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Incorporating a Touch Interface into Wireless
Designs
Incorporating touch into a wireless product design introduces additional complexity
with radios, antennas and the attendant higher power consumption.
By Bruce DeVisser, Fujitsu Components America, Inc.

Figure 1. Identifying early-on where a wireless touch device is primarily being designed to perform will help to quickly bring together the right touch parameters.

Human Machine Interface (HMI), Man Machine Interface (MMI) or Computer Human
Interface (CHI) defines the function of a person interacting with a piece of
entertainment, work-producing or otherwise intelligent electronic device. The
impact of the touch interface on this functionality has never been talked, discussed,
written or blogged about with more intensity and interest than in recent times.
Touch technology has always been regarded seriously; it just simply has not been in
the public view or mindset, or in general use to the extent it has since the advent of
the iPhone and iPod. It is important to note that while the technology is pretty slick,
it is the interface’s elegant functionality that has captured the attention of so many
people, which of course would not be possible without touch technology.
This sudden surge in popularity is a vindication of sorts for those who have
promoted the use of touch interface technologies for so many years. Yet, there is a
downside to this popularity. Design engineers now have new and sudden demands
to develop products that incorporate touch, and many in this group have little or no
experience dealing with the challenges.
Incorporating touch into a wireless product design introduces additional complexity
with radios, antennas and the attendant higher power consumption. Although none
of these challenges are insurmountable, they do require careful consideration of
electrical and mechanical design and close attention to details, which includes the
touch interface. For this article, let’s assume that the wireless device designs are
portable and battery powered.
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Figure 2. In a wireless, touch-based medical device, radiated interference can be both internal and external because the touch panel can be a receiving or transmitting antenna.

If a wireless design is going to include a touch interface, it is important to determine
early in the design cycle which type of touch interface will be used. The exact
details of mechanical and electrical properties usually can be resolved during
normal design progression. However, the two main touch technologies used for
portable devices - Analog Resistive and Projected Capacitive - have quite different
requirements both electrically and mechanically. Since these are the two leading
technologies currently being implemented, it’s important to understand the basic
differences and their implications.
At the heart of both touch technologies is the touch controller. The touch controller
is essentially the brain of the touch system. It contains A/D circuitry, a
microprocessor, and a data interface that enables communication with the system
processor. The controller powers the touch panel, controls the excitation, and
interprets the information received from the touch panel. The controller also filters
the returning touch data and converts it into raw touch coordinates, which are then
sent to the system via an industry-standard protocol such as SPI. Other desirable
features common to both touch technologies include: minimal power consumption
during touch activity, near-zero power consumption between touch activities, good
ESD protection, programmable features, and substantial error-checking to detect
abnormal or inconsistent touches and filter them out.
The design community is most experienced with Analog Resistive touch because it
has been in use for many years. Most designers know how to implement it, and the
choice of touch panels and controller solutions is plentiful. Conversely, Projected
Capacitive touch for small form-factor devices, such as handheld and portable
wireless products, has been around for a relatively short time, thus limiting the
available community of knowledge and design experience with it, as well as the
choices for panels and controllers.
Controller chip availability may not seem as relevant when designing a highly
integrated product where touch control functionality is embedded in a multifunction
microprocessor, but design modeling and prototyping are much easier if there is an
available, off-the-shelf control element for bread-boarding. Establishing
control/response metrics early on with a less highly integrated physical model is
much easier if the designer knows the ideal characteristic model of the touch panel
function before it’s integrated. Otherwise, it is unknown if the integrated device is
functioning at an optimum performance level. Further, if - or when - co-dependent
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design problems arise, some of the controller signatures may be helpful in defining
solutions. This applies to both Resistive and Projected Capacitive types. Although
Resistive has been around for years, designers even today still make basic mistakes
in their design assumptions and end up with poorly performing interfaces. A typical
example is slow response time and/or poor sensitivity.
Projected Capacitive typically has four times the number of physical interconnects
between the controller and touch panel. The control signals and algorithms are also
quite different from Resistive. These considerations indicate that learning how it
works with a purpose-designed controller would be very beneficial. With either
technology, failure to do so can result in undesirable design changes — and no one
wants to tell the boss they need to re-spin a board!
Another design consideration is to implement a dedicated controller IC. This may
actually simplify the design and provide higher system performance. The advent of
highly functional touch controllers in tiny packages can eliminate many, or even all,
external discrete components while saving board real estate, power, component
cost, etc. Examples of such Resistive controllers are the Maxim MXB784x and new
MAX11800/11801 series. As yet, in the nascent Projected Capacitive controller
market, choices are much more limited. Here, customization is typically the more
practical approach.
If performance is the key metric, other areas, though not new, also offer design
challenges. These include externally radiated and absorbed EMI/RFI, power quality,
and internal signal interference, but hopefully, the designer is already familiar with
these issues. In any case, gaining intimate knowledge of proper touch control circuit
function is essential.
Radiated interference can be both internal and external because the touch panel
can be a receiving or transmitting antenna. External problems, for agency approval
purposes, need to be mitigated internally, typically at the board level, but
sometimes it is a signal coupling problem between conductors. LCDs can have highspeed, fast transient signals that couple to the touch panel. In this situation, such
signals can look like noise to the touch panel, as it is essentially a low signal level
analog device. Coupling of wireless radio signals can affect touch performance and
require a shielding or location adjustment to remedy. For a quick interference
demo, just observe what happens if a cell phone is too close to a PC with the audio
turned up.
Power quality is a concern from two perspectives: noise and accurate voltage level.
Power control is a huge issue in portable battery life management, with very lowlevel management of powered circuit elements to minimize power use. As such, it is
possible to create situations where noise is introduced either from switching or
improper voltage levels. If the voltage level is not maintained at minimum levels for
the touch control, there can be intermittent functionality, poor performance, or
both.
Internal signal interference can affect the touch panel’s performance and the
touch panel drive signals can also affect other circuits. With circuit voltages pushing
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ever lower, the 3 to 5 volts used for touch become a more significant factor.
Lastly, remember that designing touch into a wireless product can be greatly
simplified by relying on the design knowledge and experience of the vendor’s
application engineers and using all available tools to model even preliminary
designs. The designs will be better and the products more successful.
Bruce DeVisser is product marketing manager for Touch Input Devices at Fujitsu
Components America in Sunnyvale, CA, USA. He can be reached at 408-745-4928 or
email to bdevisser@fcai.fujitsu.com.
Choosing the Right Touch Technology in Today’s Small Handheld Devices

By Keith Pradhan, Director of Global Product Management, Elo Touch Systems
The current worldwide economic slowdown has raised the stakes for new designs. Many companies’ design programs have been reduced, sometimes by significant numbers. However, the process remains the same: deal with shorter design cycles to create new and differentiated products that capture the highest profits and largest market share.
With fewer new product designs in the pipeline, the challenges and exposure have greatly increased for design engineers to create new and successful handheld device designs. One function that has become critical for winning product designs is using touch technology. While adding touch greatly improves the user experience, it also presents formidable challenges when choosing and implementing the right touch technology.
Over 90% of today’s touch market is based on analog resistive touch technology. It delivers low-power consumption and multiple types of touch inputs cost-effectively, but functionality is limited to single touches. In recent years, projected capacitive (e.g. iPhone) has emerged as a new technology that delivers full multi-touch (2+ simultaneous inputs) functionality that increases the user experience, but it is limited to human finger inputs. Unfortunately, it has higher power consumption, is more complex to integrate and it costs more than resistive technology.
Clearly, there is a significant need for a touch technology that fills this gap by delivering multi-touch capabilities, with lower power consumption, easier system integration and flexible design options.
To address this gap, Tyco Electronics’ Elo TouchSystems developed a new proprietary technology which leverages the benefits of analog resistive touchscreens with advanced software algorithms that enable real-time two-finger detection and gestures in any resistive touchscreen. The new Elo Resistive Gestures technology supports just about any imaginable gesture derived from two-finger touches, along with traditional single-finger gestures.
The significant benefits for OEMs include lower power multi-touch functionality with fast and easy integration and improved device functionality, expanded product portfolios with different utility and usability options, fast design integration cycles with minimal impact to electronics and enhanced user experience deployed in the market faster.

The Future of Portable Electronic Displays

By Allen Tung, California Micro Devices
Today, "portable electronics" is no longer a term used only to describe cellular phones. People are carrying devices such as mobile TVs, PMPs, GPS, game consoles and small form factor PCs such as MIDs (Mobile Internet Devices) for either professional career or personal leisure reasons. In some cases, a product such as a smart phone might combine multiple functions in one. These portable electronic products usually are very compact in size, and are "multimedia-rich" – able to play back video or audio clips. For those consumers who are passionate about watching movies or browsing the Internet, a larger high-resolution display is preferred. To accommodate these features, a display subsystem should have the characteristics of high resolution, high bandwidth and low power consumption.
Future host processors should consider integrating the latest high speed serial interfaces. Several specifications such as MIPI®, MDDI, and LVDS are now mature and possibly have IP already available. These standards utilize differential signaling that reduces EMI (electromagnetic interference) caused by wide parallel bus traces on the PCB, and higher data bandwidth can be transferred with very low error rates. Low voltage swing characteristics also reduce overall display subsystem power consumption.
With high data transfer bandwidth, high resolution displays with more color depth can be supported easily. LCD displays integrated in most portable electronic devices today are lower resolution (QVGA or HVGA), and usually come with 64k or 256k color depth only. There are very few devices having displays with high resolution and full 24-bit true-color. Even though today’s application processors are able to support WVGA resolution displays with 24-bit color depth with ease, the pricing for these high-end displays is still rather high. For the best multimedia experience, larger high-resolution displays are definitely preferred in future portable electronics. At the same time, display manufacturers should look for ways to improve fabrication technology and reduce material expenditures so that overall system cost can be reduced.
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