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i nvent i 3P P¥4588%s to the recerding of information in. an |n ernedl ate Iayer
of "a l'am nated structure, the intermediate layer being capable of absorbing
5 incident |aser radiation. Background of the Invention A wide variety of
i tens now have. applied to themtags, stickers and cards for the purposes of
Jidentifying the item and/ Gu-ihoAiEl ASchRPING Wi i N respect thereof. For
exarpl e, bar codes and other inmages are used for .identification purposes -
~and for 10 “conveying information in respect of the itemto which they are -
attached. When the recorded infofaekpisal Figldxposed it is prone to be
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Invention It is the object of the present i nvention to.overcone or

substantlally aneliorate t ‘%ﬁﬁégﬁg %\é ngﬁg Summary of  the .Invention -
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i ncl Ude§ ﬁﬂ’n tf*t&éﬁﬂf,@g HePiEh Angt&tﬁavn%g»ﬁﬁ&ﬁmtohaa%%&mh&eafer Fapd a

- non-abs nt er medi at'e 1ayer _bel ng fu bstantially g{gsorptlve
oof I asecxaranlcathaarpqdas”aﬁg ethey; dmages, aren BéednfRre [deAEtiFAtioN pupgses; & sfﬁlérent

layggs Eslmufglm&aatlbahhrespé@cmaé 88 twwmcm aapaeé aftarhed) d Iaser radiation.
- while the n sorb | S. subst.ant non- ab rph i d Iaser
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| ani nat wnpdrédlwmre so as to have the beam pass through said transparent
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sai ¢z ar ‘h@?re t&lrﬁbﬂﬂt%nsiﬁ'aﬁ a'rfatnﬁéxﬁ?ﬂ' iAtWhikIR R informatioR isthdtiveBtbratiiyer  whi ch
i s abl at ed . vaporl sed) Sald | aser beam Preferably said

|nterrred|atelayer WL bea hlnla%ﬁ-n ﬁ{yAlumnlum and said | aser . S
radi ation will have -a wavel en obthe,i¥entiohs4 35 nicroneters. I'n one
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Summary of the Inventton _
20 '_ C There is dlsclosed herein - a method of recordmg mformatron sald method
: including the steps of: S ' -
prov1d1ng a laminating structure Wthh 1ncludes an mtermedlate layer located '
between a transparent layer and a non-absorblng layer, the intermediate layer bemg B
substantially absorptlve of laser radxatlon havmg a predetermmed wavelength the "
25 "transparent layers bemg substantlally transparent with respect to said laser radlatlon' '
while the non—absorbmg layer is substantlally non-absorptlve of said laser radlatlon '
“directing a ‘pulsed beam of sa1d laser, radiation” at said lammated structure so as to
| have the beam pass through said transparent layer to be absorbed by’ areas of said -
' _mtermedlate layer to ablate said areas; - '
3 - growdmg relative movement between sald pulsed laser beam and sa1d lamlnated
structure to produce a predetermmed pattern. of said areas. '
Preferably said - intermediate layer is’ a metallised layer ‘which is- ablated (1 e
vaporised) by said laser beam Preferably Sald 1ntermed1ate layer will be a thin layer of
* Aluminium and- said laser radiation w1ll have a wavelength at ‘or near 1. 064
: 35 ‘micrometers.. In one preferred embodiment said lamlnated structure includes a contrast
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- beam 002 and therefore t
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PCT/ AU98/ 00225 2. Iayer which is non- absorbl ng of said Iaser radi ation and
whi ch pro@a8ass2y vi si bl e contrast between regions of said PCRAPREER2AL e _
. Iayer whi ch have ‘been nodified by said | aser beam and ‘regi ons whi ch have
not. Preferably, the beam has a wavel ength of 0.96 to.1.16 nmicroneters. 5
Preferably, the beam has a pul se repet ion rate of 10 to 100 kHz.
Preferably, the beam has a puI t|on rat.e of 0. I CIr 0Se onds
Pref er ablayer (WHCl dh-nassae g P‘{ ?%sef Tadiafion and Y)’Fl‘ ci"e?‘T"é{ &8\ Visipl
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to-100 n There is further disclosed:-hereirn a | am nated
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b | h, th
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- two pref o] f e &¥min SR
i nventi oﬁdr g bSHE %ﬂ?ﬂhﬁnf %ﬂ e@vemﬁe%% crat?l (zrgtjl%da}tﬂlléonhaeo@regﬁcr ossed .

sect i onawavelengthi thmttragmmﬂt dayer dheingrsulestantially trapgparent withrespackiarspid

11 ust ralds@ﬁrédﬁat%&wﬂl@ﬁ@rfoﬁ%b@él’%ﬁ@ H?éﬁrs%ﬁbétﬁﬁmﬂ?@f@ﬁ%smi Ja@d laser
recordi ng j.nfarma i.n sel f adhesive | abel material. -.In Figure 1 a

Nd: YAG | Eackiatiqn; g “2'196‘?1% 001 operating at an optical vavel ength of -
‘appr oxi mat el yalaﬁnterﬂleﬂtﬁé hyer haresdress thpemes ablewdasobthatthef lafmnated dtricterer

l'i ght -00 laser 1ight '002.is ditected to the l'abel. materi al
003 so aéo?%—&se@t%% rtormatlon in an i-nternal layer within the |-abel
material 003. A mirror a%‘garatus 004 controls the pointing direction of the

spdption of Rrefarred Bmhadiments the | abel materi al

003. The st er&éﬂ%&ea rehﬂi&ﬁﬁﬁérﬁs"of)fhetﬂtesdﬁ ifvehtieP Rl HowsbOBésciibed uptwaaﬂ bed by

a conput er q
%) non- 1m1t1ng example with reference to the accompanying drawmgs wherein:

Flgure iis a schemauc 111ustratlon of the laser wntlng apparatus of the present

oed

invention; _
Figure 2 is- a schematrc 1llustratron of cross sectmnal vrews of two preferred .
© . embodiments of label matenal as used in the present 1nvent10n, R
R zs' : Flgure 3 isa schemat1c 1llustratlon of a Cross: sectional view of hot stampmg foil
| '.materral _ L ' e
Frgure lisa schematlc 111ustrat10n of one preferred embodlment of the present )
" method for recording 1nformat10n 1n self adhesive label material. In Flgme 1a-
. Nd:YAG laser light source 001 operatmg at an optical wavelength of approxxmately
30 1.064 mlcrometers generates a beam of focused laser light 002. The beam of Jaser light |
002 is directed to the Iabel matenal 003 so as 'to record information in an internal layer
.w1th1r,;,~the label material 003. A mrrror apparatus 004 controls the ‘pointing direction of
the beam 002 and therefore the posmon of the beam 002 at the label material 003. The
: steermg onentatlon of the mirror apparatus 004 is controlled by a computer 005.
.3 Figure 2 shows in cross sectional. view schematic illustrations of the: essential
features of two preferred constructions for the label material 003 of Frgure 1.
In Frgure 2(a) the label matenal 003 compnses



35 7. F| gure. 2 shows in cross sectlonal vi ew schenmat icill ustrations of =

‘the essentral features of two preferred constructions for :
materi al vﬁb?"ﬁ?zﬁ?i gure 1. In'Figure 2(a) the | abel rraterl aﬁ%ﬁﬁgaéz)or%srl ses:
WD 98/ 45827 :
PCT/ AU98/ 00225 (i) a a top layer. 006" V\:hl ch S substantlal ly transparent at -
and near the optical wavelength of 1.0 mcrons, (ii) an-absorbing |ayer -
007 whi ch i s substant e \4 th of-
90T gu oh 15 503 @0 k) Yo SAER' KB BAREREHCROR Sl WRVBARARC O
transpar_emfebngthd}f laﬁ%nmrngs,at and-near. the optical wavel ength of 1.064
mcrons. I'n Gipugg ﬁk@)hrﬁé‘qa}le‘?tmﬁ VRl 1sa§ub%ﬁnagrra5¢]o§ﬁﬂve Gt Jand ﬁéap théyer.

009 which is substantla 5 transparent at and nedr the optical wavel ength
of 1. 064 Ontieal Gravelength of 1 6‘&m1§r0n§n absorbing 1ayer 010 which is

subst gnti al | xugbaﬁraahesiee wg;%ew WhEsH 1stshast@rtiang«aianepa/:ehte@ghdsn-%soibﬁ@liu

m cr.ons, | ch is substantially transparent at.
‘and near aﬁﬂ&n %}p‘ﬁF@Qm %1& fgﬂ)ﬁ BHORFcrons but which is visibly

col our ed vmt[in&‘rgmbd(b)mbllabel prateriall 663 cedprisdst vity at the reading

aver 012 wnidr 188 dRieh, 034 REE ¥ SARREa pebaene o ot Moy "SRR C5,

the opti mvemfélﬁrﬂg%ﬁ mlcmns).64 mcrons. Preferably the top- Iayers 006 and

009 wll be dipn aiﬂiﬂfblgé 1% e'f' Oew%he*seQﬂJsﬂ ttaly‘%b.l,d}gu{'@ya? rafe. 009
may |n sone € e ol'yester. layer wt I cal ness in
t he rangé&pteal va@@g%%ﬁ'bﬁé“ HEBYOHS The absorbing |ayers 007 and 010

~wi Il preferalgiy heonrhd laydf&llalxbmamk hﬂ%tahu&l%ﬁfta@afeﬂt bt and ﬁea@rth@f:pncal

A The f the. ab I d5
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Labelygrat er | 3 003 fARCLARE bLEWrith SubERAG CARMRM behbARbbibgof e

25 ¢8des an ar. codes er
enbodi neand nearathre@yecaldra\@if:ngﬂkom 064 micmnscoati ng containing a white -

| |tmh gment . Trlrg P?&a%r Y the P By %%oa%td&io@ will be TtﬂéﬁkrﬁﬁeﬂtYat W?‘le%zlwé'll: BRss in
2(2) " and THEOPP SRl SBE 000 it i sBEe SETOREENS o RINSIT R Paliict oy
al so be |ty;nbaldh1dkne%synﬂtm:1§dd5tt¢ ®0@kmicroner nal | ayers will preferably be . -
- substgntiall T BchE Hyets" 08 %?dsﬁid)wﬁ)préf%ra%i}ﬂbé‘ﬁ%maﬂxe&ﬂtgeﬁ%yer such
) asa thin layer of Aluminium. The thrckness of the absorbmg layer wrll typrcally be
' ‘around 5 nanometres but may be between 0.1 and 100 nanometres : .
_ The contrast layer 011 is included to nnprove v151b111ty of any mformatlon
* recorded in the label material 003 and in particular to improve readmg reliability of bar
S25 codes and two dimensional bar codes. The contrast layer may in one embodrment bea
o ,layer of an ink or similar coatmg contalmng a whlte plgment o S -
. The adhesrve layer 008 and 012 will typxcally have a thlckness in the range 15 to
75 micrometers. . : : S
, In the preferred embodxments of Flgures 2(a) and 2(b) it should be apprec1ated
. 30 - that other internal layers may also be 1ncluded Any such addmonal 1nternal layers will
| preferably be. . substantially transparent (non-absorbmg) at and near an opt1ca1
wavelength of 1.064 micrometers. = - ' I
N ~One example of an additional internal layer is an embossmg layer, which may be
- included adjacent to the metallised layer 007 to 010 to allow optical structures (such as
35  optically diffractive structures) to be embossed into the label material 003. - Such. _
embossmg layers will typically have a thickness of 1 to2 microns. '



wavel ength of 1. 064 m crorreters One exarrpl e of an- addltlonal |nternal
l'ayer is an enbossing |ayer, which may be included adjacent to the:

et al | i s&D 98445827 007 to 010 to al l ow optical structures (I VA LRS/08225 B
‘optically diffractive structures) to be enbossed into the | abel .material
- 003. Such enbossing layers will typ| cal |y have a thickness of 1 to 2
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- I cl.en en ence aser e
Sheori Al Tend, s SafibH! Mainags of B SRRERA argund e Shnssd Acas Whigh, | o
t he - rerraldagngesl mpe;mhqﬁottﬂhephwek revetdad inlthé ibebmaterial 803.vel y undamaged by

the laser Tight. olhg, gblghemp zg ‘Blise WGRybE shGPRRED: BE! VSEPiERF0b2P
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coat 006 or €si Ve e-condenses
m cro- papasseh usromln Chﬁ label matsria thecabiserbing: iayer 067 phelthahwbeyefﬁcmhce

the absorgi hame rreQi% 5f01n9i@l@n&pﬁeﬁésla§€ral@@%ﬁ the 'aBserﬁlgrxﬁ&bﬁQFnl""fHa@h '
have been exXpgsed tq the 25 | aser: ht beam 002. ea of the ng%k
es-

mat er2Pal TERIGA ARAteA 51 Toeléﬁl’%lﬁﬁﬁ’o's%‘ F § FRNAIDIDg, alffé%tﬁf labglomaiepia
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. micro-particles which are too small to be seen with the naked eye. Hence the absorbmg
) _i_ layer 007 to 010 appears. transparent in the regions whlch have been exposed to the
_: 25  laser light beam 002. An area of the label mater1a1 003 which has been exposed to the
laser beam 002 therefore takes on the colour of either the contrast layer 011 (if one is
“present), or the adhesive layer 008 -or 012, or (1f the adhesive is transparent) any
. substrate to whtch the label material 003 is apphed -
| ~ Typical parameters for the output of the laser lrght source 001 are as follows
30 output wavelength - 1.064 micrometres; . '
' pulse duration - between 1 and 10 mlcroseconds and
_ pulse repetition rate - around 50 kHz. Tt should be apprecrated ‘that these laser
| " paramieters are mdrcatrve only and may be varted _ .
) _ The stream of laser hght pulses in the llght beam 002 is directed so- as to produce
35 a pattem in the absorbrng layer of the label material 003. Steermg of the light beam =
| - 002 is preferably achieved by controlling the orientation of a steering mirror apparatus
004 in the path of the light bea_tn 002. The sc_anni_ng speed of the laser ‘beam 002 across



'Typi cal pararreters for t he out put of the Iaser | i ght source 001 are as . _
fol |l ows: out put. wavel ength - 1.064 nicronetres; %ﬁ@ﬁmgﬁ,—r on -
bet ween ‘f%?‘?@siﬁ m croseconds;  and pul se repetltlon rate - around 50 kHz.

1t sholl'd be apprecr ated that these |aser paraneters-are indicative only .
and may be varied. The stream of l|aser Iight pulses in the Iight beam 002
is drrected so as to produce 35 - ‘a patern in the absorbing layer of the.
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‘conput er text resent nethod therehy enabl es .t he recordrn of -
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003. The contrast . ]Iqul s included .in the preferred enbodr ment of
Fi gure 2(’“6‘?‘“?“‘30@5@ *ttﬁ‘a? e pattern recorded in the absorbing layer 010 -

will be readihg oonﬁ'asllleyerduarrsllmdademf int the prerfesnedadnd:odnnmtvdﬂlﬁlgurerﬁbb ael
mat-er i al I Ina I :
subst ant g‘fe? ﬁ’?‘ gﬁgﬁare ggééio}lr\’m a%?orbﬁ%hﬁ?ﬁﬁggtm f)%ﬁ' vgﬂ’ %ttern'_*
r ecor ded regardlhs Ofiﬁlelsuhﬁt'a;e joato wbighythe labeh syaterial 093 lé@lpﬁﬁttd ofNarmally dhetr at e

ont o . whi ghdshe ia@r@@br?g%t ﬁrt@ku&%u m( AaRkpREnt Aﬂa wm&mﬁf mmrafasea pi's

can nmake view n record er ns fjr f { and- r eadi rl b r
codes an8l1b. Wnﬂ#é"rrbrf&f:o’%ﬁ’ 180@6513?‘?30%‘3@5‘6 shoy| asyHica9 g‘l’ ﬁstg
- unr el i ablgbstdafc bitd! WHich fthé taeerzﬂtatemnooms amﬂtedr mlsbnmsmmstaﬂm thisyan

~pattern recorded.in the |abel erial n ave
the col off? CI\(Sf VEERIRg O g s TP, PatyeqR e‘ﬁ?‘cgﬁ Iﬁlﬁwr{g&ﬁégt&efr E&I 238@6% Hsi/ gnd
reliabl edimedsioral bendodss retotdad in cthbiabehndlrt&rmsloa rtmrelmle c doelusion rOfcthher
~machi 28 C6AEAR" 18y 1 £leisures that any pattern recorded in the label material using the
o - present method will have the colour of the contrast layer thereby ensurmg better _

- visibility and reliable machine read1ng of bar codes 2 d1mcns1onal bar codes or other
| _ machlne readable patterns. A L .
- In order to ensure rehable readmg usmg standard readers or scanners bar codes
25 and two dimensional bar codes are recorded in negatxve form. In order. words "white"
_features in a conventlonal bar code or two dimensional bar code pattern are represented
by laser miarked regions in the label matenal 003 whlle' “black" features are not laser
" marked: A bar code or two drmensmnal bar code scanner recogmses the reﬂectlve non
~ -laser marked surface in the label matenal 003 as "black" at almost all readlng )
- 30 _dll'CCthIlS , - S ' _
It should be noted that the laser hght source 001 is typrcally capable of producmg
- a very tightly focused laser light beam 002. For example, 1t is poss1b1e to. produce a.
-spot size at the absorblng layer 007 or 010 of around 20 microns in diameter, which is
"too small to be. readlly seen with the naked eye This also enables‘" the recording of '_
3B llnes with a thickness of around 20 mlcrons _ ' '
' * The laser light beam 002 may in some crrcumstances be deliverably de-focused at
 the plane of the absorbing layer 007 or 010 so as te~produce a larger spot and therefore
~ a visible line on a single pass of the __-_IaSer ‘beam 002. Alternatively a line of visible
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- codes 25 and two di nensional bar codes are recorded in n AL LYG E m In
or der WovQ 98/458ahi t e" features in-a conventi-onhal bar code. %qqr%‘% ((lf mensi onal
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- surfacé in the label materjal 003
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- 5. . The method of claim 4 wherem the beam has a pulse repetmon rate of 50
20 kHz. - . ' ' : o ' , .
o 6. The method of any one of clalms l to 5 wherem the pulse has a pulse
duratxon rate of 0.1 to 50 microseconds. .. ' o

_ ' 7.  The method of any one of clatms 1to 6 wherem the non-absorbmg layer is
- _substantlally transparent with respect to sa1d radiation.

A

25 8.  The method of any one of clatms 1 to 6, whereln the non—absorbmg layer is
B reﬂectxve with respect to said laser radlatlon _ ' g o
_ | _ _9. "The method of any one of claims 1 to 6 wherein said non-absorbmg layer is _
. coloured so as to prov1de a contrast relative to said 1ntermed1ate layer o y B
' 10. The method of any one of claims 1 to 9 wherein the 1ntermed1ate layer isa B
30 lacquer or varnish. . ' _
| . 11. The method of any one of clalms 1 to 10 wherein the mtermedlate layer is -
metalhsed , '
2. The method of claim 10 wherem the mtermedlate layer mcludes alum1mum
13. The method of c1a1m 11 or 12 wherem the 1nterrned1ate layer has a thlckness_
35 oflto 100 nanometres. - I
14 - The method of claim 13 wherem the 1ntermed1ate layer has a thlckness of 10
- nanometres. '
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