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stablished in 1974, Gentex was one of
the first developers and manufacturers
of electrochromic (EC) mirrors for the

automobile industry. Based in Zeeland, Michi-
gan, US, the company has automotive sales

and engineering subsidiaries in Germany, Japan,
the UK and France. Its customers are among the
following major world automotive makers: 
• Audi;
• Bentley;

Believe it or not, the most likely place for a computer screen 
to be installed in a car is not the instrument panel or control console,

but the rearview mirror. Gentex Corporation has been producing 
self-dimming rearview mirrors since 1988 and is now looking 
to develop the technology necessary to create the very first 

voice-activated mirror capable of making telephone calls, 
reading e-mail and warning drivers of poor weather ahead. 

Projected telematics mirror
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and sends voltage to the
mirror’s EC gel in proportion

to the amount of glare detected. 
The mirror then automatically dims accord-

ing to how much glare is present and clears when
it is no longer detected.

Thus, NVS derives its name from its func-
tion. According to the company, it makes
night-time driving safer by countering the
Troxler Effect, a phenomenon caused by glare
in which light reaching the retina creates a blind-
spot which may delay a driver’s reaction by as
much as 1.4 seconds.

Gentex produces nearly 100 rearview mir-
rors models and the NVS auto-dimming func-
tion is not their only feature – they are also avail-
able with some of the following options:
• external temperature display;
• headlight control (turns lights on at dusk, 

off at dawn);
• compass display;
• discrete map lamps;
• airbag status indicators;
• tyre pressure monitor;
• microphone (for hand-less phone or voice

recognition controls);
• remote keyless entry.

The HomeLink® mirror, for example, comes
with all of the features listed above, plus an 
integrated system which can open drivers’
garage doors, turn on their house lights, open
electronic gates, etc. 

Additionally, Gentex and its technological
development partners have developed a nav-
igation system they call Onstar®. This product
features a mirror-borne interface system, 
which uses sensors to pick up the vehicle’s glob-
al positioning.

• BMW;
• Daewoo;
• DaimlerChrysler;
• Fiat;
• Ford;
• General Motors;
• Hyundai, Infini-

ti;
• Kia Motors;
• Lexus;
• Mitsubishi;
• Nissan;
• Opel;
• Porsche;
• Rover;
• Rolls Royce;
• Toyota.  

According to Executive Vice President Ken
La Grand, Gentex has already supplied 14
vehicle models in the automobile industry
with mirrors featuring global positioning sys-
tem (GPS) receivers, cellular telephones,
microphones and emergency notification sys-
tems. He says, “advances in wireless tech-
nology and voice recognition systems will
open even more doors as we seek to create the
ultimate telematics mirror.”

CURRENTLY ON THE MARKET
Interior mirrors
In 1982, Gentex developed an automatic,

motorized mirror capable of dimming itself when
glare from headlights was present. Five years
later it successfully placed its first genera-
tion of “variable-reflectance, automatic-dim-
ming” EC mirrors in an automobile. Accord-
ing to the firm, EC mirrors equipped with
Night Vision Safety (NVS) are currently
offered as a standard or optional feature on over
140 vehicle models worldwide.

The mirrors are made by “sandwiching” 
an EC gel between two pieces of glass, one of
which is a reflector. Both are pre-treated with
a transparent, electrically conductive coat-
ing. This solution-phase, EC technology uses
a forward-facing sensor inside the mirror capa-
ble of recognizing light. When the sensor per-
ceives light, it signals the mirror to begin
looking for glare.  A second sensor, facing
backwards, detects glare from vehicles behind

The Onstar
telematics

mirror
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Exterior mirrors
Also available are exterior auto-dimming mir-

rors which receive signals from the NVS sys-
tem in the interior mirror. The glass used is flat,
thin, convex or aspheric.  Convex glass, for
example, provides a field of view slightly
larger than that of a flat mirror.  Thin, flat
glass is used primarily for bigger mirrors on
trucks and oversize vehicles because it lessens
weight and eliminates vibration.  It is only
1.1 to 1.6 millimetres thick, compared to con-
ventional glass’s 2.2 millimetres.  

Gentex’s newest mirror technology uses
aspheric glass which provides a field of view
so wide it allows the driver to see 200 per
cent more area than the traditional flat mirror,
reducing blind spots significantly. 

Privacy glass
Tinted windows are also capable of reduc-

ing glare, and Gentex says it has integrated them
into the NVS system in order to prevent the two
features from counteracting. Called the three-
mirror system with privacy glass compensation,
it is equipped with sensors that monitor forward

and rearward lights while signaling the exte-
rior mirrors to react sooner and become dark-
er than those inside the vehicle when glare is
present. In this way, the system eliminates
glare without creating light distortion. 

FUTURE BENEFITS
According to Gentex, the interior rearview

mirror is becoming the technological and com-
munication centre of the automobile because
it is the preferred location for displaying infor-
mation. Located in the driver’s natural line of
sight, it permits interaction without causing dis-
traction from the road. Studies have in fact
shown that the driver looks more frequently at
the mirror than the control panel.

Not only is the mirror well positioned for driv-

er interface, but it is also in the ideal place for
interaction with the outside world.  Given its
access to the sky, it is a practical location for
antennas, cellular phones, wireless modems and
other receivers.

Technology is ever expanding, and flexible
features that are easily adaptable to new tech-

nologies quicken its pace. A part of the vehi-
cle that can be easily modified or upgraded with-
out necessitating the modification of the instru-
ment panel, overhead console or redesigning
the model’s interior, the rearview mirror allows
new technology to be more swiftly and afford-
ably added. Gentex Executive Vice President
Ken La Grand has said, “It’s inevitable—tech-
nology and new electronic devices will continue
to infiltrate the automobile.  But automakers
certainly don’t want to redesign the car every
time a new feature comes along. The rearview
mirror is a flexible, changeable electronic
module that lets automakers merge vehicles with
the digital age while offering consumers high
quality, cost-effective telematics systems that
can be operated safely and easily.”

1982 Electromechanical (motorized) mirror 

1987 Interior EC mirror 

1991 Headlight control feature and incandescent map lamps 
exterior EC mirror

1993 Convex exterior EC mirror compass display feature

1996 Aspheric (wide angle) exterior EC mirror 
remote keyless entry feature

1997 Incandescent (LED) map lamp feature
external temperature display feature

1998 Trip function display driver interface for global  
1999 positioning system (GPS) system

GENTEX DEVELOPMENTS
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