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Test Setup: 
•lnstron Tensile Tester 
•2 glass supports spaced as shown 
•Force applied at midpoint at 30mm/min speed until glass breaks 
•Peak force (N) recorded 

Test Samples: 
•Rear Glass Substrates 
•Ground= fully hand seamed (using seaming belt) and ground button area 
•Raw= no edge treatment, just cut glass. 

Test Data: 

Sample 10 
Ground/ 

Front (3rd) Bock (4th) 
Raw 

GF1 G1ound 1882 

GF2 Ground 151 0 

GF3 Ground 160 5 

GF4 Ground 1481 

GFS Ground 143.9 

G86 Ground 110.9 

GB7 Ground 97.1 

GB8 Ground 95 3 

GB9 Ground 913 

G810 Ground 94 9 

RF1 Raw 2266 

RF2 Raw 376.0 

RF3 Raw 287.7 

RF4 Raw 359.5 Conclusions: 

Ground I Raw 

Ground 

Raw 

RF5 Raw 1691 l .Bend strength is much higher with Raw glass 

Scribe position 

Front {3rtl) Back (4th) 

158.3 N 97.9 N 

283.8 N 82.2 N 

RBS Raw 

RB7 Raw 

RBB Row 

717 
8,4 8 

86 7 

2.Bend strength is much higher with scribe on Front (3rd surface) side 
3.Seaming increases the strength of the scribed side when on back (4th surface) 

RB9 Raw 76 4 

RBI0 Raw 852 FIG. 73 

0 ... 
i 
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us 10,261,648 8 2 
1 

EXTERIOR REARVIEW MIRROR 
ASSEMBLY 

CROSS REFERENCE TO RELATED 
APPLJCATIONS 

TI1e present application is a continuation of U.S. patent 
application Ser. No. 14/357,025, filed May 8, 2014, now 
U.S. Pat. No. 9,346,403, which is a 37 J natfonaJ phase filing 
of PCT Application No. PCT/US2012/064398, filed Nov. 9, 
2012, which claims the filing benefit of U.S. provisional 
applications, Ser. No. 61/705,876, filed Sep. 26, 2012: Ser. 
No. 61/697,554, filed Sep. 6, 2012; Ser. No. 61/665,509, 
filed Jun. 28, 2012; Ser. No. 61/664,438, filed Jun. 26, 2012; 
Ser. No. 61/647,179, filed May 15, 2012; Ser. No. 61/614, 
877, filed Mar. 23, 2012; Ser. No. 61/601 ,756, filed Feb. 22, 
2012: Ser. No. 61/590,578, filed Jan. 25, 2012; Ser. No. 
61/565,541, filed Dec. I , 2011; and/or Ser. No. 6 1/558,623, 
filed Nov. 11. 20 l I. which are hereby incorporated herein by 
reference in their entireties, and U.S. patent application Ser. 
No. 14/357.025 is a continuation-in-part of U.S. patent 
application Ser. No. 13/879,481. filed Apr. 15, 2013. which 

2 
an icon established in front of the sensor for viewing through 
the reflective element by a person viewing the mirror 
assembly when the mirror assembly is normally mounted in 
a vehicle. 

According to an aspect of the present invention. an 
interior rearview 1uirror assembly for a vehicle includes a 
mirror reflective element comprising at least one glass 
substrate and a mirror reflector established at a surface of the 
glass substrate. A touch sensor is disposed behind the mirror 

10 reflective element and is operable to sense the presence of a 
person's finger at a touch zone at the front surface of the 
mirror reflective element and proximate to the touch sensor. 
An iconistic element or applique is disposed in front of the 
touch sensor and between the touch sensor and the glass 

15 substrate of the mirror reflective element. A backlighting 
device is operable to backlight the touch sensor and the 
applique, and, when backli t, the touch sensor transmits light 
through a touch sensing element of the touch sensor to 
back.light the applique so that an icon established at the 

20 applique is backlit and is viewable through tbe mirror 
reflective element by a driver of the vehicle when the interior 
rearview mirror assembly is normally mounted in the 
vehicle. The touch sensor is substantially light transmissive is a 371 national phase entry of PCT Application No. 

PCT/US2011/056295, filed Oct. 14, 2011, which claims the 
filing benefits of U.S. provisional applications, Ser. No. 25 

61/490,375, filed May 26, 2011; Ser. No. 61/452,789, filed 
Mar. I 5, 201 I ; Ser. No. 61/449,364, llled Mar.4.201 1; Ser. 
No. 6 1/448,916, filed Mar. 3, 201 1; Ser. No. 61/409,346, 
filed Nov.2. 2010, and Ser. No. 61/393,407, filed Oct. 15, 
2010, and U.S. patent application Ser. No. 14/357.025 is a 
continuation-in-part of U.S. patent application Ser. No. 
13/498,597. filed Mar. 28, 2012, now U.S. Pat. No. 8,730, 
553. which is a 371 national phase application of PCT 
Application No. PCT/US2010/051741, filed Oct. 7, 2010, 
which claims Lbe benefit of U.S. provisional applications, 
Ser. No. 61/261.839. filed Nov. 17. 2009, and Ser. No. 
61/249,300, filed Oct. 7, 2009. 

at least at the touch sensing element. 
Optionally, the touch sensing element may comprise a 

substantially non-light-transmissive electrically conductive 
trace established at a generally transparent or translucent 
substrate, with the electrically conductive trace established 
at the substrate in a maimer that allows light emanating from 

30 the back.lighting device to pass through the substrate and the 
touch sensing element. For example. the touch sensing 
element may comprise a panerned electrically conductive 
trace comprising multiple spaced apart traces and wherein 
light emanating from the backJighting device passes through 

35 gaps between the spaced apart traces to backlight the icons 
established at the applique. 

According to anod1er aspect of the present invention. an 
exterior rcarvicw mirror assembly configured for motu11ing 
a t an exterior portion of a vehicle includes a base configured 
for attachment at au exterior portion of a vehicle and a 
1uirror bead altached at tbe base and pivotable relative to the 
base. TI1e mirror bead includes a mirror reflective element. 
A first acn1ator is operable to pivot the base relative to the 
exterior portion of the vehicle about a first pivot axis, and a 

FIELD OF THE JNVENTJON 

The presem invention relates generally to the field of 
rearview mirror assemblies for vehicles and, more particu
larly, to an interior rearview mirror assembly that has user 
inputs. such as for a telematics system or the like. 

BACKGROUND OF THE INVENTION 

Typically, an i111erior rearview mirror assembly may 
include user inputs, such as bultons or the like, at a mirror 
bezel portion of the mirror casing, whereby actuation of the 
user inputs activates or adjusts or controls a telematics 
feature. such as a hands free telephone feat11re o r the like. 

SUMMARY OF THE JNVENTION 

The present invention provides an interior rearview mirror 
assembly that includes user inputs or touch or proximity 
sensors disposed behind the reflective element of the mirror 
assembly and operable to sense the presence of a user's 
finger at or near the front surface of the reflective element 
and in the vicinity of the touch or proximity sensor. The 
touch sensor comprises a backli t sensor e lement that com
prises a plurality of electrically conductive traces disposed 

40 

45 second acn1ator operable to pivot the mirror head relative to 
the base about a second pivot axis. The first and second 
actuators are cooperatively operable to pivot the base about 
the first pivot axis and to pivot the mirror head about the 
second pivot axis to adjust the mirror reflective element 

50 relative to the exterior portion of the vehicle to adjust the 
rearward field of view of a driver of the vehicle. The first and 
second actuators may be operable at different rotational 
speeds to adjust the rearward field of view of the driver of 
the vehicle. The first and second pivot axes may be angled 

55 relative to one another at an angle of between about IS 
degrees and about 90 degrees. 

These and other objects, advantages, purposes and fea
tures of the present invention will become apparent upon 
review of the following specification in conjunction with the 

60 drawings. 

BRIEF DESCRJPTION OF TIJE DRAWINGS 

or established at a transparent or translucent substrate. with 
the electrically conductive traces being established as a 65 
pattern that allows for light emanating from the backlighting 
device or element to pass through the sensor for backlighting 

FIG. 1 is a front elevation of a mirror reflective element 
assembly in accordance with the present invention: 

FIG. 2 is another front elevation of the mirror reflective 
clement assembly of FIG. 1; 

Motherson Innovations v. Magna Mirrors 
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FJG. 3 is a front elevation of a mirror reflective element 
assembly of the present invention, showing the perimeter 
seal in phantom: 

FJG. 4A is a side elevation of the mirror reflective element 
assembly of FJG. 3; 

FIG. 48 is a sectional view of the mirror reflective 
e lement assembly taken a long the line 8-B in FIG. 3: 

4 
FIG. 27 is a sectional view of another rearview mirror 

assembly of the present invention, with a transparent cover 
or substrate disposed at the from surface of the reflective 
element; 

FIG. 28 is a p lan view of another reflective element 
assembly of the present invention. showing an optional 
busbar configuration for electrically powering the second 
and third surface coatings; FJG. 5 is a rear elevation of the mirror reflective element 

assembly of FJG. 3; 
FIG. 6A is an exploded perspective view of a mirror IO 

assembly of the present invention; 

FIG. 29 is a perspective and partial sectional view of the 
reflective element assembly of FIG. 28: 

FIGS. 30-39 are sectional views of mirror assemblies 
showing beveled glass and/or bezels at the perimeter of the 
reflective elements in accordance with the present invention; 

FIG. 40 is a sectional view of another mirror assembly 
showing a flat bezel that slightly overlaps the front surface 
of the glass mirror substrate: 

FIG. 68 is another exploded perspective view of the 
mirror assembly of FIG. 6A: 

FJG. 6C is an enlarged exploded perspective view of the 15 
mirror assembly of FIGS. 6A and 68, showing the compo
nents of the touch sensor; 

FIG. 7 is a plan view of a touch sensor circuit element for 
the mirror assembly of FIG. 6A; 

FlG. 8 is an enlarged plan view of the area V)JJ of FlG. 20 

7 ; 

FJG. 41A is a front perspective view of an interior 
rearview mirror assembly with an attaclunent element that is 
exposed a t side regions of the reflective element in accor
dance with the presem invention; 

FJG. 9 is another enlarged plan view of a touch sensor 
circuit of the present invention; 

FIG. 10 is a plan view of the touch sensor c ircuit of FIG. 
9, shown with an applique disposed thereat; 

FJG. 11 is an enlarged plan view ofa portion of the touch 
sensor circuit an.d applique of FIG. JO: 

FJG. 12 is a plan view of another touch sensor circuit 
similar to FIG. 10. with finer conductive traces at the touch 
sensor areas: 

FJG. 13 is a front elevation of another mirror reflective 
element assembly in accordance with the present invention: 

FJG. 14 is another front elevation of the mirror reflective 

FIG. 41B is a rear perspective view of the mirror assem
bly of FIG. 41A; 

FIG. 42 is an enlarged front perspective view of a side 
25 region of the reflective element and attachment element of 

the mirror assembly of FIGS. 41A and 41B; 
FIG. 43 is a perspective view of another interior rearview 

mirror assembly, shown with a perimeter lighting feature in 
accordance with the present invention: 

3° FIG. 44 is another perspective view of the mirror assem
bly of FJG. 43: 

FIG. 45 a front elevatfon of the mirror assembly of FIG. 
43; 

element assembly of the present invention, shown with the 
35 

icons and sensors backlit; 
FIG. 45A is a sectional view of the mirror assembly, taken 

generally along the line A-A in FIG. 45; 
FlG. 15 is a plan view of another touch sensor circuit of 

the present invention; 
FJGS. ISA. 158 and ISC are enlarged plan views of the 

FIG. 458 is another sectional view of the mirror assembly 
of FIGS. 43-45; 

respective areas A. 8 and C of FIG. 15; 40 

FIGS. 46-49 are sectional views of other mirror assem
blies, showing display systems for displaying images and/or 
information through the reflective elements in accordance 
with the present invention; 

FIG. 16 is a plan view of another touch sensor circui t of 
the present invention; 

FJGS. 16A. 168 and 16C are enlarged plan views oft.he 
respective areas A, 8 and C of FIG. 16: 

FJGS. 17-19 are front, s ide and rear elevations of another 45 

electrochromic reflective element assembly of the present 
invention: 

FIGS. SOA-D are plan view schematics of other mirror 
assemblies. showing different types of display systems for 
displaying images and/or information through the reflective 
elements in accordance with the present invention: 

FIG. 51 is an exploded perspective view of an interior 
rearview mirror assembly, with an enel'JY absorbing device 
in accordance with the present invention; 

FIG. 20 is au enlarged rear view of the lower touch sensor 
area of the reflective element of FIG. 19; 

F.IGS. 21-23 are front, s ide and rear elevations of another 50 

prismatic reflective element assembly of the present inven-

FIG. 52A is a side elevation of a mirror back plate and 
pivot element having energy absorbing capabilities in accor
dance with the present invention; 

tfon; 
FIG. 24 is an enlarged rear view of the lower touch sensor 

area of the reflective element of FIG. 23; 
FIG. 24A is another enlarged view of a lower touch sensor 

area of the reflective element of the present invention; 
FIG. 25 is a front elevation of a prismatic mirror reflective 

element assembly in accordance with the present invention: 
FJG. 26A is an exploded perspective view of a prismatic 

mirror assembly having the prismatic mirror reflective ele
ment assembly of FIG. 25; 

FJG. 268 is another exploded perspective view of the 
prismatic mirror assembly of FIG. 26A; 

FJG. 26C is an enlarged exploded perspective view of the 
prismatic mirror assembly of FIGS. 26A and 268. showing 
the components of the touch sensor; 

FIG. 528 is a side elevation of another mirror back plate 
and pivot element having energy absorbing capabilities in 

55 accordance with t.he present invention: 
FIG. 52C is a side elevation of another mirror back plate 

and pivot element having energy absorbing capabilities in 
accordance with the present invention: 

FIG. 520 is a side e levation of a mirror mounting arm or 
60 t11be having energy absorbing capabilities in accordance 

with the present invention: 
FIG. 52E are images of springs for use in a mounting 

assembly in accordance with the present invention: 
FIG. 53 is a perspective view of a mirror mollllting 

65 assembly for pivotally attaching a mirror bead at an interior 
portion of a vehicle via a pivot joint at an uppe r region of the 
mirror head in accordance with the present invemion; 

Motherson Innovations v. Magna Mirrors 
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FJG. 54 is a schematic of a mirror inspection system for 
inspecting mirror reflective elements in accordance with the 
present invention: 

FJG. 55 is a schematic of a reflected image captured by the 
camera of the mirror inspection system of claim 54; 

FIG. 56 is an exploded perspective view of an exterior 
rearview mirror assembly in accordance with the present 
invention; 

6 
FJG. 68D is a side view schematic of anotb.er exterior 

rearvicw mirror system of the present invention; 
FIG. 69A is a plan view of an exterior rearview mirror 

assembly with an inwcator establisb.ed thereat in accordance 
5 with the presem invention; 

FIG. 698 is a sectional view of the exterior rcarview 
mirror assembly of FIG. 69A: 

FJGS. 56A and 56B are exploded perspective views of the 
exterior rearview mirror assembly of FJG. 56; 10 

FIG. 70 is a perspective view of a glass sheet th.at is scored 
at a surface thereof to score the shapes of the mirror 
substrates into the surface of the glass sheet; 

FIG. 71A is a perspective view of a front glass substrate 
formed from a scored sbeet similar to that of FIG. 7 0; 

FIG. 71B is a perspective view of a rear glass substrate 
formed from a scored sheet similar to that of FJG. 70; 

FIG. 72 is a sectional view of a mirror reflective element 
formed with tb.e front glass substrate of FIG. 71A and the 
rear glass substrate of FIG. 71B; 

FJG. 57 is a rear perspective view of the exterior rearview 
mirror assembly of FIG. 56, showing the tip/tilt of the mirror 
head via pivotal movement abolll a second pivot axis of the 
mirror assembly: 

rIG. SSA is a top perspective view of the exterior rear
view mirror assembly of FIG. 56, showing the rotation of the 
mirror bead via pivotal movement about a first pivot axis of 
the mjrror assembly: 

15 

FIG. 58B is a rear pe.rspective view of the exterior 20 
rearview mirror assembly of FIG. 56, showing the rotation 

FIG. 73 is a table and diagram ofa bend strength test and 
test results of such testing on mirror substrates fonned in 
accordance with the present invention: 

FIGS. 74A-E are plan views of another interior rearview 
mirror assembly having a compass display in accordance 
with the present invention; and 

of the mfrror head via pivotal movement about the first and 
second pivot axes of the mirror assembly, in order to 
laterally adjust the rearward field of view of the mirror 
reflective element while limiting vertical adjustment of the 25 

rearward field of view of the mirror reflective element: 

FIG. 74F is a schematic showing exemplary compass 
display characters for each of sixteen directional headings in 
accordance with U1e present invention. 

FIG. SSC is a schematic of a control system for control
ling operation of the actuators of the exterior rearview 
mirror assembly of the present invention; 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 59 is a plan view of an exterior rcarview mirror 30 
assembly that incorporates two act11ators in accordance with Referring now to the drawings and the illustrative 

embodiments depicted therein, an inte rior rearvicw mirror 
assembly 10 for a vehicle includes a reflective element 14 
positioned at a front portion of a mirror housing or casing 12 
(FIGS. 1-6). Mirror assembly 10 is adjustably mounted to an 
interior portion of a verucle (such. as to an interior surface of 

tbe present invention; 
FJGS. 60A-C are perspective views of an actuator for the 

exterior rearview mirror assembly of FIG. 59; 
FIG. 61 is an exploded perspective view of the actuator of 35 

FIGS. 60A-C: 
FIG. 62 is a sectional view of the acn1ator of FIGS. 

60A-C; 
FIG. 63 is an enlarged sectional view ofa clutch element 

of the actuator of FIG. 62; 
FIG. 63A is another enlarged sectional view of a clutch 

element of the acniator, showing optional clutch. engaging 
surfaces for tb.e aclllator; 

FJG. 64 is an enlarged perspective view of a memory 
element of U1e actuator of FlGS. 60A-C; 

FIG. 64A is an exploded perspective view of a memory 
device of the mirror assembly of the present invention: 

FIG. 64B is a plan view of the contact rings of the 
memory device of FJG. 64A established at the circuit 
element of the mfrror assembly, shown with the contacts 
disposed thereat; 

FJG. 65A is a plan view of another exterior rearview 
mirror assembly in accordance with the present invention; 

FIG. 65B is a plan view of another exterior rearview 
mirror assembly in accordance wi tb the present invention; 

FIGS. 66A-D are views of anoU1er exterior rearview 
mirror assembly in accordance with the present invention; 

FIGS. 67 A-D are views of another exterior rearview 
mirror assembly in accordance with the present invention; 

FIG. 68 is a schematic of an exterior rearview mirror 
system in accordance with the present invention: 

FIG. 68A is a side view scb.ematic of the exterior rearview 
mirror system of FIG. 68; 

FIG. 68B is a side view schematic of a known construc
tion of an exterior rearview mirror assembly; 

FIG. 68C is a side view schematic of a110U1er exterior 
rearview mirror system of the present invention; 

a vehicle windshleld or a headJ iner of a verucle or the like) 
via a mounting stn1c111re or mounting configuration or 
assembly 18. The mirror assembly 10 includes touch or 

40 proximity sensitive user inputs 20 and associated icons or 
the like so a user can readily identify the purpose or function 
of the user inputs and actuate the appropriate or desired or 
selected user input. In the illustrated embodiment, the user 
inputs 20 are disposed at a lower region of the mirror 

45 reflective element 14. with indicators or icons 22 at an area 
above the respective inputs (and at the principal reflecting 
portion of the reflective element), so that, when a user 
touches or actuates one of the user inputs 20, the respective 
icon 22 is backlit so as to be illuminated for viewing by the 

50 user through tb.e reflective element to confirm to the user that 
the input was actuated (optionally, the mirror assembly may 
provide a haptic feedback, such as a vibration or the like. to 
indicate to the user that a user inplll was touched or 
activated). The reflective element assembly and user inputs 

55 and icons may utilize aspects of the mirror assemblies 
shown and/or described in U.S. Des. Pat. Nos. D633.423; 
D633,019; D638,76J and/or D647,017, and/or PCT Appli
cation No. PCT/US201 l/056295, filed Oct. 14. 2011 and 
published Apr. 19, 2012 as International Publication No. 

60 WO 2012/051500, and/or PCT Application No. PCT/ 
US20J0/032017. filed Apr.22. 2010 and published Oct. 28, 
2010 as lnternatioual Publication No. WO 2010/124064, 
and/or PCT Application No. PCT/USJ0/51741, filed Oct. 7, 
2010 and published Apr. 14, 2011 as International Publica-

65 tion No. WO 20]]/044312, and/or U.S. Pat. Nos. 7,253,723 
and/or 8.154.41 8, which are hereby incorporated herein by 
reference in their entireties. As shown in FIGS. 6A-11, the 
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user inputs 20 comprise a circuit pad 24 witb substantially 
non-lighHransmissive electrically conductive traces 26 
established a t the circuit pad for sensing a touch o r proximity 
at the sensor or input. As shown in FIGS. 8-11, the electri
caJly conductive traces 26 are established at each touch input 
area o r region 21a, 2 Jb, 2.1.c in a n1aru1cr that a llows light to 
pass througb the touch pad and touch sensor areas to 
backligbt icons at an applique 28 disposed over or at or in 
front of the circuit pad 24. as discussed below. 

In the illustrated embodiment, the user input circuit pad 
24 is disposed at a lower region of the reflective element and 

8 
of the rear substrate for powering and dimming or varying 
the reflectance of the reflective element. Optionally. for 
example, and with reference to FIGS. 28 and 29, rwo or 
more (such as three or more) conductive epoxy patches 37a 

5 may be disposed along an upper (or lower) perimeter region 
of tl1e reflective element to facili tate connecrion of solderless 
clips to provide electrical power to the transparent conduc
tive coating at the second surface (the rear surface of the 
front substrate 30') of t11c reflective clement. The clips may 

10 be collJlected to tabs 37b established at a conductive busbar 
37c at the rear substrate (such as by laser ablating an 
isolation line 37d througb the conductive coating or coatings 
a t the rear substrate, such as at t11e front or third surface of 
the rear substrate 31', and so that the isolation line is 
disposed at and along the perimeter seal 37e of the reflective 
element) so that tl1e clips are spaced apart and electrically 
connected to an electrically conductive busbar 37c to pro
vide electrical power to the second surface conductive 
coating and to reduce the conductive epoxy required to 
provide sufficient conneccivity and conductivity at t11e sec
ond surface conductive coating. Optionally. another electri-
cal collllector or clip may be collllected to a tab 37/ of the 
third surface reflector coating to provide electrical power to 
the third surface conductive coatings at the front surface of 
the rear subscrate. 

As can be seen with reference to FIGS. 4 B and 5, rear 
substrate 31 includes a cutout region 31c at its lower 
generally central region. As also shown in FIGS. 3 and 5, the 
perimeter seal 32 is established around a perimeter region of 

is positioned or located at an area tbat is devoid of any 
metallic mirror reflector coatings or the like at the mirror 
substrate or substrates. In the illustrated embodiment, the 
reflective element 14 comprises an electro-optic reflective 15 
element, such as an electrochromic reflective element. and 
includes a front substrate 30 having a front o r first surface 
30a (the surface that generally faces the driver of a vehicle 
when the mirror assembly is normally motmted in the 
vehicle) and a rear or second s urface 30b opposite the front 20 
surface 30a. and a rear substrate 31 having a front or third 
surface 31a and a rear or fourth surface 31b opposite the 
front surface 31a, with an electro-optic medium disposed 
between the second surface 30b and the third surface 31a 
and bounded by a perimeter seal 32 of the reflective element 25 

(such as is known in tl1e electrochromic mirror art). The 
second surface 30a of front substrate 30 has a transparent 
electrically conductive coating established thereat, while the 
third surface 31a of rear substrate 31 has a metallic reflector 
coating established thereat. The mirror reflector may com
prise any suitable coatings or layers. such as a transflective 
coating or layer. such as described in U.S . Pat. Nos. 7,626, 
749; 7,274.501 ; 7.255,451; 7,195,381 ; 7,184, 190; 6,690, 
268; 5,140.455; 5, 15.1 ,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. which are 
hereby incorporated herein by reference in tl1cir enrireties, 
disposed at the front surface oft11e rear substrate (commonly 
referred to as the third surface of the reflective element) and 
opposing the electro-optic medium, such as an electrochro
mic mediwn disposed between the front and rear substrates 
and bounded by the perimeter seal (but optionally, the mirror 
reflector could be disposed at the rear surface of the rear 
substrate (commonly referred to as the fourth surface of tl1c 
reflective element). while remaining within the spirit and 
scope of the present invention) . 

30 the rear substrate (and inboard of the perimeter region o f the 
front substrate so that the front substrate overhangs the 
perimeter regions of the rear substrate around the reflective 
element, such as shown in FlGS. 4A and 4B), w ith a portion 
32a of the seal 32 being disposed along tbe cutout region 31c 

35 of rear substrate 31 and thus around or along the upper 
boundary of the user i.npuc area 21 of the retleccive element 
14. The electro-optic medium thus is disposed within the 
principal reflecting region of the reflective clement and is 
not disposed at the user input area 21 that is outboard of the 

40 perimeter seal. 111e reflective element J4 includes a perim
eter hiding layer or band 34 (such as an opaque or substan
tially non-ligbt-transmitting metallic layer or band or the 
like) that is disposed around the perimeter region of the front 
substrate 30 (such as at the rear surface of the front sub-

45 st.rate) to hide or substantia lly conceal or render covert tl1e 
perimeter seal 32 from a person viewing the perimeter seal 
through the front substrate when the reflective element and 
mirror assembly are normally mounted at a vehicle (si1ch as 
by utilizing aspects of the mirror assemblies described in 

For example, the coating may comprise ruthenium or 
chromium or aluminum or aluminum alloy materials or the 
like. Optionally, the coatings may be sputter deposited on 
the substrate surface via a target. Typically, when the targets 
arc expended, ruthenium is repressed onto tl1e target (to save 
recycling costs) rather than regrinding the expended base of 
the target. Optionally, the targets may comprise chromium 
bases instead of ruthenium bases to reduce the inventory 
carrying costs of the targets. Thus, the target may comprise 
a low cost base material (such as chromium or the like), with 
a higber cost material (such as ruthenium or the like) pressed 
o nto the base, so that the target uses less of the high cost 
material and tlrns lies up a reduced amount of high cost 
material in the mirror manufacturer's inventory. 

As shown in FIG. 5. electrical co!lllections 36a, 36b may 
be established at co!lllection areas to provide electrical 
collllection to busbars or electrically conductive traces at a 
respective one of the front and rear substrates to provide 
electrical current to the electrically conductive coatings at 
the rear surface of the front substrate and the front surface 

50 U.S. Pat. Nos. 5,066,112; 7,626,749: 7,360,932; 7,274.501 ; 
7,184.190 and/or 7,255,451, and/or PCT Application No. 
PCT/US2010/0320l 7, filed Apr. 22, 2010 and published 
Oct. 28. 2010 as International Publication No. WO 2010/ 
124064. and/or PCT Application No. PCT/USI0/51741, 

55 filed Oct. 7, 2010 and published Apr. 14, 2011 as Interna
tional Publication No. WO 20 I 1/044312, and/or U.S. patent 
application Ser. No. 11/226,628, filed Sep. 14, 2005 and 
published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-
0061008, which are all hereby incorporated herein by ref-

60 erence in their entireties). 
Tue user input area 21 of the reflective element includes 

a window 34b established througb the perin1eter ba11d 34 
(such as at a wider or waisted portion 34a of the perimeter 
band or hiding layer 34) at the rear surface of the front 

65 substrate 30 so that the front substrate is substantially devoid 
of hiding layer or other conductive or metall ic layers or 
coatings at the user input area. Likewise, the rear substrate 
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31 is cut-away at tbe user input area 21 so tbat tbe user input 
area is devoid of the rear glass substrate and thus devoid of 
the conductive mirror reflector coating or coatings. Thus, the 
user input area is substantially devoid of metallic and/or 
conductive coati11gs that may be present elsewhere at the 
front and rear substrates, such that the conductive coatings 
oft:he mirror reflective element are not at tbe user input area 
and do not interfere with the touch sensor or circuit pad 24 
sensing a touch or presence of a person's finger at the front 
surface 30a of the front substrate 30 and at one or more of 
the user inputs 20a, 20b, 20c. 

11Je user inputs or circuitry or switches a re disposed 
behind the reflective e lement 14 and behind the touch zone 
21 (having one or more individual inputs or touch sensors 
20a. 20b. 20c disposed behind respective icons 21a, 21b, 
21c of applique 28). with the user input circuitry or switches, 
such as touch or proximity sensing circuitry or capacitive 
switches (such as projection capacitance sensing circujtry or 
proximity sensing circuitry or capacitive switches or user 
inputs tliat utilize aspects of the mirror assemblies described 
in U.S. Pat. No. 8,154.418. and/or PCT Application No. 
PCT/USJ0/51741. filed Oct. 7, 2010 and published Apr. 14, 
2011 as lnternational Publication No. WO 20.11/044312, 
which are hereby incorporated herein by reference in their 
entireties) disposed at a lower perimeter region and behind 
the reflective element and below or outboard of the perim
eter seal and at a window area formed tlJrough tbc perimeter 
band ( and at a wider or waisted or broadened portion of tbe 
perimeter band). Tbe individual touch sensors thus comprise 
individual electrically isolated touch pads fonned at the 
circuit element or substrate 24 (such as a generally rigid 
substrate and/or a flexible substrate. such as a Mylar material 
or the like) and comprise the sensing elements and/or 
circuitry and/or switches disposed at or behjnd the indi
vidual icons of the touch zone 21 (with tbe user input icons 
creating or providing a cognitive association between the 
icons and the individual touch pads at the respective icons). 
The front glass substrate of the mirror reflective element 
(behind which the sensing pads and sensing circuitry arc 
disposed) typically may have a thickness of about 3.2 mm or 
thereabouts, such that the perimeter edge portions can have 
a full 2.8 mm radius of curvan,re to meet the requirements 
of at least a 2.5 mm mirumum radius of curvature. It is also 
desirable tbat the front substrate is devoid of electricalJy 
conductive coatings at the touch zone or area 21 (and that the 
rear substrate is removed or cut-away at the touch zone or 
area). 

As shown in FIG. 6C, touch sensor or circuit 24 has 
applique 28 disposed thereat (and optionally adhered thereto 
via an adhesive 38), with applique 28 providing an opaque 

10 
disposed at the attachment plate and having circuitry for 
controlling functions (such as telematics functions and back
lighting functions and the like) responsive to the user inputs 
detecting a touch or proximity at a respective input or touch 

5 pad (with the circuitry of the circuit board electrically 
cormccted to wiriJ1g or leads or circuitry of tl1e sensor or 
sensor substrate when the mirror is assembled). OptionalJy, 
the attaching surface of the attachment plate 44 may be 
plasma trea ted to enhance the adhesion of the anachrncnt 

10 plate at the rear surface of the mfrror reflective element. 
As can be seen i11 FIGS. 6A-C. the attaclunent plate 44 

aJJd/or the circuit board or ele1nen1 46 include o r support a 
plurality of illumination sources 48 (such as individual light 
emitting dfodes establisbed at tbe circuit board or element 

15 46) tbat are arranged at and aljgned with the apern1res of the 
attachment plate 44 and apertures of the foam tape a nd with 
the icons established at the applique 40. Thus. when a user 
touches the touch area or input area 21. tbe circuitry deter
mines a touch at one of the user inputs 20a, 20b, 20c and 

20 may actuate a respective illun1i11ation source 48 to backJigbt 
a respective one of tbe icons 22a, 22b. 22c of applique 40, 
such that the backlit respective icon is illuminated and 
viewable by the user to confinn lo the user that the touch was 
detected and the selected feature or function was activated or 

25 adjusted accorilingly. Optjonally, a fourth icon 22d may be 
provided at applique 40 that is not associated with any touch 
pad or input and that may be ilJuminated or backlit to 
indicate that the mirror accessory (such as a telematics 
system) is not in use or a line of commurucation is unavail -

30 able or disconnected or the like. 
As shown in FIG. 6C, mirror assembly 10 includes a 

mbber or silicone or clastomeric or resilient gasket or pad 
41, which is disposed at the rear of the touch sensor 24 and 
between the touch sensor 24 and the at1achment plate 44 

35 when the mirror assembly is assembled together. Tbe gasket 
41 is formed witb apertures tba1 generally align with the 
illumination sources 48 and the user inputs 20a, 20b. 20c to 
allow light to pass therethrough. The gasket 41 also includes 
apertures that receive the electrical colll1ectors 25 (the circuit 

40 pad of the touch sensor .includes electrical circuitry and 
connectors at the rear surface of the substrate for electrically 
connecting to circuitry of and in the mirror assembly tbat 
supports the reflective element assembly. as djscussed below 
with respect to FIG. 20). Thus. when the connectors 25 (such 

45 as a multi-pin socket type of connector) are received in the 
apertures of the gasket, electrical connection may be made 
(via insertion of pins or terminals at th.e circui t board 46 into 
the respective sockets of the co1mectors 25) as the touch 
sensor and reflective element are attached at the attachment 

50 plate. Thus, the mirror assembly provides a board-to-board 
connectjon between tbe touch circuit element and tbe mirror 
circui t element or board. such as when tl1e reflective element 
is attached at the attachment plate or such as when tl1e mirror 

or substantially opaque or non-light-transmining layer with 
graphics established thereat to provide the desired appear
ance at the touch area or i.nplll area 21 . Another applique 40 
may be disposed at or near or above the input area 21 to 
provide icons 22 that. when backlit, are viewable through 55 
the reflective element and through the mirror reflector of the 
reflecfjve element (such as responsive to a user touching a 
respective one of tbe user inputs 20a, 20b. 20c). The 
applique 40 may be disposed at the rear of the reflective 
element 14 and at a foam tape 42 adhered tbereto or disposed 60 
thereat. As shown in FIGS. 6A-C. foam tape 42 includes a 
cutout region at the user input area 21 and includes apertures 
that generally correspond to the icons 22 of the applique 40. 
The touch sensor or circuit pad 24 and applique 28 are 
dfaposed at tbe cutout region of the foam tape 42 and an 65 
attachment plate 44 is anached at the rear of the reflective 
e lement via the foam tape 42, with a circuit board 46 

circuit element is attached at the rear of the anachment 
element (with the reflective element and sensor and gasket 
already assembled to the attachment plate). 

The gasket 41 comprises a compressible or resilient 
material that, when the reflective element and touch sensor 
are attached at the a11achrncnt plate. presses the applique 28 
and sensor 24 against tbc rear glass sur face of the front 
substrate of the reflective element so that the applique is 
substantially Hat against the glass and there is reduced air at 
the applique and sensors. The gasket thus functions to 
provide a substantially uniform or constant pressure at the 
sensor and applique, thereby providing a flat appl ique for 
enhanced appearance and for providing enhanced perfor-
mance of tl1c touch sensors due to the reduced air at the 
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person's finger approaches and/or touches tbe appropriate 
location at the touch area 21 of the reflective element. 

The applique 28 substa111ially hides the traces and the 
substrate from view by the driver of the vehicle, while the 

sensor locations. Optionally, and less desirably, an optical 
adhesive may be d isposed at the applique to couple the 
applique to the rear glass surface to provide a flat applique 
at the rear glass surface. 

·n1e user input icons and/or the display icons may com
prise any suitable coloring and/or design and/or backlight
ing. lt has been f0tmd that the color white for icons works 
well for viewing by the driver of the vehicle in high ambient 
lighting conditions. eveD and especially when using a trans
flective mirror reflective element. Tue while characters or 
icons (preferably displayed as white characters or icons 
through the transflective mirror reflector, to be viewed and 
seen by the driver of the vehicle as white characters or icons 
without a black background or surrounding display area) 
have been found to provide enhanced vicwability and dis
cernibili ty to a diiver of the vehicle. particularly when 
viewing the displayed white characters or icons in high 
ambient lighting conditions, and such as described in PCT 
Application No. PCT/US201 l /056295, filed Oct. J 4, 20ll 
and published Apr. 19, 2012 as International Publication No. 
WO 2012/051500, which is hereby incorporated herein by 
reference in its entirety. 

5 icons formed thereat may be backlit or illtu11inated by light 
emanating from the i11uminatiou source or sources and 
through the respective meshed trace regions. In the illus
trated embodimeut, d1e applique comprises a thin film or 
substrate that is disposed in front of the touch sensor 

to substrate and behind the mirror reflective element substrate. 
Optionally. the applique may be established as a thin film or 
coating al the rear surface of the mirror re0ective element 
substrate, such as via depositing a non-conductive opaque 
coating at the touch sensor region and establishing the 

15 desired icons thereat, such as via etching or masking the 
icons through the coating to provide light transmissive 
portions of the opaque coating at the touch zones and in the 
shape of the desired icons. 

In the illustrated embodiment of FIG. 8, the electrically 
20 conductive traces 26 are established as a mesh or grid pattern 

26a on the substrate 24a as about 0.005 inch thick traces 

Referring now to FIGS. 7-11. the touch sensor or circuit 
pad 24 comprises a substrate 24a (such as a transparent or 25 

translucent substrate that allows light to pass therethrough) 
that has electrically conductive traces 26 established thereat. 
For example. the touch PCB substrate 24a may comprise a 
white substrate comprising an FR408 material or the like. 
Such a material is white or whitish in color and is conducive 30 
for backligbting and for generally white light passing there
through for backlighting the icons of the appliquc (ot11cr 
non-white substrates may be yellow tinted o r colored and 
may shift or affect the light passing tberethrougb). The 
substrate material preferably does not include UV blockers, 35 
with such UV blockers potentially causing the substrate to 
have a yellow hue. such that the substrate is substantially 
white and not yellowed or yellow tinted. Also, the substrate 
material may be non-UV effected (and/or the substrate may 
be disposed in the mirror assembly and not substantially 40 
exposed to UV light, so the substrate won't yellow or 
discolor over time and exposure to light throughout the life 
of the vehicle and mirror assembly. 

As shown in FIGS. 8-11. the electrically conductive traces 
26 include mesh traces or trace portions 26a d1a1 are 45 
established in a spaced apart mesh or grid or crossing pattern 
at the backlit portions of the respective touch pads or inputs 
20a. 20b. 20c. The touch input trace 26 may have a sub
stantia lJy solid or continuous or non-meshed or less-meshed 
conductive trace 26b (such as a copper trace or the like) over 50 

a user input or touch. sensitive area or touch pad, with 
pallerned traces or trace port ions 2 6a (made of the same 
material as the less-meshed or non-meshed trace, such as a 
copper trace or the like, and optionally established during 
the same screen printing process or the like) established at 55 
the touch sensors or inputs 20a. 20b. 20c and behind the 
respective icons of the applique 28, with the patterned traces 
26a allowing for light emanating from the illumination 
sources of the circuit pad to pass through the substrate 24a 
and through the gaps between the patterned traces 26a to 60 
backJight or illuminate the respective icons of the applique 
28. The pattern orthickness of tbe traces and thickness of the 
gaps between the traces is selected to provide sufficient light 
to pass therethrough for backJighting the icons of the appli
que while also providing sufficient conductivity and thus 65 
sensing sensitivity so as to be able to sense o r detect a touch 
or proximity at d1e respective touch pad or input when a 

with about 0.010 inch gap between the parallel traces. 
However, other trace thicknesses and gap dimensions may 
be implemented depending on the particular application, 
with tl1icker or more densely disposed traces increasing the 
touch sensitivity of the touch pad while reducing the light
transmissivity of the touch pad. For example. and with 
reference to FIG. 9, the trace width "A" may be selected to 
be 0.005 inches. while the gap dimension "B" may be 
selected to be aro1JJJd 0.005 inches or 0.010 inches o r 0.020 
inches. depending on the desired or appropriate light trans
missivity at the touch pads. Optionally, t11c trace widtl1 and 
gap dimensions may be otherwise selected, such that a user 
input or touch pad (such as a 1ouch pad having a touch area 
of around 24 mm2 or thereabouts) may have, for example, a 
fine trace pattern may have a trace widtl1 of about 0.13 mm 
(about 0.005 inches) and a gap dimension of about 0.25 mm 
(about 0.01 inches), or a mediwll trace pattern may have a 
trace width of about 0.2 mm (about 0.008 inches) and a gap 
dimension of about 0.4 mm (about 0.016 inches), or a coarse 
trace pattern may have a trace width of about 0.3 mm (about 
0.012 inches) and a gap dimension of about 0.6 mm (about 
0.024 i11ches ), or other selections or combinations to provide 
die desired touch sensitivity and/or light transmissivity at the 
touch pads or inputs. Clearly, o ther trace widths and/or gap 
dimensions or pitches may be selected for the conductive 
traces of the touch pads or user inputs while remaining 
within the spiri t and scope of the present invention. The 
selected dimensions may vary depending on the particular 
application and/or desired light passing through the traces 
for backJighting the icons. Optionally. tl1e sheet resistance of 
the material (such as copper) of d1e conductive traces may 
be preferably less than about IO ohms per square, more 
preferably less th.au about 5 ohms per square aud more 
preferably less than about I ohm per square. 

For example. and with reference to FIGS. 10-12. the user 
input traces 26 (FIG. 10) may have a touch or input area of 
about 60 mm2 to about 80 mm2 or more (for the SOS or 
emergency input) and about 65 111111

2 to about 85 mm2 or 
more (for the hands free calling input) and about 75 mm2 to 
about 105 llllll.2 or more (for the telematics or ONSTAR® 
input), with the pallerned traces or trace portion 26a com
prising a trace thickness or width of about 0.005 inches and 
a gap dimension of about 0.017 inches. Optionally, and as 
shown in FIG. 12, the user input traces 26' may have 
patterned trace portions 26a' d1a1 comprise a trace thickness 
or width of about 0.005 inches and a gap dimension of about 
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0.008 inches, thereby providing a finer mesh that allows less 
light to pass therethrougb (as compared to panemed trace 
portions 26a of FIGS. 10 and 11), while providing increased 
touch sensing sensitivity at the touch pad or input. Other gap 
dimensions and trace widths may be implemented (for 5 

example, a larger gap dimension may be selected or pro
vided that is up to about 0.023 inches or up to about 0.034 
inches or thereabouts) depending on the particular applica
tion and desired backlighting and touch sensitivity. while 
remaining within the spiri t and scope of the present inven- 10 

tion. Although shown as a generally grid or square-crossing 
pattern, clearly the conductive traces may be established at 
the user inputs in any suitable panem or mesh pattern that 
allows for light to pass therethrough to backligbt or illumi- 15 
nate the icons 21a, 21b, 2.lc at the applique 28 and that 
provides the desired or suitable conductivity for suitable 
detection sensitivity, while remaining within the spirit and 
scope of the present invention. 

The trace pattern may comprise any spaced or gapped 20 
trace pattern. which need not comprise evenly spaced traces 
or unevenly spaced traces or intersecting or crossing traces. 
Optionally. the trace pattern may comprise non-intersecting 
or non-crossing spaced apart traces which may or may not 
be custom shaped to best fit around an icon shape or the like. 25 

For example. and with reference to FIGS. 15 and 15A-C, the 
electrically conductive traces may comprise customized 
patterns to reduce light blockage while providing enhanced 
or sufficient or desired sensitivity at the center region of the 
touch area or input (which may enhance sensitivity at the 30 
touch input for smaller diameter fingers and the like). 1n the 
illus trated embodiment of FIGS. 15 and 15A-C. the con
ductive traces 126 include traces o r trace portions 126a that 
are established across or partially across the backlit portions 
of the respective touch pads or inputs 120a, 120b, 120c and 35 

between opposite portions of the solid or comi.nuous con
ductive trace 126 of the respective touch pads or inputs. 
Similar to the touch sensors discussed above, the touch input 
trace J 26 has a substantially solid or continuous conductive 
trace 126b (such as a copper trace or ihe like) over a user 40 
input or touch sensitive area or touch pad, with the patterned 
traces or trace portions 126a established at the touch sensors 
or inputs 120a. 120b, 120c and behind the respective icons 
121a. 121b. 121c of the applique, with the patterned traces 
126a allowing for light emanating from the i llumination 45 
sources of the circuit pad to pass through the substrate 124a 
and through the gaps between the patterned traces 126a to 
backlight or illuminate the respective icons of the applique. 
As can be seen in FIGS. 15A-C. the patterned traces 126a 
comprise generally horizontal traces that span the gap or 50 

opening establ ished in the solid trace portion 126b, and may 
include an enlargt.-d portion 126c (such as at the center of the 
"O" in the ONSTAR® icon or the SOS icon or the like) to 
further enhance the touch sensitivity of the sensors. 

Optioually, and with reference to FIGS. 16 and 16A-C, 55 
the patterned electrically conductive traces comprise gener
ally horizontal traces 126a' that span the gap or opening 
established in the solid trace portion 126b' at the substrate 
124a' and generally vert'ical traces 126d' that may span or 
partial ly span the gap or opening established in the solid 60 
trace portion 126b' at the respective touch areas 120a'. 120b'. 
120c'. As shown in FIGS. 16A-C, the horizontal traces 126a' 
may include an enlarged portion 126c' (such as at the center 
of the "O" in the ONSTAR® icon 121b' or at the telephone 
icon 121a' or the like). and/or the vertical traces 126d' may 65 
include an enlarged portion 126e' (such as above and/or 
below the ONSTAR® icon 121 b' or above and below the 

14 
emergency or "SOS" icon 121c' or the like) to further 
enhance the touch sensitivity of the sensors. 

Optionally, and with reference to FIGS. 17-20, an elec
trochromic reflective element 14' includes touch or proxim
ity sensitive user inputs 20' and associated icons or the like 
so a user can readily identify tbe purpose or fLmction of the 
user inputs and actuate the appropriate or desired or selected 
user input. In the illustrated embodiment, the user inputs 20' 
are disposed at a lower region of the mirror reflective 
element 14' (such as via a touch pad or sensor disposed at the 
rear of the front substrate at an area where the rear substrate 
is cut out or recessed), with i11dicators or icons 22' at an area 
above the respective inputs (and al the principal reflecting 
portion of the reflective element), so that, when a user 
touches or actuates one of the user inputs 20'. the respective 
icon 22' is backlit so as to be illuminated for viewing by the 
user through the reflective element to confirm to the user that 
the input was actuated. As best shown in FIG. 20, the user 
inputs 20' comprise a circuit pad 24' with electrically con
ductive traces 27' established at the circuit pad for sensing a 
touch or proximity at the sensor or input. The conductive 
traces 27' are established at each touch input area or region 
20a', 20b', 20c' in a manner that allows light to pass through 
the touch pad and touch sensor areas to backlight icons 28' 
at an applique disposed over or at or in front of the circuit 
pad 24', such as in a similar mam1er as discussed above. 

Optionally, and as shown in FJG. 20, the patterned traces 
comprise generally horizontal traces or grid lines 27a' that 
span the gap or opening established in the solid trace portion 
27b' at the substrate 24a' at the respective touch areas 20a', 
20b', 20c'. 'The circuit pad 24' includes electrical circuitry 
and connectors 25' at the rear surface oftl1c substrate 24a' for 
electrically connecting to circuitry of and in the mirror 
assembly that supports the reAective e lement assembly .10'. 
The reflective e lement assembly and user inputs may be 
otherwise similar to the reflective element assemblies and 
user inputs discussed above. such that a detailed discussion 
of the reAective element assemblies and user inputs need not 
be repeated herein. 

For a human machiDe interface (HMl) provided al the 
likes of an interior rearview mirror assembly, it is useful and 
preferred that an icon (such as shown in FIG. 12 for a SOS 
icon and/or ONSTAR® icon and/or phone icon and/or the 
like) be provided that is readily recognizable by a driver of 
the vehicle, and especially where touch sensing is involved 
at and/or near the icon. It is usefol and preferable that the 
icon and the touch sensitive area/region to be touched by the 
driver to access or activate the feature (or deactivate the 
feature) coincide or at least be closely adjacent or coincident 
with one another. However. it is also usefol and preferred 
that a driver of a vehicle viewing the likes of such a touch 
sensitive input at the interior rearview mirror assembly is not 
able to readily see through or view through the touch input 
area or region or zone into the interior of the interior mirror 
head (such as viewing through the reflective element to 
within the cavity of the mirror casing). Thus. it is useful and 
preferred that the likes of the backlighting and other cir
cuitry/mechanicals of the mirror assembly (and internal to 
the mirror assembly) be at least substantia lly covert and be 
substantially hidden or masked from view by the driver, 
whether or not the icon/ touch region is illuminated. By 
utilizing the interlocking mesh/matrix of electrically con
ductive. substantially non-light transmitting. traces of the 
present invention (where a substantial net portion of the 
touch sensitive region is coated with the likes of a conduct
ing light absorbing metal thin film layer and where at least 
a significant other portion of the touch sensitive region 
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Note, it is optional and may be preferable that the larger 
sheet or lite of flat transparent glass be transparent conduc
tive coated (such as, for example. coated with an lTO 
coating or the like) on one of its surfaces before the multiple 

remains uncoated to allow for light to pass therethrough), the 
mirror assembly allows that the touch sensitive region be 
f1mctional and operative as a capacitive sensing/projection 
touch region while simultaneously allowing and enabling 
backlightiug coincident with and at tha t same touch sensitive 
region where the icon that attracts and guides the driver's 
touch is itself also coincidentally disposed thereat. 

As indicated in the likes of FIGS. 8 and 11, the plurality 
of electrically conductive traces that constit11te the mesh or 
grid or array or matrix of conductive traces are themselves 
electrically conductively interlinked by reason of any one of 
the traces beiJ1g in electrical conductivity with all o r most aJJ 

5 glass shapes or fonus 52 are cut therefrom. In such circum
stances, it is tbe non-JTO coated surface or side of the large 
sheet or lite of glass (typically a bare glass surface) that is 
scored during the scoring/breakout of the individual glass 
shapes or forms. This assures that the rro coated side of the 

10 front substrates ( i.e., the second surface of the reflective 
element assembly) has the non-scored edges. 

of the other traces at that touch seDsitive region (and 
conductively interlinked with a solid or unmeshed conduc
tive trace at a perin1eter regioD or adjacent to the meshed 15 
region), so that a touch by the driver even at a subregion of 
the electrically conductive trace matrix/array/mesh region 
enables and causes capacitive touch effectively across the 
entire electrically conductive matrix/array/mesh trace touch 
sensitive region. As shown in FIGS. 24 and 24A, each 20 
individual trace has electrical conductivity ( either directly or 
indirectly) via electrical connection with other traces (such 
as solid or ulll1leshed or less meshed traces) typically 
disposed or established at either or both sides of the meshed 
electrically conductive trace region, ru1d the likes of elec- 25 

trical connection (such as via an electrical co1mector for 
electrically connecting the respective touch sensitive region 
to circuitry of the mirror assembly) is made out of view of 
the driver. 

Likewise, and with reference to FIG. 718. a rear glass 
substrate 58 for a mirror reflective element is fom1ed from 
scoring or scribing another glass sheet, such as discussed 
above, and breaking out the glass shape or form 52, and 
optionally at least one or grinding/seaming/polishing one or 
both of the cul edges of the shapes to establish or form the 
finished mirror reru· glass substrate 58. As can be seen in 
FIG. 71 B, the third or front surface 58a of the rear glass 
substrate is the surface that corresponds to the scored surface 
of the sheet of glass 50 from which rear substrate 58 is 
formed. and thus has a scored edge 58c. while the fourth or 
rear surface 58b of the rear glass substrate 58 is the surface 
that corresponds to the non-scored surface of the sheet of 
glass 50 and thus has a non-scored edge 58d. The third 
surface 58a of the rear substrate 58 is coated with a mirror 
reflector coating 60, such as metallic reflector coating or 
layer that is sputler deposited onto the third surface 58b of 
the rear substrate 58. The third surface reflector coating may 

The glass substrates of the mirror reflective element may 
be formed via any suitable means. Optionally. and desirably, 
multiple glass shapes or substrates arc cut from a larger sheet 

30 be established at the third surface of the formed shape or 
substrate or may be established at the smfacc of the larger 
sheet or lite of glass before the scribing or scoring process. 

Note, ii is optional and 1uay be preferable that the larger 
sbeet or lite of !lat trausparent glass be mirror reflector 

of glass (for inside mirrors, typically a larger sheel or lite of 
flat transparent glass). For example, and witb reference to 
FIG. 70, a large sheet or lite of glass 50 has a first surface 
50a and a second surface 50b. In order to cut out individual 
glass shapes or substrates, the first surface 50a is scored or 
scribed (such as via any scoring or scribing means, such as 
a diamond tip scoring device or the like) in the shape desired 
for the glass shapes or fonus 52 for the front or rear glass 
substrates of a mirror reflective element. and lhen individual 
shapes are broken out from the scored large glass sheet or 
lite by breaking the glass along the scored or scribed lines, 

35 coated (such as coated with a metallic mirror reflector 
coating or the like) on one of its surfaces before the multiple 
glass shapes or fonns 52 are cut therefrom. In such circum
stances, it is the reflector coated surface or side of the large 
sheet or lite or glass that is scored during the scoring/ 

40 breakout of the individual glass shapes or fonus. "l11is 
assures that the non-reflector coated side of the rear sub
strates (i.e., the rear or fourth surface of the reflective 
element assembly) has the non-scored edges. 

as is known in the glass arts. Thus. when a mirror reflective element 62 (FIG. 72) is 
For example. and with reference to FIG. 71A. a front glass 

substrate 54 for a mirror reflective element is fanned via 
scoring or scribing a glass sheet. such as discussed above, 
and breaking out the glass shape or form 52, and optionally 

45 assembled with front substrate 54 and rear substrate 58 
joined together by a perimeter seal 64 that sttrrounds and 
bouuds an electro-optic medium 66 (such as an electrochro-
1uic mectium or the like), the scored edges 54c, 58c of tbe 

at least one of grinding/seaming/polishing one or both of the 
cut edges of the shapes to establish or form the finished 50 

mirror front glass substrate 54. As can be seen in FIG. 71A, 
the first or front surface 54a oftbe front glass substrate is the 
surface that corresponds to the scored surface of the sheet of 
glass 50 from which front substrate 54 is fom1ed, and thus 
has a scored edge 54c (tbat may be ground and polished to 55 
provide a desired radius of curvature having water clear 
transparency) while the second or rear surface 54b of the 
front glass substrate 54 is the surface that corresponds to the 
non-scored surface of the sheet of glass 50 and thus has a 
non-scored edge 54d. The second surface 54b of the front 60 
substrate 54 is coaled with a transparent conductive coating 
56, such as an indium tin oxide (]TO) coating or layer that 
is sputter deposited onto the second surface 54b of the front 
substrate 54. Tue second surface ITO coating may be 
established at the second surface of the formed shape or 65 
subslr'<1te or may be established at the surface of the larger 
sheet or lite of glass before the scribing or scoring process. 

substrates 54. 58 are at the front surfaces of the substrates 
(the surfaces of each substrate that is closer to the driver of 
the vehicle when the mirror reflective element is normally 
mounted in a vehicle). and the non-scored edges 54d. 58d of 
the substrates 54, 58 are a t the rear surfaces of the substrates. 
Such a scoring and assembly process provides both sub
strates with the scored edges at the front surfaces or the 
respective substrates (in other words. the first surface and the 
third surface of the laminate reflective element assembly). 
This is beneficial because. if there is an impact against the 
mirror reflective element (such as during a vehicle collision 
and if the driver or passenger hits tl1eir head or 0U1er part of 
their body at the mirror assembly), the front surfaces (witl1 
the scored edges) of the substrates are placed in compression 
while the rear surfaces (with the non-scored edges) of the 
substrates are placed in tension. Because tiny microf:ractures 
or microdefects or stress risers or micro cracks occur at the 
scored edge of the glass substrate from tl1e scoring or 
scribing process, the scored edges provide weakened points 
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was the scribed or scored surface and the edges were ground 
or fully hand seamed using a seaming belt (GF 1-5), ru1d rear 
substrates were tested where the rear surface or fourth 
surface was the scribed or scored surface and edges were 

at the scored edge of the glass substrate that may be more 
susceptible to cracking or to crack initiation, a nd especially 
when placed in tension (glass is typically weak in tension 
and strong is compression, so the scribed side must be 
located at the compression side). Tbus. by making sure that 
the scored or scribed edges of the respective front and rear 
substrates are at the front surfaces of the substrates (the 
surfaces that will be placed in compression during any 
impact or collision), the glass substrates have a reduced 
likelihood of cracking and failing during an impact or 
collision. Thus. the present invention provides that the 
scored or scribed edge of the front substrate in a laminate or 
sandwic hed electrochromic constmction is at the first sur
face of the laminate assembly. and the scored or scribed edge 

5 ground or fully hand seamed using a seaming belt (GB 
6-10), a nd rear substrates were tested where the front or third 
surface was the scribed or scored surface and the edges were 
raw and with no edge treatment so the substrates were just 
cut glass (RF 1-5), and rear substrates were tested where the 

10 rear or fourth surface was the scribed or scored surface and 

of the rear substrate is at the third surface of the laminate 15 
assembly or sandwiched electrochromic assembly. 

The present invention also provides an enhanced seaming 
process for seami11g the edge of the rear glass substrate (such 
as with belt sandpaper or even a machine ground "bullnose" 
edge treatment) by seaming only the e nd regions of the 20 
substrate and leaving the upper and lower edges (the longer 
dimensioned edges that will be at the upper and lower 
regions of the mirror reflective clement when the mirror 
reflective element is normally mounted in a vehicle) as raw 
cut edges. This may be desirable because seaming reduces 25 

the bend strength of the glass substrate, as compared to raw 
cut glass edges (when the scribe side is on the front or third 
surface of the rear substrate). The raw cut edge is "pristine" 
and results in the greatest strength, while seaming the cut 
edge introduces uniform flaws a nd makes the glass weaker 30 
(at the expense of reducing variabil ity in strength). Cut 
edges arc nearly "pristine". and thus s tronger than seamed 
edges. However, the cut edges are also highly vuluerable to 
damage iD day to day processing or usage, and are more 
prone to handling damage (as compared to a seamed edge), 35 

and once such handling damage occurs, the damaged sub
strate becomes a weaker part thau a seamed part. lt is 
envisioned that the substrate may have its end regions 
seamed (the ends of the part away from the impact area), 
which may have a reduced affec t on the bend strength, such 40 
that the center region of the glass substrate has raw cut 
(non-seamed) edges and thus is very strong and impact 
resistant. 

the edges were raw and with no edge treatment so the 
substrates were just c ut glass (RB 6-10). As can be seen in 
tbe test results, the bend strength is much liigher wben the 
substrate is scribed on its front or third surface (as compared 
to scribing at the rear or fourth surface). and the bend 
strength is higher with raw or unseamed glass when scribed 
on the front or third surface (as compared to ground sub
strates with scribing at the front or third surface). However, 
seaming the edges increases the strength of the glass sub
strate wben the scribed side is the rear or fourth surface of 
the substrate (but still yields a bend strength that is less than 
either the seamed or raw samples with the scribed side being 
the front or third surface of the rear glass substrate). 

Thus. the present invention provides a method or system 
of manufacturing the glass substrates for a mirror reflective 
element that ensures that the scribed surface of the glass 
shapes formed from a scribed glass sheet corresponds to the 
front or first surface of front glass substrates formed from 
such a scribed glass sheet or the front or third surface of rear 
glass substrates fom1ed from such a scribed glass sheet. 
Such a system results in substamially greater bend strengths 
of the glass substrates lo enhance the substrates' ability to 
withstand an impact, such as may occur during a vehicle 
collision or the like. Tbe system may ensure the desired 
scribed surface via any suitable means, such as via particular 
handling of the substrates from the time they are formed 
from the glass sheet until they are coated at their coated 
surfaces (the rear or second surfaces of front substrates 
and/or the front or third surfaces of rear substrates). or such 
as v ia scanning the edges prior to coa1ii1g ihe coated surfaces 
to detenuine which side or surface o f the substrate has the 
scribed edge and adjusting or flipping the substrate so that 
the appropriate surface is coated. For applications where the 
larger glass sheets are ITO coated or mirror reflector coated FMVSS 111 provides requirements for the performance 

and location of inside and outside rearview mirrors, in order 45 before the individual glass substrate shapes are cut there
from, the present invention provides assurances that the 
appropriate surface of the glass sheet is scribed (such as the 
11on-JTO coated surface for front mirror glass substrates and 
such as the mirror reflector coated surface for rear mirror 

to reduce the number of deaths and ii\juries that occur when 
the driver of a vehicle does not have a clear and reasonably 
unobstnicted view to the rear, and ECE Regulation No. 46 
provides uni.fonn provisions concerning the approval of 
devices for indirect vision and of vehicles with regard to the 50 

installation of such devices. Such regulations (including 
other regulations) include specifications as to requirements 
for a mirror substrate that undergoes bend tesrii1g imd other 
strength and/or cracking/breaking testing. 

Referring now to FIG. 73. a bend test may be conducted 55 
on mirror glass substrates. such as for the front or rear 
substrates of a mirror reflective element. As can be seen in 
FlG. 73, the bend test may apply a force at a center region 
of a front surface of a glass substrate (such as a front or third 
surface of a rear glass substrate to simulate the type of forces 60 
that may be experienced at the reflective element during an 
impact or collision) that is supported at support locations 
approximately 113 mm apart. with the force being applied at 
a rate of 30 lllJ1l/minute until the glass breaks, and with the 
peak applied force recorded for each substrate. In the 65 
exemplary test results shown in FJG. 73, rear glass sub
strates were tested where the front surface or third surface 

glass substrates). The reflective elements manufactured with 
such substrates thus provide enhanced strength and resis
tance to cracking or breaking during an impact, and thus 
provide enhanced and safer mirror assemblies suitable for 
use at the interior of vehicles. 

Although shown and described as scribing the surface of 
a glass sheet that becomes the front surface of a front 
substrate or a rear substrate of an electrocbromic reflective 
element. the present invention also provides similarly scrib
ing or scoring a surface of a glass sheet or lite for cutting or 
forming prismatic substrates for prismatic reflective cle
ments, such that the front surface of the formed individual 
prismatic substrate has the scribed edge and the mirror 
reflector coating is established at the non-scribed side or rear 
surface of the prismatic substrate. 

Tue present iDvention also provides enhanced glass cut
ting techniques, such as by providing a glass cutting start/ 
stop point at a desired or preferred location at the perimeter 
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of the fonned glass substrate. When cutting the glass, the 
start/stop point for the scribe and glass nipping is desired to 

20 
tional Publication No. WO 2011/044312, and/or U.S. Pat. 
Nos. 7.253.723 and/or 8.154,418, which are hereby incor
porated herein by reference in their entireties, we find that it 
is preferable that the front substrate be manufacn1red from 
double stre11gl11 (typically around 3.2 nrnl thickness) soda 
lime transparent glass, and l11at the curved or rounded 
perimeter around the front most edge thereof is ground and 
polished (so as to be water clear) from the scored edge of a 
cut substrate/shape. It is also preferable that the opposing 

be outside of the center zone or region of the finished glass 
substrate (in other words, the start/stop point or location 
should be towards one of the end regions of the glass 5 
substrate. Ill.is is because, at the start/stop point there is a 
high probability of a larger glass flare that could be a stress 
concentration point, and thus it is desirable to move such a 
stress conccmration point away from the center region of the 
glass substrate. 

1l1e present invention also provides a preferred glass 
computer m1merical control (CNC) grinding start/stop point. 
When grinding l11e front glass substrate (such as ro establ ish 
the desired radius of curvamre at the forward edge of the 
substrate) the grinding start/stop point should not be in the 15 
center zone. This off-center start-stop point is desired 
because i1 is ditlkult or challenging to have a perfectly 
tangent start and stop overlap, such that there typically will 

10 edge of the front substrate be beveled or chamfered. We do 
not find it necessary to bevel and/or chamfer l11e tll.ird 
surface edge of the rear substrate or the fourth surface edge 
of the rear substrate, but neverilieless the third surface edge 

be a slight point that could resull in st,ress concentrations. 
Thus, it is desirable to move such a stress concentration 20 
point away from the center region of the glass substrate. 

The present invention also provides a perimeter seal that 
may reduce the stress applied lo the mirror reflective cle
ment by the perimeter seal. For example, a seal may induce 
stress at the glass substrates each time the seal and substrates 25 

go through a heat cure step. Thus, the mirror reflective 
e lement may nor include a conductive epoxy that may have 

should be the scored edge as cut from a larger flat sheet or 
lite of glass, as discussed above. 

Optiona lly. and with reference to FIGS. 21-24, a prismatic 
reflective element 214 includes touch or proximity sensitive 
user inputs 220 and associated icons (such as icons 221a, 
221b, 22 lc established at an applique 228) or the like so a 
user can readily identify the purpose or function of l11e user 
inputs and acn1ate the appropriate or desired or selected user 
input. In the illustrated embodiment. the user inputs 220 are 
disposed at a lower region of l11e mirror reflective element 
214. 

As best shown in FIG. 24, the user inputs 220 comprise 
a circuit pad 224 with electrically conductive traces 227 
established at the circuit pad for sensing a touch or proximity 
al the sensor or input. The conductive traces 227 are estab
lished at each touch input area or region 220a, 220b. 220c 
in a 111a1u1er that a llows light to pass through the touch pad 
and touch sensor areas to backlight icons 221a. 221b , 221c 
at an appliquc 228 disposed over or at or in front of the 
circuit pad 224, such as in a sinlilar manner as discussed 
above. Optiona lly, and as shown in FIG. 24, the patterned 

to go through a second bake step (such as a 150 degree C. 
bake step or the like), so that the main seal epoxy would not 
have to endure a second bake step and tlrns would not 30 
experience more shrinkage and thus would not induce more 
stress at the glass substrates. Optionally. the mirror reflective 
element may include a soft perimeter seal (such as a silicone 
seal. a polyurethane seal or a soft UV curable urethane 
acrylate seal or the like). 

Optionally, the mirror reflective element may include a 
perimeter seal that is wider than a typical perimeter seal, in 
order to improve the adhesion between the front and rear 
glass substrates by providing an optimized o r enhanced seal 
band width. Such a construction may help to make the two 40 

substrates act or function more like a single unit. Also, if any 
glass chipping or breakage occurs. such a construction may 
hold the glass chips better than a thin perimeter seal con
strnction. 

35 traces comprise generally horizontal traces or grid lines 
227a that span the gap or opening established in the solid or 
unmeshed or less meshed or more solid trace portion 227b 
al the substrate 224a at the respective touch areas 220a, 
220b, 220c . The circuit pad 224 includes electrical circuitry 
ru1d co1u1ectors 225 at the rear surface of the circuit pad or 
substrate for electrically connecting ro circuitry of and in the 
mirror assembly that supports the prismatic reflective ele
ment assembly 214. As shown in FIG. 24A, the electrical 
connectors 225 are electrically conductively connected to 

45 the solid or unmeshed or Jess-meshed trace portions 227b (or 
to conductive traces that are in electrical conductive con-

Optionally, ol11er means for reducing the flexing or 
enhancing l11e strength of the assembled mirror reflective 
element may be implemented to provide a mirror reflective 
element Lhat is better suited for impacts and collisions and 
the like. For example, the mirror reflective element may 
include an electrochromic medium of the solid polymer 50 

matrix (SPM) type (such as utilizing aspects of the reflective 
e lement assemblies described in U.S. Pat. Nos. 6,245.262; 
5,724,187 and/or 5.668,663, which are hereby incorporated 
herein by reference in their enti reties). We find that utilizing 
a SPM composit ion that cures with a 11.igh degree of cross 55 
linking when cured in situ to form a SPM electrochromic 
medium helps reduce glass flexing during impacts. 

For prismatic and/or electrochomic INFINTfYTM mirrors, 
such as are shown and/or described in U.S. Des. Pat. Nos. 
D633,423; D633,019; D638,761 and/or D647,017, and/or 60 
PCT Application No. PCT/US2011/056295. filed Oct. 14. 
2011 and published Apr. 19, 2012 as IJlteruationaJ Publica
tion No. WO 2012/051500. and/or PCT Application No. 
PCT/US2010/032017, filed Apr. 22, 2010 and published 
Oct. 28, 2010 as International Publication No. WO 2010/ 65 
124064, and/or PCT Application No. PCT/USI0/5 1741. 
filed Oct. 7, 2010 and published Apr. 14, 2011 as lntema-

nection with a respective solid or unmeshed trace portion) so 
as to provide electrical co1mection to l11e meshed portions 
227a (which are electrically conductively collllected with 
the respective solid or Ullllleshed trace portion or portions at 
either or both sides of the meshed portion) 

Optionally. and as shown in FIG. 24A, a touch pad or 
circuit pad 224' may have generally vertical traces or grid 
lines 227a' that span the gap or opening established in the 
solid trace portions 227b' of the circuit pad 224'. The 
electrical co1u1ectors 225' (such as six pin or six terminal 
collllectors or other suitable electrical collllectors) are elec
trically connected to respective traces of the circuit pad. In 
the illustrated embodiment, one connector 225' is electri
cally coooccted lo or at the solid trace portion and a 
perimeter trace portion (that is established around and 
electrically isolated from the solid trace portion) of one of 
the touch pads or input areas 220c', while another collllector 
225' is electrically collllected to or at the respective solid 
trace portions and perimeter trace portions (that are estab
lished around and e lectrically isolated from the respective 
solid trace portions) of two of the touch pads or input areas 
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220a', 220b'. The electrical connectors are electrically con
nected 10 circuitry of the mirror assembly, such as via ru1 
electrical wire or lead or the like, whereby the circuitry is 
operable 10 individually detect a touch al one or more of the 
touch pads or input areas. 

Tirns, the touch pad or sensor of tJ1e prese111 invention 
comprises copper or conductive traces that can function to 
detect a touch at the touch pad while also allowing light to 
pass tJ1rough a generally central ponion of the touch area for 
backlighting 3Jl icon or applique at the touch pad. In the 
illustrated embodiments of FIGS. 20, 24 and 24A, tile dark 
or sotid areas on either side of tile icon comprises a copper 
layer (bu1 may be any suitable metall ic and/or electrically 
conductive layer), and the sensor includes copper (or other 
suitable material) lines or traces tilat are established hori
zontally or venically in front oftbc icon (which is disposed 
at the touch pad). The copper lines or thin copper traces arc 
spaced apart and allow light to pass tJ1rough tile touch pad 
and back light or illuminate the icon for enhanced day time 
and night time viewing of the touch areas. Although the 
copper Lines or thin traces are shown as horizontally or 
vertically established. the thin traces may run horizontally or 
vertically or al any desired or selected or suitable angle (or 
in a panem or tJ1e like as discussed above), wi th the total 
surface area of the touch pad area determining the sensitivity 
of the touch pad. The copper matrix or mesh traces are 
conductively co1mected with tJ1e copper solid or less-meshed 
or non-meshed traces at either or both sides of tJ1e mesh 
traces (or optionally above and/or below the mesh traces) so 
that the entire touch region is able to sense a touch at the 
region. eitiler at the icon (where the mesh traces are estab
lished) or at either side or adjaccn1 to the icon (where the 
solid or less-meshed trace or traces is/are established). 

1l1e pauem or tJ1ickuess of the traces and il1ickness of the 
gaps between the traces is selected to provide sufficient light 
to pass thererhrough for backlighting the icons of the appli
que while also providing sufficient conductivity aud thus 
sensing sensitivity so as to be able to sense or detect a touch 
or proximity at the respective touch pad or input when a 
person's finger approaches and/or touches the appropriate 
location at the touch area of the reflective element. Other 
than the areas of the traces that cross the graphics or icons. 
tiJe areas or portions of the solid or continuous traces are 
disposed a selected distance from the graphics (such as 
about 0.5 nun or thereabouts), to allow for positioning and 
size tolerancing of the graphics at the respective touch 
sensor. The substrate may comprise any suitable substrate, 
such as ru1 FR408 board material (such as a board having a 
thickness of around 5 mil or thereabouts), witil no UV 
blockers or dyes to reduce the light transmission furough the 
substrate and to reduce shifting of color. Such an FR408 
material allows for a thin, flexib le circuit board o r substrate 
that may be substantially transparent due lo its thin con
struction. 

Optioually, it is envisioned that the electrically conductive 
traces may be established directly at the rear surface of the 
glass mirror substrate so as to obviate the need for a separate 
circuit element or board or the like. Optionally. although 
shown and described as opaque electrically conductive 
material, it is envisioned that tile conductive material of tile 
sensors may comprise a clear or substantially transparent 
conductive material or coating (such as au lTO coating or 
the like) established at the circuit element or substrate or at 
the glass surface of the mirror substrate. In such an appli
cation, the transparent conductive traces need not include the 
mesh traces ru1d may comprise a solid or less-meshed or 
non-meshed conductive trace at the touch sensi tive region or 

22 
zone, whereby the transparent conductive trace is used to 
sense the presence of a person's finger or touch at the touch 
zone, while allowing for light to pass theretl1r0ugl1 to 
illuminate or back light tiJe respective icon at the applique or 

5 at the front substrate of lhe mirror reflective element (such 
as an icon established tl1rough an opaque coating at the rear 
surface of the mirror substrate and at the touch sensor region 
of the reflective element). 

Tbe mesh traces or trace ponions facilitate increasing the 
to sensor pad surface area, while locating the sensor directly 

behind tile respective icon that tile user will be touching, and 
allows for increasing the size of the icons without hurting the 
touch or proximity sensitivity of the sensor or sensors. The 

15 sensors and electrically conductive traces may be more 
sensitive at the continuous trace regions aratmd the icons, 
but the patterned traces provide sufficient sensing sensitivity 
at tile icons. Genera Uy, it is desirable to provide gaps that are 
small or relatively small to limit or substantially preclude 

20 any shadowing effect a t the applique when the sensor and 
icon are backlit. 

Tue electrically conductive traces of the user inputs or 
touch sensor pads may comprise ru1y suitable conductive 
material, such as copper traces or the like. For exrunple, the 

25 copper traces may be established at a front surface of the 
sensor substrate at each of the sensing areas or pads, with 
electrical com1cctors or pads established al the sensor sub
strate (such as also at the front surface of the substrate or at 
the rear of the substrate) for electrically connecting (such as 

30 via soldering connectors or wires thereto) 10 the circuitry of 
the printed circuit board or circuit element of the mirror 
assembly when the mirror is assembled. Optionally. other 
suitable conductive materials may be used for the conduc
tive traces, such as, for example, any suitable conductive 

35 metallic material or the like. Optionally, tile conductive 
traces may comprise a transparent conductive material (such 
as indium tin oxide (JTO) or the like) or may comprise silver 
nanowires or conductive films with si lver naJ1owires dis
posed or established therein or the like. Such conductive 

40 films may be used in the FPC (flexible printed circuit) 
construction (whereas some transparent conductive coatings 
(such as JTO or the like) are not highly suitable for flexible 
substrate applications) to establish a transparent conductor, 
and such conductive films may be substantially transparent 

45 to allow light to pass !heretl1rough. while providing suffi
cient sensitivity to the touch sensor or sensor pad. Option
ally, the sensor substrate may comprise a substrate with 
boles or apern1res at the ico11 areas, and witJ1 metallic 
conductive traces (such as copper or the like) disposed and 

50 extending across or spanning the holes or apertures to 
provide sensitivity at the holes in the substrate while the 
holes allow for light to pass through the substrate (which. in 
such an embodiment, may comprise a generally opaque or 
non-light transmitting substrate) . The applique may provide 

55 a d ilfusi11g foature as well , panicularly in applications where 
light passes through a bole in the sensor substrate or where 
the sensor substrate is substaJltially clear or transparent. 
Optionally. it is envisioned tilat the touch sensors may 
comprise a transparent conductive coating or layer (such as 

60 au ITO layer) that wraps around from the rear surface of tile 
mirror substrate to and partially over the front surface of the 
mirror substrate, such that the capacitive touch sensors may 
be established at the front surface of the mirror reflective 
element (Md anywhere at the front surface of the mirror 

65 reflective element, such as at a peripheral region of the 
reflective element or a generally central region of the reflec
tive element). 
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Optionally, die back Hghti11g device may comprise illdi
vidual light emining diodes disposed at or behind aud 
generally aligned with the panerned traces and the applique 
icons so that light emaiiating from a11 individual light 
emilliug diode passes th.rough the translucent substrate aud 
through the gaps in the respective patterned conductive 
traces and through the respective icon for viewing by a 
person viewing the mirror reflective element. It is envi
sioned that other lighting devices may be used, such as side 
lighting light pipes or the l ike that light or iJlumillate the 
applique icous from the side of the applique, whereby light 
need not pass di.rough the sensor substrate. However, d1e 
direct lightillg or back lighting of the present invention 
provides enhanced lighting or backJighting at the icons and. 
d1us, provides enhauced visibility and discernibility of the 
icons during high ambient lighting conditions. 

Thus. the mirror assembly 10 provides a touch or input 
area 21 at a lower region of d1e electro-optic reflective 
element (but it could be elsewhere around or at the reflective 
element, such as a side region or upper region of the 
reflective element) and at a region d1at is devoid of conduc
tive coatings at the surfaces of d1e front a11d rear substrates 
of the electro-optic reflective element 14 (and devoid of the 
rear substrate itself so that the touch sensor is disposed to the 
rear of the front substrate and at a cutaway region of the rear 
substrate). As shown in FlG. 1. the icons of the applique 28 
are viewable at the touch area 21. In die illustrated embodi
ment, the icons are white a11d thus may have enhanced 
viewability at the opaque applique. Optionally, the inputs 
may be continuously backlit or may be episodically backlit 
(such as when the vehicle is initially turned on or when a 
door opens or when the iuterior lights of the vehicle are 
activated or the like) to enhance viewability of the inputs so 
the user can readi ly see them and discern them. Optionally, 
the individual user input or touch pad may be backlit when 
it is actuated to provide a confirmation of the touch being 
detected by the user input sensor and circuitry. Optionally, 
and wid1 reference to FIG. 2, the icons 22a, 22b. 22c. at or 
near the user input area 21 may be backlit in response to a 
respective user input being actliated or touched (to provide 
confirmation to the user that the touch was detected and the 
feature was acniated) and/or the icons 22a, 22b, 22c . 22d 
may be backlit in response to other inputs or signals. 

24 
In the illustrated embodinlent, reflective elemelll assem

bly 14 includes indicia fom1ed or established al the user 
inputs or individual touch pads to indicate to the user what 
the function of the respective user input is so the user is 

5 itwited to touch the appropriate area of the touch area or 
region of the reflective element to activate/control d1at 
function. For exa111ple, the indicia a11d user inputs may be 
established for a telematics system of a vehicle, such as an 
ONSTAR® system or lhe like. One of the indicia or icons 

10 21a thus may indicate that a respective or corresponding 
user input or touch pad 20a is for initiating a telephone call 
or tl1e like. while auother of the indicia or icous 21b may 
indicate that a respective or corresponding user input or 
touch pad 20b is for connecting the vehicle communication 

15 system or telematics system to a remote service or the like, 
ru1d anotJ1er of the indicia or icous 21c may indicate that a 
respective or corresponding user input or touch pad 20c is 
for connecting the vehicle communication system or telem
atics system to an emergency response system or the like. 

20 Tbus, the user may readily recognize the functions associ
ated with the user inputs and may be invited to touch the 
appropriate location of the front surface of the reflective 
element to activate/control the selected or desired f1rnction. 

Optionally, other forms of input icons (such as of applique 
25 28) and display icons (such as of applique 40) may be 

provided or implemented depending on the particular appli
catiou of the mirror assembly. For example, and with ref
erence to FIG. 13, the user iuput icons 21a', 21b', 21c' may 
be back.lit or illumillated in difl:'erent colors (such as white 

30 and/or red and/or blue or the like), or. and with reference to 
FIG. 14. the user input icons 2la". 21b", 21c" may comprise 
other designs or configurations. depending on the particular 
application and desired appearance of the mirror assembly. 
Although shown as providing three user inputs for a tele-

35 matics system (such as ONSTAR®), clearly the user inputs 
a11d icons of the mirror assembly may be provided for 
control or adjustment or actuation of other functions or 
features, such as for other types of telematics systems (such 
as for U-CONNECTTM telematics systems a11d/or the like), 

40 while remaining withiu the spirit and scope of the present 
invention. 

Thus. the touch element or circuit element provides touch 

Thus, the icons may be backlit or illuminated or activated 45 
in response to the user touching or actuating a respective one 

pads or touch seusors that are ergonomically and readily 
accessible by the driver simply touching or approachillg the 
touch zone of d1e mirror reflective element and thus the 
sensor element behind the mirror reflective element. Option-

of the user iuputs. ·n1e icous may remain illuminated for a 
period of time after actuation (such as a selected time period 
following actuation of the respective touch sensor) or may 
be deactivated responsive to an input or triggering event. For 50 

example, the mirror assembly circuitry may be ill commu
nication wid1 a vehicle bus or network bus of d1c vehicle, 
and the icon or icons may be activated responsive to a user's 
touch or iuput, and may be deactivated responsive to a 
vehicle system or function that is conuuunicated to the 55 
mirror circuitry via the network bus of the vehicle. For 
example, the icon or icous may be activated and may remaiu 
activated until the vehicle speed reaches a threshold level 
(such as tmtil d1e forward speed of travel of d1e vehicle 
reaches, for exainple, about 5 mph or about 8 mph or 60 
thereabouts). Such vehicle speed information may be pro
vided via the vehicle bus to allow the icons or indicators to 

ally, the touch sensors may comprise any suitable touch 
sensing or proximity seusiog means. such as, for example, 
capacitive touch techuology, infrared (IR) touch techuology, 
ALSENTIS™ touch systems technology, capacitive sensing 
techuology. field effect technology, HSS techuology and/or 
the like. dcpendi11g on the particular application of the 
mirror assembly and user inputs or touch/proximity sensors. 

Tue applique or appliques may be disposed at or estab
lished behind the reflective element to render covert the 
touch sensor and circuit element. Optionally, the applique or 
appliques may comprise a darkened or opaque applique or 
may comprise a reflective applique (that may match or 
substa11tially match the spectral reflectance of the mirror 
reflector as viewed by dlc driver of dlc vehicle so that the 
applique is not readily discernible to a person viewing the 
mirror reflective e lement when the mirror assembly is nor
mally mounted in the vehicle) that is substantially reflective 
a11d partially transmissive of visible light so dlat the circuit 

be activated aud to remain activated during times when a 
user may be looking at the mirror for a prolonged period of 
time (such as when the vehicle is stopped or barely moving), 
and thus avoids the potential atU1oyance to the user of the 
icons being deactivated too soon. 

65 element is rendered covert behind the applique. 
As shown in FlGS. I and 2, the mirror assembly is 

configured a11d constnicted so as to fonction as a human 
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machine interlace (HMl) for an ONSTAR® telematics sys
tem available from General Motors of Detroit, Mich. ln the 
illustrated embodiment, the mirror assembly is configured 
and constructed so as to be readily recognizable and usable 
by General Motors' customers that are familiar with or used 5 
to interfacing with ONSIAR® via conventional mirror
bezel mounted buttons or the like, such as described in U.S. 
Pat. Nos. 6,329,925; 7,308.341 and/or 7,289,037. which are 
hereby incorporated herein by reference in their entireties. 
The individual icons thus may be the shape and color 10 
associated with and expected for known ONSTAR® icons of 
conventional vehicle appl ica1ioos. Optionally, and such as 
for white icons as described above, the icons may be backli1 
via a colored illumination source to provide a desired color 
touch icon at the touch area. For example, and with reference 15 
to FIG. 13, icon 21b' may be backl it or illuminated blue and 
icon 21c' may be backlit or illuminated red ( or other selected 
color), such as by a blue or red light emitting diode disposed 
to the rear of the reflective element, and/or such as by a blue 
or red colored (or other selected color) mask, tape, light 20 
transmitting applique and/or the like disposed at the reflec
tive element. During normal use of the mirror assembly. the 
touch pad may be low level illwninated, such as v ia use of, 
for example, a white light-emitting LED (or other suitable 
color) backlighting the touch pad. Wben the driver then 25 

touches at or has bis or her fi nger approximately c losely to 
the touch pad, the intensity of the backlighting LED (back
lighting the touch pad) may substantially increase to 
acknowledge the driver's touch thereat or approach thereto, 
and concurrently (and after ru1 approp1iate debotu1ce to 30 
avoid inadvertent triggering) tl1e display icon illumination 
intensity may also increase or may be actuated to acknowl
edge/confirm the user's touch at tbe roucb pad. When the 
phone conversation or event is to be concluded, the driver 
may retouch the touch pad, whereupon the LED may again 35 

increase in intensity to acknowledge the touch/approach at 

26 
the mirror reflector and are discernible to a driver viewing 
the reflective element when the icons arc backlit or illwni
nated, and may be substantially not discernible when not 
backlit or illuminated. Optionally. a "fault" icon (that indi
cates to the driver of the vehicle when an error or fault is 
detected in the tele1uatics system, such as ONSTAR® or 
U-CONNECTfM or the like, or when the telematics system 
or user input or touch system is not fonctioning properly) 
may be disposed at the primary reflective area and may be 
viewable through the mirror reflector when backlit (thus 
providing a display on demand type of display for the fault 
icon). 

Optionally, and such as described in PCT Application No. 
PCT/US2011/056295, filed Oct. 14,201 land published Apr. 
19, 2012 as International Publication No. WO 2012/051500, 
ru1d/or PCT Application No. PCT/USJ0/51741, filed Oct. 7, 
2010 a nd published Apr. 14. 201 l as lntcrnarional Publica
tion No. WO 201 1/0443 I 2, wbich are hereby incorporated 
herein by reference in their e111ireties. in order to limit or 
avoid acciden1aJ acn1a1ions of one or more of the touch pads 
or capacitive sensors disposed at and behind the perimeter 
region of the mirror reflective element when the user is 
otherwise touching the from surface of the mirror reflective 
element, such as when wiping or wasl1ing the first or front 
surface of the reflective element or when adjusting the 
mirror to adjust tbe rearward field of view at the mirror. it is 
envisioned that the mirror assembly may include an addi
tional touch or proximity sensitive sensor or switch or 
means, such as an additional capacitive switch or the like. 
that is disposed at or behind a portion of the reflective 
element or behi11d the rest of tl1e reflective element, such as 
behind the enti re or substantially the entire viewing area of 
the mirror reflective element (such as behind the emire or 
substantially the eniire electro-optically dimmable area of an 
electro-optic mirror reflective element or cell). Thus, if the 
surface of the reflective element at the main viewing or 
dimming region is being contacted or elsewhere remote 
from the touch sensor regions. further contact at or near the 
user inpm or touch sensor input regions (such as at the lower 

the touch pad. and concurrently (and after an appropriate 
debounce to avoid inadvertent triggering) the icon illm11i
nation intensity may also increase 10 acknowledge/confirm 
the user's touch ai the ioucb pad. 40 perimeter region and such as where the icons or graphics are 

disposed) may be ignored by the touch sensor system. 11rns, 
the system would recognize and respond to a user's touch at 
one of the touch sensors when the system did not at the same 

Optionally, the icons may comprise white icons tbat are 
viewable as wbite when the backlighting e lement is unpow
ered, and when they are backlit, the backlighting elements 
operate to backlight with white, blue. and red LEDs to give 
the respective icons 21a', 21.b'. 21c' colors that confirm the 45 

actuation or operation. The display icons in the din1ming 
area may be activated or backlit in response to a sensing by 
a respective user input. Optionally, the display icons (such as 
display icons 22a", 22b", 22c" of FIG. 14) may be backlit at 
vehicle startup (or when a vehicle door is opened or key fob 50 

is acniated or the like, or otherwise when one or more 
interior lights is/arc activated), and may then fade out. 
Optionally. and as shown in FIG. 14, the mirror assembly 
may include a fault indicator 22d" (such as an "On!" fault 
indicator of an ONSTAR® system or the like) tha t is backlit 55 
or illuminated or acn1ated responsive to a fault detection or 
the like. 

Thus, the mirror assembly may include icons established 

time receive an indication that another region or regions of 
the mirror reflective element were also being touched by the 
user (since such multiple touching areas would be indicative 
of the user cleaning or wiping the reflective element s urface 
or otherwise adjusting the mirror assembly and reflective 
element). 

The reflective element 14 and mirror casing 12 are 
adjustable relative to the mounting arm or pivot assembly 18 
(FTG. 6) to adjust the driver's rearward field of view when 
the mirror assembly is normally mounted at or in the vehicle. 
The mirror assembly includes a socket or pivot mount that 
may receive a ball member of a mounting arm of the pivot 
assembly or mounting strncmre 18. such as a double pivot 
or double ball mounting structure or a single pivot or single 
ball mounting strncn1re or the like (such as a pivot mounting 
assembly of the types described in U.S. Pat. Nos.6,318.870; at the primary reflective surface or area of the reflective 

element, wbile the user inputs or touch sensors or buttons 
may be accessed at a lower region of the mirror assembly 
beyond and below and separate from the EC-active or 
principal reflecting region of the reflective element. Such a 
constn1ction avoids or reduces fingerprints or smudges at the 
outermost glass surface of the reflective element at the 
principal reflecting region. The icons comprise display on 
demand type icons o r displays and thus arc viewable through 

60 6,593.565; 6,690,268; 6,540,193; 4,936,533: 5,820,097; 
5.100.095: 7,249.860; 6,877.709; 6,329.925: 7.289.037; 
7,249.860 and/or 6,483,438, and/or U.S. patent application 
Ser. No. l 1/226.628, filed Sep. 14. 2005 and published Mar. 
23, 2006 as U.S. Pat. Pub. No. US-2006-0061008, and/or 

65 PCT Application No. PCT/US20I0/028130, filed Mar. 22, 
2010, which are hereby incorporated herein by reference in 
their entireties). The mounting assembly may have a ball or 
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socket element mounted to or anached to or established at a 
mirror attacluuent plate or backing plate (which may option
ally include or incorporate circuitry thereat or thereon) that 
is attached at the rear surface of the mirror reflective element 
(optionally wi th a mirror casing disposed over or receiving 
the attachment plate or with a cap portion of a mirror 
assembly attaching to the backing plate or the like. such as 
by utilizing aspects of the mirror assemblies described in 
U.S. Pat. No. 7,289,037, which is hereby incorporated 
herein by reference in its entirety). or the mounting assembly 
may have a ball or socket element mounted to or attached to 
or estabEsbed at a portion of tbe mirror casing (or to au 
attacluuent element disposed at or in the mirror casing), 
where the ball or socket or pivot joint element pivotally 
attaches to a mounting ann or mounting structure that 
anaches to an interior portion of the vehicle, such as an inner 
surface of the vehicle windshield or the like. 

In the illustrated embodiment, mounting assembly 18 
comprises a double-ball or double-pivot mounting assembly 
whereby the reflective element and casing are adjustable 
relative to the vehicle windshield ( or other interior portion of 
the vehicle) about a pair of pivot joims. Mounting assembly 

28 
U.S. patent appl ication Ser. No. 12/900,063, filed Oct. 7, 
2010, now U.S. Pat. No. 8,277,059: and/or Ser. No. 12/752. 
305, filed Apr. I, 2010, now U.S. Pat. No. 8,529, I 08, or such 
as a mirror assembly having a rear substrate of an electro-

5 optic or electrochromic reflective element nested in the 
mirror casing, and witb the front substrate having curved or 
beveled perimeter edges, or such as a mirror assembly 
having a prismatic reflective element that is disposed at an 
outer perimeter edge of the mirror casing and with the 

10 prismatic substrate having curved or beveled perimeter 
edges, such as described in U.S. Des. Pat. Nos. D633,423; 
D633,019; D638,76] and/or D647,017, and/or PCT Appli
cation No. PCT/US20J0/032017. filed Apr. 22, 20JO and 
published Oct. 28, 20JO as International Publication No. 

15 WO 20 l 0/124064, and/or PCT Application No. PCT/US I 0/ 
5 1741 , filed Oct. 7, 2010 and published Apr. 14. 2011 as 
lnternational Publication No. WO 201J/044312. and/or PCT 
Application No. PCT/US2011/056295. filed Oct. 14, 2011 
and published on Apr. I 9, 2012 as International Publication 

20 No. WO 2012/051500, which are hereby incorporated herein 
by reference in their entireties (and with electrochromic and 
prismatic mirrors of such constrnction are commercially 
available from the assignee of this application under the 18 includes a base portion or mounting base and a mounting 

ann. with the reflective element 14 and mirror casing 12 
pivotally mounted at one end of motmting ann about a 25 

mirror ball pivot joint (such as a ball and socket joint or the 
like at the rear of the attachment plate) and the mounting am1 
pivotally mounted at the mounting base at the other end of 
the mounting arm about another or second mirror ball pivot 
joint (such as a ball and socket joint or the like) that allows 
for a driver of the vehicle to which 1nirror assembly 10 is 
mounted to adjust the reflective c lement to adjust the rear
ward field of view of the driver. Optionally, the mounting 
assembly may comprise other types of mounting configu
rations, such as a single-ball or single-pivot mounting con
figuration or the like. while remaining within the spirit and 
scope of the present invention. 

trade name lNFINlTYrM mirror). 
In the illustrated embodiment, the interior rearview mirror 

assembly is designed and constructed as an electrochromic 
mirror assembly having a front glass substrate, and. such as 
shown in FIG. 4, with the front glass substrate of the 
electrochromic laminate element being constmcted with its 

30 first surface/outermost perimeter edges slanted or beveled or 
rounded or the like, such as shown/described in U.S. Des. 
Pat. Nos. D633,423; D633,019; D638,76 I 1111d/or D647 .017, 
and/or PCT Application No. PCT/US201 l /056295, filed 
Oct. 14, 2011 aud published Apr. J 9, 2012 as ]nternational 

35 Publication No. WO 2012/051500, and/or PCT Application 
No. PCT/US2010/032017, filed Apr. 22, 2010 and published 
Oct. 28, 2010 as International Publication No. WO 2010/ 
124064, and/or PCT Application No. PCT/ USI0/5 174 1, 
filed Oct.7.2010 zmd published Apr. 14, 2011 as Jntema-

In the illustrated embodiment, the mounting base is con
figured to be attached to an interior surface of a vehicle 
windshield (such as to a mounting button or attaclunent 
element adhered to the interior surface of the vehicle wind
shield). The motmting base may be mounted to a mmmting 
button or anachment element at the vehicle windshield via 
a breakaway mounting constmction. such as by utilizing 
aspects of the mounting constmctions described in U.S. Pat. 
Nos. 5.820.097 and/or 5, I 00.095, which are hereby incor
porated herein by reference in their entireties. The mounting 
arm may comprise a molded (such as injection molded) 
polymeric mounting arm or may be otherwise formed, 
depending on the particular application of the mirror assem
bly (and may utilize aspects of the mounting assemblies 
described iJ1 U.S. Pat. Nos. 6,318,870; 6,593,565: 6,690, 
268; 6,540.193; 4.936,533; 5,820,097; 5,100,095; 7,249, 
860; 6,877.709; 6,329,925; 7,289,037; 7,249.860 and/or 
6,483,438, and/or U.S. patent application Ser. No. I J/226, 
628, filed Sep. 14. 2005 and published Mar. 23, 2006 as U.S. 
Pat. Pub. No. US-2006-0061008, and/or PCT Application 
No. PCT/US2010/028130, filed Mar. 22, 2010. which are 
hereby incorporated herein by reference in their entireties). 

The mirror assembly may comprise any suitable construc
tion, such as. for example. a mirror assembly with the 
reflective element being nested in the mirror casing and with 
the mirror casing having a curved or beveled perimeter edge 
around the reflective element and with no overlap onto the 
front surface of the reflective element (such as by utilizing 
aspects of the mirror assemblies described in U.S. Pat. Nos. 
7,255,451 ; 7.289.037; 7,360,932 and/or 8.049,640, and/or 

40 tional Publication No. WO 2011/044312, which are hereby 
incorporated herein by reference in their entireties, in order 
to obviate/avoid a sharp edge at the front or outermost 
perimeter stuface of the mirror reflective element and mirror 
assembly that could potellliaJly hurt/injure an occupant of a 

45 vehicle equipped with the interior rearview mirror assembly 
during an accident. 

111e mirror casing 12 may comprise any suitable mirror 
casing, and may comprise a plastic or polymeric molded 
casing or housing. Optionally, for applications where the 

50 perimeter edge region of the front substrate of the mirror 
reflective element 14 is curved and exposed (such as 
described in PCT Application No. PCT/US201 l /056295, 
filed Oct. 14. 201 I and published Apr. 19, 2012 as Interna
tional Publication No. WO 2012/051500, and/or PCT Appli-

55 cation No. PCT/US2010/032017. filed Apr. 22, 2010 and 
published Oct. 28. 2010 as International Publication No. 
WO 2010/124064, and/or PCT Application No. PCT/USl0/ 
51741 , filed Oct. 7, 2010 and published Apr. 14. 2011 as 
International Publicat ion No. WO 2011/044312. which arc 

60 hereby incorporated herein by reference in their entireties), 
the mirror casing 12 may comprise a mecaJJic finish or high 
gloss finish or textured finish or the like at least at the 
forward portion that abuts the rear of the front substrate (or 
the rear of a prismatic substrate for prismatic mirror appli-

65 cations). The curved or contoured or sculpted finished or 
polished perimeter regions of the reflective element in such 
applications appear reflective due to the perimeter band 

Motherson Innovations v. Magna Mirrors 
Motherson Exhibit 1001, Page 93



us 10,261,648 8 2 
29 

disposed at the rear surface of the front substrate of au 
electrochromic (or due to the reflector coariog at the rear 
surface of a prismatic reflective element). Thus. it is desir
able to form the exterior surface of the mirror casing (at least 
at or near the forward edge region of the mirror casing that 5 
abuts the .rear surface of the reflective element substrate) 
with a finished surface to provide an enhanced aesthetic 
appearance immediately adjacent and to the rear of the 
curved transition surface of the reflective element. For 
example, the mirror casing may be pai11ted or in-mold 10 

decorated to create or establish a desired finish or appear
ance around the forward perimeter region of the casing so as 
to provide a continuity of appearance at the interface or 
junction of the mirror casing and reflective element. For 
example, with an in-mold film approach. the mirror casing 15 
may have a reflective appearance or a brnshed metallic 
appearance (such as bnished stainless steel or brushed nickel 
appearance). Optionally, for example, the mirror casing may 
comprise an in-mold paint, or the mirror casing may be 
painted, such as via a high gloss paint and such as in a 20 
similar manner as an exterior rearview mirror assemblles, to 
provide the desired color or appearance. Optionally, the 
mirror casing may be colored and the mirror mounting 
assembly may also be colored, or they may be powder 
coated grey or black or the like. so as to provide a generally 25 

uniform appearance. Optionally. the mirror casing may be 
formed to have an all around metallic appearance, or may be 
formed to have a particular finish or texture (such as 
stippllng or patterns or the like formed or established at the 
oute r surface of t11e mirror casing) impacted or established 30 
at the casing, and the texlllred casing may also be decorated 

30 
a foam tape or adhesive tape 242 or the like. The user inputs 
and touch sensors and mirror assemblies may be otherwise 
similar to the mirror assemblies discussed above, such that 
a detailed discussion of the mirror assemblies need not be 
repeated herein. Optionally. display icons ofa second appli
que (no t shown in FJGS. 25 and 26A-C) may be disposed 
above the user inputs 220 and touch area 221 and may be 
illuminated or backlit so as to be displayed on demand for 
viewing th.rough the reflective element ru1d through the 
mirror reflector of the prismatic reflective element, such as 
when a respective one of the user inputs is actuated by the 
driver of the vehicle. 

In the illustrated embodiment, and as shown in FIG. 26C, 
mirror assembly 210 includes a rnbber or silicone or elas
tomeric or resilient gasket or pad 241, which is disposed at 
the rear of the touch sensor 224 and between t11e touch 
sensor 224 and the attacluuent plate 244 when the mirror 
assembly is assembled toget11er. The gasket 241 is formed 
with apertures that generally align with the illumination 
sources 248 and the user iuputs 220a, 220b, 220c to allow 
light to pass therethrough, and the gasket 241 also includes 
apertures that receive the electrical coJlllectors 225 of the 
touch sensor, such as in a similar mrumer as discussed above. 
Thus, when t11e co1mectors 225 (such as a multi-pin socket 
type of com1ector) are received in the apertures oft11e gasket, 
electrical cotmection may be made (via insertion of pins or 
tem1inals at the circuit board 246 in to the respective sockets 
of the connectors 225) as the touch sensor and reflective 
element are attached at the attachment plate. The gasket 241 
comprises a compressible or resilient material that, when the 
reflective element and touch sensor are attached at the 
anachment plate, presses the appliquc 228 and sensor 224 
against t11e rear glass surface of the prismatic reflective 
element so that tbc applique is substantially flat against the 
glass and there is reduced air at the applique and sensors. 

In the illustrated embodiment. the indicia or icons 221a, 
221b. 221c and associated user inputs are provided for a 
telematics system of a vehicle. such as an ONSTAR® 
system or the like. One of the indicia 221a thus may indicate 
that a respective or corresponding user input or touch pad is 
for initia ting a telephone call or the like, whi le another of the 
indicia 221b may indicate that a respective or corresponding 
user input or touch pad is for connecting the vehicle com
munication system or telematics system to a remote service 

or painted or the like to provide the desired appearance. 
TI1Us, the mirror casing may be formed or processed to 
provide au a lfamat ive carryover of the bi gh gloss/ reflective 
appearance of the exposed polished curved transition surface 35 

of the glass substrate of the reflective element to the exterior 
surface of the mirror casing at least around and along the 
mirror casing at the junction of the reflective element and 
mirror casing and at least immediately rearward of the 
junction of the reflecfive element and mirror casing. Option- 40 
ally. the perimeter regions of the mirror casing lllay be 
reduced in size/depth so that the casing may be genera Uy not 
viewable at the rear perimeter of the glass substrate when the 
mirror assembly is normally mounted in a vehicle and 
normally viewed by a driver of t11e vehicle. 45 o r the like, and another of t1ie indicia 221c (such as a red 

cross or an "SOS" icon or the like) may indicate that a 
respective or corresponding user input or touch pad is for 
coru1ecting the vehicle con1Jmmication system or te lematics 

Althougl1 shown as an e lcctrochromic mirror application, 
it is envisioned that such touch elements may be suitable for 
prismatic mirror constn.ictions as well, while remaining 
within the spirit aod scope of the present invention. For 
example, the user inputs and iconistic touch pads or display 50 

areas discussed above may be suitable for use in a prismatic 
interior rearview mirror assembly, while remaining within 
t11e spirit and scope of the present invention. For example, 
and with reference to FIGS. 25 and 26A-C, a prismatic 
interior rearview mirror assembly 210 may include a mirror 55 
casing 212, a reflective element (such as reflective element 
214, discussed above) and toggle mechanism 217 and user 
inputs 220, such as user inputs disposed behind the reflective 
e lement. The user inputs 220 and circuit element 224 are 
disposed behind associated icons 221a, 221b, 221c, and the 60 

icons may be formed at a darkened applique 228 (which may 
optiooally be adhered to the circuit element via an adhesive 
238), such that fingerprints and/or smudges at the touch 
areas may be Jess visible/discernible. The icons may be 
backlit via one or more ligl1t emitting diodes 248 or the like 65 
at a circuit element or board 246. TI1e reflective element 214 
is attached or adhered at an attacluncnt plate 244, such as via 

system to an emergency response system or the like. Thus, 
the user may be readily recognize the [·unctions associated 
with the user inputs and may be invited to touch the 
appropriate location of the front surface of the reflective 
element to activate/control t11e selected or desired fonction. 
ln the illustrated embodimeot, the indicia or icons may be 
established at an applique that is disposed behind a window 
or area with a background color that demarcates or distin-
guishes the window or area from the principal reflecting area 
of the reflective element (such as, for example, a grey 
background color or the like). 

The prismatic mirror assembly may be mounted or 
attached at an interior portion of a vehicle (such as at an 
iuterior surface of a vehicle windshield) via aoy suitable 
mollllting means, and the reflective element may be toggled 
or flipped or adjusted between its daytime reflectivity posi
tion and its nighttime reflectivity position via any suitable 
toggle means, such as by utilizing aspects of the mirror 
assemblies described in U.S. Pat. Nos. 6,3 18,870 and/or 
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7,249,860, and/or U.S. Publication No. US-2010-0085653, 
published Apr. 8. 20 I 0. which arc hereby incorporated 
herein by reference in their entireties. Optionally, the interior 
rearview mirror assembly may include circuitry therein 
(such as at a printed circuit board or the like disposed withi11 
the mirror casing, and electrical connectio11 to the circuitry 
may be made via an electrical lead or coooector of a wiring 
harness of the vehicle. Optionally, the electrical co11J1ector 
may be received through the mirror casing and through an 
aperture established tJ1rough the toggle element. such as by 
uti lizing aspects of the mirror assemblies described in U.S. 
Pat. No. 5,798,688 and/or U.S. Publication No. US-2010-
0085653, published Apr. 8. 2010. which are hereby incor
porated herein by reference in their entireties. 

The icons and associated touch or proximity sensors of 
the mirror assemblies of the present invention may be used 
as the acmal switch and may utilize multiple technologies. 
Optionally, for example, ilie touch proximity sensor may 
utilize capacit ive touch teclrnology, JR touch technology, 
ALSBNTls·rM touch systems techuology, capacitive sensing 
technology. field effect technology. HSS technology and/or 
ilie like. depeuding on the particular application of the 
mirror assembly and user inputs or touch/proximity sensors. 
For example. the touch sensor may detect when an electri
cally conductive object or material enters an electric field at 
or near the sensor. The sensor, responsive to a voltage 
applied thereto, tnay generate an electric field that may 
emanate through the glass substrate of the mirror reflective 
element, and when a conductive object or material enters the 
field, the sensor detects the change and generates an output 
signal indicative of tJ1e detected touch or proximity of the 
object or finger. Optionally. and desirably, the sensor may 
provide a digital output indicative of the se11sing of the 
object or touch. Optio11a lly. and desirably, tbe toucb sensors 
may be operable over wide temperamre ranges, such as 
between, for example, -40 and +120 degrees C., making it 
suitable for automotive applications. 

Within the scope of the present invention, various touch 
or proximity teclrnologics. including surface capacitance 
touch, projection (projected) capacitance touch, resistive 
touch, infrared (JR) touch (where an JR beam or the like is 
interrupted and/or sensed), surface acoustic wave (SAW) 
touch, and close field effect touch, as are commonly known 
in the touch sensor art. Such touch sensors may utilize 
aspects of the user input systems described in U.S. Pat. No. 
8,154,418 and/or PCT Application No. PCT/US2011/ 
056295, filed Oct. 14, 201 J and published Apr. 19, 2012 as 
J nternational Publication No. WO 2012/05 I 500, and/or PCT 
Application No. PCT/USl0/51741. filed Oct. 7, 2010 and 
published Apr. 14, 20ll as International Publication No. 
WO 2011/044312, U.S. Pat. No. 7,360,932 and/or U.S. 
patent application Ser. No. 12/091.525, filed Apr. 25. 2008 
and published Jan. 15, 2009 as U.S. Pat. Pub. No. US-2009-
0015736; Ser. No. 11/239,980, filed Sep. 30, 2005 and 
published Jun. I 5, 2006 as U.S. Pat. Pub. No. US-2006-
01259 l 9: and/or Ser. No. 12/576.550. filed Oct. 9, 2009 and 
published Apr. 15, 2010 as U.S. Pat. Pub. No. US-2010-
0091394, which are hereby incorporated herein by reference 
in their entireties. 

Optionally, the user inputs or touch sensors of an electro
optic or prismatic mirror assembly may comprise reconfigu
rable user inputs, such that in one situation or setting. the 
user inputs provide one feamre or function ( or set of features 
or functions. such as, for example, for control and operation 
of a telematics system) and in another sin,ation or setting, 
the user inputs provide a second different fean,re or fonction 
(or set of features or fimctions, snch as, for example, for 

32 
control and operation of a universal garage door opening 
system, such as a vehicle based garage door opening system 
of tJ1e types described in U.S. Pat. Nos. 6,396,408; 6,362, 
771; 7,023,322 and/or 5,798.688, which are hereby incor-

5 porated herein by reference in their entireties). Thus. wben 
tJ1e system is set for one type of operation, a person touching 
a particular area of the touch sensitive region of the mirror 
reflective element assembly may act1.iate a particular or 
selected function. and when the system is set for another 

10 type of operation, a person touching the same particular area 
of the touch se11sitive region of the mirror reflective element 
assembly may actuate a different firnction. For example, and 
with reference to FIG. 1, when the telematics function is 
selected for the user i.nputs 21a, 21b. 21c , actuation of the 

15 user inputs controls ilie telematics system in accordance 
with the indicator displayed at the respective user input or 
touch region. When it is desired to control. for example, a 
garage door opener of the vehicle, the user may actuate or 
toggle a selection input or touch sensor (not shown), 

20 whereby the operation of tbe user inputs 21a, 21b, 21c is 
changed or reconfigured to control the garage door opener of 
the vehicle. so that when, for example. a user presses input 
21a, the garage door opener system generates tJ1e appropri
ate signal for opening the garage door that is associated with 

25 that input. 
TI1e user inputs thus may be selected or toggled for other 

features or fonctions to provide multiple functious at the 
mirror assembly with only a small munber (such as tLtree or 
four) of user inputs or touch sensors. The functions of the 

30 user inputs may be selected by the user, such as via actuation 
of anotJ1er user input or toggle or switch (such as a fourth 
user input or touch sensor (not shown) in PJG. 1) , whereby 
tbe user may toggle between the two (or more) sets of 
:functious associated with the user inputs o r touch se11sors. 

35 Thus, for example, a single recoofig11rable user input or 
sensor may be disposed at each touch region, whereby the 
user inputs may be reconfigured to provide a selected or 
appropriate output via actuation of a selection input or 
toggle switch or d1e like (such as responsive to an additional 

40 or fourth button or input or switch/toggle). Optionally. each 
of the touch sensi tive regions may comprise or may be 
associated with two (or more) separate and distinct inputs or 
sensors disposed at each touch location, whereby the opera
tion of a selected one of the separate inputs or sensors may 

45 be selected or controlled via acntation of a selection inplll or 
toggle switch or the like (such as responsive to acmation of 
an additional or fourtJ1 button or input or switch/toggle). 

Optionally, the selection or toggle function may be 
achieved via appropriate actllation of one or more of the 

50 reconfigurable user inputs. For example, a user may press 
and bold one of the existing inputs for a period of time ( or 
may prcss/acmate d1e user input or sensor a predetermined 
number of ti.mes (such as two or more acntations within one 
second (or more or less) or the like) to change/reconfigure 

55 tbe fllnctions of the user inputs, or the user may press a 
predetermined combination of inputs or sensors at one time 
to change/reconfigure ilie functions of the user inputs. 

Optionally, the backlit icons 22a. 22b, 22c (FIG. 2) may 
be changed 10 show or indicate the selected function of the 

60 respective user i11put or touch sensor, so tJiat the user is 
cognitively aware of the functio11 of the user inputs when the 
user is actuating one or more of the user inputs. Optionally, 
the backlighting of the user inputs may be changed to 
indicate the different functions of the user inputs. For 

65 example, when backlit in white or otl1er color, ilie inputs 
may operate to cont rol the telematics system. but when 
backlit in red or other color, d1e inputs may operate to 
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control the garage door opener system (or other system or 
accessory of the vehicle). In such an application, the icons 
at the user inputs may be generic so that the color or 
appearance change (in response to the selected function or 
functions) is readily perceived and understood by the user. 
Optionally. two icons may be provided for each user input, 
with one icon representing the telematics function of the 
user i11put and illuminating when the respective user input is 
actuated when the user inputs are in the telematics mode, 
and another icon (which may be disposed above or below the 
first icon or to either side of the first icon, but still generally 
above the respective user input) representing the garage door 
opening function (or other f1.111ction) of the user input and 
illuminating when the respective user input is acn,ated when 
the user inputs are in the garage door opener mode (or other 
mode). 

Thus, the present invention may provide multiple controls 
o r functions of the user inputs or sensors at a reduced cost 
and at a reduced size (by avoiding having to add additional 
touch sensors and associated circuitry for six or nine (or 
more or less) control features). lt is envisioned that the 
telematics functions of the user inputs would be the default 
function, and the icons may reflect the appropriate telemat-
ics function for the respective inputs or sensors. Optionally. 
if the telematics system is not used (such as when a user or 
vehicle owner does not subscribe to the system or does not 
renew their subscription). the system may be reconfigurable 
to allow the user select and set the garage door opener 
function (or other function) as the default function of the 
user inputs or touch sensors. 111e mirror assembly and user 
input system thus is able to switch between two (or more) 
features while utilizing the same three (or more or less) user 
inputs or touch sensors or buttons. 

Other 1nirror and user input desigus or configurations may 
be contemplated for a mirror assembly that incorporates 
touch sensors or proximiiy sensors in accordance with the 
present invention. For example. the mirror assembly may 
include a plastic molding that comprises a portion that (a) 
abuts a circumferential edge of the mirror g lass substrate 
(such as the front glass substrate of an electrochromic mirror 
reflective element or a glass prism of a prismatic mirror 
reflective element) and (b) has an outer curved surface that 
extends from generally adjacent to a first surface of the glass 
substrate and that may lack a sharp edge, such as described 
in U.S. Pat. Nos. 7.255,541 ; 7,289,037; 7,360,932 and/or 
8,049,640, and/or U.S. patent application Ser. No. 12/752, 
305. filed Apr. J, 2010, now U.S. Pat. No. 8,529,108, which 
are hereby incorpomted herein by reference in their entire
ties. Optionally, for example. the mirror assembly may 
include a reflective element with a beveled or rounded or 
curved front perimeter of the glass substrate that may be 
exposed to, contactable by and viewable by the driver of the 
vehicle when the interior rearview mirror assembly is nor
mally mounted in the vehicle, such as described in U.S. Des. 
Pat. Nos. D633,423; D633,0l 9; D638,761 and/or D647,017, 
and/or PCT Application No. PCT/US20l 1/056295, filed 
Oct. 14, 2011 and published Apr. 19, 2012 as lnternational 
Publication No. WO 2012/051500, and/or PCT Application 
No. PCT/US20 10/032017, filed Apr. 22, 2010and published 
Oct. 28, 2010 as International Publication No. WO 2010/ 

34 
Optionally, for example, and with reference to FIG. 27, a 

mirror assembly 310 may include a mirror casing 312 and a 
reflective element 314 (such as au electrochromic reflective 
element, such as shown in FIG. 27, or such as a prismatic 

5 reflective element), wid1 a bezel ponion 315 disposed at the 
front edge portion of the mirror casing 312, and with the 
bezel portion 315 including a transparent cover panel or 
substrate 315a disposed at the front surface of the reflective 
element (and such as by utilizing aspects of the mirror 

10 assemblies described in International Publication No. WO 
2011/044312. published Apr. 14, 201 I, and/or PCT Appli
cation No. PCT/US2011/056295, filed Oct. J 4, 201 J and 
published 011 Apr. I 9, 2012 as lntemational Publication No. 
WO 2012/051500, which are hereby incorporated herein by 

15 reference iu their entireties). The transparent cover 315a 
may comprise a plastic substrate that is disposed over the 
glass substrate of the reflective element and that is integrated 
with the plastic bezel casing portion 315. For exan1ple, the 
bezel portion 315 may comprise an opaque perimeter por-

20 tion 315b (such as a black or chrome or colored plastic 
portion or the like) disposed along and around the perimeter 
of the reflective element 314. with a transparent cover 
portion 315a integrally formed or molded with the perimeter 
portion 315b, such that the bezel portion 315 encompasses 

25 the front of the reflective element and substantially houses or 
encases the reflective element at the rear mirror housing or 
casing 312. 

Optionally, such as for electrochromic mirror applica
tions, tile transparent cover portion 315a may include a 

30 per.imeter border band or opaque portion about and along its 
perimeter region, such thal the cover portion 315a provides 
a hiding layer that f1mctions to hide or conceal or render 
covert the perimeter seal of the reflective element (such that 
the reflective element may be manufactured without such a 

35 perin1eter band established at and along the perimeter region 
of the second or rear surface of the front or first substrate). 
For example. the opaque bezel portion 315b may overlap the 
perimeter region of the reflective element to provide the 
opaque border band around or along the perimeter region of 

40 the reflective element. 111e bezel portion 315 may a ttach to 
the miJTOr casing 312 via any suitable attaching means, such 
as by utilizing aspects of the mirror assemblies described in 
PCT Application No. PCT/US20l 1/056295, filed Oct. J4, 
20ll and published on Apr. 19, 2012 as International Pub-

45 lication No. WO 2012/051500, and/or U.S. provisional 
applications, Ser. No. 61/554,0 17. filed Nov. l, 201 I ; and/or 
Ser. No. 61/543.492, filed Oct. 5. 201 J, which are hereby 
incorporated herein by reference in their entireties. The 
reflective element 314 may be attached at a back plate 

50 attached at the mirror casing 312 or may be attached at the 
bezel portion 315. dependiug on the particular application of 
the mirror assembly. 

Optionally, other bezel and/or glass substrate construc
tions may be selected or implemented to provide a curved or 

55 beveled perimeter edge at and around the periphery of the 
reflective element. while remaining within the spirit and 
scope of the present invention. With reference to FIGS. 
30-39, various bezel and glass substrate shapes are shown 
diat provide such a curved or beveled periphery at the 

60 reflective element and/or bezel of the mirror assemblies of 
l 24064. and/or PCT Application No. PCT/USl0/51741. 
filed Oct. 7, 2010 and published Apr. 14, 2011 as lntema
tioual Publication No. WO 2011/044312, which are hereby 
incorporated herein by reference in their entireties. Option
a lly, the mirror assembly may include a conventional bezel, 65 
such as described in U.S. Pat. No. 7.224,324. which is 
hereby incorporated herein by reference in its entirety. 

the present invention. 
For example. aud with reference Io FIGS. 30-34, a mirror 

assembly may include an electrochromic reflective element 
350 having a front substrate 352 aud a rear substrate 354 and 
an electrochromic medium 356 disposed therebetween and 
bounded by a perimeter seal 358. Optionally. an opaque 
perimeter hiding layer or band 360 may be disposed al the 
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rear surface of the front substrate to render covert tbe mirror 
casing 362 and perimeter seal 358 to a person viewing the 
reflective element from inside the vehicle when the mirror 
assembly is normally mounted in tbe vehicle. As shown in 
l?JG. 30. the front substrate 352 has a rounded or curved 5 

transition between tbe front surface of the prismatic sub
strate and the side surface of the mirror casing (so that the 
radius or curved transition region is split or shared between 
the bezel and the perimeter region of the prismatic sub
strate). Optionally, and witJ1 reference to FIG. 38, the bezel 
portion 374" may partially overlap a beveled edge region perimeter edge region 352a that provides or establishes the 

curved transition between the front surface of the front 
substrate and the side surface of the mirror casing. Option
ally, and with reference to FIG. 31. a bezel portion 364 may 
provide or include a rounded or curved perimeter edge 
region 364a that provides or establishes the curved transition 
between the front surface of the front substrate o f au 
electrochromic reflective element and the side surface of the 
mirror casing. Optionally, and with reference to FIG. 32. the 
bezel portion 364' may be partially curved and the perimeter 
edge region 352a' of the front substrate 352' of an electro
chromic reflective clement may be partially curved so that 
the bezel portion and the edge region of the front substrate 
cooperate or combine to provide or establish the curved 
transition between the front surface of the front substrate and 
the side surface of the mirror casing (so that the radius or 
curved transition reg-ion is split or shared between the bezel 
and the perimeter region of the front substrate). Optionally, 
and with reference to FIG. 33, the bezel portion 364" may 
partially overlap a beveled edge region 352a" of the front 
substrate 352" of an electrochromic reflective element. witb 
the bezel portion 364" providing or establishing tbe curved 
transitfon between tbe front surface of the front substrate and 
the side surface of tbe mirror casing, and witb tbe rear of the 
overlapping bezel portion optionally being configured or 
sbaped to correspond to and receive the beveled edge region 
of the front substrate. In such an embodiment, the perimeter 
seal 358" may be disposed so as to be generally bebind the 
overlapping bezel portion to render covert the perimeter seal 
so that a perimeter biding layer or opaque perimeter band 
may not be included. Optionally, and witb reference to FIG. 
34. a rhin bezel or cover portion 366 may partially overlap 
a perimeter region of a front substrate 352"' of an electro
chromic reflective element. such as at a notch or recess 
352b"' established at the from surface of the front substrate 
and along the perimeter region of tbe front surface of the 
front substrate (and with the recess 352b"' receiving the 
overlapping cover portion tberein sucb tbat an outer surface 
366a of the cover portion is generaJly flush with or generally 
coplanar with the front surface of the front substrate). In 
such an embodiment, the perimeter seal 358"' may be 
disposed so as to be generally behind the overlapping cover 
portion to render covert the perimeter seal so tbat a perimeter 
hiding layer or opaque perimeter band may not be included. 

Optionally, and with reference to FIGS. 35-39. a mirror 
assembly may include a prismatic reflective element having 
a prismatic or wedge-shaped g lass substrate with a reflector 
coating or layer at its rear surface. As shown in FIG. 35. the 
prismatic substrate 370 bas a rounded or curved perimeter 
edge region 370a that provides or establishes a curved 
transition between the front surface of the prismatic sub
strate and the side surface of the mirror casing 372. Option
ally, and with reference to l?IG. 36. a bezel portion 374 may 
provide or include a rounded or cu.rved perimeter edge 
region 374a that provides or establishes the curved transition 
between the front surface of a prismatic substrate and the 
side surface of the mirror casing. Optionally, and witb 
reference to FIG. 37. the bezel portion 374' may be partially 
curved and the perimeter edge region 370a' of a prismatic 
substrate 370' may be partially curved so that the bezel 
portion and the edge region of the prismatic substrate 
cooperate or combine lo provide or establish the curved 

370a" of a prismatic substrate 370". with the bezel portion 
374" providing or establishing the curved transition between 
the front surface of the prismatic substrate and the side 

10 surface of tbe mirror casing, and with the rear of the 
overlapping bezel portion optionally being config1.tred or 
shaped 10 correspond to and receive tl1e beveled edge region 
of tJ1e prismatic substrate. Optionally, and with reference to 
FIG. 39, a tbin bezel or cover port-ion 376 may partially 

15 overlap a perimeter region of the front surface of a prismatic 
substrate 370"', such as al a notch or recess 370b"' estab
lished at the front surface of the prismatic substrate and 
along the perimeter region of the front surface of the 
prismatic substrate (and with the recess 370b"' receiving the 

20 overlapping cover portion U1erein such that an outer surface 
376a of the cover portion is generally flush witb or generaJly 
coplanar with the front surface of the prismatic substrate). 

Optionally, and with reference to FIG. 40, a thin fiat bezel 
or cover element 377 may partially overlap a perimeter 

25 region of the front surface of the mirror substrate 317 (such 
as a front substrate of an electro-optic or electrochromic 
reflective element or such as a prismatic substrate of a 
prismatic reflective element). The bezel element 377 com
prises a thin (such as about 0.4 mm tb.ick or tbereabouts) 

30 clement that is curved to provide a curved or rounded outer 
perimeter region around the mirror substrate 317 (and may 
have a filler clement or attaching clement 378 disposed at the 
inner region of the curved element for attaching tbe bezel 
element to tbe mirror casing). The bezel e lement 377 may 

35 comprise a molded polymeric or plastic element or a 
stamped meta llic material, or may be overmolded witb 
selected features. 1l1e bezel element overlaps a perimeter 
region of the generally planar from surface of the mirror 
substrate (and may be adhered to tJ1e front surface of the 

40 mirror substrate) and (because of the thin or low profile of 
the bezel element) provides a nearly flush appearance to a 
person viewing tbe mirror assembly when the mirror assem
bly is normally mounted in a vehicle. Optionally, tJ1e flat or 
thin bezel element may be finished via any suitable manner 

45 to provide tJ1e desired appearance and/or texture and/or 
reflectivity and/or the like at the bezel element and around 
tbe periphery of the mirror substrate. 

Clearly, other shapes and configurations of the front 
substrate of an electrochromic reflectjve element or a pris-

50 mat-ic substrate of a prismatic reflective element and/or a 
bezel or mirror casing or cover portion may be implemented 
to provide or establish the curved transition between the 
front surface of the front substrate or prismatic substrate and 
a side surface of the mirror casing, wbile remaining within 

55 tbe spirit and scope of the presem invention (and such as by 
utilizing aspects of the mirror assemblies described in U .S. 
Des. Pat. Nos. D633,423; D633,0J 9; D638,761 and/or 
D647,017, and/or PCT Application No. PCT/US2011/ 
056295, filed Oct. 14, 201 I and published on Apr. 19, 2012 

60 as International Publication No. WO 2012/051500, and/or 
PCT Application No. PCT/US2010/032017, filed Apr. 22, 
2010 and published Oct. 28. 2010 as International Publica
tion No. WO 2010/124064, and/or PCT Application No. 
PCT/USl0/51741 , filed Oct.7.2010 and published Apr. 14, 

65 201 l as Internatfonal Publication No. WO 20ll/0443J2, 
which a re all hereby incorporated herein by reference in 
their entireties). The reflective element may be disposed at 
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or buttons or switches or the like) may be disposed at the 
side bezel portions so that the user touches the side bezel 
portions to actuate or control one or more accessories and 
thus does not have to touch the mirror reflective element to 

and/or attached at the bezel or mirror casing or cover 
element via any suitable means, such as adhesive or snap 
together construction or molding of the bezel or casing or 
element at least partialJy at or over the perimeter regions of 
the reflective element. 

Optionally, the reflective element (such as a reflective 
element having a curved or rounded or beveled front perim
eter edge region, such as discussed above) may be tnmcated 

5 actuate or control the accessory or accessories. Clearly. the 
mirror assembly may include otJ1cr user inputs, such as 
touch sensors at or behind the front substrate of the reflective 
elemeut. such as discussed above. 

or cm and a portion or a bezel (such as a bezel or mirror 
casing portion having a similarly curved or rounded or 10 

beveled front perimeter region) may be disposed at the cut 
portion or portions of the reflective element, in order to 
provide a partially exposed bezel at the front of the reflective 
element. For example, and with reference to FIGS. 41A-42. 
a mirror assembly 380 includes a mirror reflective element 15 
382 (such as an electrocllrOmic mirror reflective element or 
prismatic mirror reflective element or the like) and a front 
mirror casing portion or bezel portion 384 that is part ialJy 
exposed to a person viewing the from of the mirror (such as 
a driver of a vellicle viewing the mirror assembly when the 20 
mirror assembly is normally mounted in the vehicle) at side 
regions of the mirror reflective element and mirror assembly. 
ln the illustrated embodiment, the mirror reflective element 
382 has curved or rounded upper and lower front perimeter 
edge regions 382a, 382b and cut or non-rounded side 25 

regions 382c. while the from mirror casing portion or bezel 
portion 384 partially receives the reflective element therein 
and has side portions 384a that abut the side regions 382c of 
the mirror reflective element 382. with the side portions 
384a having curved or rounded front perimeter edge regions 30 
384b that are curved or row1ded in a similar manner or shape 
or form as the upper and lower front perimeter edge regions 
382a, 382b of mirror reflective element 382. Thus, the front 
surface 384c of the side bezel portion 384a is geuerally 
coplanar with the front surface 382d of the mirror reflective 35 

element at the side regions. and the curved peri!lleter edge 
regions 382a, 382b and 384b are substantially similar aud 
have substantially similar profiles at the junction between 
the bezel portion and rel'lective element. so that the side 
bezel portions 384a generally correspond to the profile and 40 
surfaces of the reflective element at the cut side regious of 
the mirror reflective element. The front mirror casing portion 
or bezel portion may be anached at a rear mirror casing 
portion 386 (FIG. 418) or the mirror casing and side bezel 
portions may be unitarily fonned as a single unitary mirror 45 
casing. 

Optioually, and as shown in FIGS. 41A-42, the bezel 
portion 384 may have a rear portion 384d that abuts against 
the rear surface of the reflective element (such as against a 
perimeter rear surface region of a front substrate of an 50 

electrochromic reflective element or such as against at least 
a perimeter rear surface region of a prismatic substrate of a 
prismatic reflective element), so as to partially receive the 
reflective element between the side bezel portions 384a of 
the bezel portion 384. The side bezel portions 384a (and/or 55 
the other portions of the bezel) may have a different appear
ance or colored or metallic appearance to contrast the mirror 
reflective element or to geuerally match the mirror reflective 
e lement, in order to provide the desired appearance for the 
mirror assembly. Optionally, the side bezel portions 384a 60 

(and optionally the rear bezel portion 384d) may have a 
metallic appearance or may be selectively colored (such as 
to customize the mirror reflective element for an individual's 
desire or taste or to generally match or contrast a vehicle 
trim/lighting color scheme or the like) to provide an 65 
enhanced aesthetic appearance for the mirror assembly. 
Optionally, one or more user inputs (such as touch sensors 

Optionally, for example. a touch sensitive element for a 
mirror assembly of the present invention can be a capacitive 
type or a resistive type or an inductive type, such as are 
known in the touch pauel a rts. including such as disclosed in 
U.S. Pat. Nos. 3.798.370; 4,198,539: 4,661,655; 4,731.508; 
4,822.957; 5,045,644; 6,001 .486; 6,087,012: 6,627.918; 
6,787.240 and/or 7,224,324, and U.S. patent application Ser. 
No. 09/946.228, filed Sep. 5. 2001 and published Mar. 14, 
2002 as U.S. Pat. Publication No. US2002/0031622; and/or 
Ser. No. 10/744,522, filed Dec. 23, 2003 and published Jul. 
15, 2004 as U.S. Pat. Publica1ion No. US2004/0137240, 
and/or U.S. provisional application Ser. No. 60/244,577, 
filed Oct. 31, 2000. which are hereby incorporated herein by 
reference in their entireties. Also. the touch inputs of the 
present invention do not necessarily require physical contact 
between the driver's finger and touch sensitive element. 
Close approach of the driver's fu1ger (or a stylus or other 
touch/proximity means) to tJ1e touch sensitive surface may 
suffice to achieve a touch input. This can thus be by 
non-contacting input or by contacting input by a variety of 
means such as thermal or pyro detection, capacitive or 
inductive detection, resistive sensing, electromagnetic dis
turbance sensing or the .like. Optionally, a reading of the 
fingerprint of the person touching the mirror reflector can be 
taken lo verify identity of the person and so authorize 
particular actions in response (such as turning on the vehicle 
ignition, such as to start the engine, conducting a remote 
banking transaction, identifying a person for the purpose of 
setting vehicle accessories such as seat position. mirror 
position, climate control, audio system controls, ride system, 
and the like to the particular setting preferred by that 
individual person such as is common in vehicle memory 
systems). The touch sensitive elements or user actuatable 
selector elements may be responsive to a change in at least 
one of heat, electrical capacitance, electrical inductance or 
electrical resistance or the like due to at least close approach
ment of a lmma11 finger, and the mirror assembly may 
include a plurality of display elements at a plurality of 
display locatious, with a display element of the plura lity of 
display elements being associated with a respective one of 
the touch sensitive elements. The display element may be 
selectively activated or back.lit by activation of the respec
tive touch sensitive element, and optionally display infor-
mation desired by a user may be generated in response to the 
touch sensitive elements being aclllated by the user, with 
such display information being displayed at or near or above 
the display elements. l11e display location of the display 
element and the location of the respective touch sensitive 
element may be local one another or co-located such that a 
cognitive relationship between the display element and the 
respective touch sensitive clement is established. 

lbe user actuatable inputs of the present invention may be 
operable to control any of the accessories of or associated 
with tbe mirror assembly and/or accessory module or the 
like. OptionaJly, the mirror assembly and/or accessory mod
ule and/or console or the like may include other user inputs 
or actuating devices. without affecting the scope of the 
present invention. For example. the mirror assembly may 
include touch sensitive elements or touch sensors or prox-
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im.ity sensors, such as the types of touch sensitive elements 
described in U.S. Pat. Nos. 5.594.222: 6.001.486: 6,3 10.611; 
6,320,282; 6,627 ,9 I 8: 7,224,324 and/or 7,253,723, which 
are hereby incorporated herein by reference in their entire
ties. or such as proximity sensors of the types described ill 5 
U.S. Pat. Nos. 7,224,324; 7,249,860 and/or 7,446.924, and/ 
or PCT Application No. PCT/US03/40611. filed Dec. 19. 
2003 and published on Jul. 15, 2004 as PCT Publication No. 
WO 2004/058540 A2, which are hereby incorporated herein 
by reference in their entireties, or such as membrane type 10 

switches, such as described in U.S. Pat. No. 7,360,932, 
which is bereby incorporated herein by reference in its 
entirety, or such as detectors and the like, such as the types 
disclosed in U.S. Pat. Nos. 7.255,541; 6,504,531 ; 6,501.465: 
6.492,980: 6.452,479; 6,437.258 and 6.369,804, which are 15 
hereby incorporated herein by reference in their entireties, 
and/or the like. while remaining with.in the spiri t and scope 
of the present invention. 

Tims, the mirror reflective e lement assembly may include 
icons or indicia and respective user inputs to indicate to the 20 
user the function or functions associated with the respective 
user inputs or touch pads or areas. The icons may be present 
and viewable and discernible all the time and/or may be 
backlit icons. and may be branded or colored by the telem
atics supplier. Optionally, the icons may be part of a video 25 

mirror with a video display screen disposed behind the 
reflective element (and with the icons displayed by the video 
display screen and viewable through the transflective mirror 
reflector of the video mirror reflective element assembly), or 
the icons may be dedicated icons created by transmissive 30 
holes or areas or windows. such as with backlighting at the 
icon and icon area. Optiona lly, for example. the icons may 
comprise one or more colored masks disposed a t the rear 
surface of the reflective e lement, with one or more white 
LEDs backlighting the colored mask to backlight the icons. 35 

Optionally. the icons may, when backlit, be viewable 
through the third surface transflective mirror reflector of the 
mirror reflective element, or the icons may be fom1ed or 
established behind a hole or window created or fonned at 
and through the third surface mirror reflector in front of 40 
where the icon is disposed, with a colored pallem or icon or 
indicia disposed at or formed or established at the fourth or 
rear surface of the reflective element and corresponding 
and/or coinciding with the hole formed at least partially 
through the third surface reflector. so the user may view 45 
through the hole or window and see the icon (which may be 
backlit or otherwise illuminated if desired). Optionally, a 
strip of icons or indicia may be disposed a1 the rear of the 
reflective element or a liquid crystal display (LCD) may be 
disposed at the rear of the reflective element to display the 50 

icons at the respective areas and at or near the respective 
user inputs or touch pads established at the perin1eter band. 
TI1e icons thus may be reconfigurable icons as part of a video 
display screen of a video mirror or may be fixed icons. such 
as backli t fixed icons established at ihe rear of ll1e reflective 55 
element. The icons are formed or established or displayed at 
or near the respective user inputs or touch pads and thus are 
local to and cognitively associated with the respective user 
inputs o r touch pads. 

Optionally, the mirror assembly may include one or more 60 

other displays. such as ll1e types disclosed in U.S. Pat. Nos. 
5,530,240 and/or 6,329,925, which are hereby incorporated 
herein by reference in their entireties, and/or display-on
demand transflective type displays, such as the types dis
closed in U.S. Pat. Nos. 7.855,755; 7,274,501 : 7,255,451 ; 65 

7,195.381: 7.184,190: 7,046,448: 5.668.663; 5,724.187 and/ 
or 6,690.268, and/or in U.S. patent application Ser. No. 

40 
11/226,628, filed Sep. 14. 2005 and published Mar. 23, 2006 
as U.S. Pat. Pub. No. US-2006-006 1008; and/or Ser. No. 
10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 
as U.S. Pat. Pub. No. US-2006-0050018, which are al l 
hereby incorporated herei11 by reference in their entireties. 

Optionally, ll1e mirror assembly may include a perimeter 
lighting feature or ring that provides illumination (such as a 
low intensity illumination or glow) around the periphery of 
the reflective element (such as by utilizing aspects of the 
mirror assemblies described in U.S. patent application Ser. 
No. 13/644,593, filed Oct. 4, 2012, and published Apr. 11, 
20J3 as U.S. Publication No. US-2013-0088884, wli ich is 
hereby incorporated herein by reference in its entirety). For 
example, and with reference to FIGS. 43-458. an interior 
rearview mirror assembly 410 for a vehicle includes a mirror 
casing or housing or shroud or cap or holder 412, a reflective 
element 414 positioned at a front portion oft he mirror casing 
412 and a lighting system or device 416 operable to provide 
illumina tion at and behind and generally around the periph
ery of the reflective element 414. Mirror assembly 410 is 
adjustably mounted to an interior portion of a vehicle (such 
as to an interior surface of a vehicle windshield or a 
headliner of a vehicle or the like) via any suitable mounting 
strncn1re or mounting configuration or assembly. such as a 
single ball or pivot mounting configuration o r a double ball 
or pivot mmmting configuration or the like. 

In the illustrated embodiment, the lighting device or 
system 416 comprises one or more illumination sources 
(such as two or more light emitting diodes (LEDs)) and a 
light directing element or light guid ing element 418, 420 
(such as a plastic or polymeric light pipe or light directing 
clement). Optionally, and desirably. the light device 416 
includes an illumination source at each side or side perim
e ter portion of rl1e reflective elemeol, such that individual 
activation of one of the illumination sources will illlllllinate 
the perimeter ring or portion of that particular side or 
periphery portion of the reflective element, while illumina
tion or activation of both illumination sources will illumi
nate or provide illmninat ion around the entire or substan
tial ly the entire periphery of the reflective elemem. The 
lighting device provides a rearward facing light element 
(facing reaiward with respect to the vehicle when the mirror 
assembly is normally mounted in the vehicle) around the 
perimeter of the mirror reflective element that emits light 
arom1d (and optionally through) t11e perimeter of the mirror 
glass of the interior rearview mirror assembly. 

In the illustrated embodiment, the lighting device com
prises a bezel portion that is disposed around the periphery 
of the front substrate of the reflective element and that 
overlaps or encompasses the front or first surface of the 
reflective element (which may be a prismatic or electrochro
mic reflective element o r the like). The bezel portion or 
lighting device may be attached at the reflective elemem 
and/or the mirror casing via any suitable means, such as by 
adhering to the front surface of U1e reflective element (such 
as by utilizing aspects of the mirror assemblies described in 
U.S. Pat. No. 7,360,932, which is hereby incorporated 
herein by reference in its entirety), and/or such as by 
snapping or otherwise attaching to an open face of the mirror 
casing, such as utilizing aspects of the mirror assemblies 
described in U.S. patent application Ser. No. 13/644.593, 
filed Oct. 4. 2012, and published Apr. 11 , 2013 as U.S. 
Publication No. US-2013-0088884, which is hereby incor
porated herein by reference in its entirety. Thus, i!Jumination 
provided by the lighting device illuminates the bezel portion 
or stmcture and is visible from boll1 the sides and front of the 
mirror assembly so that boll1 halves of the light ring arc 
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visible to the driver and passengers of the vehicle. Option
ally, the light ring may be operable to emit different colors 
and/or may be intennittently operable or flashed, so as lo use 
color codes and/or blinking to indicate to the driver certain 
warnings or statuses or the like. Optionally, the two halves 5 
or portions can be lit or illuminated independently to display 
side-specific warnings. 

For example, the lighting device may comprise two 
separate light pipes and/or diffusers or the like (such as light 
pipes disposed along and within a thin perimeter bezel 10 

portion so that, when the illumination sources (which may 
be disposed al one of the ends of each of the light pipes) are 
activated, the illumination is provided along the respective 
bezel portion to provide a glow or illumination of the bezel 
portion). For example, The light ring or lighting strip or the 15 
like may each comprise a light pipe or light directing 
clement having a translucent outer wall or surface, such that 
illuminarion directed along the lighting srrip is viewable 
through the translucent wall of the lighting strip, whereby 
the lighting strip glows or is diffusely il lu1nina1ed along the 20 
respective perimeter portion of the reflective element of the 
mirror assembly. The outer wall of the lighting strip may 
comprise a black plastic material (or may comprise any 
suitable or desired or selected color or material) so that, 
when t.he illumination sources are not activated, the lighting 25 

device appears to be similar to a nomial or conventional 
be-t:el ponion of a mirror assembly. 

The two separate light pipes enable lighring each half of 
the mirror reflective element perimeter portion indepen
dently. Use of colored or color-changing lighting elements 30 
or blinking/flashing light may be used to indicate diJierent 
statuses. such as vehicle or safety system statuses. such as 
indicators relating to blind zone monitoring (where one side 
of the mirror may be illuminated to indicate detection of an 
object at that side of the vehicle and at or approaching the 35 

blind zone at that side of the vehicle), reverse assist (where 
one or both sides of the mirror may be illuminated to 
indicate object detection dttring a reversing maneuver of the 
vehicle), lane deparlllre (where one side of the mirror may 
be illuminated to ii1dicate that it is not safe to change lanes 40 
to a side lane adjacent that side of the vehicle, such as 
responsive to the driver acniating a lllm signal at that side of 
the vehicle), safety belt warning (where the driver or pas
senger side of the mirror may be illuminated to indicate that 
the driver or passenger is not wearing their seatbelt), prox- 45 
imity alert (where one side of the mirror may be illmninated 
to indicate detection of an object at that side of the vehicle), 
parking assist (where one or both sides of the mirror may be 
illuminated to indicate detection of an object at the respec
tive side of the vehicle during a parking maneuver of the 50 

vehicle), security aJarm status (where one or both sides of 
the mirror may be illuminated to indicate that a security 
system is activated ru1d/or to indicate detection of an intruder 
or the like). Optionally, the illumination source (such as a 
colored or variable colored light emit1ing diode or the like) 55 
may be adjusted to provide customization of colors. such as 
for a default state and for customizable warnings. Option
ally, it is envisioned that the illumination source or sources 
may be operable responsive to a music or audio input or the 
like, whereby the illumination sources may provide a music- 60 

controlled mood lighting mode or the like. 
-n1e ftmctional capabilities of tbe lighting device should 

meet the desired or required fonctional requirements of the 
OEM and any regulation requirements. The lighting device 
provides a means of illuminating the perimeter of the mirror 65 
reflective element of the imerior rearview mirror assembly 
and allows for customized light colors. For example, the 

42 
illumination feature may operate in conjunction with or 
corresponding to a selected custom color for the interior 
lighting of the vehicle (such as MYCOLOR® offered by 
Ford Motor Company), whereby the illumination color 
emitted by the illumination source or sources or lighting 
element of the interior rearview 1nirror assembly may be 
selected or customized by the user to a desired color or color 
combination. The colored illumination scheme may be 
selected to match the lighting scheme of the vehicle in which 
the mirror assembly is mounted or the owner of the vehicle 
may separately select a color scheme to customize or 
personalize the interior rearview mirror assembly (such as 
by utilizing aspects of the mirror assemblies described in 
U.S. Pat. Nos. 7,626,749; 7.255,451: 7,289,037. which are 
hereby incorporated herein by reference in their entireties). 

Optionally. the lighting device may include an active dual 
blind zone monitoring device that provides a visual alert (by 
illuminating an appropriate side of the mirror) that is gen
erally in the driver's forward field of view (and optionally 
the iufrror assembly or alert system may provide an audible 
alert and/or tactile and/or baptic ale11 as well). Such a visual 
indication in the driver's forward field of view limits the 
need to look away from road. Optionally, the lighting device 
may fm1ction in conjunction with a reverse assist system. 
For example, the lighting device may illuminate either or 
both sides of the mirror responsive to detection of an object 
rearward of the vehicle during a reversing maneuver. Such 
an alert may be in conjunction with a video display (and 
optional graphic overlays or alert highlighting) at the interior 
rearview mirror assembly that is operable to display v ideo 
images captured by a rearward facing camera of the vehicle. 

The lighting device of the present invention thus may 
include two lighting strips or light pipes or illumination 
elements disposed along the respective half or perimeter 
portion of the mirror reflective element. Each lighting strip 
418, 420 is associated with a respective illumination source. 
The illumination sources may be disposed behind the reflec
tive element (such as at a circui t element or circuit board of 
the mirror assembly) and may emit light that passes through 
the reflective element to an end region or receiving portion 
of the respective lighting strip. Optionally, the illumination 
sources may be disposed at the front of the reflective element 
(such as at a housing portion or cap portion 422 or 424 of the 
lighting device) and may emit light that at an end region or 
receiving portion of the respective lighting strip. ln such a 
configuration. the lighting device may comprise a self
contained lighting device or unit that may be attached at the 
mirror assembly, such as during manufacture of the 111irror 
assembly or optfonally as an aftemiarket device (where the 
lighting device may replace the mirror bezel or may be 
disposed over the mirror bezel or may provide a bezel to a 
framcless or bezclless mirror assembly). Power and/or con
trol to the lighting device may be provided via any suitable 
means, such as via electrical connections of the types 
described in U.S. Pat. No. 7 ,360,932, which is hereby 
incorporated herein by reference in its entirety. Optionally, 
the lighting device may be connected to a power source 
a11d/or a control at the mirror assembly and optionally may 
be com1ected to a vehicle network bus or conununication 
bus (such as a CAN bus or a LIN bus or the like) so U1at the 
lighting device may receive signals from or associated with 
other vehicle systems or the like. such as vel1icle system 
sta111s signals and/or the like). 

The lighting device system 416 thus provides illumination 
at a perimeter region of the mirror assembly to provide 
circumferential or peripheral illumination at the reflective 
clement and/or mirror casing for viewing by the driver of the 
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vehicle. The illumination device or system is preferably 
operable to provide a low light level or intensity or "glow" 
at the periphery of the mirror assembly and in a desired or 
selected color to enhance the appearance of the mirror 
assembly. Optionally, the lower cap portion 422 of the 5 

lighting device 416 may include additional illumination 
sources or indicators 4220. 422b (or may have apertures or 
windows or light transmitting portions that allow for illu
mination emanating from the respective light source to be 
viewable at the lower cap portion 422 when the light source IO 

or sources is/are activated) to provide further indicators at 
the mirror assembly. 

Thus, light emitted by the illumination sources is directed 
by the respective light stTip or light directing element 418. 15 
420 along the respect ive perimeter edge region of the 
reflective element to provide a circumforential light ring 
about and around the reflective element 414 of tbe mirror 
assembly 410. Optionally, the light directing element or ring 
may be selectively operable or solely operable 10 only 20 

illuminate along a selected perimeter region (such as a long 
a lower perimeter region. whereby the illumination provided 
by tl1e light directing element may function as an interior 
accent/console light that would be less noticeable to the 
driver (so the driver would not directly view the light source, 25 

just the illumination below the mirror assembly, such as at 
the instrument panel or a center s tack area or the like). 
Optionally. the light system and light strip or light directing 
element may include an icon or graphic or logo thereat (such 
as an icon or logo o r graphic that is laser etched, soda- 30 
blasted or masked or otherwise established at a portion of the 
light strip or the end or cap portions of the lighting device), 
so that, when the illumination source or sources are acti
vated, the icon or graphic or logo is viewable by and 
discernible to a person viewing the interior rearview mirror 35 

assembly. 
Optiona lly, the mirror assembly may include a display 

device or module that is operable to display information 
through the reflective element. with the display device 
projecting or emitting light that is directed or reflected 40 
towards the rear of the reflective element so as to be 
viewable through the reflective element, such as by utilizing 
aspects of the mirror assemblies described in U.S. Pat. No. 
7,046.448, which is hereby incorporated herein by reference 
in its entirety. For example, and with reference to FIG. 46, 45 
an interior rearvicw mirror assembly 440 may include a 
mirror casing 442 and a reflective element 444 (such as an 
electrochromic reflective element or prismatic reflective 
element or the like) and a display device 445. In the 
illustrated embodiment, display device 445 comprises a 50 

backlit display screen 4450 (such as a LCM display screen) 
that, when backlit by a plurality of illumination sources 
(such as a plurality of light emitting diodes or the like) emits 
or projects illumination in a direction generally along or 
parallel to the rear surface of the reflective element, whereby 55 
the emitted illumination is reflected towards the reflective 

44 
Optionally, and with reference to FIG. 47. an interior 

rearview mirror assembly 440' may include a mirror casing 
442' and a reflective element 444' (such as an electrochromic 
reflective element or prismatic reflective element or the like) 
and a display device 445'. ln the illustrated embodiment, 
display device 445' comprises a backlit display screen or 
projecting device or element 4450' (such as a LCM display 
screen) that, when backlit by a plurality of illumination 
sources (such as a plurality of light emitting diodes or the 
like) emits or projects illumination in a direction generally 
along or parallel to the rear surface of the reflective element, 
whereby the emined illumiJJation is reflected towards the 
reflective element via an angled mirror element or reflecting 
element 445b'. and whereby the reflected images are focused 
via a lens or optic element 445d' to project the images 
towards the rear surface of the reflective e lement (where the 
reflective element 445b' and the optic element 445d' may be 
incorporated in a housing or casing at the output end of the 
projecting device 4450') . The mirror assembly may include 
a projection film or the like 445c'. such as, for example, a 
VlKUJTl® rear projection film or the like, disposed at the 
rear surface of the reflective element 444'. such that reflected 
information or image that is reflected by the reflecting 
element 445b' and directed/focused via optic element 445d 
passes through the film 445c' and through the reflective 
element 444' for viewing by the driver of the vehicle when 
the mirror assembly is nomwlly mounted in the vehicle and 
when the driver is normally operating the vehicle and/or 
viewing the mirror assembly in the vehicle. Optionally, the 
projecting element and reflecting clement and optic element 
and the like may be incorporated into a projector module 
447'. such as shown in FIG. 48. while remaining within the 
spirit and scope of the present invention. 

Optionally, and witb reference to FlG. 49, au i11terior 
rearview mirror assembly 440" may include a mirror casing 
442" and a reflective element 444" (such as an electrochro
mic reflective element or prismatic reflective element or the 
like) and a display device or projection module 445". In the 
illustrated embodiment. display device 445" comprises a 
backlit display screeu or projecting device or elemelll 445011 

(such as a LCM display screen) that, when backlit by a 
plurality of illumination sources (such as a plurality of light 
emitting diodes or the like) emits or projects illumination in 
a direction generally towards the rear of the reflective 
element. whereby the projected images are focused via a 
lens or optic element 445d'' to project/focus the images 
towards the rear surface of the reflective e lement (where the 
projecting element 4450" and the optic element 445d'' may 
be incorporated in a housing or casing). The mirror assembly 
or projection module may include a projection film or the 
like 445c", such as. for example, a VlKUJTl® rear projec-
tion film or the like, disposed at the rear surface of the 
reflective elemelll 444", such that projected information or 
image that is directed/focused via optic element 445d'' 
passes through the film 445c" and through the reflective 
element 444" for viewing by the driver of the vehicle when 
the mirror assembly is normally mounted in the vehicle and 
when tbe driver is normally operating the vehicle and/or 
viewing the mirror assembly in the vehicle. 

The images projected towards and through the reflrxtive 
element may comprise any suitable or desired size or shape 
or location. depending on the particular application of the 
mirror assembly and desired appearance of the display. For 
example, and with reference to FIGS. 50A-D, the images 

element via an angled mirror element or reflecting element 
445b. The mirTor assembly may include a projection film or 
the like 445c, such as, for example, a VlKLJITI® rear 
projection film or tl1e like. disposed at the rear surface of the 60 
reflective element 444. such that reflected information or 
image that is reflected by the reflecting element 445b passes 
through the film 445c and through the reflective element 444 
for viewing by the driver of the vehicle when the mirror 
assembly is normally mounted in the vehicle and when the 
driver is nonnally operating the vehicle and/or viewing the 
mirror assembly in the vehicle. 

65 may be displayed through the reflective element 444 as a 
rectangular display or image 4470 (FIG. 50A) a t a side 
region or central region of the reflective element, or as a 
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circular or oval display or unage 447b, 447c (FIGS. SOB and 
SOC) at a central or side region of the reflective element, or 

46 

as a trapezoid-shaped or non-rectangular-shaped display or 
image 447d (FIG. SOD) at a side or central region of the 
reflective element. The projection devices of the present 5 
invention allow for difforent sizes and shapes and locations 

threshold impact at the mirror reflective element or mirror 
head of the mirror assembly, so that the motmting struct11re 
shears before the mirror reflective element breaks. Option-
ally, for example, and with reference to FlG. 52C, an energy 
absorbing device 532 may comprise a ball stud 532b that is 
movably received in a housing 532a (such as a housing at a 

of the displayed unages at the reflective element, depending 
on the particular application of the display devices and 
mirror assemblies. and may allow for a smaller sized display 
device while providing a desired size for the displayed to 

base or mirror mount that attaches the mirror assembly at the 
interior portion of the vehicle or such as a housing at an 
anachmclll plate or backplate that attaches at the rear of the 
mirror reflective element or the like), with an energy absorb
ing material 532c that limits movement of the ball S111d images. 

Optionally, the mirror assembly or mirror mounting 
assembly or system may include an energy absorbing device 
or element to improve the safety of the interior rearview 
mirror assembly. such as on unpact during a collision of the 
vehicle. The energy absorbing device functions to absorb 
energy on impact to reduce or substantially preclude or 
eliminate glass breakage of the interior mirror assembly 
during a vehicle collision or sudden stop or impact. TI1e 
energy absorbing device or element may comprise any 
suitable element that functions to absorb energy when there 
is an impact at the front of the rearview mirror assembly or 
at the reflective element of the rearvicw mirror assembly. 

For example, and with reference to FlG. 51. an interior 
rearview mirror assembly 510 includes a reflective element 
514 positioned at a front portion of a mirror housing or 
casing 512, and is adjustably mounted at an interior portion 
of a vehicle (such as to an interior surface of a vehicle 
windshield or a headliner of a vehicle or the like) via a 
mounting stmcture or mounting configuration or assembly 
518. An energy absorbing device or element 520 is provided 
between the mounting config1.1.ration (or as part of the 
mounting configuration) and the mirror reflective element 
and the energy absorbing device fonctious 10 absorb energy 
when there is a sudden movement or acceleration of the 
reflective element relative to rbe interior portion of the 
vehicle at which the mirror assembly is attached (such as 
responsive to an impact with the reflective element of the 
mirror assembly by an object or occupant within the vehicle 
during a vehicle collision). "l11e mirror assembly 510 may 
include a housing or backplate 522 and/or an anti-scatter 
tape or foam 524 that is disposed between the reflective 
element and the backplate, and may also include the rear 
mirror casing or mirror housing 512. depending on the 
particular application of the mirror assembly. 

TI1e energy absorbing device 520 may comprise any 
suitable device or element that functions to absorb energy 
during a sudden acceleration of the reflective element rela
tive to the interior portion of the vehicle al which the mirror 
assembly is mounted. The energy absorbing device 520 may 
comprise a component of the mounting structure or may be 
incorporated in the mounting structure and/or mirro r back
plate and/or mirror housing. For example, and with refer
ence to FIG. 52A, an energy absorbing device 528 may 
comprise a thin wall a11aclu11ent plate 528a that bas the ball 
stud or mirror mounting ball element 528b disposed thereat 
(for pivotally mounting the mirror bead to a mirror mounting 
arm of the mounting structure), and that may have au energy 
absorbing material disposed in a cavity of the energy absorb
ing device to further enhance the absorbing of energy during 
au impact. Optionally, for example, and with reference to 
FIG. 52B, an energy absorbing device 530 may comprise a11 
attachment plate 530a that has a ball stud or mirror mounting 
ball element 530b (and the plate may be overmolded over a 
portion of the ball st11d), and that may include a thin shear 
plate 530c at the joint of the ball stud and attachment plate. 
so that the shear plate may move or shear responsive to a 

relative to t.be housing and that absorbs energy as the ball 
stud is moved re lative 10 the housing, such as responsive to 
a threshold impact at the mirror reflective element or mirror 

15 bead of the mirror assembly. Optionally, for example, and 
with reference to FIG. 52D, an energy absorbing device 534 
may comprise a mounting arm or t11be 534a of the mounting 
stmc111re (that may pivotally atlach to a ball stud at one or 
both ends thereof). The mounting ann or tube 534a may 

20 comprise a collapsible feature (such as a collapsible material 
and/or creases or grooves or weakened areas 534b that 
facilitate crumpling or collapsing of the arm responsive to a 
threshold impact at the mirror reflective clement or mirror 
head of the mirror assembly. Other means for absorbing 

25 energy during or responsive to a threshold impact at the 
mirror reflective element or mirror bead of the mirror 
assembly may be implemented while remaining witbjn the 
spirit and scope of the present invention. 

Optionally, a breakaway ball stud (such as with two ball 
30 brackets) may be provided t11at is insert molded to the 

anacbment plate or toggle. and the breakaway ball stud may 
iocludc a feature that may shear during impact and collapse 
into the part, thereby absorbing some of the impact energy. 
Optionally. features 10 limit or prevent the ball from detacb-

35 ing from t11e mirror altogether may be also or otherwise 
included, such as a barb on the innermost end oft11e ball stud 
or the like. 

Optionally, the mirror assembly may include a collapsible 
artacbment plate or toggle, which provides a feature around 

40 the insert molded ball stud that may be made to collapse 
permanemly during impact to absorb some impact energy. ln 
such a construction, it may be beneficial to incorporate an 
unpact absorbing material or foam, such as, for example, a 
Bayer Bayfill EA2204L material or the like. Tue foam may 

45 be used to ftll the void created by a collapse zone, and the 
mirror constmction may increase the system stillness by 
potentially casting the foam around the plastic collapse 
featwes, preferably while not degrading vibrat ion stability 
or flex during adjustment, while still allow for the desired 

50 collapsing. 
Optionally, the mirror assembly may include a breakaway 

screw motmt, such as a special gib (or dovetail) design t11at 
is just as robust relative ro force from t11e ser screw. but has 
features designed to start a crack during impact. 1l1us, 

55 during impact, the gib cracks and the mirror fu lly detaches 
from the windshield. With such a construction, the mirror 
may detach from the windshield before the mirror glass 
cracks. 

Optionally, a ball-in-socket type of mounting configura-
60 tiou may be used to provide a single or double pivot joint 

mounting assembly for pivotally or adjustably mounting the 
mirror assembly at an interior portion of a vehicle, such as 
at au in-cabin surface of a vehicle windshield. Typically, 
such a ball-in-socket type of mounting config11ration 

65 includes a flat wire C-shaped ring which provides a com
pression spring for creating the adjustment torque. Option
ally, it is envisioned t11at a standard coil spring may be used 
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to provide the desired torque, but such a coil spring has a 
non-flat end surface where multiple coils arc stacked, such 
as where the tenninal ends of the coiled metal are stacked. 
Such stacking may require tooling changes as this makes the 
coiled spring taller overall than the flat wire spring. Thus. the 
present invention provides a ''.key ring" style spriug (FIG. 
52E) that solves this issue so that no tooling modifications 
are required, and makes the assembly more consistent 
because the equipment can now push on a flat surface at the 
ends of the spring. 

Although shown and described as having a rnorulting 
structure (sucb as a single or double ball/pivot mountjng 
strncn1re) tbat attaches at the mirro r bead and protrndes from 
or through the rear oftbe mirror casing. it is envisioned that 
a mounting strncn1re may attach elsewhere at the mirror 
head, such as a t an upper region of IJ1e mirror head. For 
example, and with reference to FJG. 53, an interior rearview 
mirror assembly 550 comprises a mirror head 552 having a 
reflective element 554 positioned at a front portion of a 
mjrror housing or casing 556, with the mirror bead adjust
ably mmmted at an interior portion of a vehicle (such as to 
a11 interior surface of a vehicle windshield or a headliner of 
a vchjc(e or the like) via a mounting stn1cture or mounting 
configuration or assembly 558 that pivotally attaches the 
mirror head to the i11terior portion of a vehjcle via attach
ment at an upper region 556a of the mjrror casing. In the 
illustrated embodiment, the attachment e lement or ball stud 
or pivot element 560 of the mirror head 552 is attached to or 
formed with the mirror casing 556 and protrndes generally 
upwardly therefrom, where it is pivotally received in a 
amotmting arm or receiving element or pivot socket 558a to 
pivotally attach the mirror head to the mounting strucn.1rc. 
By providing the pivot attacltment at the upper region of the 
mirror casiog (and exterior or the mirror casing), the mirror 
assembly may have additional room or space within the 
mirror casing for housing additional content, such as addi
tional ci rcuitry and/or accessories and/or the like. Option
ally. the pivot attachment may protrude from and be exterior 
of other regions or ponions of the lllirror casing, while 
providiog enhanced interior space within the mirror casing, 
while remaining with.in the spirit and scope or the present 
invention. 

Thus, the mirror reflective element assembly may com
prise an electro-optic (such as electrochromic) reflective 
element or a prismatic reflective element. After the reflective 
element is coated and assembled, the reflective element is 
typically inspected to make sure that the curvature of the 
glass is within appropriate tolerance levels and that the 
tulifornlity of the reflective coatings is within appropriate 
tolerance levels and, for electrochromic reflective elements 
that have two spaced apart and joined substrates. that the 
tulifonnity of the spatial relationshjp of the substrates is 
within appropriate tolerance levels. Optionally, an imaging 
sensor or camera (such as a pixelated imaging array or the 
like) can be used in i11specting the reflective element assem
blies and detemunjng whether or not they are withj11 the 
desired or appropriate tolerances. 

48 
to the fixed camera and lighted or backlit grid board. When 
the points or spots or dots 011 the grid board are illuminated 
or backlit, the illumination points are reflected by the 
fixtured reflective element and the reflected image is cap-

5 tured by the camera 572. An exemplary captured image 580 
is shown in FIG. 55, showing an image of the reflective 
element and the reflected grid of light spots or dots. 

An image processor is operable to process images cap
ture,'(( by the crunera to determine whether or not the reflected 

10 image of the light panem or grid is witlun the desired or 
appropriate tolerru1ce levels (such as by comparing a posi
tion or each reflected light dot in tbc captured image with an 
expected position for tbe respective light dots as reflected by 
an acceptable or substantially flawless mirror). For example, 

15 the reflected in1age is processed and analyzed for distortion 
ru1d spatial relationship to determine the flamess and match
ing of the two substrates of an electrochromic reflective 
element assembly. The inspection method or system of the 
present invention thus provides enhanced detection of even 

20 minor imperfections or irregularities and can detect slight 
changes or differences between the reflective elements by 
processing and analyzing the reflected light grid. When one 
or more of the light dots in the captured reflected image 
is/are not where it should be in the capn1red reflected image, 

25 the system can detect such an irregularity and detem1ine if 
it is within or outside of a desired quality tolerance level. 

Thus. the mirror reflective element assembly may com
prise au electro-optic reflective element assembly, such as au 
electrochromic reflective element assembly. with a frame-

30 less constmction. The reflective element assembly may 
provide a low profile reflective element assembly, with a 6 
mm perimeter baud (such as a chrome band or the like) 
disposed around its periphery, and with tb.e band being wider 
or waisted at the user iupul or toucb zoue or area (and with 

35 an aperture or window established therethrough at the touch 
input zone or area). The reflective element may utilize 
aspects of the mirror assemblies disclosed in U.S. Pat. Nos. 
7,224.324 and/or 7, 110,156, and/or U.S. Des. Pal. Nos. 
D493,131 and/or D493.394. which arc all hereby incorpo-

40 rated herein by reference in their entireties. The relematics 
icons or indicia or graphics (or other icons or indicia 
dependiug on the partjcular application of the mirror assem
bly) may be displayed or viewable to a person viewing the 
reflective element assembly when the reflective element 

45 assembly is nomially mounted in the vehicle. Optiom1lly, for 
example, the icons may be displayed or backlit so as to have 
a brightness or intensity of a1 least about 1500 cd/m2 during 
daytime or higher ambient lighting conditions and/or at least 
about 80 cd/m2 during ujghttime or lower ambient lighting 

50 conditions (such as responsive to a photosensor or the like 
at the mirror assembly). The user input indicators or indi
vidual touch pads may be established at ru1 applique dis
posed to the rear of the reflective element assembly, and may 
be backlit by one or more whi te LEDs or the like, with a 

55 target intensity or brightness of at least about 5 cd/m2 fixed 
brightness (such as for night viewing, whereby the low 
intensity backlighting of the individual touch pad.s may be 
washed out or partially washed out during daytime lighting For example, and with reference to FIGS. 54 and 55, an 

inspection system 570 may include ru1 imaging sensor or 
camera 572, whjch may be used with an array or lllatrix of 60 
illumination sources or lighted points or spots 574 on a grid 
board 576, whereby a reflective element 578 may be posi
tioned in front of the grid board 576 (with the camera 572 
disposed at a generally central region of the grid board). For 
example, the reflective element may be fixedly supported at 

condi tions). 
The mirror assembly of the present invention may be 

mounted at or to the interior portion of the vehicle (such as 
to au in-cabin surface of the vehicle windshield) via any 
suitable mounting means. such as a single ball mounting 
configuration or double ball mounting configuration. The 

65 electrical connection of the mirror circuitry to circuitry or 
wiring of the vehicle may be via any suitable electrical 
connection. for example, a standard CCC JO pin harness 

a fixture or the like to position each reflective clement at a 
subscantially precise or known distance and location relative 
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connection may be made at the circuitry of the mirror 
assembly when the mirror assembly is normally motmted in 
the vehicle. Optionally, a single printed circuit board may be 
disposed at the rear of the reflective element and may 
include the capacitive switches or sensors and the backlight
ing LEDs for the icons and/or other circuitry associated witb 
the user inputs and featllfes/functions. Optionally, the mirror 
assembly may include a fault indicator or alert indicator 
(such as a red LED or the like and such as disposed at or 
between the icons) to indicate to the user when an error or 
fault is detected in the telematics system or user input or 
touch system. Optionally, the telematics system and mirror 
reflective element assembly may provide an indication that 
the system is functioning properly. such as via a green LED 
or the like at or near the icons. Optionally, when a user 
touches an individual touch pad to activate one of the user 
inputs or touch sensors. the green LED may flash to confin11 
actuation of that user input. Optionally, the system may 
provide a delay in activating or controlling the selected 
feature of the touched individual touch pad. to ensure that a 
proper touch was made by the user. Optionally. the telem
atics input lines may be fed to a microcontroller or control 
circuit while the LEDs arc powered via a separate high 
current power supply. The green LED and the red LED or 
fault indicator may be viewable at or through the same 
aperture or window (such as a window established between 
two adjacent touch sensors. such as shown in FIG. 21). 

Optfonally, the mirror assembly may include a display 
device, such as a video display screen, disposed behind the 
mirror reflective element and viewable, when activated, 
through the mirror reflector and reflective element by the 
driver of the vehicle when the driver is normally operating 
the vehicle. l11e display screen may be operable to display 
video images, sucb as images captured by one or more 
cameras of the vehicle, such as video inlages capmred by a 
rear backup camera of vehicle. whereby the rearward images 
are displayed for viewing by the driver of the vehicle during 
a reversing maneuver. The display screen may display otl1er 
images from one or more other cameras, and/or may display 
information or the like, for viewing by the driver or occupant 
of the vehicle. 

Optionally, the display device or display screen or system 
may be in co=unication with an on-board diagnostics 
system of the vehicle (such as via a wire connection to the 
diagnostics system or port or via a wireless conmrnnication 
associated with the diagnostics system), whereby the display 
screen may display vehicle system information or stallls or 
accessory information or status or the like. For example, the 
display screen or system may be operable to display real 
time engine data, such as coolant temperature, oil pressure, 
engine RPMs, mass air flow rate. intake manifold pressure, 
throttle position, combustion mixture, engine component 
opera! ion and status, battery voltage. battery and charging 
system information, climate control information and/or the 
like. The displayed information may be reconfigurable or 
selectable. and may be configllfed or selected by the driver 
to display the desired vehicle status or Jearures, in order to 
provide the driver with information of interest to the driver 
and to not provide the driver with information that is not of 
interest or is of less interest lo the driver. Optionally. the 
display screen or system may be operable to display various 
drivi11g parameters or features to assist the driver in knowing 
bow economically the driver is driving and to assist the 
driver in improving the fuel economy of the vehicle by 
adjusting his or her driving habits. For example, the display 
screen or system may provide a driving score based on 
acceleration, braking and speed variations to help the driver 

50 
drive the vehicle in the most economic way for that par
ticular vehicle and/or driving conditions. The display screen 
or system may also or o therwise provide average fuel 
economy data. fuel consumption data, trip/odometer data 

5 and/or the like. such as may be provided by conventional 
vehicle-based trip computers. Optionally, the display screen 
or system may be operable to display fault conditions or 
stan,s reports on various vehicle systems or accessories, and 
may be operable to decode diagnostic engine trouble or fauli 

10 codes so that the user can. for example, see wby the "check 
engine" light or warning was activated, and may a llow the 
user to reset the waming Light or alert ii' desired or appro
priate. Optionally, the display screen or system may provide 
other information or images pertaining to various vehicle 

15 accessories or systems, and may be adjusted or reconfigured 
by the driver or user to display selected features. 

The video display screen device or module of the mirror 
assembly or display system of the present invention may 
comprise any suitable type of video screen and is operable 

20 to display images in response to an input or signal from a 
control or imaging system. For example, the video display 
screen may comprise a multi-pixel liquid crystal module 
(LCM) or liqu.id crystal video display (LCD), preferably a 
thin film transistor (TFT) multi-pixel liquid crystal video 

25 display (such as discussed below). or the video screen may 
comprise a mult i-pixel organic electroluminescent video 
display or a multi-pixel light emitting diode (LED) video 
display, such as an organic light emitting diode (OLEO) or 
inorganic light emitting video diode display or the like. or an 

30 electroluminescent (EL) video display or rbe like. For 
example, the video display screen may comprise a video 
screen of the types disclosed in U.S. Pat. Nos. 7.855.755; 
7,734,392; 7,370,983: 7,338,177; 7,274,501 ; 7,255.451; 
7,l 95,381 ; 7,184,190; 6,902.284; 6,690,268: 6,428.172: 

35 6,420,975; 5,668,663; 5,724,187; 5,416,313; 5,285,060; 
5,193.029 and/or 4,793,690, and/or U.S. patent application 
Ser. No. 13/023.750. filed Feb. 9, 2011 , now U.S. Pat. No. 
8,890,955; Ser. No. I 0/538,724. filed Jttn. 13, 2005 and 
published Mar. 9, 2006 as U.S. Pat. Pub. No. US-2006-

40 0050018: Ser. No. J l/226,628, filed Sep. 14, 2005 and 
published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-
0061008: Ser. No. 12/091,525. filed Apr. 25, 2008 and 
published Jan. l 5. 2009 as U.S. Pat. Pub. No. US-2009-
0015736: Ser. No. 12/091,525. filed Apr. 25. 2008 and 

45 publisbed Jan. J 5, 2009 as U.S. Pat. Pub. No. US-2009-
0015736: Ser. No. 12/578,732. filed Oct. 14, 2009 and 
published Apr. 22, 2010 as U.S. Pat. Pub. No. US-20J0-
0097469: Ser. No. 09/585,379. filed Jun. I, 2000, now 
abandoned; and/or Ser. No. 10/207,291, filed Jul. 29, 2002, 

50 now abandoned. and/or PCT Application No. PCT/USJO/ 
47256. filed Aug. 31, 2010. which are all hereby incorpo
rated herein by reference in their entireties. 

Optionally, the mirror assembly and/or prismatic or elec
trochromic reflective element may include one or more 

55 displays, such as for the accessories or circuitry described 
herein. The displays may be of types disclosed in U.S. Pat. 
Nos. 5,530,240 and/or 6,329,925, which are hereby incor
porated herein by reference in their entireties, and/or may be 
display-on-demand or transflcctive type displays, such as the 

60 types disclosed in U.S. Pat. Nos. 7.338,177; 7,274.501 ; 
7,195.381: 6,690,298: 5.668.663 and/or 5.724,187. and/or in 
U.S. patent application Ser. No. 11/226,628, filed Sep. 14, 
2005 and published Mar. 23. 2006 as U.S. Pat. Pub. No. 
US-2006-0061008; and/or Ser. No. l 2/091 ,525, filed Jul. 15, 

65 2008 and published Jan. 15. 2009 as U.S. Pat. Pub. No. 
US-2009-0015736, which are all hereby incorporated herein 
by reference in their entireties. Optionally, the prismatic 
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reflective element may comprise a display on demand or 
transflective prismatic element (such as described in U.S. 
Pat. Nos. 7,274.501 and/or 7,338,177. which are hereby 
incorporated herein by reference in tJ1eir entireties) so that 
the displays are viewable through the reflective element. 5 
wllile the display area still functions to substantially reflect 
light, in order to provide a generally uruform prismatic 
reflective element even in the areas that have display ele
ments positioned behind the reflective element. 

The video display screen may be controlled or operable in 10 

response to an input or signal, such as a signal received from 
one or more cameras or image sensors of the vehicle, such 
as a video camera or sensor. such as a CMOS imaging array 
sensor, a CCD sensor or the like, s11ch as the types disclosed 
in U.S. Pat. Nos. 5,550,677: 5.760,962; 6.396.397: 6,097, 15 
023; 5,877,897 and 5.796,094, and/or U.S. patent applica
tion Ser. No. l 0/534,632, filed May I I. 2005 and published 
Aug. 3. 2006 as U.S. Pat. Pub. No. US-2006-0171704, 
which are hereby incorporated herein by reference in their 
entireties, or from one or more imagiDg systems of the 20 
vehlcle. such as a reverse or bach1p aid system, such as a 
rearwardly directed vehicle vision system utilizing prin
ciples disclosed in U.S. 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. whlch are hereby incorporated herein by 25 

refereuce ill their entireties, a trailer hitching aid or tow 
check system, such as the type disclosed in U.S. Pat. No. 
7,005,974, whlch is hereby incorporated herein by reference 
in its entirety, a cabin viewing or monitoring device or 
system. such as a baby viewing or rear seat viewing camera 30 
ordevioe or system or the like. such as disclosed in U.S. Pat. 
Nos. 5,877.897 and/or 6,690.268, which arc hereby incor
porated herein by reference in their entireties, a video 
commw:ucatiOD device or system. such as disclosed in U.S. 
Pat. No. 6,690,268, which is hereby incorporated herein by 35 

reference in its entirety, and/or the like. The imaging sensor 
or camera may be activated and the display screen may be 
activated in response to the vehicle shifting into reverse, 
such that the display screen is viewable by the driver and is 
displaying an image of the rearward scene while the driver 40 
is reversing the vehicle. 

Optionally, a rear camera. such as a rear backup video 
camera/imager or the like (such as a camera and system of 
the types described in U.S. Pat. Nos. 5.550,677: 5,670.935; 
6,498,620; 6,222.447 ruid/or 5.949,331, which are hereby 45 
incorporated herein by reference in their entireties), may be 
disposed at the vehicle and may have a rearward field of 
view rearward of the vehicle for capn1ring images rearward 
of the vehlcle such as for driver assistance during a reversing 
maneuver of the vehlcle or the like. Because such a rear 50 

camera has a rearward field of view, the rearward facing 
camera may be operable to capmre images of rearwardly 
approaching or following vehicles that are behind the 
vehicle equipped with the rearward facing camera when the 
vehicle so equipped is driving forwardly along the road or 55 
highway. It is envisioned that an image processor or con
troller (such as an EyeQ™ image processing chlp available 
from Mobileye Vision Technologies Ltd. of Jerusalem, 
Israel, and such as an image processor of the types described 
in PCT Application No. PCT/USJ 0/25545, filed Feb. 25, 60 
2010 and published Sep. 2. 2010 as International Pub. No. 
WO/2010/099416, which is hereby incorporated herein by 
reference in its entirety) may process image data captured by 
the rearward facing camera to assess glare lighting condi
tions (such as to detect headlights of following vehicles that 65 
may cause glare at the interior and/or exterior rearview 
mirror assemblies of the equipped vehicle), and the control-

52 
ler may adj ust or control the dimming of the electro-optic 
mirror assembly or assemblies of the equipped vehicle 
responsive to such image processing. Using principles of the 
systems described in U.S. Pat. No. 5,550,677, which is 
hereby incorporated herein by reference in its entirety, the 
system may operate to independently control any one or 
more of the interior rearview mirror assembly and the 
exterior rearview nurror assemblies of the equipped vehicle, 
such as based on the intensity and location of glare light 
detected by the camera and inlage processor. Such a rear 
reversing or bac.kup camera and controller can also operate 
to detect tbe ambient light level present at tJJe vehicle and 
may adjust the dimming of the mirror system accordingly, 
and/or may adjust other displays, lighting and/or accessories 
of the vehicle in accordance with and responsive to the 
ambient light detection by the rear bad..'llp camera (or by 
other cameras on the vehicle that view exterior to the 
vehicle). Such glare detection and ambient light detection 
and image processing of image data captured by a rear 
backup assist camera oft.he vehicle may obviate tbe need for 
a separate glare sensor elsewhere at the vehicle, such as at 
or in the interior rearview nurror assembly of the vehicle or 
Ulc like. Such image processing and such a mirror control 
system may utilize aspects of the iniaging systems described 
in U.S. Pat. Nos. 5,550,677; 5,670,935; 5,760,962; 6,201, 
642; 6,396.397: 6,498,620; 6,097,023; 5,877,897 and 5,796, 
094, which are hereby incorporated herein by reference in 
their entireties. 

Optionally, the nurror assembly may include other elec
trically operated or powered accessories, such as a compass 
sensor and compass display. Such a compass sensor and 
circuitry for the compass system that detects and displays 
the vehicle directional heading to a driver of the vehicle may 
comprise any sui table compass sensor and/or circuitry, such 
as a compass system and compass circwtry that utilizes 
aspects of the compass systems described in U.S. Pat. Nos. 
7,370.983; 7,329,013: 7.289.037: 7,249,860: 7,004,593; 
6,928.366; 6,642,851; 6,140,933; 4,546,551: 5,699.044; 
4.953.305: 5,576.687; 5.632.092; 5,677.851; 5.708.41 O; 
5,737.226; 5,802,727; 5,878.370; 6,087,953; 6,173.508; 
6,222.460 and/or 6,513.252, and/or European patent appli
cation, published Oct. 11, 2000 under Publication No. EP 0 
1043566, and/or U.S. patent application Ser. No. 11/226, 
628, filed Sep. 14.2005 and published Mar.23.2006 as U.S. 
Pat. Pub. No. US-2006-0061008, which are all hereby 
incorporated herein by reference in their entireties. The 
compass circuitry may include compass sensors. such as a 
magneto-responsive sensor, such as a magneto-resistive 
sensor. a magneto-capacitive sensor, a Hall sensor, a mag
neto-inductive sensor, a flux-gate sensor or the like. The 
compass sensor may be incorporated in or associated with a 
compass system and/or display system for displaying a 
directional heading of the vehicle to the driver, such as a 
compass system of the types described in U.S. Pat. Nos. 
7,289.037; 5,924.212; 4,862.594; 4,937,945: 5,131.154; 
5.255.442: 5.632,092 and/or 7.004.593. which are all hereby 
incorporated herein by reference in their entireties. Option
ally, an integrated automotive "compass-on-a-chip" may be 
disposed in a cavity of the mounting base of the mirror (or 
within the nurror housing or in an attaclunent to U1e nurror 
mount or elsewhere within the mirror assembly such as to 
U1e rear of the video screen or to the rear of the mirror 
reflective element) and may comprise at least two sensor 
elements (such as magneto-responsive sensor elements, or a 
HalJ effect sensor or multiple Hall effect sensors). associated 
AID ru1d DIA converters. associated microprocessor(s) and 
memory, associated signal processing and filtering, associ-
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ated display driver and associated LIN/CAN BUS interface 
and the like. all (or a sub-set thereof) created or disposed or 
commonly established onto a semiconductor chip surface/ 
substrate or silicon substrate, such as utilizing CMOS tech
nology and/or fabrication techniques as known in the semi- 5 
conductor manufacturing arts, and constituting an 
application specific integrated chip ("ASIC"), such as uti
lizing principles described in U.S. Pat. Nos. 7,815.326; 
7,004,593; 7.329,013 and/or 7.370,983, and/or U.S. patent 
application Ser. No. I 1/226.628. filed Sep. 14. 2005 and 10 

published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-
0061008, which are hereby incorporated berein by reference 
in tbeir entireties, and/or such as by utilizing aspects of an 
EC driver-on-a-chip such as described in U.S. Pat. No. 
7,480,149. which is hereby incorporated herein by reference 15 
in its entirety. 

As discussed above, the mirror assembly may comprise 
an electro-optic or electrochromic mirror assembly that 
includes an electro-optic or electrochromic reflective ele
ment. The perimeter edges of the reflective element may be 20 
encased or encompassed by the perimeter element or portion 
of the bezel portion to conceal and contain and envelop the 
perimeter edges of the substra tes and the perimeter seal 
disposed therebetween. The electrochromic mirror element 
of the electrochromic mirror assembly may utilize the prin- 25 

ciples disclosed in commonly assigned U.S. Pat. Nos. 7,274, 
501: 7.255.451: 7.195.381: 7.184,190; 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,J 17,346; 5,724.187; 5,668,663; 5,910, 30 
854; 5,142,407 and/or 4,712,879, and/or PCT Application 
No. PCT/US2010/029173. filed Mar. 30, 2010. which arc 
hereby incorporated herein by reference in their entireties, 
and/or as disclosed in the following publications: N. R. 
Lynam, "Electrochrontic Automotive Day/Night Mirrors", 35 

SAE Technical Paper Series 870636 (1987): N. R. Lynam, 
"Smart Windows for Automobiles", SAE Technical Paper 
Series 900419 (l 990); N. R. Lynam and A. Agrawal, "Auto
motive Applications of Chromogenic Materials". Large Area 
Chromoge11ics: Materials and Devices for Transminance 40 
Control, C. M. Lampert and C. G. Granquist, EDS., Optical 
Engineering Press, Wash. (1990), which are hereby incor
porated by reference herein in their entireties; and/or as 
described in U.S. Pat. No. 7.195.381. which is hereby 
incorporated herein by reference in its entirety. TI1e thick- 45 
nesses and materials of the coatings on the substrates, such 
as on the third surface of the reflective element assembly, 
may be selected to provide a desired color or tint to the 
mirror reflective element, such as a blue colored reflector, 
such as is known in the art and such as described in U.S. Pat. 50 

Nos. 5,910.854; 6,420,036 and/or 7,274.501, which are all 
hereby incorporated herein by reference in their entireties. 
Optionally. rhe electrochromic circuitry and/or a glare sen
sor (such as a rearward facing glare sensor that receives light 
from rearward of the mirror assembly and vehicle through a 55 
port or opening along the casing and/or reflective element of 
the mirror assembly) and circuitry and/or an ambient light 
sensor and circuitry may be provided on one or more circuit 
boards of the mirror assembly. 

Optionally, it is envisioned that aspects of the present 60 

invention may be suitable for an interior rearview mirror 
assembly that comprises a prismatic mirror assembly or a 
non-electro-optic mirror assembly (such as a generally pla
nar or optionally slightly curved mirror substrate) or an 
electro-optic or electrochromic ntirror assembly. For 65 
example. tl1e interior rearview mirror assembly may com
prise a prismatic mirror assembly, such as the types 

54 
described iu U.S. Pat. Nos. 7.289.037; 7,249,860; 6,318, 
870; 6,598,980: 5.327.288; 4,948,242: 4.826,289; 4,436,371 
and 4,435.042. which are hereby incorporated herein by 
reference in their entireties. Optionally, the prismatic reflec
tive element may comprise a conventional prismatic reflec
tive e lement or prism or may comprise a prismatic reflective 
element of the types described in U.S. Pat. Nos. 7.420.756; 
7,289.037: 7,274.501; 7,249,860; 7,338,J 77 and/or 7,255, 
451 , wltich are all hereby incorporated herein by reference 
iu their entireties. without affecting the scope of the present 
invention. A variety of mirror accessories and constructions 
are known in the art, such as those disc losed in U.S. Pat. 
Nos. 5,555,136; 5.582,383; 5.680.263; 5,984,482: 6,227, 
675; 6.229.319 and 6,315.421 (which are hereby incorpo
rated herein by reference in their entireties), that can benefit 
from the present invention. 

Optionally, any and/or all of the electrically powered 
accessories of the vehicle may be powered via the power 
source of the vehicle and may be com1ected to a control 
and/or the power source when the mirror assembly is 
installed in the vehicle (such as via electrical connection to 
a vehicle wiring harness or the like). Optionally, the mirror 
assembly may include a battery or independent power 
source for powering oue or more of its electrical accessories. 
Optionally, the mirror assembly may include one or more 
ultrathin battery. Such an ultrathin battery may be very thin 
and can be readily packaged within the mirror head (such as 
a rechargeable. about 0.3 mm thick, Organic Radical Battery 
(ORB), which is a flexible ultratltin bat1ery that can be 
recharged quickly, and which is being developed by NEC 
Corp. of Tol...")'O, Japan). Such an ultrath_in battery may be 
useful to. for example, refresh a video screen display as a 
supplement LO the vehicle power, and/or may power the 
EC/LCD dimming of the mirror reflective element and/or 
the like. Tue battery may be readily packaged within the 
mirror bead and can be recharged via tbe velticle power 
source. 

Optionally, the reflective element may includes an opaque 
or substantially opaque or hidjug perimeter layer or coating 
or band disposed arow1d a perimeter edge region ofrhe front 
substrate (such as at a perimeter region of the rear or second 
surface of the front substrate) to conceal or hide or the 
perimeter seal from viewing by the driver of the vehicle 
when the mirror assembly is nonnally mounted in the 
vehicle. Such a hiding layer or perimeter band may be 
reflective or not reflective and may utilize aspects of the 
perimeter bands and mirror assemblies described in U.S. 
Pat. Nos. 5,066.112; 7.626,749; 7,274.501 ; 7,184,J90and/or 
7.255,451. and/or PCT Application No. PCT/US2010/ 
032017. filed Apr. 22, 2010 and published Oct.28.2010 as 
International Publication No. WO 2010/124064, and/or PCT 
Application No. PCT/USI0/51741. filed Oct. 7, 2010 and 
published Apr. 14, 2011 as International Publication No. 
WO 20 11/044312, and/or U.S. patent application Ser. No. 
11/226.628. filed Sep. 14. 2005 and published Mar. 23.2006 
as U.S. Pat. Pub. No. US-2006-0061008, which are all 
hereby incorporated herein by reference in their entireties. 
Optionally, the perimeter band may comprise a chrome/ 
chromium coating or metallic coating and/or may comprise 
a chrome/chromium or metallic coating that bas a reduced 
reflectance, such as by using an oxidized chrome coating or 
chromium oxide coating or "black chrome" coating or the 
like (such as by utilizing aspects of the mirror assemblies 
described in U.S. Pat. Nos. 7 ,184,190 and/or 7.255.45 1, 
which arc hereby incorporated herein by reference in their 
entireties). Optionally, other opaque or substantially opaque 
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coatings or bands may be implemented while remaining 
within the spirit and scope of the present invention. 

The interior rearview mirror assembly may include a 
casing, such as described above, or the mirror assembly may 
comprise or utilize aspects of other types of casings or the 
like, such as described in U.S. Pat. Nos. 7,338, 177; 7,289, 
037; 7,249.860; 6.439,755; 4.826,289 and 6,501.387, which 
are all hereby incorporated herein by reference in their 
entireties. without affecting the scope of the present inven
tion. For cxiunple. the mirror assembly may utilize aspects 
of the flush or frameless or bezelless reflective elements 
described in U.S. Pat. Nos. 7.626,749; 7,360.932: 7,289, 
037; 7.255,451: 7,274,501 and/or 7,184,J 90, and/or in U.S. 
patent application Ser. No. 11/226,628. filed Sep. 14, 2005 
and published Mar. 23, 2006 as U.S. Pat. Pub. No. US-2006-
0061008: and/or Ser. No. 10/538,724, filed Jun. 13, 2005 
and published Mar. 9. 2006 as U.S. Pat. Pub. No. US-2006-
0050018, which are all hereby incorporated herein by ref
erence in their entireties. 

Optionally, the mirror assembly may comprise a modular 
mirror construction, and may include back housing portions 
or the like. such as cap portions of the types described in 
U.S. Pat. No. 7,289,037, which is hereby incorporated 
herein by reference in its entirety. A display screen may be 
provided as a modular display screen and may be mountable 
or installable in the appropriate or suitable mirror casing to 
provide a modular mirror assembly and display screen. For 
example, a rear casing or cap portion may include the 
display screen module including the associated components. 
such as the rails and motor and the like for a video slideout 
module (such as by utilizing aspects of the video mirrors 
described in U.S. Pat. Nos. 7.370.983 and 6.690,268, and/or 
U.S. patent application Ser. No. 10/538, 724, filed Jun. 13, 
2005 and published Mar. 9, 2006 as U.S. Pat. Pub. No. 
US-2006-0050018; and/or Ser. No. 12/091,525, filed Apr. 
25, 2008 and published Jan. 15, 2009 as U.S. Pat. Pub. No. 
US-2009-0015736, which are hereby incorporated herein by 
reference in their entireties). and may be attachable 10 a 
rellective clement and/or mirror casing to assemble the 
modular mirror assembly. The display screen module thus 
may be provided as an optional component or accessory for 
a vehicle, and may be readily assembled to a common 
reflective element and/or mirror casing of the mirror assem
bly. 

56 
based garage door opening system of the types described in 
U.S. Pat. Nos. 6,396,408; 6.362,771; 7,023.322 and/or 
5,798.688. which are hereby incorporated herein by refer
ence in their entireties. The user u1puts may also or other-

s wise fonction to activate and deactivate a display or function 
or accessory, and/or may activate/deactivate and/or com
mence a calibration of a compass system of the mirror 
assembly and/or vehicle. The compass system may include 
compass sensors and circuitry within the mirror assembly or 

to within a compass pod or module at or near or associated with 
the mirror assembly. Optionally, the user inputs may also or 
o therwise comprise user inputs for a telematics system of the 
vehicle, such as, for example, an ONSTAR® system as 
found in General Motors vehicles and/or such as described 

15 in U.S. Pat. Nos. 4,862.594: 4,937.945; 5,131,154: 5,255. 
442; 5,632.092; 5,798,688; 5,97 1,552; 5,924,212; 6,243, 
003; 6,278.377; 6,420,975; 6.477.464; 6,946.978; 7,308, 
341; 7,167,796; 7,004,593; 7,657.052 and/or 6.678,614, 
and/or U.S. patent application Ser. No. 10/538,724, filed 

20 .Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Pat. Pub. 
No. US-2006-0050018, which are al l hereby incorporated 
herein by reference in their entireties. 

Optionally, the mirror assembly may include one or more 
other accessories at or within the mirror casing, such as one 

25 or more electrical or electronic devices or accessories, such 
as antern1as. including global positioning system (GPS) or 
cellular phone antennas. such as disclosed in U.S. Pat. No. 
5,971.552, a communication module. such as disclosed in 
U.S. Pat. No. 5,798.688. a blind spot detection system, such 

30 as disclosed in U.S. Pat. Nos. 5.929.786 and/or 5,786,772, 
transmitters and/or receivers, such as a garage door opener 
or the like. a digital network. such as described in U.S. Pat. 
No. 5,798,575. a high/low headlamp controller, such as 
disclosed in U.S. Pat. Nos. 5.796,094 and/or 5,715,093, a 

35 memory mirror system, such as disclosed in U.S. Pat. No. 
5,796.176. a hands-free phone attachment, a video device 
for internal cabin surveillance and/or video telephone fi.mc
tion, such as disclosed in U.S. Pat. Nos. 5.760,962 in1d/or 
5.877.897, a remote keyless entry receiver. lights, such as 

40 map reading lights or one or more other lights or illumina
tion sources, such as disclosed in U.S. Pat. Nos. 6,690.268; 
5,938,321 ; 5,813,745: 5,820.245; 5,673,994; 5,649.756; 
5,178.448; 5,671,996: 4,646.210; 4,733,336; 4,807.096; 
6.042.253: 5,669.698: 7.195.381: 6.971,775 and/or 7 .249, 

45 860, microphones. such as disclosed in U.S. Pat. Nos. 
7,657.052; 6.243,003: 6.278,377 and/or 6,420.975. speak
ers. antennas. including global positioning system (GPS) or 
cellular phone ante1mas, such as disclosed in U.S. Pat. No. 
5.971.552. a colllllltmication module. such as disclosed in 

Optionally, the mirror casing and/or reflective element 
may include customized or personalized viewable charac
teristics, such as color or symbols or indicia selected by the 
vehicle mam1facturer or owner of the vehicle, such as the 
customization characteristics described in U.S. Pat. Nos. 
7,626,749; 7.255,451; 7.289,037, which are hereby incor- 50 

porated herein by reference in their entireties. 
U.S. Pat. No. 5.798,688, a voice recorder, a blind spot 
detection system, such as disclosed u1 U.S. Pat. Nos. 7.720, 
580; 7,038,577; 6,882,287; 5,929.786 and/or 5,786,772, 
transmitters and/or receivers, such as for a garage door 
opener or a vehicle door uolockiog system or the like (such 

Optionally, the mirror assembly and/or any associated 
user inputs may be associated with various accessories or 
systems, such as, for example, a rire pressure monitoring 
system or a passenger air bag status or a garage door opening 55 
system or a telematics system or any other accessory or 
system of the mirror assembly or of the vehicle or of au 
accessory module or console of the vehicle, such as an 
accessory module or console of the types described in U.S. 
Pat. Nos. 7,289,037; 6,877,888; 6,824,281; 6,690,268; 60 
6,672.744: 6.386.742 and/or 6.124,886. and/or U.S. patent 
application Ser. No. J0/538,724, filed Jun. 13, 2005 and 
published Mar. 9, 2006 as U.S. Pat. Pub. No. US-2006-
0050018, which are hereby incorporated herein by reference 

as a remote keyless entry system), a digital network, such as 
described in U.S. Pat. No. 5,798,575. a high/low headlamp 
controller, such. as a camera-based headlamp control, such as 
disclosed in U.S. Pat. Nos. 5.796,094 and/or 5,715,093. a 
memory mirror system, such as disclosed in U.S. Pat. No. 
5,796,176. a hands-free phone attachment, an imaging sys
tem or components or circuitry or display thereof, such as an 
imaging and/or display system of the types described in U.S. 
Pat. Nos. 7,400,435: 7,526,103; 6.690,268 and/or 6,847,487, 
and/or U.S. patent application Ser. No. 11/239,980, filed 

in their entireties. 65 Sep. 30. 2005 and published Jun. 15. 2006 as U.S. Pat. Pub. 
Optionally, the user inputs or buttons may comprise user 

inputs for a garage door opening system, such as a vehicle 
No. US-2006-0125919, a video device for internal cabin 
surveillance (such as for sleep detection or driver drowsiness 
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detection or the like) and/or video telephone fonction, such 
as disclosed in U.S. Pat. Nos. 5,760.962 and/or 5.877,897, a 
remote keyless entry receiver, a seat occupancy detector. a 
remote starter control, a yaw sensor, a clock. a carbon 
monoxide detector, stal1ls displays. such as displays that 5 
display a stat11s of a door of the vehicle, a transmjssion 
selection (4wd/2wd or traction control (TCS) or the like), an 
antilock braking system, a road condition (that may warn the 
driver of icy road conditions) and/or the like, a trip com
puter. a tire pressure monitoring system (TPMS) receiver 10 

(such as described in U.S. Pat. Nos. 6,124,647; 6,294,989: 
6,445,287; 6.472,979; 6,731,205 and/or 7,423,522. and/or 
an ONSTAR® system, a compass. such as disclosed in U.S. 
Pat. Nos. 5,924,212; 4,862,594; 4.937,945; 5, 13 l.1 54; 
5,255,442 and/or 5.632,092, and/or any other accessory or 15 
circuitry or the like (with all of the above-referenced patents 
and PCT and U.S. patent applications being commonly 
assigned to DollLlelly Corporation and being hereby incor
porated herein by reference in their entireties). 

Optionally, the mirror assembly (such as at the mounting 20 
base, which may be fixed relative to the vehicle windshield) 
may include an imaging sensor (such as a foiward facing 
imaging sensor or camera that has a foiward field of view 
through the vehicle windshield) that may be part of or may 
provide an image output for a verucle vision system, such as 25 

a headlamp control system or lane depart11re warning system 
or object detection system or other vehicle vision system or 
the like, and may utilize aspects of various imaging sensors 

58 
atable inputs and/or touch sensors and/or proxjrujty sensors 
and displays described above may be actuatable to control 
and/o r adjust the accessories of the mirror assembly/system 
and/or overhead console and/or accessory module and/or 
vehicle. 111e cow1ection o r link between the controls and the 
display screen device and/or the navigation system and/or 
other systems and accessories of the mirror system may be 
provided via vehicle electronic or communication systems 
and the like. and may be connected via various protocols or 
nodes, such as BLUETOOTH® . SCP. UBP. 11850. CAN 
12284, Fire Wire 1394, MOST. LlN, FlexRayTM, Byte Flight 
aJ1d/or the like, or other vehicle-based or in-vehicle com
munication links or systems (such as WJFI a nd/or :JRDA) 
and/or the like, or via VHF or UHF or other wireless 
transmjssion formats, depending on the particular applica
tion of the mirror/accessory system and the vehicle. Option-
ally, the connections or links may be provided via various 
wireless coMectivity or links, without alfocting the scope of 
the present invention. 

Optionally, the mjrror assembly may include or incorpo
rate o r receive a module that provides for upgradeable HMI 
between consumer electronics and the automotive systems 
and/or mirror systems, such as by utilizing aspects of the 
mirror assemblies and systems described in International 
Publication No. WO 2011/028686, published on Mar. 10, 
2011, which is hereby incorporated hereiu by reference in its 
entirety. Such an upgradeable system may provide the 
prerequisite items for an HMI video. tactile feedback or 
haptic feedback. keyboard and sound, both sent and received 
via v ideo and audio inputs and outputs. A replaceable 
module may provide interface 10 various co11Sumer electron-
ics (such as consumer hand held devices and the like). and 
the module can be replaced to provide connectivity or 
communicaiion witl1 di1ferent consumer electronics. The 
module may collllect to circuitry or the like at the interior 
rearview mirror assembly, or may be disposed/connected 
elsewhere in the vehicle. The present invention thus pro
vides upgradeability of the mirror assembly or vehicle 
systems for different or new consumer electronics. which 

or imaging array sensors or cameras or the like, such as a 
CMOS imaging array sensor. a CCD sensor or other sensors 30 
or the like, such as the types described in U.S. Pat. Nos. 
5,550,677: 5,670,935: 5,760.962: 5.7 l 5,093: 5,877.897: 
6,922,292; 6,757.109; 6,717,610; 6,590.719; 6,201.642; 
6,498.620; 5,796,094: 6,097.023; 6,320, 176:. 6,559.435; 
6,831,261; 6,806,452; 6,396,397; 6,822,563; 6,946,978; 35 

7,038,577; 7.004.606 and/or 7,720,580. and/or U.S. patent 
application Ser. No. J0/534.632, filed May 11. 2005 and 
published Aug. 3, 2006 as U.S. Patent Publication No. 
US-2006-01 7 I 704: Ser. No. 12/09 l.359. filed Jun. JO. 2008 
and published Oct. 1, 2009 as U.S. Pal. Pub. No. US-2009-
0244361: and/or Ser. No. 12/377,054, filed Feb. 10, 2009 
and published Aug. 26, 2010 as U.S. Pat. Pub. No. US-2010-
0214791 , and/or PCT Application No. PCT/US08/78700, 
filed Oct.3.2008 and published Apr.9.2009 as lnternational 
Publication No. WO 2009/046268, and/or PCT Application 
No. PCT/US08/76022, filed Sep. 11, 2008 and published 
Mar. 19, 2009 as Lutemational Publication No. WO 2009/ 
036176, which are all hereby incorporated herein by refer
ence in their entireties. The sensor may include a lens 
element or optic between the imaging plane of the imaging 
sensor and the foiward scene to substantially focus the scene 

40 typically change and are improved or enhanced at a faster 
pace than the vehicle systems. TI1e replaceable module may 
also provide an interface to an mtelligent home system (such 
as a garage door opening system or vehicle starting system, 
wruch may allow for a person to start their car from inside 

al an image plane of the imaging sensor. TI1e imaging sensor 
may comprise an image sensing module or the like, and may 
utilize aspects described in U.S. patent application Ser. No. 
10/534.632. filed May 11, 2005 and published Aug. 3. 2006 
as U.S. Pat. Pub. No. US-2006-01 71704; and/or Ser. No. 
12/091,359, filed Oc1. 27, 2006 and published Oct. 1, 2009 
as U.S. Pat. Pub. No. US-2009-0244361, wruch are hereby 
incorporated herein by reference in their entireties. 

Optionally, the accessory or accessories, such as those 
described above and/or below. may be positioned at or 
withm the mirror casing and/or mjrror cap portion or the 
like. and may be included on or integrated in a printed circuit 
board positioned within the mjrror casing and/or cap por
tion, such as along a rear surface of the reflective element or 
elsewhere within a cavity defined by the casing. without 
affecting the scope of the presem invention. TI1e user act11-

45 their home and via a home-based system). The replaceable 
module thus may be readily changed or replaced to keep the 
vehicle compatible with consumer electronics as the con
sumer electronics are upgraded. 

Optionally, aspects of the mirror assemblies discussed 
50 above may be incorporated in or associated with an exterior 

rearview mirror assembly that is configured for mounting at 
a side region of a vehicle. Optionally, an exterior rearview 
mirror assembly of the present invention may comprise dual 
act11ators and dual pivot axes for adjusting a nurror bead and 

55 reflective element relative to a side of a vehicle at which the 
mirror assembly is mounted. For example. and with refer
ence to FIGS. 56-58B, an exterior rearview mirror assembly 
610 comprises a reflective element 612 (such as a generally 
planar or bent reflective element and such as an electrochro-

60 1nic reflective element or a flat glass or curved glass reflec
tive element. such as a flat or curved reflective element 
having a single flat or planar or curved or convex curved 
glass substrate or having two flat or curved substrates or the 
like) that is attached at a rear attaching portion 614a of a 

65 mirror head housing 614. In the illustrated embodjruent, the 
reflective element is adhered at a rear attaching surface of 
the mirror head housing, with the front perimeter edge 
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regions of the reflective element being curved or rounded or 
beveled to provide a smooth or continuous transition 
between the generally planar front surface of the reflective 
element and the side walls or surfaces of the mirror housing, 
such as in a similar maimer as discussed above witb respect 5 
lo the iuterior rearview mirror assemblies. 

As shown in FIGS. 56, 56A and 56B. mirror head housing 
614 is attached at an illller bracket or mounting element 616 
that is attached at a first actuator 618. whereby rotational 
driving of the first actuator 618 imparts a rotation of bracket 10 

616 and mirror head housing 614 about a flfst pivot axis 
618a. First actuator 618 is attached to or mouuted at au outer 
bracket 620 that is mounted to or attached 10 a second 
actuator 622, which is attached at or disposed at or in an 
outer cover 624. whereby rotational driving of second actua- 15 
tor 622 imparts of rotation of bracket 620 and f1Tst actuator 
618 and bracket 616 and mirror head housing 614 about a 
second pivot axis 622a. The outer cover 624 is disposed at 
or attached to or mounted at the side portion of the vehicle 
(and pivotally or rotatably mounted thereat, such as via the 20 
actuator 622) wheu the exterior mirror assembly is normally 
mounted at the side of the vehicle. 

When so mounted, the mirror bead is adjustable about the 
first and second axes (via selective acn1ation of one or both 
actuators) to adjust the rearward field of view for the driver 25 

oft11e vehicle. For example, and witb reference to FIG. 57, 
when the second actuator 622 is selectively operated to 
rotate or pivot outer bracket 620 relative to the side of the 
vehicle. the mirror head housing 614 is pivoted about the 
second pivot axis 622a to vertically adjust the rearward field 30 
of view for the driver of the vehicle (such as. for example, 
within about a +/-15 degree r,mge of pivotal adjustment). 
Also, and with reference to FIGS. 58A and 58B, when the 
first actuator 618 is selectively operated to rotate or pivot 
inner bracket 616 relative to outer bracket 620, the mirror 35 

head housing 614 is pivoted about the first pivot axis 618a 
to laterally adjust the rearward field of view (such as, for 
example. within about a +/-60 degree range of pivotal 
adjustment). The pivot axes may be angled relative ro one 
another to provide the desired cooperative pivoting of the 40 
mirror head and reflective element relative to the side of the 
vehicle at which the mirror assembly is mounted. For 
example, the pivot axes may be ru1gled relative to one 
another at an angle of at least about 15 degrees or at least 
about 30 degrees or more, such as an angle of up to about 45 
90 degrees, depending on the particular application of the 
mirror assembly. The operation of the actuators and the 
operational speed of the actuators may be selected to provide 
the desired adjustment of the mirror head and reflective 
element dependiug on the particular relative aJJgle of the 50 

pivot axes and/or the angle of the second pivot axis 622a 
relative to the side of the vehicle and/or the angle of the first 
pivot axis 618a relative 10 the second pivot axis ru1d/or 
relative to the side of the vehicle. 

Because of the angled relationship of the axes of rotation 55 
of the acniators and the angled interface or motmting inter
face of the mirror head housing 614 and outer cover 624, the 
first and second actuators may be operated together or 
cooperatively operated to laterally adjust the rearward field 
of view while maintaining a generally constant tip angle 60 

(and without also vertically adjusting the rearward field of 
view of the reflective element). Thus, when the mirror has 
been adjusted so that the reflective element has the desired 
vertical adjustment (via operation of the second acn1ator 
622), a user may laterally adjust the mirror to laterally adjust 65 
the rearward field of view of the reflective element, whereby 
both acniators 618 and 622 may operate to pivot the mirror 

60 
head about both pivot axes 618a, 622a so that the mirror 
head is pivoted toward or away from the side of the vehicle 
while limiting vertical adjusu11ent of the rearward field of 
view of tl1e reflective element. For example, and as can be 
seen wi th reference to FJG. 58B. if the mirror head 614 is 
pivoted about pivot axis 622a i11 the direction A, then the 
outer cover 624 may concl!frently be pivoted about pivot 
axis 618a iu the direction B, such that the mirror head may 
have limited or reduced vertical adjustment as it is laterally 
adjusted relative to the side of the vehicle (so that the mirror 
head is moved generally in the direction C in FIG. 588). 

Optionally, and desirably, the actuators 618, 622 may 
operate at different speeds to provide the desired or selected 
lateral adjustment with limited vertical adjustment (and/or to 
provide a desired or selected vertical adjustment with lim
ited lateral adjustment and/or to provide a desired or selected 
vertical and lateral adjustment). The acmators may be con
trolled by a control or control system that receives an input 
from a user actuatable device (such as a directional keypad 
o r joystick control common for controlling known exterior 
mirror acn1ators) and that may automatically control oue or 
both of the acniators at the desired directions and/or speeds 
to provide the desired or selected adjustment of the mirror 
head and reflective element. The control may be operable to 
determine tl1e appropriate adjustment speeds and degree of 
adjustment for the actuators 10 provide the desired adjust
ment in a mauner that appears (to a person viewing the 
mirror assembly during a lateral adjustment of the mirror 
head) to be a smooth lateral adjustment of the mirror 
reflective element. The selected or appropriate speeds and 
adjustment rauges or angles may vary depending on the 
particular application of the mirror assembly, such as the 
particular angle of the side of the vehicle at which Lhe mirror 
assembly is mounted, and/or the interface angle oft be mirror 
head and outer cover (relative to the angle of the side of the 
vehicle) and/or the relative angle between the pivot axes of 
the two acniators (it is envisioned that. at least for some 
embodiments, the tip or vertical adjustment aclliator may 
nm at a slower speed than the lateral adjustment actuator to 
provide a smooth adjustment of the mirror reflective element 
and rearward field of view). 

The control of the mirror assembly may be provided via 
any suitable control system. For example, and with reference 
to FIG. SSC. a control system 680 is operable to colllrol the 
actuator motors to adjust the mirror head housing and the 
reflective element. such as in response to one or more user 
inputs. Control system 680 includes a controller 682 (such 
as a microcontroller or m.icroprocessor or the like). which is 
operable to control the motor drivers 684 and actuator 
motors 686 responsive to one or more user inputs or buttons 
or switches 688. Controller 682 receives a position signal 
from each of tbe actuator motors so that the controller knows 
the position or angle or degree of rotation of each motor of 
the mirror assembly. As shown in FIG. 58C, tl1e control 
system 680 includes a supply conditioning element or device 
690, a regulator 691, a motor supply cutthroat 692. a supply 
measure 693 in communication with the controller 682 aud 
a current sensor 694 in communication with the controller, 
the motor supply cutthroat and each of the motor drivers. 

Tbe configur,1tion or arcbitectme of the control system for 
the exterior rearview mirror assembly is such that the 
specific mechanical implementation (i.e. the relative planes 
of motion of each acniator) is separated from the vehicle 
control systems (and thus the control system of the exterior 
mirror assembly may plug into ru1 electrical connector or 
main connector 696 of the vehicle (such as via a multi-pin 
connector or plug-and-socket type connector or the like), 
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such as when the exterior reaiview mirror assembly is 
mounted at an exterior portion of a vehicle during assembly 
of the vehicle. The necessary knowledge of the mechanical 
implementation is fully contained with.in the control system 
of the mirror assembly itself. This ensures that the vehicle 
control systems need not change for every application. This 
allows a greater degree of design and styling flexibility 
without affecting the vehicle control systems. 

The controller board incorporates a controller or micro
controller that is responsible for overall mirror system 
control and status monitoring. The motion command input is 
received by tbe tuicrocoutroller either via tbe user i11put 
bullons or toggle or switch 688 (such as for controlling up, 
down, left, right fold and deploy motions and/or the like) or 
from another vehicle module via the communications block 
698, typically either a LIN or CAN bus o r the like. ·n1e 
controller interprets the input or command and activates 
each motor driver accordingly. The control signal 10 each 
motor driver is pulse width modulated (PWM) to regulate 
the speed of each motor and thereby each axis of motion in 
the mirror assembly. 

The speed of each motor is determined algorithmically 
based on the mechanical configuration of the mirror assem
bly. In this manner. the mirror assembly can move in a 
typical fashion regardless of the axis orientation. As the 
actual speed of each motor is dependent on the supplied 
driving voltage as well as the ambient temperature of the 
system, the controJler measures those parameters and fi.u1her 
a lgorithmically adjusts the pulse width of the control signal. 
As an additional input, positfon feedback can be utilized to 
directly measure the position and speed of each actuator and 
relative to each axis of rotation. These attributes can be used 
by the controller to further adjust the pulse width supplied to 
eacb motor driver. Optionally, tJ1e mirror assembly and/or 
control circuitry may operate the actuator or actuators at 12 
volts or the like during normal operation, and may include 
a booster circuit tbat is operable to operate the actuator at a 
higher power or voltage (such as at 24 Volts or the like) for 
increased speed during a powerfold operation (where the 
mirror head is pivoted about botb axes to fold or move so as 
to be generally along the side of the vehicle). 

1his feedback enables real-time adjustment of the motion 
of the mirror head about each axis of rotation to provide 
highly accurate and repeatable motion over time and wear 
during tJ1e life cycle of tJ1e rearview mirror assembly. TI1c 
control system is con.figured to also provide a memory 
system for the mirror assembly, such as for vehicle appli
cations that include such memory systems. The vehicle 
module responsible for the memory system typicaJly pro
vides a reference voltage and ground and reads back a scaled 
version of the reference voltage. The controller in the 
exterior rearview mirror assembly provides these scaled 
voltages via the position output signals. TI1ese signals are 
algoritlunically calculated from tbe position feedback read 
from each actuator and are scaled to the provided reference 
voltage. 

The exterior rearview mirror assembly of the present 
invention thus provides for adjustment of the rearward field 
of view at the rearview mirro r via adjustment or operation of 
two act11alors having dillerenl or non-co-axial axes of rota
tion. For example. and as shown in FIG. 59. tJ1e exterior 
mirror assembly 610 has the mirror bead housing 614 
pivotally attached at the outer cover 624 via the first actuator 
618, whereby rotational driving of the first acnmtor 618 
imparts a rotation of mirror bead housing 614 about the first 
pivot axis 618a relative to tJ1e outer cover 624. 1l1e outer 
cover 624 is pivotally attached at the side of the vehicle via 

62 
the second act1mtor, whereby rotational driving of second 
actuator 622 imparts of rotation of outer cover 624 and 
mirror head housing 614 the a second pivot axis 622a. The 
outer cover 624 is disposed at or attached lo or motmted at 

5 the side portion of the vehicle (and pivotally or rotatably 
mounted thereat, such as via the actuator 622) when the 
exterior mirror assembly is normally mounted at the side of 
the vehicle. 

As shown in FIGS. 60A-62, aclltator 618, 622 (the first 
10 acn1ator 618 is preferably similar in construction and com

ponents as the second actuator 622, so they are described as 
a common actuator below) comprises a housing or bracket 
630 that houses or receives the drive motor 632 tJ1erein. ln 
the illustrated embodiment, an output shaft 632a (with a 

15 worm gear 632b attached thereat) of the drive motor 632 is 
rotatably drivable (via actuat ion of the drive motor 632 in 
the selected or appropriate direction) to rotatably drive a 
combination gear element 634, which, in llllll, rotatably 
drives an output gear 636 al the housing 630 and at a gear 

20 bushing 638. In the illustrated embodi111ent, the gear element 
634 has a gear element 634a that engages worm gear 632b 
and a worm gear e lement 634b that engages a first gear 
element 636a of output gear 636 (such as through an 
opening or aperture 631 at a center housing portion 630a of 

25 housing 630, w ith the gear bushing 638 and first gear 
element 636a of output gear 636 received in or nested in the 
center housing portion 630a and the worm gear 634b 
disposed outboard of the center housing portion 630a and at 
the aperture 631). A rivet tube 640 extends through housing 

30 630 and receives or extends through a bearing washer 642a 
and a bearing 642 at one end (where a housing cover 630b 
is attached to contain or house the motor and other compo
nents with the housing 630). A memory system 644 is 
disposed between the bearing washer 642a and the gear 

35 bushing 638. Rivet tube 640 extends through or receives a 
spring 646 and spring washer 648 at the other end oft he 111be 
640. with a clutch plate 650 and an adapter plate 652 
disposed between the spring 646 and the housing 630. 

When the exterior rearview mirror assembly 610 is 
40 assembled and mounted at a vehicle, the housing 630 of 

second actuator 622 may be attached or ailixed at rhe side 
portion of the vehicle. The outer cover 624 has an attach
ment plate or receiver 654 (FIG. 59) that receives the spring 
646 and spring washer 648 therein and that interfaces with 

45 and anaches to die adapter plate 652 (such as via a snap 
together connection or via one or more fasteners or the like, 
or the adaptor plate and the mirror bracket or attachment 
plate 1uay be combined and the rivet tube may hold the parts 
together instead of fasteners or the like) . When assembled 

50 and mounted in this manner, rotational driving of drive 
motor 632 of second actuator 622 imparts rotation of the 
output gear 636, which, in turn, rotatably drives the clmch 
plate 650, which rotatably drives the adapter plate 652 and 
thus the receiver 654 and outer cover 624 relative to the 

55 actuator housing 630 and the side of the vehicle. Likewise, 
when the exterior rearview mirror assembly 610 is 
assembled, the housing 630 oftl:te first actuator 618 may be 
attached or affixed at the mirror housing 614 and the 
attachment plate or receiver 654 may be attached or affixed 

60 al the outer cover 624, such that rotational driving of drive 
motor 632 of first actuator 618 imparts rotation of the output 
gear 636, which, in turn, rotatably drives tbe clutch p late 
650, which rotatably drives the adapter plate 652 and thus 
the receiver 654 and outer cover 624 relative to the acruator 

65 housing 630 and the mirror housing 614. The adapter plate 
652 is press fit at tJ1c rivet n1bc 640 such tha1 rotation of the 
adapter plate imparts a corresponding rotation of the rivet 
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tube, which rotates via bearing 642 relative to the hous ing 
cover portion 630b and housing 630. 

As best shown in FIGS. 62 and 63, the acniator comprises 
a clutch system at the adapter plate 652. the clutch plate 650 
and tbe housing 630. As sbown in FIG. 63, the adapter plate 
652 bas a 11Janual clutch surface 652a that engages a 
corresponding clutch surface 650a of the clutch plate. and 
the clutch plate 650 includes another clutch surface 650b 
that engages a stabil izarion clutch surface 630a of the 
housing 630. Thus. during electrical operation of the motor 
632, the output gear 636 drives the clutch plate 652, which 
slides against the clutch surface 630c of the actuator housing 
630. 

Such a clutch assembly or system provides a reduced or 
zero-backlash output that has enhanced vibrational stabi lity. 
During manual operat ion of the mirror assembly (such as if 
a user manually grasps and rotates the mirror), the manual 
clutch surface 652a of the adapter plate 652 slides against 

64 
at the housing 630 and thus does not rorate with the memory 
wiper holder and wiper when the actuator is actuated. As the 
adapter plate 652 is rotated relative to the housing 630 (via 
rotational driving of the drive motor 632), the rivet n1be 640 

5 rotates and the memory wiper 644b attached at the memory 
wiper holder 644c is thus swept along circuitry traces or 
carbon ink traces 644d on the memory circuit board 644a 
(such as two concentric traces disposed around the memory 
circuit board). Responsive to such sweeping of the memory 

to wiper644b. circuitry determines the degree of rotation of the 
adapter plate or eleme111 relative to tl1e housi.ng based on the 
location of the memory wiper (which may contact both 
traces and tlms may close a circuit o r provide a jumper 
between the traces so that circuitry that is electrically 

15 connected to the traces can determine the location of the 
memory wiper along the traces) along the circuit traces 
(which have terminals at each end thereof for connection to 
circuitry that is operable to determine where along the traces 

the clutch surface 650a of the clutch plate 650, while the 
clutch plate 650 is held steady by the gear train when the 20 
motor is not actuated. The mirror assembly can thus be 
manually adjusted about either axis. whereby the clutch slips 

the wiper is located al any given time). 
Thus, the memory system 644 is operable 10 detenu.ine the 

degree of rotation of the mirror head relative to the outer 
housing and the degree of rotation of the outer housing 
relative to U1e side of the vehicle, and the system may 
provide a memory selection function so a driver of the 

lo allow for such manual adjustment and for a breakaway 
f1mction or feanll'e. Optionally, the mirror assembly may be 
manually controlled and operated by providing manual 
controls for the pivoting about the pivot axes of the mirror 
assembly to adjust the rearward field of view of the mirror 
reflective element. 

In the illustrated embodiment, the exterior rearview mir
ror assembly uses two angled clutch surfaces to improve the 
lateral and rotational stability of each of the first and second 
actuators. As can be seen in FIG. 63. the stabilization clutch 
surfaces 630c, 650b are disposed or established radially 
inward from the manual clutch surfaces 650a, 652a, and are 
configured at a sharper or steeper or increased angle relative 
to the manual clutch surfaces. The increased angle and 
reduced diameter of the stabilization clutch surfaces reduces 
the minimum output torque required by the drive mechanism 
to e lectrically adjust the mirror while still allowing for a 
heavy manual adjustment effort and spring load (to reduce 
the possibility of unintentional manual adjustments of the 
mirror assembly, such as via mild bumping of the mirror 
bead or the like). 

Although shown and described as having the angled 
clutch surfaces 650a. 652a shown in FIG. 63, other shaped 
or contoured clutch SLU'faces may be implemented while 
remaining within the spirit and scope of the present inven
tion. For example, the clutch surfaces may have dua l sur
faces or non-planar engaging surfaces or the like. For 
example, and with reference to FIG. 63A, the clutch surface 
650a' may comprise a dual angled surface that engages a 
correspondingly formed clutch surface 652a'. Other shapes 
and configurations of the clutch surfaces may be imple
mented while remaining with.in the spirit and scope of the 
present invention. 

The actuator may include a memory system, such as a 
contact memory system or a non-contact memory system or 
the like. In the illustrated embodiment. the actuator includes 
memory system 644, which comprises a memory circuit 
element or circuit board 644a, a memory wiper or element 
644b and a memory wiper holder 644c, which are disposed 
at the housing 630 and between the housing 630 and the and 
an end cover element 630b of the housing 630 (such as best 
seen in FIG. 62). The memory wiper holder 644c, memory 
wiper 644b and adapter plate 652 are press fit or secured to 
the rivet tube 640. so they aJI rotate together as a single 
constn1c tion, while the memory circuit board 644a is fixed 

25 vehicle may save a particular mirror setting, such as in a 
similar manner with conventional memory mirror systems. 
Thus, when a driver of the vehicle later selects the saved 
setting, one or both acniators 618, 622 operate to set the 
mirror head at the appropriate posit.ion or orientation relative 

30 to the outer housing and to set the outer housing at the 
appropriate position or orientation relative to the side of the 
vehicle, in order to provide the desired or selected rearward 
field of view to the driver of the vehicle. 

Optionally, and witb reference to FIGS. 64A and 64B. a 
35 memory system 644' comprises a memory circuit element or 

circuit board 644a', a pair of memory wipers or contacts or 
elements 644b'. 644c' and a memory contact holder 644d', 
which are disposed al t11c housing and between the housing 
and the and the end cover element of the housing (not shown 

40 in FIGS. 64Aand 64B, but similar to the components shown 
in FIG. 62). ·n1e memory contact holder 644d' , memory 
contacts 644b', 644c' and the adapter plate are press fit or 
secured to the rivet n1be, so they all rotate together as a 
single constrnction, while the memory circuit board 644a' is 

45 fixed at the housing and Urns does not rotate witl1 the 
memory wiper holder and wiper when the actuator is actu
ated. such as in a similar mallller as discussed above. 

Memory system 644' comprises an absolute position 
feedback system that provides an unrestricted 360 degree 

50 planar movement of an element or actuator (such as either or 
both actuators 618. 622). The rotational position of the 
actuator is provided via three concentric rings 645a'. 645b', 
645c' fabricated on the printed circuit board 644a' and 
optionally constrncted using a resistive ink. The innermost 

55 ring 645a' and outermost ring 645c' are constrncted by 
printing the resistive ink over a copper trace. The copper 
trace provides a low impedance path in parallel with the 
resistive element. electrically shorting the resistance of the 
ink. 111e center ring 645b' is constrncted by printing the 

60 resistive ink directly on the PCB substrate and on two small 
copper pads located about 180 degrees relative to each other. 
The length of tl1e pads (along the arc of the circumference) 
is very narrow. The width of the pads is approximately equal 
to the width of the ring. These pads provide an electrical 

65 connect.ion to center ring 645b'. One of these pads is 
connected to ground while the o ther is cor1J1ected to a 
positive reference voltage. 1l1is construction creates two 
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resistors in parallel, each occupying about half of the cir
ctunference of center ring 645b'. As shown in FIG. 648, 
bridging U1e gap between inner ring 645a' and center ring 
645b' is a contact 644b' and bridging the gap between center 
ring 645b' and outer ring 645c' is a contact 644c'. The 5 
contacts 644b', 644c' comprise metallic elements that are 
each constmcted to create a highly conductive and flexible 
contact surface that rides on the resistive ink surface of the 
rings. Each metal contact on center ring 645b' applies the 
voltage sensed at the contact point on center ring 645b' onto 10 

the opposing ring (such as i1mer ring 645a' for contact 644b' 
and outer ring 645c' for contact 644c'). 

111e metal elements are placed at an angle relative to each 
other that is significantly less than 180 degrees and signifi
cantly more than zero degrees, such as at an angle of around 15 
45 degrees or more or less. The arrangement of contact 644b' 
and contact 644c' ensures that there is a t111ique voltage pair 
at every position in the 360 degrees of rotation of the 
actuator. In this manner, the absolute position of the actuator 
can be detenuined algorithmically by reading the sensed 20 
voltages at each of the inner ring 645a' and the outer ring 
645c'. Motion direction can be determined algorithmically 
by repeatedly reading the sensed voltages over time and 
determining which voltage leads the other as movement 
occurs. Motion velocity can be detennined algorithmically 25 

by repeatedly reading the sensed voltages over time and 
determining the rate of change of the voltage amplitude. 

Thus, the memory system is operable to derennine the 
position of the actuator at all times during operation of the 
mirror assembly. Each of the actuators includes a respective 30 
memory system so that the control of the mirror assembly 
can determine the degree of rotation of each of the actuators 
at any time, and can thus determjne the position or orieo
tation or p laoe of the mirror reflective elemeot al any time. 
If360 degree motion is not needed, a single memory wiper 35 

and simpler carbon trace may be utilized to provide the 
appropriate memory fonction. Optionally, to limit rotation of 
the mirror head and/or the outer cover. one or more mechruli-
cal stops o r elements may be provided (such as via molding 
a stop feature onto the mirror head and mirror base or cover, 40 
so that the molded features collide or engage to limit rotation 
of the mirror head within a desired or appropriate range of 
motion. 

66 
pivot axis may be added to achieve a more complex motion 
of the mirror head relative to the side of the vehicle (such as 
by utilizing a modular ac111ator or U1e like), and with the 
three (or more) actuators cooperatively operating at the same 
o r different speeds to provide the desired movement or 
adjustment of the mirror head. 

Optionally, it is further envisioned that an exterior mirror 
assembly may have two act11ators with generally orthogonal 
axes of rotation while remai11ing within the spirit and scope 
of the present invention. For example. m1d with reference to 
FIGS. 66A-D, an exterior mirror assembly 710 comprises a 
reflec tive element (such as a generally p lanar or bent reflec
tive element and such as an electrocbromic reflective ele
ment or a flat glass or curved glass reflective element, such 
as a flat or curved reflective element having a single flat or 
planar or curved or convex curved glass substrate or having 
two flat or curved substrates or the like) that is anached at 
a rear attaching portion of a mirror head housing 714. Mirror 
bead housing 714 is pivotal ly attached at a mounting ann or 
element 716 via a first or outer actuator 718 (FIGS. 668 and 
66D), whereby rotational driving of the first actuator 718 
imparts a rotation of mirror head housing 716 about a first 
pivot axis 718a relative to mounting arm 716. First actuator 
718 is attached to or mounted at an outer end of mounting 
a rm or element 716, which in rum is pivotally motmted at a 
sail mount of a vehicle via a second or inner acniator 722, 
which is configured to be attached at or disposed at or in the 
sail mount at a side of a vehicle, whereby, when so attached 
at the vehicle, rotational driving of second acn1ator 722 
imparts a rotation of mounting ann 716 and first actuator 718 
and mirror head housing 714 about a second pivot axis 722a . 
The second actuator 722 is disposed at or anachcd to or 
mounted at the side portion or sail motu1t of the vehicle 
when Lhe exterior mirror assembly is normally mounted at 
the side of the vehicle. 

In the illustrated embodiment, the pivot axis 722a is 
generally horizontal and extends laterally at the side of the 
vehicle and the pivot axis 718a is generally vertical when the 
exterior mirror assembly is normally mounted at the side of 
the vehicle. 1lrns, rotation of mounting ann 716 about pivot 
axis 722a imparts a rotation of mirror head housing 714 and 
ilie reflective element in an upward and downward direction 
to provide vertical tilting of the mirror reflective element, 
and rotation of mirror head housing 714 about pivot axis Optionally, other mirror constructions are envisioned 

wiU1in U1e scope of the present invention. For example. U1c 
angle of misaligmnent of the pivot axes of the first and 
second actuators may vary or may be selected depending on 
the particular application of the mirror assembly. Such 
different pivot axes may be varied to accommodate different 
interface angles between the outer cover and the side of the 
vehicle and/or different interface angles between the mirror 
housing and the outer cover, depending on ilie particular 
application of the mirror assembly. For exru11ple, and with 
reference to FlG. 65A, an exterior rearview mirror assembly 
610' may have a greater angle between the axes of rotation 
of the actuators, while, and such as shown in FIG. 658 . an 
exterior rearview mirror assembly 610" may have an angle 
between the axes of rotation of the acn1ator that approaches 
90 degrees or thereabouts. Clearly, other constructions and 
configuratioll.S are contemplated for mirror assemblies 
within the scope of the present invention. 

45 718a imparts a rotation of the reflective eleme111 about the 
vertical axis to provide lateral adjustment of the field of view 
and to provide folding in and out of the mirror head. 

Optionally, although the exterior mirror assemblies 
described above are shown with the axes of rotation of the 
acnmtors at a non-orthogonal angle (such as an obtuse angle) 
relative to one another, it is envisioned that an exterior 
mirror assembly may have two or more ac111ators providing 
different axes of rotation. For example, a third actuator and 

Tirns. when the mirror assembly 710 is mounted at U1e sail 
mount or side of the vehicle, the mirror head is adjustable 

50 about the first and second axes (via selective acn1ation of one 
or both acn1ators) to adjust the rearward field of view for the 
driver oft11e vehicle. For exan1ple, when the second actuator 
722 is selectively operated to rotate or pivot mounting arm 
716 relative to the side of the vehicle, the mirror head 

55 housing 714 is pivoted about U1e second pivot axis 722a to 
vertically adjust the rearward field of v iew for the driver of 
the vehicle. Also, when the first acn1ator 718 is selectively 
operated to rotate or pivot mirror head housing 714 relative 
to motmting a n11 716, the mirror head housing 714 is pivoted 

60 about the first pivot axis 718a to laterally adjust the rearward 
field of view (such as. for example. within about a +/- 60 
degree or more range of pivotal adjustment). 

Because of the generally orU1ogona1 angled relationship 
of the axes of rotation of the acn1ators, the first and second 

65 act11ators may be operated separately or together or coop
eratively operated to vertically ru1d/or laterally adjust the 
rearward field of view. Thus, when the mirror has been 
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adjusted so that tbe reflective element bas tbe desired 
vertical adjustment (via only operation of the second actua-
tor 722), a user may laterally adjust the mirror to laterally 
adjust the rearward field of view of the reflective element 
(via only operation of the first actuator 718). In such an 
emboclimeDt, the ac111ators 718, 722 may be independently 
operated to adjust the mirror field of view vertically and/or 
laterally, whereby the mirror assembly need not include a 
comroller that coordinates the speed and/or aenimion oftbe 
actuators 10 provide the desired or selected field of view. For 
example, the user input or toggle at the interior of the vehicle 
may control or adjust tbe G.rst or outer actuator when moved 
or adjusted laterally or side-to-side (such as by the driver of 
the vehicle) and may control or adjust the second or inner 
actuator when moved up/down or fore/af1, and may control 
both actuators together (and at the same speed or optionally 
at different speeds if desired) when moved diagonally. 

In the illustrated embodiment of FIGS. 66A-D. the mirror 
assembly is configured to mount al the side of the vehicle, 
such as a t a sail mount region or at the door of the vehicle, 
with the axis of rotation 722a of the second acn1ator 722 
extending generally horizontally and laterally at the side of 
the vehicle when the mirror assembly is normally mounted 

68 
may be mounted at the side of the vehicle, and a selected or 
appropriate mirror reflective element (that may comprise an 
electro-optic mirror reflective element or a non-electro-optic 
or fixed reflectance mirror reflective element) and mirror 

5 casing may be readily artached to tl1e attaclunent e lement or 
bracket (and optionally the m.irror casing may be altached. at 
the mirror reflective element itseli). so that both the reflec
tive element and tl1emirror casing move in tandem, whereby 
the mow1ting device may adjust the attachment elemelll and 

10 the mirror head attached thereto about multiple axes relative 
to the side of the vehicle to adjust the rearward field of view 
of the driver of the vellicle and/or 10 pivot or fold the mirror 
head along the side of the vehicle or the like. Thus, a 
common or standard or tutiversal mounting/attaching device 

15 may be mounted at or allached al the side of the vehicle and 
may adjust an atlachmenl element or bracket (which may 
have a reflective element and mirror casing or strucmre 
allached thereto) inward/outward, forward/rearward, 
up/down and rotationally about multiple axes of rotation 

20 (such as about pitch, yaw and roll axes or about a generally 
vertical axis and/or other axes non-coaxial with the first or 
generally vertical axis or the like) with respect to the side of 
the vehicle al wltich it is mowlled and the ground plane at 
the vehicle. at 1l1e side of a vehicle. Optionally, and with reference to 

FIGS. 67A-D, a mirror assembly 710' may be monnted al a 25 

side of the vehicle so that the axis of rotation 722a' of the 
second actuator 722' is generally vertical (and the axis of 
rotation 718a' of the first act11ator 718' (FIGS. 678 and 67D) 

For example, and with reference lo FIG. 68. an adjustment 
device or mounting device or actuator device 730 may be 
attached at a side 732 of a vehicle (such as a t a driver or 
passenger side vehicle door or window or the like) and may 
include one or more acniators that are operable to provide 
multiple dcgTees/axcs of freedom of adjustment of an anach
ment plate or bracket 734 relative to the vehicle side 732. 

is generally horizontal and extends generaJly laterally) when 
the mirror assembly is normally mounted at the side of a 30 
vehicle. such as at a door mount of the vehicle or t.he like. 
In the illustrated embodiment. the mirror head housing 714' T he mounting or attaching device 730 may include an 

attachment element or stmc111re 736 for a11aching at the 
vehicle, and the al1achruelll stmcrure 736 may house or 

35 support one or more actuators 738 for adjusting a support 
arm or sm1cture 740 relative to the vehicle side 732. The 

is pivotally attached at a mounting am1 or element 716' via 
tbe first or outer ac111ator 718'. whereby rotational d riving of 
the first ac11iator 718' imparts a rotation of mirror head 
housing 716' about the generally horizontal first pivot axis 
718a' relative to mounting arm 716'. First actuator 718' is 
attached to or motullcd at an upper end of mounting am1 or 
element 716'. which in mm is pivotally mounted at a door 
mount of a vehicle via the second or inner actuator 722', 40 
which is configured to be atlached at or disposed at or in the 
door mount al a side of a vehicle. whereby, when so attached 

act11ators may be cooperatively operable similar to the dual 
actuators of the mirror assemblies described above or may 
otherwise provide multiple axes of adjustment of the anach
mem plate and mirror head (such as, for example, a ball 
acrnator that may rotate or pivot the mounting a m1 or 

at the vehicle, rotational driving of second acn1ator 722' 
imparts a rotation of mounting arm 716' and first acniator 
718' and mirror head housing 714' about the generally 45 
vertical second pivot axis 722a'. Thus, the mirror assembly 
710' may fonction similar to mirror assembly 710. cliscussed 
above, but with the outer or upper or first actuator providing 
the vertical adjustment of the mirror head and reflective 
element and the inner or lower or second actuator providing 50 

the lateral adjustment of the mirror head and reflective 
e lement. 

strnct11re 740 in a three dimensional manner at the side of the 
vehicle). For example, the arm may be pivoted up/down and 
forward/rearward and any directions in between. and the ann 
may be rotated about its longitudinal axis lo further adjust 
the ann and the attachmem element and the reflective 
element relal'ive to the side of the vehicle (thus providing 
independent and/or cooperative pitch, yaw and roll adjust
ment of the reflective element relative to the side of the 
vehicle). 

As shown in FIG. 68, the attachment element or bracket 
736 is disposed at the outer or distal end of the support ann 
or stmcture 740. and a mirror reflective element 742 (which 
typically includes a backing plate or backplate and a heater 

Optionally, tl1e multi-axis acmating mechanism. such as 
the dual act11ator rnechaitisms described above, of the pres
ent invention may be incorporated into a mouoting/allacb
ment device/element/unit that attaches or mounts at a side of 
a vehicle al a location where conventional exterior sideview 
mirrors are typically disposed, and is acniatable to adjust, 
via a support ann or stmcturc, an attachmcm element or 
bracket (that is disposed al a distal end of the support arm or 
strncture from the side of the vehicle) about multiple degrees 
of freedom with respect lo the side of the velticle in order 
that the rearward field of view of a mirror reflective element 
supported by, and adjusting in tandem with, the bracket can 
be adjusted by the actuating mechanism via the support arm 
structure to allow the driver to adjust his or her rearward 
and/or s ideward field of view. 111c anachme111 device thus 

55 pad disposed at a rearward surface of the reflective element) 
may be attached to the attachment elemellt or bracket 736. 
Thus, adjustment of the support arm or strncture causes a 
corresponding tandem adjustment of the attachment element 
736 and of the mirror reflective clement 742 to adjust the 

60 rearward field of view of the driver of the vehicle and/or to 
provide a powerfold function for the ntirror reflective ele
ment. Optionally, and desirably, a mirror casing or shell 744 
(FIG. 68A) may be readily at1ached at the mirror a11achment 
element or bracket or to the mirror reflective element itself 

65 in order to provide the desired or appropriate appearance or 
styling of the exterior rcarview mirror al the side of the 
vehicle and to provide mechanical protection of the reflcc-
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(jve element and the like from environmental exposure. The 
mirror casing or shell may be at1ached via any suitable 
means, such as via snapping one or more casing portions at 
the rear of the mirror reflective element and/or bracket. 
When so attached, the mirror casing or shell moves in 
tandem with the tandem movement of the mirror reflective 
e lement 742 and attaclunent element 736 via adjustment of 
the support arm by the actuator or actuators of the attach
ment device. 

Thus. a vehicle mamtfactwer may elect for at least a 
subset of its vehicle nameplates/models, a standardized 
attachment element and/or bracket and/or backplate and/or 
support arm (such as a standardized or common or universal 
mounting or actuator device). and then may attach a selected 
or appropriate reflective element and housing to the attach
ment element or bracket or backplate. The selected reflective 
element may be selected or customized for that particular 
vehicle nameplate or body style or optional mirror content 

70 
multiple orientations/planes at the side of the vehicle so that 
the driver can select his/her desired/required sideward and 
rearward field of view. 

A typical known exterior mirror construction 760 is 
5 shown in FJG. 688 , where the mirror reflective element 762 

is disposed in or housed in a mjrror casing 764 (and is 
inboard of the open end of the mirror casing and not attached 
thereto) and is adjustable relative to the mirror casing via a 
mirror actuator 766, which is also disposed in the mirror 

10 casing and occupies space behind the reflective clement and 
within the cavity of the mirror casing. Also. all of the wiring 
for powering the mirror actuator and (if applicable) the 
electro-optic mirror reflective element and/or heater pad 
needs to be routed into the mirror head for powering the 

15 actuator and the like. thereby requiring complicated wire 
management to route the wires into the mirror casing and 
around and to the mirror actl1ator. ln contrast to such known 
constn1ctio11s, the present invention provides a mirror 

(or for a vehicle model within a vehicle nameplate) , and may 20 
provide the selected or desired or appropriate size and shape 
and type of reflective element for that particular vehicle. 
Similarly. the mirror casing or housing or shell may be 
selected and may be attached at the mirror reflective element 

assembly that has the reflective element 742 disposed at and 
anached to or otherwise fixed relative to the mirror casing 
744, such that, during adjustment, the reflective element and 
mirror casing move in tandem about the fulcrum of the 
motmt ing device at or near the side of the vehicle. As can be 
seen with reference to FIG. 68A. such a construction allows 

or at the attachment element or the like of the motmting 25 

device, in order to provide the selected or desired or appro
priate size and shape and color and styling of the exterior 
rcarview mirror assembly for that particular vehicle. Option
ally, the mirror casing may be customizable for the particular 
vehicle line or style or for the particular vehicle in accor- 30 

dance with the customer's preferences. Thus, in accordance 
with this aspect of the present invention, a standardized set 

for space within the mirror casing that previously was 
occupied by the mirror actuators of known or conventional 
mjrror assemblies. Such a construction may also ease the 
wire management of any wires needed to power the reflec
tive element and/or heater pad and/or any accessory dis-
posed at the mirror head, since the space within the mirror 
casing may be substantially open or unoccupied by the likes 
of a mirror actuator. 

By elimjuating the conventional actuators commonly 
used in convelllional exterior rearview mirror assemblies 10 
date, opport11nit:ies arise to provide additional electronic 
content in the exterior rearview mirror (such as at the areas 

of acn1ator device/support arm/attachment plate may be 
utilized across all vehicle models of a vehicle nameplate 

35 
(such as, for example. all of the vehicle models of the 
Lincoln nameplate) of a vehicle manufacturer (such as, for 
example , Ford Motor Company), whereby different custom
ized or selected mirror reflective elements and mirror cas
ings may be selected for particular models (such as. for 4o 
example. one design for the MKZ model and another design 

where the conventional acniators used to reside). Thus, for 
example. the exterior rearview mirror may include various 
electronic accessories therein or thereat, and may include the 
likes of bus cotuiectors, such as an Ethernet tenuinal or the 
like. Optionally. for example, and such as shown in FIG. 

for the MKT model) for that nameplate of that vehicle 
manufacntrer. 

Tue mounting device and mirror reflective element and 
mirror casing may utilize any suitable a11aclunent or mount
ing means. and may utilize aspects of the mirror assemblies 
and door assemblies of the types described in U.S. Pat. Nos. 
7,289,037; 6,669.267 and/or 6,616,3 14, which are hereby 
incorporated herein by reference in their entireties. For 
example, the mirror casing may be provided as a clamshell 
construction or may constructed so that it first attaches to the 
mirror reflective clement and the support arm is received 
through an aperture in the mirror casing to attach at the rear 
of tbe reflective element. When the mounting device and the 
mirror reflective element and mirror casing are so mounted 
at the side of a vehicle, the acn1ator or acniators of the 
mouming device is/are operable to move the motmtiug arm 
and attachment element or bracket (and the reflective ele
ment and mirror casing anached thereat) about multiple axes 
to provide the desired three dimensional adjustment of the 
mirror reflective element at the side of the vehicle (such as 
up/down and forward/rearward pivotable movement and 
clockwise and cotmtercloc!...'Wise rotational movement about 
multiple axes, such as movement or adjustment about the 
pitch. yaw and roll axes). Thus. relative to the fulcrum point 
of the acwator device (at or near the side of the vehicle). the 
mirror reflective clement can be moved so as to be in 

68D. a camera or camera module 746 (such as a rearward 
facing camera and/or a downward facing camera and/or a 
sideward facing camera and/or a forward facing camera) 

45 may be installed or included in or at the exterior rearview 
mirror assembly. such as at or in the mirror casing or shell 
744" (which may comprise any suitable and optionally 
asymmetrical construction or design). 11J1d may be provided 
as a modular unit camera that may be readily included and 

50 electrically connected or plugged in at the mounting device 
when the mirror reflective element and/or mirror casing are 
anachcd at the mounting device (such as by utilizing aspects 
of the vision systems described in U.S. Pat. Nos. 8.017.898; 
8,262.268; 5,760.962 and/or 5,550.677, which are hereby 

55 incorporated herein by refereuce in their entireties). The 
attaching device 730 and support arm 740 for the reflective 
element 742 in FIG. 68D may be similar to those described 
above or may be constructed for the particular application or 
applications of the attaching device. llrns, a camera module 

60 (preferably compris ing a lens system. a CMOS photosensor 
array and associated logic and comrol circuitry. and such as 
by utilizing aspects of the cameras described in U.S. Pat. 
Nos. 5.550,677; 5,760,962; 6,396.397; 6.097.023; 5,877.897 
and 5,796,094, which are hereby incorporated herein by 

65 reference in their entireties) may be procured from an 
automotive camera module manufacturer and provided to 
the exterior sidcview mirror manufacturer and configured to 
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be received at the exterior rearview mirror assembly in ao 
orientation that correctly sets the desired field of view of the 
received camera module. Ancillary electronics and/or 
required power sources/signal sources, including bus (such 
as CAN or LJN bus) interfaces/connectors. may be at least 5 
partially provided by the exterior mirror manufactwer itself, 
and may be incorporated into the configuration/construction 
of the exterior mirror assembly, thereby reducing the cost 
and complexity of the procured camera module. 

Also. because. with the present iovention. there is no 10 
longer a need for a mirror head with an actuator disposed 
thereio. the shape of the Jnirror casing or housing (as 
presented to the wind flow as the vehicle drives in a forward 
direction of travel) need not follow traditional aerodynamic 
lines. and may effectively follow a shape !bat optimizes 15 
aerodynamic flow and minimizes !be likes of eddy currents 
and t11rbulence in the air flow as experienced as the vehicle 
is driven forwardly on a road. For example. and with 
reference to FIG. 68C, a mirror casing 744' may be provided 
at the reflec1ive e lement 742 (which is atlached at the clistal 20 
end of the mounting arm or strncturc 740 of the mounting 
device 730), with the mirror casing selectively shaped or 
styled for the particular application, whereby the mirror 
casing may or may not have the typical mirror casing shape 
and typical interior cavity rearward of the reflective element, 25 
such as typically provided in known exterior mirror con
stn1ctions. As illustrated in FIGS. 68A, 68C and 68D, the 
disposition of the mirror reflective element lo the exterior 
mirror casing/shell may preferably be such as described in 
U.S. Pat. No. 8,049,640 and/or in PCT Application No. 30 
PCT/US2O11/O56295, filed Oct. 14, 201 I and published Apr. 
19. 2012 as lntcmational Publication No. WO 2012/051500, 
and/or PCT Application No. PCT/US2O1O/O32O17, filed 
Apr. 22, 2010 and published Oct.28. 2010 as International 
Publication No. WO 2010/124064, and/or PCT Application 35 
No. PCT/USl0/51741, filed Oct. 7, 2010 and published Apr. 
14, 2011 as International Publication No. WO 2011/044312, 
which are hereby incorporated herein by reference in their 
enl ireties. 

·mus, the exterior rcarview mirror assembly of !be present 40 
invention provides a frameless exterior or sail mount mirror 
assembly that has the act1iators al the mounting arm or 
structure of the mirror assembly and not within the mirror 
housing and nol attached al the rear of the reflective clement. 
The actuators adjust the mirror head and the reflective 45 
clement in tandem (and do not adjust the reflective clement 
relative 10 !be mirror casing). Hie dual actuator (or multiple 
degrees of freedom actuator or actuators) of the exterior 
rearview mirror assembly or system of the present invention 
!bus provides a mirror head that can be any shape and that 50 
does not require space in tbe mirror head for conventional 
actuators that operate to adjust or orient the reflective 
clement relative to the mirror housing or casing. TI1e mirror 
reflective element can be adhered or otherwise fixedly 
attached al a surface or mounting portion of the mirror head, 55 
and the mirror head can be any shape (such as generally flat 
or having a narrow or thin profile or the like) depending on 
the particular application of the mirror assembly and the 
vehicle manufacturer's design preferences. TI1e mirror 
assembly of U1c present invention !bus allows for inclus ion 60 
of other accessories (such as tum signal indicators. blind 
spot indicators. lights, displays and/or the like) in the mirror 
head, without concerns of interference with conventional 
acniators disposed iii the mirror head and at and behind !be 
mirror reflective element. The exterior rearview mirror 65 
assembly and/or actuators may uti lize aspects of the exterior 
rearview mirror assemblies described in U.S. Pat. Nos. 

72 
7,722.199; 7,314,285; 7,267.449; 7,159,992; 7,104,663; 
7,093.946; 7,080.914: 7,073.914; 6,916,100: 6,755.544; 
6,698.905; 6,685,864; 6,467.920; 6,362,548; 6.312,135; 
6.243.2 18; 6,229,226; 6,213,612; 5,986,364; 5,900,999 and/ 
or 5,703.731. and/or U.S. patent applications. U.S. patent 
applicatioo Ser. No. 13/249,433, filed Sep. 30, 2O1 l. now 
U.S. Pat. No. 8.764,256, Ser. No. 13/023,747, filed Feb. 9, 
2011, now U.S. Pat. No. 8,915,601. Ser. No. 11/504,353, 
filed Aug. I 5. 2006 and published Jan. 4, 2007 as U.S. 
Publication No. 2007/002477. and/or Ser. No. 13/663.542, 
filed Oct.30.2012, now U.S. Pat. No. 9,067,541 , and/or 
U.S. provisional application Ser. No. 61/645,959, fi led May 
I I, 2012, which are a ll hereby incorporated herein by 
reference in their entireties. 

The exterior rcarview mirror assembly of the present 
invention thus provides for a mirror head wi th a reflective 
element fixedly disposed thereat, such that addit ional con
tent and/or enhanced styling may be readily achieved at the 
mirror head without concerns of space behiud the reflective 
element (such space is typically taken up by a mirror 
reflective clement actuator, which is not included in the 
exterior rearview mirror assembly of the types described 
above). Optionally, for example, the technology of the 
present invention allows for new technology or content lo be 
readily added to and mounted into U1e mirror head. For 
example, the mirror bead may include a camera disposed 
behind the reflective element, and/or the mirror head may 
include a clisplay screen (such as a liquid crystal display 
screen or !be like) disposed behind the reflective element 
and/or the mirror head may include any other electronic or 
mechanical content. such as. for example, a blind spot 
indicator and/or a tum signal indicator and/or an illumina
tion module and/or wide angle reflector elements and/or the 
like (such as by uti lizing aspects of the exterior mirror 
assemblies described in U.S. Pat. Nos. 8,058,977: 7,944, 
371; 7,492.281: 6,198,409; 5,929.786; 5,786,772; 7,581, 
859; 6,227.689; 6,582,109; 5.371,659; 5,497,306; 5,669, 
699; 5,823,654; 6, 176,602; 6,276,82] ; 7,748,856; 7,255, 
451 ; 7,195.381: 6.717,712; 7,126.456; 6,315,419; 7,097.312 
ru1d/or 6,522.451, and/or U.S. patent application Ser. No. 
12/187,725, filed Aug. 7, 2008. now U.S. Pal. No. 8,786, 
704, and/or PCT Application No. PCT/US2O06/O18567, 
filed May 16, 2006 and published Nov. 23. 2006 as Inter
national Publication No. WO 2006/124682, which are 
hereby incorporated herein by reference in their entireties). 

Optionally, the reflective clement may comprise a frame
less reflective element, such as the types marketed as a 
prismatic or elcctrochom.ic INFINJTyrM mirror. such as are 
shown and/or described in U.S. Des. Pat. Nos. D633.423; 
D633,019; D638,761 and/or D647,O17, and/or PCT Appli
cation No. PCT/US2O11/O56295, filed Oct. 14. 2011 and 
published Apr. 19, 20.12 as l111erna1ional Publication No. 
WO 20 I 2/051500, and/or PCT Application No. PCT/ 
US201O/O32Ol 7, filed Apr. 22, 2010 aud published Oct. 28, 
2010 as International Publication No. WO 2010/124064, 
and/or PCT Application No. PCT/USl0/51741, filed Oct. 7, 
2010 and published Apr. 14, 2011 as International Publica
tion No. WO 2011/044312, and/or U.S. Pat. Nos. 7.253,723 
and/or 8, I 54,418, which are hereby incorporated herein by 
reference in their entireties. Optional ly, the mirror reflective 
element may bave a thin or very thin bezel at the perimeter 
region of tbe front surface of the reflective element. and 
optionally, the mirror reflective element may have a clear 
bezel at the perimeter region of the front surface of the 
reflective element. or the like. depending on the particular 
application of the mirror assembly and the desired appear
ance and/or styling of the mirror assembly. 
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Optionally, and with reference to FIGS. 69A and 69B, ao 
exterior rearview mirror reflective element assembly 660 
may include one or more indicators 662 disposed at a 
perimeter region of the mirror reflective element 660, such 

74 
comprise any suitable material that may glow or emit light 
when energized or powered, while remaining within the 
spirit and scope of the present invention. Also, although 

as for providing a blind spot indicator or laoe chaoge 5 
warning or the like to the driver of the vehicle equipped with 

shown and described as comprising ai1 electrochromic 
reflec tive element assembly having an electrocbromic 
medium, it is envisioned that the reflective element (with an 

the mirror assembly and/or for providing a tum signal 
indicator for drivers of other vehicles to the side and/or rear 

indicator such as described above) may comprise other types 
of reflective elements or reflective element assemblies, such 
as 0 U1er electro-optic reflective element assemblies or a 
liquid crystal reflective element assembly or the like, while 
remaining with.in the spirit and scope of the present inven-
tion. 

Optionally, a compass display (such as a compass display 
disposed at or in an interior rearview mirror assembly of a 

of the equipped vehicle (such as by utilizing aspects of the 
indicators described in U.S. Pal. Nos. 7,255,451 and/or 10 

7,195.381, which are hereby incorporated herein by refer
ence in their entireties). Reflective element assembly 660 
comprises an electrochromic reflective element having a 
front substrate 664 and a rear substrate 666 with an elec
trochromic medium 668 sandwiched therebetween and in an 
interpane cavity 670 bounded by a perimeter seal 672. ·n1e 
rear surface 664b of the front substrate 664 has a transparent 
conductive coating or layer 674 disposed thereat and the 
front surface 666a of the rear substrate 666 has a metallic 
mirror reflective layer or layers 675 disposed thereat. An 
opaque or reflective or substantially non-light-transmitting 
perimeter band or hiding layer 676 is disposed around the 
periphery of the rear surface 664b of the front substrate 664 

15 vehicle or a console or instrument panel of a vehicle or an 
exterior rearview mirror of a vehicle) may be operable (such 
as responsive to a GPS system or a compass sensor or 
sensors or the like) to display a directional beading o f the 
vehicle, and may display one or two alphanumeric charac-

20 ters (such as N, B, S, W, NE, SB, SW, NW) 10 infonu the 
driver of the vehicle the general direction that the vehicle is 
heading. Such cardinal and inter-cardinal compass headings 
provide a general indication of the vehicle directional head
ing within eight distinct directional bands of about 45 to hide or conceal the perimeter seal 672 when a person 

views the reflective element assembly from the front surface 
664a of the front substrate 664. 

lo Lhe illustrated embodimenl. the indicator 662 com
prises an organic light emitting diode (OLED) disposed in an 
OLED cavity 670a established at a perimeter region of the 
reflect ive element assembly ~md outboard of the EC cavity 
670, with the OLED cavity 670a bounded by an outer seal 
portion 672a of the perimeter sea] 672 and an inner seal 
portion 672b of the perimeter seal 672. The seal 672 thus 
may be dispeused arouud the periphery of the reflective 
element assembly and may be dispensed around the OLED 
cavity to define and seal the OLED cavity 670a and to 
isolate the OLED cavity from the EC cavity 670. Optionally, 
and as shown in FIGS. 69A and 69B. the perimeter band 676 
may be made wider at the OLED indicator 662 10 hide or 
conceal the perimeter baud portions that circumscribe the 
OLED cavity 670. A window 676a is established (such as 
via laser ablation or etching or the like) through the perim
eter band 676 at the OLED indicator 662 and OLED cavity 
670a so that illumination emanating from the OLED indi
cator 662, when powered or activated or energized, is 
v iewable Ul.rougb the window 616a at the perimeter band 
676. 

1l1e OLED indicator 662 is operable to illuminate respon
sive to electrical power applied thereto. The OLED material 
is an SPM-like material that may be filled into the separate 
cavity and that is illuminated when powered. with the glass 
conductive coatings configured to allow for separate elec
tri fication of U1e electrochromic meditun and the OLED 
indicator. For example , and as shown in FIG. 69B. a 
delineation line or isolation line 675a may be established 
through mirror reflective layer or layers 675 to electrically 
isolate a principal reflecting region or portion 675b of the 
mirror reflective layer or layers 675 and an outboard OLED 
portion or region 675c of the mirror reflecti vc layer or layers 
675. Thus, the OLED indicator 662 may be electrically 
powered (such as via an electr ical cotmection made at the 
third surface reflective layers al or uear the OLED cavity) 
separately from the electrochromic medium 668 (which may 
be electrically powered via an electrical connector at a 
busbar or the like along a perimeter region of the rear 
substr'<1te). Although described herein as compnsmg an 
OLED indicator, it is envisioned U1at the indicator may 

25 degrees (for example, true north+/-about 22.5 degrees, 
northeast+/-about 22.5 degrees, eas1+/-about 22.5 degrees 
and so on). In some applications, it is desirable to provide a 
more accurate compass display that may provide an indica
tion of the vehicle heading with.in sixteen distinct bands or 

30 directional headings or 22.5 degree bands o r ranges, such as 
by using three alphanumeric characters (such as N. NNE. 
NE, ENE . E, ESE, SE. SSE. S, SSW. S W, WSW. W. WNW, 
NW. NNW, and, for example, with "N" beiug displayed 
when the veh_icle heading is trne north+/-about 11.25 

35 degrees). Such three character displays require a larger 
compass display and additional lighting elements or display 
character elements. 

1l1e present invention provides a compass display U1at is 
operable to display a sixteen point vehicle beading direction 

40 via a two character alphanumeric display. Thus, 1J1e compass 
display is operable to display the vehicle directional beading 
within sixteen approximately 22.5 degree bands or regions 
while utilizing only two alphairnmeric characters. The octant 
or cardinal and primary inter-cardinal display headings (N, 

45 NE, E. SE, S, SW, W, NW. N) are displayed with either 
single characters or cardinal directions (N. E. S. W) or the 
two characters or iuter-cardinal directions (NE. SE, SW, 
NW) with boU1 characters having a constant or unifonn 
intensity ancVor color. When the vehicle is heading in a 

50 direction that is between two cardinal and primary inter
cardinal directional headings (such as in a north-north
easterly direction between north and northeast), the compass 
display may display "NE". bt11 with the "N'' at a g reater 
inteusity (or optionally a different color) than the "E". and 

55 when the vehicle is heading in a direction that is between 
north and east but further east (such as in an east-north
easterly direction), the display may display "NE", but with 
the "E" at a greater intensity (or optionally a different color) 
than the "N". The increased intensity of o ne of the characters 

60 provides an indication of the di rectional headings between 
adjacent cardinal and inter-cardinal headings. without resort 
to a third character of tbe display. 

For example, and with reference to FIGS. 74A-F, when a 
vehicle is being driven in a generally northern direction (and 

65 within about 11 .25 degrees in either direction of true north), 
the compass display displays "N'', such as shown in FIG. 
74A (and would display an "E", "S" or "W" when driven in 
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a direction that is within about 11.25 degrees in either 
direction of true cast, somh or west, respectively), As the 
vehicle directional heading changes towards east, the com
pass display will display "NE". with the "N" being at a 
greater intensity than the "E" (such as shown in FIG. 74B), 5 
when the vehicle heading is more than about 1 I .25 degrees 
east of nortl.J. and less than about 33.75 degrees east of north 
(i.e., within about a 22.5 degree band that is representative 
of a north-north-east heading of the vehicle). As the vehicle 
directional beading changes further towards east (so that the 10 

heading is more than about 33.75 degrees east of north and 
less than about 56.25 degrees east of uortl.J., such that the 
directional heading is representative of a northeast inter
cardinal heading of the vehicle), the compass display will 
continue to display "NE", but with the "N" and "E" dis- 15 
played at generally the same intensity (such as shown in 
FlG. 74C). As the vehicle directional heading changes 
fmther towards east (so that the heading is more than about 
56.25 degrees east of north and less tbaD about 78.75 degrees 
east of north, such that tbe directional heading is represen- 20 
tative of an east-north-east beadi11g of the vehicle), the 
compass display will continue to display "NE", but with the 
" E" being displayed at a greater intensity than the "N" (such 
as shown in FIG. 74D). As the vehicle directional heading 
changes further towards tnte east (so that the beading is 25 

more than about 78.75 degrees east of uorll_1 and less than 
about 101.25 degrees east of north or about ll .25 degrees 
south of east. such that the directional heading is represen
tative of an east heading of the vehicle), the compass display 
wi ll display the cardiml directional heading "E" (such as 30 
shown in FIG. 74E). S imilar intensity and display variations 
wi ll occur with vehicle headings between cast and south and 
between south and west and between DOrth and west. 

76 
through a transflective mirror reflector of the mirror reflec
tive element, or may comprise a compass display that is 
disposed at or behind a window established through the 
mirror reflector of the mirror reflective e lement, such that the 
compass display. wheu activated, is viewable through the 
window of the reflective element. Optionally, the compass 
display may be provided by a video display, such as a backlit 
video display screen, such as a backlit thiD film transistor 
(TFT) video display screen tha t is backlit by a plurality of 
white light-emining light emitting diodes or the like, 
wherein the video display may be operable to selectively 
display video images, such as video images captured by a 
camera of the vehicle, such as a rearward facing camera of 
the vehicle. whereby the video display screen may be 
operable to display reanvard images responsive to the 
vehicle being maneuvered in a reversing direction. The 
compass display may utilize aspects of the compass displays 
described in PCT Application No. PCT/US20ll /056295, 
filed Oct. 14, 201 I and published Apr. 19, 2012 as Interna
tional Publication No. WO 2012/051500, and/or U.S. Pat. 
Nos. 7,370,983; 7,329,013; 7,308,341: 7,289.037: 7,249, 
860; 7,004.593: 4,546.551: 5.699.044: 4,953.305: 5.576. 
687; 5,632,092; 5,677,851; 5,708,410; 5,737,226; 5,802, 
727; 5,878,370; 6.087,953; 6, 173,508; 6,222,460; 6.513,252 
and/or 6,642,85 I, and/or European patent Publication No. 
EP O 1043566, published Oct. 11, 2000. and/or U.S. patent 
application Ser. No. 11/226,628. filed Sep. 14. 2005 and 
published Mar. 23, 2006 as U.S. Publication No. 2006/ 
0061008, which are all hereby incorporated herein by ref
erence in their entireties. 

Changes and modifications in the specifically described 
embodiments may be carried out without depart ing from the 
principles of the present invention. which is intended to be 
limited 011ly by the scope of the appended c laims as inter-1l1us, the present invemiou provides a two character 

directiona I heading compass display that varies the intensity 
(al}(l/or optionally varies the color or font or size or shape or 
type style. such as italics or bold or 1rnderlined) of one of the 
characters of the display relative to another of the characters 

35 preted according to the priDciples of patent law. 

of the display to provide sixteen point directional beading 
display so that the driver of the vehicle has a more accurate 40 
vehicle heading display. For example. the primary direction 
indicator (such as the "N" when the vehicle is traveling in a 
generally north-northeast direction, such as shown in FIG. 
748) may be displayed in a higher intensity or brighter color 
or a larger size (such as shown in FIG. 74F) or a bolder font 45 
or in italics or may be flashed or modified or moved, or the 
cbaracters of the display may be displayed with any other 
suitable indication or highlighting of one character as com
pared to the other (when the vehicle is traveling generally in 
a directional heading between a cardinal heading and an 50 

inter-cardinal heading), such that the driver readily recog
nizes and understands that the vehicle is heading generally 
in that particular direction. Optionally. although discussed 
above and shown in FIG. 74F as having eacb directional 
heading band or range be the same degrees (such as 22.5 55 
degrees), it is envisioned that some of the directional ranges 
may be larger/smaller, depending on the particular applica
tion (for example, the primary N. E. S, W beadings could 
have a larger range or band size, so that the ''N", for 
example. may be displayed when the vehicle is traveling 60 

within +/-1 5 degrees of trne north or the like. while the 
directional displays for directions between the cardinal and 
inter-cardinal headings are provided over a smal ler band or 
beading range). 

Tue compass display may be incorporated in an interior 65 
rearview mirror assembly and may comprise a display-on
demand compass display lb.at is viewable, when activated, 

TI1e invention claimed is: 
1. An exterior rearview mirror assembly co11figured for 

mounting at an exterior portion of a vehicle, said exterior 
rearview mirror assembly comprising: 

a mirror head; 
au exterior mirror reflective element fixedly attached at 

said mirror head; 
an attachment portion configured for attachment at an 

exterior portion of a vehicle equipped with said exterior 
rearview mirror assembly; 

a multi-axis adjustmeDt mechanism comprising at least 
one electrically-operable actuator: 

wherein said multi-axis adjustment mechanism is oper
able to move said mirror head, with said exterior mirror 
reflective element fixedly attached thereto, about mul
tiple axes relative to said attachmem portion; and 

wherein said exterior mirror reflective element moves in 
tandem with movement of said mirror head relative to 
the exterior port ion of the body of the equipped vehicle 
at which said exterior rearview mirror assembly is 
attached to adjust the rearward field of view of a driver 
of the equipped vehicle who views said exterior mirror 
reflective element when operating the equipped 
vehicle. 

2. TI1e exterior rearview mirror assembly of claim I , 
wherein said mirror head comprises a mirror casing and 
wherein the outermost front perimeter edge of said exterior 
mirror reflective element is rounded. 

3. The exterior rearview mirror assembly of claim 1, 
wherein said mirror head comprises a bracket to which said 
exterior mirror reflective element is fixedly attached. 
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4. The exterior rearview mirror assembly of claim 1, 
wherein said mirror head comprises a bracket to which said 
exterior mirror reflective element is fixedly attached by use 
of an adhesive. 

5. The exterior rearview mirror assembly of claim 1. 5 
wherein said multi-axis adjustment ruechanism comprises a 
support strncnire that is adjustable about multiple degrees of 
freedom with respect to the exterior portion of the equipped 
vehicle at which said exterior rcarview mirror assembly is 
attached via operation of said at least one electrically- 10 

operable acn1ator. and wherein said mirror bead is disposed 
at one end of said support stmcture and wbereiu said 
attacluuent portion is at a distal other end of said support 
strucn1re. 

78 
equipped vehicle, and wherein said interior electrochromic 
rearview mirror assembly comprises a mirror moWlt con
figured to attach said interior electrocbromic rearview mirror 
assembly at the in-cabin surface of the windshield, and 
wherein said i11terior electrochromic rearview mirror assem
bly comprises a mirror casing having an iuterior electro-
chromic mirror reflective element disposed thereat and piv
otally mounted at said mirror mount, and wherein a touch 
sensor device is disposed behind at least a portion of said 
interior electrocbromic mirror reflective e lement and is 
operable to sense the presence ofa person's finger at a touch 
zone of said interior clectrochromic mirror reflective ele
ment proximate to said touch sensor device, and wherein a 
backlight:ing device is disposed behind said touch sensor 

6. The exterior rearview mirror assembly of claim 5, 
wherein said mirror head comprises a bracket to which said 
exterior mirror reflective element is fixedly a ttached, and 
wherein said one end of said support strncture attaches at 
said bracket. 

15 device and is operable to backlight at least a portion of said 
touch sensor device, and wherein said touch sensor device 
comprises a generally light transmissive touch sensor sub
strate having a patterned electrically conductive trace estab
lished a t said touch sensor substrate, and wherein said 

7. The exterior rearview mirror assembly of claim 6, 
wherein a mirror casing attaches at said bracket and wherein 
said mirror casing adjusts in tandem with adjustment of said 
bracket to which said exterior mirror reflective element is 
fixedly attached. 

20 patterned electrically conductive trace is establ ished at said 
touch sensor substrate in a pattern that a llows light emanat
ing from said backlighting device to pass through said touch 
sensor substrate, and wherein said patterned electrically 
conducl"ive trace comprises multiple spaced apart light 

8. The exterior rearview mirror assembly of claim 5, 
wherein said multi-axis adjustment mechanism comprises at 
least oue pivot clement. 

9. The exterior rearview mirror assembly of claim 1, 
wherein said multi-axis adjustment mechanism is operable 
for yaw and roll adjustment of said exterior mirror reflective 
element relative to the exterior portion of the equipped 
vehicle at which said exterior rcarvicw mirror assembly is 
artached. 

25 absorbing and electrically conductive traces, and wherein 
said patterned electrically conductive trace comprises a 
nou-ligbt-transm.illing icon disposed generally at said touch 
sensor substrate, and wherein, when said backlighting 
device is activated, light emanating from said backligbting 

10. The exterior rearview mirror assembly of claim 1, 
wherein said multi-axis adjustment mechanism is operable 
to adjust said exterior mirror reflective e lemelll about a first 
pivot axis and a second pivot axis, and wherein said first and 
second pivot axes arc angled non-orthogonally relative to 
one another. 

30 device passes through light transmitting gaps between said 
spaced apart electrically conductive traces at said touch 
sensor substrate and illuminalcs said icon so that said icon 
is viewable through said interior electrochrornic mirror 
reflective element by a driver of the vehicle when said 

35 interior electrocbromic rearview mirror assembly is nor
mally mounted at the equipped vehicle. 

11. The exterior rearview mirror assembly of claim 10, 40 
wherein said first and second pivot axes are angled relative 
to one another at an angle that is greater than 15 degrees and 
is less than 90 degrees. 

12. The exterior rearview mirror assembly of claim 1, 
wherein said at least one electrically-operable actuator com- 45 
prises a first electrically-operable actuator and a second 
electrically-operable actuator and wherein said first and 
second electrically-operable act11ators are cooperatively 
operable to adjust said mirror head, with said exterior mirror 
reflective element fixedly attached thereto and moving in 50 

tandem therewith, relative to the exterior portion of the body 
of the equipped vehicle at which said exterior rearview 
mirror assembly is attached in order 10 enable a driver of the 
equipped vehicle to adjust his or her rearward field of view. 

13. The exterior rearview mirror assembly of claim 12, 55 
wherein said first electrically-operable act11ator is operable 
at a speed different than a speed of operation of said second 
electrically-operable acn1ator. 

14. The exterior rearview mirror assembly of claim 1, 
wherein said exterior mirror reflective element comprises an 60 

electrochromic exterior mirror reflective element and 
wherein, when said exterior rearview mirror assembly is 
anacbed and operated at an equipped vehicle, signals to 
control dimming of said electrochromic exterior mirror 
reflective element are provided by an interior electrocbromic 65 
rearview mirror assembly of the equipped vehicle tha t is 
mounted at an in-cabin surface of a windshield of the 

15. An exterior rearview mirror assembly configured for 
mounting at an exterior portion of a vehicle, said exterior 
rearview mirror assembly comprising: 

a mirror head: 
an exterior mirror reflective element fixedly attached at 

said mirror bead; 
an attachlllent portion configmed for attachlllem at an 

exterior portion of a vehicle equipped with said exterior 
rearview mirror assembly; 

a multi-axis adjustment mechanism comprising at least 
one electrically-operable acmator: 

wherein said multi-axis adjustment mechanism comprises 
at least one pivot element: 

wherein said multi-axis adjustment mechanism is oper
able to move said mirror head, with said exterior mirror 
reflective clement fixedly anached thereto, about mul
tiple axes relative to said attachment portion; 

wherein said multi-axis adjustment mechanism comprises 
a support stn1ct11re that is adjustable about multiple 
degrees of freedom with respect to the exterior portion 
of the equipped vehicle at which said exterior rearview 
mirror assembly is attached via operation of said at 
least one electrically-operable actuator; and 

wherein said exterior mirror reflective element moves in 
tandem with movement of said mirror head relat·ive to 
the exterior portion oftbe body of the equipped vehicle 
at which said exterior rearview mirror assembly is 
attached to adjust the rearward field of view of a driver 
of the equipped vehicle who views said exterior mirror 
reflective element when operating the equipped 
vehicle. 
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16. The exterior rearview mirror assembly of claim 15, 
wherein said exterior mirror reflective element comprises an 
electro-optic exterior mirror reflective element. and wherein 
said electro-optic exterior mirror reflective element com
prises a front glass substrate and a rear substrate sandwich- 5 

ing an electro-optic m{.x!ium capable of electrically-variable 
light transmission. and wherein said front glass substrate has 
an outer first side separated from an inner second side by the 
plate thickness of said front glass substrate, and wherein the 

10 perimeter circumferential edge of said outer first side of said 
front glass substrate is rounded. 

17. Tbe exterior rearview mirror assembly of claim 16, 
wherein said electro-optic exterior mirror reflective element 
is fixedly attached to a bracket by at least oue of (i) 15 
mechanical attachment and (ii) adl1esive attachment using an 
adhesive. 

18. The exterior rearview mirror assembly of claim 17, 
wherein said elect:ro-optic exterior mirror reflective element 
is fixedly anached to the bracket by use of an adl1esive. 

19. The exterior rearview mirror assembly of clainl 17, 
wherein said electro-optic exterior mirror reflective element 
comprises an clectrochromic exterior mirror reflective cle
ment. 

20 

20. The exterior rearview mirror assembly of claim 19, 25 

wherein said mfrror head is disposed at one end of said 
support structwe and wherein said attachment portion is at 
a distal other end of said support structure. 

21. The exterior rearview mirror assembly of claim 20, 
wherein said mirror head comprises a bracket to which said 30 
exterior mirror reflective clement is fixedly attached, and 
wherein said one end of said support structure attaches at 
said bracket. 

22. The exterior rearview mirror assembly of claim 21, 
wherein a mirror casing attaches at said bracket, and wherein 35 

said mirror casing adjusts in tandem with adjustmelll of said 
bracket to wbicb said exterior mirror reflective element is 
fixedly attached. 

80 
an attachment portion configured for attachment at an 

exterior portion of a vehicle equipped with said exterior 
rearview mirror assembly; 

a multi-axis adjustment mechanism comprising at least 
one electrically-operable actuator; 

wherein said multi-axis adjustment mechanism comprises 
at least one pivot element: 

wherein said multi-axis adjustment mechanism is oper
able lo move said mirror head. with said electrochromic 
exterior mirror reflective element fixedly attached 
thereto, about multiple axes relative to said attacrnnent 
portion: 

wherein said multi-axis adjustment mechanism comprises 
a support structure that is adjustable about multiple 
degrees of freedom with respect to the exterior portion 
of the equipped vehicle at which said exterior rearview 
mirror assembly is allacbed via operation of said at 
least one electrically-operable acl'tlator; 

wherein said mirror head is disposed at one end of said 
support sm1cl'tlre and wherein said attachment portion 
is at a distal other end of said support strucn1re: 

wherein said one end of said support stmch1re attaches at 
said mirror head, and wherein the rearward field of 
view of said electrochromic exterior mirror reflective 
element is adjustable by said multi-axis adjustment 
mechanism over multiple degrees of freedom lo allow 
a driver of the equipped vehicle to adjust his or her 
rearward field of view: and 

wberein said electrochromic exterior mirror reflective 
element moves in tandem with movement of said 
mirror head relative to the exterior portion of the body 
of the equipped vehicle at which said exterior rearview 
mirror assembly is attached to adjust the rearward field 
of view of a driver of the equipped vehicle who views 
said elcctrochromic exterior mirror reflective clement 
when operating the equipped vehicle. 

27. 1l1e exterior rearview mirror assembly of claim 26, 23. The exterior rearview mirror assembly of claim 22, 
wberein said multi-axis adjustment mechanism is operable 
to adjust said exterior mirror reflective e lement about a first 
pivot axis and a second pivot axis, and wherein said first and 
second pivot axes are angled non-orthogonally relative to 
one another. 

4o wherein said at least one electrically-operable actuator com
prises a first electrically-operable actuator and a second 
electrically-operable acn1ator, and wherein said first and 
second electrically-operable ach1ators are cooperatively 
operable to adjust said mirror bead. with said electrochromic 

24. The exterior rearview mirror assembly of claim 15, 
wherein said at least one electrically-operable acnmtor com
prises a first electrically-operable ach1ator and a second 
electrically-operable actuator, and wherein said firs t and 
second electrically-operable acniators are cooperatively 
operable to adjust said mirror head, with said exterior mirror 
reflective element fixedly attached thereto and moving in 
tandem therewith, relative to the exterior portion of the body 

45 exterior mirror reflective element fixedly al1ached thereto 
and moving in tandem therewith. relative to the exterior 
portion of the body of the equipped vehicle at which said 
exterior rearview mirror assembly is attached in order to 
enable a driver of the equipped vehicle to adjust his or her 

so rearward field of view. 

of the equipped vehicle at which said exterior rearview 
mirror assembly is attached in order to enable a driver of the 
equipped vehicle to adjust his or her rearward field of view. 55 

25. The exterior rearview mirror assembly of claim 24. 
wherein said multi-axis adjustment mechanism is operable 
for yaw and roll adjustment of said exterior mirror reflective 
element relative to the exterior portion of the equipped 
vehicle at which said exterior rearvicw mirror assembly is 60 

attached. 
26. An ex1erior rearview mirror assembly configured for 

mounting at an exterior portion of a vehicle, said exterior 
rearview mirror assembly comprising: 

a mirror head; 
an electrochromic exterio r mirror reflective element 

fixedly attached at said mirror head; 

65 

28. 1l1e exterior rearview mirror assembly of claim 27, 
wherein said first electrically-operable actuator is operable 
a t a speed different than a speed of operation of said second 
electrically-operable actuator. 

29. ·n1e exterior rearview mirror assembly of claim 26, 
wherein said mirror head comprises a bracket to which said 
electrochromic exterior mirror reflective element is fixedly 
attached, and wherein said one end of said support strucn1re 
attaches at said bracket. 

30. 111e exterior rcarview mirror assembly of claim 29, 
wherein a mirror casing at1aches at said bracket and wherein 
said mirror casing adjusts in taodem with adjustment of said 
bracket to which said electrochromic exterior mirror reflec
tive element is fixedly attached. 

31. The exterior rearview mirror assembly of claim 30, 
wherein said multi-axis adjustment mechanism is operable 
for yaw and roll adjustment of said electrocbromic exterior 
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mirror reflective element relative to the exterior portion of 
the equipped vehicle at which said exterior rearview mirror 
assembly is attached. 

32. The exterior rearview mirror assembly of claim 26, 
wherein said electrochromic exterior mirror reflective ele
ment comprises a front glass substrate and a rear substrate 
sandwiching an electrochromic medium capable of electri
cally-variable light transmission, and wherein said front 
glass substrate has an outer first side separated from an inner 
second side by the plate thickness of said front glass 
substrate, and wherein said mirror bead comprises a bracket 
at which said electrocllromic exterior mirror reflective ele
ment is fixedly attached. and wherein a heater is d isposed 
between said rear substrate of said electrochromic exterior 
mirror reflective element and said bracket. 

33. The exterior rearview mirror assembly of claim 32. 
wherein the perimeter circumferential edge of said outer first 
side of said front glass substrate is rounded. 

82 
34. The exterior rearview mirror assembly of claim 26, 

wherein said multi-axis adjustment mechanism is operable 
to adjust said eleetrochromic exterior mirror reflective ele
ment about a first pivot axis and a second pivot ax.is. and 

5 wherein said first and second pivot axes are angled non
orthogonally relative to one another. 

35. TI1e exterior rearview mirror assembly of claim 34, 
wherein said first and second pivot axes are angled relative 
to one another at an angle that is greater than J 5 degrees and 

10 is less than 90 degrees. 

15 

36. The exterior rearview mirror assembly of claim 34, 
wherein said multi-axis adjustment mechanism is operable 
for yaw and roll adjusunent of said electrochromic exterior 
mirror reflective element rela tive to the exterior portion of 
the equipped vehicle at which said exterior rearview mirror 
assembly is attached. 

* * * * * 
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