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EXTERIOR MIRROR ELEMENT WITH WIDE 
ANGLE PORTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of US. 
patent application Ser. No. 12/893,242, ?led Sep. 29, 2010 
(Attorney Docket DON09 P-1644), Which is a continuation of 
US. patent application Ser. No. 12/776,780, ?led May 10, 
2010, now US. Pat. No. 7,824,045, Which is a continuation of 
US. patent application Ser. No. 12/124,297, ?led May 21, 
2008, now US. Pat. No. 7,748,856, Which claims the bene?t 
of US. provisional application Ser. No. 60/939,753, ?led 
May 23, 2007, Which are hereby incorporated herein by ref 
erence in their entireties. 

FIELD OF THE INVENTION 

[0002] The present invention relates to exterior rearvieW 
mirror assemblies and, more particularly, to an exterior rear 
vieW mirror assembly having an auxiliary Wide angle re?ec 
tor portion or optic for providing the driver With a Wider angle 
rearWard ?eld of vieW as compared to a substantially planar 
portion of the rearvieW mirror. 

BACKGROUND OF THE INVENTION 

[0003] It is knoWn to provide a Wide angle rearWard ?eld of 
vieW to a driver of a vehicle via a Wide angle re?ective 
element at one or both of the exterior rearvieW mirror assem 
blies. Such a Wide angle rearWard ?eld of vieW may be pro 
vided via a curved mirror re?ector, or an auxiliary Wide angle 
re?ective element may be provided at a portion of a generally 
planar mirror re?ector, such as via a stick on curved auxiliary 
re?ector element attached to the generally planar mirror 
re?ector. Such add-on curved auxiliary re?ectors may be 
provided at the front surface or ?rst surface (the surface of the 
mirror re?ector that is generally facing rearWard and at least 
partially toWard the driver of the vehicle) and provide a 
reduced image siZe (as compared to the siZe of the generally 
planar re?ector) Wide angle rearWard ?eld of vieW that is 
readily vieWable by the driver of the vehicle. HoWever, such 
curved, auxiliary Wide angle re?ectors are additional compo 
nents and add to the co st and manufacturing complexity of the 
minor assembly. Other auxiliary Wide angle re?ectors have 
been proposed, such as those described in US. Pat. Nos. 
6,315,419; 7,097,312; and/or 6,522,451, Which are hereby 
incorporated herein by reference in their entireties. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides an exterior rearvieW 
mirror re?ector or re?ective element having a generally pla 
nar (or slightly curved) principal re?ector portion and an 
auxiliary Wide angle re?ector portion integrally formed at the 
mirror substrate. 
[0005] According to an aspect of the present invention, an 
exterior rearvieW mirror assembly for a vehicle includes a 
mirror re?ective element comprising a mirror substrate hav 
ing a front surface and a rear surface. The mirror substrate 
comprises a ?rst re?ector portion and a second re?ector por 
tion, With the ?rst re?ector portion comprising a principal 
re?ector portion of the mirror re?ective element. The rear 
surface of the mirror substrate has a curved recess established 
thereat, and the second curved re?ector portion is established 
at the curved recess. The curved recess has a radius of curva 
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ture that is less than a radius of curvature of the ?rst re?ector 
portion (Where the radius of curvature of the ?rst re?ector 
portion may be substantially in?nity for a generally ?at or 
planar mirror element or substrate With a generally ?at or 
planar principal re?ector portion, or may be a measurable 
radius for a curved or slightly curved or bent mirror element 
and/or substrate), Whereby the curved recess, When coated by 
a re?ector coating, provides a Wide angle auxiliary re?ector 
portion integrally formed With the mirror re?ective element 
(such as by physically removing, such as by grinding or 
sculpting or physically ablating or the like, a portion of the 
substrate so as to create or establish a physical dish-shaped 
convex depression or recess or crater at the surface of the 

substrate). 
[0006] The mirror re?ective element may comprise an elec 
tro -optic mirror re?ective element having a ?rst or front mir 
ror substrate and a second or rear mirror substrate and an 

electro-optic medium disposed therebetWeen. The curved 
recess is established at a rear surface of the second or rear 

mirror substrate. The ?rst re?ector portion may comprise a 
metallic re?ector disposed at a front surface of the rear mirror 
substrate and betWeen the rear mirror substrate and the elec 
tro-optic medium. The metallic re?ector at the front surface 
of the rear mirror substrate has a WindoW established thereat, 
With the WindoW substantially corresponding to a location of 
the curved recess at the rear surface of the mirror substrate. 
Optionally, the ?rst re?ector portion may comprise a metallic 
re?ector disposed at the rear surface of the rear mirror sub 
strate, With the second re?ector portion comprising the metal 
lic re?ector disposed at the curved recess. 
[0007] Therefore, the present invention provides an auxil 
iary Wide angle mirror re?ector portion that is integrally 
formed With the mirror substrate and mirror re?ective ele 
ment. The present invention thus provides an auxiliary Wide 
angle re?ector portion Without additional components or ele 
ments being adhered to the front or rear surface of the re?ec 
tive element, and thus provides an enhanced mirror re?ective 
element With such an auxiliary Wide angle re?ector portion. 
The present invention provides a curved Wide angle re?ector 
portion that is behind the ?rst or front surface of the mirror 
re?ective element so that the ?rst or front surface of the mirror 
re?ective element comprises a generally or substantially pla 
nar surface With the curved re?ector portion established or 
formed behind and vieWable through the generally or sub 
stantially planar front surface of the mirror re?ective element. 
[0008] These and other objects, advantages, purposes and 
features of the present invention Will become apparent upon 
revieW of the folloWing speci?cation in conjunction With the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a front elevation of an exterior mirror 
assembly With an auxiliary Wide angle re?ector in accordance 
With the present invention, shoWn as vieWed in the direction 
of travel of the vehicle; 
[0010] FIG. 2 is a front elevation of an exterior mirror 
re?ector in accordance With the present invention; 
[0011] FIG. 3 is a sectional vieW of the mirror re?ector of 
FIG. 2; 
[0012] FIG. 4 is a schematic of the curvature of the auxil 
iary Wide angle re?ector of the present invention; 
[0013] FIG. 5 is a table shoWing dimensions of the auxiliary 
Wide angle re?ector for various applications thereof in accor 
dance With the present invention; 
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[0014] FIG. 6 is a sectional vieW of another mirror re?ector 
in accordance With the present invention; 
[0015] FIG. 7 is a plan vieW ofthe mirror re?ector of FIG. 
6; and 
[0016] FIG. 8 is a sectional vieW of another mirror re?ector 
in accordance With the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Referring noW to the drawings and the illustrative 
embodiments depicted therein, an exterior rearvieW minor 
assembly 10 for a vehicle includes a mirror re?ector or re?ec 
tive element 12 received in and/or supported by a mirror shell 
or casing 14 (FIG. 1). Mirror assembly 10 is mounted at the 
side 1611 of a host or subject vehicle 16. Mirror re?ector 12 
includes a ?rst or principal mirror re?ective element portion 
18 and a second or auxiliary Wide angle re?ective element 
portion or re?ective optic 20 integrally formed With the mir 
ror re?ector 12, as discussed beloW. The auxiliary Wide angle 
optic may be integrally formed such as by physically remov 
ing, such as by grinding or sculpting or physical ablation or 
the like, a portion of the substrate so as to create or establish 
a physical dish-shaped generally convex-shaped depression 
or recess or crater at the surface of the substrate, and coating 
the formed depression or recess With a re?ector coating or 
element or the like, as also discussed beloW. 
[0018] In the illustrated embodiment, and as shoWn in FIG. 
3, mirror re?ector 12 comprises an electro-optic re?ective 
element (but could comprise a non-electro-optic re?ective 
element) having a front substrate 22, a rear substrate 24 and an 
electro-optic medium 26 (such as a solid polymer matrix 
electrochromic medium or the like) sandWiched therebe 
tWeen and sealed via a perimeter seal 28. Front substrate 22 
has a transparent conductor coating 30 (such as an indium tin 
oxide (ITO) coating or layer) disposed at its rear surface 2211, 
While rear substrate 24 has a mirror re?ector or coating 32 
(such as a non-dichroic trans?ector, such as an ITO/Ag/ITO 
stack of layers or coatings or the like) and a transparent 
conductor layer 34 (such as an ITO or F-doped or As-doped 
tin oxide layer or the like) disposed at its front surface 24a. 
The mirror re?ector 12 thus comprises a third surface electro 
optic mirror element (such as an electrochromic mirror ele 
ment). The front and rear substrates 22, 24 may comprise 
generally planar mirror substrates or may have a slight radius 
of curvature to provide a Wider angle ?eld of vieW across the 
principal re?ector portion 18 depending on the particular 
application of the mirror re?ective element and exterior rear 
vieW mirror assembly. 
[0019] As shoWn in FIG. 3, the transparent conductor layer 
34 is established or disposed at substantially the entire prin 
cipal re?ecting portion of the re?ective element, While the 
mirror re?ector 32 is disposed at the transparent conductor 
layer 34 and With a WindoW 32a masked or formed through 
the mirror re?ector 32 (such that a WindoW area 32a of the rear 
substrate is substantially devoid of the mirror re?ector coat 
ing, While the mirror re?ector or coating is present at the other 
regions of the principal re?ecting area of the rear substrate of 
the re?ective element). The Window 3211 may be formed via 
any suitable means, such as via masking of the WindoW area 
during sputter deposition of the mirror re?ector 32 or the like, 
such as via utiliZing aspects of the coating processes 
described in Us. patent application Ser. No. 11/021,065, 
?led Dec. 23, 2004 by McCabe et al. for ELECTRO-OPTIC 
MIRROR CELL, noW U.S. Pat. No. 7,255,451, Which is 
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hereby incorporated herein by reference in its entirety. The 
transparent conductor 34 is disposed over substantially the 
entire front surface 24a of the rear substrate and at the WindoW 
region so as to provide a conductive layer or surface at the 
electro-optic medium 26 and over substantially the entire 
interface betWeen the rear substrate and the electro-optic 
medium. Thus, electrical conductivity is preserved betWeen 
the glass substrate and the electro-optic medium across the 
interface surface of the substrate including at the WindoW 
region, so as to provide substantially uniform dimming of the 
mirror re?ective element (i.e. darkening of the electro-optic 
medium) When an electrical voltage is applied to the conduc 
tive coatings at the opposed surfaces of the front and rear 
substrates. 

[0020] As shoWn in FIG. 3, rear substrate 24 has the curved 
auxiliary Wide angle mirror re?ector portion 20 integrally 
formed thereWith. In the illustrated embodiment, the auxil 
iary Wide angle mirror re?ector portion 20 or spotter element 
comprises a curved (such as convex or spherical or aspheri 
cal) formation or depression or recess 240 formed or estab 
lished (such as via grinding of the rear surface of the glass 
substrate or other suitable means) at the rear surface 24b of 
rear substrate 24. The curved recess 240 is integrally formed 
as part of the rear substrate and is formed at a rear surface 
location that is generally opposite or generally aligned With 
the WindoW 32a formed at the mirror re?ector 32 at the front 
surface 24a of the rear substrate 24. A mirror re?ector or 
re?ective coating 36 (such as a metallic re?ector coating, such 
as aluminum or silver or chromium or alloys thereof or the 

like) is disposed or established (such as via sputter deposition 
or chemical deposition or other establishing means) at the 
rear or fourth surface 24b of rear substrate 24 and at least at 
encompassing the curved recess 240 to form the curved spot 
ter or auxiliary Wide angle mirror re?ector portion 20. 
Optionally, such as if the re?ector coating 36 is environmen 
tally fragile or non-robust, a sealing or protective layer (not 
shoWn), such as a lacquer or paint or ink or the like, may be 
established over the re?ector coating to substantially seal the 
re?ector coating and/or to protect the re?ector coating. 
[0021] As shoWn in FIG. 3, the rear re?ector coating 36 
may be established substantially only at the curved recess and 
the region substantially immediately surrounding the curved 
recess, or the rear re?ector coating may cover more of the rear 
surface of the rear substrate. Optionally, if the mirror re?ec 
tive element is a trans?ective display-on-demand type of 
mirror re?ective element, a WindoW or aperture may be 
formed through the rear re?ector coating (such as in applica 
tions Where the rear re?ector coating extends at least partially 
or substantially over the rear surface of the substrate and at the 
principal re?ecting portion of the mirror re?ective element) 
for a display element or illumination source to project illumi 
nation therethrough. 
[0022] Thus, the auxiliary Wide angle mirror re?ector por 
tion 20 provides a Wide angle rearWard ?eld of vieW to the 
driver of the vehicle as compared to the ?eld of vieW provided 
by the generally planar or slightly curved principal re?ecting 
area or portion 18 of the mirror re?ective element 12. The 
diameter or cross dimension of the Wide angle mirror re?ector 
portion and the radius of curvature (With a smaller radius of 
curvature providing a Wider angle rearWard ?eld of vieW) of 
the Wide angle mirror re?ector portion 20 are selected to 
provide the desired Wide angle rearWard ?eld of vieW, While 
being established at a desired or appropriate depth at the rear 
surface of the rear substrate. The curved recess has a radius of 
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curvature that is smaller and preferably substantially smaller 
than the radius of curvature of the principal re?ector portion, 
Which may have a large radius of curvature that may approach 
in?nity, such as for a slightly curved to generally or substan 
tially planar or ?at mirror element. 

[0023] As can be seen With reference to FIGS. 4 and 5, for 
a spherical or convex construction, the diameter or cross 
dimension or siZe D (the dimension across the re?ective ele 
ment) of the auxiliary Wide angle re?ector portion and the 
radius of curvature R of the Wide angle re?ector portion 
determine the depth H of the recess to be formed at the rear 
surface of the rear substrate. Thus, the thickness of the glass 
substrate should be selected to have a thickness that alloWs for 
the formation of the curved recess at its rear surface While 
limiting the affect of the curved recess on the structural integ 
rity of the mirror re?ective element. If a larger siZe or cross 
dimension or diameter (such as about 60 mm to about 80 mm 

or thereabouts, such as may be used on an exterior rearvieW 

mirror for a larger vehicle, such as a truck or the like) of the 
auxiliary Wide angle re?ector portion and/ or a smaller radius 
of curvature (such as about 200 mm to about 400 mm or 

thereabouts) of the auxiliary Wide angle re?ector portion 
is/are desired, the glass substrate should be thick enough to 
have such a recess formed at its rear surface (With the recess 
possibly being about 1 mm deep to about 4 mm deep or 
thereabouts) Without adversely effecting the structural integ 
rity of the re?ective element. For example, and With reference 
to FIGS. 4 and 5, if a 2 mm thick glass substrate is selected for 
the re?ective element, an auxiliary Wide angle re?ector hav 
ing a diameter or cross dimension D of up to about 70 mm 
could be achieved With a 400 mm radius of curvature R by 
grinding a curved recess having a chord height or depth H of 
about 1.53 mm into the rear surface of the substrate and thus 
leaving about 0.47 mm of glass at the apex of the curved 
recess. 

[0024] Although several radii of curvature and diameters/ 
cross dimensions are shoWn in the table of FIG. 5, clearly 
other siZes and/ or radii of curvature or multiple radii of cur 
vature and/or combinations thereof may be implemented 
Without affecting the scope of the present invention. Option 
ally, for a given siZe or diameter of the auxiliary Wide angle 
re?ector portion, it may be desirable to provide the smallest 
radius of curvature of the curved recess (While maintaining 
the desired structural integrity of the glass substrate and/or 
re?ective element) so as to provide a Wider angle rearWard 
?eld of vieW to the driver of the vehicle via the auxiliary Wide 
angle re?ector portion. Although the radii of curvature and 
diameters and chord heights or recess depths are shoWn for 
spherical formations or constructions, aspherically formed 
recesses or constructions may be integrally established at the 
rear surface of the rear substrate to provide other, aspheric or 
non-uniform Wide angle ?eld of vieWs, Without affecting the 
scope of the present invention. For such applications, the 
depth of the aspheric curved recess should be determined to 
ensure that the curved recess is not established too deep into 
rear surface of the glass substrate for the particular applica 
tions. Thus, the auxiliary Wide angle re?ector optic, as vieWed 
through the front surface of the re?ective element by a vieWer 
vieWing the front or front surface of the re?ective element, 
can be a spherical or aspherical re?ector optic, depending on 
the particular application of the re?ective element and mirror 
assembly and the desired rearWard ?eld of vieW provided by 
the auxiliary Wide angle re?ector optic. 
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[0025] Although shoWn as a generally circular-shaped aux 
iliary Wide angle mirror re?ector portion, the auxiliary Wide 
angle mirror re?ector portion of the present invention may 
comprise other shapes and/or may be otherWise located or 
established at the mirror re?ective element, While remaining 
Within the spirit and scope of the present invention. Option 
ally, the Wide angle re?ector may comprise a generally con 
vex-shaped re?ector, such as a spherically convex shape, or 
the Wide angle re?ector may comprise a generally convex 
shaped re?ector having a compound curvature convex shape, 
such as a multi-radius shape or aspherical shape or the like. 
For example, the auxiliary Wide angle mirror re?ector portion 
may be formed or sculpted or drilled or ground at a comer or 
outboard region, preferably an outboard, upper region of the 
mirror substrate relative to the side of a vehicle to Which the 
mirror Would be mounted and vieWed by a driver of that 
vehicle (or elseWhere depending on the particular applica 
tion), and may comprise a partial circle or partial spherical 
depression or recess or other shape (such as multi-radius or 
non-spherical or aspherical shape or segment or such as a 
rectangular shape that may be curved as a partial cylindrical 
shaped recess or the like). Optionally, the Wide angle re?ector 
may be formed or sculpted or drilled at the rear surface of the 
substrate so that the re?ector is effectively canted relative to 
the mirror substrate so as to re?ect the Wide angle image 
toWard the driver of the vehicle. The rear surface of the comer 
region of the mirror substrate may be formed or ground or 
sculpted or otherWise processed to provide the desired shape 
and/or contour/curvature of the auxiliary re?ector portion, 
and the rear surface of the mirror substrate may be coated or 
otherWise processed to provide the mirror re?ector at the 
established curved recess at the corner region of the mirror 
substrate, such as in a similar manner as described above. The 
Wide angle re?ector may utiliZe aspects of the mirror assem 
blies described in Us. Pat. Nos. 6,315,419; 7,097,312; and/or 
6,522,451; and/ or PCT International Publication WO 
01/ 81956 A1 to George E. PlatZer Jr. entitled “Compound. 
Automotive RearvieW Mirror”; and/or U.S. patent applica 
tion Ser. No. 11/226,628, ?led Sep. 14, 2005 (Attorney 
Docket DON01 P-1236); and/or Ser. No. 11/912,576, ?led 
Oct. 25, 2007, noW U.S. Pat. No. 7,626,749; and/or U.S. 
provisional application Ser. No. 61/050,810, ?led May 6, 
2008; and/or Ser. No. 61/050,853, ?led May 6, 2008, Which 
are hereby incorporated herein by reference in their entireties. 
[0026] Therefore, the mirror re?ector or re?ective element 
or trans?ective electro-optic mirror element of the present 
invention has an auxiliary Wide angle mirror re?ector portion 
established integrally into the rear substrate. The auxiliary 
mirror re?ector portion may be formed or established via 
grinding a portion of the rear surface of the rear substrate and 
coating the ground area. The rear surface re?ector coating 
may be established or disposed substantially only at the 
ground area or curved recess, or may be established or dis 
posed substantially over the entire rear surface of the rear 
substrate (particularly for applications of the integrally 
formed Wide angle auxiliary mirror re?ector portion in fourth 
surface re?ector mirror elements, as discussed beloW). 
[0027] Optionally, the integrally formed auxiliary Wide 
angle mirror re?ector portion of the present invention may be 
integrally formed at a rear surface of a fourth surface re?ect 
ing electro-optic mirror re?ective element, Whereby the rear 
surface mirror re?ector disposed at the auxiliary Wide angle 
mirror re?ector portion may be established or disposed over 
substantially the entire rear surface of the rear substrate, With 
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the front surface of the rear substrate having only the trans 
parent conductor layer established thereat. Optionally, the 
integrally formed auxiliary Wide angle mirror re?ector por 
tion of the present invention may be integrally formed at a rear 
surface of non-electro-optic or non-electrochromic re?ective 
element, such as a single substrate mirror re?ective element. 
In such an embodiment, the single substrate may have a 
mirror re?ector or coating established or disposed at its rear 
surface and at the integrally formed recess of the Wide angle 
mirror re?ector portion, such that the rear surface re?ector of 
the mirror re?ective element is established over the entire rear 
surface to form the principal re?ector portion of the mirror 
element and the auxiliary Wide angle re?ector portion of the 
mirror element. The single substrate may comprise a gener 
ally ?at or planar substrate or a slightly curved substrate or a 
prismatic element or substrate, While remaining Within the 
spirit and scope of the present invention. 
[0028] Optionally, and as shoWn in FIGS. 6 and 7, a mirror 
re?ector 112 may comprise an electro-optic re?ective ele 
ment (but could comprise a non-electro-optic re?ective ele 
ment) having a front substrate 122, a rear substrate 124 and an 
electro-optic medium 126 (such as a solid polymer matrix 
electrochromic medium or the like) sandWiched therebe 
tWeen and sealed via a perimeter seal 128. The electrochro 
mic re?ective element 112 includes the electrochromic 
medium 126 sandWiched betWeen the front and rear sub 
strates and at a principal re?ecting region 118 of the re?ective 
element 112. In the illustrated embodiment, the rear substrate 
124 is cut aWay or formed to accommodate the Wide angle 
element 120 at a cut-aWay region 121 (such as in a similar 
manner as described in Us. provisional application Ser. No. 
61/050,810, ?led May 6, 2008; and/or Ser. No. 61/050,853, 
?led May 6, 2008, Which are hereby incorporated herein by 
reference in their entireties) so that the Wide angle element 
120 is established at the rear surface 12211 of the front sub 
strate 122 and at the cut-aWay region 121 and at a Wide angle 
re?ector region 1221) of front substrate 122. Thus, the Wide 
angle element may be established at a cutaWay region and 
rearWard of the front substrate and adjacent to the electro 
chromic medium and rear substrate, such that the mirror 
re?ector assembly does not provide a dimming function at the 
Wide angle re?ecting region. 
[0029] In the illustrated embodiment, front substrate 122 
has a transparent conductor coating 130 (such as an indium tin 
oxide (ITO) coating or layer) disposed at its rear surface 122a, 
While rear substrate 124 has a mirror re?ector or coating 132 
(such as a non-dichroic trans?ector, such as an ITO/Ag/ITO 
stack of layers or coatings or the like, Which may include a 
transparent conductor layer such as an ITO or F-doped or 
As-doped tin oxide layer or the like) disposed at its font 
surface 12411. The mirror re?ector 112 thus comprises a third 
surface electro-optic mirror element (such as an electrochro 
mic mirror element) at the principal re?ecting region of the 
re?ector that is bounded by the seal 128. The front and rear 
substrates 122, 124 may comprise generally planar mirror 
substrates or may have a slight radius of curvature to provide 
a Wider angle ?eld of vieW across the principal re?ector 
portion 118 depending on the particular application of the 
mirror re?ective element and exterior rearvieW mirror as sem 
bly. 
[0030] As shoWn in FIG. 6, front substrate 122 has the 
curved auxiliary Wide angle mirror re?ector portion 120 inte 
grally formed thereWith. In the illustrated embodiment, the 
auxiliary Wide angle mirror re?ector portion 120 or spotter 
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element comprises a curved (such as convex or spherical or 
aspherical) formation or depression or recess 122c formed or 

established (such as via grinding of the rear surface of the 
glass substrate or other suitable physical material removal 
means) at the rear surface 12211 of front substrate 122. The 
curved recess 1220 is integrally formed as part of the front 
sub strate and is formed at a rear surface location that is at the 
cut-aWay region 121 of the mirror re?ective element assem 
bly. The mirror re?ector or re?ective coating 120a (such as a 
metallic re?ector coating, such as aluminum or silver or chro 
mium or alloys thereof or the like, and optionally may be 
similar in materials and/ or re?ectance to the mirror re?ector 
132 at front surface 12411 of rear substrate 124, but other 
coatings could be utiliZed at the Wide angle re?ector depres 
sion 1220 at rear surface 12211 of front substrate 122) is 
disposed or established (such as via sputter deposition or 
chemical deposition or other establishing means) at the rear 
or second surface 12211 of rear substrate 122 and at least at 
encompassing the curved recess 1220 to form the curved 
spotter or auxiliary Wide angle mirror re?ector portion 120. 
Optionally, such as if the re?ector coating 12011 is environ 
mentally fragile or non-robust, a sealing or protective layer 
(not shoWn), such as a lacquer or paint or ink or the like, may 
be established over the re?ector coating to substantially seal 
the re?ector coating and/or to protect the re?ector coating. 
[0031] Thus, When forming the front substrate 122 and the 
mirror re?ector or re?ective element assembly 112, the rear 
surface 12211 of front substrate 122 may be coated With the 
transparent conductor coating 130 (such as across its entire or 
substantially its entire rear surface), and the rear surface of the 
extended portion or Wide angle region 1221) of front substrate 
122 may be ground or physically ablated to establish the 
recess or depression 1220 at the rear surface 12211 of front 
substrate 122 (such as by ?rst physically removing the trans 
parent conductor coating 130 at the Wide angle region of the 
front substrate and then physically removing a portion of the 
substrate to establish the recess or depression at the rear 
surface of the front substrate). The recess or depression 1220 
may then be coated With the mirror re?ector or coating 12011 
to establish the Wide angle re?ector 120 at the overhang 
region or cut-aWay region or Wide angle re?ector region 121 
of the mirror re?ector 112. Optionally, the Wide angle element 
may utiliZe aspects of the PlatZer-type auxiliary mirrors that 
folloW the teaching of PCT International Publication WO 
01/81956 A1 to George E. PlatZer Jr. entitled “Compound 
Automotive RearvieW Mirror”, the entire disclosure of Which 
is hereby incorporated by reference herein. 
[0032] Optionally, the front substrate may include a perim 
eter band and/ or demarcating band and/or hiding layer that 
traverses the front substrate at the Wide angle re?ecting region 
to demarcate the Wide angle re?ecting region from the gen 
erally planar or principal re?ecting region and optionally to 
generally circumscribe at least a portion of the Wide angle 
re?ector, such as by utiliZing aspects of the mirror assemblies 
described in Us. Pat. Nos. 7,274,501; 7,184,190; 7,255,451; 
and/or U.S. patent application Ser. No. 11/226,628, ?led Sep. 
14, 2005 (Attorney Docket DON01 P-1236); and/or Ser. No. 
11/912,576, ?led Oct. 25, 2007, noW U.S. Pat. No. 7,626,749; 
and/or U.S. provisional application Ser. No. 6 1 /050, 853, ?led 
May 6, 2008; and/or Ser. No. 61/050,810, ?led May 6, 2008, 
Which are hereby incorporated herein by reference in their 
entireties. The hiding layer thus may mask or hide from direct 
vieW of the driver the seal and/or other components or ele 
ments of the mirror re?ector assembly construction that are to 
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the rear of the front substrate and in the area of the bordering 
or hiding layer or element. The hiding layer thus serves as a 
demarcation element and a hiding or occluding element for 
the Wide angle mirror re?ector established at the rear of the 
glass substrate at the Wide angle re?ecting region of the 
mirror re?ector assembly. The hiding layer or demarcation 
element may demarcate or delineate or distinguish or frame 
the Wide angle re?ector from the generally planar principal 
re?ecting region of the re?ective element to enhance the 
discemibility of the Wide angle re?ector at the Wide angle 
re?ecting region of the mirror re?ector assembly, While hid 
ing the perimeter seal of the electro-optic mirror re?ector 
assembly. 
[0033] Optionally, and as shoWn in FIG. 8, a non-electro 
optic mirror element 212 may include a generally planar 
substrate 222 With a Wide angle re?ector 220 established at a 
rear surface 22211 of substrate 222. Substrate 222 has the 
curved auxiliary Wide angle mirror re?ector portion 220 inte 
grally formed thereWith. In the illustrated embodiment, the 
auxiliary Wide angle mirror re?ector portion 220 or spotter 
element comprises a curved (such as convex or spherical or 
aspherical) formation or depression or recess 222c formed or 
established (such as via grinding of the rear surface of the 
glass substrate or other suitable physical material removal 
means) at the rear surface 22211 of substrate 222. 

[0034] The rear surface 22211 of substrate 222 is coated With 
a re?ector coating 234, such as a trans?ective re?ector coat 
ing that is partially light transmissive. The Wide angle re?ec 
tor coating 220a and the principal re?ecting coating 234 may 
comprise the same material (Where the substrate may be 
formed and the depression or recess 2220 may be established 
at the rear surface of the substrate prior to the coating process, 
Which may coat the entire rear surface of the substrate) or may 
be different materials (or applied in different processes), such 
as for applications Where the substrate is coated With the 
trans?ective re?ector 234 before the depression or recess 
2220 is established (by removing the re?ector coating and a 
portion of the substrate), and then the recess 2220 is coated 
With the Wide angle re?ector coating. In the illustrated 
embodiment, a display element 238 is disposed to the rear of 
the substrate 222 and behind the trans?ective coating 234, 
Whereby display information or illumination emitted by the 
display element 238 is vieWable through the trans?ective 
coating and the substrate by a person vieWing the front sur 
face of the substrate, While the presence of the display ele 
ment to the rear of the substrate is rendered covert by the 
trans?ective coating When the display element is not acti 
vated. Optionally, if a trans?ective re?ector coating is dis 
posed at the recess or depression 2220, it is envisioned that a 
display element or illumination element or the like may be 
disposed to the rear of the Wide angle re?ector 220 so as to be 
vieWable, When activated, through the substrate by a person 
vieWing the front surface of the substrate, While being sub 
stantially covert When deactivated. 

[0035] Therefore, the present invention provides a mirror 
re?ective element With an integrally formed auxiliary Wide 
angle mirror re?ector portion and a method of making such a 
mirror re?ective element. For example, the mirror substrate 
may cut to the desired shape or form, and the rear surface of 
the substrate may be ground or otherWise processed to form 
the desired curvature of the recess (such as a spherical or 
aspherical curvature). The recess may be formed before or 
after the front surface of the mirror substrate is coated With the 
transparent conductor and/ or the metallic re?ector (With the 
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WindoW established thereat, such as via masking during sput 
ter deposition of the metallic re?ector or such as via laser 
ablation of the metallic re?ector coating at the WindoW area or 
the like). The front surface and/or rear surface of the mirror 
substrate may be coated With the re?ector coatings (and 
optionally, the surfaces may be coated via a tWo-side sputter 
deposition process, such as by utiliZing aspects described in 
US. patent application Ser. No. 11/021,065, ?led Dec. 23, 
2004, now US. Pat. No. 7,255,451, Which is hereby incorpo 
rated herein by reference in its entirety) to establish the 
desired re?ector portions of the mirror re?ective element. The 
rear substrate may be assembled to the front substrate (With 
the electro-optic medium disposed and sealed therebetWeen) 
to assemble the mirror re?ective element. Optionally, the rear 
surface of the rear substrate may be ground and/or coated to 
establish the auxiliary Wide angle re?ector portion after the 
mirror re?ective element is assembled. 

[0036] Optionally, conductive electrode coated glass sub 
strates are commercially available from various sources. For 
example, tin oxide-coated glass substrates, knoWn as “TEC 
Glass” products, may be obtained from Libbey-OWens-Ford 
Co., LOF Glass Division, Toledo, Ohio, and such as described 
in US. Pat. No. 7,004,592, Which is hereby incorporated 
herein by reference in its entirety, Such “TEC-Glass” prod 
ucts are manufactured by an on-line chemical vapor deposi 
tion process that pyrolytically deposits onto clear ?oat glass a 
multi-layer thin ?lm structure, Which includes a microscopi 
cally thin coating of ?uorine-doped tin oxide (having a ?ne 
grain uniform structure) With additional undercoating thin 
?lm layers disposed betWeen the ?uorine-doped tin oxide 
layer and the underlying glass substrate. The “TEC-Glass” 
substrates may be available in different thicknesses, such as 2 
thick or 3 mm thick glass substrates and/or the like. 

[0037] Optionally, the mirror assembly and/or mirror 
re?ective element assembly or sub-assembly may include a 
back plate that includes a perimeter framing portion or beZel 
portion that extends around the perimeter edges of the re?ec 
tive element to support the re?ective element and frame the 
re?ective element at the mirror assembly (such as by utiliZing 
aspects of the mirror assemblies described in US. patent 
application Ser. No. 11/520,193, ?led Sep. 13, 2006, now 
US. Pat. No. 7,581,859, Which is hereby incorporated herein 
by reference in its entirety). The perimeter beZel portion may 
be narroW or small depending on the particular application of 
the re?ective element and mirror re?ector sub -assembly. 
Optionally, the mirror re?ector sub-assembly may comprise a 
beZelless or frameless re?ective element (such as the types 
described in US. Pat. No. 7,184,190; and/or US. patent 
application Ser. No. 11/226,628, ?led Sep. 14, 2005 (Attor 
ney Docket DON01 P-1236); and/or Ser. No. 11/021,065, 
?led Dec. 23, 2004, now US. Pat. No. 7,255,451, and/or PCT 
Application No. PCT/US2006/018567, ?led May 15, 2006 
by Donnelly Corp. et al., Which are hereby incorporated 
herein by reference in their entireties), Whereby the back plate 
may not include a perimeter framing portion or beZel portion 
around the perimeter of the re?ective element. 

[0038] Optionally, the mirror assembly may include a 
heater pad or element at the rear surface of the glass substrate 
to provide an anti-fogging of de-fogging feature to the exte 
rior mirror assembly (such as by utiliZing aspects of the heater 
elements or pads described in US. patent application Ser. No. 
11/334,139, ?led Jan. 18, 2006 by Byers et al. for MIRROR 
ASSEMBLY WITH HEATER ELEMENT, now US. Pat. No. 
7,400,435; and/or US. provisional application Ser. No. 
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60/853,850, ?led Oct. 24, 2006; Ser. No. 60/918,089, ?led 
Mar. 15, 2007; and/or Ser. No. 60/970,687, ?led Sep. 7, 2007; 
and/ or PCT Application No, PCT/US07/ 82099, ?led Oct. 22, 
2007, Which are hereby incorporated herein by reference in 
their entireties). The back plate and/ or heater pad may include 
suitable electrical connectors and connections incorporated 
therein (such as by utilizing aspects of the mirror assembly 
described in US. patent application Ser. No. 11/334,139, 
?led Jan. 18, 2006 by Byers et al. for MIRROR ASSEMBLY 
WITH HEATER ELEMENT, now US. Pat. No. 7,400,435, 
Which is hereby incorporated herein by reference in its 
entirety) for electrically connecting the heater pad and/or 
display element (or other suitable electrical connectors may 
be utiliZed, such as electrical leads or Wire harnesses or pig 
tails or other separate connectors or cables or the like). The 
heater pad may conform to the rear surface of the rear sub 
strate and thus may provide heating to the auxiliary Wide 
angle mirror re?ector portion, and thus may provide substan 
tially uniform heating of the mirror re?ective element over 
substantially the entire re?ecting area of the mirror re?ective 
element, including the integrally formed auxiliary Wide angle 
mirror re?ector portion. 
[0039] As stated above, the re?ective element of the rear 
vieW mirror assembly may comprise an electro-optic or elec 
trochromic re?ective element or cell, such as an electrochro 
mic mirror assembly and electrochromic re?ective element 
utiliZing principles disclosed in commonly assigned US. Pat. 
Nos. 7,195,381; 6,690,268; 5,140,455; 5,151,816; 6,178,034; 
6,154,306; 6,002,544; 5,567,360; 5,525,264; 5,610,756; 
5,406,414; 5,253,109; 5,076,673; 5,073,012; 5,117,346; 
5,724,187; 5,668,663; 5,910,854; 5,142,407; and/or 4,712, 
879, and/or US. patent application Ser. No. 11/021 ,065, ?led 
Dec. 23, 2004, now US. Pat. No. 7,255,451; and/or Ser. No. 
11/226,628, ?led Sep. 14, 2005 by Kamer et al. for MOUNT 
ING ASSEMBLY FOR VEHICLE INTERIOR MIRROR 
(Attorney Docket DON01 P-1236); and/or PCT Application 
No. PCT/US2006/ 018567, ?led May 15, 2006 and published 
Nov. 23, 2006 as International Publication No. WO 2006/ 
124682, and/or European Patent Application No. 
EP0728618, ?led Dec. 8, 1995 and publishedAug. 28, 1996; 
and/or European Patent Application EP0729864, ?led Dec. 
11, 1995 and published Sep. 4, 1996; and/orAustralian Patent 
Application AU4031795, ?led Dec. 11, 1995 and published 
Feb. 8, 1996, and/or Australian Patent Application 
AU4031895, ?led Dec. 11, 1995 and published Aug. 29, 
1996, Which are all hereby incorporated herein by reference 
in their entireties, and/or as disclosed in the folloWing publi 
cations: N. R. Lynam, “Electrochromic Automotive Day/ 
Night Mirrors”, SAE Technical Paper Series 870636 (1987); 
N. R. Lynam, “Smart WindoWs forAutomobiles”, SAE Tech 
nical Paper Series 900419 (1990); N. R. Lynam and A. 
AgraWal, “Automotive Applications of Chromogenic Mate 
rials”, Large Area Chromogenics: Materials and Devices for 
Transmittance Control, C. M. Lampert and C. G. Granquist, 
EDS., Optical Engineering Press, Wash. (1990), Which are 
hereby incorporated by reference herein in their entireties. 
The thicknesses and materials of the coatings on the sub 
strates of the electrochromic re?ective element, such as on the 
third surface of the re?ective element assembly, may be 
selected to provide a desired color or tint to the mirror re?ec 
tive element, such as a blue colored re?ector, such as is knoWn 
in the art and/or such as described inU.S. Pat. Nos. 7,274,501; 
5,910,854 and 6,420,036, and in PCT Application No. PCT/ 
US03/29776, ?led Sep. 9, 2003 by Donnelly Corp. et al. for 
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MIRROR REFLECTIVE ELEMENT ASSEMBLY, Which 
are all hereby incorporated herein by reference in their entire 
ties. 

[0040] Optionally, use of an elemental semiconductor mir 
ror, such as a silicon metal minor, such as disclosed in US. 

Pat. Nos. 6,286,965; 6,196,688; 5,535,056; 5,751,489; and 
6,065,840, and/or in US. patent application Ser. No. 10/993, 
302, ?led Nov. 19, 2004 by Lynam for MIRROR REFLEC 
TIVE ELEMENT FOR A VEHICLE, now US. Pat. No. 
7,338,177, Which are all hereby incorporated herein by ref 
erence in their entireties, can be advantageous because such 
elemental semiconductor mirrors (such as can be formed by 
depositing a thin ?lm of silicon) can be greater than 50 per 
cent re?ecting in the photopic (SAE J 964a measured), While 
being also substantially transmitting of light (up to 20 percent 
or even more). Such silicon mirrors also have the advantage of 
being able to be deposited onto a ?at glass substrate and to be 
bent into a curved (such as a convex or aspheric) curvature, 
Which is also advantageous since many passenger-side exte 
rior rearvieW minors are bent or curved. 

[0041] Optionally, the re?ective element may include a 
perimeter metallic band, such as the types described in US. 
Pat. No. 7,184,190; and/or PCT Application No. PCT/US03/ 
29776, ?led Sep. 19, 2003 by Donnelly Corp. et al. for ELEC 
TROCHROMIC MIRROR ASSEMBLY; and/ or PCT Appli 
cation No. PCT/US03/35381, ?led Nov. 5, 2003 by Donnelly 
Corp. et al, for ELECTRO-OPTIC REFLECTIVE ELE 
MENT ASSEMBLY; and/or US. patent application Ser. No. 
11/021,065, ?led Dec. 23, 2004 by McCabe et al. for ELEC 
TRO-OPTIC MIRROR CELL, now US. Pat. No. 7,255,451 ; 
Ser. No. 11/226,628, ?led Sep. 14, 2005 by Karner et al. for 
MOUNTING ASSEMBLY FOR VEHICLE INTERIOR 
MIRROR (Attorney Docket DON01 P-1236), Which are all 
hereby incorporated herein by reference in their entireties. 
Optionally, the re?ective element may include indicia formed 
at and vieWable at the re?ective element, such as by utiliZing 
aspects of the re?ective elements described in PCT Applica 
tion No. PCT/US2006/018567, ?led May 15,2006; and US. 
provisional application Ser. No. 60/681,250, ?led May 16, 
2005; Ser. No. 60/690,400, ?led Jun. 14, 2005; Ser. No. 
60/695,149, ?led Jun. 29, 2005; Ser. No, 60/730,334, ?led 
Oct. 26, 2005; Ser. No, 60/750,199, ?led Dec. 14,2005; Ser, 
No. 60/774,449, ?led Feb. 17, 2006; and Ser. No. 60/783,496, 
?led Mar. 18, 2006, Which are all hereby incorporated herein 
by reference in their entireties. 
[0042] Optionally, the re?ective element may comprise a 
single substrate With a re?ective coating at its rear surface. 
The mirror assembly thus may comprise a prismatic mirror 
assembly or planar or non-planar mirror or other mirror hav 
ing a single substrate re?ective element, such as a mirror 
assembly utiliZing aspects of the mirror assemblies described 
in US. Pat. Nos. 6,318,870; 6,598,980; 5,327,288; 4,948, 
242; 4,826,289; 4,436,371; and 4,435,042; and PCT Appli 
cation No. PCT/US04/015424, ?led May 18, 2004 by Don 
nelly Corporation et al, for MIRROR ASSEMBLY FOR 
VEHICLE; and US. patent application Ser. No. 10/933,842, 
?led Sep. 3, 2004, now US. Pat. No. 7,249,860, Which are 
hereby incorporated herein by reference in their entireties. 
Optionally, the re?ective element may comprise a conven 
tional prismatic or ?at re?ective element or prism, or may 
comprise a prismatic or ?at re?ective element of the types 
described in PCT Application No. PCT/US03/29776, ?led 
Sep. 19, 2003 by Donnelly Corp. et al. for MIRROR 
REFLECTIVE ELEMENT ASSEMBLY; US. patent appli 



US 2011/0085256 A1 

cation Ser. No. 10/709,434, ?led May 5, 2004 by Lynam for 
MIRROR REFLECTIVE ELEMENT, now US. Pat. No. 
7,420,756; Ser. No. 10/933,842, ?led Sep. 3, 2004 by Kulas et 
al. for INTERIOR REARVIEW MIRROR ASSEMBLY, now 
US. Pat. No. 7,249,860; Ser. No. 11/021,065, ?led Dec. 23, 
2004 by McCabe et al. for ELECTRO-OPTIC MIRROR 
CELL, now US. Pat. No. 7,255,451; and/or Ser. No. 10/993, 
302, ?led Nov. 19, 2004 by Lynam for MIRROR REFLEC 
TIVE ELEMENT FOR A VEHICLE, now US. Pat. No. 
7,338,177, and/or PCT Application No. PCT/US2004/ 
015424, ?led May 18, 2004 by Donnelly Corp. et al. for 
MIRROR ASSEMBLY FOR VEHICLE, Which are all hereby 
incorporated herein by reference in their entireties. 
[0043] Optionally, the mirror assembly may include one or 
more displays, such as the types disclosed in US. Pat. Nos. 
5,530,240 and/or 6,329,925, Which are hereby incorporated 
herein by reference in their entireties, and/or display-on-de 
mand or trans?ective type displays, such as the types dis 
closed in US. Pat. Nos. 7,184,190; 7,195,381; 6,690,268; 
5,668,663 and/or 5,724,187, and/or in US. patent application 
Ser. No. 10/528,269, ?led Mar. 17, 2005, now US. Pat. No. 
7,274,501; Ser. No. 10/538,724, ?led Jun. 13, 2005 by HutZel 
et al. for ACCESSORY SYSTEM FOR VEHICLE (Attorney 
Docket DON01 P-1123); Ser. No. 11/284,543, ?led Nov. 22, 
2005, now US. Pat. No. 7,370,983; and/or Ser. No. 11/021, 
065, ?led Dec. 23, 2004 by McCabe et al. for ELECTRO 
OPTIC MIRROR CELL, now US. Pat. No. 7,255,451; and/ 
or PCT Application No. PCT/US03/29776, ?led Sep. 9, 2003 
by Donnelly Corp. et al. for MIRROR REFLECTIVE ELE 
MENT ASSEMBLY; and/or PCT Application No. PCT/ 
US03/35381, ?led Nov. 5, 2003 by Donnelly Corp. et al. for 
ELECTRO-OPTIC REFLECTIVE ELEMENT ASSEM 
BLY; and/or PCT Application No. PCT/US03/40611, ?led 
Dec. 19, 2003 by Donnelly Corp. et al. for ACCESSORY 
SYSTEM FORVEHICLE, Which are all hereby incorporated 
herein by reference in their entireties, or may include or 
incorporate video displays or the like, such as the types 
described in PCT Application No. PCT/US03/40611, ?led 
Dec. 19, 2003 by Donnelly Corp. et al. for ACCESSORY 
SYSTEM FOR VEHICLE, and/or US. patent application 
Ser. No. 10/538,724, ?led Jun. 13, 2005 (Attorney Docket 
DON01 P-1123); and/or Ser. No. 11/284,543, ?led Nov. 22, 
2005, now US. Pat. No. 7,370,983; and/or US. provisional 
application Ser. No. 60/630,061, ?led Nov. 22, 2004 by 
Lynam et al, for MIRROR ASSEMBLY WITH VIDEO DIS 
PLAY; and Ser. No. 60/667,048, ?led Mar. 31, 2005 by 
Lynam et al. for MIRROR ASSEMBLY WITH VIDEO DIS 
PLAY, Which are hereby incorporated herein by reference in 
their entireties. 

[0044] Optionally, the mirror re?ective element may com 
prise a trans?ective display on demand re?ective element that 
is partially transmissive and partially re?ective, so that the 
light emanating from the display element may be transmitted 
through the re?ective element When an illumination source is 
activated, but the display is substantially non-visible or vieW 
able When the illumination source is deactivated. Optionally, 
the mirror re?ective element may comprise a single substrate 
or non-electro-optic re?ective element, With the auxiliary 
Wide angle re?ector portion being integrally formed or estab 
lished at a rear surface of the re?ective element, While remain 
ing Within the spirit and scope of the present invention. For 
example, the re?ective element may utiliZe aspects of the 
re?ective elements described in US. Pat. Nos. 7,184,190; 
6,690,268; 5,668,663 and/or 5,724, 1 87, and/or in US. patent 
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application Ser. No. 10/993,302, ?led Nov. 19, 2004 by 
Lynam for MIRROR REFLECTIVE ELEMENT FOR A 
VEHICLE, now US. Pat. No. 7,338,177; Ser. No. 10/528, 
269, ?led Mar. 17, 2005, now US. Pat. No. 7,274,501 ; and/or 
Ser. No. 11/021,065, ?led Dec. 23,2004 by McCabe et al. for 
ELECTRO-OPTIC MIRROR CELL, now US. Pat. No. 
7,255,451, Which are all hereby incorporated herein by ref 
erence in their entireties. 

[0045] Optionally, the mirror assembly may include a blind 
spot indicator and/ or a turn signal indicator, such as an indi 
cator or indicators of the types described in US. provisional 
application Ser. No. 60/853,850, ?led Oct. 24, 2006; and/or 
Ser. No. 60/918,089, ?led Mar. 15, 2007; and/or Ser. No. 
60/ 970,687, ?led Sep. 7, 2007; and/or PCT Application No. 
PCT/US07/82099, ?led Oct. 22, 2007; and/or US. Pat. Nos. 
6,198,409; 5,929,786; and 5,786,772, and/or PCT Applica 
tion No. PCT/US2006/026148, ?led Jul. 5, 2006 by Donnelly 
Corp. et al. for VEHICLE EXTERIOR MIRROR ASSEM 
BLY WITH BLIND SPOT INDICATOR, Which are hereby 
incorporated herein by reference in their entireties. The signal 
indicator or indication module may include or utiliZe aspects 
of various light modules or systems or devices, such as the 
types described in US. Pat. Nos. 6,227,689; 6,582,109; 
5,371,659; 5,497,306; 5,669,699; 5,823,654; 6,176,602; and/ 
or 6,276,821, and/or US. patent application Ser. No. 11/520, 
193, ?led Sep.13,2006,noW US. Pat. No. 7,581,859, and/or 
PCT Application No. PCT/US2006/018567, ?led May 16, 
2006, Which are hereby incorporated herein by reference in 
their entireties. 

[0046] Such an indicator or indicators may function as a 
lane change assist (LCA) indicator or indicators and/ or a 
blind spot indicator or indicators. Such blind spot indicators 
are typically activated When an object is detected (via a side 
object or blind spot detection system or the like such as 
described in US. Pat. Nos. 7,038,577; 6,882,287; 6,198,409; 
5,929,786; and 5,786,772, and/or US. patent application Ser. 
No. 11/315,675, ?led Dec. 22, 2005 by Higgins-Luthman for 
OBJECT DETECTION SYSTEM FOR VEHICLE, now 
US. Pat. No. 7,720,580; and/or PCT Application No. PCT/ 
US2006/026148, ?led Jul. 5, 2006 by Donnelly Corp. et al. 
for VEHICLE EXTERIOR MIRROR ASSEMBLY WITH 
BLIND SPOT INDICATOR, Which are hereby incorporated 
herein by reference in their entireties) at the side and/ or rear of 
the vehicle (at the blind spot) and When the turn signal is also 
activated, so as to provide an alert to the driver of the host 
vehicle that there is an object or vehicle in the lane next to the 
host vehicle at a time When the driver of the host vehicle 
intends to move over into the adjacent lane. Optionally, and 
alternately, the indicator or indicators may function as a lane 
change assist indicator or indicators, Where the host vehicle 
may be detected to be moving into an adjacent lane Without 
the turn signal being activated, and an object or vehicle may 
be detected at the adjacent lane, Whereby the LCA indicator 
or indicators may be activated to provide an alert to the driver 
of the lane change to assist the driver in avoiding uninten 
tional lane changes and/or lane changes When a vehicle or 
object is detected in the adjacent lane. 
[0047] The blind spot indicators thus may be operable to 
provide an indication to the driver of the host vehicle that an 
object or other vehicle has been detected in the lane or area 
adjacent to the side of the host vehicle. The blind spot indi 
cator may be operable in association With a blind spot detec 
tion system, Which may include an imaging sensor or sensors, 
or an ultrasonic sensor or sensors, or a sonar sensor or sensors 
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or the like. For example, the blind spot detection system may 
utilize aspects of the blind spot detection and/ or imaging 
systems described in US. Pat. Nos. 7,038,577; 6,882,287; 
6,198,409; 5,929,786; and/or 5,786,772, and/or US. patent 
application Ser. No. 11/239,980, ?led Sep. 30, 2005 by Cam 
illeri et al. forVISION SYSTEM FORVEHICLE; and/or Ser. 
No. 11/315,675, ?led Dec. 22, 2005 by Higgins-Luthman for 
OBJECT DETECTION SYSTEM FOR VEHICLE, now 
US. Pat. No. 7,720,580, and/or US. provisional application 
Ser. No. 60/ 638,687, ?led Dec. 23, 2004 by Higgins-Luthman 
for OBJECT DETECTION SYSTEM FOR VEHICLE; Ser. 
No. 60/628,709, ?led Nov. 17, 2004 by Camilleri et al. for 
IMAGING AND DISPLAY SYSTEM FOR VEHICLE; Ser. 
No. 60/614,644, ?led Sep. 30, 2004; and/or Ser. No. 60/618, 
686, ?led Oct. 14, 2004 by Laubinger for VEHICLE IMAG 
ING SYSTEM, and/or of the reverse or backup aid systems, 
such as the rearWardly directed vehicle vision systems 
described in US. Pat. Nos. 5,550,677; 5,760,962; 5,670,935; 
6,201,642; 6,396,397; 6,498,620; 6,717,610 and/or 6,757, 
109, and/or US. patent application Ser. No. 10/418,486, ?led 
Apr. 18, 2003 by McMahon et al. for VEHICLE IMAGING 
SYSTEM, now US. Pat. No. 7,005,974, and/or of the auto 
matic headlamp controls described in US. Pat. Nos. 5,796, 
094 and/or 5,715,093; and/or US. patent application Ser. No. 
11/105,757, ?led Apr. 14, 2005 by Scho?eld et al. for IMAG 
ING SYSTEM FOR VEHICLE, now US. Pat. No. 7,526, 
103; and/ or US. provisional application Ser. No. 60/ 607, 963, 
?led Sep. 8, 2004 by Scho?eld for IMAGING SYSTEM FOR 
VEHICLE, and/or of the rain sensors described in US. Pat. 
Nos. 6,250,148 and 6,341,523, and/or of other imaging sys 
tems, such as the types described in US. Pat. Nos. 6,353,392 
and 6,313,454, Which may utiliZe various imaging sensors or 
imaging array sensors or cameras or the like, such as a CMOS 
imaging array sensor, a CCD sensor or other sensors or the 
like, such as the types disclosed in commonly assigned, US. 
Pat. Nos. 5,550,677; 5,760,962; 6,097,023 and 5,796,094, 
and US. patent application Ser. No. 09/441,341, ?led Nov. 
16, 1999 by Scho?eld et al. for VEHICLE HEADLIGHT 
CONTROL USING IMAGING SENSOR, now US. Pat. No. 
7,339,149, and/or PCT Application No. PCT/US2003/ 
036177 ?led Nov. 14, 2003, published Jun. 3, 2004 as PCT 
Publication No. WO 2004/047421 A3, With all of the above 
referenced US. patents, patent applications and provisional 
applications and PCT applications being commonly assigned 
and being hereby incorporated herein by reference in their 
entireties. 
[0048] The constructions of the present invention are eco 
nomical and effective compared to the more complicated and 
potentially more costly constructions of other mirror assem 
blies. For example, no additional elements or re?ectors need 
be positioned at the front or rear surface of the re?ective 
element, since the auxiliary re?ector portion is integrally 
formed and/or established at the re?ective element during 
manufacture of the re?ective element. 
[0049] Changes and modi?cations to the speci?cally 
described embodiments may be carried out Without departing 
from the principles of the present invention, Which is intended 
to be limited only by the scope of the appended claims as 
interpreted according to the principles of patent laW. 

1: A mirror re?ective element suitable for use in an exterior 
rearvieW mirror assembly of a vehicle, said mirror re?ective 
element comprising: 

a glass substrate having a ?rst surface and a second surface; 
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a principal planar re?ector portion and an auxiliary Wide 
angle curved portion; 

Wherein said principal planar re?ector portion comprises a 
principal mirror re?ector established at said glass sub 
strate; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess has a cross-dimension siZe that 
is in the range from about 30 millimeters to about 80 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.11 millimeters to about 
4.04 millimeters. 

2: The mirror re?ective element of claim 1, Wherein said 
auxiliary Wide angle curved portion is inboard of a perimeter 
edge of said mirror re?ective element, and Wherein said prin 
cipal planar re?ector portion of said mirror re?ective element 
surrounds said auxiliary Wide angle curved portion of said 
mirror re?ective element. 

3: The mirror re?ective element of claim 2, Wherein said 
curved recess is generally circular-shaped. 

4: The mirror re?ective element of claim 3, Wherein said 
curved recess comprises a spherical convex-curved surface. 

5. The mirror re?ective element of claim 4, Wherein said 
spherically curved and generally circular-shaped recess has a 
maximum recess depth H that is a function of its radius of 
curvature R and its cross-dimension siZe D. 

6: The mirror re?ective element of claim 5, Wherein: 

7: The mirror re?ective element of claim 1, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding. 

8: The mirror re?ective element of claim 1, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion is established at said ?rst surface of said glass sub 
strate, and Wherein said principal mirror re?ector of said 
principal planar re?ector portion comprises a light-transmit 
ting aperture, and Wherein said light-transmitting aperture 
substantially corresponds to said auxiliary Wide angle curved 
portion of said mirror re?ective element. 

9: The mirror re?ective element of claim 8, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding. 

10: The mirror re?ective element of claim 1, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion comprises at least one of aluminum, silver, chro 
mium, an aluminum alloy, a silver alloy and a chromium 
alloy, and Wherein said auxiliary mirror re?ector of said aux 



US 2011/0085256 A1 

iliary Wide angle curved portion comprises at least another of 
aluminum, silver, chromium, an aluminum alloy, a silver 
alloy and a chromium alloy. 

11: The mirror re?ective element of claim 1, Wherein said 
auxiliary mirror re?ector of said auxiliary Wide angle curved 
portion is established at said curved recess via sputter depo 
sition. 

12: The mirror re?ective element of claim 1, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said glass substrate 
has a thickness of no greater than about 2 millimeters, and 
Wherein said curved recess has a maximum recess depth that 
is in the range from about 0.11 millimeters to about 1.57 
millimeters. 

13: The mirror re?ective element of claim 12, Wherein said 
cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 50 millimeters. 

14: The mirror re?ective element of claim 13, Wherein said 
curved recess is generally circular-shaped and comprises a 
spherical convex-curved surface, and Wherein said spheri 
cally curved and generally circular-shaped recess has a maxi 
mum recess depth that is a function of its radius of curvature 
and its cross-dimension siZe. 

15: The mirror re?ective element of claim 1, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said curved recess 
has a maximum recess depth that is in the range from about 
0.11 millimeters to about 2.26 millimeters. 

16: The mirror re?ective element of claim 15, Wherein said 
cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 60 millimeters. 

17: The mirror re?ective element of claim 1, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion is established at said second surface of said glass 
substrate. 

18: The mirror re?ective element of claim 17, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion comprises a metallic re?ector that is established at 
said second surface of said glass substrate via sputter depo 
sition. 

19: The mirror re?ective element of claim 1, Wherein said 
auxiliary mirror re?ector established at said curved recess of 
said auxiliary Wide angle curved portion comprises a gener 
ally convex-shaped re?ector having a compound curvature 
convex shape. 

20: The mirror re?ective element of claim 1, Wherein, 
When an exterior rearvieW mirror assembly equipped With 
said mirror re?ective element is normally mounted at the side 
of a vehicle, said auxiliary Wide angle curved portion is gen 
erally disposed at an outboard upper region of said mirror 
re?ective element relative to the side of the vehicle. 

21: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 

a principal planar re?ector portion and an auxiliary Wide 
angle curved portion; 

Wherein said principal planar re?ector portion comprises a 
principal mirror re?ector established at said glass sub 
strate; 
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Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by grinding; 

Wherein said curved recess is generally circular-shaped; 
Wherein said auxiliary Wide angle curved portion com 

prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said mirror 
re?ective element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess has a cross-dimension siZe that 
is in the range from about 30 millimeters to about 80 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.11 millimeters to about 
4.04 millimeters. 

22: The mirror re?ective element of claim 21, Wherein said 
curved recess comprises a spherical convex-curved surface 
and Wherein said spherically curved and generally circular 
shaped recess has a maximum recess depth H that is a func 
tion of its radius of curvature R and its cross-dimension siZe 
D. 

23. The mirror re?ective element of claim 22, Wherein: 

24: The mirror re?ective element of claim 21, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion is established at said ?rst surface of said glass sub 
strate, and Wherein said principal mirror re?ector of said 
principal planar re?ector portion comprises a light-transmit 
ting aperture, and Wherein said light-transmitting aperture 
substantially corresponds to said auxiliary Wide angle curved 
portion of said mirror re?ective element. 

25: The mirror re?ective element of claim 21, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion is established at said second surface of said glass 
substrate. 

26: The mirror re?ective element of claim 25, Wherein said 
curved recess has a maximum recess depth that is in the range 
from about 0.11 millimeters to about 3.08 millimeters, and 
Wherein said cross-dimension siZe of said curved recess is in 
the range from about 30 millimeters to about 70 millimeters. 

27: The mirror re?ective element of claim 26, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
to about 1.57 millimeters, and Wherein said cross-dimension 
siZe of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

28: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 
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a principal planar re?ector portion and an auxiliary Wide 
angle curved portion; 

Wherein said principal planar re?ector portion comprises a 
principal mirror re?ector comprising a metallic re?ector 
established at said second surface of said glass substrate; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said minor re?ec 
tive element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess is generally circular-shaped; 
Wherein said curved recess has a cross-dimension siZe that 

is in the range from about 30 millimeters to about 80 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.1 1 millimeters to about 
4.04 millimeters. 

29: The mirror re?ective element of claim 28, Wherein said 
curved recess comprises a spherical convex-curved surface 
and Wherein said spherically curved and generally circular 
shaped recess has a maximum recess depth H that is a func 
tion of its radius of curvature R and its cross-dimension siZe 
D. 

30: The mirror re?ective element of claim 29, Wherein: 

31: The mirror re?ective element of claim 28, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said curved recess 
has a maximum recess depth that is in the range from about 
0.11 millimeters to about 3.08 millimeters, and Wherein said 
cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 70 millimeters. 

32: The mirror re?ective element of claim 31, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
to about 1.57 millimeters, and Wherein said cross-dimension 
siZe of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

33: The mirror re?ective element of claim 28, Wherein said 
metallic re?ector of said principal mirror re?ector is estab 
lished at said second surface of said glass substrate via sputter 
deposition. 

34: The mirror re?ective element of claim 33, Wherein said 
curved recess is established at a region of said second surface 
of said glass substrate by grinding. 
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35: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 
a principal planar re?ector portion and an auxiliary Wide 

angle curved portion; 
Wherein said principal planar re?ector portion comprises a 

principal mirror re?ector established at said ?rst surface 
of said glass substrate and Wherein said principal mirror 
re?ector comprises a metallic re?ector and Wherein said 
principal mirror re?ector comprises a light-transmitting 
aperture; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said mirror 
re?ective element; 

Wherein said light-transmitting aperture substantially cor 
responds to said auxiliary Wide angle curved portion of 
said mirror re?ective element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess is generally circular-shaped; 
Wherein said curved recess has a cross-dimension siZe that 

is in the range from about 30 millimeters to about 80 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.11 millimeters to about 
4.04 millimeters. 

36: The mirror re?ective element of claim 35, Wherein said 
curved recess comprises a spherical convex-curved surface 
and Wherein said spherically curved and generally circular 
shaped recess has a maximum recess depth H that is a func 
tion of its radius of curvature R and its cross-dimension siZe 
D. 

37: The mirror re?ective element of claim 36, Wherein: 

38: The mirror re?ective element of claim 35, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said curved recess 
has a maximum recess depth that is in the range from about 
0.11 millimeters to about 3.08 millimeters, and Wherein said 
cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 70 millimeters. 

39: The mirror re?ective element of claim 38, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
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to about 1.57 millimeters, and wherein said cross-dimension 
size of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

40: The mirror re?ective element of claim 35, Wherein said 
metallic re?ector of said principal mirror re?ector is estab 
lished at said ?rst surface of said glass substrate via sputter 
deposition. 

41: The mirror re?ective element of claim 40, Wherein said 
curved recess is established at a region of said second surface 
of said glass substrate by grinding. 

42: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 
a principal planar re?ector portion and an auxiliary Wide 

angle curved portion; 
Wherein said principal planar re?ector portion comprises a 

principal mirror re?ector established at said glass sub 
strate; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said mirror 
re?ective element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess has a cross-dimension siZe that 
is in the range from about 30 millimeters to about 70 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.1 1 millimeters to about 
3.08 millimeters. 

43: The mirror re?ective element of claim 42, Wherein said 
curved recess comprises a spherical convex-curved surface. 

44: The mirror re?ective element of claim 43, Wherein said 
curved recess is generally circular-shaped and Wherein said 
spherically curved and generally circular-shaped recess has a 
maximum recess depth H that is a function of its radius of 
curvature R and its cross-dimension siZe D. 

45: The mirror re?ective element of claim 44, Wherein: 

46: The mirror re?ective element of claim 42, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
to about 1.57 millimeters, and Wherein said cross-dimension 
siZe of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

Apr. 14, 2011 

47: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 
a principal planar re?ector portion and an auxiliary Wide 

angle curved portion; 
Wherein said principal planar re?ector portion comprises a 

principal mirror re?ector established at said ?rst surface 
of said glass substrate, and Wherein said principal mirror 
re?ector of said principal planar re?ector portion com 
prises a light-transmitting aperture; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said light-transmitting aperture substantially cor 
responds to said auxiliary Wide angle curved portion of 
said mirror re?ective element; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said mirror 
re?ective element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess has a cross-dimension siZe that 
is in the range from about 30 millimeters to about 70 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.11 millimeters to about 
3.08 millimeters. 

48: The mirror re?ective element of claim 47, Wherein said 
curved recess is generally circular-shaped and comprises a 
spherical convex-curved surface. 

49: The mirror re?ective element of claim 48, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said auxiliary mirror 
re?ector of said auxiliary Wide angle curved portion is estab 
lished at said curved recess via sputter deposition. 

50: The mirror re?ective element of claim 47, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
to about 1.57 millimeters, and Wherein said cross-dimension 
siZe of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

51: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a glass substrate having a ?rst surface and a second surface; 
a principal planar re?ector portion and an auxiliary Wide 

angle curved portion; 
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wherein said principal planar re?ector portion comprises a 
principal mirror re?ector established at said second sur 
face of said glass substrate; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said glass substrate by at least one of 
grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary minor re?ector established at said 
curved recess; 

Wherein said auxiliary Wide angle curved portion is 
inboard of a perimeter edge of said mirror re?ective 
element, and Wherein said principal planar re?ector por 
tion of said mirror re?ective element surrounds said 
auxiliary Wide angle curved portion of said minor re?ec 
tive element; 

Wherein said ?rst surface of said glass substrate comprises 
a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said glass substrate comprises a generally planar 
surface; 

Wherein said curved recess has a cross-dimension siZe that 
is in the range from about 30 millimeters to about 70 
millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.1 1 millimeters to about 
3.08 millimeters. 

52: The mirror re?ective element of claim 51, Wherein said 
curved recess is generally circular-shaped and comprises a 
spherical convex-curved surface. 

53: The mirror re?ective element of claim 52, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
glass substrate by grinding, and Wherein said auxiliary mirror 
re?ector of said auxiliary Wide angle curved portion is estab 
lished at said curved recess via sputter deposition. 

54: The mirror re?ective element of claim 51, Wherein said 
glass substrate has a thickness of no greater than about 2 
millimeters, and Wherein said curved recess has a maximum 
recess depth that is in the range from about 0.11 millimeters 
to about 1.57 millimeters, and Wherein said cross-dimension 
siZe of said curved recess is in the range from about 30 
millimeters to about 50 millimeters. 

55: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a ?rst glass substrate having a ?rst surface and a second 

surface; 
a second glass substrate having a third surface and a fourth 

surface; 
an electrochromic medium disposed betWeen said second 

surface of said ?rst glass substrate and said third surface 
of said second glass substrate; 

said electrochromic medium bounded by a seal, said seal 
joining said ?rst glass substrate to said second glass 
substrate; 

a principal planar re?ector portion and an auxiliary Wide 
angle curved portion; 

Wherein said principal planar re?ector portion comprises a 
principal mirror re?ector established at said third sur 
face of said second glass substrate; 

Apr. 14, 2011 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said ?rst glass substrate by at least one 
of grinding and ablating; 

Wherein said auxiliary Wide angle curved portion com 
prises an auxiliary mirror re?ector established at said 
curved recess; 

Wherein said ?rst surface of said ?rst glass substrate com 
prises a generally planar surface; 

Wherein, other than at said curved recess, said second sur 
face of said ?rst glass substrate comprises a generally 
planar surface; 

Wherein said third surface of said second glass substrate 
comprises a generally planar surface; 

Wherein said fourth surface of said second glass substrate 
comprises a generally planar surface; 

Wherein said curved recess has a cross-dimension siZe that 
is less than or equal to about 80 millimeters; 

Wherein said curved recess comprises a radius of curvature 
that is in the range from about 200 millimeters to about 
1,000 millimeters; and 

Wherein said curved recess has a maximum recess depth 
that is in the range from about 0.11 millimeters to about 
4.04 millimeters. 

56: The mirror re?ective element of claim 55, Wherein said 
auxiliary Wide angle curved portion is inboard of a perimeter 
edge of said mirror re?ective element, and Wherein said prin 
cipal planar re?ector portion of said mirror re?ective element 
surrounds said auxiliary Wide angle curved portion of said 
mirror re?ective element as vieWed through said ?rst glass 
substrate. 

57: The mirror re?ective element of claim 56, Wherein said 
curved recess is generally circular-shaped. 

58: The mirror re?ective element of claim 57, Wherein said 
curved recess comprises a spherical convex-curved surface. 

59: The mirror re?ective element of claim 58, Wherein said 
spherically curved and generally circular-shaped recess has a 
maximum recess depth H that is a function of its radius of 
curvature R and its cross-dimension siZe D. 

60: The mirror re?ective element of claim 59, Wherein: 

61: The mirror re?ective element of claim 55, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
?rst glass substrate by grinding. 

62: The mirror re?ective element of claim 55, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion comprises a ?rst metallic coating and Wherein said 
auxiliary mirror re?ector of said auxiliary Wide angle curved 
portion comprises a second metallic coating that is different 
from said ?rst metallic coating. 

63: The mirror re?ective element of claim 55, Wherein said 
auxiliary mirror re?ector comprises a metallic re?ector coat 
ing, and Wherein said metallic re?ector coating is coated at 
said curved recess and at a generally planar surface region of 
said second surface of said ?rst glass substrate immediately 
surrounding said curved recess and Wherein the portion of 
said metallic re?ector coating coated at said curved recess is 
contiguous With the portion of said metallic re?ector coating 
coated at said generally planar surface region of said second 
surface of said ?rst glass substrate immediately surrounding 
said curved recess. 
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64: The mirror re?ective element of claim 63, Wherein said 
metallic re?ector coating of said auxiliary mirror re?ector 
comprises chromium. 

65: The mirror re?ective element of claim 63, Wherein said 
metallic re?ector coating of said auxiliary mirror re?ector of 
said auxiliary Wide angle curved portion is established at said 
curved recess via sputter deposition. 

66: The mirror re?ective element of claim 55, Wherein said 
?rst glass substrate has a thickness betWeen said ?rst surface 
and said second surface that alloWs said curved recess be a 
least about 0.5 millimeters deep. 

67: The mirror re?ective element of claim 55, Wherein said 
?rst glass substrate has a thickness betWeen said ?rst surface 
and said second surface that alloWs said curved recess be no 
greater than about 4 millimeters deep. 

68: The mirror re?ective element of claim 55, Wherein said 
?rst glass substrate has a thickness betWeen said ?rst surface 
and said second surface that alloWs said curved recess have a 
depth in the range from about 0.5 millimeters deep and to 
about 4 millimeters deep. 

69: The mirror re?ective element of claim 68, Wherein said 
?rst glass substrate has a thickness betWeen said ?rst surface 
and said second surface of about 2 millimeters. 

70: The mirror re?ective element of claim 55, Wherein said 
?rst glass substrate has a thickness betWeen said ?rst surface 
and said second surface of less than 3 millimeters. 

71: The mirror re?ective element of claim 55, Wherein said 
curved recess has a maximum recess depth that is in the range 
from about 0.11 millimeters to about 2.26 millimeters. 

72: The mirror re?ective element of claim 71, Wherein said 
cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 60 millimeters. 

73: The mirror re?ective element of claim 55, Wherein said 
curved recess is generally circular-shaped and comprises a 
spherical convex-curved surface. 

74: The mirror re?ective element of claim 73, Wherein said 
spherically curved and generally circular-shaped recess has a 
maximum recess depth that is a function of its radius of 
curvature and its cross-dimension siZe. 

75: The mirror re?ective element of claim 55, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
?rst glass substrate by grinding, and Wherein said curved 
recess has a maximum recess depth that is in the range from 
about 0.1 1 millimeters to about 2.26 millimeters, and Wherein 
said cross-dimension siZe of said curved recess is in the range 
from about 30 millimeters to about 60 millimeters. 

76: The mirror re?ective element of claim 55, Wherein said 
principal mirror re?ector of said principal planar re?ector 
portion comprises a metallic re?ector that is established at 
said third surface of said second glass substrate via sputter 
deposition. 

77: The mirror re?ective element of claim 55, Wherein said 
auxiliary mirror re?ector established at said curved recess of 
said auxiliary Wide angle curved portion comprises a gener 
ally convex-shaped re?ector having a compound curvature 
convex shape. 

78: The mirror re?ective element of claim 55, Wherein, 
When a voltage is applied to said electrochromic medium, 
said electrochromic medium dims to reduce re?ectivity of 
visible light at said principal planar re?ector portion and 
visible light re?ectivity at said auxiliary Wide angle curved 
portion is substantially unchanged. 
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79: The mirror re?ective element of claim 55, Wherein said 
electrochromic medium is sandWiched betWeen said ?rst and 
second glass substrates at said auxiliary Wide angle curved 
portion. 

80: The mirror re?ective element of claim 55, Wherein a 
transparent conductor coating is disposed at said generally 
planar surface of said second surface of said ?rst glass sub 
strate. 

81: The mirror re?ective element of claim 80, Wherein said 
transparent conductor coating abuts said auxiliary mirror 
re?ector. 

82: The mirror re?ective element of claim 81, Wherein said 
transparent conductor coating at least partially circumscribes 
said auxiliary mirror re?ector. 

83: The mirror re?ective element of claim 82, Wherein said 
transparent conductor coating surrounds said auxiliary mirror 
re?ector. 

84: The mirror re?ective element of claim 83, Wherein said 
auxiliary Wide angle curved portion is inboard of a perimeter 
edge of said mirror re?ective element, and Wherein said prin 
cipal planar re?ector portion of said mirror re?ective element 
surrounds said auxiliary Wide angle curved portion of said 
mirror re?ective element as vieWed through said ?rst glass 
substrate. 

85: The mirror re?ective element of claim 84, Wherein said 
transparent conductor coating comprises indium tin oxide. 

86: The mirror re?ective element of claim 83, Wherein said 
curved recess is established at a region of said second surface 
of said ?rst glass substrate by grinding before said transparent 
conductor coating is disposed at said generally planar surface 
of said second surface of said ?rst glass substrate and before 
said auxiliary mirror re?ector is established at said curved 
recess. 

87: The mirror re?ective element of claim 55, Wherein said 
curved recess of said auxiliary Wide angle curved portion 
comprises an aspheric curved recess. 

88: The mirror re?ective element of claim 55, Wherein said 
auxiliary Wide angle curved portion comprises a curved 
recess established at a region of said second surface of said 
?rst glass substrate by grinding and Wherein said curved 
recess is canted relative to said principal planar re?ector 
portion of said mirror re?ective element. 

89: A mirror re?ective element suitable for use in an exte 
rior rearvieW mirror assembly of a vehicle, said mirror re?ec 
tive element comprising: 

a ?rst glass substrate having a ?rst surface and a second 

surface; 
a second glass substrate having a third surface and a fourth 

surface; 
an electrochromic medium disposed betWeen said second 

surface of said ?rst glass substrate and said third surface 
of said second glass substrate; 

said electrochromic medium bounded by a seal, said seal 
joining said ?rst glass substrate to said second glass 
substrate; 

a principal planar re?ector portion and an auxiliary Wide 
angle curved portion; 

Wherein said principal planar re?ector portion comprises a 
principal mirror re?ector established at said third sur 
face of said second glass substrate; 

Wherein said auxiliary Wide angle curved portion com 
prises a curved recess established at a region of said 
second surface of said ?rst glass substrate by at least one 
of grinding and ablating; 












