Specification ZOOM LENS AND | MAG NG DEVI CE Techni ca
Field The present invention relates to a zoom | ens and
an inmaging device equipped therewith, said zoom | ens
being suitable for the imging optical system of
digital input and output devices such as digital
still caneras and digi- tal video canmeras on account
of its conpact size and vari- able power. Background
Art Recent years haveSpethéssetiche wi de diffusion of
the imaging devices, such as digital still caneras,
which are equipped with a solid-state inmaging
elenment. Digital still cameras are required to have
an improved i R JERS AND IMAGINE &%&F@ popul ar rore
than before. Particularly, those digital stil
caneras equi pped with a solid-state i magi ng el enent
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able power.

Background Art

Recent years have witnessed the wide diffusion of the
imaging devices, such as digital still cameras, which are
equipped with a solid-state imaging element. Digital still
cameras are required to have an improved image quality as
they become popular more than before. Particularly, those
digital still cameras equipped with a solid-state imaging
element having a large number of pixels need an imaging
lens, especially a zoom lens, with good image-forming per-
formance. They are also required to be small in size, and
hence there is a strong demand for a small-size high-
performance zoom lens. (See Japanese Patent No. 2750775
[Patent document 1]) ©On the other hand, attempts are being
made to reduce the size of the zoom lens in the direction

of optical axis by bending the optical system with a prism



248318- 1996 [ Pat ent- docunent 2]) Insertlon of a prlsm
is a very effective way to reduce the |ens dianeter
and length (or to reduce the overall lens size) for
the optical system having the positive refracting
power at the object side and the negative refracting
power at the inage side, in the case of conventiona
~ lens-shutter caneras for silver salt film
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imaging element. The problem is that the image brightness
extremely varies in going from the image center to the
image edge.

The object of miniaturization is not fully achieved in
the optical system equipped with a solid-state imaging
element (which is disclosed in the patent document 1),
because the optical system employs a negative lens group as
the last lens group which is limited in power. The ocbject
of miniaturization is not fully achieved either in the
optical system disclosed in the patent document 2, which is
designed to reduce the size in the direction of the optical
axis by bending the optical axis with a prism inserted in
the positive-negative-positive-positive zoom type, because
the optical system employs a front lens and a reflecting

member which are large in size.



Di scl osure of the Invention The present invention was
conpleted to address the above-nentioned probl ens.
Thus, the present invention is directed to a zoom
| ens and an i magi ng device equi pped therewith. The
zoom |l ens is conposed of a plurality of |ens groups
arranged at variable intervals and hence is capable
of _power varlatlon Moreover, it contains a re-
Diprdesigg Rdnf Avgasdonhe optical axis, and its |lens
groups are characterlzed in that the last Iens roug
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posed between them, which are sequentially arranged from
the object side.

In addition, the present invention is directed to a
zoom lens and an imaging device equipped therewith. The
zoom lens is composed of a plurality of lens groups ar-
ranged at variable intervals and hence is capable of power
variation. Moreover, it has the lens groups which are
characterized in that the last lens group (counted from the
object side) has a negative refracting power and consists
of a negative lens group and a positive lens group, with an
air layer interposed between them, which are sequentially
arranged from the object side.

The aavantage of the present invention is that the
entire lens system can be miniaturized and the position of
entrance pupil can be placed away from the image plane.

This leads to size reduction and thickness reduction for



This leads to size reduction and thickness reduction

for 3 the zoom |l ens and the inagi ng devi ce equi pped

therewith. Brief Description of the Drawings Fig. 1

is a diagram showi ng the | ens arrangenent of the zoom

lens in the first exanple, which is adjusted to the

end position of the short focal length. Fig. 2 is a

di agram showi ng the | ens arrangenent of the zoomlens
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position of the short focal length. Fig. 3 is a

di agram showi ng the | ens arrangenent of the zoom|ens
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the zoom lens in the third example, which is adjusted to
the end position of the short focal length.

Fig. 4 is a diagram showing the lens arrangement of
the zoom lens in the fourth example, which is adjusted to
the end poesition of the short focal length.

Figs. 5A to 5C are diagrams showing the aberrations
which the zoom lens in the first example experiences when
adjusted to the end position of the short focal length.

Figs. 6A to 6C are diagrams showing the aberrations
which the zoom lens in the first example experiences when
adjusted to a position of the intermediate focal length.

Figs. 7A to 7C are diagrams showing the aberrations
which the zoom lens in the first example experiences when
adjusted to the end position of the long focal length.

Figs. 8A to 8C are diagrams showing the aberrations
which the zoom lens in the second example experiences when

adjusted to the end position of the short focal length.



whi ch the zoomlens in the second exanpl e experiences
when adjusted to the end position of the short foca
length. 4 Figs. 9A to 9C are diagrans show ng the
aberrations which the zoomlens in the second exanple
experiences when adjusted to a position of the
internmedi ate focal length. Figs. 10A to 10C are
di agranms showi ng the aberrations which the zoom | ens
i n Fhes se@bntoel@npte éxperamacesowhen thdj aseérdatbdons
the end position of the long focal length. Figs. 11A
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whi@ﬁm:hén%obﬁl tBesf Qur theexanplie «@4RN1LeBEBE rWBARes when
adjusted to the end position of the short foca

adlepgth. t6i gee DA boslbCoar efdiagr afBrsh@wtag thagth.
aberrations which the zoomlens in the fourth exanple
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in the fourth exanpl e experiences when
adjusted to a position of the intermediate focal length.
Figs. 13A to 13C are diagrams showing the aberrations
which the zoom lens in the third example experiences when
adjusted to the end position of the long focal length.
Figs. 14A to 14C are diagrams showing the aberrations
which the zoom lens in the fourth example experiences when
adjusted to the end position of the short focal length.
Figs. 15A to 15C are diagrams showing the aberrations
which the zoom lens in the fourth example experiences when
adjusted to a position of the intermediate focal length.
Figs. 16A to 16C are diagrams showing the aberrations

which the zoom lens in the fourth example experiences when

adjusted to the end position of the long focal length.

‘Best Mode for Carrying Cut the Invention

The invention will be described in more detail with



adjusted to the end position of the long focal |ength.
Best Mode for Carrying Qut the Invention The invention
will be described in nore detail with 5 reference to
its preferred enbodi nents. The zoom | ens denonstrated
in the enbodinments is a conpact one intended for use
W th i magi ng devices such as video caneras and
digital still caneras. The present invention covers a
refepemceehs bfstheefypeetiasiingdamphbieal i Tieokobeniens
groups and varying in power in response to variation
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a reflecting mem ber to bend the optical axis passing
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the zoom | ens atcording to the pfesent enbodi nent
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be constructed such that the l|ast |ens group (counted
lefis oprohe, obj et asi dey hagen hefarposed between them (ar-
ranged seguentially from the object side}. The present
invention also covers an imaging device eguipped with an
imaging element which converts the optical image formed by
the zcom lens into electrical signals.

In the zoom lens according to the present embodiment,
the lens groups should preferably be constructed such that
the first lens group (counted from the object side) is
stationary and contains said reflecting member. Moreover,
in the zoom lens according to the present embodiment, the
lens groups should preferably be constructed such that the
last lens group {(counted from the object side) has a nega-
tive refracting power.

In the zoom lens according to the present embodiment,
the negative lens group of the last lens group should pref-

erably satisfy the condition defined by the inequality (1)

below.



tive refracting power. %In the zoomlens according to
the present enbodi nent, the negative |ens group of
the last lens group should pref- erably satisfy the
condition defined by the inequality (1) below 6 0.9
< Ifa/fw < 1.25 where, fa denotes the focal |ength of
the negative lens group in the last |ens group, and

fw denotes the focal Ilength at its wide end. The
i nequal iGyP (A1) g Adenl above2™efines the focal |ength
of the negative lens group in the |last lens group. |If
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If the focal length is larger than the upper limit of the

inequality (1), then the negative lens group has a weak

power which prevents miniaturization.

The zoom lens according to the present invention may
be composed of a plurality of lens groups alone, with the
above-menticned reflecting member omitted. Incidentally,
in the case where a prism is used as the reflecting member

to bend the optical axis, it is desirable to select one

which is made of glass with a high refractive index.

(EXAMPLES)

A description is given below of the examples of the
present invention. Fig. 1 is a diagram showing the lens
arrangement of the zoom lens in the first example. The
arrows in the figure represent the loci along which the
lens groups move in going from the wide end position to the
tele end position. The zoom lens in the first example

consists of a first lens group GR1 (positive), a second



present invention. Fig. 1 is a diagramshow ng the
| ens arrangenent of the zoomlens in the first
exanple. The arrows in the figure represent the |oc
al ong which the 1lens groups nove in going fromthe
wi de end position to the tele end position. The zoom
lens in the first exanple consists of a first |lens
group GR1 (positive), a second 7 lens group GR2
leineguoivefRZ2a(npdatdivehs grdbbpré&RBeiposioupi GBY, (posi-
fourth lLens group GR4 (positive), and a fifth |ens
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surfracescdordd€l Y eptod derANh s AgAtdV e AeNst &% lens
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Gl, which are cenented together, and a positive |lens
cem@i?ted | nogdaemtéal | yThe LPRI rdehetesgrotip | ERB, 15C&' positive

denotes a cover glass, and "I M3 denotes the
lenecel viimginuriseevicahesinbgees ngn éberiensides. The
fourth lens group GR4 consists of a positive lens G8 having
an aspherical surface at the object side and a negative
lens G9, which are cemented together. The fifth lens group
GR5 consists of a negative lens G10 and a positive lens Gi1i,
which are cemented together, and a positive lens G12.
Incidentally, “LPF” denotes a filter, “CG” denotes a cover
glass, and “IMG” denotes the receiving surface of the imag-
ing element.

Fig. 2 is a diagram showing the lens arrangement of
the zoom lens in the second example. The arrows in the
figure represent the loci along which the lens groups move
in going from the wide end position to the tele end posi-
tion. The zoom lens in the second example consists of a
first lens group GRI (positive), a second lens group GR2

(negative), a third lens group GR3 (positive), a fourth

lens group GR4 (positive}, and a fifth lens group GRS



Fig. 2 is a diagramshow ng the | ens arrangenent of

the zoomlens in the second exanple. The arrows in the

figure represent the loci along which the | ens groups

nove in going fromthe wide end position to the tele

end posi- tion. The zoomlens in the second exanpl e

consists of a first lens group GRL (positive), a

second | ens group GR2 (negative), a third | ens group
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and a fifth lens group GRS 8 (negative), which are
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arrangenent of the zoomlens in the third exanple.
aspheracpdwsuicfiache on both sides and a negative lens GO.
The fifth lens group G5 consists of a negative lens G10 and
a positive lens Gl1. Incidentally, “LPF” denotes a filter,
“CG” denotes a cover glass, and “IMG” denotes the receiving
surface cof the imaging element.

Fig. 3 is a diagram showing the lens arrangement of
the zoom lens in the third example. The arrows in the
figure represent the loci along which the lens groups move
in going from the wide end position to the tele end posi-
tion. The zoom lens in the third example consists of a
first lens group GR1l (positive), a second lens group GR2
(negative), a third lens group GR3 (positive), a fourth
lens group GR4 (positive), and a fifth lens group GRS
(negative), which are arranged sequentially from the object
side. The first lens group GR1 consists of a negative lens

Gl, a rectangular prism G2 to bend the optical axis through

90°, and a positive lens G3 having aspherical surfaces on



figure represent the loci along which the | ens groups
move in going fromthe wide end position to the tele
end posi- tion. The zoomlens in the third exanple
consists of a first lens group GR1L (positive), a
second lens group GR2 (negative), a third |l ens group
GR3 (positive), a fourth lens group G4 (positive),
and a fifth lens group GR5 (negative), which are

boahr anged .sequentially fromthe object side. The first
| ens group GR1 consists of a negative lens Gl, a
recthagataengr lsne@revrbeRd chasaptscalf axhsgehivaghens

90, and a positive |l ens G3 having aspherical surfaces
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the receiving surface of the imag- ing element. Fig. 4
whiigha adkagrarnskowitogethe rl, easidanr angenente Qknst ke 2zoom
'ens in the fourth exanple. The arrows in the
Incidentally, “LPF” denotes a filter, “CG” denotes a cover
glass, and “IMG” denotes the receiving surface of the imag-
ing element.

Fig. 4 is a diagram showing the lens arrangement of
the zoom lens in the fourth example. The arrows in the
figure represent the loci along which the lens groups move
in going from the wide end position to the tele end posi-
tion. The zoom lens in the fourth example consists of a
first lens group GR1l (positive), a second lens group GR2
(negative), a third lens group GR3 (positive), a fourth
lens group GR4 (positive), and a fifth lens group GRS
(negative), which are arranged sequentially from the object
side. The first lens group GR1 consists of a negative lens
Gl, a rectangular prism G2 to bend the optical axis through
90°, and a positive lens G3 having aspherical surfaces on

both sides.

The second lens group GRZ consists of a negative lens

10



figure represent the loci along which the | ens groups
move in going fromthe wide end position to the tele
end posi- tion. The zoomlens in the fourth exanple
consists of a first lens group GR1L (positive), a
second lens group GR2 (negative), a third |l ens group
GR3 (positive), a fourth lens group G4 (positive),
and a fifth lens group GR5 (negative), which are
Glar panggdtideguértisaldoy Bndmet pesobjieet lesisd€.6, T ifdhr stre
| ens group GR1 consists of a negative lens Gl, a
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and a positive |l ens G3 having aspherical surfaces
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group GRS consists of a negative lens
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positive lens Gl2 having an aspherical surface at the

anobgetbrsicde. shreadental ke obhBE: demet.es 1achidkherlly,
"CG' denotes a cover glass, and "IMG' denotes the
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4 bel ow show the specifications of the zoomlenses in
“IEg4npkostest theg. receiving surface of the imaging element.
Tables 1 tc 4 below show the specifications of the

zoom lenses in Examples 1 to 4.

Table 1
Table 2
Table 3

Table 4

Symbeols in the tables above mean as follows.
F No. : F number

F : focal length

® : half field angle

R : radius of curvature

d : distance from one lens surface to next
nd : refractive index for d-line

vd : Abbe’s number

11



Table 1 Table 2 Table 3 Table 4 Synbols in the
tabl es above nean as follows. F No. : F nunber F
focal length w half field angle R radius of curvature
d distance fromone |lens surface to next nd :
refractive index for d-line vd : Abbe's nunber 11 ASP
aspherical surface The shape of the aspherica
surface is defined by the for- nmula below z 2 X= +EA
ASY : asphegylal2suwnfiere, x : distance fromthe vertex
of the lens surface neasured in the optical axis y :
ThrepghRPeneisthedapphenécailr seritaaepéspeadiiegtabyt shehdor-
optical axis C: paraxial curvature neasured at the
mulanBey@Ftex E : conic constant

2 2
x= Y ¢ +Z4' Y
14+41-g-y% -
where,

¥ : distance from the vertex of the lens surface measured
in the optical axis

y : height measured in the direction perpendicular to the
optical axis

C : paraxial curvature measured at the lens vertex

€ : conic constant

a' : the i"® aspherical constant

Table 5 below shows the value of fa/fw.in the inequal-
ity (1) given above which is applicable to each cof Examples
1 to 4.

Table 5

Inequality (1) Example 1 | Example 2 | Example 3 | Example 4

fa/fw 1.045 1.113 0.988 1.157

Figs. 5A to 16C show aberrations observed in Examples.
Figs. 5A to 5C are diagrams of aberrations in Example 1,
with the zoom lens being adjusted tco the end position of
the short focal length.

Figs. 6A to 6C are diagrams of aberrations in Example 1,
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A the ith aspherical constant Table 5 bel ow shows the

value of fa/fwin the inequal- ity (1) given above
which is applicable to each of Exanples 1 to 4. Table
5 Ilnequality (1) Exanple 1 Exanple 2 Exanple 3 Exanple
4 fa/fw1.045 1.113 0.988 1.157 Figs. 5A to 16C show
aberrations observed in Exanples. Figs. 5Ato 5C are
di agranms of aberrations in Exanple 1, wth the zoom
wikbnshbezngradpust bding tHgueheddpbsi i ppsaftionhefshbet
focal length. Figs. 6A to 6C are di agrans of
inhperpdipbAsIPAaEXAAPPENRL, 12 with the zoom | ens being
adjusted to a position of the internediate foca
Flﬂéngt’fﬁ ERi ¢s. aﬂm %ageaﬁﬁeOéu agrastéPngbérr AXABRS S| A

le 1 zoom,|l ens being, adjusted to, the
ngﬁdggssFPPBn éngoﬁahPBEﬁp F@ngbﬁ epg®osgaien g€

tnare di a ra g rrations in Exanple 2, wth the

Zoofi ' Pe QC% Sng ﬁusted to the end position of the

Flggor%pf QSaéc' SQ%XBlaEEQ%s 34 %ﬁ ?ﬁe%_rLSnQ' gr %E%mgﬁe 2,

errations 1 n Z00m ens

WleﬁJeﬁgegogﬁ @eHQSbEhHQOQEjEQQed'EBeEHEd%ﬁggggggﬂlon of

'ength. Figs C are diagrans o rrations
theNsE¥afpkec31 1¥h§hnt he zoom | ens being adjusted to

the end position of
Figs. 9A to 9C are diagrams of aberrations in Example 2,
with the zoom lens being adjusted to a position of the
intermediate focal length.
Figs. 10A to 10C are diagrams of aberrations in Example 2,
with the zoom lens being adjusted to the end positicn of
the long focal length.
Figs. 11A to 11C are diagrams of aberrations in Example 3,
with the zoom lens being adjusted to the end position of
the short focal length.
Figs. 12A to 12C are diagrams of aberrations in Example 3,
with the zoom lens being adjusted to a position of the
intermediate focal length.
Figs. 13A to 13C are diagrams of aberrations in Example 3,
with the zoom lens being adjusted to the end position of
the long focal length.
Figs. 14A to 14C are diagrams of aberrations in Example 4,
with the zoom lens being adjusted to the end position of

the short focal length.

Figs. 15A to 15C are diagrams of aberrations in Example 4,

13



the long focal length. Figs. 11A to 11C are diagrans
of aberrations in Exanple 3, wth the zoom | ens being
adjusted to the end position of the short foca
| ength. Figs. 12A to 12C are di agrans of aberrations
in Exanple 3, wth the zoom|ens being adjusted to a
position of the internediate focal |ength. Figs. 13A
to 13C are diagrans of aberrations in Exanple 3, wth
withetkeomrbeniehei hgindj astiedted theaepdspbsphi of ¢he
the long focal length. Figs. 14A to 14C are diagrans
inpermpdipbei 6AsalnlerghPle 4, with the zoom |l ens being
~adjusted to_the end position of the short focal
Figgngth® FPgstC18ACt 81a9E2RPeOdi aGPaRBLOPEbePr BEPBRE 4/

N anple 4 13 with the zoom | ens being adjusted t
WlBQpgﬁ??ESHmo?ePﬁebeFHBePHéH§g?5]F8c§Pel8ﬂ tﬁ95¢§é§ﬁ o

16A to 16C are di agranms of aberrations in Exanple 4,
thﬁﬁﬁ?ngh%°§8gniﬁgﬁgﬁbeing adj usted to the end position

of o) I ) i 1 t
oprih a7 St PEl L el St AL ARERA R e

orhghhPet 0ebhesOReR Fn¥alyeiandot hRe BBSAI $S9af BRI 858Nt e
the defocus, and the solid |line, broken |I|ine, and

ab§B2k8al kBErE8RReseRhel g8pBELY LY dSPREr 562k dabehs, broken
ration due to d-line, c-line, and g-line. In the

1iflepogsam cBEhoW DPnkheepsbgnBt irsBpbethevendi Bgherical aber-
represents the inmage

ration due to d-line, c¢-line, and g-line. In the diagram
.showing the astigmatism, the ordinate represents the image
height and the abscissa represents the focus, and the solid
line and broken line represent respectively the sagittal
image surface and the meridional image surface. In the
diagram showing the distortion, the ordinate represents the
image height and the abscissa represents the distortion (%).

The zoom lenses according ﬁo the first to fourth exam-
ples satisfy the inequality (1) as shown in Table 5. As
shown in each diagram of aberration in the Example, each
aberration with the zoom lense being adjusted to the widse
end position, the intermediate position (between the wide
end position and the tele end position), and the tele end
position is properly corrected.

The foregoing description is about some preferred
embodiments of the disclosure of the invention and it is
intended that the configurations and structures of all

matter shown as preferred embodiments shall be interpreted
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hei ght and the abscissa represents the focus, and the
solid Iine and broken |ine represent respectively the
sagittal imge surface and the neridional image
surface. In the diagramshow ng the distortion, the
ordi nate represents the image height and the abscissa
represents the distortion (o). The zoom | enses
according to the first to fourth exam ples satisfy
ast hé luségadlinvey aht) nes dhown liimiTdllge s&nsAs shown in
each di agram of aberration in the Exanple, each
~abeFhargonres t Ahehpresent| éngenbépngcadfusbetesotphéhe
. wide end position, the internedi ate position (between
1mpravErget did pESoe drradact Re Hforaagne) pasict Mdmiatarnd za-
.the tele end pqsition s properly caorrected. The
thBrQ&oFﬁ& &é§@¥§ﬁpﬁoﬁoi§ea §6€ <Gie VpAsrerpBgras and
dien%ggingngé %f t he disclosure of the invention and it
¢~ nféided “EHSCthe configurations and structures of
all matter shown as preferred enbodi nents shall be
interpreted 14 as illustrative and not in alimting

InSi8884 alhaehqer hhe Present invention contributes to

——rth—rnprUvenenr—trn—gnage form ng performance) and
M NTREULLEA- 1EhONpeEL D81 880! BRE LPeBentSeAvEREion may
video caneras and digital "still cameras. Industria

beAppbilg¢abiblliet iothenzgombl ensghelit aleRiingst subhe apr eg@ital
i nvention may be applicable not only to inaging

stdevi cesesachaasl digitall vitiebl ceawenasbandadisgl tal other
vi deo caneras but also to other

imaging devices to be built into mobile phones, personal

computers, and PDA (perscnal digital assistance).
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I magi ng devices to be built into nobile phones,
personal conputers, and PDA (personal digita
assistance). 15 Cains 1. A zoomlens of the type
having a plurality of |ens groups and varying in power
in response to variation in intervals between the

| ens groups, which conprises a |last |ens group
(counted fromthe object side) which is conposed of a
negative |lens group and &£X8ddi%ive | ens group, with an
air layer interposed between them (arranged
sequentially fromthe object side). 2 The zoom | ens

LA ST AT M TRL'S on
t t
T D b e oo i o

1nﬂ§f¢£§§ @ét%@@n'@ﬁguﬁéﬁEYgﬁéﬁerlﬁwﬁcﬁ goﬁpfﬁgéémé fast

1.25 where, fa denotes thé focal length o

leMeogt o e téﬁﬁhtémoﬂﬁomntﬁéeoﬁﬁ§&t|@ﬁ@egr@Mﬂchafg EMposed
denotes the focal Ilength at its wde end .

of | arag: gt ey | ten € gy e daxdi t & ﬁoi@@ﬁ%éeD§n®agt6ﬁp,EMlth an
plurality of Iens groups and varying in power in

aiy ebpprselntorp@sédtbormwesn i tihemvad srdhejadesedient ensly
groups and al so equi pped with an imaging el ement to

fremnttes toltrcoptidal - i mages forned by said zoom | ens
into electrical signals, wherein said zoom|ens
conprises a |last lens group (counted

2 The zoom lens as defined in Claim 1, wherein the

lens groups are composed of five lens groups.

3. The zoom lens as defined in Claim 1, wherein the
negative lens group of the last lens group satisfies the
condition defined by the inequality (1) below.

0.9 < |fa/fw]| < 1.25
where, fa denotes the focal length of the negative lens
group in the last lens group, and fw denotes the focal

length at its wide end.

4. An imaging device equipped with a zoom lens having
a plurality of lens groups and varying in power in reéponse
to variation in intervals between the lens groups and also
equipped with an imaging element to convert the optical
images formed by said zoom lens into electrical signals,

wherein said zoom lens comprises a last lens group (counted
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16 fromthe object side) which is conposed of a

negative lens group and a positive lens group, wth

an air layer inter- posed between them (arranged

sequentially fromthe object side). 5. The inmaging

device as defined in Caim4, wherein the |ens groups

are conposed of five lens groups. 6. The inmagi ng

device as defined in Caim4, wherein the negative
fricengshgr obp et hsld)asthilcgng sgromposad offi @s negagive lens

condition defined by the inequality (1) below. 0.9 <
grepr fRd @ Pogd tifier denFa g&@hl@treélltt%/ﬁie odalr Hewgeh igfter-

t he negative | ens roup in the last |l ens group, and
PoRRCISROHEE ﬁ%%é@gﬂa{n@ﬁ& Fesaenid ajilde Tamg the object

side).

5. The imaging device as defined in Claim 4, wherein

the lens groups are composed of five lens groups.

6. The imaging device as defined in Claim 4, wherein
the negative lens group of the last lens group satisfies
the condition defined by the ineguality (1) below.

0.9 < |fa/fw| < 1.25
where, fa denotes the focal length of the negative lens
group in the last lens group, and fw denotes the focal

length at its wide end.
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