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http://www.wi-ex.com/Files/PCMag%20iPhone %204 %20article%206.23.10.pdf

Apple iPhone 4 Antenna Problems Confirmed via Tests
ARTICLE DATE: 06.24.10
By Mark Hachman and Sascha Segan

Will the new Apple iPhone 4's antenna design contribute to lower signal reception?

According to one antenna consultant and PCMag.com tests, it's all in how you hold the phone —
or don't.

Customers who received the Apple iPhone 4 early have begun complaining that simply picking
up the iPhone 4 and holding it can send the phone's signal indicator plunging, by several bars.
Gizmodo also assembled a number of reader responses that apparently confirmed the signal
loss.

The issue, according to industry executives, is that the iPhone 4 places its antenna on the
outside of the case, where merely touching it can theoretically limit its ability to pick up a signal.
"Antennas are very sensitive; that's just a fact with all antennas," said Michael Rogers, chief
engineer at Wi-EX, a maker of cell-phone signal booster equipment, an industry which would
stand to benefit from issues with the iPhone 4's antenna.

A slight drop in signal, say from four bars to three, wouldn't be enough to affect a cellphone call
or data coverage, Rogers said. But a sharp drop to a single bar of coverage could be enough to
lose the signal altogether. Enough margin is built in with data coverage that users may not see a
dramatic effect in an area with a strong signal. "But if you're in a fringe area, anything like this
means you'll drop more calls," Rogers said.

At this point, the problem is that most "information" out there is anecdotal, industry sources
agreed; the iPhone 4 has just begun shipping, and few if any reviews have examined the specific
problem of the external antenna.

Michael Gartenberg, a mobile analyst with The Altimeter Group, said that he believed that the
reports were part of an Internet-driven network effect where users blamed poor signal reception
on the external antenna. "We have to assume what we're seeing is anecdotal," he said. "You
would be seeing far more reports if you were seeing a major design flaw out there," Gartenberg
added.

PCMag tests confirm an issue

However, in an experiment conducted by PCMag.com Thursday, the iPhone 4 reception problem
could indeed be replicated, with the so-called "death grip" — where the iPhone 4 was held with
fingers touching the three antenna "lines" circling the device — causing the signal to drop.

In our testing, we discovered that the iPhone 4 "death grip" is definitely real. Using the
Speedtest.net speed testing software, we started a test with the phone sitting on a tabletop. If we
picked up the phone with a slightly sweaty hand and purposefully put one finger on each of the
three "lines" around the edge of the device, with the corner tucked into the pad of the hand, the
speed dropped dramatically and sometimes stalled out. Returning it to the tabletop caused things
to speed up again. Adding one of Apple's rubber "bumpers" to the phone negated the death grip,
so it clearly has something to do with conductivity.

The "death grip" did not cause us to drop short calls within an area with a strong signal, but it did
appear to make it harder to connect calls in very weak signal conditions. To Apple's credit, all
phones have weaker signal strength when you cover their antennas. The iPhone seems to have
become a cause celebre because the three points showing where you can touch to reduce signal
strength are so visually clear.
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That hearkens back to the design of the original iPhone, and then the iPad, said Spencer Webb,
president of AntennaSys, an independent antenna consultant and designer for mobile and other
products.

When the first iPhone came out, Apple placed the antenna in an obvious location, on the back of
the device, Webb said. If a user covered with a hand, the cell-phone signal dropped, Webb said,
in a phone interview that he said was being conducted on the iPhone. "I'm talking to you now with
a well-trained hand," he said.

Webb said that he had recently designed a broadband GSM antenna, which he surrounded with
an air gap to minimize interference from the GPS chip and other components, to increase
performance. But the design of the iPhone 4 is so compact, and thin, that there wasn't room to
include any sort of an air gap, he said.

Part of the reason was that the enlarged battery of the iPhone 4 likely pushed the antenna
outside the case, Wi-Ex's Rogers said, based on teardowns of the phone from iFixit.

Over time, cell phone antennas have migrated to the bottom of the phone, to minimize the SAR
(specific absorption rate) of radiation that a phone produces, and is absorbed by the head. No
study has ever conclusively found — or ruled out — that SAR and cancers are not connected, and
the Federal Communications Commission requires phones to be tested and the results
published. San Francisco recently became the first city in the nation to propose that SAR data be
published alongside the phone.

The Apple iPhone 4 produces a maximum of 1.17 mW/g of SAR radiation at the ear, more than
the iPhone 3GS and original iPhone, but less than the 3G, at 1.38 mW/g. Moving the antenna
closer to the ear was "unfortunate," Webb said. "And that's the best | can say."

Papool Chaudhari of Reyes Bartolomei Browne, a lawyer representing an inventor of a
technology designed to minimize cell-phone radiation, went further. "I think Apple chose to
sacrifice safety for better call reception," Chaudhari said in a statement. "By placing the antenna
outside the housing, Apple hopes to solve the dropped-calls problem, but at what cost?"

Apple's iPhone 4 antenna design: dumb?

When Apple announced the iPhone 4, Webb said he closely examined the images of the new
phone as Apple chief executive Steve Jobs projected them on the screen. (Webb said he had
ordered an iPhone 4, but it had yet to arrive.)

Webb said that he arrived at a choice between two conclusions: either the gaps in the band were
not really involved with the antenna and the RF current, or that they were. "And if they are...that's
one's of the dumbest things I've ever seen," he said. "You can't pick up the iPhone and not
interfere with the antenna. It's even harder to pick up the phone and not interfere with the
antenna than the first-generation iPhone."

If that's the case, people are probably correctly observing that they're killing that antenna, Webb
said.

The problem, Webb said, is that the FCC tests don't include or simulate the presence of a hand,
which means that what the FCC tested isn't indicative of real-world use, especially in the case of
an iPhone 4 held by a user. "I'm certain that the test worked awesomely well without the
presence of a hand," Webb said. If there is a problem with the iPhone 4 and interference by the
user's body, could the problem be solved by placing the phone in a pocket, and using Bluetooth?
Webb said he wasn't totally sure, but "would venture to say yes," although placing it in a pocket
would still effectively create body contact, he said. Placing it in something like a fanny pack would
be more effective, Webb said.

Apple representatives could not be reached for comment.

Copyright (c) 2010Ziff Davis Media Inc. All Rights Reserved.
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2. http://www.telegraph.co.uk/technology/apple/7894455/Apple-iPhone-4-signal-problems-Some-
perspective.html

Apple iPhone 4 signal problems: Some perspective
By Claudine Beaumont, Technology Editor
Published: 1:26PM BST 16 Jul 2010

Apple is holding a hastily convened press conference this evening (UK time) to discuss the
ongoing issues surrounding iPhone 4.

It's an almost unprecedented move — Apple rarely arranges media briefings for anything other
than new product launches, so it's a testament to how serious an issue these reported problems
have become for Apple that it's taking the unusual step of dealing with its critics face to face.

The exact number of people affected by the “death grip” — the loss of a signal whenever the
iPhone 4 is held in the left hand — remains a mystery; there is certainly a significant number of
understandably vocal iPhone 4 users who are suffering from dropped calls or poor reception.

The issue seems to be hardware-related — the stainless steel band running around the centre of
the iPhone 4 houses the antennae, and it’s not impossible to imagine that covering one or more
of those antennae would have a serious impact on signal strength.

It's a matter of some conjecture as to whether or not Apple was aware of this problem before the
iPhone 4 went on sale; Bloomberg reports that a senior engineer warned of possible issues,
while a spokesman for Apple has challenged Bloomberg to prove these claims.

Apple’s reluctance, up until now at least, to fully explore and explain the precise nature of these
signal problems has not helped matters. Instead, it has created an information vacuum in which
rumour and speculation has reigned supreme.

The company has admitted to a software issue that causes the iPhone to display an incorrect
number of bars, thereby giving a false impression of signal strength; but so far, it maintains that
the “death grip” reception issues are common to all mobile phones, and that a simple way to get
around the problem is to hold the iPhone differently, or to use a case or a bumper. The iOS 4.0.1
software update has corrected the signal display issues, but will not correct problems caused by
holding the phone in a certain way.

It's very difficult to know exactly how many people have been affected by this issue. A ring-
around of network operators by gadget website Pocket Lint revealed that very few people have
returned an iPhone 4. Our own investigations paint a similar picture, with the number of iPhone
4s returned well within the expected parameters. Vodafone, for instance, said that only a “very,
very small” number of handsets had been returned.

So, with no hard and fast numbers to go on, I'm afraid anecdotal evidence is the only option.
Here at the Telegraph, there are several members of staff with iPhone 4s, on all of the major
networks. My own iPhone 4, a white model on the Vodafone network, has behaved impeccably;
likewise, a colleague’s newly acquired black handset on O2 is operating as expected.

On Twitter, there’s a mixed response: fellow technology journalist Gordon Kelly says that he can
recreate the “death grip” problem on every iPhone he has tested; Time Out journalist David
Phelan says his white iPhone is absolutely fine; meanwhile Alisdair Binning, a graphic designer,
says he does experience a loss of signal, but that slipping his iPhone 4 in to a case completely
resolves the issue. Even Apple’s own discussion forums have almost as many people saying
their iPhone works perfectly as saying there’s a signal problem.

Apple’s handling of this entire situation has been poor; while the company excels at stage-
managing product launches and generating a buzz of excitement around new products, it needs
to polish up on its crisiss-management skills.

The first thing it needs to do at this evening’s press conference is to be absolutely honest about
the nature of the signal problem, and give some idea of how many people it affects. Is it common
to all handsets, but only triggered in certain situations? Or is it more likely to affect people on
certain networks or in certain geographical locations?

10



TECHNION v [1"100N
ISRAEL INSTITUTE OF TECHNOLOGY u LAy 1191250 (130

DIVISION OF CONTINUING AND EXTERMAL STULIES FIM TIR21 AN TIN'? N

The second thing it needs to do is to remedy this problem — fast. A full-scale product recall is
unlikely, and, judging by the mixed experiences of users, unnecessary; instead, simply offering
each iPhone 4 user with a bumper, free of charge, to cover the antennae, should satisfy those
who have had problems. It won’t please everyone though, and Apple should be prepared to offer
full refunds or replacement devices to the most disgruntled customers.

Apple prides itself on making products that “just work”, and the company has been humbled by
this debacle. But by acting swiftly, it can stop this drama turning in to a crisis, and go someway
towards repairing its battered reputation with consumers.

11
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3. http://www.dtown.co.il/articles/1295.html
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6. http://www.apple.com/antenna/

Apple's Antenna Design and Test Labs

Every smartphone has a cellular antenna. And nearly every smartphone can lose signal strength
if you hold it in a certain way. To make sure our antennas work as well as they possibly can,
Apple has invested more than $100 million building its advanced labs. Our engineers have
logged thousands of hours designing and testing iPhone 4 in these state-of-the-art facilities.

Understanding attenuation and signal loss.

The opposite of amplification, attenuation happens whenever a signal is obstructed. All antennas
— including television, radio, GPS, and cellular antennas — can experience attenuation. And
with most antennas, the density and composition of the human hand can cause attenuation to a
greater degree than some other materials. On a mobile phone, signal loss typically occurs when
your hand attenuates the most sensitive part of the antenna. Which, on iPhone 4, is the black
strip of the lower left corner of the antenna band.

Advanced facilities.

Apple never releases a product without thoroughly testing it first. To do this, we built our
multimillion-dollar antenna design and test labs. These labs feature 17 different antenna
characterization chambers (or anechoic chambers) designed to accurately measure antenna and
wireless performance.

Testing performance in the lab.

Our anechoic chambers are connected to sophisticated equipment that simulates cellular base
stations, Wi-Fi networks, Bluetooth devices — even GPS satellites. These chambers measure
performance in free space, in the presence of materials simulating human tissue (“phantom”
heads and hands, for example), and in use by human subjects. Over a one- to two-year
development cycle, Apple engineers spend thousands of hours performing antenna and wireless
testing in the lab.

Testing performance in the field.

Apple engineers tested iPhone 4 in a variety of scenarios, environments, and conditions in order
to gauge performance. They spent thousands of hours in cities in the U.S. and throughout the
world testing iPhone 4 call quality, dropped-call performance, call origination and termination, and
in-service time. They tested iPhone 4 while stationary, at high and low speeds, and in urban,
dense urban, and highway environments. In low-coverage areas and good-coverage areas,
during peak and off-peak hours — iPhone 4 was field-tested in nearly every possible coverage
scenario across different vendor and carrier equipment all over the world.
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