoring systemfor a test handl er
conprising: 5 - a preparation stage for bringing a test device to a
predeterm ned tenperature; a test platfigr.mfor testing the test device at
said predeterm ned tenperature; and at | east one radiation sensor adapted
for detecting a surface 10 tenperature of the test device by measuring
radiation emtted fromthe test device. 2. A systemaccording to claiml,
wherein the radiation sensor conprisgi t hermopi |l e device. 15 3. A system
according to claim2, wherein the th ﬁﬂg§1e devi ce includes thernocoupl es
connected in series, each wwth a hot junction and a cold junction. 20 4. A
system accor ingé%? an aone of the greceding clains, wherein the radiation

sensor is attach W ponttoring: X?B?’ﬂéortaeﬁ?ﬁb?mrecoﬁmrﬁ{@hanpe means to
reduce ingerference by ABparaBoPstzakys oo dbviba fslh Predeiérlingn ment

tels® .
that is external to the radiation sensor. %55. A system according to claim
4, wherein the te@pweratufe: nai nt enance neans conprises air channels to

conduct air to the ragi@li BRKSHNTesth Pie IS RNACHOLA Redeleriifod e Of

t he preceding cl ai s, I'n the Tradfation sensor 1nc es a wave- gui de
adj acent to its detmperatarg; andf ace that is 30 adapted to define a
transm ssion path for radiation fromthe test devigce reach the
radi ation sensor.” 7. Rt ?@S?é}ﬂea@g@g'apnﬁeqsy @PQPWFG‘?’T\?#‘?B?‘@M 4 KETRLR e- gui de
has a pold shed wehipetatureesiune teut deties ibyInédsuring iradibfdh emitRe. from the

test device.

2. A system according to claim 1, wherein the radiation sensor comprises
a thermopile device.

15
3. A system according to claim 2, wherein the thermopile device includes
thermocouples connected in series, each with a hot junction and a cold
junction.

20 4 A system according to any one of the preceding claims, wherein the
radiation sensor is attached to a support including temperature maintenance
means to reduce interference by the temperature of the test handler
environment that is external to the radiation sensor.

25 5. A system according to claim 4, wherein the temperature maintenance

means comprises air channels to conduct air to the radiation sensor.

6. A system according to any one of the preceding ciaims, wherein the
radiation sensor includes a wave-guide adjacent to its detecting surface that is

30 adapted to define a transmission path for radiation from the test device to
reach the radiation sensor.

7. A system according to claim 6, wherein the wave-guide has a polished
wall to reduce scattering of radiation waves.




8. A system according to any one of the preceding clains, wherein the

radi ati on sensor is |located adjacent to the test platform 5 9. A system
according to any one of the preceding clfai-ns, wherein the radiation sensor
is located adjacent to the preparation stage. 10. A systemaccording to
claim9, wherein the radiation sensor is |located over a path of travel of
a test device between an onload position and the test 10 platform 11. A

System accor g1 N9 Adybl Ebd e ok bEIRSHRLLARG Uaits! GRpriFthe 1o

adapted to be gradu anged as I't 1s nove S pat travel

t hrough t he diatiansenser istasgted afjaced! totheyestematocmor ding to claim 11,
including a plurality of radiation sensors |ocated over the preparation
stage, wherein each radiation sensor is located at a different tenperature
zone at vhich a tAespsteat acerdihgttbaryesie ofithel peceding cldimsnwhited sk 20 13.
A system accordi.ng to any one of .the preceding clains, wherein the
radiyation s efaditio §9H§Qjﬁ¥[§3&a§q %‘E’J?ﬁﬁﬂ%&’nﬁe@éﬁ?aﬁ?w ${a@¢amber of one or both
of the preparation stage and test platform 25 14. A systemaccording to
any one of the preceding clainms, including a tenperature controller that

i s responsi vt o AByiamsageerding ixiclain i whereimtheafiadigtion Sensesris lagadedby t o
regul ate te | Hand ; | 0 any
one of the B@?&Z“Eﬁgﬁg%ﬂt@?’%@ a\t,\ﬁgfrceil n thgﬁ”egé%tneésaqléye ?%ﬂé@tﬁg@& ?%%P# ace

f ormed of0 plpistforon.material . 16. A nmethod for nonitoring tenperature in a
test handler conprising the steps of: -12 bringing a test device to a
predeterm ned tenperature while providing at | east one radiation sensor to
detect a surtfhce A sysiemadoeording to claim 10, wherein a temperature of a test device

is adapted to be gradually changed as it is moved along its path of travel
through the preparation stage.

15
12. A system according to claim 11, including a plurality of radiation
sensors located over the preparation stage, wherein each radiation sensor is
located at a different temperature zone at which a temperature of the test
device is to be monitored.

20

13. A system according to any one of the preceding claims, wherein the
radiation sensor is mounted on a housing defining a chamber of one or both
of the preparation stage and test platform.

25 14, A system according to any one of the preceding claims, including a
temperature controller that is responsive to signals received from the radiation
sensor, whereby to regulate temperatures in the test handler.

15. A system according to any one of the preceding claims, wherein the
30 test device has a surface formed of plastic material.

16. A method for monitoring temperature in a test handler comprising the
steps of:



of the test device by measuring radiation emtted fromthe test device;
and 5 - testing the test device at said predeterm ned tenperature. 17. A
met hod according to claim 16, wherein tH@-radi ati on sensor conprises a

t hermopi | e device. 10 18. A nethod according to claim 17, wherein the
thernopi |l e device includes thernocouples connected in series, each with a
hot junction and a cénagingrtipeindevice ta ardredaiermioed dempertaturgnyhidthe of

claims 16 t0 18, Gl diead 3nahAbAbTLALAR 1 BHRE! ALHAElerifatigi ati on

sensor to reduce 1nterference by the tenperature o

envi ronment that o¢fghetesidexicethy mpasuringdiadiation egittecbfrom2be testdeviced
according to clai 9, wherein the step of maintaining a 20 tenperature of
the radi ati on sensor includes providing a supply of air to the radiation
sensor tigough ai+ chaestiabthe bt dévieeatwuid patietetmipditempeyataree of cl ai ns 16
to 20, including defining a transm ssion path for radiation fromthe test
device to reach a detecting 25 surface of the radiation sensor using a wave
gui de | ocat ef neXt etHode actGdingt tONCIERNSH,- whéreil\ tHet hadlafisit defispe t o
claim 21, wherein the wave-guide is provided wth a polished wall to

" reduce scat t @mpiigesfa thﬁﬂﬂ%ﬂ'ﬁ%&?"{ﬁﬁves. 30 23. A nethod according to any one
of clainms 16 to 22, including locating the radiation sensor adjacent to
the test platform -13 24. A method according to any one of clainms 16 to
23, i ncl1fdi ntB.| odatmetipodt Aecardind ato elaimedgomwhedgincthet theymopde pdevice at i on

Sensor 5 ounPERSLTatEBbONEs chiingeidl I gites, 3R6H N8R Rl P A DosTt i on

and t he testcold junction.

r

19. A method according to any one of claims 16 to 18, including

15 maintaining a temperature of the radiation sensor to reduce interference by
the temperature of the test handlier environment that is external to the
radiation sensor.

20. A method according to claim 19, wherein the step of maintaining a
20 temperature of the radiation sensor includes providing a supply of air to the
radiation sensor through air channels.

21. A method according to any one of claims 16 to 20, including defining a
transmission path for radiation from the test device to reach a detecting

25 surface of the radiation sensor using a wave guide located next to the
radiation sensor.

22. A method according to claim 21, wherein the wave-guide is provided
with a polished wall to reduce scattering of radiation waves.

30
23. A method according to any one of claims 16 to 22, including locating
the radiation sensor adjacent to the test platform.



platform 26. A nethod according to claim25, including gradually changing
a tenperature of the test device as it is noved along its path of travel
through 10 the preparation stage. 27. -A3met hod according to claim 26,
including |ocating a pI urality of radiation sensors over the preparation

stage, wherein each radjation sensor is Jocated at a different tenperature
zone at whi cHta t msth QF@rg‘Pgttﬂ@"tye%ﬂe °f1@a'm§v1§é°|2§ tnslusingriosating ed. 28.

A met hod accmédaaianérpséhwaajac%tt@kﬁé H@p&@nbﬁs?a?;e i ncluding mounting the
radi ati on sensor on a housing defining a chanber of one or both of the

preparation stage and test platform 20 29. A nethod according to any one

of clainms 16,40 kadr%lﬁoﬂ?n# Erg{:\gf?ﬁ bﬂginclhﬁi'ﬁg%c%ttlﬁé%ﬁe thaftgﬁw I gmhandl er

vvlthaterrperaturec T'esponsi ve rBC ed from
t he radi & i ooves @npath .of davamf aAesbddvick hetumedlamg)rtlmdapwtmeamd thed teshs 16 to
29, wherein Elgﬁo&n%t device has a surface fornmed of plastic material.

26. A method according to claim 25, inciuding gradually changing a
temperature of the test device as it is moved along its path of travel through
10 the preparation stage.

27. A method according to claim 26, including locating a plurality of

radiation sensors over the preparation stage, wherein each radiation sensor is

located at a different temperature zone at which a temperature of the test
15  device is to be monitored.

28. A method according to any one of claims 16 to 27, including mounting
the radiation sensor on a housing defining a chamber of one or both of the
preparation stage and test platform.

20
29. A method according to any one of claims 16 to 28, including regulating
temperatures in the test handler with a temperature controller that is
responsive to signals received from the radiation sensor.

25 30. A method according to any one of claims 16 to 29, wherein the test
device has a surface formed of plastic material.





