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MIRROR ASSEMBLY FOR VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of US. patent 
application Ser. No. 12/107,357, ?led Apr. 22, 2008, now 
US. Pat. No. 7,690,824, Which is a continuation of US. 
patent application Ser. No. 11/140,396, ?led May 27, 2005, 
now US. Pat. No. 7,360,932, Which claims bene?t of US. 
provisional applications, Ser. No. 60/575,904, ?led Jun. 1, 
2004; and Ser. No. 60/ 624,320, ?led Nov. 2, 2004, Which are 
hereby incorporated herein by reference in their entireties; 
and the present application is a continuation-in-part of US. 
patent application Ser. No. 12/727,691, ?led Mar. 19, 2010, 
now US. Pat. No. 7,864,399, Which is a continuation ofU.S. 
patent application Ser. No. 12/429,620, ?led Apr. 24, 2009, 
now US. Pat. No. 7,710,631, Which is a continuation ofU.S. 
patent application Ser. No. 11/956,893, ?led Dec. 14, 2007, 
now US. Pat. No. 7,525,715, Which is a continuation ofU.S. 
patent application Ser. No. 11/709,625, ?led Feb. 22, 2007, 
now US. Pat. No. 7,310,177, Which is a continuation ofU.S. 
patent application Ser. No. 10/533,762, ?led May 4, 2005, 
now US. Pat. No. 7,184,190, Which is a 371 application of 
PCT Application No. PCT/US2003/035381, ?led Nov. 5, 
2003, Which claims priority of US. provisional applications, 
Ser. No. 60/490,111, ?led Jul. 25, 2003, and Ser. No. 60/423, 
903, ?led Nov. 5, 2002; and US. patent application Ser. No. 
10/533,762 is a continuation-in-part of US. patent applica 
tion Ser. No. 10/528,269, ?led Mar. 17, 2005, now US. Pat. 
No. 7,274,501 , Which is a 371 application of PCTApplication 
No. PCT/US2003/029776, ?led Sep. 19, 2003, Which claims 
priority of US. provisional applications, Ser. No. 60/489, 
816, ?led Jul. 24, 2003; Ser. No. 60/424,116, ?led Nov. 5, 
2002; and Ser. No. 60/412,275, ?led Sep. 20, 2002; and the 
present application is a continuation-in-part of US. patent 
application Ser. No. 11/926,882, ?led Oct. 29, 2007, now 
US. Pat. No. 7,978,094, Which is a continuation of US. 
patent application Ser. No. 10/556,754, ?led Nov. 15, 2005, 
now US. Pat. No. 7,289,037, Which is a 371 US. national 
phase application of PCT Application No. PCT/US2004/ 
015424, ?led May 18, 2004, Which claims bene?t of US. 
provisional applications, Ser. No. 60/556,259, ?led Mar. 25, 
2004; Ser. No. 60/525,537, ?led Nov. 26, 2003; and Ser. No. 
60/471,546, ?led May 19, 2003. 

FIELD OF THE INVENTION 

The present invention relates generally to the ?eld of inte 
rior rearvieW mirror assemblies for vehicles and, more par 
ticularly, to interior rearvieW mirror assemblies Which incor 
porate an accessory or feature, particularly an electronic 
accessory or feature. 

BACKGROUND OF THE INVENTION 

It is often desirable to provide an electronic feature in or at 
a vehicular interior rearvieW mirror assembly, such as a train 
able garage door opener, a compass sensor and/or compass 
display, a tire pressure monitoring system receiver and/or 
display and/or the like, often along With the user inputs or 
buttons or sWitches associated With such systems and/or dis 
plays. The buttons may comprise manual push buttons posi 
tioned along a loWer chin portion of the beZel or casing of the 
mirror assembly or may be touch or proximity-sensing sen 
sors. The buttons or sWitches are typically not positioned on 
the mirror re?ective element so as to avoid the user contacting 
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2 
the front surface (typically a glass surface) of the re?ective 
element When he or she is actuating the sWitch or button so as 
to limit or reduce unsightly ?ngerprints and smudges on the 
re?ective element that may occur if the user contacts With his 
or her ?nger the front surface (typically a glass surface) of the 
re?ective element While actuating a touch-actuated sWitch or 
button. Moreover, providing a touch-sensitive front surface 
for the mirror re?ective element may involve specialiZed and 
potentially expensive surface coatings on the front surface of 
the mirror re?ective element (for example, a transparent con 
ductive coating such as indium tin oxide or doped tin oxide), 
Which can add considerable cost to the manufacture of the 
mirror re?ective element; and so requires a specialiZed mirror 
re?ective element. 

Therefore, there is a need in the art for an improved mirror 
assembly Which overcomes the shortcomings of the prior art. 

SUMMARY OF THE INVENTION 

The present invention provides an interior rearvieW mirror 
assembly Which has one or more membrane type elements or 
sWitches and/or displays positioned at the front or vieWable 
surface of the mirror re?ective element of an interior rearvieW 
mirror assembly. The membrane type sWitches/ displays pref 
erably are provided in a sheet form and may be adhered or 
bonded or otherWise attached/secured/applied to the front 
surface (the surface that is directed generally toWard the 
driver of the vehicle When the interior mirror assembly is 
installed in the vehicle) Of the mirror assembly. Such front 
surface is usually a glass surface, though the present invention 
is also applicable to plastic mirror re?ective elements, such as 
acrylic or polycarbonate mirror re?ective elements. 

According to an aspect of the present invention, an interior 
rearvieW mirror assembly for a vehicle comprises a re?ective 
element that preferably is positioned at and partially in a beZel 
portion or that has a reduced beZel or generally beZel-less 
construction, such as a mirror assembly of the types disclosed 
in PCT Application No. PCT/ US03/ 353 81, ?led Nov. 5, 2003 
by Donnelly Corp. for ELECTRO-OPTIC REFLECTIVE 
ELEMENT ASSEMBLY; and/or US. patent application Ser. 
No. 11/021,065, ?led Dec. 23, 2004, now US. Pat. No. 7,255, 
451, Which are hereby incorporated herein by reference. The 
re?ective element has a user input or display overlay element 
or membrane element positioned at and secured on a front 
surface (typically a glass surface) of the re?ective element 
(the surface facing generally toWard the driver of the vehicle 
When the mirror assembly is installed in a vehicle). The over 
lay element includes an electrical lead or Wiring or ?exible 
ribbon connector that is adapted for making connection to 
circuitry contained Within the mirror assembly and behind the 
mirror re?ective element When the mirror re?ective element 
is mounted in the interior mirror assembly. The overlay ele 
ment is, preferably adhered to or bonded to or otherWise 
attached or secured or applied to the front surface of the 
mirror re?ective element, and the ?exible ribbon connector 
(preferably a ?at polymer ?lm or ribbon, such as a polyester 
?lm or ribbon With a plurality of generally parallel conductive 
traces established such as by screening of a conductive paste 
or material thereon and terminating in a multi-pin electrical 
connector plug or socket; and With the conductive traces or 
leads or paths laminated/sandwiched betWeen plastic ?lms so 
that the conductive paths are insulated both electrically and 
environmentally from the outside environment) Wraps around 
the edge of the mirror re?ective element from its front to 
rearWards of the mirror re?ective element, and With the Wrap 
around of the ?exible ribbon (With multi-conductive traces 
sandWiched/protected/insulated betWeen plastic ?lms, such 
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as polyester ?lms, a feW thousands of inches thick) tucking in 
and passing between the edge of the mirror re?ective element 
and a plastic bezel portion of the interior mirror assembly and 
being generally not overly discernible to a driver or occupant 
of the driver. 

The overlay element may include one or more user inputs 
or buttons that are actuatable by a user pressing against the 
appropriate area of the overlay element (such as a blister 
region) and toWard the re?ective element to Which the overlay 
is secured, preferably by a pressure-sensitive adhesive or by 
another adhesive means (for example, adhesives available 
from 3M Corporation of Minneapolis Minn., such as 3MTM 
High Performance Adhesive Transfer tapes With Adhesive 
200MP, can be used, or 3MTM Adhesive Transfer Tape-300L 
SE High Strength Acrylic Adhesive can be used). The rigid 
mirror re?ective element (typically a prismatic mirror ele 
ment or an electrochromic mirror cell, as knoWn in the auto 
motive mirror art) provides a rigid substrate to support the 
overlaying ?exible overlay member and a solid, rigid back 
board against Which to press the likes of a membrane sWitch 
included in the overlay element. The sWitches of the overlay 
element are preferably push-push sWitches that are selected to 
have a sWitch actuation force that is su?iciently loW so as not 
to cause or generate a torque on the pivot element or pivot 
elements of the support of the mirror casing of the mirror 
assembly su?icient to move the mirror casing from Whatever 
position the driver has selected it to be to suit that driver’s 
desired ?eld of vieW rearWard for the mirror re?ective ele 
ment that is disposed in the mirror casing. Preferably, the 
membrane sWitches of the user-actuatable overlay element 
generate a tactile feedback to a ?nger When pushed on so that 
a driver or vehicle occupant receives a tactile acknowledge 
ment of success When pushing/pressing on the membrane 
sWitch to turn on or turn off a vehicle accessory or function via 
actuation by pushing on the membrane sWitch of the overlay 
element. 

The overlay element may also or otherWise include one or 
more illumination sources (such as a light emitting diode 
element or electroluminescent element) that may be ener 
giZed to illuminate one or more sWitches or display elements 
or icons or indicia or the like formed at or on the overlay 
element. Optionally, the overlay element may be positioned 
adjacent to or over a display region of the re?ective element, 
such as adjacent to or over a display WindoW etched or oth 
erWise formed in the re?ective coating of the re?ective ele 
ment or at a display-on-demand display/trans?ective region 
and aligned With one or more display elements or illumina 
tion sources Within the mirror assembly. The overlay element 
may comprise a generally transparent or translucent region 
that may overlap or coincide With or j uxtapose With or overlay 
the display region of the re?ective element so that the display 
is vieWable through the generally transparent or translucent 
region of the overlay element and through the re?ective ele 
ment by a driver of the vehicle (or the overlay element may 
have a cutout region that is positioned at and generally aligned 
With the display area of the re?ective element). 

Optionally, the user inputs and/or display elements of the 
present invention may be implemented at or on a re?ective 
element of other types of mirror assemblies, and may be 
implemented at or on a prismatic re?ective element or an 
electro-optic re?ective element, such as an electrochromic 
re?ective element assembly or cell, Without affecting the 
scope of the present invention. 

Optionally, the mirror assembly may have one or more cap 
portions Which attach or secure to a rear portion of a mirror 
holder or re?ective element assembly portion. The re?ective 
element assembly portion preferably comprises at least a 
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4 
mirror re?ective element and a beZel portion or the like that 
preferably encompasses at least a perimeter portion of the 
re?ective element, thereby at least partially securing the 
re?ective element in the re?ective element assembly portion. 
The cap portion or portions may include one or more elec 
tronic accessories or circuitry to provide additional features 
or functions to the mirror assembly, such as described in Us. 
provisional applications, Ser. No. 60/471,546, ?led May 19, 
2003; Ser. No. 60/525,537, ?led Nov. 26, 2003; and Ser. No. 
60/556,259, ?led Mar. 25, 2004, and in PCT Application No. 
PCT/US04/ 15424, ?led May 18, 2004, Which are hereby 
incorporated herein by reference in their entireties. The addi 
tional features or functions may thus be back-loaded into the 
mirror holder after the mirror holder is formed and after the 
re?ective element is attached at the beZel portion or front 
portion of the mirror holder. The cap portion may include the 
circuitry or a circuit board, and the ?exible connector or 
Wiring of the overlay element may attach to the circuitry as the 
cap portion is attached to the beZel portion or re?ective ele 
ment assembly. 

Therefore, the present invention provides an interior rear 
vieW mirror assembly Which may include one or more overlay 
elements or membranes, Which provide one or more user 
inputs or buttons or sWitches and/ or one or more illumination 

sources and/or one or more displays or display elements. The 
overlay element may include circuitry. The overlay element 
or membrane is positioned on the vieWable surface of the 
re?ective element so that the user inputs/illumination 
sources/ displays are readily vieWable and/or accessible by a 
driver or occupant of the vehicle. The overlay element or 
membrane may be readily adhered or applied to the front 
surface of the re?ective element and electronically connected 
to the appropriate circuitry (such as to a printed circuit board 
or to a ?ex circuit Within the mirror assembly), such that the 
overlay element or membrane provides an ef?cient installa 
tion of such electronic features or accessories or inputs. The 
overlay element or membrane may be selected to provide a 
desired display or input option and thus may facilitate cus 
tomiZation or personaliZation of the re?ective element and 
mirror assembly, While the other components of the mirror 
assembly may comprise substantially universal or common 
or similar components. lmportantly, because the user (such as 
the driver of the vehicle) is touching and pressing on mem 
brane or touch sensors included as part of the overlay element 
orportion and is not touching the typically glass surface of the 
mirror re?ective element, the problems associated With ?n 
gerprints, smears and the like on the glass front surface are 
avoided as the surface of the overlay element can be chosen to 
not readily shoW ?ngerprints, smears and the like by making 
that surface of the overlay to be diffusive, to be matte, to be 
colored and/or generally to have a surface ?nish that is not 
polished or not generally specularly re?ective so as not to 
readily shoW ?ngerprints and the like. 

Also, the overlay element and its accompanying ribbon 
connector (both are preferably thin, preferably having less 
than about 0.15 inches cross-sectional thickness, measured 
aWay from any dome membrane sWitch element; more pref 
erably less than about 0.075 inches cross-sectional thickness 
preferably less than about 0.05 inches cross-sectional thick 
ness) can be provided by a loW-cost, membrane sWitch manu 
facturer, such as has been Well established for provision of 
thin plastic membrane sWitches commonly found on appli 
ances such as microWaves and calculators. The electrical 
conductors and any accompanying circuitry of the overlay 
element and its accompanying ribbon connector are sand 
Wiched/disposed betWeen plastic protective ?lms or layers so 
as to be protected against the environmental elements, so as to 
































