; ABe3elv. ~~<X6" Tv#' METHOD AND MOLD FOR PRODUCI NG THERMOPLASTI C RESI N
CONTAI NER BACKGROUND OF THE | NVENTI ON AND RELATED ART STATENENT The present
invention relates to a method and nold for producing |c resin

container, particularly usable as a thernoplastic re&N\\W ped
“carrier having recesses for containing respectively el Lenents such
as integrated circuit chips. In the prijo- art, a recess of "4 thernnplastlc

. resin container for containing an elenment is formed by 10 urging
pneumatically a part of a thernoplastic resin sheet into a cavity of a

irrg{/g.nt iqg\r]]EiC-er?H%pr %}'{a TE@?@X@%@%&&%B&%?%@%E%B} astic 15

resin container, by which nethod and nold a flatness at a bottom of a
recess of the thernnplastic resin container is inproved. According to the
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The present invention relates to a method and

mold for producing a thermoplastic resin container,
particularly usable as a thermoplastic resin tape-

5 shaped carrier having recesses for containing
respectively electric elements such as integrated
circuit chips.

In the prior art, a recess of a thermoplastic
resin container for containing an element is formed by

10 urging pneumatically a part of a thermoplastic resin

sheet into a cavity of a mold.

OBJECT AND SUMMARY OF THE INVENTION
An object of the present invention is to
provide a method and mold for producing a thermoplastic
15 resin container, by which method and mold a flatness at
a bottom of a recess of the thermoplastic resin
container is improved.
According to the present invention, a method
for producing a thermoplastic resin container including
20 a base portion, a pair of side walls extending from the
planar base, and a bottom portion extending between the
side walls with a distance between the base portion and
the bottom portion in a thickness direction of the

bottom portion so that a recess for containing an
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pl anar base, and a bottom portion extending between the side walls with a
di stance between the base portion and the bottom portion in a thickness
direction of the bottom portion so that a recess for containing an

el enent is forned, conprises the step of urging a part of a thernoplastic
‘resin sheet into a cavity of a nold after heating the part of the

t hernopl astic resin sheet, so that thezbattom portion and the side walls
.are 5 formed with the distance, wherein a bottomof the cavity has a convex
shape area pedemeditndsi Hoameept kodipracieisonhaway epr of ultgihgsa patti on
formed on another part of the thernoplastic resin sheet on the nold.

Accordi ng tootfthe phesewpliastdct ires ina sieled idtor gavdtyi od, af moida

t hernopl astic resin sheet, a container including a base portion, a pair of
side wal | s eriféedi hgatiow the paatracibide thsameplastds pestinosheetendi ng
between the side walls with a distance between the base portion and the
bottom 15 posEi éMaitn ther foditeds Poditient iage dhe wedgomadhsp@rs on, conpri ses
a cavity adapted to receive a part of the thernoplastic resin sheet after
heating tRe p&FMEGF Wiid tther fg5itadGee MISLeidh@eotdom Rt tige bott om

portion and the ,side walls are fornmed in the cavity wth the 20 di stance so

that a reces§3¥*-Whd 3okt &% (?rharptfcé'ir\ﬁ%é’ﬁ% jﬁ‘gar}nelaeﬁ?rﬂth! s forned,

vty anor SFEE S sy B S At oo o o B S AR, L g

in a depth digaeicftt]iocfn t%"@%hfé;]r‘?x{ggzlsaéﬂ% Rang] H888 Hifdn Sin[EﬁL% the bottom of
S'the ¢ p the dep

the cavity h onvex sha area protruding in di rection away

fromthe base portion furmdiGy e HORIs A tiffedti®n, a Sold

t her mopl astic resin sheet surrounding the recess, a flatness at the bottom
portion afg erfdherdRIdiY asfridm £ He Gy B dieic ifesiap|Afkdto, an at nospheric
tenperature is inproved in spite of thermal stress and/or 5 defornation of
t he ther nopl asdrita imest Nisdieeiinf terbdde pder imp) astpLir esf nssdwet is
defornmed to formthe container. When a depth of the cavity in the depth
direction is vwarlgerextemd irne ot artee, pXdreabdidsen ldnhdor thaitoms restrai ned
frombeing protruding in a direction opposite to the depth direction so
that the flatprgsien extendbindrbgoreennthe teide altkerwoph astic resin
container is cooled to the atnospheric tenperature is inproved. It is

pref erabl e t HhtSkIRCA PRRAX Whadkase ROHeRN stRpethe rkpkk®®d coni cal

shape . . . . : ;
P 15 portion in a thickness direction of the bottom portion,

comprises a cavity adapted to receive a part of the
thermoplastic resin sheet after heating the part of the
thermoplastic resin sheet, so that the bottom portion
and the side walls are formed in the cavity with the

20 distance so that a recess of the container for
receiving therein an element is formed, and a planar
base area being adjacent to the cavity and surrounding
the cavity, wherein a bottom of the cavity has a convex
shape area protruding in a depth direction away from

25 the planar base area.

Since the bottom of the cavity has the convex

shape area protruding in the depth direction away from

the base portion formed on the another part of the



or truncated pyram d shape. A main area of the bottom portion nmay extend
substantially parallel to the base portion. It is preferable for inproving
the flatness that a difference in depth between a top of the convex 20
~shape and a base thereof in the direction away fromthe planar base portion
is 0.1 - 1 mm The thernoplastic resin container nmay be adapted to contain
a ball grid allay electric elenent. Wign_the distance is decreased to

- beconme less 25 than the depth of the cavity after the di stance becones

equal to thettepimdpafsthie Gawiny shr@tokuMienndigigditiieaaneedss decr eased
after the bottom portion contacts with the bottom of the cavity, the

flatness i s flatheseaf fagcttihee|botitonr poad.idthert tiehe thet ttdrarmoptllag tdavi ty has
a planar area being adjacent to the convex shape area and surroundi ng the
convex shape r&sda moa/terinere icomeen eshade adr éd Mesp heplcat@np@reduate a t op
thereof, 5 the flatness is further inproved. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fi g.1s1 impTay ash|ding e ifreojafc thinsMAle§ t9iRAA fd Gont ai ner (el enent
carrier tape) of the invention. Fig. 2 _is a side view show ng

cont ai ner .> 10'§fogmas jiap Plcrtdiss %W%St\hce\ﬁetsaiﬂbrﬁ%e&n@ﬁtﬁr Itlhe face in
Fig. 1. Fig. is a cross sectjon Vi ew s he cont ai receiving
therein an el Ii“lot? Tastigh i &dich %IJI %’ﬁ'?chfoelfgﬁqltg‘eel ement. 15
Fig. 5a is an o Jﬂge projection view showi ng anot her container (el enment
carrier tape) 9t Fhivention. Fig. 5b is a side view show ng the

container of Fig. 5a. When a depth of the cavity in the depth
direction is larger than the distance, the bottom
10 portion is restrained from being protruding in a
direction opposite to the depth direction so that the
flatness at the bottom portion after the thermoplastic
resin container is cooled to the atmospheric
temperature is improved. It is preferable that the
15 convex shape is a dome shape, truncated conical shape
or truncated pyramid shape. A main area of the bottom
portion may extend substantially parallel to the base
portion. It is preferable for improving the flatness
that a difference in depth between a top of the convex
20 shape and a base thereof in the direction away from the
planar base portion is 0.1 - 1 mm. The thermoplastic
resin container may be adapted to contain a ball grid
allay electric element.
When the distance is decreased to become less
25 than the depth of the cavity after the distance becomes
equal to the depth of the cavity and/or when the
distance is decreased after the bottom portion contacts

with the bottom of the cavity, the flatness is



20 Fig. 5c is a cross-sectional view taken along Vc-Vc face in Fig. 5a.
Ftg. 6a is an oblique projection view showng a nold of the invention. Fig.
6b.is a cross sectional view taken along 25 VIb- VIb face in Fig. 6a.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS  Substitute sheet - 19 June
© 2002 -5 In enbodi nents of the invention as shown in Figs. 1-6b, a container
1 used as a carrier tape for an el ectrigc_el ement such as SOP (snmall outline
. package), SSOP (shrink small outline package), TSOP (thin small outline
package), TSS@RecitHivelishrinpesmsd.) ouidn repakasm oPife (@vagly c | eaded
chip carrier), QFP (quad flat package), BGA (ball grid allay) or the |ike
and rmade of &afsl exigllasmaresineahdse imer eskpqrantes ek aromax Zhapd udi ng t he
clainmed side walls and bottom portion, and a flange 3 as the clai ned base
portion. The aregesgwk suryamng inghddealaanyex |siragpe wdiasalandi/cecttihen of t he
carrier tape with a constant interval and can receive therein respective

el ectric el efOVex ghagse-aifeRcov a1t SRAVAL s tWthdiheraaf t he fl ange

3 to cover_ the recesses so that the electric elenents are prevented from
bei ng renovedhe flatness is further improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an oblique projection view showing
a container (element carrier tape) of the invention.

Fig. 2 is a side view showing the container.

10 Fig. 3 is a cross-sectional view taken along
IITI-I1IT face in Fig. 1.

Fig. 4 is a cross-sectional view showing the
container receiving therein an electric element such as
ball grid allay electric element.

15 Fig. 5a is an oblique projection view showing
another container (element carrier tape) of the
invention.

Fig. 5b is a side view showing the container

of Fig. b5a.

20 Fig. 5c is a cross-sectional view taken along

Vc-Ve face in Fig. 5a.

Fig. 6a is an oblique projection view showing

a mold of the invention.

Fig. 6b is a cross sectional view taken along

25 VIb- VIb face in Fig. 6a.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS



fromthe recesses, and tape feeding holes 4 are arranged al ong the

| ongitudinal direction at at |east one of sides of the flanges. The
recesses 2 are fornmed by urging pneurmatically (with pressure difference by
.vacuum ng or pressurizing air) parts of a ther@HBétﬂEttei%e[e‘ﬁifQﬂﬂ%ﬁod)i‘to
respective cavities of a nold. Wen the cavity of tne notdhasam area of
27 mMmm X 27 mm and a depth of 3 nm a bottomof the cavity has at a center

t hereof a truncated quadrangul ar pyramd convex shape dent of 0.3 mm hei ght
with a top planar area of 26 nm X 26 nm{ and a pol ystyrene sheet of 0.3 mm
thi ckness is urged pneumatically into the cavity after being heated to 180C
so that the recess - 6 is formed, Ko = 3.05 M Kc = 3.10 mm Po = 0.28
mm and Pc = 0.20 mm while Ko is a depth of the recess at a center thereof

bet ween an upper surfa . fl e r en! is a
depth of the recess Ifgt %E%r'%gﬁgrf?ﬁﬁgr g‘é’?“@éﬁmé%nsw ﬁ%pﬂb%urbgt:e@of t he

flange 3 and . the periphery thereof, Po is hi ckness of , the t t he
centor 1 narasames s 58 h.Catfet e, 7 an elbctriaElEment <Lk oD Gyal
thereof. 10 A warp W= (Kc + Pcz‘_- (Ko + Po) - -0.03 mm Therefore, the warp
Wis si gnioytingtpackaga).] SS@AFR (shriek reaals putingippekageler EPQPa (i siaalkage,
Zo = 0.45 M and Zc = 0.5 mMm while Zo is a 15 difference between a hei ght
of the BGoythndk apekageki Ma8OPH (thire shinle smalhdutline plgitagedf PLEE (plastics at
the center of the recess, and Zc is a difference between the height of the

BGA packageadsd chgﬁcéiﬁiéﬂ? Q¥P t(§gad ﬂé@ééclaégé)hBGﬁ'(Mlhgﬁd' #Mby) BetHehess. 20
When the truncated quadrangul ar pyram d convex shape dent is not included

by the cavify niqd B a"MxibidSredfis b PeCe&RRV@&mbossed areas) 2 including the

claimed side walls and bottom portion, and a flange 3 as the claimed base
portion. The recesses 2 are aligned along a longitudinal direction of the carrier
tape with a constant interval and can receive therein respective electric
elements. A tape-shaped cover (not shown) is adhered to the flange 3 to cover
the recesses so that the electric elements are prevented from being removed
from the recesses, and tape feeding holes 4 are arranged along the longitudinal
direction at at least one of sides of the flanges. The recesses 2 are formed by
urging pneumatically (with pressure difference by vacuuming or pressurizing
air) parts of a thermoplastic resin sheet into respective cavities of a mold.

When the cavity of the mold has an area of 27 mm X 27 mm and
a depth of 3 mm, a bottom of the cavity has at a center thereof a truncated
quadrangular pyramid convex shape dent of 0.3 mm height with a top planar
area of 26 mm X 26 mm, and a polystyrene sheet of 0.3 mm thickness is urged

pneumatically into the cavity after being heated to 180°C so that the recess



Ko =2.75 M Kc =3.10 mm Po = 0.28 mm Pc - 0.20 mm W= (Kc + Pc) - (Ko
+'po) - 0.27 mMm Zo =25 0.15 mm and Zc = 0.5 mm Therefore, Zo is
significantly small so that the BGA package may be easily danmaged. VHAT
IS CLAIMED IS . 1. A nethod for producing a thernoplastic resin container
including a base portion, side walls extending fromthe planar base, and a
bottom portion extendi ng between the-siéde- walls with a di stance between the
- base portion and the bottom portion in a thickness direction of the bottom
portion, conpl fiof@ache step of: urging a part of a thernoplastic resin
sheet into a cavity of a nold after heating the part of the thernoplastic
resin sheet, so that tHe fotdda g8t ikh =an'g- ke Re \iald-2&mnd dfited wit h
t he di stance, wherein a bottom of the cavity has a _convex shape area
protrudi ng i K% déptd? dedthiohe Hdyts rébrﬁei[%:teh s oSG ET et on

anot her part of .the thernoplastic resin sheet on the l.d. 2.. A nethod
accor di ng t o E%iSh £hSERR iQFEYQﬁﬁHqF(ﬂpﬁqﬁaﬁﬂﬁﬁ%ﬁfi#?%éh?(ﬁﬁﬁqg%ﬂ%ection

is larger g&h di ] t . accor di t |aiml, wherein the
convex shaSE)eaalr}lsCf lfjlcei}er ucflécrg{{%g tchoenliégéaﬁs]ﬂé;g]esaoar c{%%utﬁga fe)at%peyrraerﬁ éas Sidpe. 4. A
met hod accor dj Q.,cl Al rel ' f t rtion

ext ends subs'fga&%‘iItajlchhyé@a?a%re%oﬁét{%@%@eﬂ%%ﬁ?%ﬁ.s%g.]?a e?re ﬁo@cfpegccordi ng
to claim1, i i f j t e vex shape
g _and a #&iﬁﬂe?eﬁaiﬁ{ﬁg&die%%%ﬁgiﬁ%%%ﬁ ?mgyffﬁo%Q%ﬁ% portion
is 0.1 - 1 mBf Ghe SPREOhRCONM dhdtd® Ch&idbd, ahergi nid he thernoplastic

resin container is adapted to contain a ball grid allay electric el enent.
7. A nethod agcirkliews tof Ciigd RaHeetVhet etile tiher Uhisd BncehésSesierr eased to
beconme | ess than the depth of the cavity after the di stance becones equal
to the dei@ h of the cawtwarp.w A= ngKdolt Bepor diky + cPe) a @, 0Wmanei n t he
di stance is decreased after the bottom portion contacts with the bottom of
the cavity. 9. A nethodlkerefeieg the cwarpn W, isheignhf i¢entbby temabl. t he
cavity has an annul ar planar area being adjacent to the convex shape area
and surroundi ng the corWksn shHaperefess receives therein a BGA

package,
Zo = 0.45 mm, and Zc = 0.5 mm, while Zo is a
15 difference between a height of the BGA package received
in the recess and the depth of the recess at the center
of the recess, and Zc is a difference between the
height of the BGA package and the depth of the recess
at the periphery of the recess.
20 When the truncated quadrangular pyramid
convex shape dent is not included by the cavity of the
mold as described above,

Ko

2.75 mm, Kc = 3.10 mm, Po = 0.28 mm, Pc

= 0.20 mm, W (Kc + Pc) - (Ko + Po) = 0.27 mm, Zo =
25 0.15 mm, and Z2c = 0.5 mm.
Therefore, 2o is significantly small so that

the BGA package may be easily damaged.



10. A nmethod according to claim1, wherein the convex shape area has a

pl anar area at a top thereof. 11. A nold for producing, froma

t hernopl astic resin sheet, a container including a base portion, side walls
extending fromthe planar base, and a bottom portion extendi ng between the
"side walls with a distance between the base portion and the bottom portion
in a thickness direction of the bottem7pertion, conprising . a cavity

. adapted to receive a part of the thernoplastic resin sheet after heating
the part of WA H& Ad@ A0 S esin sheet, so that the bottomportion g
_and the side walls are fornmed in the cavity with the distance, and a

pl anar base area bei ng adjacent to the cavity and surrounding the cavity,
wherein a bottom of the cavi has a copvex shape area protrudi %hln a

depth directilon away froMeHP D EHGPINANF HEL YWETHORIAE e dihithg to
claim 11, wherein a depth .of the cavity in the depth direction is |arger
than the di stEHYRIeE W‘?ﬂd'}‘h“h%c%a%‘sf% Q%H%m% de e"eﬁ n the convex
shape is a trl d co |caI or_tr uncated pyra 14 A nmold
according to ﬂ%ﬁ 1 AU Qaﬁpf%lanr atf TE of® eé/bo E%Orﬁ?&)oofl on' ext ends

substanti al | y, %@ rﬁ#]ce | n&%‘ b@ﬁg @chél‘ggllsls\“é? npl ¢ acgokding to claim

11, wherein a between a to t he convex shape and a

base thereof jidyfdie) difEi QD ﬁewléﬁom end! BIBEoR TS PRS2 4 0.1 - 1

mm 16. A nold according to cllaim 11, wherein t astic resin

container is @gaptessd 0a LPEE @i dn SoPathe Ibb et ! @i&@trwm?f 17. A
ance

nol d according to claim 11, wherein the nold aI ows the dis o be
decreased to fxgeodeep 668: t han the depth of the cavity after the distance
becomes equal to the depth of the cavity. 18. A nold according to claim 11,
wherein the - 10 rmoldrgihgows paet doft antkermopkasieic enseiln asheett he
bottom portion contacts with the bottomof the cavity. 19. A nold according
to claim11l, wheredncanetpoofoan ndéldhaftavi hgahiasgahhanpatrtropl bhar area
bei ng adj acent to the convex shape area and surrounding the convex shape
area. 20. A nohermepbasthg resenaﬁheen, ﬁﬁeﬁbﬁh the kohVeR BAEPECArea has a
planar area at a top thereof._ .Ah A

AN . AF{| R A2ndothe agde galisg; 959%2?51“8(1 with the distance,

wherein a bottom of the cavity has a convex
shape area protruding in a depth direction away from
the base portion formed on another part of the
thermoplastic resin sheet on the mold.
2. A method according to claim 1, wherein a
depth of the cavity in the depth direction is larger
than the distance.
3. A method according to claim 1, wherein the
convex shape is a truncated conical shape or truncated
pyramid shape.
4. A method according to claim 1, wherein a main
area of the bottom portion extends substantially
parallel to the base portion.
5. A method according to claim 1, wherein a

difference in depth between a top of the convex shape
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8. A method according to claim 1, wherein the
distance is decreased after the bottom portion contacts
with the bottom of the cavity.
9. A method according to claim 1, wherein the
bottom of the cavity has an annular planar area being
adjacent to the convex shape area and surrounding the
convex shape area.
10. A method according to claim 1, wherein the
convex shape area has a planar area at a top thereof.
11. A mold for producing, from a thermoplastic
resin sheet, a container including a base portion, side
walls extending from the planar base, and a bottom
portion extending between the side walls with a
distance between the base portion and the bottom
portion in a thickness direction of the bottom portion,
comprising

a cavity adapted to receive a part of the
thermoplastic resin sheet after heating the part of the

thermoplastic resin sheet, so that the bottom portion
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shape area protruding in a depth direction away from
the planar base area.
12. A mold according to claim 11, wherein a depth
of the cavity in the depth direction is larger than the
distance.
13. A mold according to claim 11, wherein the
convex shape is a truncated conical shape or truncated
pyramid shape.
14. A mold according to claim 11, wherein a main
area of the bottom portion extends substantially
parallel to the base portion.
15. A mold according to claim 11, wherein a
difference in depth between a top of the convex shape
and a base thereof in the direction away from the
planar base portion is 0.1 - 1 mm.
16. A mold according to claim 11, wherein the
thermoplastic resin container is adapted to contain a
ball grid allay electric element.
17. A mold according to claim 11, wherein the
mold allows the distance to be decreased to become less
than the depth of the cavity after the distance becomes

equal to the depth of the cavity.

18. A mold according to claim 11, wherein the
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bottom portion contacts with the bottom of the cavity.

19. A mold according to claim 11, wherein the
bottom of the cavity has an annular planar area being
adjacent to the convex shape area and surrounding the
convex shape area.

20. A mold according to claim 11, wherein the

convex shape area has a planar area at a top thereof.



