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-1- METHOD OF PACKAG NG SEM CONDUCTOR COVPONENTS AND I@«GK\A&I&JW«&E 5
I'NTRODUCTI ON Thi's invention relates to packagi ng conponents, such as
senicbnggctor devices. 1 0 Conventional |y, conponents such as
sem conctor integrated circuit devices are | oaded, after final testing at
the fabrication site, in 'rails' (i.e. hollow |ongitudinal extrusions
shaped to accept a line of sem conductor integrated circuit devices). A
desired nunber of rails (normally each carrying a 1 5 predeterm ned
conveni ent nunber of devices) are then placed in a box, and the box is
seal ed and Mb QD Of PACKAGING M FOR(COMBONENTS AND pr event

static electric damage to the%%% shi pping, the rails nust be
made gf (or nore usually coat® -static material, and the box
must be 20 nmde of or coated with a simlar naterial. The box nust be
strong endNBRODU@TIONNt any expected damage to the rails during shipping,
but |ight enough to m nim ze the shipping costs. For these reasons the box
is conventionally made of corrugated cardboard which is internally 25
coated with carboRhis donentionneelates toepackagingr eopiponeaits,osachyas n t he box
and damaggerhfcddfudtort Adviyss.car bon- bl ack coating frequently occurs either
duri insertion gf the rails into the box or during shipping.. This problem
ari ses inevitabl y&W‘EfﬁPf‘l‘P@'a lye t cOmPONEREs 3snch A semisondiaton v used in one

or a snalintegrded circdits deeicessazesloadedardfvert Findlotesting! atettdy ge enough
tor the | adralici R, °fh "HIRET Y. hBliow 1Bibifditind Bkiru3bii® ' o' de the
shaped to accept a line of semiconductor integrated circuit
devices). A desired number of rails (normally each carrying a
15 predetermined convenient number of devices) are then placed in
a box, and the box is sealed and shipped to a customer or to a
warehouse. In order to prevent static electric damage to the
components during shipping, the rails must be made.of (6r more
usually coated with) an anti-static material, and the box must be
20 made of or coated with a similar material.

The box must be strong enough to prevent any
expected damage to the rails during shipping, but light enough to
minimize the shipping costs. For these redasons the box is
conventionally made of corrugated cardboard which is internally

25 coated with carbon-black.

Normally, the rails are placed loosely in the box and
damage to the protective carbon-black coating frequently occurs
either during insertion of the rails into the box or during
shipping. This problem arises inevitably from the fact that the

30 boxes are commonly used in one or a small number of discrete
sizes: clearly the box must belarge enough for the largest
expected number of rails, but any empty space inside the box
will increase the risk of damaging the anti-static coating during
shipping and will moreover increase the shipping volume and

35 therefore the shipping cost.

Also, a warchouse keeping a stock of semiconductor
components frequently opens a received box of railed
components in order to supply a small order, and may
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wi |l increase the risk of damaging the anti-static coating during shipping
and wi Il noreover increase the shipping volume and 35 therefore the' o
shi ppi ng cost. Al so, a warehouse keeping a stock of semconductor . : °
conponents frequently opens a received-box of railed conponents in G?ﬁer to
supply a small order, and may -2 subsequently open and add to anot her
received box in order to make up an order of an inconvenient nunber of
conponents. 5 Even with the conlentional nethods of packagi ng descri bed
above, the possibilities of physical and/or static damage to the conponents
during shi pping and possi bl e warehouse handling (al though small) are stil
suf fsuRseAneDtlya opens @nds adg taganetes, repeiued cBex pite Ardgaindr act urer s

( CEMnakeOhipoianelor@f oIS ihBoAvéenieheShuinbRr d8F | cotfipbhépise use. Cearly all

ft .abl 1 the f | . f.th ts t
ustBHER s Sal (HE \Ganvepsiongl IsTRads (of ACKAgiSR ARthTIReY Such as the

sen gpoweicthe poskibilityesvofciphysicat end/or Istatic aigmaganttocahe and hi gh
cmoRonki urthe® gl SRFCpbRIIRY Syl IS 0%,
et healthquginowagilhargnatill sutficigaglyadargs so adeteirequirge above probl ens may
be OYARIRATE eQfuipinentafifantifheitiraiS{OBNM's) or other end users to
10 test the devices before use. .
. Clearly all of these problems serve to increase the final
cost of the components to customers and it will be -appreciated wee
that in an industry such as the semiconductor industry which : J
operates on low component cost and high component volume,
15 any increase (however small) in cdmponent cost becomes
significant.
It is an object of the present invention to provide a
method of packaging and a packaged article, wherein- the above
problems may be overcome or at least alleviated.
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-3- SUMVARY OF 1 NVENTION 5 According to a first aspect of the
i‘nvention there is provided a nmethod of packagi ng sem conductor conmponents
for shipping conprising: |oading the conponents in rails; assenbling a
pluralify of the rails into a quasi-rigid 10 conposite structure using
securing nmeans; and wapping the quasi-rigid conposite structure in an
anti- static envelope so as to form& quasi-rigid anti-static package.
Preferably, the securing nmeans conprises a strap and the assenbling step
preferably further conprises the step of 5 fastening the strap around each
end of t 'Y{¥F5§WEETEHEN The strap is preferably made of the sane
matérial as the rails so as to enable use of waste naterial gener at ed

RS et T S HE AR fiag 0%
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recess iff osite structure The strap is- preferably curved so as in
use to be resﬂpadmg tbeabbmpdmmts dnerailse in the size of the rails.

Al ternativel y assembding ia plaesdity mymy)rfaﬂgsgna gaaugﬁ-ﬁgﬁp end of the

oo e e Sl it AR 0 S s o e
el ectrlrrg ﬁ(&}é ‘:;i hér gt\l/%ngea'ﬁ'aggéds 8§ @ch‘rf&ﬂf‘. cﬁQF’Qe The
wr appi ng rP Y 'BP&: 29 ot yOc s?qu?s‘éﬂg ARtEstanc Papkage; ol |
conpri sing an outRref¢rapdy, dhe securing means comprises 'a strap and
the assembling step preferably further comprises the step of
5 fastenmg the strap around each end of the composite structure.

The strap is preferably made of the same material as the rails so

as to enable use of waste material generated during rail

manufacture. The strap is preferably made with a hole at one

end and a lug at the other end arranged to mate with the hole so

20 that a portion of the lug extendmg through the hole is arranged

to locate in a recess in the composite structure. The strap is

preferably curved so as in use to be resilient to allow for

tolerance in the size of the rails. Alternatively the securing

means may comprise a cap on each end of the composite

25 structure.

Preferably, the wrapping step consists of wrapping the
composite structure in a material which dissipates any internal
electric charge and prevents ingress of external electric charge.

The wrapping material preferably consists of a sandw1ch
30 material comprising an outer layer of



-4- conductive material and an inner |layer of static-dissipative material.
Preferably, the outer layer is made of conductive paper to provide adequate
snag- and tear-resistance and the inner |ayer may be made of an anti-static
pl astic material bonded to the outer |ayer. The wapping step prefer@bly
consi sts of heat-wappi ng the wappi ng=nfterial on the conposite structure.
Typically the rails are of trapezoidal cross-section. The conposite
structure preferably conprises aoane or nore rows of rails each forned by

adj acent rails arranged side-by-side alternately in opposite orientations
so as to febmmwmweﬁavcamemfimefamyéarogr oss-section. To aid

the f t t t t th t f bl
compr i seq. FRAtaesTiRRbATNE mateiaty PrSeenenly  ERn. PirSs Ra¥oRe or
nmor e paralmﬂ magiee e candudtive rpaper to phevﬂdeladéqnatbesnag-ramﬂ in the
conposi | e tealiCliddistifiide S EnE liles! 7806k OnagCBE! ndakable LASCT L Cd

sideways intqg the recess and, to accommpdat e S in arow

of the conﬁ&&#ﬂ??ﬁ?%ﬁxﬁﬁ%ﬁt%ﬁmpﬁﬁﬁﬁ@?%gb?ﬂéeﬁoFﬁthﬁrSﬁﬁﬁﬁelﬁﬁgerted rails
to | eave tiThe wamm@rswmefersnyceuﬂeis&t SENRkhYSli¥aphengohesi t e

shorter paVBeRHLi A eeidl 08 tng oRabBeTRa ERERRRERGC, parallel Taces
radially outernmost. Qther rails nay be arranged in rectangular
Cr0oss- Sect g i¥a10ih&¥hd &84 P8 bENbP £P8pe¥biAde" cPosdeikt®don. The
composite structure preferably comprises one or more rows
of rails each formed by adjacent rails arranged .,
side-by-side alternately in opposite orientations so as to
form a composite structure of rectangular cross-section.
To aid the formation of such a composite structure the
assembling step preferabiy comprises the steps of:
inserting the rails into a former having one or more
parallel recesses equal in number to the desired number of
rows in the composite structure, each recess'being sized
to accept a rail inserted sideways into the recess and to
accommodate said number of rails in a row of the composite
structure; and t:moving the former from the inserted rails
to leave the re::angular composite structure.
Alternatively the composite structure may comprise a _
cylinder of adjacent rails arranged with their shorter }e/
parallel faces radially innermost and their longer
parallel faces radially outermost. Other rails may be
arranged in rectangular cross-section or other fashlon
within the cylinder as desired. -

The rails may be formed with one or more formations such
as longitudinal ribs or shoulders for enhancing the
rigidity of the composite structure. The formations may i :
arranged to prevent sliding of the rails within the
composite structure.



The rails my.be formed with one or nore formations such as |ongitudinal
ribs or.shoulders for enhancing the rigidity of the conposite structure.
"The for-mations may arranged to prevent sliding of the rails within the
conposte structure. -5- According to a second aspect of the invention,
a packaged article for shipping conprgsing: 5 a quasi-rigid
conposite structure formed froma plutrality of rails secured using securing
means, each of the rails being |oaded with sem conductor conponents; and

anti-static wapp rigl dcorrp03|te
structure_sq as t%eg‘:@nh *‘f}lﬁi ?E?/?A(P%i sggcf [bgt g%?zh‘i%ﬁﬁg%clgage BRI EF

DESCRI PTIR3¢ eSRﬂ‘W’ pping °°@Pé"5r’f§ghod of packagi ng and one
packafed article anqna:sxmgmw@mpbku@reﬁrecﬁﬂé éotmed nfroins af the present

inventio e e a! h_r.ef erence to
the foll ER\A Ml aW| ngls!gi fe%%g(fqﬁslgﬁl é\%{g‘?{g lﬁgﬁi’l i r%ﬁ)\gg% VéF iew a
rail. forb ell!lge loadq@ with gsemizondachon: -camponents; s a former for use in
the net hod; anti-static wrapping material enveloping the quasi-

rigid composite structure so as to form a quasi-rigid anti-static
10 package.

BRIEF DESCRIPTION OF DRAWINGS

s One method of packaging and one packaged article in
accordance with preferred embodiments of the present invention
will now be described, by way of example only, with reference to
the following drawings, in which: .

Figure 1 shows in perspective view a rail for. use in
20




*

Figure 3(a) shows a strap for use in the nmethod; Figure 3(b) Shows an end
cap for use in the nmethod as an alternative to the strap shown in Figure
3(a); Figure 4 shows in perspective view a conposite structure of rgb?s'
formed in the method; Figure 5 shows an enl arged cross-secti onal -7
perspective view of a wapping materials gorL use in the nethod and in
accordance with a preferred enbodi nent of the present invention; Figure 6
shows a packaged article formed by the nmethod and in accordance with a
preferred enbodi nent of the present invention; Figure 7 shows in
perspective view an alter ivetco osite structure of rails for use in the
present invention; and H%ﬁ%e??;%% f\s in perspective view an alternative
rail for use in the present invention. DESCRI PTI ON OF PREFERRED ENMBODI MENT

Referring firstly gonfigus SsHows 3! Solmbf! £627 h¥bNInSERLCARINGHGr devices

Ll g
are formed as hol | ow extrusions g? p?astlcs naterlaP havi ng a generally
trapezoi dal external cross-section with parallel sides A B, inclined sides

C, -7- D and a mivire! 3 &) TERowsi ASsCrapesber B8 Haviche aethddgr nal
cavity with a cross-section shaped approximately in the formof an inverted
"U'. In order to provide anti-static protection to the sem conductor
devices 4 to Figure 3(b) shows an end cap for use in the method

as an alternative to the strap shown igég}gure 3(a):

Figure 4 shows in perspective view a composite _
structure of rails formed in the method; .. \/

‘Figure 5 shows an enlarged cross-sectional
perspective view of a wrapping materials for use in
the method and in accordance with a preferred
embodiment of the present invention:;

Figure 6 shows a packaged article formed by the
method and in accordance with a preferred embodiment
of the present invention;

Figure 7 shows in perspective view an alternative
composite structure of rails for use in the present
invention; and N/
Figure 8 shows in perspective view an alternative

rail for use in the present invention.

‘!

DESCRIPTION OF PREFERRED EMBODIMENT

Referring firstly to Figure 1, rails 2 for carrying

semiconductor devices are formed as hollow extrusions of
plastics material having a generally trapezoidal external
cross-section with parallel sides A, B, inclined sides ¢,



Pe carried therein, the rails 2 are fabricated froma plastics materi al
having. anti-static properties, or, nore usually, for reasons of econony,
‘coate¢ after extrusion with an anti-static coating. Such anti-static rails
are ;I known in the sem conductor packaging field. Follow ng manufacture
and frnal testing in conventional manner, sem conductor devices such as
14-pin dual-in-line (DL) plastic or ceram c packaged devices 4 are | oaded
into the rails 2. The devices 4 are inserted into the rails 2 by sliding

t he devices int o] r 0 th t t t.he devices
are parall el ?hgﬁﬁeg %#gﬁbé? g d@§3 &gél§f tﬁg gﬁﬁmgﬁpiﬁﬁggﬁ%

el ectrodes of theteena esavitynwitht o cmassksgcti@m shaped’ appoxinEtely
rail 2 is|oadegnikh 2ophede! SRTHRGAEARY ARNCNG L WHEE & Quct or

devices 4, for exanp 3 sem conduct or dEVICES'E re secured in
the rails by pa§§Fﬂrgs‘p'P§ €i Erﬁtﬁ§té°!‘hi"€u§#eht§l coneRahar idevices & &9 e
sides A B of ebehcapgiefl thekeini, |thhh&aﬂﬂ@ﬁ26a&@§f%wﬁﬂﬁkﬁéd(Iﬂﬁmih

push-fit into t S 0.as.to_e sure s durin p

Referring now aEESQf%&% | 8‘&%&’ a]‘t ﬁx@v ' '(fr{ﬁtar?e(?rﬁﬂ%éfsgr e°’1g'n§‘e9§eed
into forners orusuﬁﬁiylofozamafsonseoﬂ@cmax@de an‘atecglafqﬂ:asaxmsiom ght
all oy materi al | L c #3¥E

14. The recesses g'frne%g&r%ensﬁgﬁgjgég%&sﬂf Q'ﬁlgﬁ?)f sul téﬂb V\n%%i%o accept
a rail 2 insert¥glinkaorme inefbes semicanduetian prakaging SirldA

parallel with the sides of the recess.

Following manufacture and final testing in conventional
Y manner, semiconductor devices such as l4-pin dual-in-line
(DIL) plastic or ceramic packaged devices 4 are loaded
into the rails 2. The devices 4 are inserted into the
rails 2 by sliding the devices into the hollow rail
interior so that the bodies of the devices are parallel
with the parallel sides A, B of the rail and the metal
electrodes of the devices extend into the "legs" of the
"y" shape. Each rail 2 is loaded with a predetermined
convenient number of semiconductor devices 4, for example
25, and the semiconductor devices 4 are secured in the
rails by passing plastic pins 6 through holes 8 formed in
the parallel sides A, B of each end of each rail; the pins
6 are arranged to be a push-fit into the holes 8 so as to
o/ ensure retention during shipping.

Referring now also to Figure 2, the filled and pinned
rails 2 are inserted into formers or combs 10. Each former
10 is made of rigid plastics or light alloy material and
defines four parallel recesses 12 divided by thin arms 14.
The recesses 12 are dimensioned so as to be of suitable
width to accept a rail 2 inserted into the recess only
with its parallel sides A, B parallel with the sides of
the recess. '

P fa W% o Bane 't et twm e e



-8- Rails 2 are inserted into the recesses 12 with the parallel sides A B
of the rails parallel with the sides of the recesses 12, and with the’ T
.shorter parallel sides A of alternate rails in the sane recess facing o
towards alternate shoulders 16 of the fornmer so that the inclined siéﬁs C
D of adjacent rails in the sanme recess tgq&h_along substantially all their
surfaces. Each recess 12 is filled in this manner with five rails so that
the former then holds twenty rails arranged in an el ongate rectangul ar
bundl e. At each end a strap 18 is then fastened around the bundle of rails

so as to maiQtai.,n the bundle as a guasi-rigid conposite structure 20
cont ai ni ng a%r#@rﬁe rﬁ}ﬁf’e&e‘frﬁi‘% the skecessesdlaewithi $henundred, of
sem fconduglt o]?amml iledds siE=IX) 1B _amvtmésmill)slngﬂaﬁes ﬁmfﬁn4thftahgiatersaps 18
are forned o i i r ed so.as to our.
rel atively rféid cof%%%s %g éﬁ%’?%@%qygﬁﬁ?gﬁgiﬁ ?rEFﬁnBﬁF§?;g§ 5gdesga 3
32. The end &fefdhernate xaile in cthecshmespecesscfacinghtawartisng hol e 34
and |ug 36. ElGdratdd sHowldéwsers L9 bend PosHali G0 eefial i3@g hat
when t he strtagld;t% iré’[gﬁsiﬂég d about {he &L‘lﬁ %i.o?orglﬁ%g gﬁcgi ?ﬂg’ﬁﬁ%lgg 34
and | ug 36 afé ° f%ﬁ&ﬂ*’% railg tpaFhedsaneargaass- EPYch
conpositedstalnngesdhstéﬁtiétip‘6%1aﬂﬂeiﬁgsﬁﬁfaéﬁssFEabhaﬁﬁedsEgib waen
posi ti oned abgut Wele] ' e .the lug, 3 tendin
t hrough t he %lielé?;d;eielgtendé %@%{@#ﬁt%@%eg%ﬁigngf’ g"?ﬁ‘ gﬁ? %]orfn%g rails
thereby provithe®y hekfs ioientyccatls yarrangedeinf an ekongatap 18 to allow
for some varirddtdhduldPundle. At each end a strap 18 is then

fastened around the bundle of rails so as to maintain the W/

bundle as a quasi-rigid composite structure 20 containing

a convenient number, in the present embodiment five

hundred, of semiconductor devices.

Referring now also to Figures 3 and 4; the straps 18 are
formed of plastics material and are moulded so as to form
four relatively rigid corners 22 and five longitudinal
elements 24, 26, 28, 30, 32. The end elements 24, 32 are
provided respectively with a mating heole 34 and lug 36.
The lug 36 is arranged to be a push-fi: in the hole 34 so
that when the strap 18 is positioned about the bundle of
rails and the hole 34 and lug 36 are so mated, the bundle
is maintained as a quasi-rigid composite structure 20. The
hole 34 and lug 36 are so arranged that when positioned
about the bundle of rails the end of the lug 36 extending
through the hole 34 extends and keys into the channel E in
one of the rails thereby providing additional security. In
order for the strap 18 to allow for some variation in the
size of the rails 2 making up the composite structure 20
while still providing sufficient security, the strap 18 is
formed so as to be curved across its length rather than
flat. In this way the resilience of the plastics material
of the strap allows the curvature to be resiliently
deformed to accommodate small variations in rail sizes.



size of the rails 2 making up the conposite structure 20 while still
prOV|d|ng sufficient security, the strap 18 is fornmed so as to be curved
across”its length rather than flat. In this ng the resilience of the
plastkg$ material of the strap allows the curvature to be resiliently
defornmed to accommpdate snmall variations in rail sizes. -9- The

curvature nmay of course be either concave or convex and either across or
along its length as desired. For conveni ence and econony the straps 18 are
pref erabl y madeTheoguavatugs aay af icanrse de fithdr concave rénconeex

manufacture of ghg "eﬁ.'ﬁh%:z adrods c&otalf&m?’nce %@ﬂ% ¥h PAS S§ 8% Pri @, 'ForiSe

this waste naterial @ xtrudlng rail eterioration Iin materia

properties brou§fV: 9% and KIANPRK FRR | SRS 0B 2K RrafeErPly made
unaccept abl e fOlfrklﬂ'Bﬁiﬁa rvmétse ;ﬂasﬁiws wisteri®l c1eot b¥esUdtitbhg €Re

moul ding into s aljerpatjve t he straps

adhesi ve tape oﬁnagﬁl}r? on ooéq'& a% 50'e “Eg %stxao e%ﬁ?‘ée?ﬁbgﬂ%}lrg%si te
structure 20. T@@saihiﬁntqaEﬂﬁuﬂnL#hi@@wastermmteriuﬂrﬁnn éexvmudingf vadds
10 and w apped i [ n to
Figare 5 the weatet £ Heres{ GRR0h W) Sder iy PEGBRELIRs OVORSRE,
conducti ve papelRgwE g’%é:(ﬁﬁfmfﬁnﬁ’ﬁtmwnme%@eﬁﬁt$u§ha¥l?~§e§¥a§t i cs
material. In a wRicidsthbns edPendd rss . r&ﬂey batetheSwaétaaﬁatebamnQsa

t hi ckness of 120 Cr. a wei of ra er squar tr and a

resistivity of qﬁﬁik é&gin Ehtg Egags sach?as 7E." Xs%0
alternative to the straps 18 adhesive tape or push-on end
caps 38 may be used to secure the composite structure 20.

o/
The composite structure 20 is then withdrawn from the
former 10 and wrapped in anti-static wrapping material 40.

Referring now also to Figure 5, the wrapping material 40
comprises a first, outer layer 42 of conductive paper and
a second, inner layer 44 of anti-static plastics material.
In a preferred form the first, outer layer is of paper
having a thickness of 120 microns, a weight of 60 grams
per square metre and a resistivity of 10° ohms per
square metre. The second, inner layer is formed of a
conventional anti-static plastics material which is
static-dissipative, i.e. dissipative but :
non~-transconductive; for example the second, inner layer
44 may be formed of carbon-loaded poiythéne having a
Q@ight of 50 grams per square metre and a resistivity of
1010 ohns per square metre. The two layers 42, 44 are
heat bonded together to form a sandwich wrapping material
40. '

The composite structure of rails 20 is wrapped in the
wrapping material 40 so that the wrapping material
envelops the composite structure 20 and the wrapping
material overlaps and is heat bonded onto itself to seal




square netre. The second, inner layer is formed of a conventional , .

anti-static plastics material which is static-dissipative, i.e. dissipative

but non-transconductive; for exanple the second, inner layer 44 may;be

formed of carbon-| oaded pol yt hene having#? wei.ght of 50 grans per sdﬂére

.metre and a resistivity of [err] ohns ™ square nmetre. The two | ayers 42,
¢4 are heat bonded together to forma sandwi ch wrapping material 40. The

conposite structure of rails 20 is wapped in the wapping material 40 so

that the wapping material envel ops the conposite structure 20 and the

wr appi ng matBei BRek@gS.aps and is heat bonded onto itself to seal -10-

t he package. The packaged article 46 thus produced is SU|tabIe for shipping

inthis formw thoyt f ackagi The packaged ar of a
quasi-rigidghétRFE %ﬁ§ﬁ§h é%#ﬁ%ﬁ @I ﬁdsﬂig ﬁ%lﬁﬁFotection
to wthst andhabbi@goent mwmmlwﬂﬂ{m ﬂm‘thﬂgrspachaggngnd'rnessessi ng
sufficient e f I D I static
electric hagg?gs?%t §G i n&g | p([;jiéng‘slf n&aéﬁ 'B%?‘g %gﬁ’g% Hﬁégggéﬁggaper it
endows t he a@t@g&gnntnxgidxMXrandwEhusibahagrohadtieartoewithahgedand
al so of fersahhe s Nl a t@hanﬁﬁgﬂﬂggﬁn?tathtle or no
addi tional cost sO as to achi eve maxli pfum cust o
possessing sufficient anti-static protect on to protect
against all expected static electric hazards during
_shipping. Since the outer layer 40 is of paper it endows
the packaged article with enhanced snag- and
tear-resistance and also offers the advantage of being
able to be coloured at little or no additional cost so as

to achieve maximum customer acceptability.

It has been found that as an alternative to the inner
layer 44 of the wrapping material 40 being formed of
static-dissipative plastics material as described above,
sufficient anti-static protection during shipping may be
afforded to the devices 4 in the anti-static rails 2 if
the inner layer of :he wrapping material is of
conventional conduc:tive plastics material (for example,
carbon-loaded polythene having a weight of 50 grams per
square metre and a resistivity of 105 ohms per square o,
metre) and if the inner plastics layer and the outer paper
layer are bonded together by a conventional polythene
adhesive having static-dissipative properties, for example
lbw-densitylpolyethylene (LDPE) . ~

It will be appreciated that by packaging the semiconductor
devices in this way, each package is lighter than if
packaged in a cardboard box, so saving weight and volume
and therefore shipping costs. Also, since each packaged
article contains a convenient number (e.g. five hundred)
of devices there is little or no need for the packages to



It has been found that as an alternative to the i nner |ayer 44 of the
wr appi ng material 40 being forned of static-dissipative plastics materi al
* as des€ri bed above, sufficient anti-static protection during shipping my

be aff@rded to the devices 4 in the anti-static rails 2 if the inner |ayer
of the Wappi ng material is of conveggional conductive plastics materi al
(for exanple, carbon-loaded pol ythene having a wei ght of 50 granms per

square netre and a resistivity of [err] ohns per square netre) and if the
i nner pl asy | ndeBéf&edrédlﬂuﬁ t@ie IDBM dravtherdefidbeisemdrogather by a

convent i then esi.ve havin | sSipati ties, for
exanpl e | 66\1;-:% ahﬁmeﬁ& cthc{ Wtﬂl SB Xeﬁllg) Eg{t hat by
packayi ngpttdlean‘Iestatm(m@ttmnmvamckssmoetthls pm{ecuanhdpeskm is lighter
than if o) S t Ui a2nd
therefore sﬁﬁggﬁn 'au‘?ufi‘ %ﬁgﬁiglﬁ% %‘é@ﬁ*/%gq#ebgk h%e cont a| ns a
conveni erfardbaded %(@‘ ined \Mé“huﬁ %e‘-’ﬂ'e othen iend| e or no need
for the pamkemes é#n havell:onlfﬁie@mnﬁd thef enRgrRPCHf Net he OEM or ot her end

et O P AR i o, PO o RS S e o
det et _Dor aneedd wo | regtesttheni.ngThusl thei pperall cast canthea@EM wortdther car dboar d
Son | cansalt IR ot e ST, Y LT 1. P00 e
packages G@BPatad; with conventxonal packaging.
It will of course be appreciated that the composite
| structure 20 may comprise more or fewer than twenty rails, as
15 desired. If it were desired to form the composite structure 20
with fewer than twenty rails this could be done by reducing the
number of rails to, for example, three rows of four rails, rather
than four rows of five rails as in the above example. This could
be easily achieved using the same former 10, but filling only
20 three of the recesses 12 with four rails each in the same
alternating manner as above to produce a quasl-ngxd composite
structure.
It will also be appreciated that, alternatively to the

composite structure of rectangular cross-section described
25




1 0 need to re-test them Thus the overall cost to the OEM or other end
custoner of devices packaged in this way is reduced conpared with ;g
conventional packaging. It will of course be appreciated that the cgnposite
structure 20 nmay conprise nore or fewer than twenty rails, as 15 d red.
If it were desired to formthe conposite,structure 20 with fewer than
twenty rails this could be done by reduciiig the nunber of rails to, for
ekanple three rows of four rails, rather than four rows of five rails as
in the above exanpl e. This coul d be easily achi eved using the sane forner
10, but f||||n onl three of the recesses 12 with four rails each in
the same al t3P¥R n ﬁnﬁﬂ@?°§§t&bﬁﬁ€u95uﬁﬁoE&&éh&(ﬂﬁnﬁn$|Qﬁ§P¥ﬁﬁwﬁﬁﬁﬁ%
structure. ][whﬂu:hl prbdacke spgfdcianed rg.muitqi terdmtexeadpa.é fo Eig;mwrrpﬁsi te
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rigidity. Fmr@aangegtmngur &ny tbti@/\@tg:\xccnm ithe stac:da (A%e RIranged

circular Cf ofSoRRE! hOBirbAel Wl%é-.sfera‘é‘ht 1@]11%&? eféééér@eobaround a
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having a wheel-like shape with a number of outwardly
extending spokes defining trapezoidal recesses therebet: :en _
around its periphery. The centre of the cylindrical \J
composite structure may be filled with a rectangular
composite structure (as shown) as described above or with
any other arrangement as desired.

It will also be appreciated that, alternatively to the
wrapping procedure described above, the wrapping material
40 may be pre-fabricated into an appropriately sized
open-ended bag, into which the composite structure is
inserted, and the or each open end of which is sealed >y
heat bonding to seal the package. If deéired, alternatively
to heat bonding the wrapping material to seal the package,
the package may be sealed by the use of an adhesive (for
example a contact adhesive) to seal the wrapping material
onto itself. The use of such an adhesive offers the
advantage of reducing the packaging cycle time compared
with heat bonding and also offers the possibility of
Qe-sealing the package after opening if the bag is opened
with minimal damage to the wrapping material.

a

It will also be appreciated that, alternatively to the
brofile of rail shown in Figure 1 and described above, the
rail profile may be altered as desired to enhance the
rigidity of the composite structure 20. For example, Figure
8 shows a rail similar to the rail of Figure 1 in having



around its periphery. The centre of the cylindrical conposite structure may
be filled wth a rectangul ar conposite structure (as shown) as descri bed
above or with any other arrangenment as desired. It will also be appreciated
that, aeternatively to the w apping procéddr® Wescribed above, the wrapping
mat drial 40 may be pre-fabricated into an appropriately sized open-ended
bag, into which the ceonposite structure is inserted, and the or each open
end of which is sealed by heat bonding to seal the package. |f desired,
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each of its i ”@ddbe&é{@&eétrﬂétﬂéland serve to prevent sliding of the

rails within the composite structure, further increasing

w the overall rigidity of the composite structure.




be understood that these formations on adjacent rails engage each ot her-
{when the rails are arranged in the conposite structure and serve to "
i ncrease the overall rigidjkwm ite structure. It will be ~, ~’
understood that the serrat mlmm‘“muemmf each of the shoul ders n%h on
adj acent rails when the railss aretartartfged in the conposite structure and
serve to prevent sliding of the rails within the conposite structure,
further increasing the overall rididdi-ty of the conposite structure. - 14
- CLAIMS 5 1. A nmet hod of packagi ng sem conduct-or conmponents for shipping
conprising: |oading the conponents in rails; assenbling a plurality of the
rails into a quasi-rigid 1 0 cowpdIME structure usi ng securing neans; and
wr appi ng the quasi-rigid conposite structure in an anti- static envel ope so
assto forma quasi-rigid anti-static package. ‘2., A nmet hod accordi ng
to"claym 1,wherein the securjng 1 5 nmeans conprises a strap. 3. A

met ho?jli accpﬁdi"‘i\ﬁ‘ 4 aPArkaging semicpadustarnisomppnendd fort her conpri ses

f ast erShigping somprisingand each end of the conposite structure. 20 4.

A met hod acloadingotheo commponehtyhitt aiaflsi he strap is made of the same

material asagsembliig Sa plurality of the rails into a quasi-rigid
10 composite structure using securing means; and
wrapping the quasi-rigid composite structure in an anti-
static envelope so as to form a quasi-rigid anti-static package.

2. A method according to claim 1 wherein the securing W
15 nmeans comprises a strap. h

3. A method according to claim 2 wherein the assembling
step further comprises fastening the strap around each end of
the composite structure. '

20
4, A method according to claim 2 wherein the strap is
made of the same material as the rails.

5. A method according to claim 4 wherein the strap is
25 made from waste material generated during rail manufacture.

6. - A method according to claim 2, 3, 4 or 5 wherein the \/
strap is made with a hole at one end and a lug at the other end |
arranged to mate with the hole so that a portion of the lug

30 extending through the hole is arranged to locate in a recess in
the composite structure.

7. A method according to claim 2, 3, 4, 5 or 6 wherein the
strap is curved so as in use to be resilient to allow for tolerance
35 in the size of the rails.

8. - A method according to claim 2 wherein the securing
means comprises a cap on each end of the composite structure.

40



5% - A nmethod according to claim4 wherein the strap is 25 made from
waste nmgkerial generated during rail manufacture—6—— A-net hod
according to claim2, 3, 4 or 5 wherein the strap is nmade with a hole at
one endwend a |ug at the other end arranged tcmmmlﬂvlunum: unol e so that a
portion of the lug 30 ext endi ng tligough t he E to locate in
a recess in the conposite structure. ”7. A nmét hbd ™accor di ng to claim
2, 3, 4, 5 or 6 wherein the strap is curved so as in use to be resilient to

allow for tolerance 3 5 in the size of the rails. 8. A et hod
accordi to clajm?2 rein the securing neans copprises a,cap on each end
of the conposit sﬂﬂggar according tp any pregedisgnlaim cvherein the any

prec®di ngragping step aionsidte 6f wrdFpine"ghe ! CPmPOFite S§tvuSurdr BPpi ng t he

conposi t C | Nyz@es rial which dissipates any internal electric
char ge a‘ﬁﬁt%p-? vé’#l?hi Rjdg%lggief ag% ap aﬂlé&?&i‘% %’hﬁﬁée?“?o. A et hod
accor di rrevents dngress \ofeexiternaheelactmioi ahaged material consists of a
sandwi ch material conprising an outer |ayer of conductive nmaterial and an
I nner Igly(gr of terikal which j s dissipatiye hut non-transcgonductive. 11.
A et hodt®%ccor di figMPhedapseordingnta Slaimn? wihesein sherwIapping rmde of

contiQct i matgrigie consikts hef | AnandwdgRr rﬂﬁeﬁ&ﬂec&ﬁpﬁ@ir?‘tdn et ¢ plastic

or cced HAIE o i A RV Wiber i Chng ' cipnes ooV O AR Spi ng 1

C ierein wr appi ng t he
wr appi ngwhigherisaldissipasive heutc arpposianscenductivee.

o 11. A method according to claim 10 wherein the outer layer
15 is made of conductive paper and the inner layer is made of an
anti-static plastic material bonded to the outer layer.

12, A method according to any preceding claim wherein the
wrapping step consists of heat-wrapping the wrapping material
20 on the composite structure.

13. A method according to any preceding claim wherein the
rails are of generally trapezoidal cross-section wherein two side
of the rails are substantially parallel.

25
14. A method according to any preceding claim wherein the

.~/ composite structure comprises one or more rows of rails each
formed by adjacent rails arranged side-by-side alternately in
opposite orientations so as to form a composite structure of

30 rectangular cross-section.

15. A method according to claim 14 wherein the assembling
step comprises the steps of:
' inserting the rails into a former having one or more
35 parallel recesses equal in number to the desired number of rows
in the composite structure, each recess being sized to accept a
rail inserted sideways into the recess and to accommodate said
number of rails in a row of the composite structure;




13. A nmet hod according to any preeeel-l—ng—eJ—&l—m—vmer—el—ﬂ the fails are of

generally trapezoi dal cross-section mhereln two side of the rails ar

substantially parallel. 25 14, n'gmmi "ﬂﬂ'mmmﬂmhoany precedl.ﬁa ’

cl ai m wherein the conposite structure re rows of ¥a&ils
each fornmed by adjacent rails arranged si dé- by- sthde® alternately in opposite
orientations so as to forma corrp03|te structure of 30 rectangul ar
cross-section. 15. A net hod 1&ccor di ng to claim 14 wherein the
assenbling step conprises the steps of: inserting the rails into a forner
havi ng one or nore 35 paral l el recesses equal in nunber to the desired
number of rows in the conposite structure, each recess being sized to
accept a raiand memdwddgsithievEormemfromhehe engestedndail® @cconmodat e sai d

L]

un‘p%{ f | (o] o | te structure; - 16 - and renoving
The ovrér)r\etrt{"""?rllc?r%ndl ﬁ‘lalrrn‘sﬁg‘ri’x{x%%ﬂ?%i ?%B?@lr& | eave the rectangul ar conposite
structure. 16. A nethod according to claim 13, 14 or 15 when

depqadent OMA Ciritlidd 1&&;}3{,@ Qotgﬁlﬁpmgosu 9015}5ug}ﬂére conprises a circle

ac rails,arrapnged wth their shorter allel faces radially
|nn§Fh5 geahdm? helqim orl:ge?”hﬁé?’él e F@F‘Fl}osrléf'dlséwgﬁubﬁterrmst 17. A

net bothprisey di ryrele ofaadjacefit Watlseiarraibd ivith! thiglt | shaitér arranged within
10 "epakdIS¢F-falls radially innermost and their longer parallel f-ss
radially outermost.

17. A method according to claim 16 wherein additiona: rails o/
are arranged within the circle. |
15 .

18. A method according to claim 17 wherein the additional

rails are arranged in rectangular cross-section.

19, A method according to any preceding claim wherein the
20 rails have one or more formations for enhancing the rigidity of
the composite structure.

20. A method according to any preceding claimm wherein the
rails have one or more formations to prevent sliding of the rails
25 within the composite structure.

21. A packaged article for shipping comprising:

a quasi-rigid composite structure formed from a
plurality of rails secured using securing means, each of the rails
30 Vbeing loaded with semiconductor components; and

anti-static wrapping material enveloping the quasi-
rigid composite structure so as to form a quasi-rigid anti-static
package. |

35 22. A method of packaging semiconductor components for
shipping substantially as hereinbefore descnbed with reference
to the accompanying drawmgs



v

18’ * A nmethod according to claim 17 \/\herel n the additional rails are
arranged, in rectangul ar cross-section. A method according to any

precedi ng..cl ai m wherei n the 20 rails have one or for
enhanmﬂfgfthe rigidity of the conposite structure. Iﬂﬂmm | mmﬂ
according to any preceding claimwhergin the rails

formations to prevent sliding of the rails 25 within the conposite
structure. 21. A packaged article for shipping conprising: a
quasi-rigid conposite structure formed froma plurality of rails secured
USi Ng Secaki Ng nMeans h;of the rai 30. bei Ioa wi th sem conduct or
corrponentg‘r3 and aﬁ( @%&%g %SI f8r nsj'{lgpmﬁ %ﬁ% ﬁ\j %%he quasi- rigid
conmpo$i t eheneinbefore deseribed Wmhnrafmase to gFuguwtﬁ efaﬂhec package. 35

22. a&&ﬁg%g % Qﬁg?ﬂ gg semni conductor conponents for shipping
substantially as her®i nbe 'descri bed with reference to the acconpanying
dr awi ngs. - 17 - 23. A packaged article for shipping substantially

as 5 her ei nbef ore described with reference to Figure 6 of the
acconpanyi ng draw ngs.




