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(57) ABSTRACT 

A method is provided to control the height of bump elec 
trodes and increase a clearance betWeen edge sections of a 
semiconductor chip and lead terminals of a tape substrate. 
By pushing up on a tape substrate by a bonding stage, and 
applying suction to the tape substrate through a suction 
groove, boundary portions of a semiconductor chip mount 
ing region are draWn into the suction groove, and curved 
sections are formed in the tape substrate at locations corre 
sponding to edge sections of a semiconductor chip and 
inclined sections disposed in outer circumference sections of 
the curved sections are formed in the tape substrate. 
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CIRCUIT SUBSTRATES, SEMICONDUCTOR 
DEVICES, SEMICONDUCTOR MANUFACTURING 

APPARATUSES, METHODS FOR 
MANUFACTURING CIRCUIT SUBSTRATES, AND 

METHODS FOR MANUFACTURING 
SEMICONDUCTOR DEVICES 

RELATED APPLICATIONS 

[0001] This application claims priority to Japanese Patent 
Application No. 2003-048817 ?led Feb. 26, 2003 Which is 
hereby expressly incorporated by reference herein in its 
entirety. 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

[0002] The present invention relates to circuit substrates, 
semiconductor devices, semiconductor manufacturing appa 
ratuses, methods for manufacturing circuit substrates, and 
methods for manufacturing semiconductor devices, and in 
particular, is favorably applied to FDB(face doWn bonding) 
in COF(chip on ?lm). 

[0003] CONVENTIONAL TECHNOLOGY 

[0004] In conventional semiconductor devices, for 
example, as described in Japanese Laid-open Patent Appli 
cation 2001-298046, there is a method to realiZe FDB in 
COF through Au—Au bonding by application of heat and 
pressure. 

[0005] FIGS. 13(a) and(b) are cross-sectional vieWs shoW 
ing a conventional method for manufacturing a semicon 
ductor device. 

[0006] Referring to FIG. 13(a), Cu Wiring layers 112 as 
inner leads are formed on a tape substrate 111, the circum 
ference of the Cu Wiring layer 112 is covered by a protection 
?lm 113, and exposed portions of the Cu Wiring layers 112 
are covered by Au plated layers 114. 

[0007] For example, a polyimide ?lm can be used as the 
tape substrate 111; and for example, a solder resist can be 
used as the protection ?lm 113. 

[0008] On the other hand, pad electrodes 116 are provided 
on a semiconductor chip 115, the circumference of the pad 
electrodes 116 is covered by a protection ?lm 117, and Au 
bump electrodes 118 having a height H2 are formed on the 
pad electrodes 116. 

[0009] For example, Al can be used as the pad electrodes 
116; and for example, a silicon oxide ?lm or silicon nitride 
?lm can be used as the protection ?lm 117. 

[0010] When the semiconductor chip 115 is mounted on 
the tape substrate 111, the tape substrate 111 is mounted on 
a bonding stage 101 that is heated, as indicated in FIG. 
13(b). Then, While retaining by suction the semiconductor 
chip by a bonding head 102, the Au bump electrodes 118 are 
pressed against the Cu Wiring layers 112 that are covered by 
the Au plated layers 114. 

[0011] When the Au bump electrodes 118 are pressed 
against the Cu Wiring layers 112 that are covered by the Au 
plated layers 114, the tape substrate 111 beloW the Au bump 
electrodes 118 recedes, and a clearance CL2 betWeen edge 
sections of the semiconductor chip 115 and the Cu Wiring 
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layers 112 covered by the Au plated layers 114 is reduced, 
such that the edge sections of the semiconductor chip 115 
may come in contact With the Au plated layers 114. 

[0012] Accordingly, in the conventional semiconductor 
device, to prevent the edge sections of the semiconductor 
chip 115 from contacting the Au plated layers 114, the height 
H2 of the Au bump electrodes 118 is increased. 

[0013] For example, When the semiconductor chip 115 is 
mounted on the tape substrate 111, the clearance CL2 
betWeen the edge sections of the semiconductor chip 115 
and the Cu Wiring layers 112 covered by the Au plated layers 
114 becomes to be about 10-12 pm. Accordingly, in order to 
prevent the edge sections of the semiconductor chip 115 
from contacting the Au plated layers 114, the height H2 of 
the Au bump electrodes 118 is set to about 22.5 pm. 

[0014] HoWever, increasing the height H2 of the Au bump 
electrodes 118 leads to an increase in the cost because about 
400-500 Au bump electrodes 118 may be provided per 
semiconductor chip 115, and results in greater variations in 
the height H2 of the Au bump electrodes 118, Which leads 
to a problem of deteriorated connection reliability of the Au 
bump electrodes 118. 

[0015] Accordingly, it is an object of the present invention 
to provide circuit substrates, semiconductor devices, semi 
conductor manufacturing apparatuses, methods for manu 
facturing circuit substrates, and methods for manufacturing 
semiconductor devices, Which can control the height of 
bump electrodes, and increase the clearance betWeen edge 
sections of a semiconductor chip and lead terminals of a 
circuit substrate. 

SUMMARY 

[0016] To solve the problems described above, a circuit 
substrate according to a ?rst aspect is characteriZed in 
comprising: a chip mounting region for mounting a chip; a 
mounting substrate formed to recede at a boundary of the 
chip mounting region and to incline in a -circumference of 
the chip mounting region; and lead terminals that are formed 
on the mounting substrate and lay over the chip mounting 
region. 

[0017] Accordingly, Without increasing the separation 
betWeen the mounting substrate and the chip surface, the 
mounting substrate can be kept aWay from the edge sections 
of the chip. 

[0018] Consequently, Without increasing the height of the 
electrodes that connect the chip and the mounting substrate, 
the edge sections of the chip can be prevented from con 
tacting the mounting substrate, and the connection reliability 
betWeen the chip and the mounting substrate can be 
improved. 

[0019] Also, a semiconductor device according to a sec 
ond aspect is characteriZed in comprising: a circuit substrate 
having lead terminals formed thereon; a semiconductor chip 
connected to the lead terminals through bump electrodes; a 
concave section that is provided in the circuit substrate and 
disposed at a position corresponding to an edge position of 
the semiconductor chip; and an inclined section that is 
provided by inclining the mounting substrate in an outer 
circumferential section of the edge position. 
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[0020] Accordingly, the circuit substrate can be curved 
and bent in a manner that the circuit substrate extends away 
from the edge section of the semiconductor chip, and the 
edge section of the semiconductor chip can be prevented 
from contacting the circuit substrate Without increasing the 
height of the bump electrodes. 

[0021] Consequently, the material used for the bump elec 
trodes can be reduced, such that the cost can be loWered; and 
the uniformity in the height of the bump electrodes is 
improved such that the connection reliability betWeen the 
semiconductor chip and the circuit substrate can be 
improved. 

[0022] Also, a semiconductor device according to a third 
aspect is characteriZed in that a boundary betWeen the 
concave section and the inclined section and a ?at section is 
disposed at a position outside the lead terminals and edge 
sections of burnp electrodes of the semiconductor chip, and 
inside the edge section of the semiconductor chip. 

[0023] Accordingly, by providing the concave section and 
the inclined section in the circuit substrate, the lead terrni 
nals on the circuit substrate can be kept away from the edge 
sections of the semiconductor chip, such that short-circuit 
ing betWeen the semiconductor chip and the lead terminals 
can be prevented even When the edge sections of the 
semiconductor chip come in contact With the circuit sub 
strate. 

[0024] Also, a semiconductor device according to a fourth 
aspect is characteriZed in that the concave section and the 
inclined section include a region betWeen the bump elec 
trodes and the edge position of the semiconductor chip. 

[0025] Consequently, even When variations occur in the 
locations of the concave section and the inclined section, the 
mounting substrate can be kept away from the edge sections 
of the semiconductor chip, and the edge sections of the 
semiconductor chip can be prevented from contacting the 
circuit substrate, Without affecting the height of the bump 
electrodes. 

[0026] Also, a semiconductor manufacturing apparatus 
according to a ?fth aspect is characteriZed in comprising: a 
bonding stage that supports a circuit substrate; a mounting 
device that mounts a semiconductor chip on the circuit 
substrate; at least one of a groove and a hole that is provided 
in the bonding stage at a position corresponding to the edge 
position of the semiconductor chip; and an inclined surface 
that is provided by inclining the bonding stage at an outer 
circurnference section of the edge position. 

[0027] Accordingly, by mounting the circuit substrate on 
the bonding stage, the semiconductor chip can be mounted, 
and the concave section disposed at a location corresponding 
to the edge position of the semiconductor chip and the 
inclined section disposed in an outer circurnference section 
thereof can be collectively formed in the circuit substrate. 

[0028] Consequently, While restraining the manufacturing 
process and the circuit substrate from becoming more corn 
pleX, the clearance betWeen the edge sections of the semi 
conductor chip and the lead terminals on the circuit substrate 
can be increased, and the height of the bump electrodes can 
be reduced, such that the cost can be reduced, the uniformity 
in the height of the bump electrodes can be improved, and 
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the connection reliability betWeen the semiconductor chip 
and the circuit substrate can be improved. 

[0029] Also, a semiconductor manufacturing apparatus 
according to a siXth aspect is characteriZed in comprising: a 
suction device that is provided at the bonding stage to apply 
suction to the groove or the hole; and a suction control 
device that controls the suction tirning by the suction device 
based on a heating state of the circuit substrate. 

[0030] Accordingly, While avoiding the in?uence caused 
by deformation of the circuit substrate, the circuit substrate 
can be softened, and portions of the circuit substrate corre 
sponding to the edge positions of the semiconductor chip 
can be draWn into the groove or the hole, such that the 
concave section disposed at positions corresponding to the 
edge positions of the semiconductor chip and the inclined 
section disposed in the outer circurnference section thereof 
can be effectively forrned. 

[0031] Also, a semiconductor manufacturing apparatus 
according to a seventh aspect is characteriZed in further 
comprising a heating device that locally heats a region in the 
circuit substrate corresponding to the edge position of the 
semiconductor chip. 

[0032] Accordingly, While inhibiting the softening of the 
entire circuit substrate, regions corresponding to the edge 
positions of the semiconductor chip can be effectively 
softened; and While restraining deteriorations in the mount 
ing accuracy of the semiconductor chip, the concave sec 
tions disposed at locations corresponding to the edge posi 
tions of the semiconductor chip and the inclined section 
disposed in the outer circurnference section thereof can be 
effectively forrned. 

[0033] Also, a semiconductor manufacturing apparatus 
according to an eighth aspect is characteriZed in that the 
heating device is a laser irradiating device. 

[0034] Accordingly, areas corresponding to the edge posi 
tions of the semiconductor chip can be locally softened, such 
that, While mounting of the semiconductor chip is made 
possible, the concave section disposed at locations corre 
sponding to the edge positions of the semiconductor chip 
and inclined section disposed in an outer circurnference 
section thereof can be effectively forrned. 

[0035] A semiconductor manufacturing apparatus accord 
ing to a ninth aspect is characteriZed in comprising: a 
bonding head that retains a semiconductor chip; a ?rst 
temperature control device that control the temperature of 
the bonding head; a bonding stage that supports a tape 
substrate; a second temperature control device that controls 
the temperature of the bonding stage; at least one of a 
suction groove and a suction hole that is provided in the 
bonding stage and disposed at a position corresponding to an 
edge position of the semiconductor chip; an inclined surface 
that is provided by inclining the bonding stage in an outer 
circurnference section of the edge position; a vacuum pump 
that applies suction to the suction groove or the suction hole; 
a clamp device that clarnps the tape substrate; a ?rst irnage 
recognition device that performs irnage recognition of the 
semiconductor chip; a second image recognition device that 
performs irnage recognition of the tape substrate; a ?rst 
positioning device that positions the bonding stage in X~Y~0 
directions based on a result of the image recognition by the 
second image recognition device; a second positioning 
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device that positions the bonding head in X~Y~0 directions 
based on a result of the image recognition by the ?rst and 
second image recognition devices; a ?rst pressing device 
that presses the bonding stage against the tape substrate, 
after the bonding stage is positioned by the ?rst positioning 
device; and a second pressing device that presses the semi 
conductor chip retained by the bonding head against the tape 
substrate, after the bonding head is positioned by the second 
positioning device. 

[0036] Accordingly, While the tape substrate can be soft 
ened, the tape substrate can be accurately mounted on the 
bonding stage; and by draWing portions of the tape substrate 
into the groove or the hole formed in the bonding stage While 
the bonding stage is pressed against the tape substrate, the 
concave section disposed at locations corresponding to the 
edge positions of the semiconductor chip and the inclined 
section disposed in the outer circumference section thereof 
can be accurately formed in the tape substrate. 

[0037] Consequently, Without deteriorating the mounting 
accuracy, the clearance betWeen the edge sections of the 
semiconductor chip and the lead terminals of the tape 
substrate can be increased; and the height of the bump 
electrodes can be reduced such that the cost can be reduced, 
and the uniformity in the height of the bump electrodes can 
be improved such that the connection reliability betWeen the 
semiconductor chip and the tape substrate can be improved. 

[0038] Also, a semiconductor manufacturing apparatus 
according to a tenth aspect is characteriZed in that the groove 
or the hole includes a region betWeen the bump electrodes 
provided on the semiconductor chip and the edge position of 
the semiconductor chip. 

[0039] Accordingly, even When a variation occurs in the 
location of the semiconductor chip, the circuit substrate can 
be kept aWay from the edge sections of the semiconductor 
chip, and the edge sections of the semiconductor chip can be 
prevented from contacting the circuit substrate, Without 
affecting the height of the bump electrodes, 

[0040] Also, a semiconductor manufacturing apparatus 
according to an eleventh aspect is characteriZed in that the 
groove or the hole is chamfered or processed With corner 
rounding. 

[0041] Accordingly, When a portion of the circuit substrate 
is draWn into the groove or the hole formed in the bonding 
stage, the circuit substrate can be prevented from being 
damaged. 

[0042] Also, a method for manufacturing a semiconductor 
device according to a tWelfth aspect is characteriZed in 
comprising: a step for supporting a back surface of a circuit 
substrate by using a bonding stage having at least one of a 
groove and a hole disposed at a position corresponding to an 
edge position of a semiconductor chip and an inclined 
surface provided in an outer circumference section of the 
edge position; a step of applying suction to the groove or the 
hole provided in the bonding stage; a step of mounting the 
semiconductor chip on the circuit substrate While applying 
suction to the groove or the hole; and a step of sealing With 
resin the semiconductor chip mounted on the circuit sub 
strate. 

[0043] Accordingly, the semiconductor chip can be 
mounted on the circuit substrate in a state in Which the 
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circuit substrate is ?Xed to the bonding stage, and the 
concave section disposed at locations corresponding to the 
edge positions of the semiconductor chip and the inclined 
section disposed in the outer circumference section thereof 
can be accurately formed in the circuit substrate. 

[0044] Consequently, the semiconductor chip can be accu 
rately mounted on the circuit substrate, and the clearance 
betWeen the edge sections of the semiconductor chip and the 
lead terminals of the circuit substrate can be increased, such 
that the connection reliability betWeen the semiconductor 
chip and the circuit substrate can be improved, and poor 
contacts of the semiconductor chip can be reduced. 

[0045] Also, a method for manufacturing a semiconductor 
device according to a thirteenth aspect is characteriZed in 
comprising: a step of coating resin in a region inside of inner 
leads on a circuit substrate; a step for supporting a back 
surface of the circuit substrate by using a bonding stage 
having at least one of a groove and a hole disposed at a 
position corresponding to an edge position of a semicon 
ductor chip and an inclined surface provided in an outer 
circumference section of the edge position; a step of apply 
ing suction to the groove or the hole provided in the bonding 
stage; and a step of mounting the semiconductor chip on the 
circuit substrate While applying suction to the groove or the 
hole. 

[0046] Accordingly, the semiconductor chip can be 
mounted on the circuit substrate in a state in Which the 
circuit substrate is ?xed to the bonding stage, and the 
concave section disposed at locations corresponding to the 
edge positions of the semiconductor chip and the inclined 
section disposed in the outer circumference section thereof 
can be accurately formed in the circuit substrate; and by 
mounting the semiconductor chip on the circuit substrate, 
the semiconductor chip can be sealed With resin. 

[0047] Accordingly, the manufacturing process is simpli 
?ed, and the clearance betWeen the edge sections of the 
semiconductor chip and the lead terminals on the circuit 
substrate can be increased, such that the connection reliabil 
ity betWeen the semiconductor chip and the circuit substrate 
can be improved, and poor contacts of semiconductor chips 
can be reduced. 

[0048] Also, a method for manufacturing a semiconductor 
device according to a fourteenth aspect is characteriZed in 
comprising: a step for supporting a back surface of a circuit 
substrate by using a bonding stage having at least one of a 
groove and a hole disposed at a position corresponding to an 
edge position of a semiconductor chip and an inclined 
surface provided in an outer circumference section of the 
edge position; a step of mounting the semiconductor chip on 
the circuit substrate: and a step of applying suction to the 
groove or the hole provided in the bonding stage, after 
mounting the semiconductor chip. 

[0049] Accordingly, While the semiconductor chip is 
alloWed to be mounted on the circuit substrate, portions of 
the circuit substrate can be draWn into the groove or the hole 
provided in the bonding stage in a state in Which the circuit 
substrate is suf?ciently softened, and the concave section 
disposed at locations corresponding to the edge positions of 
the semiconductor chip and the inclined section disposed in 
the outer circumference section thereof can be effectively 
formed in the circuit substrate. 
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[0050] Consequently, the clearance betWeen the edge sec 
tions of the semiconductor chip and the lead terminals of the 
circuit substrate can be increased, and the height of the bump 
electrodes can be reduced such that the cost of the bump 
electrodes can be reduced; and the uniformity in the height 
of the bump electrodes can be improved such that the 
connection reliability betWeen the semiconductor chip and 
the circuit substrate can be improved. 

[0051] Also, a method for manufacturing a semiconductor 
device according to a ?fteenth aspect is characteriZed in 
further comprising a step of heating the circuit substrate 
When applying suction to the groove or the hole. 

[0052] Accordingly, the circuit substrate can be softened, 
and portions of the circuit substrate can be effectively draWn 
into the groove or the hole, such that the concave section 
disposed at locations corresponding to the edge positions of 
the semiconductor chip and the inclined section disposed in 
the circumference section thereof can be effectively formed. 

[0053] Also, a method for manufacturing a semiconductor 
device according to a siXteenth aspect is characteriZed in 
comprising: a step of transferring a circuit substrate having 
a concave section formed at a position corresponding to an 
edge position of a semiconductor chip and an inclined 
section provided in an outer circumference section of the 
concave section; a step of mounting the semiconductor chip 
on the circuit substrate that has been transferred; and a step 
of sealing With resin the semiconductor chip that is mounted 
on the circuit substrate. 

[0054] Accordingly, the semiconductor chip can be 
mounted by using the circuit substrate having the concave 
section formed therein at locations corresponding to the 
edge positions of the semiconductor chip and the inclination 
in the outer circumference section of the concave section, 
and the clearance betWeen the edge sections of the semi 
conductor chip and the circuit substrate can be increased. 

[0055] Consequently, the edge sections of the semicon 
ductor chip can be prevented from contacting the circuit 
substrate Without increasing the height of the bump elec 
trodes; and the material used for the bump electrodes can be 
reduced such that the cost can be reduced, and the unifor 
mity in the height of the bump electrodes can be improved 
such that the connection reliability betWeen the semicon 
ductor chip and the circuit substrate can be improved. 

[0056] Also, a method for manufacturing a semiconductor 
device according to a seventeenth aspect is characteriZed in 
comprising: a step of transferring a tape substrate; a step of 
clamping the transferred tape substrate; a step of performing 
image recognition of the tape substrate; a step of positioning 
a bonding stage that is provided With an inclined surface 
corresponding to an outer circumference position of the edge 
position of the semiconductor chip in X~Y~0 directions based 
on a result of the image recognition of the tape substrate; a 
step of pressing the positioned bonding stage against a back 
surface of the tape substrate, and bending the tape substrate 
along the inclined surface provided in the bonding stage; a 
step of applying suction to a region of a semiconductor chip 
corresponding to the edge position thereof through a groove 
or a hole provided in the bonding stage; a step of performing 
image recognition of the tape substrate pressed against the 
bonding stage and the semiconductor chip; a step of posi 
tioning a bonding head that retains the semiconductor chip 
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in X~Y~0 directions based on a result of the image recogni 
tion of the tape substrate and the semiconductor chip; a step 
of pressing the semiconductor chip that is retained by the 
bonding head positioned against the tape substrate; a step of 
forming the tape substrate by using radiant heat radiating 
from the bonding head; a step of releasing pressing of the 
bonding head; a step of releasing pressing of the bonding 
stage; and a step of releasing the clamping. 

[0057] Accordingly, the tape substrate can be accurately 
mounted on the bonding stage, and areas of the tape sub 
strate adjacent to the edge positions of the semiconductor 
chip can be effectively softened. 

[0058] Consequently, by draWing portions of the tape 
substrate into the groove or the hole formed in the bonding 
stage, deformations of the entire tape substrate can be 
inhibited, and the concave sections disposed at locations 
corresponding to the edge positions of the semiconductor 
chip and the inclined section disposed in the outer circum 
ference section thereof can be accurately formed in the tape 
substrate. 

[0059] As a result, While suppressing deteriorations in the 
mounting accuracy and restraining the manufacturing pro 
cess from becoming more complex, the clearance betWeen 
the edge sections of the semiconductor chip and the lead 
terminals on the circuit substrate can be increased, and the 
height of the bump electrodes can be reduced, such that the 
cost can be reduced, the uniformity in the height of the bump 
electrodes can be improved, and the connection reliability 
betWeen the semiconductor chip and the tape substrate can 
be improved. 

[0060] Also, a method for manufacturing a circuit sub 
strate according to an eighteenth aspect is characteriZed in 
comprising: a step of forming lead terminals on a mounting 
substrate; and a step of forming a concave section disposed 
at a position corresponding to an edge position of a semi 
conductor chip and an inclined section disposed in an outer 
circumference section of the concave section by metal 
molding of the mounting substrate. 

[0061] Accordingly, While restraining the manufacturing 
process from becoming more complex, the concave section 
disposed at locations corresponding to the edge positions of 
the semiconductor chip and the inclined section disposed in 
the outer circumference section of the concave section can 
be stably formed in the circuit substrate; and While sup 
pressing deteriorations in the throughput, the clearance 
betWeen the edge sections of the semiconductor chip and the 
lead terminals of the circuit substrate can be increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0062] FIG. 1 schematically shoWs a perspective vieW of 
the structure of a semiconductor manufacturing device in 
accordance With a ?rst embodiment of the present invention. 

[0063] FIG. 2 is a ?oWchart indicating a method for 
manufacturing a semiconductor device in accordance With 
the ?rst embodiment of the present invention. 

[0064] FIG. 3 is a timing chart indicating timings of 
vacuum suction in accordance With an embodiment of the 
present invention. 

[0065] FIGS. 4(a) and(b) are cross-sectional vieWs indi 
cating a method for manufacturing a semiconductor device 
in accordance With a second embodiment of the present 
invention. 
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[0066] FIGS. 5(a)-(c) are cross-sectional views indicating 
the method for manufacturing a semiconductor device in 
accordance With the second embodiment of the present 
invention. 

[0067] FIGS. 6(a) and(b) are cross-sectional vieWs indi 
cating a method for manufacturing a semiconductor device 
in accordance With a third embodiment of the present 
invention. 

[0068] FIGS. 7(a) and(b) are cross-sectional vieWs indi 
cating the method for manufacturing a semiconductor device 
in accordance With the third embodiment of the present 
invention. 

[0069] FIG. 8 schematically shoWs a perspective vieW of 
the structure of a semiconductor manufacturing device in 
accordance With a fourth embodiment of the present inven 
tion. 

[0070] FIG. 9 is a ?oWchart indicating a method for 
manufacturing a semiconductor device in accordance With 
the fourth embodiment of the present invention. 

[0071] FIGS. 10(a) and(b) are cross-sectional vieWs indi 
cating a method for manufacturing a semiconductor device 
in accordance With a ?fth embodiment of the present inven 
tion. 

[0072] FIGS. 11(a) and(b) are cross-sectional vieWs indi 
cating the method for manufacturing a semiconductor device 
in accordance With the ?fth embodiment of the present 
invention. 

[0073] FIGS. 12(a) and(b) are cross-sectional vieWs indi 
cating the method for manufacturing a semiconductor device 
in accordance With the ?fth embodiment of the present 
invention. 

[0074] FIGS. 13(a) and(b) are cross-sectional vieWs indi 
cating a conventional method for manufacturing a semicon 
ductor device. 

DETAILED DESCRIPTION 

[0075] A semiconductor device and its manufacturing 
method in accordance With an embodiment of the present 
invention Will be described beloW With reference to the 
accompanying draWings. 

[0076] FIG. 1 schematically shoWs a perspective vieW of 
the structure of a semiconductor manufacturing device in 
accordance With a ?rst embodiment of the present invention. 

[0077] In FIG. 1, a tape substrate 1 is provided With a 
semiconductor chip mounting region 2 for mounting a 
semiconductor chip 4, and inner leads 3 formed in a manner 
to eXtend over the semiconductor chip mounting region 2. 
The tape substrate 1 can be composed of, for example, a 
polyimide ?lm, and the inner leads 3 can be composed of, 
for eXample, Cu Wiring layers plated With Au. 

[0078] Also, above the tape substrate 1, a bonding head 12 
that sticks by suction to a semiconductor chip 4 is provided, 
and a heater 11 is attached to the bonding head 12. The 
bonding head 12 is connected to a vacuum pump 14 that 
applies suction to the semiconductor chip 4, and the heater 
11 is connected to a temperature control device 13 that 
controls the temperature of the bonding head 12. 

Nov. 4, 2004 

[0079] Also, above the tape substrate 1, a camera 20a that 
performs image recognition of the tape substrate 1 and the 
semiconductor chip 4 is provided, and the position of the 
bonding head 12 in its X and Y directions and rotation angle 
0 Within the X-Y plane are controlled based on the image 
recognition result obtained by the camera 20a. 

[0080] Further, beloW the tape substrate 1, a bonding stage 
16 that ?Xes the semiconductor chip mounting region 2 of 
the tape substrate 1 is provided. A suction groove 17 is 
provided in the bonding stage 16, Wherein the suction 
groove 17 is disposed at a position corresponding to the 
boundary of the semiconductor chip mounting region 2. 
Also, an inclined surface 16a is provided in an outer 
circumference section of the suction groove 17. 

[0081] Further, the bonding stage 16 is connected to a 
vacuum pump 18 that applies suction to the suction groove 
17, the bonding stage 16 is provided With a heater 15, and 
the heater 15 is connected to a temperature control device 19 
that controls the temperature of the bonding stage 16. 

[0082] Also, beloW the tape substrate 1, a camera 20b that 
performs image recognition of the tape substrate 1 is pro 
vided, and the position of the bonding stage 16 in its X and 
Y directions and rotation angle 0 Within the X-Y plane are 
controlled based on the image recognition result obtained by 
the camera 20b. 

[0083] Further, above and beloW the tape substrate 1, tape 
pressing frames 21a and 21b are provided, respectively, 
Which clamp the tape substrate 1 by sandWiching circum 
ferential areas around the semiconductor chip mounting 
region 2 from above and beloW. 

[0084] It is noted that, in the embodiment shoWn in FIG. 
1, one method in Which the suction groove 17 is provided on 
the bonding stage 16 is indicated. HoWever, suction holes 
may be disposed at locations corresponding to the boundary 
of the semiconductor chip mounting region 2, and the 
suction groove or the suction holes may be disposed at areas 
corresponding to the regions Where the inner leads 3 are 
present. 

[0085] FIG. 2 is a ?oWchart indicating a method for 
manufacturing a semiconductor device in accordance With 
the ?rst embodiment of the present invention. 

[0086] Referring to FIG. 2, the heater 11 is turned on, and 
the temperature of the bonding head 12 is adjusted by the 
temperature control device 13; and the vacuum pump 14 is 
turned on, such that the semiconductor chip 4 is retained by 
suction by the bonding head 12. Also, the heater 15 is turned 
on, and the temperature of the bonding stage 16 is controlled 
by the temperature control device 19. 

[0087] Then, When the tape substrate 1 is transferred, the 
tape pressing frame 21a is loWered, and the tape pressing 
frame 21b is raised, to thereby sandWich the circumference 
area of the semiconductor chip mounting region 2 from 
above and beloW, thereby clamping the tape substrate 1(step 
S1). 
[0088] Here, by clamping the tape substrate 1 by using the 
tape pressing frames 21a and 21b, the semiconductor chip 
mounting region 2 of the tape substrate 1 can be ?Xed ?at 
Without supporting the tape substrate 1 by the bonding stage 
16. 
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[0089] Consequently, the image recognition of the tape 
substrate 1 can be accurately conducted, and the bonding 
stage 16 can be accurately positioned. Also, since the 
bonding stage 16 can be moved in its 0 direction, positional 
deviations of the tape substrate 1 in the 0 direction can also 
be accommodated. 

[0090] Next, When the positioning of the bonding stage 16 
is completed, the bonding stage 16 is raised, and the bonding 
stage 16 is pressed against the back surface of the tape 
substrate 1; and the vacuum pump 18 is turned on, to apply 
suction to the tape substrate 1(step S4). 

[0091] Here, since the suction groove 17 is disposed at a 
location corresponding to the boundary of the semiconduc 
tor chip mounting region 2, the boundary area of the 
semiconductor chip mounting region 2 of the tape substrate 
1 can be effectively suctioned. 

[0092] Also, the bonding stage 16 is provided With the 
inclined area 16a in the outer circumference section of the 
suction groove 17, such that the tape substrate 1 can be bent 
at the boundary of the semiconductor chip mounting region 
2 by pushing the back surface of the tape substrate 1 upWard 
With the bonding stage 16. 

[0093] Next, the camera 20a is moved into the frame of 
the tape pressing frame 21a, and image recognition of the 
tape substrate 1 and the semiconductor chip 4 is conducted 
by using the camera 20a (step S5, S6). Then, based on the 
image recognition result of the tape substrate 1 and the 
semiconductor chip 4, the position of the bonding head 12 
is aligned in its X~Y~0 directions. 

[0094] Next, When the positioning of the bonding head 12 
is complete, the bonding head 12 is loWered, and the 
semiconductor chip 4 that is retained by suction by the 
bonding stage 16 is mounted on the tape substrate 1(step 
S7). 
[0095] Next, by using radiant heat radiating from the 
bonding head 12, the tape substrate 1 is softened, and a 
boundary area of the semiconductor chip mounting region 2 
that is suctioned at the suction groove 17 is draWn into the 
suction groove 17, such that the boundary position of the 
semiconductor chip mounting region 2 is curved(step S8), 
and an inclined section is formed in the outer circumference 
section of the semiconductor chip mounting region 2(step 
S8). 
[0096] By curving the boundary position of the semicon 
ductor chip mounting region 2 and bending the outer cir 
cumference section of the semiconductor chip mounting 
region 2, the tape substrate 1 can be separated from the edge 
sections of the semiconductor chip 4 When the semiconduc 
tor chip 4 is mounted on the tape substrate 1, and the 
clearance betWeen the edge sections of the semiconductor 
chip 4 and the tape substrate 1 can be increased. 

[0097] Also, by using radiant heat radiating from the 
bonding head 12, the boundary area of the semiconductor 
chip mounting region 2 can be effectively softened, such that 
deformation of the entire tape substrate 1 by heat can be 
inhibited, and deterioration of the mounting accuracy of the 
semiconductor chip 4 can be suppressed. 

[0098] Next, upon completion of the forming of the tape 
substrate 1, the bonding head 12 is raised(step S9), and the 
bonding stage 16 is loWered (step S10), to thereby release 
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the clamping of the tape substrate 1(step S11), and the tape 
substrate 1 is transferred(step S12). 

[0099] It is noted that the timing of vacuum suction by the 
suction groove 17 can be adjusted in vieW of the softened 
state and/or deformed state of the tape substrate 1. 

[0100] FIG. 3 is a timing chart indicating timings of 
vacuum suction in accordance With an embodiment of the 
present invention. 

[0101] Referring to FIG. 3, after the bonding stage 16 is 
raised, and before image recognition of the tape substrate 1 
is conducted, vacuum suction is applied to the tape substrate 
1 through the suction groove 17; and then, after the bonding 
head 12 is raised, and before the bonding stage 16 is 
loWered, the vacuum suction is released. 

[0102] Accordingly, image recognition of the tape sub 
strate 1 can be conducted in a state in Which the tape 
substrate 1 is ?xed on the bonding stage 16, such that the 
positioning accuracy of the bonding stage 16 can be 
improved. 
[0103] Next, referring to FIG. 3(b), after the positioning 
of the bonding stage 16 is ?nished, and before the bonding 
stage 16 is raised, vacuum suction is applied to the tape 
substrate 1 through the suction groove 17; and then after the 
bonding head 12 is raised, and before the bonding stage 16 
is loWered, the vacuum suction is released. 

[0104] Consequently, before the tape substrate 1 starts 
deforming by the heat of the bonding stage 16, the tape 
substrate 1 can be ?xed onto the bonding stage 16, and 
image recognition of the tape substrate 1 can be performed 
in a state in Which the tape substrate 1 is af?xed to the 
bonding stage 16, such that the positioning accuracy of the 
bonding stage 16 can be further improved. 

[0105] As indicate in FIG. 3(c), While the bonding stage 
16 is raised as in FIG. 3(b), vacuum suction can be applied 
to the tape substrate 1. 

[0106] Next, referring to FIG. 3(a), after image recogni 
tion of the semiconductor chip 4 is performed, and before 
the bonding head 12 is loWered, vacuum suction is applied 
to the tape substrate 1 through the suction groove 17; and 
after the bonding head 12 is raised, and before the bonding 
stage 16 is loWered, the vacuum suction is released. 

[0107] Consequently, While the tape substrate 1 is softened 
by radiant heat radiating from the bonding head 12, portions 
of the tape substrate 1 can be draWn into the suction groove 
17, such that the tape substrate 1 can be effectively curved 
at portions corresponding to the edge sections of the semi 
conductor chip 4. 

[0108] Next, referring to FIG. 3(e), after the bonding head 
12 is loWered, and before the bonding head 12 is raised, 
vacuum suction is applied to the tape substrate 1 through the 
suction groove 17; and after the bonding head 12 is raised, 
and before the bonding stage 16 is loWered, the vacuum 
suction is released. 

[0109] Consequently, While the tape substrate 1 is softened 
by radiant heat radiating from the bonding head 12, portions 
of the tape substrate 1 can be draWn into the suction groove 
17, such that the tape substrate 1 can be effectively curved 
at portions corresponding to the edge sections of the semi 
conductor chip 4. 












