
;KLe3e/,<(d.6dT"(! TITLE OF THE INVENTION RADIO CARD BACKGROUND OF THE
INVENTION The present invention relates to an LSI-equipped 5 radio card. As
a radio card of this kind, for example, a card as shown in FIG. 3 is known.
In FIG. 3, reference numeral 21 denotes a board. The board 21 comprises a
base material 21a and an 10 antenna pattern 21b. As the base material 21a,
polyethylene terephthalate (hereinafter referred to as "PET") having a 0.05
mm thickness is used. An aluminum foil having a 0.038 mm thickness is used
for the antenna pattern 21b, and wire is formed by etching the 15 aluminum
foil. On each of the terminals 22 of the antenna pattern 21b in the board
21, a bump 24 of an LSI 23 is mounted in a flip chip manner. The LSI 23 is
electrically connected to the board 21, with an anisotropic 20 conductive
film 27 interposed therebetween. The radio card configured as described
above converts radio waves provided from the outside into electric power to
operate the LSI 23, and sends back a response with remaining electric
power. Thereby, the 25 radio card performs noncontact data communications.
In the meantime, to improve the point-pressure strength and the resistance
to bending stress,    - 2  a reinforcing board 25 such as a SUS board is
bonded to the LSI 23 by an adhesive 26 to form one unitary piece. Further,
the reinforcing board 25 is provided with projection ribs 28. The
reinforcing board 25 is bonded 5 to the LSI 23 with the ribs 28 interposed
therebetween. The amount of the adhesive 26 interposed between the LSI 23
and the reinforcing board 25 is determined according to the height of the
ribs 28, to maintain the thickness uniform after bonding. 10 However, in
prior art, the bumps 24 of the PSI 23 are provided in positions distant
from the ribs 28 of the reinforcing board 25 by, for example, a distance S
in the surface direction of the LSI 23. Therefore, when the LSI 23 is
mounted, if pressure is applied to 15 the LSI 23 through the ribs 28 of the
reinforcing board 25, the problem arises that bending stress occurs and
causes a crack 29 in the LSI 23 as shown in FIG. 4. BRIEF SUMMARY OF THE
INVENTION The present invention has been made in 20 consideration of the
above circumstances. The object of the present invention is to provide a
radio card in which no crack occurs in its LSI when the LSI is mounted. A
radio card according to an aspect of the present 25 invention comprises: a
board; an LSI having a bump on one surface thereof and mounted on the board
with the bump interposed therebetween; a reinforcing member   



- 3  which has a projecting portion and is bonded to the other surface of
the LSI with the projecting portion interposed therebetween, the projecting
portion being located almost on a line, the line being orthogonal to 5 a
surface direction of the LSI and passing through the bump; and an adhesive
interposed between the reinforcing member and the other surface of the LSI,
and bonding the reinforcing member to the LSI. A radio card according to
another aspect of the 10 present invention comprises: a boards an LSI
having a bump on one surface thereof and a projecting portion on the other
surface thereof and mounted on the board with the bump interposed
therebetween, the projecting portion being located almost on a line, the
line being 15 orthogonal to a surface direction of the LSI and passing
through the bump; a reinforcing member bonded to the other surface of the
LSI with the projecting portion interposed therebetween; and an adhesive
interposed between the reinforcing member and the LSI, 20 and bonding the
reinforcing member to the LSI. According to aspects of the present
invention, the pressure generated in mounting the LSI can be directly
transmitted from projecting portions of the reinforcing member or
projecting portions of the LSI to the bumps 25 of the LSI, and occurrence
of a crack in the LSI due to bending stress is prevented. Additional
advantages of the invention will be set   - 4  forth in the description
which follows, and in part will be obvious from the description, or may be
learned by practice of the invention. The advantages of the invention may
be realized and obtained by means of the 5 instrumentalities and
combinations particularly pointed out hereinafter. BRIEF DESCRIPTION OF THE
SEVERAL VIEWS OF THE DRAWING The accompanying drawings, which are
incorporated in and constitute a part of the specification, 10 illustrate
embodiments of the invention, and together with the general description
given above and the detailed description of the embodiments given below,
serve to explain the principles of the invention. FIG. 1 is a
cross-sectional view of a radio card 15 according to a first embodiment of
the present invention. FIG. 2 is a cross-sectional view of a radio card
according to a second embodiment of the present invention. 20 FIG. 3 is a
cross-sectional view of a conventional radio card. FIG. 4 is a diagram
illustrating the state where a crack occurs in an LSI of the conventional
radio card. 25 DETAILED DESCRIPTION OF THE INVENTION The present invention
is explained in detail below, with reference to embodiments shown in
drawings.   



- 5  FIG. 1 is a cross-sectional view of a radio card according to a first
embodiment of the present invention. The radio card converts radio waves
provided from 5 the outside into electric power to operate an LSI, sends
back a response with remaining electric power, and thereby performs
noncontact data communications. The radio card has a front sheet 1 and a
back sheet 2. A board 3 is provided between the front and 10 back sheets 1
and 2. The board 3 comprises a base material 3a and an antenna pattern 3b.
As the base material 3a, polyethylene terephthalate (hereinafter referred
to as "PET") having a 0.05 mm thickness is used. An aluminum foil having a
0.038 mm thickness is 15 used for the antenna pattern 3b, and wire is
formed by etching the aluminum foil. Bumps 7 of LSI 6 are mounted on both
respective terminals 5 of the antenna pattern 3b of the board 3 in a
flip-chip manner. The LSI 6 is electrically 20 connected to the board 3
with an anisotropic conductive film 9 interposed therebetween. Further, a
filler 10 is filled into the space between the front and back sheets 1 and
2. In the meantime, an SUS board 11 serving as 25 a reinforcing member is
bonded to a back surface of the LSI 6 by adhesive 12 to form one unitary
piece. The SUS board 11 has almost the same size as that of   - 6  the LSI
6, and a thickness of 100 a m. Further, ribs 14 each having a 30 ~cm height
are formed in the four corners and the center of the SUS board 11 by
etching. The height of the ribs 14 5 determines the space between the LSI 6
and the SUS board 11. Thereby, the amount of the adhesive 12 is determined,
and the thickness of the LSI 6 with the reinforcing SUS after curing of the
adhesive is determined. The ribs 14 of the SUS board 11 may be 10 formed by
pressurization or heat transformation, instead of etching. Further, the
ribs 14 and the bumps 7 are formed in almost the same shape. In the
meantime, the ribs 14 of the SUS board 11 and the bumps 7 of the LSI 16 are
arranged so as to be 15 located on lines (vertical lines in FIG. 1) 15
which are orthogonal to the surface direction of the LSI 6. 



The ribs 14 are located above the bumps 7. Recently, the SUS board 11 is
formed with a greater thickness to enhance the reinforcing strength 20 of
the LSI 6, and the LSI 6 is thinned correspondingly. Therefore, the radio
card is in the state where a crack easily occurs in the LSI 6 due to
pressure occurring when the LSI is mounted. However, since the ribs 14 of
the SUS board 11 are 25 arranged above the bumps 7 of the LSI 6 as
described above, the pressure occurring in mounting the LSI is directly
transmitted from the ribs 14 to the bumps 7    through the LSI 6.
Therefore, no large bending stress occurs in the LSI 6, and occurrence of a
crack is prevented. FIG. 2 is a cross-sectional view of a radio card 5
according to a second embodiment of the present invention. In FIG. 2, the
same constituent elements as those shown in the above first embodiment are
denoted by the same respective reference numerals, and their 10
explanations are omitted. In the above first embodiment, the ribs 14 are
formed on the 5US board 11. In the second embodiment, ribs 16 are formed on
a back surface of the LSI 6 by etching the LSI 6. Bumps 7 have a different
shape from 15 that of the ribs 16. Also in this embodiment, the bumps 7 and
the ribs 16 are arranged so as to be located on lines 15, in the same
manner as the above embodiment. Thereby, the pressure in mounting the LSI
is directly 20 transmitted from the ribs 16 to the bumps 7 via the LSI 6,
and occurrence of a crack in the LSI 6 is prevented. In the above
embodiments, as long as the pressure in mounting the LSI 6 is directly
transmitted to the bumps 7 through the ribs 14 or 16, the ribs 14 and 16 25
are not necessarily accurately located directly above the bumps 7, but may
be located slightly off the lines. Further, the present invention can be
variously 



_ g _ modified and carried out within the range of the gist of the
invention as a matter of course. Additional advantages and modifications
will readily occur to those skilled in the art. Therefore, 5 the invention
in its broader aspects is not limited to the specific details and
representative embodiments shown and described herein. Accordingly, various
modifications may be made without departing from the spirit or scope of the
general inventive concept as 10 defined by the appended claims and their
equivalents.   _ g _ WHAT IS CLAIMED IS: 1. A radio card comprising: a
board; an LSI having a bump on one surface thereof, and 5 mounted on the
board with the bump interposed therebetween; a reinforcing member which has
a projecting portion and is bonded to the other surface of the LSI with the
projecting portion interposed therebetween, 10 the projecting portion being
located almost on a line, the line being orthogonal to a surface direction
of the LSI and passing through the bump; and an adhesive interposed between
the reinforcing member and the other surface of the LSI, and bonding 15 the
reinforcing member to the LSI. 2. A radio card according to claim 1,
wherein the projecting portion of the reinforcing member is formed by
etching, pressurization or heat transformation. 3. A radio card according
to claim 1, wherein the 20 bump of the LSI and the projecting portion of
the reinforcing member are formed in almost the same shape, or different
shapes. 4. A radio card comprising: a board; 25 an LSI having a bump on one
surface thereof and a projecting portion on the other surface thereof, and
mounted on the board with the bump interposed   - 10  therebetween, the
projecting portion being located almost on a line, the line being
orthogonal to a surface direction of the LSI and passing through the bump;
5 a reinforcing member bonded to the other surface of the LSI with the
projecting portion interposed therebetween; and an adhesive interposed
between the reinforcing member and the LSI, and bonding the reinforcing
member 10 to the LSI. 5. A radio card according to claim 4, wherein the LSI
has a wafer and the projecting portion is formed of the wafer. 6. A radio
card according to claim 4, wherein the 



15 bump and the projecting portion of the LSI are formed in almost the same
shape, or different shapes.
.A9!F?.A9&.A&&.A99.A9&.A9&.A&.&.A9&.A9&.A9#?p~0b8J}DqHw7}&Y}xsnid_Z]ca]ca]c
a]ca]ca]ca]ca]cRa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]cRa!Y
PM`B{Dv#/`}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*0a7l+[1euDJq}xsnid_Z]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca!;:k%&8n6 n    '!\!!!!!"9"k"v"""
#*#}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*#Y####$E$y$$$%K%}%%%!&Y&&&(((((6)D))M*
s*M,i,r,
--}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!---.*.Y....//F///&&(((((6)D))M*s*M,i,r,
--}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca #?p~fH* 10%&'()-`10%&'()-
&10%&'()-9:10%&'()-3 10%&'()-9s10%&'()- F10%&'()-:0b8J}iK-
F%F10%&'()-9f#10%&'()-  310%&'()-9M10%&'()-3 &10%&'()-3 Y10%&'()-3
f10%&'()-}DqiK-3 S2y10%&'()-3 010%&'()-  .10%&'()-9, 10%&'()-3 *10%&'()-3
(Y10%&'()-3 '10%&'()-Hwi_UK3 S2y10%&'()-101010#<t10%&'()-3 910%&'()-3
810%&'()-9&6 10%&'()-3 F4310%&'()-  {\:_UK3
S2y!9#10%&'()-L"10%&'()-f!L"10%&'()-f!i"10%&'()-y!|"10%CC&'()-y&10%&'()-
7}&YzXJ<K3 S2y! 10 10!96 "10%&'()- 34Z10%&'()-!9,"10%&'()-M!T
)10%&'()-!9#10%&'()-  oM.K9#10%%&'()-3 !#9#10%""&'()-3
&10%"&'()-!Q!10%+"+"&'()-!`!10%::&'()-&10%"&'()- 10PM}[<1K 



10" 9m10%"&'()-!&0@#10%""&'()-S!&0@#10%""&'()-S
.^10%"&'()-&F%m"10%&'()-S!&F%m"10%""&'()-S`mN/  F10%&'()- y10%&'()-3
10%&'()-"10%&'()-3 & 10%&'()-910%&'()- 10" 10"B{DdEmN/  F10%3 !10%&'()-F
s10%&'()-3 -10%&'()-3 10%&'()-L!10%&'()-F &10%&'()-Dv#dEmN/
F10%9,-#10%&'()-F *f10%&'()-F )z10%&'()-3 &'&10%&'()-F
F%f10%&'()-9f#10%&'()-#/`dEmN/  F10%3 810%&'()-9&6:10%&'()-F F410%&'()-F
f2F10%&'()-3 0&10%&'()-F .10%&'()-'()*0abC  F10%3 y10%&'()-3 10%&'()-
&10%&'()-&10%&'()- 10 10 103 9 10%&'()-7ldEbC  F10%3 &10%&'()-  Yl10%&'()-3
y@10%&'()-3 -10%&'()-m10%&'()-  10%&'()-+[dEbC  F10%3 



)310%&'()- &'10%&'()-3 Y%10%&'()-9f#"10%&'()-  10%=&'()-9@ 10%&'()-1eudEbC
F10%3 F4M10%&'()-F f2@10%&'()-F 010%&'()-F .10%&'()-9,-#10%&'()-3
*10%&'()-ABCDJqbC  F10%3 &10%&'()-&10%&'()- 10 10 10F 9z10%&'()-F
810%&'()-9&6 10%&'()-q;:dEbC  F10%910%&'()-  f10%&'()-10%&'()-  10%&'()-3
S10%&'()-  10%&'()-:k8ndEbC  F10%3 Y%10%&'()-9f#`!10%&'()-3 !10%&'()-
10%&'()-  10%&'()-3 10%&'()-n6 n  dEbC  F10%3 0y10%&'()-3
.310%&'()-9,"10%&'()-3 *310%&'()- )@10%&'()-3 &'10%&'()-   '!\!!!!!dYNC
F10% 10 10 103 9y10%&'()-F 8f10%&'()-9&6!10%&'()-  F4Y10%&'()-3 



f2m 10%&'()-!!!!"9"k"dEYNC  F10% 10%"&'()-  10%"&'()-  10%"&'()-3
10%"&'()-3 &`10%"&'()-&10%"&'()-k"v""" #*#Y#dEYNC  F10%
10%"&'()-910%"&'()-3 &10%"&'()-3 F310%"&'()-  y10%"&'()-3
y10%"&'()-Y####$E$y$dEYNC  F10% 3 &'10%"&'()-F%10%"&'()-9f#10%"&'()-3 !
10%"&'()-3 f10%"&'()-3 M10%"&'()-y$$$%K%}%%dEYNC  F10% 3 S2f10%"&'()-
010%"&'()-F .10%"&'()-&,#10%"&'()-3 *10%"&'()-3 ) 10%"&'()-%%!&Y&&&&&&xmbC
F10%10%&'()- 10" 10" 10"  910%"&'()-3 810%"&'()-&&6 "10%"&'()-
F410%"&'()-&&'Z((((((zodY:  &10%&'()- 10 10 



109"10%&'()-!9"10%33&'()-!C9"10%jj&'()-!9"10%&'()-((((6)D))aBdY:  3
f10%&'()-F  10%&'()-!is!10%&'()-3 F10%&'()-F 10%&'()-9
10%&'()-)*M*s***+z[9dY:!9-#10%&'()-9-#10%:&'()-!9-#10%XX&'()-F
10%&'()-!L#10%&'()-!L#10%&'()-+M,i,r, --- --}oaS4m10%&'()- 10 10
10!9&6!10%&'()-3 F4F10%&'()-3 S210%&'()-!9-#10%&'()--v---.*.Y.dEaS4m103
10%&'()-F @10%&'()-F `10%&'()-l`!10%&'()-Y 310%&'()-Y
310%&'()-Y....//F/dEaS4m103 `!310%&'()-F z10%&'()-F  10%&'()-3 310%&'()-L
10%&'()-3 10%&'()-F///dEaS4m103 `!310%&'()-F z10%&'()-F  10%&'()-3
310%&'()-F %10%&'()-9,# "10%&'()- Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph
Font)C#%*,02468:<>@BY*#-/"#$%&'} D#q:n
!k"Y#y$%&()+-Y.F//()*+,-./0123456789:;<=>?@ABCDEFGH6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJ 


