- 1 METHOD AND MOLD FOR PRODUCI NG THERMOPLASTI C RESI N CONTAI NER
BACKGROUND OF THE | NVENTI ON AND RELATED ART STATEMENT The present
invention relates to a nmethod and nold for producing a thernoplastic resin
container, particularly usable as a thernoplastic resin tape- 5 shaped
carrier having recesses for containingirespectively electric elenments such
as integrated circuit chips. In the prior art, a recess of a thernoplastic
resin container for containing an elenment is formed by 10 urging

pneumati cal | ar f i he lastic resin sheet into a cavity of a
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I nvention is to provide a nethod and nold for producing a thernoplastic

15 resin container, by which nethod and nold a flatness at a bottomof a
recess of the thernoplastic resin container is inproved. According to the
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i ncluding 20 a base portion, a pair of side walls extending fromthe
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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 pfesent 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 thermbplastic 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



2 el ement is formed, conprises the step of urging a part of a

t her mopl astic resin sheet into a cavity of a nold after heating the part

of the thernoplastic resin sheet, so that the bottom portion and the side
walls are 5 fornmed with the distance, wherein a bottomof the cavity has a
convex shape area protruding in a depth direction away fromthe base
portion formed on another part of the2 thernnplastlc resin sheet on the

nol d. AccordiTgBto t he grese i nvent.i on, 10 for .producin froma
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el enent is forned, and a pl anar ase area elng adj acent to the cavity and
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area protruding in a depth direction away from 25 the pl anar "base area.
direction away from the base portion formed on another
part of the thermoplastic resin sheet on the mold.
According to the present invention, a mold

10 for producing, from a thermoplastic resin sheet, a
container including 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

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



Since the bottomof the cavity has the convex shape area protruding in the
depth direction away from the base portion forned on the another part of
the 3 thernoplastic resin sheet surrounding the recess, a flatness at the
bottom portion after the thernoplastic resin container is cooled to an

at nospheric tenperature is inproved in spite of thermal stress and/or 5
deformati on of the thernoplastic resin3street after the thernoplastic resin

sheet is defornmed tqQ forrmthe, container. \Wen a depth of the cavity in the
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contai ner may be adapted to contain a ball grid
container.
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 gontain 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



allay electric elenent. When the distance is decreased to becone less 25
than the depth of the cavity after the di stance becones equal to the depth
of the cavity and/or when the distance is decreased after the bottom
portion contacts wth the bottomof the cavity, the flatness is - 4
effectively inproved. when the bottomof the cavity has a planar area
bei ng adj acent to the convex shape aréa —and surrounding t he convex shape
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an obligue 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
III-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. 5a.

20 Fig. 5¢c 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




20 Fig. 5c is a cross-sectional view taken along Vc-VC face in Fig. 5a.
Fig. 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 - 5 As shown in Fig. 1, a
container 1 used as a carrier tape fog an electric elenent such as SOP
(small outline package), SSOP (shrink“simall outline package), TSOP (thin

smal | outline package) poT (-E; .shrink _5 |l tline ckage), PLCC
(plastic | eaded chip %2r§§§§f,& Bifouda A SONaindr L Use AR ori g

al 1 ay) or theafﬁsraegpa?@sro naegge%lbeeﬁ%ﬁg th33icH SECSDPS (gg{r;g&ssed

areas) 2 including the clalned si | s an ottom portion, a flange
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g a
|l ongi tudinal direction of ‘the carrier tape wth a constant interval and

can receive tsepe(BhifSBAGLIVEuttlifet phekaGRIENTEsoP {(}MEnSBaRGGKCOVer (not
shown) is adhered to the flange 3 to cover the recesses so that 15 the

el ectric | esmals @ﬁﬁmhévga&ﬁdgéuQﬁphetnqﬁaam\i@dlefa%m g pr ecesses,  and
tape feeding holes 4 are arranged along the longitudinal direction at at
| east one ofasiiles)pforhe(ghadgesatThackagessescad qbalfiogiad
allay) or the like and made of a flexible resin has
recesses (embossed areas) 2 including the claimed side
walls and bottom portion, and a flange 3 as the claimed
10 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
15 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
20 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
25 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



by urging pneumatically (with pressure difference by 20 vacuum ng or
pressurizing air) parts of a thernoplastic resin sheet into respective
cavities of a nold. Wien the cavity of the nold has an area of 27 nm X 27
nmm and a depth of 3 nm a bottomof the cavity has at a center thereof a
truncated quadrangul ar 25 pyram d convex shape dent of 0.3 nmmheight with a
top planar area of 26 nm X 26 mm and5a'polystyrene sheet of 0.3 nmm

t hi ckness is,urged eumatically into the cavity after being heated to
180C so that*Ph °F@§§$s 6 - is formed, Ko = 3.05 mm Kc = 3.10 mm Po =

0.28 mm and Pc = 0.20 mm kle Ko is_a.depth of the regess at a  center
t her eof between an upng §u?¥@§emﬂf Fﬁe'fpaﬁgem@'SPQnﬂ Phéibéﬂbeﬁnphereof,
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flange 3 and the periphery théreof, Po is a thickness
of the sheet at the center thereof, and Pc is a
thickness of the sheet at the periphery thereof.
10 A warp W= (Kc + Pc) - (Ko + Po) = -0.03 mm
Therefore, the warp W is significantly small.
When the recess 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 guadrangular pyramid
convex shape dent is not included by the cavity of the
mold as described above,
Ko = 2.75 mm, Xc = 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 Zc = 0.5 mm.
Therefore, Zo is significantly small so that

the BGA package may be easily damaged.



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 t he depth of
the recess at the periphery of the recess. 20 Wien the truncated
guadrangul ar pyram d convex shape dent7is not included by the cavity of
the nmol d as descri bed above, Ko = 2.75 mm Kc = 3.10 mm Po = 0.28 mm Pc
0.20 mm WHAT (k& GLBEYED IKo:+ Po) = 0.27 nm Zo = 25 0.15 nm and Zc =
0 5 mm Therefore, Zo is significantl snall so that, the BGA package nmay
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bottom of the cavity has a convex shape area protruding in a depth
direction away:He amtitenm portion, comprising the step of:
urging a part of a thermoplastic resin sheet
into a cavity of a mold after heating the part of the
thermoplastic resin sheet, so that the bottom portion
and the side walls are formed 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.
wherein a depth of the cavity in the depth direction
ig larger than the distance.
2. A method according to claim 1, wherein the convex
shape is a truncated conical shape or truncated pyramid
shape.
3. A method according to claim 1, wherein a main area
of the bottom portion extends substantially parallel to
the base portion.
4. A method according to claim 1, wherein a difference
in depth between a top of the convex shape and a base

thereof in the depth direction away from the base portion

is 0.1 - 1 mm.




base portion forned on another part of the thernoplastic resin sheet on
the nold. wherein a depth of the cavity in the depth direction is |larger
than the distance. 2. A nethod according to claim1l1l, wherein the convex
shape is a truncated coni cal shape or tguncated pyram d shape. 3. A nethod
according to claim1, wherein a main area of the bottom portion extends
substantially parallel to the base portion. 4. A nethod according to claim
1, wherein m di fAeeehcd attot@phy bet veanmalt ophekethethenvex shape and a
base thereof in the depth direction away fromthe base portion is 0.1 - 1
mm 8 5. Ahwetrinoll seectcior dremi it ccanitad inely, iwherdsiptadheo tdvertmopl &stic resin
container is adapted to contain a ball grid allay electric elenent. 6. A
met hod accoralt hggriod cablay 1eledier & neléreenlf st ance is decreased to becone

| ess than the depth of the cavity after the distance becones equal to the
depth of the cavitgthgd acaer@dBdateofdprill do MHEXSLIR LifecBiStage
distance is decreased_after the bottonugfrtion contacts with the bottom

of the cavit¥.d8CToasRe noe RREIPSI HRPFT ledthi ther, dspdt &t iR Bottem of

after the distance becomes equal to the depth cof the
cavity.

7. A method according to claim 1, wherein the distance
igs decreased after the bottom portion contacts with the
bottom of the cavity.

8. Amethod 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.

9, A method according to claim 1, wherein the convex
shape area has a planar area at a top thereof.

10. 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
and the side walls are formed in the cavity with the

distance, and



the cavity has an annul ar planar area being adjacent to the convex shape
area and surroundi ng the convex shape area. 9. A nethod according to claim
1, wherein the convex shape area has a planar area at a top thereof. 10. A
nold for producing, froma thernoplasti¢ resin sheet, a container

i ncluding a base portion, side walls extending fromthe planar base, and a
bottom portion extending between the side walls with a di stance between

t he base portion and shelbabtrobaper tirea beiagt hddkneas tdi thetion of the
bottom portion, conprising : a cavity adapted to receive a part of the

t her nopl ast Favieyi aAnghevrraiindingeshengavheypart of the thernoplastic
resin sheet, so that the bottomportion_ and the side walls are formed in
the cavity with the #WhergaBea BAEtOM afprhfarapate hread bePméexadj acent to
the cavity and surrounding the cavity, wherein a bottomof the cavity has a
convex shaﬁﬁaaﬁearsﬁopmgffhlglm dTd@pOFREN StESGT IRMPAYIOMATMe pl anar
base area. m@eregn a dg%th of the cavity in the depth direction is |arger
than the di 5PBnR&3R3Y PASFofl®8ccording to clai m 10, wherein the convex

shape is a WHANEA! %i c‘fégﬂl’?agf Sé}?éaeca%ittf L!i.r%lc%[heed dae\brt%mcﬂrection is
larger than the distance.
11. A mold according to claim 10, wherein the convex
shape is a truncated conical shape or truncated pyramid
shape.
12. A mold according to claim 10, wherein a main area of
the bottom portion extends substantially parallel to the
base portion.
13, A mold according to claim 10, wherein a difference
in depth between a top of the convex shape and a base
therecof in the direction away from the planar base
portion is 0.1 - 1 mm.
14. A mold according to claim 10, wherein the
thermoplastic resin container is adapted to contain a
ball grid allay electric element.
15. A mold according to claim 10, 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.
le. A mold according to claim 10, wherein the mold
allows the distance to be decreased after the bottom

portion contacts with the bottom of the cavity.




shape. 12. A nold according to claim 10, wherein a main area of the bottom
portion extends substantially parallel to the base portion. 13. A nold
according to claim 10, wherein a difference in depth between a top of the
convex shape and a base thereof in thggdirection away fromthe planar base
portionis 0.1 - 1 mm 14. A nold according to claim10, wherein the
thernopl astic resin container is adapted to contain a ball grid allay

el ectric elementa MéldAadBbEdaag0tEi BUatif abal Ihi@eivhenel hdtten el

allows the distance to be decreased to becone |ess than the depth of the
cavity aft ethd headitst dnoe aecomeslefusland® dien depify ddjdmemavidy. 16. A
nol d according to claim 10, wherein the nold allows the distance to be
decr eased dfheercarhessbatltape @ iagnl contactsling Khehedmyeromhefpet he cavity.
10 17. A nold according to claim 10, wherein the bottomof the cavity has
an annul ar §%#ar area being adjacent to the convex shape area and

surroundi ngL t he convex shape  area. 18. A nold accordi ng to claim10,
wher ei n t het&conexXOLkARCeFeinfiatCac ppafat Oar WREEE1R LB CREVEST .

shape area has a planar area at a top thereof.



