0 5 SEP 2006 1 Method and Apparatus for Decapping Integrated C @duSEP 2006
Packages The invention relates to the field of decapping integrated
circuits (also known as decapsul ati ng or unpacking), particularly in 5
preparation for device failure analysis. In particular, the invention
relates to a nethod and apparatus for decapping | C packages. |Integrated
circuit (1C packaging typically involves placing a small wafer die on a
| eadf rame (commonly a copper |eadframe). (Tiny copper 10 or gold lines are
then soldered to the corresponding lead legs in the |eadframe and bond

pads on t hgeWdfLhandl fortadist foPDRULESIR] eatédlhled EOPRRGE PRASagdsN Order to
protect the device from environnenta factors such as heat andg humdity, a

thin transparent | ayer of epoxy materials is typically then bonded to the
upper surface of the wafer 15 die, conpletely covering the die. The

assenbl y i $h¢ hetveancapsidiated tdshagfde D bdi g 56rR6 UNtkdgusuad | rklhaek), so
as to provide an IC package. An inportant area of study in the IC industry
is that of (Gpaokageas 2@chpshlatangnat ysicgckivg)ch pastditlalriynihel pi ng

manuf acturers to understand and address the causes of device failure

wher ebyp t opréppradven neuilaet ae | g lyirel shadiydidevircparel ¢wlbirl i tye iTivenkiar e
many known techni ques of device failure analysis. One technique is that of
el ectric sirghrilesdépeztidhmoddiedrerrsats thre desalrtingofC wheickhgean give 25
sonme insights into the reasons for device failure. However, using

Integrated circuit (IC) packaging typically involves placing a small
wafer die on a leadframe (commonly a copper leadframe). Tiny copper
10 or gold lines are then soldered to the corresponding lead legs in the
leadframe and bond pads on the wafer die so as to provide electrical
connections. In order to protect the device from environmental
factors such as heat and humidity, a thin transparent layer of epoxy
materials is typically then bonded to the upper surface of the wafer
15 die, completely covering the die. The assembly is then encapsulated
using a meolding compound (usually black), so as to provide an IC

package.

An important area of study in the IC indﬁstry is that of IC package
20 failure analysis, which is vital in helping manufacturers to

understand and address the causes of device failure whereby to

improve manufacturing yield and device reliability. There are many

known techniques of device failure analysis. One technique is that of

electric signal detection, diagnosis of the results of which can give
25 some insights intoc the reasons for device failure. However, using

this technique it is difficult to obtain enocugh information for




this technique it is difficult to obtain enough information for Of% 8EP jigs
2006 2 conplete analysis, particularly as circuits becone nore and nore
integrated. A nore thorough nethod of device failure analysis involves
unpacki ng the | C package by renoving the black nol ding conpounds covering
the wafer die and epoxy layer. This is known as 5 decappi ng or

decapsul ating an | C package. One decappi ng technique wi dely used is that of
chem cal decapping. In chem cal decapping, sulfuric and/or nitric acide
are used, depending on the nolding conpound(s) to be renoved. Chemi cal

decappi ng eahpiake . paver ghr-Muna rapd £an peienkblabhy Laeege herd pads,
sol der balls and copper traces in the organic die attachnents, in addition

to damagi ngntédetkaadi e theldgh hbtkan othesefQr eabesconphigated and
difficult to achieve thorough decapping while avoiding such coll ateral

damage. 15idheres anpherielorRe ard egdukifirent réasviamgnehdash sek detsaippi ng
integrated circuit packages which reduces coll ateral damage to the

i nternal stmpmindsecofeting iché egifatredi€iarm@uiepoxyiNereri sria sf dstkrewn as
requi renent for a decapping nethod which is sinple, rapid, precise and
safe i operatniog. ofhdge@pisslatistd leh fUrdaedrge equi rement for apparatus for
20 carrying out such a nethod. It is an object of the present invention to
fulfil the above requirenments. 25 According to the above object, the

invention provides a nethod for
One decapping technique widely used is that of chemical decapping. In

chemical decapping, sulfuric and/or nitric acide are used, depending
on the molding compound(s} to be removed. Chemical decapping can take
190 several hours and can potentially damage bond pads, solder balls and
copper traces in the organic die attachments, in addition to damaging
the leadframe itself. It can therefore be complicated and difficult

to achieve thorough decapping while aveiding such ceollateral damage.

15 There is therefore a requirement for a methed of decapping integrated
circuit packages which reduces collateral damage to the internal
structure of the integrated circuit. There is a further reguirement
for a decapping method which is simple, rapid, precise and safe in
operation. There 1s a still further requirement for apparatus for

20 carrying out such a method.

It is an cbject of the present invention to fulfil the above

requirements.

25 According to the above object, the invention provides a method for

decapping an integrated circuit package , the said package




decapping an integrated circuit package , the said package 0 5 SﬁPﬁZﬁﬁBZUﬁi
conprising one or nore |ayers of electronic circuitry covered by one or
nore | ayers of capping material, characterised in that the nmethod includes
the step of irradiating the integrated circuit package with |aser

radi ation so as to renove the said capping material. 5 Preferably, the

met hod i ncludes the step of selecting a selected |ocation on the package

to be irradiated before performing the iyradiation step. 10
Advant ageousl y, the nmethod further includes the steps of nonitoring the

decappi ng BERASESSngdSi& JH RHRY MhRLRer s dBCaRPLOL: I3 rEQMRHLLEvaled kheosal d
selected location; if the above determ nation is negative, continuing to

irradi ate thenpackagerand ichobhey abeve: et @Bt Haldr@Bel Sin RPOSEE ML method
determ ni ng whether all decapping is conplete; if all 15 decappi ng has been

det er m nedithelbisCconpl i, oSt OPRIdIGti NG RCaApPLdKhtepl OLOSEt pAckdde alith
decappi ng has not been determned to be conplete, selecting a new |location
at whi ch t hes¢nmsedienesmgyad ast oo bemdive etieedaianchppanti matiargatlo irradi ate

t he package. Further advantageously, the said determ nation as to whether
decappimg is conplete at the said 20 | ocation involves the nonitoring of
acoustic and/or optical signals enmanating fromthe decapping | ocation.

Pr ef er abl y Preferavdvhothe meithdésindadss ey stepeds weilagtithe acpekeptedf

location on the package to be irradiated before performing the

irradiation step.

10 Advantageously, the method further includes the steps of monitoring
the decapping process; determining whether decapping is complete at
the said selected location; if the above determination is negative,
continuing to irradiate the package and if the above determination is
positive, determining whether all decapping is complete; if all

15 decapping has been determined to be complete, stopping the decapping
process, and 1f all decapping has not been determined to be complete,
selecting a new location at which the lasex energy is to be directed
and continuing to irradiate the package. Further advantagecusly, the
said determination as to whether decapping is complete at the said

20 location involves the monitoring of acoustic and/or optical signals

emanating from the decapping location.

Preferably, the method includes the steps of measuring the energy of
the laser radiation; comparing the measured energy of the laser
25 radiaticn with an expected value and adjusting the laser energy

accordingly if the two values do not correspond.



the laser radiation; conparing the neasured energy of the |aser (2§ SEP 2006
radi ation with an expected val ue and adjusting the | aser energy
accordingly if the two values do not correspond. 0 5 SEP 2006 4

Advant ageously, a fluid, preferably a liquid (e.g. water or |sopropyl

Al cohol solution), is caused to flow over the package. The package is
preferably immersed in liquid during the decapping process. The fluid 5
may alternatively be a gas, e.g. air. Accprding to another aspect, the

i nvention may conprise a device suitable for carrying out the above

met hod. 10 For a better understanding of the present invention and to show
nore clearly howit nay be carried into effect reference will now be nade,
by way of exanpl&ed91fhe 3360aPAUBHRGa B AW N9§uIi €hgShawe sehenRidrepll y
vari ous enbodi ments of the present invention. The figures are not to
scale. 15 Riguhi®l ls@1uBidn)di agr ssedd €of EPFEQBE aticORadkade CIMAS Sp&aGional
slice through an | C package before decapping; Figure I b is a correspondi ng
repr esent atpirefle fdier ifecap@ ag; 1 idiiguBer?hd sha Sehemahy CpricegeanTishawMing an
apparatus according to 20 one aspect of the invention; Figure 3 is a

m cr ophdt ograpal ofrnkhéve sadder angaxnf can. lddpackage whi ch has been decapped
according to the invention;

According to another aspect, the invention may comprise a device

suitable for carrying out the above method.

10 For a better understanding of the present invention and to show more
clearly how it may be carried into effect reference will now be made,
by way of example, to the accompanying drawings which show
schematically various embodiments of the present invention. The

figures are not to scale.

15
Figure la 1is a diagrammatic representation of a cross-sectiocnal
slice through an IC package before decapping;
Figure 1b 1is a corresponding representation after decapping:
Figure 2 is a schematic diagram showing an apparatus according to
20 one aspect of the invention;

Figure 3 is a microphotograph cf the leadframe of an IC package
which has been decapped according to the invention;
Figure 4 is a microphotograph of the gold wires of an IC package

which has been decapped according to the invention;



Figure 4 is a mcrophotograph of the gold wres of an |IC package (nbi $EP Higs
been decapped according to the invention; 0 5 SEP 2006 5 Figure 5is a

m cr ophot ograph of the solder bonds to the |eadframe of an |IC package

whi ch has been decapped according to the invention; Figure 6 is a

m cr ophot ograph of the solder bonds to the bond pads 5 of the wafer die of
an | C package which has been decapped according to the invention; Figure 7
is a mcrophotograph of the circuit configuration of the wafer die of an

| C package whi ch has been decapped according to the invention; and 10

Figure 8 ig;a,fl aw diagr ﬁﬂ}%&ﬂgﬁ%E;@éﬂ)rﬂ%fatﬁgtébﬂq@leé‘cﬁilfq@ g %19:; tl'%@dfraniec

i nvention. Figures |la and OW a cross-sectional I ce through an

package before and &f t.ar 1866aRRLAGRGEORIL NG dr0 gL BEdaV §BLS Aling! Bo Rivgur e
la, 15 an I C package (1) conpriSes a | eadfranme (2) upon which sits a wafer

die (3). Wres, typigaldhy:g9ld wires (4) formelectrical connections
between the |eadfrane (2) and wafer die (3). Covering the wafer die is a
| ayer of tragsparentiLpoxycidiitogkakib)or The wakier wiwisand tias soalapatk
el ectrical connections are encapsul ated by a |layer of 20 (usually bl ack)
nmol di ngg mat eri al (6)of Ehguwefdd ashows drh@cspamkagicewhioth thhe paokageafder
decappi ng. The

according to the invention;

Figure 7 is a microphotograph of the circuit configuration of the
wafer die of an IC package which has been decapped
according te the invention; and

10 Figure 8 is a flow diagram illustrating a method according to the

invention.

Figures la and 1lb show a cross—-sectional slice through an IC package
before and after decapping according to the invention. In Figure la,
15 an IC package (1) comprises a leadframe (2) upon which sits a wafer
die (3). Wires, typically gold wires (4) form electrical connections
between the leadframe (2) and wafer die (3). Covering the wafer die
is a layer of transparent epoxy material (5). The wafer die and
associated electrical connections are encapsulated by a layer of

20 (usually black) molding material (6).

Figure lb shows the same view of the package after decapping. The

layer of molding material (1) covering the wafer die (3) has been

removed so that the upper surface of the wafer die (which bears
25 electrical circuitry (not shown)) can be examined through the

transparent epoxy layer (5). The connections between the wires (4}




| ayer of nolding material (1) covering the wafer die (3) has been{) % SRErQdlh
so that the upper surface of the wafer die (which bears 25 electrical
circuitry (not shown)) can be exam ned through the transparent epoxy |ayer
(5). The connections between the wires (4) 0 5 SEP 2006 6 and wafer die
(3) can also be examned. If nore nolding material is renoved by further
decappi ng, the connections between the wires (4) and leadframe (2) can

al so be examned. 5 Figure 2 shows appargtus suitable for carrying out the
present invention. The figure shows a |aser light source (7), preferably

having a shont,pul-sg:durat Len and wavel anglh. ifr thec Wotd nhRusheGkia s A
suitable laser is for exanple a Nd: YAG | aser having a pulsé duration of 7

ns and a waugb-eROLY Bf-932 ABapieq aBRE SAUEEE dnb) bd By tie aviiRAM§B) ,
whi ch then passes through a beam sanpler (9). The beam sanpler (9) passes

a snmal | peag@ntagerife 9i2)5%in 0d1dNeebeadnited. an_energy neter (10), which
nonitors the |laser pulse energy inreal tinme. The reading of the neter
(10) is sent to a process controller (11). The process controller conpares
the actual value with the 15 expected value and if the two val ues do not
coi nci de, &adyust ® thews |apperasoursee teblpUioraceorydinggbyt theeprestntof t he
beam (8) passes to a beam expander (12) which produces an expanded beam
(13). Thi sinexpandedThed@nduse r didwsctedatyr dight romreed)?)i npoederddm
honogeni zer (15) which produces a honogeni zed beam (16), which passes
through anbaving a short pulse duration and wavelength in the UV to IR spectra.
A suitable laser is for example a Nd:YAG laser having a pulse
duration of 7 ns and a wavelength of 532 nm. The laser source (7)

10 emits a beam (8), which then passes through a beam sampler (9). The
beam sampler (9) passes a small percentage (e.g. 5%} of the beam to
an energy meter (10}, which monitors the laser pulse energy in real
time. The reading of the meter (10} is sent to a process contreller
{11). The process controller compares the actual value with the

15 expected value and if the two values do not coincide, adjusts the
laser source output accordingly. The rest of the beam (8) passes to a
beam expander (12) which produces an expanded beam (13). This
expanded beam is reflected by a mirror (l4) into a beam homogenizer
(15) which produces a homogenized beam (16), which passes thrcough an

20 aperture {(17) before being incident on the IC package (1). The
homogenized beam preovides a uniform energy profile on the package,

the spot size of the beam on the package being controllable by the

aperture (17).

25 The IC package (1) is held inside a decapping chamber (18). For laser

decapping in a gas, e.g. air, the decapping chamber (18} is coupled



20 aperture (17) before being incident on the |IC package (1). The( 5 SEP 20§
honogeni zed beam provides a uniformenergy profile on the package, the
spot size of the beam on the package being controllable by the aperture
(17). 25 The 1C package (1) is held inside a decapping chanber (18). For

| aser decapping in a gas, e.g. air, the decapping chanber (18) is coupled
05 SEP 2006 7 with a gas streamor suction systemto renove the abl ation
debris. In the systemas shown, however,, the decappi ng chanber contains a
liquid (19) (e.g. water, Isopropyl Al cohol (IPA) solution or other

suitable i guidyaknsWlah ok N, AaCKAGEs et tITRERRL tHb e qubd QEeVYENt £, 5
oxi dati on of the nolding conpound, thereby speeding up the process and

necessitat kng & ,Jteweks | Ashn, fhairnee, fhd iQUbgpilYy ehatd) 2Rdaiitd etq(2d)
are provided and a flow of liquid is maintained. Ablation debris is

entrai ned (D9t he.l. omaedr,| iTqgupheb@nd nevagdrat @dnf ramuthen ahanher adiaabhe
liquid outlet (21). The accunul ati on of debris on the 10 package surface is
t hereby avoigedi) Thewidlettappkengactmapbes (k@) skd. el diem aprXvdhist age (22),

t he nmovenent of which is controlled by the process controller (10) in
order to ebkeddtios| afitve dicdplaremepbtund, thheebasepreediny packhgepsuwebace so
that the | aser beam nay be scanned over the package surface as desired. In
an al t er nathy enseafii guriatd enlovwds leker | Agmncheanliipséefifimmy 20 nwwed over

the surface. To nmonitor the | aser decaPPing process in real tinme, a CCD
canmer a outlet {21) are provided and a ow of liguid is maintained. Ablation

debris is entrained in the flow of liquid and evacuated from the
chamber wvia the liquid outlet (21). The accumulation of debris on the
10 package surface is thereby avoided. The decapping chamber (18) is
held on an X-Y stage (22), the movement of which is controlled by the
process controller (10} in order to effect relative displacement of
the laser and package surface so that the laser beam may be scanned
over the package surface as desired. In an alternative configuration,

15 the laser beam itself may be moved over the surface.

To monitor the laser decapping process in real time, a CCD camera
{23) and associated monitor (24) are used to provide an image of the
progress of the decapping process. Furthermore, during laser ablation
20 of molding compounds, acoustic and optical signals are generated. The
signal amplitude gives a measure of progress of the ablation process.
An acoustic and/or optical monitoring device {25) may therefore be
used in conjunction with the process controller (10) to monitor the
ablation process in real time and to provide feedback contrel to the
25 apparatus. Once it has been determined that decapping is complete at

a particular location, the X-Y stage may be moved in order to perform



(23) and associated nonitor (24) are used to provide an i mage of UW?S 2008
progress of the decappi ng process. Furthernore, during | aser ablation 20 8@
nol di ng compounds, acoustic and optical signals are generated. The signal
anplitude gives a nmeasure of progress of the ablation process. An acoustic
and/ or optical nonitoring device (25) may therefore be used in conjunction
with the process controller (10) to nonitor the ablation process in real
time and to provide feedback control to the 25 apparatus. Once it has been
determ ned that decapping is conplete at a particular |location, the X-Y

stage may bBe.moyved Lo OrdekelonPAJQEMD. F1eEF aQS 18 JRGARBLOG AL 8nce

different | ocation. The process is then repeated. Once 1t has been

det er mi nedjthgds theneadid:eidegapRidgnbr 46ESS héca};cp%elﬁf&@,sst he process may
then be termnated. 5 Figures 3 - 7 are m crophotographs of various areas

of a packagempWicelh) bRS feessdaaappednass ddhgai.t he invention. Figure 3
shows a decapped | eadfrane, Figure 4 decapped wires, Figure 5 shows
decapped sol der bonds to the | eadfranme, Figure 6 shows decapped bond pads
of a wafer die and Figure 7 shows the circuit configuration on a wafer 10
di e. AsS cafiperseen, decappingeltascgeephacifi evetbud blheut damagaaigdehe
package structure. Figure 8 is a flowhart illustrating the nethod of the
i nventi on. wAtch thee bear tdeghpphe Ppravcdssg (126)thet hrevepackageivorbel dédoapped i s
placed 15 (27) in _the decapping chanber. The package is noved (28) to its

decapped leadframe, Figure 4 decapped wires, Figure 5 shows decapped

solder bonds to the leadframe, Figure & shows decapped bond pads of a

wafer die and Figure 7 shows the circuit configuration on a wafer

10 die. As can be seen, decapping has been achieved without damaging the

package structure.

Figure 8 is a flowchart illustrating the method of the invention. At
the start of the process (26), the package to be decapped is placed
15 (27) in the decapping chamber. The package is moved (28} to its
decapping position so as to be in the path of the laser beam. The
flow of fluid over the package is initiated (29). The location to be
irradiated is selected (30). The package is irradiated (31). The
laser energy is measured (32} and it is determined (33) whether the
20 actual value differs from the expected value. If so, the laser energy
is adjusted (34). If the laser energy is as expected, the
acoustic/optical signals emanating from the decapping region are
monito;ed (35). If it is determined (36) from the results of this
monitoring that decapping is incomplete at this location, irradiation
25 continues (31). If decapping is complete at this location, a further

determination is made as to whether or not all decapping is complete



decapping position so as to be in the path of the | aser beam The 2@9
fluid over the package is initiated (29). The location to be |rra ated
selected (30). The package is irradiated (31). The |aser energy is
measured (32) and it is determ ned (33) whether the 20 actual value differs
fromthe expected value. If so, the |laser energy is adjusted (34). If the
| aser energy is as expected, the acoustic/optical signals enmanating from
the decapping region are nonitored (35).,If it is determned (36) fromthe
results of this nonitoring that decapping is inconplete at this |ocation,

| rradiations?p cantinuss (3ldesd leodecepping i s, 60mlel 6 ALcLb s:d ggation, a

further defernmination is made as to or 'not all decapping is

conpl ete 05, 3ER+2006s R163¥dd d3f9)59ndtc!ﬂ§: ?b%@%n@ﬂ%es( 38hy 4f hekw @ new

| ocation to be irradiated is selected (39) and decappi ng contlnues (31) at
a new |ocateoon? The nethod of the invention is a non-contact process,

whi ch allows the unpacking of the wafer die of an I C package for device
failure analysis. Careful selection of |aser processing paraneters, such
as pulse repetition rate, |aser fluence, |aser wavel ength and pul se

dur ati dn i She egihogdof rncher deverta oac s ev encef-tostent pandessapitlitlasdrlold
decappi ng wi thout conprom sing the internal |C package structure. No
decappi ng themmralcsiag e fr ¢fiai v&tkradde nof clredt cedckegacfonmeviakefgllace on

t he epoxy layer, netal or sem conductor structures.
analysis. Careful selection of laser processing parameters, such as

pulse repetition rate, laser fluence, laser wavelength and pulse
duration is required in order te¢ achieve efficient and rapid laser

10 decapping without compromising the internal IC package structure. No
decapping chemicals are required and no chemical reactions take place

on the epoxy layer, metal or semiconducior structures.

Molding compound is easily ablated using pulsed laser irradiation.

15 Its ablation threshold fluence is much lower than those of metal /
semiconductor materials. During laser ablation, tiny particles cof
molding compound debris are ejected from the surface at high speed.
These particles can be removed using a fluid stream / suction system
as discussed above. The fluid can be a gas, e.g. air, or a fluid,

20 e.g. water or Isopropyl Alcohol (IPA) solution. Laser ablation is
preferably carried out inside a liquid, the package being completely
immersed. This will increase the ablation speed substantially as the
oxidation of molding compounds due to ambient air can be prevented.
Oxidation may alsc be prevented by performing the decapping in an

25 inert atmosphere. The use of fluid immersion requires lower laser

fluence.




Mol di ng compound is easily abl ated using pul sed | aser irradiatiog.S SE? 5&%
abl ation threshold fluence is nmuch | ower than those of netal /

sem conductor nmaterials. During | aser ablation, tiny particles of nolding
conpound debris are ejected fromthe surface at high speed. These
particles can be renoved using a fluid stream/ suction system as

di scussed above. The fluid can be a gas, e.g. air, or a fluid, 20 e.qg.

wat er or |sopropyl Al cohol (IPA) solution, Laser ablation is preferably
carried out inside a |liquid, the package %eing conpletely imersed. This
will increase the abl ation speed substantially as the oxidation of nolding
conpounds due to anbient air can be prevented. Oxidation nay al so be
prevented by perfonpifgitie decapRngri AR 29 4 RehtialMspheLe . Theo use of
fluid i mMmersion requires l'ower |aser fluence. 0 5 SEP 2006 10 In | aser
decappi ng, hifie d aseer fHuRAes, | S thothht i KdleaBBRRMBEprodinhi Ghead, | Age
fluence, although increasing the processing speed, may result in danage to
t he epoxy lkayer: iffeti@ha@NdbOoths ffiog@NUMELOr mbt Sl ramal uf essmiespegdwll y at t he
interface with the nol ding conpound. Since, as discussed, the ablation
threshd d efridteres| desigpcaanppuatd theSihiowsacet haitt hat ofldihe otfdyennd.
materials, it is possible to select a value for the laser fluence which

wi | | not céausee,sashdtotdssiedr athe ddimgeon Tiheetskehhioquehe herldfing ecdrgeund

significant advantages over 10 chem cal decapping.
is lower than that of the other materials, it is possible to select a

value for the laser fluence which will not cause such collateral
damage. The technique therefore has significant advantages over

10 chemical decapping.

The invention relates to a method and apparatus for decapping
integrated circuit packages. The invention involves irradiating an IC
package with laser radiation, typically in the UV - IR spectra and of

15 short pulse duration. The irradiation results in ablation of the
molding compound. The invention also provides real-time monitoring
and process control of the decapping process and fluid-flow removal
of ablation debris. Using the invention, decapping can be performed
without causing damage to the internal IC structure. Furthermore,

20 decapping in a liquid can prevent oxidisation of the molding compound

by ambient air.




The invention relates to a nethod and apparatus for decapping iptegE ?Bhﬁ
circuit packages. The invention involves irradiating an IC package wth

| aser radiation, typically in the UV - IR spectra and of 15 short pul se
duration. The irradiation results in ablation of the nolding conpound. The
invention also provides real-tine nonitoring and process control of the
decappi ng process and fluid-flow renoval of ablation debris. Using the

i nvention, decapping can be perforned it hout causi ng damage to the
internal I1C structure. Furthernore, 20 decapping in a liquid can prevent

oxi di sati opy8fyd he nol ding conpound by anbient air. ~ 0 5 SEP 2006 11
CLAIM5S 1. A nethod for decapping an integrated circuit package (1), the

sai d package (1)aGRIRLESENY RREPPINdTRINE 1 hAY S %Al cBIRGEN PALIGgeCiiT FUIdHRY
covered by one or nore |ayers o? capping material 5 (6), characterised in

that the method sacd wadesadde1st epspOfsingvRs Yrngotd e dyategsateadceidGid t
package in liquid during the decapping process and irradiating the
integrated circutircylackagerdrk Wy tdhd asehoradiagbtOHHSRapsSidpmaesdya t he
said capping material (6). 10 2. A nethod according to claim1 including
the step of sel e¢dinghatd3erdssdl bcttecit] osatierhodniridiedpackagettos et
irradiated before performng the irradiation step (31).

immersing the integrated circuit package in liquid during the

decapping process and irradiating the integrated circuit

package (1) with laser radiation so as to remove the said

capping material (6).

10 2. A method according to claim 1 including the step of selecting
(30) a selected location on the package to be irradiated

before performing the irradiation step (31).

3. A method according to claim 2 wherein the method further

includes the steps of monitoring (35) the decapping process;

15 determining (36) whether decapping is complete at the said
selected location; if the above determination 1s negatiwve,
continuing to irradiate (31) the package and if the above
determination is positive, determining (37} whether all
decapping is complete; if all decapping has been determined to

20 be complete, stopping (38) the decapping process, and if all
decapping has not been determined to be complete, selecting
{39) a new location at which the laser energy is to be

directed and continuing to irradiate (31) the package.

4, A methed according to claim 3 wherein the said determination

25 {36) as to whether decapping is complete at the said lccation



3. A nethod according to claim2 wherein the nethod further inc?quEthaw
steps of nonitoring (35) the decapping process; 15 determ ning (36)

whet her decapping is conplete at the said selected location; if the above
determnation is negative, continuing to irradiate (31) the package and if
t he above determnation is positive, determ ning (37) whether al

decapping is conplete; if all decapping has been determ ned to 20 be

conpl ete, stopping (38) the decapping progess, and if all decapping has
not been determned to be conplete, selecting (39) a new |location at which
the laser energy;iwit@sbene Hoheebeth ARG cOM I BEy LA bpfadiateghdly the
package. 4. A nethod according to claim 3 wherein the said determ nation

25 (36) as to whehdieridgcanp REei Se&pMRhEt Bo@lribhe said | ocation 0 5 SEP
2006 12 involves the nonitoring of acoustic and/or optical signals
emanating fromthe decapping Jocation. 5. A nethod, according. to any .
provious cPai m frEHEPACRAHSLEr| Koy REERALS L7 HEIGEaeT RE=2repy- 6P 32)
measuri ng the ener f. 5 the laser radiation,.(33) conparing the measured
enorgy of the I asbrned et P, b et ed ok T SRt oy b el gt he

| aser anergy aCC%éjil@:Lglez¥ -ficiita.r{§o}1m(3\ée}l ngﬁ}%%%rﬁggﬁ[l%gr[e:;a%ﬁpﬁé]?energg %9 tehOd

according to any previous clai mcharacteri urt her st of
causing a fluid igggr EQdiéﬁE%nQ%@Ehtiﬁaexpected value and (34) adjusting the

laser energy accordingly if the two values do not correspond.

6. A method according to any previous claim characterised in the

further step (29) of causing a fluid (20) to flow over the

i0 package (1).
7. A method according to claim 6 wherein the said fluid (19) is a
liqguid.
8. A method according to claim 6 wherein the said fluid (19) is a
gas.
15 9. The method of claim 1 wherein the liquid is water or Isopropyl
alcohol.
10. The method of claim 1 further comprising, after immersing the

integrated circuit package, initiating a flow of the liquid

over the package to remove debris in the liquid flow.

20 11. B device for decapping an integrated circuit package, the said
package (1} comprising one cr more layers of electronic
circuitry covered by one or more layers of capping material
characterised in that the device comprises a source (6) of

laser energy and means (21} for holding the said package; the



10 package (1). 7. A nethod according to claim®6 wherein the saigffgng 0
(19) is a liquid. 8 A nethod according to claim6 wherein the sdi |@?§
(19) is a gas. 15 9. The nmethod of claim 1l wherein the liquid is water or
| sopropyl alcohol. 10. The nethod of claim1 further conprising, after
imrersing the integrated circuit package, initiating a flowof the liquid
over the package to renove debris in the liquid flow 20 11. A device for
decapping an integrated circuit package, ;the said package (1) conprising
one or nore |ayers of electronic circuitry covered by one or nore |ayers

of capping materialy pahi@ctRihsed ddnithat E&thQeé/AiQﬁ189@Préré%§yas§%lér ce
(6) of laser energy and neans (21) for holding the said package; the 0 5

SEP 2006 13 sai b paskageriieisagdi 4pidingt Redni atl hevisaiedn! aseha2REEHYLsS0 as
to renove the said capping material, wherein the package is imersed in
I'iquid (19) duringndrieddecappinng procassind AheAddeapiagageedisng to claim
11 wherein neans (9, 10, 11) are 5 provided to nonitor the said | aser
energy, coppare fh .nDnitor%pnvaIue mithlgntp§gected vak&gl%qdl§gjust t he

. evice accordi o tlaim ETEIT means are
properties of the Taser source ?65 accordlnd1y.
5 provided to monitor the said laser energy, compare the

menitored value with an expected value and adjust the

properties of the laser scurce (6) accordingly.

13. A device according to either of claims 11 - 12 wherein means

(25, 11) are provided to monitor the laser decapping process.

10 i4, A device according to any of claims 11 - 13 wherein means {23,
24) are provided to provide an image of the package during the

laser decapping process.

15. A device according to any of claims 11 - 14 wherein means (20,
21) are provided to generate a flow of fluid (19) over the IC

15 package during the decapping process.

16. A device according to any of claims 11 - 15 wherein means (22)
are provided to effect relative movement between the laser
energy directed at the package and the package itself, whereby

different lccations on the package may be irradiated.

20 17. The device of claim 11 wherein liquid is water or Isopropyl
alcohol.
18. The device of claim 11 further comprising a flow source for

initiating a flow of the liquid over the integrated circuit




13. A device according to either of claims 11 - 12 wherein nmeans (j (28EP13ips
are provided to nonitor the | aser decapping process. 10 14. A device
according to any of clainms 11 - 13 wherein neans (23, 24) are provided to
provi de an i mage of the package during the |aser decapping process. 15. A
device according to any of clainms 11 - 14 wherein neans (20, 21) are
provided to generate a flow of fluid (19) over the I1C 15 package during
the decappi ng process. 16. A device accokrgding to any of claims 11 - 15
wherein nmeans (22) are provided to effect relative novenent between the
laser energy digegled ab 1hevRagkage andnthe Rackagr ut selduicber ey
different | ocations on the package may be irradiated. 20 17. The device of
claim 11 whereini}iwpe digsidvatey. or | sopropyl al cohol. 18. The device of
claim 1l further conprising a flow source for initiating a flow of the
liquid over the integrated circuit 0 5 SEP 2006 14 package to renove
debris fromthe integrated circuit package in the liquid flow.



