
METHOD AND APPARATUS FOR MOUNTING CONDUCTIVE BALLS  BACKGROUND OF THE
INVENTION 1. Field of the Invention 5 The present invention relates
to a method and  apparatus for mounting conductive balls in mounting
locations on a mount which are formed in a predetermined  pattern
using an arraying mask in which through holes  are provided in such a
manner as to match the mounting  10 locations. 2. Description of the
Related Art As a method and apparatus for mounting conductive  balls
in mounting locations on a mount which are formed  in a predetermined
pattern using an arraying mask in which 15 through holes are provided
in such a manner as to match  the mounting locations,
JP-A-2006-318994 discloses a  method and apparatus for arraying
conductive balls on  a mount by a ball reservoir accommodating
therein a large  number of conductive balls moving over an arraying
jig. 20 In the mounting approach adopted in the method and  apparatus
for mounting conductive balls disclosed in  JP-A-2006-318994 in which
conductive balls are dropped  to be mounted by the moving ball cup,
conductive balls  are caught between the ball cup and the arraying
mask. 25 In addition, as the diameters of conductive balls used  1 



get smaller, higher accuracies are required for the gap  between the
ball cup and the arraying mask, flatness of  the arraying mask and
horizontal travel of the ball cup,  and with these accuracies getting
lower, there has been 5 caused a risk that conductive balls leak from
the gap  between the ball cup and the arraying mask. In order to
prevent the occurrence of conductive  balls being caught in the way
described above,  JP-A-2006-73999 discloses an apparatus and method
in 10 which a collection of balls within a ball cup (a tubular
member in JP-A-2006-73999) are prevented from being  brought into
contact with a wall of the ball cup by a  gas flow while the ball cup
is moving horizontally. However, since the ball cup had to be moved
in such  15 a manner that the collection conductive balls were not
brought into contact therewith, the moving speed of the  ball cup
could not be increased to high speeds, this  having led to a problem
that a long period of time was  necessary for the mounting process.
In addition, 20 although it was considered that the flow speed of gas
flowing in from the gap between the arraying mask and  the ball cup
was increased to high speeds, with the gas  flow speed so increased,
conductive balls were not able  to be collected on the arraying mask
but were caused to 25 scatter in the gas within the ball cup, and
there  



2 sometimes occurred a situation in which no conductive  balls were
mounted in some of the mounting locations.  SUMMARY OF THE INVENTION
5 An object of the invention is to prevent conductive  balls from
being caught between the ball cup or ball  suction body and the
arraying mask when the ball cup or  ball suction body is moving by
causing conductive balls  being sucked to the ball suction body which
lies above 10 the arraying mask when conductive balls are caused to
fall into the through holes in the arraying mask to be  mounted on
the mount. This allows for an increase in  moving speed of the ball
cup which supplies conductive  balls, so as to contribute to an
increase in productivity. 15 With a view to solving the problem, the
following  means are adopted in a conductive ball mounting method
and apparatus for mounting conductive balls in mounting  locations on
a mount which are formed in a predetermined  pattern using an
arraying mask in which through holes 20 are provided in such a manner
as to match the mounting  locations. As a first means, there is
provided a ball suction  body provided above the arraying mask and
connected to  a vacuum source to suck conductive balls to a lower  25
surface thereof. 



3 As a second means, there is provided a vacuum  switching means for
switching the suction state of the  ball suction body which is formed
by the vacuum source  between ON and OFF. 5 As a third means, a
configuration is adopted in  which the suction state of the ball
suction body is  switched to ON by the vacuum switching means so that
conductive balls residing below the ball suction body  are sucked to
the ball suction body, and thereafter, the 10 suction state of the
ball suction body is switched to  OFF so as to allow the conductive
balls held sucked to  the ball suction body to fall so that the
conductive balls  so falling are mounted on the mount. For example,
following aspects can be raised. 15 According to a first aspect of
the invention, there  is provided a conductive ball mounting method
for  mounting conductive balls on a mount using an arraying  mask,
the mount including mounting positions formed in  a predetermined
pattern, the arraying mask provided above 20 the mount and including
through holes provided in  positions corresponding to the mounting
positions, the  method including: providing a ball suction unit for
sucking solder balls, the ball suction unit including  a ball holding
member capable of holding the conductive 



25 balls; sucking up the conductive balls below the ball  4 suction
unit; holding the conductive balls on a lower  surface of the ball
holding member while sucking up the  conductive balls; and after the
holding the conductive  balls, falling the conductive balls held by
the ball  5 holding member to the mount. According to a second aspect
of the invention, the  ball suction unit is connected to switching
means for  switching ON and OFF sucking the conductive balls by the
ball suction unit, the sucking up the conductive balls 10 and holding
the conductive balls are executed when the  switching means is
switched ON, and the falling the  conductive balls is executed when
the switching means  is switched OFF. According to a third aspect of
the invention, the  15 conductive ball mounting method further
includes forming  a gas flow passage between the ball suction unit
and the  arraying mask by switching ON the switching means so as  to
suck the conductive balls by the ball suction unit,  wherein the
sucking up the conductive balls and holding 20 the conductive balls
are executed by causing gas to be  drawn in from the gas flow
passage. According to a fourth aspect of the invention, the
conductive ball mounting method further includes  



repeating the sucking up the conductive balls through 25 the falling
the conductive balls a plurality of times.  5 According to a fifth
aspect of the invention, the  conductive ball mounting method further
includes, after  the conductive balls are mounted on the mount by the
falling the conductive balls, collecting the conductive 5 balls
remained on the arraying mask by executing the  sucking up and
holding the conductive balls.  According to a sixth aspect of the
invention, there is provided a conductive ball mounting apparatus
including: a mount including mounting positions formed  10 in a
predetermined pattern; an arraying mask provided above the mount and
including through holes provided in  positions corresponding to the
mounting positions; a ball  suction unit provided above the arraying
mask for sucking  solder balls; a ball holding member included in the
ball 15 suction unit and capable of holding the conductive balls  on
a lower surface thereof; vacuum source connected to  the ball suction
unit for allowing the ball suction unit  to suck the conductive
balls; and switching means for  switching ON and OFF sucking the
conductive balls by the 20 ball suction unit, wherein the switching
means is  configured to: switch ON the sucking the conductive balls
so as to suck up the conductive balls below the ball  



suction unit and hold the conductive balls on a lower  surface of the
ball holding member; and switch OFF the 25 sucking the conductive
balls so as to allow the conductive  6 balls held by the ball holding
member to fall to the mount.  According to a seventh aspect of the
invention, the ball suction unit further includes a casing, and the
ball  holding member is provided on a lower surface of the  5 casing.
According to an eighth aspect of the invention, the  ball suction
unit further includes a ball cup including  an interior space and an
opening on a lower end face  thereof. 10 According to a ninth aspect
of the invention, the  ball cup is made of a conductive material and
is grounded.  According to a tenth aspect of the invention, the
switching means is configured to repeat ON/OFF the  sucking the
conductive balls a plurality of times. 15 According to an eleventh
aspect of the invention,  the ball suction unit is configured to move
along an upper  surface of the arraying mask while the sucking the
conductive balls is switched to ON. According to a twelfth aspect of
the invention, the  20 conductive ball mounting apparatus further
includes  vibration means for vibrating the ball suction unit. 



According to a thirteenth aspect of the invention,  the ball holding
member includes a mesh that is configured  to allow passage of the
gas but not to allow passage of  25 the conductive balls. 7 According
to a fourteenth aspect of the invention,  wherein the ball holding
member partitions an interior  space of the ball suction unit into an
upper space and  a lower space. 5 According to a fifteenth aspect of
the invention,  the conductive ball mounting apparatus further
includes  a ball supplying path connected to the lower space of  the
ball suction unit for supplying the conductive balls. According to a
sixteenth aspect of the invention,  10 the conductive ball mounting
apparatus further includes  a suction passage connecting the upper
space of the ball  suction unit and the vacuum source. Since the
invention is configured such that the  suction state of the ball
suction body is switched to  15 ON by the vacuum switching means so
that conductive balls residing below the ball suction body are sucked
to the  ball suction body, and thereafter, the suction state of  the
ball suction body is switched to OFF so as to allow  the conductive
balls held sucked to the ball suction body 20 to fall so that the
conductive balls so falling are  



mounted on the mount, it has become possible to prevent  conductive
balls from being caught between the ball  suction body and the ball
cup attached thereto and the  arraying mask. As a result of this, the
moving speed of 25 the ball suction body and the ball cup can be
increased,  8 so as to realize an increase in productivity.  BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is an explanatory plan view
showing the whole  5 of a ball mounting section according to the
invention;  Fig. 2 is an explanatory view of a ball cup in such a
state that conductive balls are sucked thereto in a  first embodiment
of the invention; Fig. 3 is an explanatory view of the ball cup in
10 such a state that the conductive balls are dropping in  the first
embodiment; Fig. 4 is an explanatory view showing a ball cup  of a
second embodiment of the invention; Fig. 5 is an explanatory view
showing a ball cup  15 of a third embodiment of the invention; Fig. 6
is an explanatory view showing a ball cup  of a fourth embodiment of
the invention; Fig. 7 is an explanatory view showing a relationship
between a ball cup and a gas supply cup of a fifth  20 embodiment of
the invention; 



Fig. 8 is an explanatory view of a ball suction  element of a sixth
embodiment of the invention; and  Fig. 9 is an explanatory view of a
ball suction element with a ball supply cup of a seventh embodiment
25 of the invention. 9 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS  Hereinafter, a mode for carrying out the invention will
be described together with an embodiment according  5 to the
drawings. In this invention, as a mount for  conductive balls, there
are raised a semiconductor wafer  (hereinafter, referred simply to a
wafer), an electronic  circuit board, a ceramic substrate and the
like, and  electrodes are formed as conductive ball mounting 10
locations thereof. In an embodiment, a solder balls  mounter is used
in which conductive balls are solder balls  1 and a mount is a wafer
2. Although a solder balls mounter has in general a  wafer receiving
section where wafers are delivered in,  15 a flux printing section, a
ball mounting section, and a wafer discharging section where wafers
are delivered  out, a conductive ball mounting method and apparatus
according to the invention relates to the ball mounting  section. 20
Fig. 1 shows a ball mounting section 100 of the  



invention. In the ball mounting section 100, there are  provided a
solder ball supply unit 4, a ball arraying  mask 3 in which through
holes 31 are formed in such a  manner as to be arrayed to match an
electrode patterns 25 on a wafer 2, a ball reservoir 50 for dropping
solder  10 balls 1 into the through holes 31 and a drive mechanism
for the ball reservoir 50. The ball reservoir function  as an example
of a ball suction unit. In the embodiment, the thickness of the ball
5 arraying mask 3 is almost the same as the diameter of  solder balls
1 to be supplied, and the diameter of the  through holes 31 is made
slightly larger than the diameter  of the solder ball. However, in
the through hole 31, the  diameter of a lower opening is made larger
than the 10 diameter of an upper opening so that a flux printed on  a
wafer 2 is prevented from sticking to the ball arraying  mask 3. In
place of increasing the opening diameter in  this way, a flux
sticking preventive gap may be provided  between the ball arraying
mask 3 and the wafer 2. In 15 addition, the ball arraying mask 3 is
expanded over a  frame 33 and is held to a fixing portion such a
frame  structure. (First Embodiment) A first embodiment of the
invention will be  



20 explained with reference to Fig. 2. As shown in Fig. 2,  the ball
cup 5 has interior space and is opened in a lower  end face so as to
define an opening 51, and the interior  space is partitioned into an
upper space 53 and a lower  space 54 by a ball suction element 52 as
an example of 25 a ball holding member. Thus, an upper portion of the
ball  11 cup 5 which lies further upwards than the ball suction
element 52 constitutes a casing 66 for the ball suction  element 52.
In other words, the ball suction element 52  is provided on a lower
surface of the casing 66. In the 5 first embodiment, the ball
reservoir 50 as the ball  suction unit is configured by the ball cup
5, the ball  suction element 52 and the casing 66. The ball suction
element 52 is made of a metallic net such as a stainless  mesh which
does not allow for the passage of the solder 10 balls 1 but allows
for the passage of gas. In addition,  in the embodiment illustrated,
although the ball cup 5  is made up of a single rectangular
parallelepiped, the  number, shape and size thereof are determined in
consideration of the shape of a wafer 2 used and ball 15 mounting
efficiency. For example, the lower end opening  51 may be formed into
a circular shape or a plurality  of ball cups each including a ball
suction element 52  may be provided. 



The upper space 53 of the ball cup 5 is  20 connected to a vacuum
source 59 by way of a suction passage  55 via an electromagnetic or
solenoid opening and closing  valve 57 functioning as a switching
means (vacuum  switching means) and a regulator 58 which can regulate
the pressure and flow rate of gas and defines a gas flow 25 passage
between the ball arraying mask 3 and itself as  12 is shown in arrows
in Fig. 2. Then, by opening the  solenoid opening and closing valve
57 as the switching  means for switching the suction state within the
ball  cup 5 to ON and OFF, the suction state within the ball 5 cup 5
is switched to ON so as to suck solder balls 1  residing below the
ball cup 5 to the ball suction element  52, and thereafter, by
closing the solenoid opening and  closing valve 57, the suction state
within the ball cup  5 is switched to OFF so as to cause the solder
balls 1 10 held sucked to the ball suction element 52 to drop so
that the solder balls 1 are mounted on the wafer 2. In  other words,
the solenoid opening and closing valve 57  is capable of switching ON
and OFF sucking the solder  balls 1, and is configured to switch ON
the sucking the 15 solder balls 1 so as to suck up the solder balls 1
below  the ball cup 5 and hold the solder balls 1 on a lower  surface
of the ball suction element 52 while sucking up  



the solder balls 1, and then, switch OFF the sucking the  solder
balls 1 so as to allow the solder balls 1 held 20 by the ball suction
element 52 to fall to the wafer 2  in order to mount the solder balls
2 on the wafer 2.  In addition, the ball cup 5 and the ball suction
element 52 are made of a conductive material and are  earthed by an
earth 60 as is shown in Figs. 2 to 5. By  25 this configuration, the
solder balls 1 charged with  13 static electricity are prevented from
sticking to an  inner surface of the ball cup 5 and the ball suction
element 52. Furthermore, a vibrator 61 is mounted on an  exterior
side of the ball cup 5 so that the vibrator 61 5 imparts minute
vibrations to the ball cup 5, and the  vibrator 61 is made to vibrate
at least when the suction  state within the call cup 5 is OFF so as
to vibrate the  ball suction element 52 attached to the ball cup 5 to
promote the drop of the solder balls 1. 10 The solder balls supply
unit 4 supplies solder balls  1 from a ball hopper which reserves a
large number of  solder balls 1 therein to the ball cup by way of a
ball  supply path 56. The ball supply path 56 is connected to  the
lower space 54 of the ball cup 5 for supplying the 15 conductive
balls below the ball suction element 52. Note  that ball hoppers are
replaced depending upon sizes and  



materials of solder balls 1. The ball cup 5 moves in an X-axis
direction and a  Y-axis direction so as to cover the whole surface of
the  20 wafer 2. A moving unit 10, which constitutes a moving means
of the ball cup 5 on a horizontal plane includes,  as is shown in
Fig. 1, an X-axis drive mechanism and a  Y-axis drive mechanism, so
that the moving unit 10 moves  in the X-axis direction along an
X-axis guide 11 by means 25 of a ball screw 14 which is rotated by an
X-axis drive  14 motor 13 and moves in the Y-axis direction along a
Y-axis  guide 12 by means of a ball screw 16 which is rotated  by a
Y-axis drive motor 15. A lift unit 18 of the ball cup 5 is such as to
move  5 the ball cup 5 vertically through a configuration in which  a
lift base to which the ball cup 5 is attached is attached  via a nut
member to a ball screw which is rotated by a  Z-axis drive motor 17
equipped on the moving unit 10 and  the lift base moves vertically
along a guide rail. Note 10 that a gap between a lower end of the
ball cup S and an  upper surface of the ball arraying mask 3 may be
larger  than the diameter of the solder ball 1, provided that  the
gap is such as to obtain a predetermined gas flow  when a ball
sucking operation is performed. In addition, 15 although the solder
balls supply unit 4 is made to move  



together with the ball cup 5 so as to supply solder balls  1 into the
ball cup 5, the solder balls supply unit 4  may be provided
separately from the ball cup 5.  Furthermore, solder balls 1 are
temporarily supplied onto 20 the ball arraying mask 3 which lies
outside the ball cup  5, and then by moving the ball cup 5 while
sucking the  solder balls 1 on the ball arraying mask 3 by the ball
suction element 52, the solder balls 1 can be supplied  to the
mounting positions. 25 Hereinafter, the operation of the first
embodiment  15 will be described. Firstly, prior to the transfer of a
wafer 2 to the ball mounting section, a flux is applied  in advance
to ball mounting locations on the wafer 2 in  the flux printing
section. 5 When the wafer 2 is transferred to the ball mounting
section, as is shown in Figs. 2 and 3, the wafer 2 is  installed on a
wafer installation stage 6, and the ball  arraying mask 3 is disposed
on the wafer 2. Note that  in this embodiment, since the flux is
prevented from 10 sticking to the ball arraying mask 3 by the shape
of the  through holes 31 in the ball arraying mask 3, although  the
ball arraying mask 3 and the wafer 2 are in contact  with each other,
in the event that the flux sticking  prevention is attempted to be
implemented by the gap 



15 vertically defined between the ball arraying mask 3 and  the wafer
2, these two members are not in contact with  each other. Next, after
the suction state within the ball cup  5 is switched to ON by opening
the solenoid opening and  20 closing valve 57 as the switching means,
the ball cup 5 is moved to an initial mounting position by the moving
unit 10. By switching the suction state within the ball  cup 5 to ON
(in other words, by repeating ON/OFF the  sucking the solder balls 1
a plurality of times), the 25 gas flow passage indicated by the
arrows in Fig. 2 is  16 formed between the ball cup 5 and the ball
arraying mask  3. Solder balls 1 residing below the ball cup 5 are
caused  to float to be sucked to the ball suction element 52 by
virtue of vacuum through the gas flow passage. This 5 state
constitutes a movable state of the ball cup 5. With  the suction
state being OFF, the ball cup 5 is not moved.  After the ball cup 5
has moved to the initial mounting position, the solenoid opening and
closing valve  57 is closed so that the suction state within the ball
10 cup 5 is switched to OFF and the vibrator 61 is started to
vibrate. Since the ball cup 5 is released to the  atmosphere when the
vacuum is stopped, the solder balls  1 held sucked to the ball
suction element 52 as is shown  



in Fig. 3 are allowed to drop into the through holes 31 15 in the
ball arraying mask 3 so as to be mounted on the  wafer 2. To ensure
the drop of the solder balls 1 into  the through holes 31, that is,
the mounting thereof on  the wafer 2, the suction state is switched
to ON (vacuum  started) and OFF (vacuum stopped) a plurality of
times, 20 and the vibrator 61 is made to repeat the stop and start
of vibrations in association with the opening and closing  of the
solenoid opening and closing valve 57. In addition, since the ball
suction element 52 is  disposed above the ball arraying mask 3, the
solder balls  25 1 held sucked to the ball suction element 52 have
17 potential energy, whereby the solder balls 1 are allowed  to be
brought into tight contact with electrodes when  they drop on the
flux. After the mounting has been completed, the suction  5 state
within the ball cup 5 is switched to ON by the  switching means, and
vacuum is implemented again. The  solder balls 1 mounted on the wafer
2 are prevented from  being sucked up due to adhesion generated
through the  contact of the solder balls 1 with the flux, while the
10 solder balls 1 which are not in contact with the flux  are sucked
up and float to thereby be sucked to the ball  suction element 52.
The ball cup 5 is moved to the next  



mounting position in this state. Note that moving to the  following
mounting position may be started as soon as 15 the suction state of
the ball cup 5 is switched to ON.  When a mounting operation at the
final mounting  position is completed, the solder balls 1 which leak
out  of the ball cup 5 to scatter over the ball arraying mask  3 are
recovered. Specifically, the ball cup 5 which is 20 under vacuum is
moved along the upper surface of the ball  arraying mask 3. Although
this facilitates the recovery  of solder balls 1, an exclusive vacuum
recovery means  may be provided. In addition, although in the first
embodiment, the  25 ball cup 5 is released to the atmosphere by the
suction  18 state of the ball suction element 52 being switched to
OFF and the solder balls 1 held sucked thereto are allowed  to drop
by being vibrated by the vibrator 61, the solder  balls 1 may be
forced to drop by virtue of pressurization 5 through the suction
passage 55 after the suction state  has been switched to OFF. (Second
Embodiment) Fig. 4 shows a second embodiment of the invention.  While
in the first embodiment, the lower end face of the  10 opening 51 of
the ball cup 5 is formed into a planar shape which is in parallel
with the ball arraying mask 3 and  



the ball cup 5 is disposed in such a position that the  gap is formed
the lower end face of the ball cup 5 and  the upper surface of the
ball arraying surface 3 in such 15 a manner as to obtain the
predetermined gas flow when  the ball sucking operation is performed,
in a second  embodiment shown in Fig. 4, slits 62 are formed on a
lower  end face of an opening 51 of a ball cup 5 so that gas  flows
can be obtained. The slits 62 are preferably 20 formed to be radiated
in the opening 51 or preferably  formed into spiral curves having
directivity in one  direction. By forming the slits 62 in this way,
the flow  of gas between the ball cup 5 and a ball arraying mask  3
can be controlled, thereby making it possible to prevent 25 the
floating of the ball arraying mask 3. Of course,  19 depending upon
the size of the slits 62 provided, the  opening 51 of the ball cup 5
can be brought into contact  with the ball arraying mask 3. (Third
Embodiment) 5 Fig. 5 shows a third embodiment of the invention.
According to the third embodiment, in order to limit the  range where
the solder balls 1 drop from the ball suction  element 52 down to the
ball arraying mask 3, a ball guide  63, which is opened widely in an
upper portion and is 10 opened narrowly in a lower portion to match a
mounting  



range, is provided below a ball suction element 52 of  a ball cup S.
(Fourth Embodiment) Fig. 6 shows a fourth embodiment of the
invention.  15 According to a fourth embodiment, an interior shape of
a ball cup 5 is modified in such a manner that a ball  suction
element 52 is made small in size so as to match  a mounting range.
(Fifth Embodiment) 20 Fig. 7 shows a fifth embodiment of the
invention.  According to the fifth embodiment, a gas supply cup 64
which covers a ball cup 5 is provided in such a manner  as to be
connected to a gas supply path 65, so as to supply  gas such as air
or nitrogen through the gas supply path 25 65. For example, in case
nitrogen is supplied, a solder  20 ball oxidization preventive effect
can be obtained. In  addition, the supply of gas from the gas supply
path 65  is switched to ON when the suction state of a ball suction
element 52 is switched to ON, while it is switched to 5 OFF when the
suction state of the ball suction element  52 is switched to OFF.
Note that in Fig. 7, a pipe which  passes through central portions of
the ball cup 5 and  the gas supply cup 64 is a ball supply path 56 of
solder  balls 1. 



10 (Sixth Embodiment) Fig. 8 shows a sixth embodiment of the
invention.  In addition, while in the first to fifth embodiments,
the ball cup 5 is provided, as is shown in Figs. 8, the  lower or
downward portion of the ball cup 5 which lies 15 further downwards
than the ball suction element 52 may  be eliminated. Namely, in place
of the ball cup 5, a ball  suction element 52 is provided at a lower
end of a casing  66, and a suction passage 55 is connected to the
casing  66, whereby solder balls 1 can be sucked by the ball 20
suction element 52. In a sixth embodiment shown in Fig.  8, a ball
reservoir 50 as the ball suction unit is  configured by a casing 66
and a ball suction element 52,  a ball supply path 56 is connected
thereto through the  ball suction element 52, and solder balls 1 are
supplied 25 on to a ball arraying mask 3 which lies below the ball
21 suction element 52. In the sixth embodiment in which no  ball cup
5 is provided, the position of the ball suction  element 52 is set to
be closer to the ball arraying mask  7 than those of the other
embodiments. 5 (Seventh Embodiment) Fig. 9 shows a seventh embodiment
of the invention.  In the seventh embodiment, the lower or downward
portion  of the ball cup 5 which lies further downwards than the  



ball suction element 52 may be eliminated like in a 10 similar manner
to the sixth embodiment. In the seventh  embodiment, a ball supply
cup 67 is provided which covers  a ball suction element 52 and which
is connected to a  ball supply path 56. The ball supply cup 67
functions  not only to supply solder balls 1 but also to prevent 15
the scattering of solder balls 1. In Fig. 9, reference  numeral 68
denotes a lift unit for moving the ball suction  element 52
vertically, and in the seventh embodiment,  an air cylinder is used.
The ball suction element 52 is  located in a lower position which is
close to a ball 20 arraying mask 3 when balls are sucked, whereas
when the  balls are allowed to drop, the ball suction element 52  is
located in an upper position above the ball arraying  mask 3 to
impart potential energy to the solder balls  1. 22 WHAT IS CLAIMED
IS: 1. A conductive ball mounting method for mounting  conductive
balls on a mount using an arraying mask, the  mount comprising
mounting positions formed in a 5 predetermined pattern, the arraying
mask provided above  the mount and comprising through holes provided
in  positions corresponding to the mounting positions, the  method
comprising: 



providing a ball suction unit for sucking solder  10 balls, the ball
suction unit comprising a ball holding  member capable of holding the
conductive balls; sucking up the conductive balls below the ball
suction unit; holding the conductive balls on a lower surface of  15
the ball holding member while sucking up the conductive  balls; and
after the holding the conductive balls, falling the  conductive balls
held by the ball holding member to the  mount. 20 2. The conductive
ball mounting method according to  claim 1, wherein the ball suction
unit is connected to  switching means for switching ON and OFF
sucking the  25 conductive balls by the ball suction unit, 23 wherein
the sucking up the conductive balls and  holding the conductive balls
are executed when the  switching means is switched ON, and wherein
the falling the conductive balls is  5 executed when the switching
means is switched OFF. 3. The conductive ball mounting method
according to  claim 2, further comprising forming a gas flow passage



between the ball suction unit and the arraying mask by 10 switching
ON the switching means so as to suck the  conductive balls by the
ball suction unit, wherein the sucking up the conductive balls and
holding the conductive balls are executed by causing gas  to be drawn
in from the gas flow passage. 15 4. The conductive ball mounting
method according to  claim 1, further comprising repeating the
sucking up the  conductive balls through the falling the conductive
balls  a plurality of times. 20 5. The conductive ball mounting
method according to  claim 2, further comprising, after the
conductive balls  are mounted on the mount by the falling the
conductive  balls, collecting the conductive balls remained on the 25
arraying mask by executing the sucking up and holding  24 the
conductive balls. 6. A conductive ball mounting apparatus comprising:
a mount including mounting positions formed in a  5 predetermined
pattern; an arraying mask provided above the mount and  comprising
through holes provided in positions  corresponding to the mounting
positions; 



a ball suction unit provided above the arraying mask  10 for sucking
solder balls; a ball holding member included in the ball suction
unit and capable of holding the conductive balls on a  lower surface
thereof; a vacuum source connected to the ball suction unit  15 for
allowing the ball suction unit to suck the conductive  balls; and
switching means for switching ON and OFF sucking  the conductive
balls by the ball suction unit,  wherein the switching means is
configured to: 20 switch ON the sucking the conductive balls so as
to suck up the conductive balls below the ball suction  unit and hold
the conductive balls on a lower surface  of the ball holding member;
and switch OFF the sucking the conductive balls so as  25 to allow
the conductive balls held by the ball holding  25 member to fall to
the mount. 7. The conductive ball mounting apparatus according  to
claim 6, 5 wherein the ball suction unit further comprises a  casing,
and wherein the ball holding member is provided on a  lower surface
of the casing. 



10 8. The conductive ball mounting apparatus according  to claim 7,
wherein the ball suction unit further comprises a  ball cup including
an interior space and an opening on  a lower end face thereof. 15 9.
The conductive ball mounting apparatus according  to claim 8, wherein
the ball cup is made of a conductive  material and is grounded. 20
10. The conductive ball mounting apparatus according  to claim 6,
wherein the switching means is configured to repeat  ON/OFF the
sucking the conductive balls a plurality of  25 times. 26 11. The
conductive ball mounting apparatus according  to claim 6, wherein the
ball suction unit is configured to move  5 along an upper surface of
the arraying mask while the  sucking the conductive balls is switched
to ON. 12. The conductive ball mounting apparatus according  to claim
6, further comprising vibration means for  10 vibrating the ball
suction unit. 



13. The conductive ball mounting apparatus according  to claim 6,
wherein the ball holding member comprises a mesh  15 that is
configured to allow passage of the gas but not  to allow passage of
the conductive balls. 14. The conductive ball mounting apparatus
according  to claim 6, wherein the ball holding member partitions  20
an interior space of the ball suction unit into an upper  space and a
lower space. 15. The conductive ball mounting apparatus according  to
claim 14, further comprising a ball supplying path  25 connected to
the lower space of the ball suction unit  27 for supplying the
conductive balls. 16. The conductive ball mounting apparatus
according  to claim 14, further comprising a suction passage  5
connecting the upper space of the ball suction unit and  the vacuum
source. 28 


