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DESCRIPTION 

A TRAY FOR A WAFER WITH TAPE FRAME 

 

Technical Field 

[0001] 5 

The present invention relates to a tray used for storing a wafer with tape 

frame in a storage container.  

 

Background Art  

[0002] 10 

Conventionally, a wafer with tape frame is formed by sticking a dicing 

tape on a ring-shaped frame and supporting a semiconductor wafer on the 

dicing tape, and the wafer with tape frame is stored in a storage container 

and transported to a dicing process and a die bonding process. 

[0003] 15 

As a container for storing a wafer with tape frame, it is known to use a 

horizontal (a coin stuck type) transport container for storing a semiconductor 

wafer in a horizontal direction as shown in Patent Document 1, for example. 

More specifically, it is a container for stacking and storing two or more stages 

of frames with tape frame, which comprises a container body having a storage 20 

cylindrical portion for storing the stacked wafers with tape frame and a cover 

body for covering the entire storage cylindrical portion by attaching to the 

container body in a detachable manner, and a positioning rib projects from 

the inner peripheral surface of the storage cylindrical portion for positioning 

the ring-shaped frame in a circumferential direction.  25 

It is also common to interpose a bendable synthetic resin sheet or a 

spacer sheet like dust-free paper between the wafers with tape frame in order 

to prevent vibrations and shocks during container transportation from 

propagating to semiconductor wafers of the wafers with tape frame. 
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[0004] 

On the other hand, recently, the development of chip integration 

technologies (3DS-IC: three dimension stacking IC) using Through Silicon Via 

(TSV) realized sophisticated, high speed and low power consumption chips 

and therefore it is considered as a future semiconductor technology driver. 5 

 

Prior Art Document  

Patent Document 

[0005] 

Patent Document 1: Japanese Patent No. 4562930  10 

  

Disclosure of Invention 

Problems to be resolved by the Invention 

[0006] 

For example, it is necessary to reduce the thickness of a 15 

semiconductor wafer to an ultrathin thickness like 200μm or less in order to 

realize a TSV/3DS-IC structure, and therefore the breakage rate became high 

during handling of the ultrathin semiconductor wafer.  

[0007] 

In a container described in Patent Document 1, swings of 20 

semiconductor wafers by vibrations of a container become large during 

transportation of wafers with tape frame stored in a container when the 

thickness of semiconductor wafers becomes 200μm or less, and as a result, it 

causes a problem of breaking the semiconductor wafers. 

Even if a spacer sheet is interposed between wafers with tape frame, when 25 

the thickness of semiconductor wafers becomes 200μm or less, it is 

insufficient to prevent breakage of the semiconductor wafers because 

vibrations and shocks propagate to the semiconductor wafers during the 

container transportation. 
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[0008] 

The surface of a semiconductor wafer having a 3DS-IC structure has a 

very fine structure because micro bumps are formed on the surface and TDV 

terminals are exposed from the surface. As a result, it causes a problem of 

breaking semiconductor wafers by transferring part of the spacer sheet to the 5 

3DS-IC structure or scratching the 3DS-IC structure by the spacer sheet 

when the spacer sheet directly contacts with the surface of the semiconductor 

wafer having a 3DS-IC structure.  

[0009] 

The purpose of the present invention is to provide a tray for reducing 10 

swings of semiconductor wafers by vibrations of a container even when an 

ultrathin wafer with tape frame comprising a semiconductor wafer having a 

thickness of 200μm or less is transported by being stored in a container, and 

for preventing breakage of a semiconductor wafer by avoiding transcriptions 

and scratches to the surface of the semiconductor wafer even when a 15 

semiconductor wafer having a 3DS-IC structure as a wafer with tape frame is 

transported by being stored in a container.  

 

Means for solving the Problems 

[0010] 20 

In order to resolve the aforementioned problems, a tray according to 

the present invention is constituted as a tray for use in storing a wafer with 

tape frame in a storage container, the wafer with tape frame comprises a 

ring-shaped frame, a dicing tape and a semiconductor wafer, the dicing tape is 

stuck on the rear surface of the ring-shaped frame, the semiconductor wafer 25 

is supported on the dicing tape, wherein the tray is positioned on the upper 

side and the lower side of the wafer with tape frame and has a substantially 

circular shape, the front surface of the tray has a substantially flat portion for 

mounting the wafer with tape frame, at least a portion of the outer peripheral 
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portion of the front surface of the tray includes a convex portion, and a 

projecting portion is formed on the rear surface of the tray so that the 

projecting portion is positioned outside the outer periphery of the 

semiconductor wafer of the wafer with tape frame when the tray is positioned 

on the wafer with tape frame. 5 

The rear surface of the tray is inclined from a point between the 

projecting portion and the outer peripheral portion of the semiconductor 

wafer as a starting point and toward the center portion, and it is preferable to 

set the tilt angle θ in a range between 0.1°and 1.0°. 

 10 

Effect of Invention 

[0011] 

In a tray which is used when a wafer with tape frame is stored in a 

storage container according to the present invention, it is possible to reduce 

swings of a semiconductor wafer by vibrations of the container even when the 15 

wafer with tape frame includes an ultrathin semiconductor wafer having a 

thickness of 200μm or less and it is transported by being stored in the 

container. It is possible to certainly prevent breakage of the semiconductor 

wafer by avoiding transcriptions and scratches to the surface of the 

semiconductor wafer even when a semiconductor wafer having a 3DS-IC 20 

structure as a wafer with tape frame is transported by being stored in the 

container.  

Additionally, it is possible to easily evacuate the inside of the storage 

container and easily take out a tray from the vacuumed container by easily 

pulling air into the container (vacuum is easily cancelled). 25 

Furthermore, it is possible to produce a tray according to the present 

invention at a high yield because the structure of a mold can enable a good 

resin infiltration（a high filling efficiency of melted resin） during formation 

by injection molding. 
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Brief Description of Drawings 

FIG 1. is an explanatory diagram of a stored condition of a storage container. 

FIG 2. is an explanatory diagram showing an example of a tray according to 5 

the present invention; (a) shows a planner view, (b) shows a rear view, (c) 

shows a schematic view for explaining the cut plane along the i-ii line. 

FIG 3. shows an explanatory diagram showing another example of a tray 

according to the present invention; (a) shows a planner view, (b) shows a rear 

view, (c) shows a schematic view for explaining the cut plane along the i-ii-iv 10 

line in (a). 

FIG 4. shows an explanatory diagram showing an example of a condition 

where a tray according to the present invention and a wafer with tape frame 

are loaded in a storage container, and it shows a schematic view of the cut 

plane along the iii-ii line in Fig. 2(a). 15 

FIG 5. shows a partial enlarged view of yet another example of a tray 

according to the present invention, and it is an explanatory diagram showing 

a guide portion formed on the surface. 

FIG 6. is an explanatory diagram showing another example of a condition 

where a tray according to the present invention and a wafer with tape frame 20 

are loaded in a storage container, and it shows a schematic view of the cut 

plane along the v-ii line in Fig. 3(a). 

FIG 7. is an explanatory diagram showing a wafer with tape frame. 

 

A mode for implementing the Invention  25 

Embodiments of a tray according to the present invention will be described 

below referring to the attached drawings. 

[0014] 

[Tray] 
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As shown in Figs. 1, trays 1 according to an example of the present 

invention are laid above and below a wafer with tape frame 2 in a storage 

container 4 comprising a container body 4A and a cover body 4B. Even when 

two or more wafers with tape frame 2 are stacked, trays 1 are laid above and 

below the wafers with tape frame 2.  5 

A tray 1 according to the present invention has a substantially 

circular shape. It may have a complete circle shape or a circular shape with 

cut portions partially on the outer periphery as shown in Fig. 2 (a) and (b), for 

example. 

Fig. 2(a) shows a planner view of a tray 1 observed from its front 10 

surface side and Fig. 2(b) shows a rear view of a tray 1 observed from its rear 

surface side. It is preferable to notch a portion of the outer periphery because 

a tray 1 can be easily caught by an automated machine or a human hand and 

the handling performance is improved during a storing operation of the tray 1 

into the container body 4A or a removing operation of the tray 1 from the 15 

container body 4A. 

Although the tray 1 shown in Fig.1 and Fig.2 (a) and (b) has a circular 

notched portion in its central portion, it is possible to form a tray 1 without 

notched portion in the central portion as shown in Fig. 3 (a) and (b). 

[0016] 20 

In Fig. 2(c) and Fig. 3(c), the symbol O indicates the front surface of 

the tray 1 and the symbol V indicates the rear surface of the tray 1. 

The front surface O of the tray 1 according to the present invention has a 

substantially flat portion for mounting a wafer with tape frame as shown in 

Fig. 2(c), Fig. 3 (c) and Fig. 4, and has a convex portion 11 in at least part of 25 

the outer peripheral portion as shown in Fig. 2(a), Fig. 3 (a) and Fig. 4. 

It becomes difficult for a semiconductor wafer W to swing in a 

downward direction by forming a substantially flat portion for mounting a 

wafer with tape frame 2 on the surface of the tray 1. As a result, it is 
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possible to prevent breakage of the semiconductor wafer W because it is 

possible to reduce swings of the semiconductor wafer W by vibrations of the 

storage container 4 during transportation of the wafer with tape frame 2 

stored in the storage container 4. 

A rib structure may be formed on the front surface of the tray 1 as 5 

long as it does not inhibit insensitiveness of swings of the semiconductor 

wafer W in a downward direction. 

[0017] 

It is also possible to prevent breakage of the semiconductor wafer W 

by inhibiting the horizontal movement of a ring-shaped frame F by having a 10 

convex portion 11 in at least part of the outer peripheral portion on the front 

surface of the tray 1. Additionally, it is possible to improve the stability of 

stacked trays of two or more stages in a storage container by forming convex 

portions 11 in at least four directions, twelve o’clock, three o’clock, six o’clock 

and nine o’clock as shown in Fig. 2 (a). As a result, it is possible to inhibit 15 

movement of the semiconductor wafers W of the wafers with tape frame 2 

mounted on the front surface of the trays 1. It is preferable to set the height of 

the convex portions 11 to equal to or higher than the thickness of the 

ring-shaped frame F. 

The convex portions 11 may be formed in part of the outer peripheral 20 

portion on the front surface of the tray 1 as shown in Fig.2 (a) or formed along 

the entire outer peripheral portion on the front surface of the tray 1.  

[0018] 

Fig. 5 shows yet another example of a tray according to the present 

invention. In the present invention, as shown in Fig. 5, it is possible to inhibit 25 

the horizontal movement of a wafer with tape frame 2 by forming a guide 

portion 13 in the proximity of the outer peripheral portion on the front surface 

of a tray 1 for fixing the wafer with tape frame 2. 

If the guide portions 13 are formed in the shapes and positions as 
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shown in Fig. 5, it becomes most suitable to fix a ring-shaped frame F shown 

in Fig. 7. 

[0019] 

As shown in Fig.4, on the rear surface of a tray 1 according to the 

present invention, a projecting portion 12 is formed so that the projecting 5 

portion 12 is positioned outside the outer periphery of the semiconductor 

wafer W of the wafer with tape frame 2 when the tray 1 is laid on the wafer 

with tape frame 2. 

As a result, as shown in Fig. 4, when the tray 1 is laid on the wafer 

with tape frame 2, the projecting portion 12 formed on the rear surface of the 10 

tray 1 is positioned outside the outer periphery of the semiconductor wafer W. 

In other word, it is possible to prevent breakage of the semiconductor wafer W 

during transportation of the storage container 4 by inhibiting upward 

movement of the wafer with tape frame 2 because the projecting portion 12 of 

the tray 1 is positioned above the exposed portion of the dicing tape T.  15 

Although the projecting portion 12 is positioned above the exposed 

portion of the dicing tape T, the projecting portion 12 of the tray 1 may contact 

with the exposed portion of the dicing tape T as long as the projecting portion 

12 is not strongly adhered to the dicing tape T by an adhesive agent and it is 

not difficult to detach the tray 1 from the dicing tape T when the tray 1 is 20 

taken out from the storage container 4.  

[0020] 

The projecting portion 12 formed on the rear surface of the tray 1 

according to the present invention can have a circular arc rectangular shape 

as shown in Fig. 2(b) or a ring-shape.  25 

The cross-sectional shape of the projecting portion 12 can be a trapezoidal 

shape as shown in Fig. 2(c), a triangular shape, a rectangular shape or a 

semicircular shape (a dot shape).  

It is preferable to form the cross-sectional shape of the projecting 
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portion 12 as a trapezoidal shape, because it can inhibit more effectively 

upward movement of the wafer with tape frame 2 by having the tip portion of 

the projecting portion 12 contact with the exposed portion of the dicing tape T 

by “plane” as shown in Fig. 2(c).  

[0021] 5 

When the tip portion of the projecting portion 12 positioned above the 

exposed portion of the dicing tape T has a planer shape, the plane may 

include a V-shaped convex portion, a V-shaped concave portion, a semicircular 

convex portion or a semicircular concave portion, and then it becomes easier 

to vacuum the storage container 4 which stores wafers with tape frame 2 and 10 

trays 1. As a result, it also inhibits upward movement of the wafer with tape 

frame 2, and it becomes easier to detach the tray 1 from the dicing tape T 

when the tray 1 is taken out from the storage container 4 even if the 

projecting portion 12 is contacted with the adhesive agent of the dicing tape T. 

It is possible to inhibit swings of the dicing tape T more effectively, 15 

and it is also possible to achieve yet better resin spreading during injection 

molding by forming recesses 12’ in an area on the front surface O of the tray 1 

which corresponds to the position of the projecting portion 12 as shown in Fig. 

2 (a). Fig. 2 (a) shows an example where four recesses 12’ are formed for each 

projecting portion 12. 20 

[0022] 

It is possible to put the upper surface of the semiconductor wafer W in 

a non-contacted condition during transportation of the semiconductor wafer 

W having a 3DS-IC structure while being stored in the storage container 4, 

and therefore it is possible to prevent breakage of the semiconductor wafer W 25 

by inhibiting transcriptions and scratches to the semiconductor wafer W 

having a 3DS-IC structure because an air gap (a clearance) can be formed 

between the upper surface of the semiconductor wafer W and the tray 1 as 

shown in Fig. 4 by forming the convex portion 11 and the projecting portion 12 
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on the tray 1 as described above. 

According to the present invention, as shown in Fig. 3 and Fig. 6 (a) 

through (c), it is possible to make the rear surface V of the tray inclined 

toward the center portion “ii” and starting from a point between the 

projecting portion 12 and the outer peripheral portion “e” of the 5 

semiconductor wafer W. If the rear surface V of the tray 1 is inclined toward 

the center portion “ii”, it is possible to securely prevent scratches and 

transcriptions to the wafer surface even when an ultrathin wafer W having a 

thickness of 200μm or less swings upward. Additionally, it is easier to take 

out a tray 1 from a vacuum packed container because it is easy to take air into 10 

the inclined rear surface (easy for vacuum cancellation), and the resin 

spreading (the filling efficiency of melted resin) is improved during injection 

molding in comparison with a non-inclined (flat) tray. 

It is preferable to set the tilt angle θ to a range between 0.1°and 1.0°, 

and more preferably the tilt angle θis set to a range between 0.4°and 0.5°, 15 

because the above mentioned effects cannot be obtained if the tilt angle θ is 

too large or too small. 

It is also possible to form a rib structure on the rear surface of the tray 

1 as long as neither scratch nor transcription is made on the wafer surface. 

[0023] 20 

A tray 1 according to the present invention can be formed by injection 

molding, vacuum forming or pressure forming of synthetic resin. As synthetic 

resin, it is possible to use polypropylene series resin, polystyrene series resin, 

ABS series resin, polycarbonate series resin, polyacetal series resin, 

polyphenylene ester series resin, polyethernitrie series resin, polyphenylene 25 

sulfide series resin, polyphthale amide series resin, polyarylate series resin, 

polysulphone series resin, polyetersulphone series resin, polyeter imide series 

resin, liquid crystal polymer series resin, polyetheretherketone series resin, 

etc. 
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It is also possible to set the surface resistance value of a tray to a 

range between 101 and 1012Ω  by adding conductive fillers or an 

anti-electrostatic agent to synthetic resin or applying a conductive process to 

the tray surface after molding. As conductive fillers, it is possible to use 

carbon black, graphite carbon, graphite, carbon fiber, metal powder, metal 5 

fiber, metal oxide powder, metal coated inorganic fine powder, metal coated 

organic fine powder, and metal coated fiber. 

As a conductive process, it is possible to form a conductive polymer 

polymerized film directly on a molded tray surface or coat paints containing 

conductive polymer and binder resin on a molded tray. 10 

[0024] 

[Wafer with tape frame] 

A wafer with tape frame 2 is made by sticking a dicing tape T to the 

rear surface of a ring-shaped frame F and supporting a semiconductor wafer 

W on the dicing tape T so that it is positioned inside the ring-shaped frame F 15 

as shown in Fig.7. The dotted line in Fig. 7 indicates that the dicing tape T is 

stuck to the rear surface of the ring-shaped frame F. 

[0025] 

[Ring-shaped frame] 

A ring-shaped frame F is used to set a semiconductor wafer W to a 20 

dicing process machine (not shown in drawings) by positioning the 

semiconductor wafer W in a predetermined direction. The ring-shaped frame 

F is obtained by punching a stainless steel plate of a thickness between 1mm 

and 3mm to form a rig-shaped plate having a center hole, and the inner 

diameter of the center hole is set to accommodate a wafer of a diameter of 5 25 

inches, 6 inches, 8 inches, 12 inches or 18 inches within the center hole.  

[0026] 

[Dicing tape] 

The rear surface of a ring-shaped frame F is stuck to a dicing tape T, 
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and a semiconductor wafer W is supported on the dicing tape T so that it is 

positioned inner side of the ring-shaped frame F. The dicing tape T has at 

least a base member and an adhesive layer. The adhesive layer is formed on 

the side for contacting with the ring-shaped frame F and the semiconductor 

wafer W. 5 

[0027] 

[Semiconductor wafer] 

A semiconductor wafer W may be formed by various materials like 

silicon, GaAs(Gallium Arsenic), GaP(Gallium Phosphorus), etc. The 

semiconductor wafer W is produced by grinding the surface of the both sides, 10 

polishing the surface of at least one side to a mirror surface and forming a 

circuit pattern on the polished side. Alternatively, the semiconductor wafer 

may have circuit patterns on the both sides.  

[0028] 

[Storage container] 15 

As shown in Fig.1, a storage container 4 has a short cylindrical profile 

having a substantially circular shaped bottom face when a cover body 4B is 

attached to a container body 4A. Alternatively, a storage container 4 may 

have a short prismatic profile having a substantially square shaped bottom 

face when a cover body 4B is attached to a container body 4A as shown in 20 

Japanese patent No. 4562930. 

The container body 4A and the cover body 4B are monolithic molded by 

injection molding using conductive plastics with conductive fillers or an 

antistatic agent added, or polymer alloying treated conductive plastics as 

materials. As the added conductive fillers, it is possible to use carbon black, 25 

graphite carbon, graphite, carbon fiber, metal powder, metal fiber, metal oxide 

powder, metal coated inorganic fine powder, metal coated organic fine powder 

and metal coated fiber. 

[0029] 
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A dicing tape T is stuck to the rear surface of a ring-shaped frame F, 

and a semiconductor wafer W is supported on the dicing tape to form a wafer 

with tape frame 2. The wafer with tape frame 2 is stored in a container body 

4A, and a cover body 4B is attached to the container body 4A to form a storage 

container 4 for storing and transporting the wafer with tape frame 2. 5 

When two or more stages of wafers with tape frame are staked and 

stored in the storage container 4, as shown in Fig. 1, first of all, a cushion 

member 3 like an antistatic cushion sheet is put in the container body 4A, a 

tray 1 is put on the cushion sheet 3 so that the rear surface of the tray 1 faces 

the cushion sheet 3, and a wafer with tape frame 2 is stored. Next, a tray 1 is 10 

put on the wafer with tape frame 2 so that the rear surface of the tray 1 faces 

the lower wafer with tape frame 2, and then a stack of a wafer with tape 

frame 2 and a tray 1 are stored repeatedly in a similar fashion, a cushion 

member 3 is positioned on the topmost tray 1, and the cover body 4B is 

attached to the container body 4A. 15 

The cover body 4B may be firmly fixed to the container body 4A using metal 

fitting after attaching the cover body 4B to the container body 4A by attaching 

metal fitting (not shown in drawings) to the notched part formed in the 

container body 4A. 

[0030] 20 

[Container body] 

A container body 4A has a substantially circular shaped base portion 

4AA as shown in Fig.1, and a storage cylindrical portion 4AB is integrally 

formed on the base portion 4AA to project from the base portion 4AA. For 

example, four notched parts 4AC are formed in the storage cylindrical portion 25 

4AB so that the notched parts 4AC can grip the outer periphery of the wafer 

with tape frame 2. Each notched part 4AC is formed with a predetermined 

width from the end portion of the storage cylindrical portion 4AB toward the 

base portion 4AA and arranged at equal intervals in a circumferential 
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direction of the storage cylindrical portion 4AB. 

[0031] 

[Cover body] 

The cover body 4B has a cylindrical portion 4BA which covers the 

outer periphery of the storage cylindrical portion 4AB by fitting to the outer 5 

peripheral surface of the storage cylindrical portion 4AB of the container body 

4A.  

[0032] 

[Cushion member] 

It is preferable to position cushion members 3 at the upper and lower 10 

ends of the stacked trays 1 and wafers with tape frame 2 in the container 

body 4A and it is possible to inhibit addition of vibrations and shocks to the 

trays 1 and the wafers with tape frame 2. As material of the cushion member, 

it is possible to use soft polyurethane form, polyethylene form, polypropylene 

form, polystyrene form, etc. 15 

The cushion members at the ends can be conductive, and it is 

preferable to set the surface resistance to 1012Ω or less.  

 

Embodiment 

[0033] 20 

[Production of a tray] 

A tray having a shape shown in Fig. 2 (Embodiment 1) and a tray 

having a shape shown in Fig. 3 (Embodiment 2) were obtained by injection 

molding of polycarbonate resin containing carbon fiber (“Panlite B-7115R” 

made by Teijin Chemicals Ltd.: the content ratio of carbon fiber is about 15%). 25 

The surface resistances of the obtained trays were in a range between 102Ω 

and 105Ω. 

[0034] 

Drop tests and transcription tests were performed for the obtained 
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trays according to Embodiments 1 and 2. The test methods were as follows.  

[0035] 

[Drop test]  

A storage container 4 (a columnar shaped storage container of 430mm 

in outer diameter x 74mm in height) was prepared by storing a cushion 5 

member 3, a tray 1, a wafer with tape frame 2, a tray 1, and then a stack of a 

wafer with tape frame 2 and a tray 1 repeatedly in the container body 4A 

shown in Fig.1, and putting a cushion member 3 on the topmost tray 1, and 

attaching the cover body 4B to the container body 4A. Eight trays 1 and seven 

wafers with tape frame 2 were stored in the storage container 4 in total. The 10 

storage container 4 was wrapped using two shock absorbers (“PP Packing” 

made by Achilles Corporation: ND-12PP ), and the wrapped storage container 

was put into a cardboard box (a rectangular shaped cardboard box of external 

dimensions: 550mm in length x 550mm in width x 185mm in height). 

Next, a drop test was performed on the cardboard box including the 15 

storage container 4 and the two shock absorbers complying with ISO2248. 

Specifically, a free fall (falling direction: 1 edge 3 ridge line 6 plane) of the 

cardboard box was performed from a height of 80cm and 100cm using a drop 

test device (DTS-100 made by Shinyei Technology Co., Ltd.), and then all 

wafers with tape frame 2 were taken out from the storage container 4 and the 20 

conditions of the semiconductor wafers W of the wafers with tape frame 2 

were observed visually.  

As a result, in either a storage container using a tray according to 

Embodiment 1 or a storage container using a tray according to Embodiment 2, 

neither breakage nor scratch was found in any of the wafers W. By 25 

observations using a laser microscope (VK-8500 made by Keyence 

Corporation), fine scratches were found along the center circular notched 

portion in some wafers W in Embodiment 1, and no scratch was found in any 

of the wafers W in Embodiment 2. . 
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[0036] 

[Transcription test] 

A cushion member 3, a tray 1, a wafer with tape frame 2, a tray 1, a 

tray 1, a wafer with tape frame 2, …., a tray 1 and a cushion member 3 were 

stored in a container body 4A shown in Fig. 1 in this order, a cover body 4B 5 

was attached to the container body 4A. The storage container 4 was kept in 

this condition for six months and all wafers with tape frames 2 were taken 

out from the storage container 4 and the surface of the semiconductor wafers 

W of the wafers of tape frame 2 were observed using a laser microscope 

(VK-8500 made by Keyence Corporation).  10 

As a result, neither breakage by transcription nor scratch was found 

in any surface of the semiconductor wafers W in either a storage container 

using trays according to Embodiment 1 or a storage container using trays 

according to Embodiment 2. Adhesion of dusts was found in the inside of the 

central circular notched portion on the surface of the wafer W only at the 15 

uppermost stage in Embodiment 1, and no adhesion of dusts was found in 

Embodiment 2. 

 

 

Explanation of the reference numbers 20 

[0037] 

1: tray 

11: convex portion 

12: projecting portion  

12’: recess 25 

13: guide portion  

2: wafer with tape frame 

3: cushion member 

4: container 
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4A: container body 

4AA: base portion 

4AB: storage cylindrical portion 

4AC: notched portion  

4B: cover body 5 

4BA: cylindrical portion 

W: semiconductor wafer 

F: ring-shaped frame 

T: dicing tape 

O: front surface side of tray 10 

V: rear surface side of tray 

e: outer peripheral portion of wafer 

θ: tilt angle 



18 

CLAIMS 

1. A tray for use in storing a wafer with a tape frame in a storage

5 

container, the wafer with the tape frame comprises a ring-shaped frame, a 

dicing tape and a semiconductor wafer, the dicing tape is stuck on a rear 

surface of the ring-shaped frame, the semiconductor wafer is supported on 

the dicing tape, wherein, 

10 

15 

the tray has a substantially circular shape and is positioned on a 

upper side and a lower side of the wafer with the tape frame;

a front surface of the tray has a substantially flat portion for 

mounting the wafer with the tape frame, at least a portion of a outer 

peripheral portion of the front surface of the tray includes a convex 

portion; and 

a projecting portion is formed on a rear surface of the tray so that the 

projection portion is positioned outside an outer periphery of the 

semiconductor wafer of the wafer with the tape frame and right above 

the exposed portion of the dicing tape when the tray is positioned on

the wafer with the tape frame.

2. A tray according to Claim 1, wherein the rear surface of the tray is

20 inclined from a point between the projecting portion and the outer peripheral 

portion of the semiconductor wafer as a starting point and toward a center 

portion, a tilt angle θ of the rear surface is set in a range between 0.1°and 

1.0°. 




