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TAPE AFFIXING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a tape aff ixing 

apparatus for affixing a tape to a ring frame and a  

wafer. 

Description of the Related Art 

        As disclosed in JP 2011-086687A, for exampl e, there 

is known a tape affixing apparatus that affixes a 

circular tape, e.g., a circular dicing tape, to a r ing 

frame having a circular opening defined therein, th ereby 

closing the circular opening, and then affixes a wa fer to 

the tape that is exposed through the opening, there by 

integrally combining the ring frame and the wafer w ith 

each other with the tape. 

        The tape affixing apparatus described above  uses a 

tape unit including a belt-shaped (band-shaped) 

protective sheet, hereinafter referred to as a shee t, 

with a plurality of circular tapes arrayed at equal  

spaced intervals longitudinally along the sheet and  

affixed to the sheet.  The tape unit is wound into a roll 

around a spool such that the circular tapes are 

positioned on an inner side of the sheet.  The spoo l with 
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the tape unit wound thereon is fitted over a shaft of the 

tape affixing apparatus.  Then, the sheet is grippe d and 

pulled from an end of an outermost layer of the tap e unit 

roll, and a peel plate is pressed against the sheet  of 

the tape unit to form a bend in the tape unit, peel ing 

off a first one of the circular tapes from the shee t. 

        An end of the circular tape peeled off from  the 

sheet is positioned on the ring frame, and the circ ular 

tape is pressed against the ring frame by a rolling  

roller to affix the end of the circular tape to the  ring 

frame.  While progressively peeling off the circula r tape 

from the sheet, the rolling roller presses the circ ular 

tape to affix the circular tape to an upper surface  of 

the wafer and an upper surface of the ring frame. 

 

SUMMARY OF THE INVENTION 

        Since the circular tape is affixed to the w afer and 

the ring frame while at the same time the circular tape 

is peeled off from the sheet, there is a spacing be tween 

the peel plate and the roller.  At the end of proce ssing 

affixing the circular tape to the wafer and the rin g 

frame, the circular tape drops by gravity from the sheet 

and is affixed to the ring frame under its own weig ht.  

Thereafter, the roller presses the circular tape to  the 
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ring frame.  Therefore, when the circular tape is a ffixed 

to the ring frame, the circular tape may be wrinkle d or 

air bubbles may be trapped between the circular tap e and 

the ring frame. 

        A portion of the affixed circular tape that  is 

wrinkled and/or traps air bubbles between itself an d the 

ring frame tends to lack enough bonding power, and may 

not be expanded sufficiently when the circular tape  is 

expanded to divide the wafer in a dicing process.  If the 

circular tape is not sufficiently expanded, then de vice 

chips on the wafer may contact each other, tending to 

chip themselves, or the circular tape may peel off from 

the ring frame. 

        It is therefore an object of the present in vention 

to provide a tape affixing apparatus that is capabl e of 

affixing a circular tape to a ring frame and a wafe r 

without wrinkling the circular tape and/or trapping  air 

bubbles between the circular tape and the ring fram e. 

        In accordance with an aspect of the present  

invention, there is provided a tape affixing appara tus 

for affixing one at a time of a plurality of circul ar 

tapes disposed in a longitudinal array on a belt-sh aped 

sheet of a belt-shaped tape unit and peeled off the refrom 

to a ring frame and a wafer disposed in an opening 
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defined in the ring frame, thereby integrally combi ning 

the ring frame and the wafer with the circular tape , 

including a holding table having a ring frame holde r for 

holding the ring frame and a wafer holder for holdi ng the 

wafer in the opening in the ring frame, a reel-out unit 

for reeling out the belt-shaped tape unit while rot ating, 

a take-up unit for winding up the belt-shaped sheet  from 

which the circular tape has been peeled off while 

rotating, a peel plate for contacting the belt-shap ed 

sheet between the reel-out unit and the take-up uni t and 

forming a bend in the belt-shaped tape unit with th e 

belt-shaped sheet inside to peel off the circular t ape 

from the belt-shaped sheet, a tape affixing roller for 

pressing the circular tape peeled off from the belt -

shaped sheet against the ring frame and the wafer t o 

affix the circular tape to the ring frame and the w afer, 

and an ejector nozzle for ejecting air toward the t ape 

affixing roller from outside of an outer circumfere nce of 

the ring frame held by the ring frame holder in a 

direction perpendicular to a rotational shaft on wh ich 

the tape affixing roller is rotatably mounted.  Whi le the 

circular tape peeled off from the belt-shaped sheet  and 

tending to sag downwardly is being pressed against a side 

surface of the tape affixing roller by the air ejec ted 
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from the ejector nozzle, the tape affixing roller i s 

rotated to affix the circular tape to the ring fram e and 

the wafer. 

        Preferably, the ejector nozzle ejects the a ir along 

an upper surface of the ring frame held by the ring  frame 

holder. 

        Preferably, the ejector nozzle ejects the a ir at an 

angle in a range of 0 degree representing a directi on 

parallel to an upper surface of the ring frame upwa rdly 

to 45 degrees. 

        The tape affixing apparatus according to th e aspect 

of the present invention includes the ejector nozzl e for 

ejecting air toward the tape affixing roller from o utside 

of the outer circumference of the ring frame held b y the 

ring frame holder in the direction perpendicular to  a 

rotational shaft on which the tape affixing roller is 

rotatably mounted.  Therefore, while the circular t ape 

peeled off from the belt-shaped sheet and tending t o sag 

downwardly is being pressed against a side surface of the 

tape affixing roller by the air ejected from the ej ector 

nozzle, the tape affixing roller is rotated to affi x the 

circular tape to the ring frame and the wafer.  As a 

result, the circular tape is affixed to the wafer a nd the 

ring frame without wrinkling and/or trapping air bu bbles 
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between the circular tape and the wafer and the rin g 

frame.  Therefore, when the circular tape is subseq uently 

expanded to divide the wafer into individual device  chips 

in a dicing process, adjacent ones of the device ch ips on 

the wafer are prevented from contacting each other and 

from chipping themselves. 

        In a case where the ejector nozzle ejects t he air 

along the upper surface of the ring frame held by t he 

ring frame holder, the ejected air is able to press  the 

circular tape more reliably against the side surfac e of 

the tape affixing roller. 

        In a case where the ejector nozzle ejects t he air 

at an angle in the range of 0 degree representing t he 

direction parallel to the upper surface of the ring  frame 

upwardly to 45 degrees, the ejected air is able to press 

the circular tape more reliably against the side su rface 

of the tape affixing roller. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating b y way of 

example a tape unit wound into a roll; 

        FIG. 2 is a perspective view illustrating b y way of 

example a tape affixing apparatus according to an 

embodiment of the present invention; 

        FIG. 3 is a side elevational view, partly i n cross 

section, illustrating a manner in which a tape star ts 

being affixed to a ring frame and a wafer on the ta pe 

affixing apparatus; 

        FIG. 4 is a side elevational view, partly i n cross 

section, illustrating a manner in which the tape en ds 

being affixed to the ring frame and the wafer while  the 

tape is being pressed against a side surface of a t ape 

affixing roller by a stream of air ejected along an  upper 

surface of the ring frame on the tape affixing appa ratus; 

        FIG. 5 is an enlarged fragmentary side elev ational 

view, partly in cross section, illustrating a manne r in 

which the tape ends being affixed to the ring frame  and 

the wafer while the tape is being pressed against t he 

side surface of the tape affixing roller by the str eam of 

air ejected along the upper surface of the ring fra me on 

the tape affixing apparatus; and 
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        FIG. 6 is an enlarged fragmentary side elev ational 

view, partly in cross section, illustrating a manne r in 

which the tape ends being affixed to the ring frame  and 

the wafer while the tape is being pressed against t he 

side surface of the tape affixing roller by a strea m of 

air ejected in an angular range of 0 degree upwardl y to 

45 degrees where the 0 degree represents a directio n 

parallel to the upper surface of the ring frame acc ording 

to a modification of the embodiment. 

 

DETAILED DESCRIPTON OF THE PREFERRED EMBODIMENT 

        Certain directions including X-axis, Y-axis , and Z-

axis directions will be used to represent the 

orientations of some components in the description and 

drawings to be referred to below.  The X-axis direc tions 

include a + X direction and a – X direction that ar e 

oriented away from each other, the Y-axis direction s 

include a + Y direction and a – Y direction that ar e 

oriented away from each other, and the Z-axis direc tions 

include a + Z direction and a – Z direction that ar e 

oriented away from each other. 

        A tape unit TU illustrated in FIG. 1 is of a 

structure where a belt-shaped (band-shaped, web-sha ped) 

tape T5 including a base T51 made of polyethylene, for 
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example, and an adhesive layer T52 formed on a surf ace of 

the base T51, and a belt-shaped protective sheet T1 , 

hereinafter referred to as "sheet T1," for protecti ng the 

adhesive layer T52 are affixed to each other. 

        The belt-shaped tape T5 is precut into a pl urality 

of circular areas that are commensurate in diameter  with 

the opening of a ring frame F (see FIG. 2) shaped a s an 

annular plate to which they are to be affixed.  The  

circular areas act as circular tapes T2 each 

corresponding in shape to a circular wafer W to whi ch it 

is to be affixed.  The circular tapes T2 are affixe d to 

the protective tape T1 at equal spaced intervals al ong 

the longitudinal directions of the protective tape T1, 

i.e., X-axis directions in FIG. 1.  The tape unit T U is 

wound in a tape roll around a tube or spool T3 with  the 

circular tapes T2 on the inner side of the sheet T1 .  The 

circular tapes T2 are larger in diameter than the 

circular opening (see FIG. 2) of the ring frame F a nd 

smaller in diameter than the outside diameter of th e ring 

frame F. 

        FIG. 2 illustrates in perspective a tape af fixing 

apparatus 1 according to a preferred embodiment of the 

present invention.  The tape affixing apparatus 1 i ncludes 

an elongate base block 10 on which various componen ts, to 
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be described below, of the tape affixing apparatus 1 are 

mounted.  The elongate base block 10 has longitudin al 

directions extending parallel to the X-axis directi ons.  

The tape affixing apparatus 1 is able to produce wo rk 

sets each including a ring frame F and a wafer W th at are 

integrally combined with each other by a circular t ape 

T2. 

        As illustrated in FIG. 2, the ring frame F is in 

the form of an annular flat plate made of a metal s uch as 

stainless steel (SUS), for example, and has a circu lar 

opening defined therein that has an inside diameter  

larger than the diameter of the wafer W.  The ring frame F 

has its outer circumferential portion partly cut of f 

along flat lines, providing a pair of first flat su rfaces 

that lie parallel to each other and diametrically 

opposite each other and a pair of second flat surfa ces 

that lie parallel to each other and diametrically 

opposite each other.  The pair of first flat surfac es and 

the pair of second flat surfaces are used to positi on the 

ring frame F. 

        The wafer W is a circular semiconductor waf er made 

of a base material of silicon or the like, for exam ple.  

The wafer W has a face side, i.e., a lower surface,  Wa 

facing downwardly in FIG. 2 and having a plurality of 
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devices formed in respective areas demarcated in a grid 

pattern.  The devices are protected by a protective  tape, 

not illustrated, affixed to the face side Wa.  The wafer W 

has a reverse side, i.e., an upper surface, Wb to w hich a 

circular tape T2 is to be affixed.  The wafer W may  be 

made of a base material other than silicon, e.g., g allium 

arsenide, sapphire, gallium nitride, ceramic, resin , 

silicon carbide, or the like, and may be a rectangu lar 

packaged substrate or the like. 

        The base block 10 of the tape affixing appa ratus 1 

has a horizontal upper surface.  A reel-out unit 80  for 

reeling out the tape unit TU while rotating is disp osed 

above a rear area of the base block 10 in a + X 

direction.  The reel-out unit 80 includes a rotatio nal 

shaft inserted axially through the spool T3 of the tape 

unit TU wound in the roll.  The rotational shaft of  the 

reel-out unit 80 is coupled to a rotary actuator su ch as 

an electric motor, not illustrated.  The rotational  shaft 

extends axially in Y-axis directions perpendicular to the 

X-axis directions in a horizontal plane.  The tape unit TU 

is supported on the rotational shaft for rotation 

therewith.  When the rotational shaft is rotated ab out its 

central axis by the rotary actuator, the tape unit TU 

rotates therewith, unwinding the tape unit TU into the 
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belt-shaped tape unit TU with the circular tapes T2  on 

the upper side thereof and delivering the belt-shap ed 

tape unit TU toward a peel plate 15.  A pinch rolle r or 

the like, not illustrated, for preventing the tape unit 

TU from sagging, etc. is disposed between the peel plate 

15 and the reel-out unit 80. 

        A take-up unit 82 for winding the sheet T1 from 

which tapes T2 have been peeled off while rotating is 

disposed in a position below and behind the reel-ou t unit 

80.  The take-up unit 82 has a rotatable shaft for winding 

up the sheet T1.  The rotational shaft of the take- up unit 

82 extends in the Y-axis directions and is coupled to a 

rotary actuator such as an electric motor, not 

illustrated.  The peel plate 15, which is disposed 

obliquely forwardly and downwardly of the reel-out unit 

80, has a tip end for contacting the sheet T1 betwe en the 

reel-out unit 80 and the take-up unit 82 and formin g a 

sharp bend in the tape unit TU with the sheet T1 in side, 

around the tip end, peeling off one at a time of th e 

circular tapes T2 from the tape unit TU. 

        The peel plate 15 is in the form of a slant ed plate 

having a triangular cross-sectional shape as viewed  in 

side elevation along the Y-axis directions.  The pe el 

plate 15 has a length along the Y-axis directions t hat is 
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equal to or larger than a width of the sheet T1 alo ng the 

Y-axis directions.  The tip end of the peel plate 1 5 may 

be rounded to protect the tape unit TU against dama ge.  As 

illustrated in FIGS. 3 and 4, the tip end of the pe el 

plate 15 presses and bends the sheet T1 into a shar p 

angle, peeling off one at a time of the circular ta pes T2 

from the sheet T1. 

        For example, as illustrated in FIG. 5, the peel 

plate 15 is mounted on a movable plate member 161 m ovably 

mounted on a plate base 160 that extends obliquely 

upwardly.  The peel plate 15 is disposed opposite a  tape 

affixing roller 30, to be described later, that aff ixes 

the circular tape T2 peeled off from the sheet T1 t o the 

ring frame F and the wafer W by pressing the circul ar 

tape T2 to the ring frame F and the wafer W.  The m ovable 

plate member 161 is reciprocably movable obliquely 

upwardly and downwardly on the plate base 160 by a ball 

screw mechanism or the like, not illustrated, to po sition 

the peel plate 15 appropriately with respect to the  tape 

unit TU.  In FIGS. 2 through 4, the plate base 160 and the 

movable plate member 161 by which the peel plate 15  is 

movable are omitted from illustration. 

        As illustrated in FIG. 2, the sheet T1 from  which 

the circular tape T2 has been peeled off by the pee l 
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plate 15 is delivered rearwardly of the peel plate 15 in 

the + X direction.  The sheet T1 is then wound up i nto a 

roll on the rotational shaft of the take-up unit 82  as 

the rotational shaft is rotated about its central a xis by 

the rotary actuator.  The rotary actuator of the ta ke-up 

unit 82 has its torque controlled to control the sp eed at 

which to pull the sheet T1 from the tape unit TU in  the 

form of the tape roll on the reel-out unit 80.  Bet ween 

the take-up unit 82 and the peel plate 15, there is  

disposed a sheet support roller 820 for supporting the 

sheet T1 from which circular tapes T2 have been pee led 

off to prevent it from sagging. 

        As illustrated in FIG. 2, the tape affixing  

apparatus 1 includes a holding table, i.e., holding  

means, 2 mounted on the base block 10 and having a ring 

frame holder 20 for holding the ring frame F and a wafer 

holder 21 for holding the wafer W in the opening in  the 

ring frame F, and a tape affixing roller 30 for aff ixing 

a circular tape T2 peeled off from the sheet T1 to the 

ring frame F and the wafer W by pressing the circul ar 

tape T2 to the ring frame F and the wafer W. 

        As illustrated in FIGS. 2 and 3, the ring f rame 

holder 20 is of a square shape as viewed in plan, f or 

example, and has an upwardly open cavity 200 define d 
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centrally therein with the wafer holder 21 housed 

therein.  The ring frame holder 20 has an upper sur face 

20a acting as a ring frame holding surface that is flat.  

A plurality of, e.g., four, suction cup housing rec esses, 

not illustrated, are defined in the upper surface 2 0a of 

the ring frame holder 20.  The suction cup housing 

recesses house therein respective suction cups 25, 

illustrated in FIG. 2 only, for attracting the ring  frame 

F under suction on the upper surface 20a of the rin g 

frame holder 20.  The suction cups 25 are of a circ ular 

shape as viewed in plan and made of an elastically 

deformable elastic material such as rubber, for exa mple.  

The suction cups 25 are held in fluid communication  with 

a suction source such as an evacuating apparatus, n ot 

illustrated. 

        The ring frame holder 20 is not limited to the 

outer profile and structural details that are illus trated 

in the present embodiment. 

        On the upper surface 20a of the ring frame holder 

20, there are disposed a first fixed positioner 23 in the 

form of two fixed pins or the like and a first mova ble 

positioner 24 in the form of a movable pin or the l ike 

that is diametrically opposite the first fixed posi tioner 

23 across the ring frame holder 20 and is movable t oward 
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and away from the first fixed positioner 23 in dire ctions 

parallel to the upper surface 20a.  On the upper su rface 

20a of the ring frame holder 20, there are also dis posed 

a second fixed positioner 26 in the form of two fix ed 

pins or the like and a second movable positioner 27  in 

the form of a movable pin or the like that is 

diametrically opposite the second fixed positioner 26 

across the ring frame holder 20 and is movable towa rd and 

away from the second fixed positioner 26 in directi ons 

parallel to the upper surface 20a.  These first fix ed 

positioner 23 and the first movable positioner 24 a nd the 

second fixed positioner 26 and the second movable 

positioner 27 act to position or center the ring fr ame F 

on the upper surface 20a. 

        The directions along which the first fixed 

positioner 23 and the first movable positioner 24 a re 

positioned opposite each other across the ring fram e 

holder 20 and the directions along which the second  fixed 

positioner 26 and the second movable positioner 27 are 

positioned opposite each other across the ring fram e 

holder 20 are substantially perpendicular to each o ther 

in a horizontal plane on the upper surface 20a. 

        According to the present embodiment, at lea st the 

first fixed positioner 23 and the first movable 
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positioner 24 or the second fixed positioner 26 and  the 

second movable positioner 27 sandwich therebetween at 

least either the pair of first flat surfaces or the  pair 

of second flat surfaces on the outer circumference of the 

ring frame F, thereby positioning or centering the ring 

frame F in a target position on the upper surface 2 0a of 

the ring frame holder 20.  Thereafter, the ring fra me F is 

held under suction on the upper surface 20a by the 

suction cups 25. 

        As illustrated in more detail in FIG. 3, th e wafer 

holder 21, which has a circular outer profile, incl udes 

an attracting member 210 made of a porous material for 

attracting the wafer W under suction thereon and a frame 

211 that is of a vertically recessed cross-sectiona l 

shape having an upwardly open cavity defined therei n and 

supports the attracting member 210 thereon.  The 

attracting member 210 is fitted in the cavity in th e 

frame 211 and held in fluid communication with the 

suction source, not illustrated.  The attracting me mber 

210 has a flat upper holding surface 210a.  When a suction 

force, i.e., a negative pressure, produced by the s uction 

source is transmitted to the holding surface 210a, the 

wafer holder 21 holds the wafer W under suction on the 

holding surface 210a. 
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        A height of the upper surface 20a of the ri ng frame 

holder 20 is selected such that when the wafer W is  held 

on the holding surface 210a of the wafer holder 21 and 

the ring frame F is held on the upper surface 20a o f the 

ring frame holder 20, the upper surface of the ring  frame 

F and the upper surface Wb of the wafer W lie 

substantially flush with each other. 

        As illustrated in FIGS. 2 and 3, the base b lock 10 

supports thereon a holding table moving mechanism, i.e., 

holding table moving means, 13 for reciprocably mov ing 

the wafer holder 21 and the ring frame holder 20 in  the 

X-axis directions.  The holding table moving mechan ism 13 

includes a ball screw 130 having a central axis ext ending 

in the X-axis directions, a pair of guide rails 131  

extending parallel to the ball screw 130 and dispos ed one 

on each side of the ball screw 130, and an electric  motor 

132 coupled to an end of the ball screw 130 for rot ating 

the ball screw 130 about its central axis.  The rin g frame 

holder 20 has a nut, not illustrated, on its lower 

surface that is threaded over the ball screw 130.  When 

the electric motor 132 is energized, it rotates the  ball 

screw 130 about its central axis, causing the nut t o move 

the wafer holder 21 and the ring frame holder 20 

reciprocably along the X-axis directions while the wafer 
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holder 21 and the ring frame holder 20 are being gu ided 

by the guide rails 131. 

        As illustrated in FIG. 2, the tape affixing  roller 

30 is disposed in a position above the path along w hich 

the ring frame holder 20 is movable and in the vici nity 

of the tip end of the peel plate 15 that has been l owered 

to an affixing position.  The tape affixing roller 30 has 

an axial length that is equal to or larger than a w idth 

of the ring frame holder 20 along the Y-axis direct ions, 

and is rotatably supported on a roller frame, not 

illustrated.  The tape affixing roller 30 is rotata bly 

mounted on a roller rotational shaft 32, hereinafte r 

referred to as a rotational shaft 32.  The tape aff ixing 

roller 30 has its axis extending across the ring fr ame 

holder 20 in the Y-axis directions, and is vertical ly 

movable by a roller lifting and lowering mechanism,  i.e., 

roller lifting and lowering means, 31 (see FIG. 5).  

        As illustrated in FIGS. 2 and 3, the tape a ffixing 

apparatus 1 includes an ejector nozzle 35 for eject ing 

air in a – X direction that is perpendicular in a 

horizontal plane to the rotational shaft 32 of the tape 

affixing roller 30, from outside of the outer 

circumference of the ring frame F held by the ring frame 

holder 20 toward the tape affixing roller 30. 
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        Specifically, a nozzle rest 36 is disposed 

centrally on a side surface of the ring frame holde r 20 

that faces in the + X direction, and horizontally 

protrudes from the side surface of the ring frame h older 

20 in the + X direction.  The ejector nozzle 35 is mounted 

on the nozzle rest 36. 

        The ejector nozzle 35 is of an L-shaped pro file as 

viewed in side elevation, for example, and has an a ir 

ejection port 350 that is oriented in the – X direc tion 

in FIGS. 2 and 3.  A stream of air that is ejected from 

the air ejection port 350 flows in the – X directio n 

along the upper surface of the ring frame F held by  the 

ring frame holder 20.  As illustrated in FIG. 3, th e 

ejector nozzle 35 is held in fluid communication wi th an 

air supply source 359 such as an air compressor for  

supplying compressed air. 

        The air ejection port 350 of the ejector no zzle 35 

may be positioned to face at least a central area o f a 

side surface of the tape affixing roller 30 in its 

longitudinal directions, i.e., the Y-axis direction s, 

because the ejector nozzle 35 is required to be abl e to 

press an outer circumferential portion of the circu lar 

tape T2 to be finally affixed to the ring frame F a gainst 

the side surface of the tape affixing roller 30.  T he 
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ejector nozzle 35 is positioned behind the first fi xed 

positioner 23 in the + X direction.  The stream of air 

ejected from the ejector nozzle 35 flows between th e two 

fixed pins of the first fixed positioner 23.  There fore, 

the ejected stream of air is not obstructed by the first 

fixed positioner 23. 

        An ionizer 6 for destaticizing or neutraliz ing the 

circular tape T2 that has been affixed to the wafer  W and 

the ring frame F is disposed in a position above th e 

holding table 2 that has been moved in the – X dire ction 

past the tape affixing roller 30 as illustrated in FIG. 

6.  The ionizer 6 should preferably, but not necess arily, 

be of a nozzle-type pulsed alternating current (AC)  

ionizer.  As illustrated in FIGS. 2 and 3, the ioni zer 6 

includes an ionizing nozzle 60 having ejection port s 60a 

for facing the circular tape T2 affixed to the ring  frame 

F held on the holding table 2 in Z-axis directions,  and 

an air source 61 held in fluid communication with t he 

ionizing nozzle 60. 

        As illustrated in FIG. 2, the ionizing nozz le 60 is 

of an elongate shape having a length extending in t he Y-

axis directions across the holding table 2.  The io nizing 

nozzle 60 ejects ionized air to the circular tape T 2 that 

moves below the ionizing nozzle 60 over an area ran ging 
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from an outer circumferential edge of the circular tape 

T2 across the center thereto to an opposite outer 

circumferential edge of the circular tape T2.  Howe ver, 

the ionizing nozzle 60 is not limited to such an io nizing 

air ejecting pattern. 

        An example of operation of the tape affixin g 

apparatus 1 illustrated in FIG. 2 will be described  

below. 

        First, the wafer W is placed on the wafer h older 21 

of the holding table 2 while in substantially centr al 

alignment therewith, and the ring frame F is placed  on 

the ring frame holder 20.  Then, the suction source , not 

illustrated, is actuated to hold the wafer W under 

suction on the holding surface 210a of the wafer ho lder 

21 and also to hold the ring frame F on the upper s urface 

20a of the ring frame holder 20. 

        The reel-out unit 80 rotates to unwind and deliver 

the tape unit TU toward the peel plate 15. 

        Then, the holding table moving mechanism 13  moves 

the holding table 2 in the – X direction to bring t he 

ring frame holder 20 that is holding the ring frame  F 

thereon closely to a position directly below the ta pe 

affixing roller 30.  Thereafter, the roller lifting  and 

lowering mechanism 31, not illustrated in FIG. 2, i s 
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actuated to lower the tape affixing roller 30 until  the 

tape affixing roller 30 to a height or vertical pos ition 

where it can affix the circular tape T2 to the ring  frame 

F held by the ring frame holder 20. 

        The peel plate 15 is lowered to a tape peel ing 

position where the tape unit TU passes through a ga p 

between the tip end of the peel plate 15 and the ou ter 

circumferential side surface of the tape affixing r oller 

30.  The gap is small enough for the tape unit TU t o 

scrape therethrough.  Therefore, the tip end of the  peel 

plate 15 is disposed above the upper surface of the  ring 

frame F held by the ring frame holder 20.  A distan ce 

between the upper surface of the ring frame F and t he tip 

end of the peel plate 15 is equal to or smaller tha n a 

radius of the tape affixing roller 30.  As illustra ted in 

FIGS. 3 and 4, the above distance is reduced by pla cing 

the peel plate 15 at an angle that makes the peel p late 

15 nearly horizontal, though the nearly horizontal peel 

plate 15 tends to make the tape affixing apparatus 1 

larger in the X-axis directions.  On the other hand , as 

illustrated in FIGS. 5 and 6, the distance is incre ased 

by placing the peel plate 15 at an angle that makes  the 

peel plate 15 nearly vertical.  According to the pr esent 

invention, the tape affixing apparatus 1 incorporat es a 
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mechanism for ejecting air to press the circular ta pe T2 

against the tape affixing roller 30 as described la ter, 

the mechanism being effectively used with the nearl y 

vertical peel plate 15.  The nearly vertical peel p late 15 

makes the tape affixing apparatus 1 smaller in the X-axis 

directions.  The tip end of the peel plate 15 conta cts and 

press the sheet T1 of the tape unit TU, forming a s harp 

bend in the tape unit TU with the sheet T1 inside, around 

the tip end, peeling off the circular tape T2 from the 

tape unit TU.  The circular tape T2 peeled off from  the 

tape unit TU is delivered below the tape affixing r oller 

30. 

        As illustrated in FIG. 3, while the tape un it TU is 

being delivered to the peel plate 15 by the reel-ou t unit 

80, the tape affixing roller 30 rotates at a 

predetermined rotational speed.  As the ring frame holder 

20 and the wafer holder 21 are delivered in the – X  

direction by the holding table moving mechanism 13,  the 

circular tape T2 is pressed against the upper surfa ce of 

the ring frame F held by the ring frame holder 20 b y the 

tape affixing roller 30. 

        At the same time, the take-up unit 82 winds  up the 

sheet T1 from which the circular tape T2 has been p eeled 

off. 
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        While the tape affixing roller 30 is pressi ng the 

circular tape T2 against the ring frame F and the w afer 

W, the holding table 2 is moved in the – X directio n to a 

position beyond the tape affixing roller 30 by the 

holding table moving mechanism 13, as illustrated i n 

FIGS. 4 and 5.  The circular tape T2 is now affixed  to the 

wafer W and the ring frame F, producing a work set in 

which the wafer W and the ring frame F are integral ly 

combined with each other by the circular tape T2. 

        As illustrated in FIG. 5, in the tape affix ing 

apparatus 1 according to the present embodiment, th e 

outer circumferential portion of the circular tape T2 

that remains affixed to the sheet T1 is prevented b y air 

ejected from the ejector nozzle 35 from sagging dow n onto 

the ring frame F by gravity when the circular tape T2 is 

entirely peeled off from the sheet T1.  Specificall y, when 

the air supply source 359 supplies compressed air t o the 

ejector nozzle 35, the air ejection port 350 ejects  a 

stream of air toward the tape affixing roller 30 fr om 

outside of the outer circumference of the ring fram e F 

held by the ring frame holder 20.  At this time, th e 

stream of air ejected from the air ejection port 35 0 

flows along the upper surface of the ring frame F h eld by 

the ring frame holder 20, impinges upon the lower 
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surface, i.e., the adhesive layer, of the circular tape 

T2, and flows upwardly to support the circular tape  T2 

from below that is peeled off from the sheet T1 and  tends 

to sag downwardly.  The stream air thus presses the  

circular tape T2 against the side surface of the ta pe 

affixing roller 30 so as to extend along the side s urface 

of the tape affixing roller 30, which affixes the 

circular tape T2 to the wafer W and the ring frame F.  As 

a result, the circular tape T2 is affixed to the wa fer W 

and the ring frame F without wrinkling and/or trapp ing 

air bubbles between the circular tape T2 and the wa fer W 

and the ring frame F.  Therefore, when the circular  tape 

T2 is subsequently expanded to divide the wafer W i nto 

individual device chips in a dicing process, adjace nt 

ones of the device chips on the wafer W are prevent ed 

from contacting each other and from chipping themse lves. 

        FIG. 6 illustrates an ejector nozzle 37 acc ording 

to a modification of the above embodiment, used in place 

of the ejector nozzle 35 illustrated in FIG. 5, for  

ejecting a stream of air to prevent the outer 

circumferential portion of the circular tape T2 tha t 

remains affixed to the sheet T1 from sagging down o nto 

the ring frame F by gravity when the circular tape T2 is 

entirely peeled off from the sheet T1. 
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        Specifically, the ejector nozzle 37 illustr ated in 

FIG. 6 is integrally incorporated in the ring frame  

holder 20 and includes an air inlet port 370 that i s open 

at a side surface of the ring frame holder 20 and a n air 

ejection port 371 connected to the air inlet port 3 70 via 

an air flow channel defined in the ring frame holde r 20, 

the air ejection port 371 being open at the upper s urface 

of the ring frame holder 20 behind the first fixed 

positioner 23.  The air inlet port 370 is held in f luid 

communication with the air supply source 359.  The ring 

frame holder 20 includes an air guide 205 having a round 

edge surface for guiding a stream of air ejected 

vertically upwardly from the air ejection port 371 to 

flow obliquely upwardly above the holding table 2.  The 

stream of air ejected vertically upwardly from the air 

ejection port 371 changes its direction along the r ound 

edge surface of the air guide 205, and then flows a long 

and parallel to an upper surface of the air guide 2 05 and 

then on the upper surface of the ring frame F held by the 

ring frame holder 20 toward the tape affixing rolle r 30.  

A flow uniformizing plate 375 is disposed obliquely  

upwardly of the air guide 205 for uniformizing the stream 

of air ejected from the ejector nozzle 37 and guide d by 

the air guide 205 into a uniform stream of air dire cted 
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toward the tape affixing roller 30. 

        As illustrated in FIG. 6, when the air supp ly 

source 359 supplies compressed air to the ejector n ozzle 

37, the air ejection port 371 ejects a stream of ai r 

toward the tape affixing roller 30 from outside of the 

outer circumference of the ring frame F held by the  ring 

frame holder 20.  The stream of air is ejected from  the 

air ejection port 371 at an angle adjustable by cha nging 

the angle of the flow uniformizing plate 375, in a range 

of 0 degree representing a direction parallel to th e 

upper surface of the ring frame F upwardly, i.e., 

clockwise from 0 degree in FIG. 6, to 45 degrees.  As 

described above, the stream of air impinges upon th e 

lower surface of the circular tape T2 and flows upw ardly 

to support the circular tape T2 from below that is peeled 

off from the sheet T1 and tends to sag downwardly.  The 

stream air thus presses the circular tape T2 agains t the 

side surface of the tape affixing roller 30 so as t o 

extend along the side surface of the tape affixing roller 

30, which affixes the circular tape T2 to the wafer  W and 

the ring frame F.  As a result, the circular tape T 2 is 

affixed to the wafer W and the ring frame F without  

wrinkling and/or trapping air bubbles between the 

circular tape T2 and the wafer W and the ring frame  F.  
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Therefore, when the circular tape T2 is subsequentl y 

expanded to divide the wafer W into individual devi ce 

chips, adjacent ones of the device chips on the waf er W 

are prevented from contacting each other and from 

chipping themselves.  If the stream of air ejected from 

the ejector nozzle 37 impinged perpendicularly upon  the 

circular tape T2 peeled off from the sheet T1, but not 

affixed to the wafer W and the ring frame F, then t he 

circular tape T2 would tend to sag and extend along  the 

tape affixing roller 30.  The stream of air ejected  at an 

angle in the range of 0 degree to 45 degrees as des cribed 

above is effective to prevent the circular tape T2 from 

sagging along the tape affixing roller 30. 

        After the circular tape T2 is affixed to th e wafer 

W and the ring frame F, producing a work set, while  air 

is being ejected toward the tape affixing roller 30  from 

the ejector nozzle 35 illustrated in FIG. 5 or the 

ejector nozzle 37 illustrated in FIG. 6, the air so urce 

61 illustrated in FIG. 5 supplies air to the ionizi ng 

nozzle 60, which ejects positively charged ionized air 

and negatively charged ionized air in essentially e qual 

amounts to the circular tape T2 of the work set tha t 

travels below the ionizing nozzle 60, destaticizing  or 

neutralizing the circular tape T2 that has been cha rged 
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when peeled off from the sheet T1.  Thereafter, the  wafer 

W that can be handled as the work set through the r ing 

frame F is transported by a feed unit, not illustra ted, 

to a dicing apparatus or the like where the wafer W  is 

diced or otherwise processed. 

        The tape affixing apparatus according to th e 

present invention is not limited to the embodiment and 

the modification described above, i.e., the structu ral 

details of the tape affixing apparatus 1 illustrate d in 

the accompanying drawings.  Various changes and 

modifications may be made therein within the scope of the 

present invention. 

        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention.   
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WHAT IS CLAIMED IS: 

        1.  A tape affixing apparatus for affixing one at a 

time of a plurality of circular tapes disposed in a  

longitudinal array on a belt-shaped sheet of a belt -

shaped tape unit and peeled off therefrom to a ring  frame 

and a wafer disposed in an opening defined in the r ing 

frame, thereby integrally combining the ring frame and 

the wafer with the circular tape, comprising: 

        a holding table having a ring frame holder for 

holding the ring frame and a wafer holder for holdi ng the 

wafer in the opening in the ring frame; 

        a reel-out unit for reeling out the belt-sh aped 

tape unit while rotating; 

        a take-up unit for winding up the belt-shap ed sheet 

from which the circular tape has been peeled off wh ile 

rotating; 

        a peel plate for contacting the belt-shaped  sheet 

between the reel-out unit and the take-up unit and 

forming a bend in the belt-shaped tape unit with th e 

belt-shaped sheet inside to peel off the circular t ape 

from the belt-shaped sheet; 

        a tape affixing roller for pressing the cir cular 

tape peeled off from the belt-shaped sheet against the 

ring frame and the wafer to affix the circular tape  to 
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the ring frame and the wafer; and 

        an ejector nozzle for ejecting air toward t he tape 

affixing roller from outside of an outer circumfere nce of 

the ring frame held by the ring frame holder in a 

direction perpendicular to a rotational shaft on wh ich 

the tape affixing roller is rotatably mounted, 

        wherein while the circular tape peeled off from the 

belt-shaped sheet and tending to sag downwardly is being 

pressed against a side surface of the tape affixing  

roller by the air ejected from the ejector nozzle, the 

tape affixing roller is rotated to affix the circul ar 

tape to the ring frame and the wafer. 

        2.  The tape affixing apparatus according t o claim 

1, 

        wherein the ejector nozzle ejects the air a long an 

upper surface of the ring frame held by the ring fr ame 

holder. 

        3.  The tape affixing apparatus according t o claim 

1, 

        wherein the ejector nozzle ejects the air a t an 

angle in a range of 0 degree representing a directi on 

parallel to an upper surface of the ring frame upwa rdly 

to 45 degrees. 

  


