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(57) ABSTRACT 

A lens driving apparatus 1 of the present invention includes a 
substantially cylindrical yoke 3: a base 5 to which the yoke 3 
is attached; a carrier 7 having a lens; a coil 10; and a magnet 
13, wherein the carrier 7 is moved in a direction of an optical 
axis of a lens by electromagnetic force generated by passing 
current through the coil 10, the base 5 is substantially square 
shaped as viewed from a plane, theyoke 3 is placed at an inner 
position of the base 5, the yoke 3 has an outer peripheral wall 
3a and an annular inner peripheral wall 3b to be spaced to each 
other, each magnet is placed between the outer peripheral 
wall and the inner peripheral wall and at a position corre 
sponding to a base corner portion of the base 5, and a space 
between the outer peripheral wall 3a and the inner peripheral 
wall 3b positioned at a base side portion 3e is made narrower 
than a space between the outer peripheral wall 3a and the 
inner peripheral wall 3b positioned at the base corner portion. 

4 Claims, 8 Drawing Sheets 
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LENS DRIVINGAPPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

More than one reissue application has been filed for the 
reissue of U.S. Pat. No. 7,649,703. The reissue applications 
are the present application, application Ser: No. 13/352,855. 
and application Ser: No. 1 2/853,559. The present application 
and application Ser: No. 13/352,855 are divisional reissue 
applications of application Ser: No. 12/853,559 filed Aug. 10, 
2010, which is a reissue application of U.S. Pat. No. 7,649, 
703, issued Jan. 19, 2010. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a lens driving apparatus. 
2. Description of the Related Art 
Unexamined Japanese Patent Publication No. 2004 

280031 discloses a lens driving apparatus including a Sub 
stantially cylindrical yoke, a base to which the yoke is 
attached, a carrier that holds a lens, a coil, and a magnet, 
wherein current is made to flow to the coil, and thereby the 
carrier is moved in a direction of an optical axis of the lens. In 
the above lens driving apparatus, there is disclosed a structure 
in which the yoke is provided to have a space between an 
inner peripheral wall and an outer peripheral wall and the 
ring-shape magnet is provided therebetween in a circumfer 
ential direction. 

However, in the aforementioned prior art, since the ring 
shape magnet is provided between the inner peripheral wall 
and the outer peripheral wall, the space between the inner 
peripheral wall and the outer peripheral had to be larger than 
the thickness of the magnet over the entire circumferential 
direction. As a result, there was a problem in which the outer 
dimension of the base was increased to cause difficulty in 
miniaturizing the lens driving apparatus. 

SUMMARY OF THE INVENTION 

In view of the aforementioned circumstances, it is an object 
of the present invention is to provide a lens driving apparatus 
that reduces a base in an outer size to make it possible to 
miniaturize the apparatus. 
A lens driving apparatus of the present invention includes 

a substantially cylindrical yoke; a base to which the yoke is 
attached; a carrier having a lens; a coil; and a magnet, wherein 
the carrier is moved in a direction of an optical axis of a lens 
by electromagnetic force generated by passing current 
through the coil, the base is substantially square-shaped as 
viewed from a plane, the yoke is placed at an inner position of 
the base, the yoke has an outer peripheral wall and an inner 
peripheral wall to be spaced to each other, the inner peripheral 
wall is annularly shaped, each magnet is placed between the 
outer peripheral wall and the inner peripheral wall and at a 
position corresponding to a base corner portion, and a space 
between the outer peripheral wall and the inner peripheral 
wall positioned atabase side portion is made narrower than a 
space between the outer peripheral wall and the inner periph 
eral wall positioned at the base corner portion. 

According to the present invention, each magnet is pro 
vided at the position corresponding to each corner portion of 
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2 
the base between the outer peripheral wall and the inner 
peripheral wall. A space between the outer peripheral wall 
and the inner peripheral wall, which are positioned at the base 
side portion, is made narrower than a space between the outer 
peripheral wall and the inner peripheral wall, which are posi 
tioned at the base corner portion. As a result, when the yoke is 
attached to the base in Such a manner that the outer peripheral 
wall is placed at Substantially the same position as the side 
portion (one side of the square) of the base, the outer dimen 
sion of the base, as viewed from the plane, can be reduced by 
the thickness of the magnet. 

In the present invention, preferably, the outer peripheral 
wall of the yoke is Substantially square-shaped as viewed 
from the plane, the outer peripheral wall has arc-wall por 
tions, being placed at positions corresponding to corner por 
tions of the base and being Substantially arc-shaped as viewed 
from the plane, and a flat wall portion being formed between 
the arc-wall portions and being flat as viewed from the plane, 
and a magnet, being arc-shaped as viewed from the plane, is 
fixed onto an inner peripheral side surface of the arc-wall 
portion of the outer peripheral wall. 

Since the position of the flat wall portion of the yoke 
substantially coincides with the position of the side portion of 
the base, a dead space at each corner portion of the base can 
be made smaller than the case in which the entirety of the 
outer periphery wall of the yoke is annularly formed. Further 
more, the magnet is provided on the inner peripheral side of 
the arc wallportion of the outer peripheral wall and no magnet 
is provided on the inner peripheral side of the flat wall portion. 
In this condition, for example, when peripheral equipment is 
provided to be adjacent to the lens driving apparatus, it is 
possible to increase a distance between the magnet provided 
on the inner peripheral side of the arc wall portion and the 
peripheral equipment, thereby making it possible to reduce 
the influence of the magnetic field of the magnet on the 
peripheral equipment. 

Moreover, in the present invention, preferably, the outer 
peripheral wall of the yoke is substantially square-shaped as 
viewed from the plane, and the magnet, being Substantially 
triangularly shaped as viewed from the plane, is fitted into a 
corner portion of the outer peripheral wall of the yoke. 

Since the magnet, which is Substantially triangularly 
shaped as viewed from the plane, is fitted into the corner 
portion of the outer peripheral wall, a distance between a 
Vertex of the triangle and a side being opposed to the vertex 
can be increased to make it possible to enhance the magnetic 
flux density of the magnet while reducing the outer dimen 
Sion. Moreover, since the magnet, which is substantially tri 
angularly shaped as viewed from the plane, is fitted into the 
corner portion of the outer peripheral wall, the magnet can be 
positioned by only fitting the magnet into the corner portion 
of the outer peripheral wall and the fixture of the magnet can 
be attained with a simple adhesion. 

Furthermore, in the present invention, preferably, the outer 
peripheral wall of the yoke has an engage projection portion 
that positions the base. 

Since the engage projection portion that positions the base 
is formed on the outer peripheral wall of the yoke, the yoke 
can be easily positioned in attaching the yoke to the base, and 
this facilitates the manufacture. 
A lens driving apparatus of the present invention includes 

a substantially cylindrical yoke; a base to which the yoke is 
attached; a carrier having a lens; a coil; and a magnet, wherein 
the carrier is moved in a direction of an optical axis of a lens 
by electromagnetic force generated by passing current 
through the coil, the base is substantially square-shaped as 
viewed from a plane, the yoke is placed at an inner position of 
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the base, the yoke has an outer peripheral wall, being Substan 
tially square-shaped as viewed from the plane, and an open 
ing portion, being arc-shaped as viewed from the plane, 
where the carrier is moved, the magnet, being Substantially 
triangularly shaped as viewed from the plane, is fitted into a 
corner portion of the outer peripheral wall of the yoke, and an 
inner wall of the yoke is formed in a standing condition on 
only an edge of the opening portion where the magnet 
opposes. 

According to the present invention, since the magnet, 
which is substantially triangularly shaped as viewed from the 
plane, is fitted into the corner portion of the outer peripheral 
wall, a distance between the vertex of the triangle and the side 
being opposed to the vertex can be increased to make it 
possible to enhance the magnetic flux density of the magnet 
while reducing the outer dimension. Moreover, since each 
magnet may not be placed at the base side portion, a space 
between the outer peripheral wall and the edge of the opening 
portion, which are positioned at the base side portion, can be 
made narrower than a space between the outer peripheral wall 
and the inner side wall, which are positioned at the base 
corner portion. As a result, the outer dimension of the base can 
be reduced to make it possible to miniaturize the lens driving 
apparatus. Furthermore, the arc-shape inner side wall is 
formed on only the edge of the opening portion where the 
magnet opposes. On the edge of the opening portion where 
the outer peripheral wall, on which no magnet is provided, 
opposes, no inner side wall is formed. As a result, the amount 
of yokes can be reduced by the portion where no inner side 
wall is provided, thereby making it possible to achieve light 
weight and cost reduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These objects and other objects and advantages of the 
present invention will become more apparent upon reading of 
the following detailed description and the accompanying 
drawings in which: 

FIG. 1 is a perspective view illustrating a yoke extracted 
from a lens driving apparatus according to a first embodi 
ment, 

FIG. 2 is a plane view of the yoke illustrated in FIG. 1; 
FIG. 3 is an exploded perspective view of the lens driving 

apparatus according to the first embodiment; 
FIG. 4 is a perspective view illustrating the entirety of the 

lens driving apparatus according to the first embodiment; 
FIG. 5 is a cross-sectional view taken along a line C-C of 

the lens driving apparatus shown in FIG. 4; 
FIG. 6 is a perspective view illustrating a yoke extracted 

from a lens driving apparatus according to a second embodi 
ment, 

FIG. 7 is a plane view of the yoke illustrated in FIG. 6; 
FIG. 8 is a perspective view illustrating a yoke extracted 

from a lens driving apparatus according to a third embodi 
ment; and 

FIG.9 is a plane view of the yoke illustrated in FIG.8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following will specifically explain embodiments of the 
present invention with reference to the accompanying draw 
1ngS. 

FIG. 1 is a perspective view illustrating a yoke extracted 
from a lens driving apparatus according to a first embodi 
ment; FIG. 2 is a plane view of the yoke illustrated in FIG. 1; 
FIG. 3 is an exploded perspective view of the lens driving 
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4 
apparatus according to the first embodiment, FIG. 4 is a 
perspective view illustrating the entirety of the lens driving 
apparatus according to the first embodiment; and FIG. 5 is a 
cross-sectional view taken along a line C-C of the lens driving 
apparatus shown in FIG. 4. 
A lens driving apparatus 1 according to a first embodiment 

is one that is incorporated into an autofocus lens for a cellular 
phone and includes a Substantially U-shape (in cross-section) 
yoke 3, a base 5 to which the yoke 3 is attached, a frame 6 that 
supports the base 5, a cylindrical carrier 7 provided on an 
inner peripheral side of the yoke 3, a coil 10 provided on an 
outer peripheral side of the carrier 7, a front spring 9 provided 
at a front position in a direction of an optical axis of the carrier 
7, and a back spring 11 provided at a back position in a 
direction of the optical axis of the carrier 7. 
The base 5 is substantially square-shaped as viewed from 

the plane, and has a Substantially flat base portion 5a and 
base-side connecting portions 5b formed at four corners of 
the base portion 5 in a standing condition. The base portion 5a 
has a circular opening hole 5c and engaging portion 5d that is 
engaged with engage projection portion 3e formed on the 
outer peripheral wall 3a of the yoke 3. The frame 6 is sub 
stantially square-shaped as viewed from the plane and fitted 
into the base 5. The outer dimension of the base 5 is about 10 
mmx10 mm as viewed from the plane. 
The yoke 3 has outer peripheral walls 3a and an annular 

inner peripheral wall 3b, which are positioned at the inner 
side of the base 5 and arranged to have a distance there 
between, and an opening portion 4, where the carrier 7 is 
moved. An opening portion 4 is circular as viewed from the 
plane. Each outer peripheral wall 3a is substantially square 
shaped seeing from the plane. On the outer peripheral walls 
3a, there are alternately formed a flat wall portion 3c and an 
arc wall portion 3d, which is placed at a position correspond 
ing to each corner of the base 5, in a circumferential direction. 
An arc magnet 13 is provided on the arc wall portion 3d, 
which is placed at a corner position of the outer peripheral 
wall 3a, along the inner peripheral side. In addition, the outer 
peripheral wall 3a of the yoke 3 has a thickness larger than the 
inner peripheral wall 3b. 
On one side surface of the outer peripheral wall 3a, there is 

formed the engage projection portion 3e that projects outward 
from the outer peripheral surface of the outer peripheral wall 
3a. The engage projection portion 3e is engaged with the 
engaging portion 5d of the base 5 to position the yoke 3. 
The front spring 9 is a ring-shape flat spring made of metal 

and includes an inner peripheral portion 9a and an outer 
peripheral portion 9b. The inner peripheral portion 9a is urged 
against the outer peripheral portion 9b back and forth, and the 
inner peripheral portion 9a is fixed to be sandwiched between 
the carrier 7 and a cover 24 and the outer peripheral portion 9b 
is fixed to be sandwiched between a front spacer 21 and the 
frame 6. 
The back Spring 11 is a ring-shape flat spring made of 

metal, similar to the front spring 9, and includes an inner 
peripheral portion 11a and an outer peripheral portion 11b. 
The inner peripheral portion 11a is urged against the outer 
peripheral portion 11b back and forth, and the inner periph 
eral portion 11a is fixed to be sandwiched between the carrier 
7 and the base 5 and the outer peripheral portion 11b is fixed 
to be sandwiched between a back spacer 17 and the base 5. 
The metal cover 24 is attached to the front surface of the 

frame 6 to cover the front spring 9 attached to the frame 6 and 
the carrier 7. A resin seal material 28 is adhered onto the front 
surface of the cover 24 to cover the front surface of the cover 
24. 
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Next, an explanation will be given of a function and an 
effect of the lens driving apparatus according to the present 
embodiment. Assembly of the lens driving apparatus 1 is 
made as follows. First, the yoke 3 and the magnets 13 are 
attached to the base 5. After that, the carrier 7 is attached to the 5 
base 5 after the coil 10 and the back spring 11 are attached to 
the carrier 7. Then, the front spring 9 is attached to the carrier 
7 and covered with the frame 6. The cover 24 and the seal 
material 28 are attached to the front surface of the frame 6, 
and a lens body 20 is screwed into the carrier 7, so that the 10 
assembly of the lens driving apparatus 1 is completed. 

In the present embodiment, each magnet 13 is provided at 
the position corresponding to each corner portion of the base 
5 between the outer peripheral wall 3a and the inner periph 
eral wall 3b. A space (A shown in FIGS. 2 and 5) between the 15 
outer peripheral wall 3a and the inner peripheral wall 3b, 
which are positioned at the base side portion 5e, is made 
narrower than a space (B shown in FIGS. 2 and 5) between the 
outer peripheral wall 3a and the inner peripheral wall 3b, 
which are positioned at the base corner portion. As a result, 20 
when theyoke 3 is attached to the base 5 in such a manner that 
the outer peripheral wall 3a is placed at substantially the same 
position as the side portion 5e (one side of the square) of the 
base 5, the outer dimension of the base 5 can be reduced by the 
thickness of the magnet 13, as viewed from the plane. Accord- 25 
ingly, the outer dimension of the yoke 3 can be reduced as 
viewed from the plane, thereby making it possible to minia 
turize the lens driving apparatus. 

Since the position of the flat wall portion 3c of the yoke 3 
substantially coincides with the position of the side portion 5e 30 
of the base 5, a dead space at each corner portion of the base 
5 can be made smaller than the case in which the entirety of 
the outer periphery wall of the yoke 3 is annularly formed. 

The magnet 13 is provided on the inner peripheral side of 
the arc wall portion 3d of the outer peripheral wall 3a and no 35 
magnet 13 is provided on the inner peripheral side of the flat 
wall portion 3c. In this condition, for example, when periph 
eral equipment is provided to be adjacent to the lens driving 
apparatus 1, it is possible to increase a distance between the 
magnet 13 provided on the inner peripheral side of the arc 40 
wall portion 3d and the peripheral equipment, thereby making 
it possible to reduce the influence of the magnetic field of the 
magnet 13 on the peripheral equipment (apparatus Such as a 
speaker). 
The engage projection portion 3e is formed on the outer 45 

peripheral wall 3a of the yoke 3. This makes it possible to 
easily position the yoke 3 by only fitting the engage projection 
portion 3e into the engaging portion 5d of the base 5 when the 
yoke 3 is attached to the base 5. 

Although another embodiment will be explained next, in 50 
the explanation set forth below, the portions of this embodi 
ment having the same functions and effects as those of the first 
embodiment are assigned the same reference numerals as 
those of corresponding portions in the first embodiment, and 
the explanation is omitted. The following will mainly explain 55 
the points different from the first embodiment. 

FIG. 6 is a perspective view illustrating a yoke extracted 
from a lens driving apparatus according to a second embodi 
ment; and FIG. 7 is a plane view of theyoke illustrated in FIG. 
6. 60 

As illustrated in FIGS. 6 and 7, the outer peripheral wall 3a 
of the yoke 3 is substantially square-shaped as viewed from 
the plane, and the magnet 13, which is Substantially triangu 
larly shaped as viewed from the plane, is provided on each 
corner portion of the outer peripheral wall 3a. An inner 65 
peripheral surface 13a of each magnet 13 is substantially 
arc-shaped, and the spaces between the inner peripheral walls 

6 
3b and the inner peripheral surfaces 13a of the respective 
magnets 13 are equally formed. 

In this embodiment, each magnet 13, which is substantially 
triangularly shaped as viewed from the plane, is fitted into the 
corner portion of the outer peripheral wall 3a of the yoke 3. 
Accordingly, in attaching the magnets 13 to the yoke 3, the 
magnets 13 can be positioned by only fitting the magnets 13 
into the corner portions of the outer peripheral walls 3a and 
the fixture of the magnets 13 can be attained with a simple 
adhesion. 

Since each magnet 13, which is substantially triangularly 
shaped as viewed from the plane, is fitted into the corner 
portion (the first corner portion 14a, the second corner portion 
14b, the third corner portion 14c, the fourth corner portion 
14d) of the outer peripheral wall 3a, a distance between a 
vertex 13b of the triangle of the magnet 13 and a side 13a 
opposing to the vertex 13b can be increased to make it pos 
sible to enhance the magnetic flux density of the magnet 13. 
As a result, it is possible to improve the driving force of the 
carrier 7. 
An explanation will be given next of a third embodiment 

using FIGS. 8 and 9. FIG. 8 is a perspective view illustrating 
a yoke extracted from a lens driving apparatus according to a 
third embodiment; and FIG. 9 is a plane view of the yoke 
illustrated in FIG. 8. 

In the third embodiment, each magnet 13, which is sub 
stantially triangularly shaped as viewed from the plane, is 
fitted into the corner portion of the outer peripheral wall 3a, 
and an inner side wall3.g., which is arc-shaped as viewed from 
the plane, is provided on an edge 4a of the opening portion 4 
where each magnet 13 opposes. Moreover, in connection with 
each magnet 13, one side 13c of the triangle abutting to the 
outer peripheral wall 3a is longer than the other side 13d and 
end portions 13e of adjacent two magnets 13 are abutted to 
each other. 

Since each magnet 13 may not be placed at the base side 
portion, a space (D shown in FIG. 9) between the outer 
peripheral wall 3a and the edge 4a of the opening portion 4. 
which are positioned at the base side portion, can be made 
narrower than a space (C shown in FIG. 9) between the outer 
peripheral wall 3a and the inner side wall 3g, which are 
positioned at the base corner portion. As a result, the outer 
dimension of the base 5 can be reduced to make it possible to 
miniaturize the lens driving apparatus 1. 

In the present embodiment, the arc-shape inner sidewall3.g 
is formed on only the edge 4a of the opening portion 4 where 
the magnet 13 opposes. On the edge 4a of the opening portion 
4 where the outer peripheral wall 3a, on which no magnet 13 
is provided, opposes, space portion 3i is formed with no wall. 
Spaceportion3i is positioned between the first corner portion 
14a and the second corner portion 14b or the third corner 
portion 14c and the fourth corner portion 14d, where no 
magnet 13 is provided. As a result, the amount of yokes 3 can 
be reduced by the portion where no inner side wall 3 g is 
provided, thereby making it possible to achieve light weight 
and cost reduction. 

In connection with each magnet 13 provided at each corner 
portion of the outer side wall 3a, the end portions 13e of 
adjacent two magnets 13 are abutted to each other to restrict 
movement of each magnet 13 to the horizontal direction. This 
makes it possible to fix the magnet 13 fitted into the corner 
portion of the outer peripheral wall 3a with easier adhesion. 

In addition, the present invention is not limited to the 
aforementioned embodiments. It is needless to say that vari 
ous embodiments and changes may be possible without 
departing from the gist of the present invention. In the afore 
mentioned first embodiment, one magnet 13 is provided on 
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the outer peripheral wall 3a of the yoke 3. However, the 
present invention is not limited to this, and multiple magnets 
13 may be arranged thereon in the direction of the optical axis. 

In the aforementioned second embodiment, the magnet 13, 
which is substantially triangularly shaped as viewed from the 
plane, is provided at the corner portion of the yoke 3. How 
ever, the present invention is not limited to this. A Support 
portion, which is substantially triangularly shaped as viewed 
from the plane, is provided at the corner portion of the yoke 3. 
so that the magnet 13, which is Substantially arc-shaped as 
viewed from the plane, may be adhered to the support portion. 

In the aforementioned first and second embodiments, the 
inner peripheral wall 3a of the yoke 3 is annularly formed. 
However, the present invention is not limited to this and the 
inner side wall 3g may be formed on only the edge 4a of the 
opening portion 4 where the magnet 13 opposes. 
The lens driving apparatus 1 may be used in a digital 

camera without being limited to the camera relating to the 
cellular phone. 

Various embodiments and changes may be made thereunto 
without departing from the broad spirit and scope of the 
invention. The above-described embodiments are intended to 
illustrate the present invention, not to limit the scope of the 
present invention. The scope of the present invention is shown 
by the attached claims rather than the embodiments. Various 
modifications made within the meaning of an equivalent of 
the claims of the invention and within the claims are to be 
regarded to be in the scope of the present invention. 
What is claimed is: 
1. A lens driving apparatus comprising: 
a Substantially cylindrical yoke; 
a base to which the yoke is attached; 
a carrier having a lens; 
a coil provided on the carrier, and 
four magnets, 
wherein the carrier is moved in a direction of an optical axis 

of the lens by electromagnetic force generated by pass 
ing current through the coil, 

wherein the base is substantially square-shaped as viewed 
from a plane, 

wherein the yoke is placed at an inner position of the base, 
wherein the yoke has an outer peripheral wall and an inner 

peripheral wall spaced apart from each other, the inner 
peripheral wall being annularly shaped, 

wherein each of the magnets is placed between the outer 
peripheral wall and the inner peripheral wall, and at a 
position corresponding to a respective corner portion of 
the base, and 

wherein a space between the outer peripheral wall and the 
inner peripheral wall positioned at each of a plurality of 
side portions of the base is made narrower than a space 
between the outer peripheral wall and the inner periph 
eral wall positioned at each of the corner portions of the 
base. 

2. The lens driving apparatus according to claim 1, 
wherein the outer peripheral wall of the yoke is substan 

tially square-shaped as viewed from the plane, 
wherein the outer peripheral wall has arc-wall portions, 

being placed at positions corresponding to the corner 
portions of the base and being Substantially arc-shaped 
as viewed from the plane, and a flat wall portion being 
formed between the arc-wall portions and being flat as 
viewed from the plane, and 

wherein each of the magnets, being arc-shaped as viewed 
from the plane, is fixed onto an inner peripheral side 
surface of a respective one of the arc-wall portions of the 
outer peripheral wall. 
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3. The lens driving apparatus according to claim 2, 

wherein the outer peripheral wall of the yoke has an engage 
projection portion that positions the base. 

4. The lens driving apparatus according to claim 1, 
wherein the outer peripheral wall of the yoke is substan 

tially square-shaped as viewed from the plane, and 
wherein each of the magnets, being Substantially triangu 

larly shaped as viewed from the plane, is fitted into a 
respective corner portion of the outer peripheral wall of 
the yoke. 

5. The lens driving apparatus according to claim 1, 
wherein the outer peripheral wall of the yoke has an engage 
projection portion that positions the base. 

6. A lens driving apparatus comprising: 
a Substantially cylindrical yoke; 
a base to which the yoke is attached; 
a carrier having a lens; 
a coil provided on the carrier, and 
four magnets, 
wherein the carrier is moved in a direction of an optical axis 

of the lens by electromagnetic force generated by pass 
ing current through the coil, 

wherein the base is substantially square-shaped as viewed 
from the plane, 

wherein the yoke is placed at an inner position of the base, 
wherein the yoke has an outer peripheral wall, being Sub 

stantially square-shaped as viewed from the plane, and 
an opening portion, being arc-shaped as viewed from the 
plane, where the carrier is moved, 

wherein each of the magnets, being Substantially triangu 
larly shaped as viewed from the plane, is fitted into a 
respective corner portion of the outer peripheral wall of 
the yoke, and 

wherein an inner wall of the yoke is formed in a standing 
condition on only edges of the opening portion where 
the magnets oppose. 

7. A lens driving apparatus comprising: 
a substantially cylindrical yoke, 
a base to which the yoke is attached 
a carrier for carrying a lens, 
a coil provided on the carrier, and 
four magnets, 
wherein the carrier is moved in a direction of an optical 

axis of the lens by electromagnetic force generated by 
passing current through the coil, 

wherein the base is substantially square-shaped as viewed 
from a plane, 

wherein the yoke is placed at an inner position of the base, 
wherein the yoke has an outer peripheral wall, being sub 

stantially square-shaped as viewed from the plane, and 
an opening portion, being arc-shaped as viewed from 
the plane, where the carrier is moved, 

wherein each of the magnets is placed at a respective 
corner portion of the outer peripheral wall of the yoke. 

8. The lens driving apparatus according to claim 7, 
wherein the outer peripheral wall has arc-wall portions, 

being placed at positions corresponding to corner por 
tions of the base and being substantially arc-shaped as 
viewed from the plane, and a flat wall portion being 
formed between the arc-wall portions and being flat as 
viewed from the plane, and 

wherein each of the magnets, being arc-shaped as viewed 
from the plane, is fixed onto an inner peripheral side 
surface of a respective One of the arc-wallportions of the 
Outer peripheral wall. 
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9. The lens driving apparatus according to claim 7, 10. The lens driving apparatus according to claim 7, 
wherein each of the magnets, being substantially triangu- wherein the outer peripheral wall of the yoke has an engage 

larly shaped as viewed from the plane, is fitted into the projection portion that positions the base. 
respective corner portion of the outer peripheral wall of 
the yoke. k . . . . 


