31 Cctober 2006 CARRIER TAPE FOR ELECTRONI C COVPONENTH diabBe£3006

Appl i-cati ons The present application clains the benefit of U S. Provisional
Application No. 60/377,537 filed May 1, 2002, and herein incorporated by
reference inits entirety. 5 Field of the Invention This invention rel ates
to conponent carrier tapegaRRIERAAPIPROR CUEETRYNIC COMIUMERERL carrier
tape having self-aligning pockets. Background of the Invention Mddem

sem -conductors have grown to be extrenely conplex and are highly 10
suscepti bl e to damage from external iRdlhwerpelcatpmeh as contam nants,
mechani cal shock, electrostatic discharges and physical contact.
Accordingly, various types of carriers have been devel oped to protect t he

del i cat e semi - corupicssnd applieationp dpianst thanlapstit e Lhet \R/E‘éﬂﬂ?’hﬁ Aprdisglion ddess

st eps need I<-pr n eveloped
For thi s parpads e P o 200 bR ek S Bl Bl a8 B e
designed to carry 15 a batch of conponents, as well as carrier tapes which
are desggned to carry the conponent &ididodtheQRtdnmgaus fashion. | ntegrated
circuit conponents which nust be properly handl ed and transported include
pin grid array (PGA), bare die, bunp die, non-radial chip scale packing,
ball grid arrayhig B@Qt)ttiomndlatetsh@r cbma@@ﬁxauﬁﬂrptqpaeIaa@eaorcThsﬁeulpdEklages
typically have a uar e, 20, or. g ul ar |phery with a flat upper

surf ace, C?‘F’B?nq"i GEE?P?QE‘QH & BP have a relatively thin planar
housi ng. Four side surfaces extend around the rectangul ar periphery. A

| oner peripheral coner extends ar%&‘ﬂ%&ﬁ%g%ﬂﬂ&tﬂ%:}qoﬁt the i nner section of
the sidewalls and | ower surface. rently a popul ar integrated
circuit package. BGA integrated 25 circuits are characterized by the thin
pl anar housi ng dndletn Remi-abriduytodd hewd @rdian tb ientxtddmsely @oniphex hadveake sigHlpce

of the housing. Each external term_ nal conprises a small sol der ball. Like
earli etV pj ﬁw@?ﬁrt@letq dymags: e sxisamal Infygnces, sBktn g sontirpnagts; meFhapigal shock,

termnal s oo abihARkahe Snilicf YhbiupackaaRanRn, Bl GPECS drids have

t wo- di nensi onal arra weve
been developed to protect the delicate semi-conductors as they are transported between the

many process steps needed for production. Various types of carriers have been developed
for this purpose and are known in the art, including matrix and chip trays designed to carry
15 a batch of components, as well as carrier tapes which are designed to carry the

components in a continuous fashion.

Integrated circuit components which must be properly handled and transported
include pin grid array (PGA), bare die, bump die, non-radial chip scale packing, ball grid
arrays (BGA), and other leadless chip packages. These packages typically have a square

20 or rectangular periphery with a flat upper surface, a flat lower surface, and generally have
a relatively thin planar housing. Four side surfaces extend around the rectangular
periphery. A lower peripheral corner extends around the periphery at the inner section of

the sidewalls and lower surface.

The BGA is currently a popular integrated circuit package. BGA integrated

25  circuits are characterized by the thin planar housing and a plurality of external terminals
on the lower surface of the housing. Each external terminal comprises a small solder ball.

Like earlier pin grid array integrated circuit packages, the solder ball terminals in a BGA

integrated circuit package can be arranged in a two-dimensional array. However, the



termnal density in a BGA integrated circuit package 3k Qutebex20PBan
attainable then with PGA integrated circuit packages. Wen transporting
BGA integrated circuit packages, it is inportant that the solder ball
termnals of the package be prevented fromcontacting the surface of the
carrier Stethitiat deisitypineyBGA ilarmged coctihpaB@GAc pagicaige thafirynitapfretheamvitler s
have been ?éve_l oped ({0_ neet %‘pi s need. For exanple, in U S Pat. No.

5,791, 486 [ BRIRHISHIEL rewb\iRekR85y t he owners of the present invention and
which is fully incorporated herein by reference, a tray for integrated
cireutt componeqygyi, dhashonRth MUIALIRIBAF belkaUES 108 MBSHEIIhINR: soldc
conponent is suppoPtteagg%%gl\}% t e“%%rt%ﬁ?g? It Ee 61 cRét t')ie‘gt he I&vvercgo _cr
peri pher al babreraiinadd ofGhé packagopien preventad diosh eoeiaating tpostifane of thehaurier
conponent termnals are in confact, with the_  surfaces of the tray., W S
still meed lqentot%\fqnhﬁﬂmeytp_tﬁ%;ﬁ@fé??ckf*%& aT@ar‘Weefrﬂ"e%_@a‘éﬁqh‘é%cgi@%éomda to
conponent ,ean,REnGMPPES ﬁ&:ﬂfﬂé, hhu 8. PRCKES. F9ILABS EHakihBRathaB&nYd thy the
limted contact between the 'carrier tape and the conponent ‘so that the

t er mi nal s ofndrhef teqpeseeninventeomamtd which énfudlytincarporated herdie by sgferengumiedyy of
t he I nventjon The esent invention.sybstaniially neets the.afaor Nt j,oned
needs of ti& qugmggm{ (YFCUIA CAIpRANEpLS; 15, £1S Fedtsthgﬂn gaa[ﬁod‘i?tr Qﬁ%g“ “t"*?‘%‘“ e

or
i nt egr at edegniddneht js GRPRARAMSvE the HAORBEf fhe PocRet Yy the IQferpRiiphéral cdrfiervdli ch
pockets are fornmed for receiving an integrated 20 circuit conponent.
Pocketld artbe gempendnt.yandguhareinse posidteneilic spmantenh yraizalsdicde cogad vyith the

all owi ng point s ort of the conponent at its |ower peripheral coner and
wi t hout cosilff%‘é Solfgﬁe f%e device ternminals with any surface within the pocket
or of the tape. The invention may al so include a pocket design for a
carrier tape, nRihi X% shfl@¥ed¥d in G RdhdtAY hbReddl i§R dahfer RipekAfieréinmbmpons@
self-aligning features as described in U S Pat. 25 No. 5,791,486 and in
whi ch t he caorbeesuppertpd ovitlded pickit af ths Farsite tapgewith fligpitesdupondact jhegveen the
conponent at.its corper if the conponent bec m sal | r i

Wt thi -t heames tans Sl compafEntaR TRBC BN AR e YAt By no Iy UAREL
recei \sng wvaetheeaid ng a plurality of conponents, each having an upper
surface, a |l ower surface, four comers, and a periphery 2

Summary of the Invention

The present invention substantially meets the aforementioned needs of the
industry. A carrier tape for storing and transporting integrated circuit components is
formed from a strip of material in which pockets are formed for receiving an integrated

20  circuit component. Pockets are generally square or rectangular and have a corner design
allowing point support of the component at its lower peripheral corner and without contact

of the device terminals with any surface within the pocket or of the tape.

The invention may also include a pocket design for a carrier tape, matrix tray or

chip tray in which the pocket corners have self-aligning features as described in U.S. Pat.

25 No. 5,791,486 and in which the corner is provided with a failsafe shelf for supporting a
component at its corner if the component becomes misaligned or is upset within the

pocket.

The invention thus includes a carrier tape for receiving and seating a phurality of

components, each having an upper surface, a lower surface, four corners, and a periphery




31 Cctober 2006 with four side surfaces transverse t@hottobér2886ti ng the
| oner surface at a |ower peripheral coner extending around the conponent.
The carrier tape includes a flexible body portion having a top surface. A
plurality of pockets is fornmed in the flexible body portion, the pockets
posi tioned,f.ar et ecehVing,and gr%%r's@'dlggaﬁ(h?ntﬁr%&?ﬂ'{%emc’ lowWACairRREKRT 2 JohRS an
interior, Four <orners " ana AR es, each o he corners having a corner
gui de i ncpertlibag aopti lex@hdmgnpronehthecantaatntpolbé omsicpgrtindnéd ohlcarlc
incline so that the_ conponent contact rtions _ sla toward, t Lnterior
of the pock¥ty. Partien héb%&n@ﬁtsurfé‘éf’nt gc‘fh"g‘g’l‘)_f Pgﬁo‘ikﬁ[ﬁ;l *gs‘é@ﬂa@ﬂf“ﬁ@rwl%ﬁm on,
a_conponentoiBRl hBBobRlil hOtiokA%oR rectHRA! SHNE AR {HeQBrihe. ! BR:ISARKLNG
portion. e inclrne 1s continuous through the 10 Quide-in portion, the
seat i ng pohdsi anjntend, fhe cwmos,dindafoer poles. owh ofttbe ebsnemhkayinge cogmarymdnt
is engaged. wjth the seating portion, only.the |ower peripheral caor f
the conpoft€nfines 2 it Ghte pO\IRF'i'thC‘WféC? ?'bsop?ﬁlld?f‘deB?? b Bég?:? isgttlrﬂgir}ug
the Draw ngenpdnbft cdnthét forBb@Nsh& W6 WirdaMe i ifleBf 3T Rk pbélli IELANRORRINent 15
FIG 2 is a side elevational view of the integrated circuit conponent of
FIG | Fl Geaditdcs portiensinebidey ea \gude-iof partinagh ecqmerdosnt oeatiie PRpisetpd a

carrier ta ccordin the present inventdaqgn. | 1 I d

vi ew of t f%%f%ﬁ’??g‘? pSF“ﬂhbglﬁ‘ovcﬁjgt Se&ﬁ% PO ntIIIl—J?dnd?l.ch—sl @tﬁlﬁ?@éﬁp@ gﬁan
vi ew ofp a §86d-iPPoRfont 1R QERRSSESHiBAr hadTthd Sivoramaer portignt ahefby WRerptiesent
invention. FIG is a longitudinal sectional view at the enbodi ment shown
in FIG 2.compogentsisi engagad witbvhe seatingcpartipm only dbg drwer erigherabiPoreRt o5 Hisin
in FIG 2. FIG 7.s ect | i a pocket comer of the enbodi nent
shown in FiP&PORent lﬁf'é‘()@acﬁylgﬂglépé%g&r%% view of a single pocket of an
alternative enbodi mrent of the 25 enbossed carrier tape of the present
invention. FIG 8A is an enl ar gggliefitRc@iticond tkODRIwiggs t he pocket depi cted
in FIG 8. 3 31 Cctober 2006 Is a top plane view of the enbodi nent
of FIG 6.

FIG. 1 is a plan view of an integrated circuit component.
15 FIG. 2 is a side elevational view of the integrated circuit component of FIG.1

FIG. 3 is a perspective view of a single pocket of an embossed carrier tape

according to the present invention.
FIG. 3A is an enlarged view of the comer of the pocket depicted in FIG. 3.

FIG. 4 is a top plan view of a section of the embossed carrier tape according to the

20 present invention.
FIG. 5 is a longitudinal sectional view at the embodiment shown in FIG. 2.
FIG. 6 is a transverse Sectional.yiew of the embodiment shown in FIG. 2.
FIG. 7 is a sectional view of a pocket comer of the embodiment shown in F1G. 4.

FIG. 8 is a perspective view of a single pocket of an alternative embodiment of the

25  embossed carrier tape of the present invention.

FIG. 8A is an enlarged view of the corer of the pocket depicted in FIG. 8.



FIG 10 s a longitudinal sectional view of the enbodsrentoberBDG6 7. FIG
11 is a transverse sectional view of the enbodinent of FIG 7. FIG 12 is a
sectional view of a pocket corner of the enmbodinent of FIG 9. 5 FIG 13
is a plan view of an enbodinment of a carrier tape. FIG 14 is a transverse
sectional view @Gt hes £pasanentw of tid dabofmentd(®IG16 i s a cl ose-up of the
transverse sectional viewof FIG 14. FIG 16 is a plan view of an

al ternative enbodi nent of a carrier tape. Detailed Description of the
Preferred Enbodififent0 is; Ipepitustieal sketioRpGgew pf drmicrabddimantcdidonént 100 in the
formof a ball grid array (BGA) integrated circuit 102. Conponent 100

i ncl udes four si rfaces 104, an yp e .1Q6 hav upper pl anar
surface 108, anﬁg E]g’tstaotﬁ?“bs?"aée iefﬂo\)\ﬁtit"ﬁc Bé’letcmhogi'%%f’ﬂngjb face 112.
Bottom side 110 may include an array of termnals 114. Conponent 100 al so
has coners 116, c f e g c]:t:l(,%n? conmer 120
is 15 fornmed bywﬁeﬁl %taes\rég%ﬁgll g%& atsl?oglé sur %colégmi&zl%gﬁl p'ﬂ?’[f?{(])% %I anar
surface 112. Al though conponent 100 is depicted herein as a BGA device, it
wi || of5course btGappisagilat edwtdfan entRdieae i ateRieitypeal so be any ot her
simlarly configured conponent such as a pin grade array (PG, bare die,
bunp die, non-radial chip scale package, or other |eadless chip package.

20 In FIGs. 3-7HIG ldlelp|adtaelaveasqmeetflmaﬂétwe¢rfﬁbdﬁmndlntmtafEléZr MBer tape 122 of
the present invention. Carrier tape 122 gener al | y i ncludes a flexible body
124 in the for mEloé %.I on strip of mat eri al . 6 l&gtﬁ devi ce pockets
128 are arrangell&drilagic SFﬁ‘pa?f E’i“fs"ﬁ‘ﬁﬁé?ol“;?“a Vr“r“%ﬁ Aray. The tape has
a top surface 129, and an opposi ng bottom surface (not depicted). Sprocket
hol es 130 are apfngqd, :leﬂm QQTaREth%LtEwé é}ﬁﬁoglln FRUFS dAfrict$4pe, 134, of 25
carrier tape 122 to enable t he tape to be nove By aut onat e eqw prent. 4
31 Cctober 2006 Device pockets 128 are defined by a pair of opposing
sidewal k 136, a pair of opetslcd®cesibtivaldfshd BRfard Mnisddahetot t om 140.
Pocket corners 142, described further hereinbelow, may be substantially as
described as in U.S. Pat. No. 5,791,486 (Brahnbhatt), and fprow de support
for a onponentDamiotediiagd&Sd 1i and Bds powieponer 19 in the form of a ball grid array

(BGA) integrated circuit 102. Component 100 includes four side surfaces 104, an upper

side 106 having an upper planar surface 108, and a bottom side 110 with a bottom planar
surface 112. Bottom side 110 may include an array of terminals 114. Component 100
also has corners 116, each of which has a tip 118. A lower peripheral comer 120 1s

15  formed by the intersection of side surfaces 104 and bottom planar surface 112. Although
component 100 is depicted herein as a BGA device, it will of course be appreciated that
component 100 may also be any other similarly configured component such as a pin grade
array (PGA), bare die, bump die, non-radial chip scale package, or other leadless chip
package.

20 In FIGs. 3-7 is depicted a preferred embodiment of a carrier tape 122 of the present
invention. Carrier tape 122 generally includes a flexible body 124 in the form of a long
strip of material 126 in which device pockets 128 are arranged seriatim in a longitudinally
oriented array. The tape has a top surface 129, and an opposing bottom surface (not
depicted). Sprocket holes 130 are arranged along one or both lateral margins 132, 134, of

25  carrier tape 122 to enable the tape to be moved by automated equipment.



5 contact with the | ower peripheral conmer 120 of the SOOReckea: 2006 aperture
144 may be provided in pocket bottom 140 to enable access with automated
handl i ng apparatus, or to enable the application of vacuumfor holding a
conponent 100 in the pocket 128. In the enbodi nent of FIGs. 3-7, each
pocket corner 14%vidChites 1@3CaBRIcAgLd B8 a p4id, ofdHpobing Ssidévainapead, wi gdir o
conponent engagenent portions 148, 150, joined at a 10 junction 152. Both
the conponénpossiyersbirats 138 mnil pesket dwitonsh40.n Lpekad Forsned 43. deserbegcfursy
facing thei ri t a .se¢ age 1 r y
upri ght anaéllg%"%f: ‘é’%eéﬁ?nggt%@%ﬁ@gwf%%éﬁ i@i&gt ag ﬁ)g[gesf lg%.' éfﬁ‘egs??glggkélw
const i t ut esBahmbhsil)i asd proodpeuppott e mnt ashipgrent i 0 dkpasodi hthe pgokala-2i8nby
portion_ 164, a seati ng portion 166, and%é\ subordi nate portion gg bel ow
the seati n§oH¥tVighiregeWerprinicey&oso LAt B¢ somprget- na&@tﬂ%é. %, brhe
tnner firsh ﬁs’mégékéi‘%%tﬁ@cﬂl@qofﬁﬁﬁé abafs WANSROAREE BhfdllR ApREAWADor to

I ntersecti on shaped as a ridge 160 to support the | ower peripheral coner
120 of t heenabbmthempplicalion ofinaubm foeholdmgtaeengmament 10D6n ket pesdat 128 conponent
engagenent portions 148, 150. More specifically, when the conponent 100 is

pl aced in the pocket 128, the 20 | ower peripheral con&r)_lﬁ%@vm Il slide
downwar dl y and hiksremBodame pftiHEs, 3dgeachperkst compe [0 isHHiEhf SO it
portions 1 - Ut il ' [ Ly s urt e r nd
v d ot f o AR K 0Tp BAhTel oAb T P 10 R e
160. BHrauamctidrel innBothfthe eanfdnent digfAgementepartienssbi®e 1 5, rhage an mage first face
orientation II:eJ atjve to the pocket bosig]om 40, tH coyner 11@ wl.l co to
rest cent et ¥hiapREBEHIEHE 126 @Q%B%ﬁi _ @'&ééﬁ%‘ﬁ’f’ 36% %n%‘m'ir y upEght ajds
W th the corpoRaRt e ﬁfrﬂefaééfe}tsh_”ﬂ a RRIGET @0, 168 AR 160 cAAdinats bhensmdmer

116 will be separated fromthe junction 152 so that the conponent 100 does
not touch t¢dmeponemictcntast poRionTHE withrp@uedit-ingpgtige et a peating pegiond §0, £8d a

crtend o SREELON 8 OGS g RS SPRT o e 30 IS 6 RRIARR.

linearisit d@p¥ctéd. so be curved. The orientation of ridge 160 provides

| nproved conponent seating beyond that of a ridge orientation directly
per pendi cular to the edge of 5 31 October 2006 the conponent. The ridges
160 angl i ng t ovlrd infee fast Kadescb¥hend 1sk2ond dfacashéS§ dhpoweaperate to form an

ntersection shaped as a ridge 160 to support the lower peripheral comer 120 of the

component 100 and to center the corner 116 between the component engagement portions
148, 150. More specifically, when the component 100 is placed in the pocket 128, the
20  lower peripheral corner 120 will slide downwardly and inwardly along the ridges 160 of
the component engagement portions 148, 150, until a point is reached at which further
downward and inward motion of the lower peripheral comer 120 is prevented by the
ridges 160. Because the inner faces 154, 158, have the same mirror image orientation
relative to the pocket bottom 140, the corner 116 will come to rest centered between the
25 component engagement portions 148, 150. Also, with the component at the seating
portion 166, the tip 118 of the comer 116 will be separated from the junction 152 so that

the component 100 does not touch the junction 152.

The component engagement portions 148, 150, extend or angle toward the adjacent
pocket corner 142 as the ridge 160 slopes toward the top surface 129. Although ridge 160
30 is depicted as linear it may also be curved. The orientation of ridge 160 provides improved

component seating beyond that of a ridge orientation directly perpendicular to the edge of



conmer downward and into the coner 142 for proper seat3bdctober 2006t ape 122
may be fornmed fromany suitable polyner material. Currently it 1s nost
preferred that polystyrene naterial be used, and it is also currently nost
preferred 5 that the material be carbon | oaded to provide electrical
conduct i vi ttlie amelpeosnt. eSO Fidi 0l (Ftanllify RIVEEE UieGidcketdioSisdr 1AL ivpge haramipbhdiy .
Pockets 128 nmay be fornmed in carrier t%pe 122 by . any suitabl e nethod.
Current |y %M dapawapt axddpiodhe eoraer BEcREPWPIDTABRE-enbossed. | n operati on
a conmponent 100 may be disposed in each pocket 128 of carrier tape 122.
When the conpon - ' ed.in-th Kk t seat |- L, QN
166, the 10 bore v EharS Biyteciohis ARG Fh SRR pat e R, Rt BN
co- pl anar it ifdsepisdrihitegolystiencladicAanidbaumed] aidnit iahiso tideraly ihba peelepodent
100 will be held spaced apart from pocket bottom 140. The conponent 100
contact$ cadpdtiths majgeal orocagbpn logded g’W?FOVp@' plesiaical canduelivity ol corresgonding o
depict a cuyfk: -ﬂ@ﬁﬁ r - ' . i Br

accordi ng 'lté %1‘%11‘:3 %ieéc%jr e en%sﬂlgaﬁégr?% Ii?%rllﬁ%o (ril’%'k: E?gﬁ%%gggb%efﬁﬁflédpgl&@aggé@ngyfzsﬂgﬂ
are as desoyslnedlahethed WCntretityeit &ddodtipoefenéd dhaepdckeE028 Baeniboistd. serves as
a failsafe support should a conmponent 100 becone m saligned or be upset
whi | e di sposed in pocket 128. In nornmal operation, the bottom surface of a
conponent di spod&PFratignakempppgnt K0 may pe disapsediin saduprakeal 2B of eanderitepe as
previously SG{rf o i : ' i ti on,
t he bott omlg?a?\@r@gg}e ?}%gg)% ?i‘gqgfﬁs@ggﬁ%joﬁetﬁ% %?%&ﬂg%ﬁ%tm%geacll:lgﬁyg(}:lfm\?\nﬂﬁhtdé‘ﬁeI f
170. |10 cobponeplanhdGuisiveul 1d dTfahe eempbhintl DY willbel dogriashriwitlpo cidesttrateXBane

however, or nore coners 116 of conponent 100 wi contact shelf 170
prevent | ng?ggﬁf‘ Ry 'pmakad i pbteneamepasient HY ml?gaﬁlglt;eipae? aeart frp ht

100 while j | ¢ i tr Wi om
140, "25 SnoPto 1 ety e ReRBEARAND otihs SR L ToB oA oW, B Pborme!

enbodi nent $2@escri bed herein. In addition, it will be readily appreciated
that shelf 170 may be incorporated in any of the pocket coner arrangenents
of U S Pat. No._ 5, 791 486, previously incqorporated. by reference herein.
Thus, the fail sEIGS- Sakd derictys suireply mostspre W@WW@%?‘%H@J‘%&WT 37 149

rovid i ' , ] i . 6
gl Octg%er&fg%dg@é tb ytH@%rQJenFqﬁ\Fén%ﬁ. R ets asnHTatmhint, bLbawet Rfkre g 4reays

described above with the addition of shelf 170. Shelf 170 serves as a failsafe support

should a component 100 become misaligned or be upset while disposed in pocket 128.

In normal operation, the bottom surface of a component disposed in pocket 128 is

co-planar with substrate plane 168 as previously described and as depicted in FIGs. 10-12.

20  In this position, the bottom planar surface 112 of component 100 is not in contact with
shelf 170. If component 100 should become slightly misaligned in pocket 128, however,

one or more comers 116 of component 100 will contact shelf 170 preventing further
downward movement of the integrated circuit component 100 while still holding terminals

114 away from contact with pocket bottom 140.

25 Shelf 170 may be used with any of the carrier tape pocket embodiments described
herein. In addition, it will be readily appreciated that shelf 170 may be incorporated in
any of the pocket corner arrangements of U.S. Pat. No. 5,791,486, previously incorporated
by reference herein. Thus, the failsafe feature provided by shelf 170 described above may

be provided in other types of carriers, such as matrix trays and chip trays.



Al ternative enbodi nents of carrier tape 122 are depi @lefctobds Z20D613-16. In
one enbodi nrent shown in FIG 13-15, carrier tape 122 includes pocket coners
172. On both sides of pocket corner 172 is a conponent engagenent mnenber
174. Typically, conponent engagenent menber 174 conprises an angl ed
conponent cont actlteswitivacebbdfinananftadict oyvard2 pockgtictbdin G340 -18hémonc

conponent 10Q i s properly eat d W t hi n pocket. de surf 04 is
general |'y SEpafmgnt shown py Cé'ﬁgag@ﬁéﬁ? 'wéw%fé‘rvog fiyeaiers F4 éaﬁ'AHOéh
bot t om pl agpfes SUr F@&%t %arslﬂﬁn@raldox r?%aeal Ei§dagbReMOGHeaibeP oL 140M Effeal A1

enbodi nent of carrier tape 122 incl udi alternative conponent engagenent
menber s 18©ompompmg@dment wpgberl 74 @mmrmeﬂn apglgd gemponenisablagissutgee 176

i ncl ude_ an onent ct surfac

bot t om 340 s OTER Poditb B¢ Orravaen cRBYRER 140G AP A Gl RU R B4
portion of j9pPRa&d fefase @@M’?&' éeﬁeﬁhﬂf‘ partiid] PRPHS|dddne Bfbaehbst réhber\Wiefce 178
|ntegrated circuit conponent 100 is properly positioned within pocket 128,

| ower peri pihée&ptiommbanal sofacedi 2 li)gﬁnﬁ@éb@aéﬂﬁéhﬂ%{)%lﬁﬂaﬁﬁp@dl4%onponent
cont act surface 182 such that bottom planar surface 112 is generally

Ilel t bot t om 140. The pr. t died i
bthor specific ArROHIPRAAL GEHG: PR] 22 iRORIPREGRETS COmPONGT SORRTeR]
attri but esyjchkRofs0 Ish@dpedi@d e Fi 1960 | CHSbbRne SnafRAhiTBRhDhers IR0 IR an

considered in all respects as illustrative and not restrictive. 7 31
Cct obel0 20@&zledCeamp@ent contactcanrfiica didizomgled wtmpbmeﬁtet dettomal 40.e Campgnsichbr

d
el V10 e 530 R bIE 145STRIA Hhos RSP ISgL oY bR HAREIS 1

surfaces, idie obpélingicia wné ages tWﬁﬂs\dﬁtregﬁtddocﬁﬂﬁt icofmpbaatt 10 i& heopdrbwer
surface at a_|ower peripheral corner extending around said conponent, the

carrier tapsitiensspyithin pgekes lf!&elxawm eerirheral semer 420 Fests eyreststygolyanrangled and
a plurali té/qg]ggon@&c&%}a%t Elﬂ'f%@ 2 sln?ﬁ(hﬁ Eot?oqgélapngrr §dr§1@e lif?s %&E}%ﬁ% arallel to,

posi ti oned recer vi ng con sal onent, havi ng
an i ntigr i opack&ChintoaDIA. S, and f our S|des each of sai d comers haV|ng a
corner guide including a pair of conponent contact

The present invention may be embodied in other specific forms without departing
from the spirit of the essential attributes thereof; therefore, the illustrated embodiments

should be considered in all respects as illustrative and not restrictive.




portions positioned on an incline so that the conponedt GmapbecROP6rti ons
slope toward the interior of the pocket, each conponent contact portion

i ncluding a guide-in portion, a conponent seating portion, and a

subordi nate portion below the seating portion, said incline continuous
through the gui@esjypgportion, the seating portion, and the subordinate
portion, wheréin whéen the conponent is received in the pocket and engaged
with the seating portion, the |ower peripheral coner of the conponent is
in contact witH thelbsagbpstenon camgorant apd serricr denet fasrrecaving Had e apin 8ret
are free f tact W d 1 ONe 2. t ri

Fape combiaaty S ane sehlrbHer i BRhdrBoed 0, R SRAEE o Bt e
an upri ghpefiphesy withcfounside anrfupss, g foechietbutRcS irfiiseesead iang ialersacting dge,
said ridge conprjsing . the conponent contact portion. 3. A conponent and
carrier topeerSEHc i loHeREmhEiahgomer eytendmparoypd paid gompenert, (g Camige BpEnd
t he secongm{]@%q Are positioned such that each conponent contact portion is
angl ed t owar tlllﬂle cl osest adj acent coner of the pocket. 4. A conponent and
carrier tape conbination according to claim3, wherein each second face is
general |y trana{lexibls body ppdiopdanisng atppeurfivd, a6 d first face is internediate
said second face and the closest corner. 5. A conponent and carrier tape
conbi nat i on ao.s;pmfamg $0pslidkdMid  salh FeRible BAEH poFRIN ARE PockRt fsttioRed thopn
conprises a surface parallel to the closest |'ower peripheral edge of the
conponentreeieng iand ichefigiog tseidgequopinent ractg pekeCbavbe an 2086i06 . fodr compisn emd

Cont act - dPHER S AR RS R AP rore iR R S o Bomepe R

per i pher gorti®@8 GRsitibned ot QRABERY s fitht €I EdiBorfeAl Bort T dMEbAOSloRE Ew Al Afe t O
claim5, wherein there are two conponent contact portions on each side of

the conpdwener pbdkepokey oardy epmpenantl contaet portisonimeludiis rageidpd WOGIN, & e
spaced aQ%Eone%t sé%nﬁg %Bﬁfb%ntam?g%uﬁﬁrd[ﬂa?e{ p(;;)rg&?rf b&g%g %%e}tg% eﬁrﬁ&{,%hﬂqn l(i)rbe A

claim7, rern eac component” contac ronis a a’‘coner
conponentomtimioaathroegh thapguideibipoaionp theassadngipogidn aal ahensubotifiael portibe,

wherein when the component is received in the pocket and engaged with the seating portion,

the lower peripheral comer of the component is in contact with the body portion and all other

portions of the component are free from contact with the body portion.

2. A component and carrier tape combination according to claim 1 wherein the
pocket further comprises an upright first face and an upright second face intersecting at a

ridge, said ridge comprising the component contact portion.

3. A component and carrier tape combination according to claim 2, wherein the
first face and the second face are positioned such that each component contact portion is

angled toward the closest adjacent corner of the pocket.

4. A component and carrier tape combination according to claim 3, wherein each
second face is generally transverse to the pocket side and said first face is intermediate said

second face and the closest corner.

5. A component and carrier tape combination according to claim 1, wherein each
component contact portion comprises a surface parallel to the closest lower peripheral edge

of the component when in the seating position.



conponent contact portion includes a support shelf, s#i ®ctbbéf 2006endi ng
fromthe incline and sloping toward the interior of the pocket, whereby
upon m salignment of the conponent, one or nore corners of the conponent
wi Il contact the shelf so as to prevent further downward novenent of the
corponent. 10. A conmposgiponamcngd caiict tapE chmpimafiar adceakng/fordaiani whemin caght he
conponent, the conponent having an upper,surface | gwer surface, . four
comers, an@ORPYRERT BAEAS) PRFYAR FxSehds subsintially ﬂ&c‘@ggthtoﬁéaﬁ\éﬁ?segi lgwee perher
transverseygn and intersecting the lower surface at a | ower peripheral

comer extending around sai d conponent, the carrier tape conprising: a
ocke

fl exi ble body portion having a top.surface with a plurality. o S
defined thereif, ea®IfoPBOREY AHCATIH;ARF ‘?"ﬂﬂllﬁﬁ“&f]iaf‘gpr@flg&ooﬂ%‘gh%n‘?heé%ﬂﬁ’l}f&
portions, £agho %e&gaﬁém EQﬁtEdr:TtgﬁrtiJﬁ@\bh RAcIdidé BRfe BRPORGTPOEIRN and VREREL said
surface for engagihg the conponent when the conponent is positioned in the
pocket andtwsrepmohgntsentreihartiansaraspacddapadnt act portion surfaces each
obliquely positioned with respect to the top surface and di sposed so as to
engage the | owey per4 phshahent AFCandr it ofDIFRABR BEcotdiRg td d1fint BIWIRRR eadth
properly seated in the pocket, all other portions of the conponent being
free fromcomponett conta¢t poreorbisddjacapba co108: 11. The conponent and carrier
tape of claim10 wherein at.,|east one of the conponent contact portions
includes a support shebhphftat MEERRSRpSSorhBinstiit ALbrdipCoNaMimOf whietein the
conponent upon m salignnent of the conponent and there%y prevent, further
downwar d  compena consact preticndnpiadesitsuppprt shelfpenig ghell exen ﬁgefg% thsorete andq

carrier t%gl?)]in%t}?&fé@i ] 1Qerithgel é}#{&ewﬂ%gfﬁioﬁfsgli%ﬁ?é&t gﬁthcicg&@gﬁ&ﬁ,,ogeour

coners, an S, each o e torners having orner gui de including
a 9 31 Qcioohsire 26f6rspsithe obmpanpowihtontam ttiecshefosot discnprexssi furlbnedovwvard

incline so that the conponent Contact portions slope toward the interior
of the po%??‘e%té’gﬁhec‘iﬂ%ﬁ'@& contact portion including a guide-in
portion, a conponent seating portion, and a subordinate portion below the
seating portidh, sAicmpakntrandcaoratierndapesfor hecolvifg andescgtingithejcampenart.athe t he

seating port.ion nd the subor.di naje portion e Y, e nt
i s engageSPTPL %’é’%ﬂ’t il B‘brfafcf’oﬁ‘jwc? E FyFract h@“{\l\gomrégg’paél\ra%p% é—iP g%ygﬁgﬁgirﬁ?of
t he conpogi@dturfased, theCont sidé sufdcks fedievdrodiy apd fitesecting thdlewenpaface at a lower

peripheral comer extending around said component, the carrier tape comprising:

a flexible body portion having a top surface with a plurality of pockets defined
therein, each pocket including a plurality of component contact portions, each contact portion
having at least one component contact surface for engaging the component when the
component is positioned in the pocket and properly scated therein, the contact portion
surfaces each obliquely positioned with respect to the top surface and disposed so as to
engage the lower peripheral corner of the component when the component is properly seated

in the pocket, all other portions of the component being free from contact with the body

portion.

11.  The component and carrier tape of claim 10 wherein at least one of the
component contact portions includes a support shelf positioned so as to contact a comer of
the component upon misalignment of the component and thereby prevent further downward

movement of the component in the pocket.

12.  The component and carrier tape of claim 10, wherein the pockets eag have an

interior, four comers, and four sides, each of the comers having a corner guide including a
9



13. The conponent and carrier tape of claim 12, where3h Gxteber@ipénent
contagt .portion conprises an upright first face and an upright second face
intersecting at a ridge. 14. The conponent and carrier tape of claim 13,
wherein the first face and the second face are positioned such that each
conponent GaNdAImMHHehl Bohthd RAKIRDIsRIMRES oh N inEliMS&S thaf BleaSioneM Hila R

t he pocket. 15. The conponent and carrier tape of claim 14, wherein each
second fad@rigns fepvdoaiardthe natagoree Sthe pockdiecasb ckaposint eoslnd (atich ficheting ace
is inter rred%(%tlf% saj.d second face ?nd t he cl$ses corner. .16. In .
conbi nat i & AP EhehtORAeEL A BE PPYIRD: ABY 4 WBidafGPEHE @S{F%HEnst"?“%e
conponent pbaiin) Ga@NindRRE EoftiHubas throde MeREuidelid B6Rionald Ralhdihatiocny afd thd de
surfaces defining a periphery, each side surface intersecting the |ower

surface afubpriigaterpasien. prltarelly wherethe coxtpenditris cagagad ovitathel sedmpaostinn, onhe
carrier t kS Ng: f bl e body.paortion havin top. surface wth
S ur a1 AR FREBCoR ool b, RoPebR ifBicohBR Y i oRybae o uR Gnt

i ncludi ng means for engaging the | ower peripheral corner of the conponent
so that the cohponeilheicempapmbaned darricetapeiof wlagn 1Zhwhewipsk tompsnendiceptasted

In the pocket. so t.hat the. |ower_ surface of ,the c onent i s spaced apart
from & ho PEEPR SRPPENG et HE] febahERs piaitorong e eeaH I A Bo 1 1 co
fromcontact with the body portion. 17. A carrier tape and conponent

accordi ng to cléi m The vhmpenant aad damizartspe ohclaimds, avhplein dlel fixst dicecanipthaent
havi ng at | east one conponent

contact portipns, each contact portio

cont act sﬁfF?%@gaCFcﬁw eﬂgaav%’SS%CHég@o%Brf@mpwwlmt PORt9B e Aneled tpwerd; thgned
in the RY6Etadfitdni¥RRG JfYh kgd therein, the contact portion surfaces
each obliquely positioned 10 31 Cctober 2006 with respect to the top

surface and di sposed so as to engage, the | ower peripheral coner of the

component whert he HRSAYRBIRED! andb 8t |19pes ehckaimi H i Weerpis csaeh seaqnd fage is
carrier tg@ﬂ@raﬁﬁ@aﬁ@mﬁg Pihe ﬂick u%ﬂé&rﬂﬁsﬂ@ﬁfs??ﬁeﬁ%in#&%&ia&&%(pg bl face {:ll(l)d

conmponent” contact portions inc es a support s positioned so as
cont act #hedosest ofmert he conponent upon mi sal i gnnent of the conponent and
t hereby prevent further downward novenent of the conponent in the pocket.

16. In combination, a component and carrier tape for receiving the component, the
component having an upper surface, a lower surface, and a plurality of side surfaces defining
a periphery, each side surface intersecting the lower surface at a lower peripheral comer

extending around said component, the carrier tape comprising:

a flexible body portion having a top surface with a plurality of pockets formed
therein, each pocket having a bottom and including means for engaging the lower peripheral
cormner of the component so that the component is supported thereon when the component is
disposed in the pocket, so that the lower surface of the component is spaced apart from the
bottom, and so that all other portions of the component are free from contact with the body

portion.

17. A carrier tape and component according to claim 16 wherein said means
includes a plurality of component contact portions, each contact portion having at least one
component contact surface for engaging the component when the component is positioned in

the pocket and properly seated therein, the contact portion surfaces each obliquely positioned

10




19. The carrier tape and conponent of claim 17, wherenddiepeeabobs each
have an |interior, four coners, and four sides, each of the corners having
a corner guide including a pair of conponent contact portions positioned
on an incline so that the conponent contact portions slope toward the
Interior %itlﬁ R% &??(;(ﬁl% tors et 9P ?ﬂﬁ&ted <9 né %Cetngg c{jﬁl% ?&N(lbl‘n%l"i'igér?lgco%ler of the
gui de-in por |o%, a conponent Seating por€|on, &' subdrdfnate port1on
bel ow t he ceagbherg wieanhd @mpdehtds proplet P eedta@nini (helpetset hr ough the guide-in
portion, the seating portion, and the subordinate portion, whereby when

t he conponent i,$ en ed with the ,seatin ortion,,.onl .the | ower
veri pheral cor d3r - of Eng el 19BR 0 fanRaeRbRE Sl £ i iersdn oo cie; of, Gy
the tape. c3fiporldhe coMat RirtidmPiRciRbek £ ompRReINefQfoskiloptdsd 9s tNBETtRIt M EREE of

conponent contact portion conprises an upright first face and an upright
second f adhe saserongaicynongnisalignmang gé thexaomppinentcandr thereby apy cain@ribenpoevwardof

claim 20, | e fli X the second face are positioned such
t hat eachm\(@grgr%lg%te%rﬁg%%gndﬂpg’g%mggﬁ%’g%%fﬂs angled toward the closest adjacent
coner of the pocket. 22. The carrier tape and conponent of claim 21,

wher ei n each sé2ondThacariestapeembeanpopent efivdainr Kk wherdih thejpockets cadhdwvand
said first face

520 L BP0 SRS 15 d ! 308 InSRIAES

pair of component contact portions positioned on an incline so that the component contact

portions slope toward the interior of the pocket, each component contact portion including a
guide-in portion, a component seating portion, and a subordinate portion below the seating
portion, said incline continuous through the guide-in portion, the seating portion, and the
subordinate portion, whereby when the component is engaged with the seating portion, only

the lower peripheral corner of the component is in contact with the body portion of the tape.

20. The carrier tape and component of claim 19, wherein each component contact

portion comprises an upright first face and an upright second face intersecting at a ridge.

21.  The carrier tape and component of claim 20, wherein the first face and the
second face are positioned such that each component contact portion is angled toward the

closest adjacent comer of the pocket.

22,  The carrier tape and component of claim 21, wherein each second face is
generally transverse to the pocket side and said first face is intermediate said second face and

the closest corner.
23.  (Cancelled).
24.  (Cancelled).

25.  (Cancelled).



