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Reality Check: The heat is on 
INCREASINGLY HIGHER SPEEDS INTRODUCE THERMAL CHALLENGES IN 
MOBILE DATA DEVICES 

December 8 2009 - 6:00 am ET | Rob Rovetta, VP of Products, Quantance 
Inc. | RCR Wireless News 

Editor's Note: Welcome to our 

weekly Reality Check column. 

We've gathered a group of 

visionaries and veterans in the 

mobile industry to give their 

insights into the marketplace. 

 

Wireless service providers and 

their manufacturing partners are 

feeling the heat to deliver a wide 

range of new devices that will 

enable consumers to communicate 

via voice, Internet, e-mail and 

social networks at increasingly higher data speeds while on the go. 

But consumers are feeling a bit of their own heat – from the 

smartphones and data cards themselves, which in some cases tend 

to overheat in their hands with even basic use. 

 

The excessive heat generated by today’s smartphones and data cards 

is not an insignificant matter. This problem is discussed often on 

message boards, product forums and in the media. In some extreme 

cases, it has even resulted in product recalls. Over the last year, 

reports have surfaced from France about the iPhone overheating, 

with some devices even reportedly exploding in users’ hands. And 

early in 2009, NTT DoCoMo suspended sales of the new BlackBerry 

Bold in Japan because of multiple complaints about the device 

becoming too hot. These well-publicized examples of overheating 

smartphones are not the only concerns for wireless data users. 

Complaints about hot data cards also are common fodder on 

industry and consumer forums, where performance issues are 

discussed. 

 

The root causes of overheating 

 

Very few of today’s smartphones and data cards are immune to 

these thermal problems, unfortunately. For these devices to access 

high-speed data wirelessly, they must use significantly more 

transmit power to connect to the cell tower. However, today’s 

mobile devices typically have transmit circuits that use power 

amplifier designed for voice communications. These PAs are 

incapable of efficiently producing the maximum signal strength 

needed to support high-speed data in all conditions. The effort to 

support high-speed data requires the transmit circuit of the 

smartphone or data card to operate at higher power and for longer 

periods than the circuits were designed to easily support. The strain 
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on overworked and inefficient components results in heat that can 

become quite noticeable.  

 

Thermal images of a high-speed USB data card with the plastic case 

removed, measured at room temperature and operating at peak 

transmit power shows a PA case temperature of greater than 91 

degrees celsius (196 degrees fahrenheit). The PA heats up even more 

if the plastic case is put back on, and of course the PA temperature 

will further increase if the data card is used in conditions above 

room temperature, which is very common. Similar measurement for 

a smart phone, also with the plastic case removed, measured at 

room temperature, and operating at peak transmit power show a PA 

temperature to be greater than 86 degrees celsius (189 degrees 

fahrenheit). Clearly, the PAs used in today’s data cards and 

smartphones are one of the hottest items in the device and thus a 

primary cause for consumer complaints about heat. It is also worth 

noting that the operational specification for these PAs states the 

maximum case temperature should be limited to 90 degrees celsius, 

so even under fairly benign conditions, the PA is already being 

pushed to its thermal limit. 

 

The overheating problem will likely get worse as wireless standards 

increase signal complexity and push data speeds higher, requiring 

even more power. Wireless carriers are enhancing their underlying 

network technology to handle faster data speeds and accommodate 

demand for mobile data services, which are expected soon to eclipse 

voice services for mobile devices. The first step toward higher 3G 

performance was the introduction of the high-speed packet access 

(HSPA) standard. This standard was quickly followed by evolved 

HSPA (HSPA+), which increases data capacity and doubles uplink 

speeds of HSPA. The relative density of information for HSPA+ 

signals is four times that of HSPA. The increased signal complexity 

of HSPA+ requires more signal power than HSPA to achieve the 

publicized benefit, which will put even more strain on the devices’ 

circuitry and cause further risk of overheating.  

 

The design challenge 

 

Designers of smartphones and data cards are quite familiar with the 

thermal issues that high-speed data introduces to the devices. To 

date, they have been altering their system behavior to accommodate 

the heat issue by reducing power so the PA has less chance of 

overheating, and kept below the 90�C temperature limit 

mentioned earlier. This approach requires that the PA not work at 

peak power for a long period. As a result, wireless devices are 

designed to operate several dB below peak power. But when 

designers reduce power by 3 dB, for example, the power is reduced 

by half. Operating with only half the peak power presents 

consumers with two serious problems that create angst and 

frustration: 1) smartphones and data cards are unable to send data 

as quickly as most users would like, and 2) in areas where wireless 

coverage is spotty, users may be unable to make a connection. 

Solving this problem by reducing power is far from optimal because 

it adversely impacts consumer satisfaction with both their mobile 

device and their wireless service provider.  
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The other way to significantly minimize thermal issues is to fix the 

problem at its root. Innovative technologies available now can 

enable handset and data card designers to do just that. By making 

the PA more efficient, these new technologies allow them to operate 

below PA junction temperature thermal limits, while increasing the 

level of signal power to a point that supports the higher data speeds 

and performance levels being advertised. Doing so actually enables 

an increase in maximum power without creating a thermal problem 

for the PA, or the consumer device. 

 

These thermal improvements at the core of the design will become 

even more important as new standards, such as HSPA+, require 

more power to deliver the level of high-speed data access that 

consumers expect from their smartphone or data card. Wireless 

providers and device manufacturers want to deliver products and 

services that consumers want: a smartphone that doesn’t sear their 

palms or make it impossible to connect when they really need to. 

The best solution is simple with the latest technology available 

today. Now the heat is on the industry to make it happen.  

 

Rob Rovetta, VP of Products for Quantance Inc., has over 25 years 

of experience in wireless communications, GPS and digital 

processing systems in both business and engineering roles. Prior to 

Quantance, he was senior director of Product Management at 

Qualcomm's chip division, QCT, responsible for defining strategic 

opportunities, marketing, licensing and launching assisted-GPS 

(AGPS) and Qualcomm's gpsOne technology in location-based 

services worldwide. Rob came to Qualcomm from SnapTrack Inc., 

the start-up that pioneered AGPS, where he was responsible for 

licensing AGPS silicon and software to chip manufacturers and 

handset OEMs. Prior to SnapTrack, Rob held leadership positions 

for Magellan Corp. and Trimble Navigation, where he led business 

development and product management for GPS-enabled enterprise 

and consumer products. Before the GPS and communication 

industries, Rob worked for ROLM Corp., where he had product 

management, program management, and system engineering 

responsibilities for digital processing systems. Rob started his 

career as a member of the development engineering staff at 

ESL/TRW, where he designed and produced VHF, UHF and 

microwave antenna systems for strategic and tactical 

reconnaissance. Rob earned a B.S. degree in Electrical 

Engineering from the University of California at Davis. 
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