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METHOD AND MOLD FOR PRODUCING THERMOPLASTIC RESIN CONTAINER 

BACKGROUND OF THE INVENTION AND RELATED ART STATEMENT 

The present invention relates to a method and 

mold for producing a thermoplastic resin container, 

particularly usable as a thermoplastic resin tape-

s 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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element is formed, compris-es 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 

5 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 res~n 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 

wails 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 
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thermoplastic resin sheet surrounding the recess, a 

flatness at the bottom portion after the thermoplastic 

resin container is cooled to an atmospheric temperature 

is improved in spite of thermal stress and/or 

5 de.formation of the thermoplastic resin sheet after the 

thermoplastic resin sheet is deformed to form the 

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 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 
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effectively improved. When the bottom of the cavity 

has a planar area being adjacent to the convex shape 

area and surrounding the convex shape area and/or the 

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

5 the 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 

lS 

III-III 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. 

Fig. Sa is an oblique projection view showing 

another container (element carrier tape) of the 

invention. 

Fig. Sb is a side view showing the container 

of Fig. Sa. 

20 Fig. Sc is a cross-sectional view taken along 

Ve-Ve face in Fig. Sa. 

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. Ga. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
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As shown in Fig. 1, a container 1 used as a 

carrier tape for an electric element such as SOP (small 

outline package), SSOP (shrink small outline package), 

TSOP (thin small outline package), TSSOP (thin shrink 

small outline package), PLCC (plastic leaded chip 

carrier), QFP (quad flat package), BGA (ball grid 

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 
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is formed, 

Ko = 3.05 mm, 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 between an upper surf ace of the flange 3 

5 and the center thereof, Kc is a depth of the recess at 

a periphery thereof between the upper surface of the 

flange 3 and the periphery thereof, 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 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 zc = 0.5 mm. 

Therefore, Zo is significantly small so that 

the BGA package may be easily damaged. 
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WHAT IS CLAIMED IS * C L M S * 

1. A method for producing a thermoplastic resin 

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, co"mprising 

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. 

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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and a base thereof in the depth direction away from the 

base portion is 0.1 ~ 1 mm. 

6. A method according to claim 1, wherein the 

thermoplastic resin container is adapted to contain a 

ball grid allay electric element. 

7. A method according to claim 1, wherein the 

distance is decreased to become less than the depth of 

the cavity after the distance becomes equal to the 

depth of the cavity. 

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 pas an annu~ar 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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and the side walls are formed in the cavity with the 

distance, and 

a planar base area being adjacent to the 

cavity and surrounding the cav·ity, 

wherein a bottom of the cavity has a convex 

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 , wh_erein 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 O.l - 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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mold allows the distance to be decreased after the 

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 shap~ area. 

20. A mold according to claim 11, wherein the 

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