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Intel revealed the Core 
i9 ship dates, but you 
won’t like them

Tech and trends that will affect you today and beyond. NEWS

INTEL HAS ANNOUNCED ship dates for its Core i9 chip family, but 
enthusiasts aren’t going to like it. The company is staggering the 
release dates over several months, and it’s saving the best—the 
monster 18-core Extreme Edition—for last.  

At the E3 show in Los Angeles, Intel said the lower-end 4-core, 
8-core, and 10-core Core i9s would be available in June. The 
midrange 12-core Core i9-7920X will come next, shipping in August.

The fastest of the Core i9 family will go on sale in October. 

BY GORDON MAH UNG
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Specifically, the 14-core Core i9-7940X, the 16-Core Core i9-7960X, 
and the 18-core Core i9-7980XE Extreme Edition will be available 
about the time you’re planning your Halloween costume. 

The delay until fall for the highest-end Core i9 chips means AMD and 
its 16-core Ryzen Threadripper (go.pcworld.com/rt) will likely have a 
head start. AMD has been coy with details, but we do know the 
number of cores, the number of PCIe lanes, and the vague due date of 
“this summer.” Unless the 10-core Core i9 can pull a rabbit out of the 
hat, there’s a very good chance AMD’s 16-core Threadripper will be the 
first to dominate CPUs in multi-threaded tasks.  

Intel hasn't 
disclosed the 
final clock speed 
on its CPUs that 
have 12-cores and 
up yet.
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WHOA. IF YOU thought Microsoft’s Windows 10 Fall Creators 
Update seemed somewhat lackluster so far, Microsoft just revealed a 
service pack’s worth of additions as part of Windows 10 Build 16215: 
dictation, predictive typing, a Find My Pen mode, full-screen Microsoft 
Edge, and tons more. 

Essentially, Microsoft appears to be bringing some of what’s best 
about Windows 10 Mobile (which received a few bug fixes) to the 
Windows 10 desktop, improving the way in which Windows uses pens 
and camera input, and adding literally dozens of small refinements 
across the board, including elements of Microsoft’s new Acrylic UI.

The 11 most intriguing Fall 
Creators Update features in 
Windows 10 Build 16215
BY MARK HACHMAN
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Why this matters: Build 16215 points toward a Fall Creators Update 
that will bring a lot of welcome improvements and flesh out features 
that have remained minimal so far. Microsoft’s blog post lists dozens 
of changes, so we’ve picked 11 especially cool features you definitely 
need to know about:

A new Start and Action Center
Part of what the new Windows 10 Fall Creators Update will bring is 
what’s known as Fluent Design: a reworking of the user interface to 
emphasize transparency. Also known as Acrylic, this new UI has now 
been applied to the Start Menu and Action Center notifications. You 
can now more easily resize the Start menu with smoother horizontal, 
vertical, and even diagonal “grips.”

Microsoft also overhauled the Action Center, providing a “much 
clearer information separation and hierarchy.”
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Microsoft Edge updates:  
Full-screen mode and pinned sites
Every so often my colleague Gordon Mah Ung will erupt about the 
inexplicable lack of full-screen mode in Microsoft Edge. (Yes, really.) 
Microsoft has solved that via the F11 key, which will now trigger 
the same full-screen mode as in other browsers. Another useful 
feature: You can pin sites to your Windows taskbar, in much the 
same way you can pin apps, too. You can also dump your current tabs 
into the Favorites folder.

Microsoft fleshed out its ebook annotation features with new colors 
and (hurray!) notes. The notes don’t appear to be searchable, though. 

Cortana uses pens, cameras for smart reminders
Recall that you can already append a photo to a reminder (very handy 
for when your spouse sends you to the store for a very specific item). 
Cortana now is smart enough to “read” the text within a photo, so she 
can automatically launch a reminder if she sees an event poster.

Likewise, if you enable it (Settings > Device > Pen & Windows Ink > 
Press And Hold, and select Cortana Lasso) you can circle upcoming 
event info and Cortana will trigger a reminder.

Pinning 
websites 
within Insider 
Build 16215 is 
a snap.
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Linux for everyone
Previously, enabling the Bash shell required enabling Developer Mode 
(Settings > Update & Security > For Developers). Now, the Linux shell will 
be accessible for everyone, Microsoft says—no Developer Mode required.

Smarter input through pen writing, scrolling
About a year ago, we criticized the Anniversary Update for its ill-
developed Windows Ink. Now, ink is a much more developed way of 
inputting information.

For one thing, Microsoft overhauled its handwriting panel, the pen-
based alternative to typing in text either via a physical or soft 
keyboard. Now, text scrawled into the handwriting panel will be 
converted to typed text as you write. Lift your pen, and text moves to 
the side, giving you space to write more. There are now easier ways of 
correcting text via overwriting or gestures, and you can set the panel 
to “float” by your pen.

Pens are now smarter when selecting text and objects, too. Within a 
UWP app, you can select a word or object just by writing over it while 

Lasso an image 
with your pen, 
and Cortana 
can pop up a 
reminder.
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the barrel battery on the Surface Pen is depressed. If you enable it, you 
can even scroll with the Pen, too.

Voice dictation is here!
Finally, I have also long wondered why you can dictate text on 
Windows 10 Mobile, but not on the desktop. That’s over! You can 
either tap the dictation microphone icon on the on-screen keyboard, 
or else just press WIN+H to begin dictating.

A number of associated commands (“delete last three words,” “clear 
selection,” “go to the end of paragraph”) are also available. It’s not clear 
how much text you can input at any one time, however.

Emoji shortcuts for desktop, plus the Word Flow 
keyboard
With Build 16215, Microsoft has ported its mobile Word Flow on-screen 
keyboard over to the Windows 10 desktop, with text prediction, shape 
or “swipe” writing, and even a one-handed keyboard. No, that doesn’t 
mean text prediction is coming to your hardware keyboard. (Why not?)

Also if you have a hardware keyboard on a laptop or desktop, you can 
now type WIN + the period or semicolon key to launch a new emoji 
panel—just like on your mobile phone!

If you mix 
inking 
Simplified 
Chinese and 
English 
characters, you 
can toggles 
back and forth.
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Where’s my Pen?
I have long complained (as have others, apparently) that the magnetic 
clasp holding a Surface Pen to a Surface tablet simply doesn’t cut it. 
Though the Surface team still hasn’t solved the problem, there’s a 

Windows 10 will 
now help you find 
those pesky pens.

Easily adding 
emoji from a 
hardware 
keyboard is a 
feature we’ve 
been waiting 
for.
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workaround of sorts: Find My Pen.
While your Pen doesn’t have a GPS inside it, Windows will now keep 

track of the last location you inked from. That still won’t help you 
locate it within the dark crevices of your backpack, but it’s a start.

Smarter detection of 
photos, videos, and 
movies
We’ve come to accept the need to 
explicitly inform Windows of the 
folders housing your photos, 
music, and movies. Thank 
goodness that appears to be over. 
Now, Windows will intelligently 
scan your hard drive for relevant 
media folders you might want to 
include—but will give you the 
option to include them before it 
does, just in case you have 
something you don’t want to add 
to Photos.

On the other hand, if you have a folder with some photos you 
accidentally tucked away and forgot about, your media apps just 
might unearth them after all.

HDR support
If you’re one of the lucky few with an HDR monitor, good news: you 
can now go to Settings > System > Display > HDR And Advanced Color 
Settings to see more information about your monitor. And if you then 
visit Settings > Personalization > Video Playback, Windows will provide 
you with additional controls.

The Game Bar will now allow you to take screenshots of games 
running in HDR as well, though broadcasting in HDR over Mixer 
doesn’t work, yet.

NEWS

Microsoft will 
pop up this 
dialogue box 
when Windows 
thinks it’s found 
some new media 
files.



Narrator: Scan Mode enabled by default
Microsoft’s assistive technology, Narrator, orally helps those with 
visual impairment navigate Windows. With Build 16215, Scan Mode is 
on by default. It allows users to move from text box to text box to 
input region by moving up and down using the arrow keys, and then 
using the Space button to interact. 

Surprisingly, there’s much more than we can cover in a single post. 
Here are some of the odds and ends:
•  My People file sharing by dragging and dropping a file on the 

person’s icon.
•  Better facial recognition in Windows Hello.
•  Wi-Fi networks now have a right-click context menu associated with 

them: Connect, Disconnect, etc.
•  Game Mode can be turned off or on via a Game Bar button.
•  You can see your machine’s battery state within a Hyper-V virtual 

machine. 
Microsoft hasn’t announced a final release date for the Windows 10 

Fall Creators Update, but this update provides a number of new 
reasons to download it when it arrives.  
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IF YOU CAN’T wait to order a new PC with AMD’s crazy 16-core 
Threadripper CPU, there’s bad news and good news. The bad news is, 
Dell subsidiary Alienware announced recently that it has secured an 
exclusive deal for AMD’s high-end chip through the end of the year.

But before you get out your torches and pitchforks, there’s also 
good news here. The exclusive applies only to big-name PC rivals like 

AMD Threadripper grab:  
Dell’s Alienware shuts out 
other major vendors for 2017
BY GORDON MAH UNG
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HP and Lenovo. Smaller boutique gaming PC vendors will be able to 
build Threadripper systems, and DIY PC builders will have access to 
it, too. 

Why this matters: AMD’s much-hyped Threadripper (go.pcworld.
com/mht) promises to bring the same tough competition to Intel’s 
high-end desktop CPUs that its Ryzen 7 and Ryzen 5 chips did for 
Intel’s Core i5 and Core i7 chips. Alienware’s exclusive is a major coup 
for the gaming PC company, but it’s also certain to anger competing 
PC makers and their fans. 

When is an exclusive not an exclusive?
Alienware’s so-called exclusive is a matter of semantics. 
“Through 2017, (Alienware) will be the exclusive OEM partner to 
deliver AMD Ryzen Threadripper pre-built systems to the market and 
the high-end 16-core will be factory overclocked across all 16 cores 
and 32 logical threads,” Alienware said.

What the company meant by “OEM” is major PC vendors like HP and 
Lenovo, rivals to its parent company, Dell. Smaller, boutique PC 
companies such as Origin PC, Maingear, iBuypower, and Cyberpower 
will be able to build machines using Threadripper this year, as will DIY 
PC builders. 

Trapped in Area-51
Alienware said it will use the 16-core variant and lower in its updated 
Area-51 PC, which can take liquid cooling and run up to three GPUs.
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Alienware has an exclusive on AMD’s hot new Ryzen 
Threadripper for the entire year.

Alienware may have a partial lock on Threadripper, but Threadripper 
doesn’t have a lock on Alienware. The company said it will also offer 
Intel’s new 12-core Skylake-X for the Area-51 product line.

AMD officials sidestepped any questions of controversy among 
other PC makers, instead saying the exclusive with Alienware would 
help build momentum for the new chip.

“Interest from all our OEM partners into Ryzen opportunities have 
been strong, as was showcased at Computex Taipei this year,” AMD 
officials told PCWorld. “Building on that momentum, we are 
incredibly excited that Alienware is our lead Ryzen Threadripper 
OEM partner, with its leadership OEM position in the HEDT market. 
We look forward to showcasing the full potential of our Ryzen 
Threadripper CPU and TR4 platform through our Alienware 
partnership, as well as our partnership with other key HEDT 
component DIY hardware partners.”

When you can buy it
Alienware’s more substantive news is that you’ll be able to buy 
an Area-51 Threadripper Edition as soon as July 27. Maybe, 
just maybe, that means consumers will be able to get 
their paws on the CPU at that time, too. Intel fans still 
have to be patient, though. Alienware won’t say 
when you can buy one with an Intel Core i9 chip 
inside. Intel is gradually releasing the Core i9 (go.
pcworld.com/grt), so it’s a mystery or 
something of a burn that a major gaming PC 
vendor won’t be carrying it immediately.

Alienware hasn’t put a price on either 
version yet, but the configurations look 
mean enough.
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A 12-core Threadripper is confirmed
The Area-51 Threadripper Edition will come factory overclocked 
across all cores, the company said, and with up to 1TB M.2 SSDs and 
64GB of DDR4/2933. CPU options include the top-dog 16-core 
Threadripper chip, with options for GeForce GTX 1080 Ti cards in 
single or SLI configuration, or Radeon RX 480 GPUs in single, dual, and 
three-way Crossfire. PSU options include 850-watt and 1,500-watt 
power supplies.

CPU options include the 16-core version of Threadripper and, in the 
first confirmation of a lower-end chip, Alienware says it will also offer a 
12-core Threadripper. The Area-51 PC with Core i9 chips will offer the 
same GPU and PSU configuration as the Threadripper Edition, but the 
CPUs will obviously differ.

Alienware will offer the 6-core Core i7-7800X, the 8-core Core 
i9-7820X, and the 10-core Core i9-7900X. If you’re wondering why 
there are no options for 12-, 14-, 16-, and 18-core Core i9 chips, it’s 
because they won’t be out until later this year.
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Do you need it?
Of course, the bigger question is whether the regular gamer even 
needs such an over-the-top CPU. Alienware officials say some certainly 
can justify it.

“We believe that there is absolutely a need,” said Alienware’s Chris 
Sutphen. “We’re looking into capabilities to be able to run virtual 
desktops and actually do two VR instances on the same system. We 
know these [AMD and Intel] CPUs will deliver amazing gaming 
advantage.”

Those who do live-streaming while gaming plus additional encoding 
can also benefit from CPUs with a lot more cores, Sutphen said. But he 
admitted it’s a little bit of a chicken-and-egg scenario from a pure 
gaming perspective, because game makers can’t make money 
developing for niche platforms. 
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Alienware general manager Frank Azor was a little more blunt. Some 
game streamers who run multiple PCs, Azor said, could consolidate 
them with a Threadripper Edition Area 51. “Nobody needs a 16-core 
desktop or a 12-core desktop (for gaming). This is not about need,” 
Azor said. “The main appeal right now from a high core-count platform 
is going to be for those folks who use multiple computers today to do 
this.”

Azor is likely correct. A 16-core Threadripper system is about 
wanting more rather than needing more, for most gamers.  
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SAMSUNG JUST ANNOUNCED the world’s first FreeSync 2–enabled PC 
monitors, the 27- and 32-inch CHG70 and the utterly massive 49-inch 
CHG90 ultrawide display—which is essentially a multi-monitor setup 
without multiple monitors.

Samsung’s displays extend the battle between AMD’s FreeSync and 

AMD’s FreeSync 2 tech 
debuts in a wild 49-inch 
Samsung HDR monitor
BY BRAD CHACOS
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Nvidia’s G-Sync (go.pcworld.com/afs) technologies to the budding 
field of high-dynamic range (go.pcworld.com/hdrr) monitors. Nvidia’s 
already teased several G-Sync HDR gaming monitors (go.pcworld.com/
gm) from Asus and Acer, though none are actually available to 
purchase just yet.

Like those G-Sync HDR displays, these Samsung panels were built for 
buttery-smooth gaming. They pack HDR, QLED quantum dots (go.
pcworld.com/qd), wide 178-degree viewing angles, and a significant 
1800R curvature, along with blazing-fast 144Hz refresh rates and 1ms 
response times. A four-channel scanner’s also in place to minimize 
motion blur and ghosting.

Those impressive specs are bolstered by FreeSync 2. AMD’s 
technology builds on the shoulders of FreeSync’s base capabilities, 
mandating low latency levels and the use of the previously optional 
“low framerate compensation” feature that keeps gameplay buttery 
smooth when frame rates dip to low levels.

Most of FreeSync 2’s advantages revolve around HDR, however. The 
technology ensures your game looks as glorious as possible by 

How standard 
monitors 
handle HDR 
tone mapping, 
versus 
FreeSync 2 
monitors.
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switching to a “FreeSync mode” that increases brightness levels and 
enforces the maximum color space when you load supported games. 
It also provides those games with the native characteristics of your 
display, which lets games output directly to those properties during 
their initial tone mapping—negating the need for an extra image 
processing step and reducing latency even more.

You need an AMD Radeon graphics card to take advantage of FreeSync 
2, and any Radeon GPU that supports FreeSync will work with FreeSync 2. 
(Read: Most modern cards.) But if you don’t already have one, you’ll 
probably have trouble finding one. The CHG70 packs a 2560x1440 
resolution, while the insanely wide CHG90 rocks 3840x1080—the 
equivalent of two standard 1080p monitors side-by-side.

Pushing pixels on monitors like that requires a Radeon RX 580 or 
more. Unfortunately, AMD’s enthusiast-class Radeon RX Vega graphics 
cards won’t land until the very end of July, and Etherium 
cryptocurrency miners have gobbled up all Radeon RX 570 and RX 580 

Microsoft’s 
Xbox Project 
Scorpio will 
also support 
FreeSync 2.
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cards, driving up prices and emptying stocks from store shelves.
But, interestingly, PC graphics cards aren’t the only technology that 

supports FreeSync 2. Microsoft’s powerful Xbox “Project Scorpio” 
gaming console, unveiled at Microsoft’s recent E3 event, will also play 
nice with AMD’s technology.

The impact on you at home: Unlike the Nvidia-infused panels, you 
won’t need to wait forever to buy Samsung’s FreeSync 2 displays. The 
CHG90 is available to pre-order for $1,499 on Amazon, with a slated 
release on June 30. The 32-inch CHG70 can be pre-ordered on Newegg 
for $700 (go.pcworld.com/n1), while the 27-inch version will appear 
on Samsung’s website for $600 sometime soon. 
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The $60 A10 headset is 
Astro’s first budget-priced 
audio gear
BY HAYDEN DINGMAN
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HEADSET PRICES HAVE come down drastically in the past couple 
years, but one company has ignored that trend: Astro, known still for 
its $200 A40 and $300 A50 even as the competition’s raced to the 
bottom. It appears the tides were too strong to resist though, as 
recently Astro announced its budget-friendly A10 headset. At $60, it’s 
both Astro’s least expensive headset and instantly one of the cheapest 
in the entire industry.

Not that there weren’t compromises. I’ve spent some time with the 
A10 so far and…well, I can’t say I love the look of it. It’s recognizably 
Astro, but looks every bit the cheap A40 it is. Other budget-friendly 
headsets, like the Razer Kraken 7.1 (go.pcworld.com/rk7) and HyperX 
Cloud (go.pcworld.com/hxc), manage to appear high-end while still 
retailing under $100. I don’t think Astro’s design aesthetic scales as 
well. The slate-grey panels on the sides aren’t replaceable either (like 
on Astro’s higher-end headsets), so you’re stuck with this look.

That being said, it’s a comfortable headset. Astro’s kept the cloth 
earpad covering, a material I’m surprised isn’t as widely embraced as 
the far-more-common mesh (which I hate) or leatherette (which is hit 
and miss).

It’s also durable. During my behind-closed-doors demo Astro felt 
comfortable throwing its demo unit onto the floor repeatedly from 
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about four feet up, and said it had been abusing that same headset all 
day. Astro contends that people buying inexpensive headsets are 
more concerned with long-term durability, so the A10 is built with 
that in mind.

The one question is how it sounds. I’ve yet to do extensive listening 
tests with the A10, so I’ll wait for our full review to issue a verdict. 
What little I’ve done has sounded good for a $60 headset though.

In any case, it’s a solid low-end alternative if only because of its price. 
$60 is juuuust about as cheap as you’ll find a gaming-centric headset, 
at least from a reputable company. Good on Astro for finally delving 
into that end of the market.

As for whether there’s an A20 on the way, maybe priced in that 
$100 to $200 range? Astro is noncommittal. I wouldn’t be surprised 
though. 
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XBOX ONE X..That’s the official name Microsoft has given to Project 
Scorpio, the upcoming 4K-ready Xbox One successor that took center 
stage at Microsoft’s recent E3 2017 press conference. It will, in 
Microsoft’s words, be “the most powerful console ever.”  

That was Microsoft’s main message for the show, repeatedly 
emphasizing the Xbox One X’s advantages over the competing 

Xbox One X: Everything you 
need to know about this 
powerful gaming console
BY HAYDEN DINGMAN
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PlayStation 4 Pro (without ever mentioning its rival console by name, 
of course). And it sure is a powerful console. Read on for details on 
pricing, availability, specs, noteworthy features, and compatible games.

Price, release date, and availability
During its E3 press conference, Microsoft touted a “worldwide” release 
on November 7 for the Xbox One X, but the company has so far listed 
prices in only five currencies: $499 USD, £449 GBP, €499 EUR, $599 
CAD, and $649 AUD.

Microsoft also has yet to allow pre-orders—presumably because FCC 
approval of the console is still pending. That hasn’t stopped some US 
retailers like Amazon, Best Buy, GameStop, and Walmart from having live 
listings for the Xbox One X, of course, but you can’t currently reserve a 
system. According to an IGN interview with Microsoft’s Albert Penello, the 
company has planned a special pre-order program for later in the year.

Specs
As revealed a few months back, the Xbox One X’s raw tech specs (go.
pcworld.com/xox) make it a monster. Here’s how those specs compare 
to the competition’s:

How Microsoft’s Project Scorpio/Xbox One X compares to other gaming hardware.
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The new console sports significant upgrades over the original Xbox 
One, with AMD’s new APU leading the charge. While the 2013 Xbox 
One had just 12 Radeon graphics cores clocked at modest 853MHz, for 
instance, the Xbox One X crams in 40 Radeon cores clocked at a hefty 
1,172MHz. Note that AMD’s RX 580 contains 36 cores that run 
between 1,257MHz and 1,340MHz. Essentially, Microsoft’s crammed 
an entire $200 graphics card into this console.

Put another way, this console features a whopping 6 teraflops of 
power, just a bit under the 6.17 tflops you’d get from an RX 580—but 
crammed into a much smaller space. It’s a good jump above the 
PlayStation 4 Pro (4.2 tflops), which is its nearest console rival, and it’s 
miles ahead of the standard Xbox One S (1.4 tflops) and the standard 
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PlayStation 4 (1.84 tflops). It even outpaces AMD’s RX 570 (5.1 tflops) 
and RX 560 GPUs (2.6 tflops).

The Xbox One X also features a RAM boost, from 8GB of DDR3 up to 
12GB of GDDR5, for a memory bandwidth of 326GB/s—comparable to 
Nvidia’s GeForce GTX 1080. Like the GTX 1080, the Xbox One X also 
boasts swanky vapor chamber cooling technology.

It’s a beast—enough of a beast to run many of Microsoft’s most 
popular franchises, including the upcoming Forza Motorsport 7, at 4K 
resolution and 60 frames per second. Don’t expect that from all 
games, though, as the comparable Radeon RX 580 graphics card would 
be hard pressed to hit that lofty frame rate in many modern games 
unless you severely dialed back graphics quality.

FREQUENTLY ASKED QUESTIONS

Does the Xbox One X replace the Xbox One S?
No, the two models will coexist. While the Xbox One S did end up 
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replacing the original, now-discontinued Xbox One, it’s sticking around 
as the base option in the current Xbox lineup, with a more affordable 
starting price of $250 for the 500GB model. It supports gaming up to 
1080p, 4K video playback, and HDR.

The Xbox One X is the premium console. As noted above, it comes 
with a sticker price of $500 for 1TB of storage, and supports gaming 
up to 2,160p (4K), 4K video playback, and HDR.

Why would I buy an Xbox One X  
if I don’t own a 4K TV?
Microsoft says the Xbox One X still offers advantages over the Xbox 
One S when gaming on a 1080p TV—primarily through supersampling, 
or the process by which a game renders at a higher resolution and 
then downscales to fit your screen. This feature can have a huge 
positive effect on level of detail, clarity, and antialiasing. On the PC 
we’ve seen such tech in specific games, such as in Shadow of Mordor 
and The Witcher 2, while AMD and Nvidia have both built the tech into 
their recent graphics cards (Virtual Super Resolution and Dynamic 
Super Resolution, respectively).

Games on 1080p TVs will get anisotropic filtering and faster load 
times on the Xbox One X. Like the Xbox One S, Microsoft’s new console 
supports glorious high-dynamic range visuals (go.pcworld.com/ghdr), 
too. All of these extra visual benefits should add up to a much prettier 
experience in games, even at 1080p.
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Which games will support 4K?
Microsoft hasn’t released a complete list of games that will support 
4K, but it did show quite a few during its 90-minute press conference. 
They include:
Forza Motorsport 7 Release date: October 3, 2017
Middle-earth: Shadow of War Release date: October 10, 2017
Assassin’s Creed Origins Release date: October 27, 2017
Crackdown 3 Release date: November 7, 2017
Sea of Thieves Release date: Early 2018
State of Decay 2 Release date: Spring 2018 
Metro Exodus Release date: 2018

Microsoft also announced free 4K updates for Gears of War 4, Forza 
Horizon 3, Killer Instinct, Halo Wars 2, and Minecraft. In addition, updates 
are coming for over 30 existing third-party games that will qualify 
them as Xbox One X Enhanced titles.

What does ‘Xbox One X Enhanced’ mean?
In general terms, an Xbox One X Enhanced title offers additional visual 
enhancements that only the Xbox One X can take advantage of. 
Microsoft hasn’t given a full rundown of the program yet, so it’s 
unclear if that means anything beyond supersampling—but it does 
appear to mean something other than support for 4K and HDR.

During its E3 press conference, Microsoft explicitly noted which 

State of  
Decay 2
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games supported 4K, HDR, and the Xbox One X Enhanced program. 
Various combinations appeared. Some games showed just the Xbox 
One X Enhanced logo. One or two called out only HDR support. Yet 
others (like Forza Motorsport 7) mentioned all three.

Will the Xbox One X support virtual reality?
Despite the fanfare last year (go.pcworld.com/ff) about the Xbox One 
X’s VR-readiness, Microsoft didn’t mention anything about it during its 
E3 press conference. The company seems to have dialed back on 
Xbox’s VR (go.pcworld.com/dbx) ambitions. Microsoft actually went as 
far as to state that it believes the PC is currently the best platform for 
virtual reality.



Any fresh news on FreeSync 2 support?
None so far. All we know at this point is that the Xbox One X will 
support FreeSync 2. Microsoft hasn’t yet confirmed whether it will be 
a launch feature, or if we can expect TVs to feature AMD’s second-
generation variable-refresh rate (go.pcworld.com/sgv) technology.

On the latter point, only a few FreeSync 2 monitors (go.pcworld.
com/fs2) have been announced to date. It could be that this feature 
will benefit only those Xbox One X gamers willing to play at a desk 
instead of from a couch.

Is the Xbox One X larger than the Xbox One S?
During its press conference, Microsoft made a point of touting the 
Xbox One X as the “smallest Xbox ever”—a welcome change from the 
chunky VCR aesthetic of the Xbox One released in 2013. The Xbox One 
X doesn’t look much different from the original Xbox One, but it’s a bit 
sleeker and quite a bit smaller. For more on just how small it is, check 
out our article about our hands-on experience (go.pcworld.com/oho) 
with the Xbox One X.

Do existing Xbox One accessories work with the 
Xbox One X?
Yes, Microsoft stated that all existing Xbox 
One and Xbox One S accessories will 
be fully compatible with 
the Xbox One X. So if 
for some reason you 
already have an 
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Xbox One Elite (go.pcworld.com/xoe) or custom Xbox One S (go.
pcworld.com/cxo) controller, you can continue to put mileage on it.

Does the Xbox One X work with Kinect?
It will, but you’ll need the adapter (go.pcworld.com/ax)—like the Xbox 
One S, the Xbox One X lacks a dedicated Kinect port. Sadly, you 
will need to pay the $40 for the accessory, as the free adapter 
promotion has now ended. 

Xbox Kinect 
Adapter for 
Xbox One X
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Make smart purchases,  
stay safe online.

Any website can crash your 
Windows 7 or 8 PC with 
these four characters
A website with an image directory that uses $MFT in its name is 
enough to crash Windows 7 and 8 PCs. 
BY IANPAUL
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JUST BECAUSE WINDOWS 7 is close to eight years old doesn’t mean you 
still can’t find ridiculous bugs that can crash your PC. Russian-language 
site Habrhabr.ru (go.pcworld.com/hab) recently published one such bug 
that apparently causes problems if you simply visit a website, as first 
noticed by Ars Technica (go.pcworld.com/at). The problem also affects 
Windows 8 and Vista PCs, but Windows 10 PCs are unaffected.

Here’s how the bug works. All a naughty website has to do is use the 
character string “$MFT” in the directory name where a website keeps 
its images. Windows expects to see the four characters $MFT only in a 
special metadata file on your PC. When it sees those characters as a 
directory name, however, it causes enough problems that an affected 
PC will begin to slow down and eventually hang. At that point your 
only recourse is to reboot the machine. In some cases, the problem 
may even trigger the dreaded blue screen of death (BSOD).

Website directories
Behind the scenes, a website has a file structure with directories (also 
known as folders), just as your PC does. Usually, images are stored in 
something like “greatwebsite.com/images/.” Perhaps that’s why no 
one discovered this bug until now. Who would think to name their 
image directory or sub-directory “$MFT,” after all? But even the 
lamest bugs won’t remain a secret forever when confronted with 
curious security researchers. 

We didn’t have a chance to test this bug before press time, but The 
Verge (go.pcworld.com/ver) reports it was able to successfully hang a 
Windows 7 PC using the trick.

The impact on you at home: If you’re running a machine affected by 
this bug, there’s really not much you can do other than not load 
images from websites. That would be overkill, however, as chances are 
slim you’d run into a website exploiting this bug if you stick to well 
known sites. Microsoft hasn’t responded to this issue yet, but 
presumably it will issue a fix for Windows 7 and 8 PCs. Vista machines, 
however, are unlikely to see a patch as the operating system is no 
longer supported (go.pcworld.com/osl) by Microsoft. 
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Wi-Fi Alliance introduces a 
certification program for new 
smart home construction
BY MICHAEL BROWN

IMAGINE BUYING A brand-new home and needing to install your own 
electrical and plumbing infrastructure. That’s what it’s like today when 
it comes to home networking. It’s a DIY affair in which you need to 
provide your own equipment and figure out the best place to set it up. 
That could become a thing of the past thanks to the Wi-Fi Alliance’s IM
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(wi-fi.org) new Wi-Fi Certified 
Home Design program. 

Homebuilders participating 
in the Wi-Fi Certified Home 
Design program will follow 
Wi-Fi deployment guidelines 
to determine the optimal 
locations for wireless access 
points (APs). The goal is to 
eliminate dead spots and 
provide coverage everywhere 
inside the home—including 
the garage—as well as in 
outside areas such as the patio.

Professional design and 
installation while the home is 
being constructed should 
deliver optimal performance 
for the many wireless devices 
required to build a modern smart home. Even if other protocols—such 
as Z-Wave, ZigBee, Bluetooth, or Thread—are in use, Wi-Fi is the glue 
that holds everything together and provides a bridge for smart home 
devices to reach the Internet.

The first Wi-Fi Certified homes
Homebuilder Lennar (go.pcworld.com/len) will be the first company 
to offer Wi-Fi Certified Homes for sale in July. The company intends to 
offer them across its entire national footprint by the end of 2017.

“Wi-Fi is no longer an option or an upgrade, but a key piece of new 
home construction,” said Lennar Ventures president David J. 
Kaiserman. “Wi-Fi Home Design brings new deployment standards to 
residential Wi-Fi networks that enable Lennar to provide a reliable and 
secure Wi-Fi network experience to homebuyers, offering 
convenience from equipment purchase and installation decisions and 
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Under the Wi-Fi Certified Home Design program, new homebuilders 
will incorporate home-networking infrastructure into account at 
every stage of the design process.
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making it easier to bring more 
connected devices into the homes.”
Lennar’s homes will feature Ruckus 
Unleashed APs, Samsung SmartThings 
(go.pcworld.com/sast) connected-
home hubs, and voice control via 
Amazon Echos. The company will also 
offer smart home products from 
Honeywell (smart thermostats), Ring (video doorbells, go.pcworld.
com/rvd), Kwikset and Baldwin (smart entry locks), Lutron (lighting 
control), and Sonos (wireless speakers, go.pcworld.com/nos).

During its design process, Lennar says each new home’s floorplan is 
analyzed and mapped for Wi-Fi signal strength and quality. The 
process also takes building materials and other factors that impact 
connectivity into account.

The impact on you at home: This certification program makes a 
whole lot of sense, even if it impacts relatively few homebuyers in its 
early days. The Wi-Fi Alliance has a long history of certifying wireless 
networking products for interoperability, and it’s very good at it. 
Home networking will remain a DIY affair for the vast majority of us for 
many years to come, but as important as it is to daily life, there’s no 
reason that the infrastructure shouldn’t be as ubiquitous—and as 
standardized—as a home’s electrical and plumbing systems. 

During its design process, 
Lennar says each new home’s 
floorplan is analyzed and 
mapped for Wi-Fi signal 
strength and quality. 
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Google makes the best 
Android apps easier to find 
with Android Excellence
BY MICHAEL SIMON

GOOGLE WANTS YOU to find the best apps faster, so it's introduced 
a new section to the Play Store called Android Excellence. The banner 
on the Editor’s Choice page will spotlight apps and games that 
“deliver incredible user experiences on Android, use many of our best 
practices, and have great design, technical performance, localization, 
and device optimization.”  IM
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Recently, Google spotlighted the winners of its second 
annual Google Play Awards. Several of the apps are, not 
surprisingly, represented on the Android Excellence page. 
Google says this list will be updated quarterly with hand-
picked selections from its editorial team. Check out the 
first round of apps and games below:

Android Excellence Apps
AliExpress (go.pcworld.com/aex) by Alibaba Mobile
B&H Photo Video (go.pcworld.com/bhpv) by B&H Photo Video
Citymapper (go.pcworld.com/cmp) by Citymapper Limited
Drivvo (go.pcworld.com/drv) by Drivvo
Drupe (go.pcworld.com/drp) by drupe
Evernote (go.pcworld.com/evn) by Evernote Corporation
Hotel Tonight (go.pcworld.com/ht) by HotelTonight
Kitchen Stories (go.pcworld.com/ks) by Kitchen Stories
Komoot (go.pcworld.com/ko) by komoot GmbH
Lifesum (go.pcworld.com/lsa) by Lifesum
Memrise (go.pcworld.com/mm) by Memrise
Pocket (go.pcworld.com/pk) by Read It Later
Runtastic Running & Fitness Tracker (go.pcworld.com/rrft) by Runtastic
Skyscanner (go.pcworld.com/sks) by Skyscanner Ltd
Sleep as Android (go.pcworld.com/saa) by Urbandroid Team
Vivino (go.pcworld.com/vi) by Vivino 

Android Excellence Games
After the End Forsaken Destiny (go.pcworld.com/aef) by Nexon M Inc.
CATS: Crash Arena Turbo Stars (go.pcworld.com/cats) by ZeptoLab
Golf Clash (go.pcworld.com/gcl) by Playdemic
Hitman GO (go.pcworld.com/hmg) by Square Enix Ltd
Horizon Chase – World Tour (go.pcworld.com/hc) by Aquiris Game Studio
Kill Shot Bravo (go.pcworld.com/ksb) by Hothead Games
Lineage Red Knights (go.pcworld.com/lrk) by Ncsoft Corporation
Nonstop Knight (go.pcworld.com/nk) by flaregames

Runtastic.
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PAC-MAN 256 - Endless Maze (go.pcworld.com/pm256) by Bandai 
Namco Entertainment Europe
Pictionary (go.pcworld.com/pn) by Etermax
Reigns (go.pcworld.com/rgn) by DevolverDigital
Riptide GP: Renegade (go.pcworld.com/rtg) by Vector Unit
Star Wars: Galaxy of Heroes (go.pcworld.com/swg) by Electronic Arts
Titan Brawl (go.pcworld.com/tb) by Omnidrone
Toca Blocks (go.pcworld.com/tcb) by Toca Boca
Transformers: Forged to Fight (go.pcworld.com/tff) by Kabam 
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Star Wars: Galaxy.
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Apple TV gets cozy with 
Amazon Prime, so where 
does that leave Netflix?
BY JARED NEWMAN

APPLE CEO TIM Cook spent less than two minutes talking about Apple 
TV during the company’s WWDC keynote, but that was enough time 
for two revelations: First, Apple’s TV guide app now pulls in movies and 
shows from more than 50 streaming video sources. Second, Amazon 
Prime will become one of those sources when Amazon launches an 
Apple TV app later this year.

Apple’s TV app (go.pcworld.com/tva), which arrived last fall, is 
supposed to solve streaming video’s “what to watch” problem. Instead IM
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of making people bounce between apps, it provides a central hub where 
users can catch up on their favorite shows and get recommendations on 
more things to watch. The TV app worked with 37 content sources at 
launch, and the list has grown by about 15 apps since.

All of which makes the absence of Netflix ever more conspicuous. 
Although Netflix offers an Apple TV app, it doesn’t support Apple’s TV 
app. (I wish Apple’s app had a more distinct name, like Guide or 
Watchlist, but that’s another story.) Without the most popular 
subscription streaming service, Apple’s ambitious plan for a unified TV 
guide doesn’t feel complete.

Why isn’t Netflix on board? I have some theories.

Too much, and not enough
Netflix is notoriously protective (go.pcworld.com/np) of how and 
where its content shows up outside of its own app.

In general, the company has embraced the concept of systemwide 
search, allowing Apple TV, Roku, Amazon Fire TV, and Android TV to 
index the Netflix catalog and list search results alongside other apps. 
Systemwide browsing is a different story.

CONSUMER 
WATCH

Netflix recommendations are coming to the home screen on Android TV devices.
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Netflix currently offers a row of recommendations on the home 
screen of Amazon’s Fire TV devices, and a similar row will be available 
on Android TV devices—such as the Nvidia Shield TV—with the 
Android O update (go.pcworld.com/aou) coming this fall. Netflix offers 
a recommendations row in the Sling TV app on the AirTV Player (go.
pcworld.com/atp), too, which appears alongside streaming cable and 
over-the-air-channels.

On the other hand, Netflix doesn’t support Roku Feed (go.pcworld.
com/rf), a universal watchlist that alerts users to new episodes of 
favorite shows, new content from favorite actors, and price drops on 
movies. Nor does Netflix support Apple’s TV app, which rolls a watchlist, 
recommendations, and genre-based browsing into a single menu system.

I suspect the reason for the distinction comes down to control and 

The Air TV Player gets a row of Netflix suggestions within the Sling TV app.
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branding, with Apple taking too much 
of the former, and not offering enough 
of the latter.

On Fire TV, Android TV, and AirTV, Netflix 
recommendations appear in their own 
row, apart from anyone else’s content, 
and with clear Netflix labeling. There’s 
never any confusion about whose catalog 
you’re browsing, and navigating to other 
sources requires a deliberate move onto a 
different set of content tiles. By comparison, Apple’s TV app mashes 
disparate sources into a single menu, with only a small logo in a corner of 
the screen to tell them apart.

Just as importantly, Netflix controls everything that appears in those 
rows. The recommendations are similar to those that appear on 
Netflix’s own home screen, which uses algorithms to suggest new 
releases, trending videos, and recently watched programs.

Keep in mind that Netflix has hyped the importance of its own 
algorithms for years. In 2014, then chief product officer Neil Hunt 
shared a vision for eliminating the grid of movies and shows (go.
pcworld.com/vfe), and instead serving the three or four choices that 
users are most likely to pick. CEO Reed Hastings reiterated that goal at 
the CES 2016 (go.pcworld.com/c2), and again during the Code 
conference recently (go.pcworld.com/ccl).

But Netflix’s vision might be at odds with Apple’s. Apple’s TV app 
doesn’t even guarantee a particular space for any given content 
source, let alone one where Netflix can serve its three or four best 
suggestions.

The path not taken
Oddly enough, Netflix does have a place for suggestions outside its 
own app on Apple TV. It’s part of the old home screen, the one Apple 
replaced by default with the new TV app, which is still accessible by 
double-clicking the remote’s home button.

CONSUMER 
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Instead of finding ways to 
expand this system, in which 
each app gets its own space 
to advertise whatever it 
wants, Apple effectively 
abandoned it to build a 
different kind of aggregation. 



54

From there, if you move the Netflix icon into the top row and 
highlight it, the upper adjacent row of large thumbnails will become 
recommendations. It’s not unlike the row of Netflix recommendations 
that appear on Fire TV, Android TV, and AirTV.

In a sense, this represents the road not traveled by Apple. Instead of 
finding ways to expand this system, in which each app gets its own 
space to advertise whatever it wants, Apple effectively abandoned it 
to build a different kind of aggregation. And while that approach 
arguably is more cohesive than other platforms—Fire TV and Android 
TV, for example—it also might have repulsed the biggest source of 
streaming video for cord cutters. 

The spotlight row on Apple TV pulls in content from your five favorite apps.
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S ET MICROSOFT’S SURFACE PRO (go.pcworld.com/sp17) 
next to its predecessor, the Surface Pro 4, and I defy you 
to tell the difference. With the same dimensions and 
weight, the two are virtually indistinguishable—a 

kickstand that reclines further and a few cosmetic changes are all 
that separate them. What sells the new Surface Pro, though, is on 
the inside: a dramatic upgrade to the processor and graphics that 
propels it to the head of the 2-in-1 class.

Microsoft built the Surface Pro around a new 7th-generation Kaby Lake 
processor and its associated Iris Plus integrated graphics, and boy, do they 
shine. Especially in graphics, the new Surface Pro (2017) almost doubles 
the performance of the two-year-old Surface Pro 4, and challenges 
notebooks like the original Surface Book and 15-inch HP Spectre x360 
(go.pcworld.com/hp360), both of which use a dedicated graphics chip.

Microsoft demands a hefty premium for that kind of performance, 
though. (For full specifications and prices of the new Surface Pro, see our 
separate article.) Not only is the fancy Alcantara-bound Signature Type 
Cover sold separately ($160), but the more sensitive Surface Pen is as well 

Quick—can you 
tell the Surface 
Pro 4 from the 
new Surface Pro 
(2017)? The 
new one’s on 
the left.
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Microsoft Surface 
Pro (2017)
AT A GLANCE
Microsoft’s latest 
Windows tablet packs a 
powerful Intel Kaby Lake 
chip and Iris Plus GPU 
inside, though a high price 
tag and disappointing 
battery life hinder it 
somewhat. 

PROS
•  Iris Plus GPU gives it the 
graphics oomph of a 
discrete GPU

•  If you loved the Surface 
Pro 4, you’ll love the new 
Surface Pro

CONS

•  Surface Pro doesn’t 
skimp on price

•  Battery life is nowhere 
near promised 13.5 hours

$2,199

REVIEWS  
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($100). Add that to the whopping $2,199 that Microsoft asks for our 
review model, and you have to ask yourself, do I really want a Surface 
tablet, or could I save upwards of $700 buying a slightly heavier notebook?

Subtle changes distinguish the 
Surface Pro (2017)
Because the new Surface Pro is so nearly identical to 
the Surface Pro 4, most differences are trivial: The 
front-facing camera now fades into the tablet bezel, 
for example, and the Surface Pro features a softer, 
rounded profile. (I only noticed these differences after 
Microsoft pointed them out, and I bet most users 
simply won’t be aware of them.) The Surface Pro is 
also the first of Microsoft’s Surface products to ship 
with the Windows 10 Creators Update.

The Signature Type Covers are pleasingly fuzzy, 
though the fabric tends to compress a bit, especially 
on the bottom, and collect dust. The color options are 
nice: platinum, burgundy, and cobalt blue, as well as 
the standard black. The new $100 Surface Pens ship in 
the same colors. 

The specifications should sound familiar. The new 
Surface Pro measures 11.5 x 7.9 x 0.33 inches, the same 
as the Surface Pro 4, and weighs between 2.37 and 2.41 
pounds. Our calipers found the Surface Pro 4 to be 0.327 
inches thin, versus 0.345 inches for the Surface Pro. 

As tested, our version—with a 2.5GHz Core i7-7660, 
16GB of RAM and 512GB of speedy NVMe storage—
weighed 1.74 pounds for the tablet alone, and 2.40 
pounds with the Signature Type Cover keyboard. 
That’s the same weight and dimensions as the 
Surface Pro 4, already one of the lightest Windows 
tablets on the market.

Likewise, the screens are identical: a 12.3-inch 
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PixelSense display, with a resolution of 2,736x1,824 (267 PPI). Here’s 
one difference: the Surface Pro includes an “enhanced” color profile, 
like the Surface Studio, versus the standard sRGB color display. Under 
Enhanced mode, the colors pop a bit more, while in sRGB they appear 
a bit more washed-out. (The Surface Studio includes a “Vivid” color 
mode, which Microsoft says is different than the “Enhanced” mode. “It 
takes the mid-tones as close to P3-D65 color gamut as possible while 
leaving skin tones as is,” according to a spokeswoman.)

Internal differences are slight as well. Both tablets contain 802.11ac, 
along with Bluetooth 4.0 for the SP4 and Bluetooth 4.1 for the new 
Surface Pro. The benefits of the upgraded Bluetooth will become more 
apparent once Microsoft releases the planned Surface Pro with LTE 
variant later this year, as Bluetooth 4.1 signals don’t interfere with LTE.

The cameras of both the new Surface Pro and the older Surface Pro 4 
appear identical (5MP on the front, 8MP on the rear), and an 
appropriate resolution for the form factor. The SP4’s rear-facing 

No USB-C 
connectors 
here.

60
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camera delivered richer color, however, and camera fans should 
consider the 13MP camera within the Samsung Galaxy Book instead. 
Most importantly, the Surface Pro’s front-facing camera is Windows 
Hello-enabled and lightning-quick, thanks in part to a second front-
facing sensor that isn’t present on the Surface Pro 4.

Fortunately (or not, depending upon your perspective) Microsoft 
sticks with the traditional Surface I/O complement: the Surface 
connector, a miniDisplayPort connector, and a full-sized USB-A 
connector. A microSD card slot hides under the kickstand, as before. 
The Surface connector allows Surface owners to attach peripherals 
that they’ve already owned, like the standalone Surface Dock and 
charger. I think that’s a smart decision, whereas the Samsung Galaxy 
Book’s wholesale commitment to USB-C is a mistake. In any event, you 
know what you’re buying when you purchase a Surface. 

A mini-Surface Studio
Externally, the key difference between the two Microsoft tablets is 
that the new Surface Pro kickstand now folds back to 15 degrees off 
the horizontal, what Microsoft calls “Studio mode.” This refers to 
Microsoft’s Surface Studio (go.pcworld.com/sstu), the massive all-in-
one desktop whose touch display also dramatically reclines to just a 
slight angle. If you own a Surface Dial, the new Surface Pro also allows 
you to use the device directly on the screen, something that had 
previously been reserved just for the Surface Studio.

REVIEWS  
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The new 
Surface Pro 
(2017) reclines 
further than 
the older 
Surface Pro 4. 
Fortunately, 
the hinge is 
strong enough 
to take your 
palm’s weight, 
though it can 
sag a bit.



62

Both the increased keyboard pitch and the Surface Dial integration 
are designed with inking in mind, either using the existing Surface Pen 
or the upgraded model. I didn’t notice the Dial slide down the screen 
as it does on the Studio, though it simply takes up a bit too much real 
estate to be as useful as it is on Microsoft’s massive all-in-one.

Though Microsoft upgraded its Surface Pen to increase the levels of 
pressure to 4,096, it did so by making the Pen slightly less useful. The 
new Pen does away with the pen clip. Instead, Microsoft depends on 
the magnetic strip on the side of the Pen to secure it, which simply 
proves impractical over time. I still wish there were a pen loop!

Otherwise, the upgraded Pen still uses a AAAA battery with a one-
year lifespan. Just as importantly, it retained its ability to “erase” digital 
ink, a feature not every stylus includes. It inks just as well as the 
original Pen and comes with “tilt” support as well, generating a 
broader ink stroke. Microsoft’s new Pen also reduces inking latency to 
21 ms. That was impossible for us to confirm, but digital ink flows off 
the Pen without any noticeable lag—more important as Microsoft 
makes pen navigation a more integral part of Windows.

Other than the fabric, I can’t discern any major difference between 
the Surface Pro 4’s keyboard and that of the new Surface Pro. (For 

The new Surface Pen is just as 
comfortable to hold as the new model. 

Remember that the upcoming Fall 
Creators Update includes a “Find My 
Pen” feature (go.pcworld.com/fmp).



some reason, however, Microsoft did away with the Insert key.) I 
preferred the Surface Pro 3 keyboard, and the way in which my fingers 
simply glided over the keys. But neither the keyboard nor the new 
Surface Pro’s trackpad hide any flaws, and they’re both efficient and 
comfortable to type upon for long periods of time.

Performance: Blazing fast, but at a price
Here’s one of the most impressive features of the new Surface Pro: 
From a graphics perspective, it offers the performance of the original 
Surface Book, together with its custom, discrete-GPU base. It vastly 
outperforms the two-year-old Surface Pro 4—though with a few 
caveats.

I enjoy the 
Surface Dial, 
but it feels a 
little forced 
upon the 
Surface Pro.
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For one thing, our older Surface Pro 4 used a Core i5, rather than a 
top-of-the-line Core i7. And the performance increases, as impressive 
as they are, are largely confined to graphics-intensive applications. In 
the generic PCMark 8 Work benchmark, for example, I noted just a 10 
percent improvement over the Surface Pro 4. From a performance 
standpoint, then, upgrading from the Surface Pro 4 to the Surface Pro 
makes sense only if you plan to use the Surface Pro for games, image 
rendering, or similar tasks.

Still, the Surface Pro isn’t a machine that just checks the boxes, using 
components with minimal performance in the service of simply filling 
out a spec sheet. Looking back over our database of tested products, 
for example, its internal Samsung KUS040202M-B000 NVMe provides 
among the fastest read speeds we’ve tested: 1,702 MBps, according to 
the CrystalMark 5.0.3 benchmark.

The new Surface Pro’s performance, though, comes at a significant 
price. According to our testing, the Surface Pro 4 doesn’t suffer any 
thermal degradation—the tablet runs at the same performance level 
throughout. While testing the new Surface Pro under prolonged load 
(such as a looped benchmark or game) its fan turns on and the tablet 
will clock down, reducing performance in 3DMark, for example, by 

Microsoft’s 
Surface Pro 
(2017) is 
powerful 
enough to 
smoothly play 
some older 
games, like 
Batman: 
Arkham City.
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about 24 percent to over 33 percent. The rear of our tablet, near the 
top, also gets quite hot.  

Microsoft told us that it only expected a drop of about 20 percent or 
so, and advised us that we may have a defective device. We plan to 
rerun these benchmarks with a new Surface Pro, and we’ll update the 
review when we do.

In the following graphs, we’ve compared the new Surface Pro (2017) to 
several Windows tablets, ultrabooks, and laptops, with a range of 
processors and graphics options. We’ve highlighted the new Surface Pro 
(2017) in bright red, and the Surface Pro 4 in a darker red. We’ve also 
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66

used different colors to showcase the Microsoft Surface Book, both the 
original 2015 edition (yellow) and the 2016 Performance Base (orange). 

We always run the PCMark suite of benchmarks, which measure 
three different workloads: Work, Home, and Creative. Both the Home 
and Creative workloads include Web browsing and light gaming, while 
the Creative benchmark throws in media transcoding as well. The 
upshot here is as the workloads become more graphics-intensive, the 
Surface Pro’s value increases. 

Though you might expect the Surface Book to top the list of 
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Microsoft products, remember that the Surface Pro 2017 is using a 
more modern processor. That apparently makes a difference in the 
Creative benchmark.

From there, we move on to measuring more specific tasks. Maxon’s 
Cinebench measures how well a processor and graphics chip render 
scenes, and we use it to push the Core i7-7660U’s two cores and four 
threads to their ultimate. Again, the Surface Pro 2017 performs 
surprisingly well. You can’t consider the Surface Pro to be a gaming 
laptop by any stretch, but the Dell Inspiron 15 7000 (not included), a Core 
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i5 notebook with a GTX 1050 Ti GPU, reports a Cinebench score of 478.
We also test how the processor fares over time using the Handbrake 

benchmark, which transcodes a major Hollywood film from a MKV 
format into something that could be watched on a plane. Again, the 
Surface Pro is at the top of the heap.

Finally, we tested using 3DMark’s SkyDiver, a traditional benchmark 
for midrange laptops and some gaming PCs. Microsoft’s choice of the 
Core i7/Iris Plus combo works great here, though Microsoft’s Surface 
Book with Performance Base still rules the roost. But look at how the 
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new Surface Pro tablet beats the original Surface Book!
Again, though, our results were thermally dependent. If we stressed 

the system for a length of time, enough to turn the fan on, the 
Surface Pro would generate sharply lower 3DMark benchmark scores. 
It’s worth noting that the Surface Pro 4 does not suffer from thermal 
throttling, and we checked it again to make sure.

Benchmarks are benchmarks, though. Don’t expect to be able to 
play the latest Battlefield game at its highest detailed settings. I’m a 
fan of playing older single-player games on the cheap, though, and 
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games like the original Tomb Raider reboot topped 42 frames per 
second on 1080p/High settings. Batman: Arkham City also generated 
48 fps on 1080p settings, with even better frame rates when you 
dialed down the resolution a bit. My only concern is how the thermals 
would hold up over prolonged gameplay. 

Of all the surprises that the Surface Pro (2017) offered, one of the 
most interesting was in battery life. Given that the dimensions of the 
new Surface Pro left little, if any, room for additional battery cells, it 
still surprised me that its 45Whr battery ran down over the course of 
eight hours, substantially more than the Surface Pro 4. 
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SAMSUNG’S GALAXY BOOK is a 2-in-1 tablet with a detachable 
keyboard that gets pretty much everything you care about right. Its 
price, performance, and battery life are all among the best we’ve tested.   

While it lacks the razzle-dazzle of flagships like the new Surface Pro 

BY MARK HACHMAN

Samsung Galaxy Book:  
An excellent 2-in-1 for  
a good price
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(go.pcworld.com/spr), it’s still the sort of all-around performer that will 
attract a buyer looking for good value. Samsung’s only real swing and 
miss is a somewhat gimmicky integration with its Galaxy smartphones, 
which replaces the Windows Hello features that are becoming more 
common.

Price: Galaxy Book’s value proposition
While some competing 2-in-1 products we’ve 
reviewed cost upwards of $1,400, the version of the 
Samsung Galaxy Book we tested ships for $1,300. The 
price includes 4GB of RAM and a 128GB SSD, plus 
optional LTE connectivity via Verizon (go.pcworld.
com/ltev). A more full-featured version starts with 
8GB of RAM and a 256GB SSD. There’s also a microSD 
card slot that accepts cards up to 256GB. Inside you’ll 
find 2x2 802.11ac Wi-Fi plus Bluetooth 4.1 BLE. 

The Galaxy Book family also offers a smaller 10.6-
inch tablet, with a 7th-generation Core m3 inside, 
starting at $630. For both sizes, the associated 
keyboard and pen ship for free, a trend we’d like to see 
become more common.

Samsung rightfully earns praise for its bright, 
vibrant displays, and the Galaxy Book is no different. 
The 12-inch, 2,160x1,440 Super AMOLED touchscreen 
shines 355 nits’ worth of light into your eyeballs, and 
displays rich colors—though without the advanced 
options Microsoft built into its Surface Pro. Part of 
that has to do with the Galaxy Book’s integrated high-
dynamic range (HDR) capability, which allows the 
screen to render brighter brights and deeper blacks. 
This is a feature typically found on high-end 
televisions, so the Galaxy Book is unusual, and perhaps 
unique, among Windows tablets in having it.

I expected the Galaxy Book to lean a bit more upon 

Samsung  
Galaxy Book
AT A GLANCE
Samsung’s Galaxy Book two-in-
one provides a surprisingly 
potent combination of price, 
performance, and battery life, 
all wrapped up behind an 
excellent AMOLED display 
with HDR. 

PROS
•  A vibrant display, and one of 
the first tablets to use HDR

•  Solid value: Kaby Lake 
performance at a relatively 
modest price

•  Excellent battery life

CONS

•  The Book’s foldable keyboard 
isn’t the best on your lap

•  Galaxy Flow is no substitute 
for Windows Hello

$1,128
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Samsung’s legacy of quality Android tablets, however. It’s no crime to 
exclude a physical Windows button, as the Galaxy Book does. I was a 
bit surprised, though, to discover that the screen bezel was a bit on 
the chunky side. The Galaxy Book’s dimensions are fine: 11.47 x 7.87 x 
0.29 inches, and just over 2.5 pounds with the keyboard attached, or 
about 2.78 pounds if you add the small, cellular-style USB-C power 
charger. Still, the tablet felt somewhat awkward to hold in the hand.

Features: A mobile pedigree,  
for better and for worse
Unfortunately, buying a Galaxy Book brings up a new consideration for 
many: what USB standard your peripherals use. Samsung has 
committed wholeheartedly to USB-C, with a pair of ports than can be 
used for charging or for peripherals. That’s fine for phones like the 
Samsung Galaxy S8, which use USB-C for charging but rarely connect 
to a wired USB device. The PC ecosystem encompasses a vast number 
of legacy devices, however, and you undoubtedly own some pre-USB-C 

One of these 
things is not 
like the other.
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device that you’ll 
want to connect 
to the Galaxy 
Book. At least 
Samsung was 
somewhat 
merciful: There’s a 
traditional 
headphone jack.

Because the 
two USB-C 
connections are 
the only I/O ports 
available, you’ll 
either need to 
invest in USB-C dongles or think about buying new gear.  A $20 USB-C 
hub (go.pcworld.com/20), with three USB-A connections and an 
ethernet jack, is one option. Even better, Samsung is currently offering 
a free multi-port USB-C adapter if you order the Galaxy Book directly 
from the company. 

Samsung clearly tapped its mobile team in other aspects of the 
design. Some people simply love taking photos with a tablet’s rear 
camera, and Samsung’s high-quality 13MP part should serve you well. 
Photos were sharp and bright, although the tablet can take seconds to 
focus. A more mundane 5MP camera sits up front.

The Samsung Galaxy Book also ships with an S-Pen, the Samsung 
stylus that its Note phones made famous. Though I’ve begged other 
2-in-1 vendors to secure the pen internally, as the Samsung Galaxy 
Note does, the Galaxy Book ignored my pleas. Instead, Samsung 
secures the pen via a loop that you’ll have to manually attach to the 
tablet with an adhesive strip. 

The new S-Pen can sense 4,000 levels of pressure, a distinction I’ve 
never felt was particularly important for the average user. 
Interestingly, the S-Pen also allows you to ink a broader stroke by 

The S-Pen may 
be a bit less 
ergonomic 
than other 
styluses, but 
you don’t have 
to charge it, 
either.
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angling the pen’s nib against the keyboard, like a pencil. Compared to 
the Surface Pen, Apple Pencil, and others, however, the S-Pen is 
skinnier and a bit less comfortable to hold, with a single button and no 
eraser function. It doesn’t require charging, however, which is a plus.

Keyboard: the Book’s foldable  
keyboard doesn’t suck
I worried that Samsung’s foldable keyboard would follow in the 
footsteps of something like the floppy Amazon Kindle Fire HDX (go.
pcworld.com/hdx). Instead, I came away moderately impressed.  

Samsung’s Galaxy Book connects to the keyboard with just a single 
strip along its edge. The hold is so secure that I was genuinely worried 
I’d rip the keyboard while trying to disconnect it. Others, like the one 
for Microsoft’s Surface Pro, use a similar strip, plus a second that 
together form the keyboard’s hinge. Without that second strip, the 
Book’s keyboard lies flat.

Magnetic 
strips inside 
the Galaxy 
Book keyboard 
cover connect 
to similar strips 
inside the 
tablet, helping 
to steady it at 
different 
positions.
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Most two-in-one tablets also provide a kickstand-like part that folds 
out from the rear of the tablet. The Galaxy Book does not, instead 
requiring you to fold the cover into one of four positions to recline it 
at a specific angle. If you need it (I did), a cheat sheet of sorts is 
printed on the cover. What elevates the Book’s foldable cover over 
others I’ve used is its magnetic edge, which matches up with magnets 
along the tablet’s backside. When you fold the cover to the 
appropriate position, the two strips grab each other securely.

Unfortunately, however, Samsung’s Galaxy Book is primarily a 
desktop machine. While on your lap, the Galaxy Book’s keyboard 
secures the tablet as well as any I’ve tried. Still, though I found one 
keyboard position that worked for lap typing, everything felt wobbly 
and uncertain.

The Galaxy Book’s backlit keyboard is surprisingly competent, with a 
firm response and a comfortable 1.5mm of key travel. The keys 

Though the 
keyboard 
sits flat, 
it’s not that 
uncomfortable.
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themselves are roomy and well-proportioned, though there’s no 
number pad. I  found nothing to complain about with the trackpad, 
either. My typing accuracy decreased marginally when using the 
Galaxy Book’s keyboard for a length of time—I’d chalk that up to the 
unfamiliarity of a flat typing surface. As for light leakage, I could 
detect very little, though it’s more apparent when viewed at an angle.

Performance: Galaxy Book is among the best
The Galaxy Book performed impressively well for a 2-in-1. A fair number 
of hybrid and convertible laptops use Core m chips—solid performers, 
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but not on a level with Intel’s mainstream Core processors. Because it’s 
equipped with a dual-core 15-watt processor, Samsung’s Galaxy Book 
can get away with including a Core i5 chip instead of a Core i7. The 
Galaxy Book’s processor also belongs to the current 7th-generation 
line of Core CPUs, so you’ll see a slight boost in performance over 
systems still equipped with 6th-generation Skylake parts.

The Galaxy Book shapes up well against some higher-profile hybrids, 
like the Lenovo ThinkPad X1 Tablet, the HP Elite x2, and the much 
more expensive Microsoft Surface tablets. It also holds its own against 
convertibles with weaker hardware, like the Dell XPS 2-in-1. When 
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pitted against similarly equipped devices, it offers equal or slightly 
better performance.

We expect you’ll be using the Galaxy Book for office-related 
applications and general browsing. The Book excels here, as measured 
by PCMark’s Work and Home benchmarks of standard tasks. (Think 
web browsing, spreadsheets, video conferencing, and word processing 
for the office work tests, and add in some light photo editing for 
home-based tasks.)  Note that we ran these tests at the native 
resolution of the device—after all, why buy it if you have to dial down 
the resolution to achieve decent performance?
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When you switch to PCMark8’s Creative workload, which adds in 
light gaming and content creation, some tablets begin to struggle. 
Not the Galaxy Book. If it wasn’t for Microsoft’s newly-released 
Surface Pro (2017), the Book would top the list.

With Maxon’s CineBench benchmark, which renders a static 3D 
scene, the Galaxy Book’s processor struggles a bit. Though the 
benchmark provides a single-thread test, we use its multithreaded 
test to tax the processor thoroughly for the few minutes it takes the 
test to run. In this pure CPU test, the Galaxy Book holds its own among 
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its Core i5-equipped peers.
It’s worth noting that the Galaxy Book does include a fan, which will 

kick on under some workloads. It’s not as loud as, say, the Surface 
tablets, and I don’t think you’ll find it annoying.

Handbrake uses the tablet’s processor to transcode video files into 
different formats. Our benchmark involves taking a large 30GB MKV 
file and converting it into a smaller MP4 using the software’s Android 
Tablet preset. Here, we want the fastest processing time possible. 
While laptops in this class aren’t expected to be fast, Samsung’s 

Surface Pro 2017 
(Core i7-7660U)

Lenovo Yoga 910-13  
(Core i7-7500U)

LG Gram 14 
(Core i7-7500U)

Surface Pro 4 
(Core i5-6300U)

HP Spectre x360 2016   
(Core i7-7500U)

Samsung Galaxy Book  
(Core i5-7200U)

HP Elite x2 
(Core m5-6Y57)

Huawei Matebook  
(Core m5-6Y54)

Lenovo ThinkPad X1   
(Core m5-6Y57)

Dell XPS 13 2-in-1  
(Core i7-7Y75)

HandBrake 0.99.0 Encoding (H.264) (seconds)

SMALLER BARS INDICATE BETTER PERFORMANCE

0 1,500 3,000 4,500 6,000 7,500 10,500 12,0009,000

6600

8463

7839

9760

6277

6428

7056

9198

6240

5855

REVIEWS  
& RATINGS

81



Galaxy Book still trails its peers by a small amount. Note the that the 
Surface Pro 4, another tablet laptop, is faster by about 10 minutes.

Our final performance benchmark measures the 3D graphics 
capabilities of the Galaxy Book. In 3DMark’s Sky Diver test, which 
simulates gaming at 1080p on Medium settings, the Book performs 
about as well as its peers—that is to say, it does the best it can with 
integrated graphics. Don’t expect to be able to play the latest big-
budget action titles, but games with lighter loads should be playable 
when dialed down to lower-quality settings.
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Finally, there’s battery life, always a critical metric for a portable 
device. We set the screen to generate a consistent level of light 
(between 250-260 nits), adjust the volume to 50 percent while 
earbuds are plugged in, then loop a 4K video in Windows 10’s Movies 
& TV app until the battery expires. It’s a good test to measure real-
world battery performance. With a runtime of over ten hours on a 40 
watt-hour battery, the Galaxy Book is a winner.
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Bundled apps: Samsung’s apps are hit-and-miss
Like its phones, Samsung couldn’t resist bundling its own apps, which 
provide alternatives to the way Windows works. Duplicating 
functionality that exists elsewhere works only if you improve upon it, 
though, and Samsung’s record there is spotty. 

For instance, instead of Windows Hello capabilities, Samsung offers 
this solution:  Download the Samsung Flow app (if you own a Galaxy S6 
smartphone or a more recent model) and connect the Book to the 
phone via Bluetooth. You can then lock your PC while leaving your 
phone unlocked, tap the phone to the NFC sensor on the keyboard, 
and then scan your finger on the phone’s fingerprint sensor. If 
everything goes well, your PC will unlock in a snap. By that time, 
though, you could have typed in a Windows password.

Eventually, the Samsung Flow app will allow you to share photos and 
other documents between devices, as well as display notifications 
from your phone right on your PC’s screen. Its other trick, projecting 
your phone’s notifications on your tablet screen, worked flawlessly. 
But you can’t respond to a text message from your PC using Flow, as 

Underneath 
this Samsung 
Galaxy S6 is an 
NFC chip, which 
must be 
tapped with 
the phone to 
enable its 
fingerprint 
reader.
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you can with Microsoft’s own Cortana app (though not reliably). If 
Samsung can make these features work, more power to them.

When it doesn’t work, it seems superfluous. Case in point: Samsung 
Notes, a preloaded Galaxy Book app which serves as a hybrid of Google 
Keep and OneNote. A more useful alternative is Samsung Recovery, 
which can be used to back up data, restore a previous recovery point, 
or return to the original factory image. 

Some of Samsung’s utilities are highlights. Like a Galaxy smartphone, 
clicking the S-Pen stylus triggers what Samsung calls Air Command: a 
menu of apps that allows you to ink on the screen and save the result, 
create a Samsung Note, project an area of the screen to another 
display, or simply “smart select” a region of the screen. The latter 
option is by far the most interesting.

Smart Select allows you to do three things of note. The first, 
selecting a region of the screen reproduces the Windows 10 Snipping 
Tool, which you can share or save to your hard drive. But you can also 

Click the 
S-Pen’s button 
near the Book’s 
display and Air 
command 
launches.
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take that area you’ve highlighted and extract the text, which can be 
rather handy when used with a photo of a document. Finally, there’s 
the GIF creator.

If you open a site like PCWorld’s video page or YouTube, you can 
lasso a rectangular portion of the screen, then “record” the video as it 
plays. What you’ll end up is a lovely, high-quality GIF that’s perfect for 
sharing on social media. It’s easy to love. 

Conclusion: the Galaxy Book is worth a look
Samsung’s Galaxy Book touches all the bases of what makes a solid 
Windows tablet: a sharp display, very good performance, and excellent 
battery life, all for a reasonable price. As for Samsung’s choice of USB-
C—a port expander or dongle might not be the most convenient 
option, but it will carry you through. Eventually, you’ll begin shifting 
your own personal ecosystem to the newer connectivity format.

The keyboard matters, though. I still prefer the more rigid keyboards 
of the Microsoft Surface lineup, and I think you will too. 

Samsung does a good job of mitigating the inconveniences, 
however, and the 2-in-1’s value is unquestionable. Right now, the 
Galaxy Book is among the best two-in-one devices on the market. 
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WE’VE NEVER SEEN anything quite like the Surface Studio. No other 
all-in-one boasts a massive 28-inch 4.5K touchscreen that glides down 
to serve as a digital easel, a Surface Pen for inking, and an optional 
Surface Dial that you can spin and tap to navigate menus. Presto! 
You’re a digital creator.

We applaud this refreshing example of what a PC could be, and we’ll 
talk a lot about the new things it can do for you in this review. But we 
also expect the Studio to be more than just an aspirational machine 
that can cost hundreds or thousands of dollars more than its 

Microsoft Surface Studio: 
Creativity is a sublime, 
pricey experience
 BY MARK HACHMAN
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competition. In real life, it still needs to be a 
productivity PC, a decent gaming platform, and the 
embodiment of the Windows 10 Creators Update. 
We’ll take a close look at these fundamentals, too.

A luxury-class all-in-one
A typical PC buyer has a budget, then seeks out a PC 
that includes the most powerful components they 
can afford. That’s the wrong approach for someone 
considering the Surface Studio, where the 
components take a backseat to the overall design. If 
you plugged the price and specs into a spreadsheet, 
it’d look like a tough sell.

I can safely say, however, that the $4,199 Surface 
Studio Microsoft loaned to us is one of the nicest PCs 
I’ve ever used. It doesn’t matter that the book-sized 
chassis packs mobile—not desktop—components: a 
2.7GHz Intel Core i7-6820HQ and Nvidia’s GeForce GTX 
980M 4GB GPU, plus a whopping 32GB of memory, a 
massive 2TB hard drive, and a 128GB SSD for caching. 
Wireless connectivity is supplied by 802.11ac Wi-Fi and 
Bluetooth 4.0, and two Dolby Audio Premium speakers 
hide beneath the Studio’s display.

I may grumble that Microsoft banishes every 
expansion slot to the rear of the machine. In reality, 
sliding your fingers over the 28-inch, 4,500x3,000 (3:2) 
PixelSense display evokes the same intangible, deep 
satisfaction of sinking into the rich leather of a luxury 
automobile.

Interacting with the Surface Studio’s display is an 
exquisite visual experience. Simply placing the 
monitor a few inches away from your eyes lends 
urgency to whatever you’re doing: inking a scene, 
watching a 4K movie on Netflix, working on several 

Microsoft Surface 
Studio
AT A GLANCE
The Surface Studio is an artist’s 
workstation for digital content 
creation, featuring a massive 
touchscreen that conveniently 
pivots down into an easel mode. 
Inconvenient port placement and 
mediocre components may lead 
you to consider other options.

PROS
•  A simply gorgeous 4.5K 
touchscreen

•  Microsoft’s optional Surface 
Dial significantly improves the 
experience

•  Eliminates separate drawing 
tablet by letting you ink on 
the display

CONS

•  Placing all expansion ports on 
the rear of the base is 
inconvenient

•  Massive display reflects quite 
a bit of light

•  A premium experience with a 
premium price attached

$4,199
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documents simultaneously, or playing a game. It’s an IMAX screen for 
your desk, commanding your attention.

Unlike the Surface Pro 4 or even the Surface Book, the size of the 
Surface Studio’s display allows windows to be snapped to all four 
corners without feeling like they’ve been shoehorned in. Is it large 
enough to replace a second monitor? Absolutely. I’m still in the camp 
that says you’ll always want a second monitor, though, especially if 
you’re using the Surface Studio as a full-screen workstation 
(remember Task View, go.pcworld.com/tvi). The Surface Studio 
includes the same Mini DisplayPort connector built into other 
members of the Surface family if you decide to expand.

Most monitors, however, don’t offer the vibrant color that the 
Surface Studio does. Unlike other Surface devices, a Surface Studio 
owner has the option of configuring the display for the traditional 
sRGB color space, DCI-P3 (developed by the film industry and probably 
preferable for watching digital video), and the default Vivid setting. By 
our measurements, the Studio blasts out a maximum of 410 lumens of 
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When its 
display is 
positioned in a 
conventional, 
upright 
position, the 
Surface Studio 
requires very 
little desk 
space.
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light. The Studio’s somewhat drab default background doesn’t do it 
justice, so open Bing or the Windows 10 Creators Update’s custom 
backgrounds, and your monitor will blossom into rich color.

If there’s any disadvantage to the Surface Studio display, it’s that the 
glossy screen tends to capture and reflect light, whether it’s sunlight 
or simply the ambient light of a room. I sometimes had to adjust the 
screen’s angle to minimize glare.

Like other Surface 
devices, the Surface 
Studio includes 
Windows Hello 
capabilities using a 
front-mounted 5MP 
camera, which 
delivers 1080p video, 
or works with Skype 
or other applications. 
(Some other AIOs 
hide the camera when 

Color explodes 
from the Surface 
Studio’s display.

The Surface 
Studio, fully 
reclined.
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not in use; the Surface Studio does not.)

A completely new angle on productivity
You don’t just look at the Surface Studio’s gorgeous display, of 
course. You work on it, too. With just a gentle tug, the Studio’s thin 
(0.41-inch) display arcs downward on a chrome-plated “zero-gravity 
hinge.” At its lowest angle (about 20 degrees, with the bottom edge 
flush with your desk) it requires 16 inches of desk space from front 
to back. Even if you only adjust it sparingly, that’s still quite a 
footprint. (The Studio doesn’t offer the height adjustments of 
other high-resolution monitors.)

Using the display’s touch capabilities was seamless. I never gave the 
Surface’s palm rejection much thought: I simply grasped the Studio’s 
included Surface Pen and began inking. I rested my arm on it, my wrist, 
my hand. It just worked. As with other Surface displays, the Studio 
supports 10-point multitouch, though I doubt most users will do more 
with it than pinch and zoom.

Using the Surface Studio at its fullest incline provoked a small 
debate about whether it actually was ergonomic to use in that 
position. My editor noted that a traditional writing desk is angled. 
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Dell’s now 
discontinued 
s2340t monitor 
looks a lot like a 
Surface Studio. 
Hey, monitor 
makers: could 
the Studio 
usher in the 
return of 
articulated 
displays?
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None of the staffers who used the Surface Studio this way 
experienced any discomfort.

The ability to adjust the display is clearly one of the selling points of 
the Surface Studio. While the design isn’t entirely unique (Dell’s 
s2340t monitor looks similar), Microsoft’s implementation is 
extremely strong and sturdy. The Surface Studio never overturned 
even at the display’s most extreme angles, a bit of mechanical magic 
that I’m sure many will overlook. We relocated the Studio around the 
office on several occasions, carrying it by the hinge. It felt rock-solid.

You’ll love the Surface Dial
The Surface Dial is the Surface Studio’s most innovative accessory. 
Some Mac users might consider it Microsoft’s $100 version of the 
Griffin PowerMate Bluetooth (go.pcworld.com/pmb) control knob, an 
accessory which debuted about four years ago as a wired controller 
for the Mac. (Griffin has no plans for Windows 10 support (go.pcworld.
com/w10s) anytime soon, according to a company spokeswoman.)

Just as you don’t need a mouse, or a touchscreen, or a stylus, you 
don’t have to buy the Dial. But in a surprising number of scenarios the 

The Surface Dial 
works both on 
and off your desk.
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Dial shines. Weighing a sturdy 0.3 pounds, with a diameter of 2.32 
inches, the Dial’s just a bit smaller than an actual NHL hockey puck. 
The base may sit on your desk or on the Surface’s glass. Pressing and 
holding the Dial brings up a radial menu, which you navigate by 
spinning and tapping the Dial.

The Dial has a special pad on its base that gives it a little traction on 
the display, no matter what the angle. Left alone on screen, however, it 
will slowly slip downward. It functions identically on a traditional work 
surface, and several users in the office simply sat it next to the mouse.

You can use the Dial as a generic Windows navigation accessory to 
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In Windows 
proper, the Dial’s 
abilities are fairly 
limited. Note the 
“custom tool” 
icon to the far 
right, however, 
which you can 
custom-
configure.

Within a drawing 
app, the Dial 
becomes 
significantly more 
powerful.
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scroll, zoom in, go back and more. It’s surprisingly handy for web 
browsing. You can also configure extra key inputs into the Dial, which 
serve the same function as keyboard shortcuts.

App developers can write in support for the Dial. I kept coming back 
to Autodesk Sketchbook, one of the apps that turned the Dial into a 
color wheel, with three rings for hue, saturation, and luminance. A tap 
moved between each ring.

I have to be honest, though: When drawing, using the Dial was 
sometimes less effective than simply tapping the color I wanted using 
an app’s own color pickers and the Surface Pen. In that case, using the 
Dial felt like choosing an Etch-a-Sketch over a mouse.

Where form betrays function
I can’t knock the Studio for much, but it definitely sacrifices 
convenience for aesthetics. Every expansion port—four USB 3.0 ports, 
a full-size SD card reader, gigabit ethernet, and the Mini DP port—is 
relegated to the back of the base. If your work surface backs up to a 
wall or cubicle partition, you could end up turning the whole 
contraption around for something as simple as plugging in a USB drive.

The Surface tablets manage to put both the headphone jack and a 
USB port on the side of a small tablet; the Surface Studio, with over a 

Every port on 
the Surface 
Studio is, 
annoyingly, on 
the back of the 
base.
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foot of vertical space along the side of the display, does not. 
Somewhere, Apple’s Phil Schiller must be stroking his own headphone 
jack–less iPhone and quietly chuckling. Courage!

I was initially turned off by the Surface Studio’s wireless mouse and 
keyboard. Oddly enough, the keyboard’s keys are slightly smaller than 
the Surface Book’s (0.609 inches versus 0.627 inches). Microsoft also 
reorganized the top row of function keys and added a second 
Windows key at the bottom. I never felt hindered while using the 
Surface Studio keyboard, but my fingers felt more comfortable on the 
Surface Book. Ditto for the mouse: It felt generic and a bit out of place 
with a $4,000 machine, but served its purpose.

A solid performer with mobile parts
For all the Surface Studio’s external distinctions, inside it’s just a 
collection of the same components you’ll find in other all-in-ones and 
gaming notebooks. For performance testing we chose to compare it 
to another recent AIO, HP’s $2100 Envy Curved All-in-One 34 (go.
pcworld.com/eca, 2017), as well as several gaming laptops based on 
similar mobile quad-core CPUs and a range of GPUs.

The Surface 
Studio’s mouse 
and keyboard are 
a little smaller 
than I’d like, 
though otherwise 
comfortable.
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We decided to exclude Microsoft’s Surface Book. While we enjoyed 
the concept of a Surface-to-Surface comparison, the dual-core 
6th-gen Skylake Core i7-6600U found in last fall’s Performance Base 
update lagged far behind the other systems in our sample.

Of the benchmarks we typically run, the most significant measure of 
the Surface Studio’s performance is probably Cinebench, a benchmark 
authored by Maxon that’s based on Cinema 4D. Because Cinema 4D is 

HIGHER = BETTER
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an actual 3D content-creation tool (used in movies like The Life of Pi), 
Cinebench comes closest to an actual use case. The multithreaded 
version of the test focuses on the CPU, favoring more cores and more 
threads. The Surface Studio slightly leads a close pack in this test.

While video editing may not be what the Surface Studio was designed 
for, HandBrake’s video transcoding text separates CPUs with more cores 
from those with less. In this case, because the systems’ CPUs are all quad-
core (either mobile or desktop), they scored very closely.

If you’re looking strictly at performance numbers, you may have 
wondered why you should choose a Surface Studio instead of the 
cheaper HP Envy Curved All-in-One 34. The answer, in part, lies within 
the FireStrike Extreme synthetic game benchmark, where the Surface 
Studio’s GeForce GTX 980M leaves the HP’s RX 460 in the dust. To 
check that in real-world applications, we also ran Tomb Raider’s built-in 
benchmark on both systems. The Surface Studio more than doubled 
HP’s performance, 77 frames per second to 33.8 fps.

After the strong performances in other tests, the Surface Studio 
lagged in the more productivity-oriented PCMark tests. Given that its 
CPU and GPU perform comparably to peers with the same hardware in 
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benchmarks that isolate each of those parts, we suspect that the 
Studio’s 4.5K-resolution screen may be affecting performance in 
PCMark 8. It never felt slow or laggy while using it, and we don’t 
expect it to perform worse during everyday tasks like email and web 
browsing, nor in applications like Photoshop. (The Surface Studio does, 
after all, have the benefit of its 980M to help it during creative work.)

While the Surface Studio’s performance overall is very good, I can’t 
help but think about the compromises built into its compact base. 
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Mounting mobile components right behind the display makes sense in 
something like the Asus Zen AiO Pro (go.pcworld.com/aza), where 
cooling is a priority. HP went the same route with its previous Envy 
Curved (the 34-A010). By moving the components into a larger base 
with this year’s Envy, HP was able to fit in performance-boosting 
desktop components. The Surface Studio could have followed that 
lead or, better still, emulated the Zotac Zbox E-Series Magnus (go.
pcworld.com/zz), whose taller base fits a full-fledged Nvidia GTX 1070 
graphics card built in for extra graphics power.

I don’t consider the mobile parts to be a flaw, or even something 
that could be improved upon. It’s a design decision that I disagree 
with. To the Surface Studio’s credit, though, it was incredibly quiet. 
While I’d opt for more power, Microsoft’s choice of mobile 
components may have prioritized the sanctity of the creative process.

The intangible power of the Surface Studio
Many reviews you’ll read of the Surface Studio—including this one—
are somewhat clinical. Benchmarks don’t fully describe the Surface 
Studio’s appeal.
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If Microsoft 
wanted to expand 
the Surface Studio 
base a bit to 
provide more 
horsepower, it 
wouldn’t destroy 
the aesthetics.
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What the Surface Studio does, though, as a whole, is maximize your 
potential. It focuses you. I’m no artist—you can certainly tell that from 
the illustrations. But one night, after everyone else had gone home, I 
spent an hour or two with Autodesk SketchBook. I didn’t need to stay. 
My dinner was waiting, and my stomach was already growling. But I 
felt that pull gamers say they feel: just one more turn.

With the Surface Pen in hand, I sketched out a region, added 
contours with a digital pencil, painted a surface color, then blended it 
using Sketchbook’s smudge brush. I’d tap the Dial, zoom in. Tap and 
hold, twist, bring up the color wheel. Over and over. It wasn’t just the 
Dial or the Surface Pen or the touchscreen or the angle or the palm 
recognition—it was all of them, working cohesively, just as a car’s 
wheels, pedals, gears, and mirrors shepherd you from point A to point 
B. I’m no artist, and yet I created something I’m proud of. In that 
moment, I understood the Surface Studio.

Both the Microsoft Surface Studio’s vast, glorious sheet of glass and 
its hip Surface Dial accessory embody Microsoft’s great contribution 
to PC design: a declaration that the hardware itself means as much or 
more than what’s inside of it. But the Surface line has broken trail for 
the rest of the PC industry, too, as a number of tablets have followed 
the lead of the Surface Pro 4 and its older siblings. Let’s hope this 
happens again.

Microsoft has delivered an elite creative experience with the Surface 
Studio. Now I’m looking forward to the next step. Here’s hoping that 
Asus, Dell, HP, and others take Microsoft’s example and begin 
designing Surface Studios the rest of us can afford. 
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INTEL’S OPTANE MEMORY gives mainstream users a rare first bite at 
the bleeding edge of technology. No matter how much hard-core PC 
enthusiasts yell, scream, and gnash their teeth, they’re not going to be 
using this as stand-alone storage just yet. Instead, Optane Memory 
debuts as a caching drive that can—at times—make a hard drive 
competitive with even the fastest SSDs.

If this seems too good for your dog-slow drive to be true, don’t 
worry. We ran the benchmarks, and you can see the results for 
yourself. You can also see the caveats in the system requirements, 
which unfortunately bar the vast majority of PCs from this speedy 
upgrade. 

Optane Memory:  
Why you may want Intel’s 
futuristic cache in your PC
BY GORDON MAH UNG
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Setting up Optane
Not everyone will be able to run Optane Memory. Essentially a 32GB or 
16GB M.2 module that supports the fast NVMe data/communications 
interface, it requires a motherboard that has an M.2 module and BIOS 
support for Optane. You’ll also need a Kaby Lake Core i3 CPU or better. 
Intel doesn’t say why it won’t support Celeron or 
Pentium chips based on the Kaby Lake architecture, 
but we’d guess the company would rather sell 
expensive Core i3 and Core i5 CPUs than budget chips. 
Skylake users are also excluded, to reduce the 
qualification Intel would have to do, the company 
claimed. And remember, Kaby Lake is a Windows 
10-only (or Linux-only) CPU.

To set up Optane, you simply drop it into the M.2 slot, 
install the drivers and application, then pair the drive 
with your primary boot drive. The Optane software 
moves some OS files to the Optane drive itself to aid in 
faster performance. If you decide to remove the 

Intel Optane memory
AT A GLANCE
Intel’s Optane Module will make 
a world of difference for users 
stuck with traditional hard 
drives. Those drives must be in 
higher-end Kaby Lake systems 
running Windows 10, though.

PROS
•  Exceptional 4K file performance

•  Can rival high performance SSDs 
under some circumstances

•  Wipes out hard drive-only 
performance

CONS

•  Only works with Kaby Lake 
Core i3 and up CPUs

•  Performance drops once you 
burn through the cache

•  Would feel better if $15 lower 
in cost.

$45

You’ll need a mobo that supports Optane 
and a Core i3 Kaby Lake CPU to run Intel’s 
newest memory technology.
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Optane drive, you must unpair them so you don’t lose files.
Once installed, the Optane memory drive will be invisible to the OS, 

and only your hard drive will appear in the File Manager. This is actually 
one key advantage that Intel touts for Optane, and I’d agree. While a 
more advanced user can manage having a small 240GB SSD with a 2TB 
hard drive, the typical person just wants to save files to the primary 
drive and call it a day. Optane Memory caching for, say, a 4TB drive 
would be a lot easier for those folks.

You pair your 
Optane memory 
with your hard 
drive, which 
moves some OS 
files to the SSD. 
If you pull the 
drive without 
unpairing it, 
you’ll lose data.

We used a 32GB 
Optane memory 
module in an 
Asus B250 
motherboard 
for our tests.
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How we tested
To test Optane Memory we used an Intel-provided system with a 
quad-core Core i5-7500, 16GB of DDR4/2400, and an Asus B250 Prime 
motherboard using the Intel B250 chipset. Intel provided the system 
sans-GPU, so we dropped in a budget Radeon RX 480 (go.pcworld.
com/rx480) for all of our testing.

For storage, Intel provided a 1TB Western Digital Black 7,200rpm 
hard drive with Windows 10 installed, and a 32GB Optane memory 
module in the M.2 slot.

To get a feel for how Optane Memory would do against the best, I 
installed a $629 Samsung 1TB 960 Pro NVME M.2 drive in a PCIe slot. 
Obviously, Optane is aimed at mainstream-level technology, so I also 
tested with what I’d consider the opposite of the 960 Pro.

With its TLC NAND and limited cache, the 960GB Toshiba Q300 SATA 
SSD is technically an SSD, but it posted disappointing results in our review 
(go.pcworld.com/ssdr), often performing like a hard drive. Although 
other TLC-based drives aren’t the dog the Toshiba Q300 is, budget SSDs 
may get worse as QuadLevel Cell NAND is introduced. Still, the question 
today is how an Optane Memory–accelerated hard drive will perform.

The Optane 
control panel is 
pretty bare-
bones right 
now.
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CrystalDiskMark Performance
Our first test is the synthetic CrystalDiskMark 5.2.1 benchmark that’s 
built on Microsoft’s DISKSPD server and cloud storage performance 
testing tool. I ran the test on the bare Western Digital hard drive, as 
well as against the same hard drive with the Optane module for 
caching. I also ran it on the Optane drive itself configured as a stand-
alone 32GB SSD, plus the Toshiba Q300 and Samsung 960 Pro SSDs.

The first result you see here is a sequential read performance using 
1MB block sizes and a queue depth of one. As far as workloads go, this 
would be like reading or copying a single file from your drive. As you 
can see, the pricey Samsung 960 Pro buzzes along with read speeds 
around 2.5GBps. The Toshiba Q300 is held back by the SATA 600 
interface, with read speeds of about 546MBps. The Western Digital 
Black 7,200rpm hard drive plods along at 165MBs. Optane Memory, 
whether configured as a stand-alone non-caching SSD or used as a 
caching drive for the Western Digital Drive, turns in a consistent 
performance of 1.3GBps. 

Although the read speed of the Optane memory is relatively healthy, 
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The sequential 
read speed of the 
Optane memory 
either cached or 
standalone easily 
outstrips the 
Toshiba Q300 SSD 
but can’t touch 
Samsung’s 960 Pro.
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write speeds are less impressive—closer to that of a low-end SSD, 
worse even than the Toshiba Q300. Synthetic benchmarks aren’t 
everything, though, and we’ll cover the weaknesses of budget SSDs vs. 
Optane in a few paragraphs. Either way, write performance on Optane 
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In pure 
sequential 
writes using a 
single thread, 
Optane memory 
doesn’t wow us.
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1MB block-size 
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memory is nothing to write home about.
The thing is, to wring the most out of an NVMe SSD with multiple 

channels, you really need high queue-depth workloads (high queue 
depths are basically multiple simultaneous requests of the drive). 

Here’s the performance of our drives reading 128KB blocks with a 
queue depth of 32. The Samung 960 Pro is simply smoking, with read 
speeds of 3.3GBps. Intel’s Optane drive set up as a small SSD also gives 
up a decent, but certainly not as impressive, score of 1.4GB. When 
configured as a cache drive it’s pretty much identical, with a score of 
1.4GB. The Toshiba Q300’s performance is essentially constrained by 
the SATA interface with read speeds of 562MBps. And yeah, the hard 
drive gives up a “blazing” 169MB read speed.

One argument against using high queue depths as a measurement 
of SSD performance is that few consumer workloads ever actually 
match that. Intel says concentrating on high queue depths just isn’t 
realistic, and many reviewers would agree. This excellent Tom’s 
Hardware primer (go.pcworld.com/ssdp) by Andrew Ku shows that 
loading and playing games, for example, are “almost completely at a 
queue depth of one.”
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Optane is off-the-
hook latency 
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depths. Optane 
as a cache for the 
hard drive also 
destroys both 
SSDs, including 
the mighty 
Samsung 960 Pro.
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Another argument Intel makes for Optane is its performance on 
small 4KB blocks. Configured as a stand-alone SSD, the Optane module 
offers substantially higher performance with small files with a single 
queue depth. In fact, even the mighty Samsung 960 Pro gets its lunch 
eaten here. Running the Optane module in its cached mode we also 
see a significant performance advantage. And yes, the plain Western 
Digital hard drive is basically moving as slow as a snail here, with a 
score of 0.

PCMark Vantage Storage Test
One of the tests Intel recommended for reviewing Optane is PCMark 
Vantage. If you’re not familiar with this version, that’s because it’s a 
decade old. 

The actual storage test uses data sets created from monitoring 
various tasks on a PC such as launching Word, Photoshop and Outlook. 
These patterns or “traces” of the workload are then applied to the 
drive being tested.

Think of it as a synthetic test that uses a “real-world” workload. Of 
course the workloads are old, as we’re talking Word 2007, Photoshop 
CS2, and IE7. The OS load, for example, measures loading Windows 
Vista and is 87-percent-read- and 13-percent-write-focused. Still, the 
results are, for the most part, spectacular.

Just because you 
have an m.2 slot 
doesn’t mean you 
can run Optane 
memory
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As you can see from the results, the Optane module configured as a 
small SSD even outruns the mighty Samsung drive. The surprise is the 
cached run for the Optane drive also finishes just ahead of the 960 
Pro. The non-cached run of the Western Digital drive, though, is hard-
drive ugly. 

Here are the results for the application load test section. Again, the 
Optane drive kicks around all other drives like Godzilla punting tanks 
in downtown Tokyo. As a cached drive, it’s also spectacularly fast—
once you’ve run it once and the Optane memory has cached the data.

So why does PCMark Vantage so heavily favor Optane? It’s not clear 
to me, but one thing Futuremark implemented with this version was 
support for “new” Advanced Format Technology in hard drives, which 
moved from the then-standard 512-byte sector sizes on hard drives to 
4096-sector sizes, or 4K.

And yup, if you scroll back up to the performance of the Optane 
drive with 4K blocks, you’ll be reminded that Optane simply sizzles 
with 4K blocks.
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PCMark 
Vantage 
names the 
Optane drive 
as king.
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The question is whether this applies to other trace-based 
benchmarks such as PCMark 8, which is the current version of PCMark. 

PCMark 8 performance
The short answer is no. For the most part, PCMark 8 Storage Test 2.0 
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puts the Optane-accelerated setup on a par with the mighty Samsung 
960 Pro drive—and the mediocre Toshiba Q300 catches up, too.

PCMark 8 also reports an overall storage bandwidth test, which is a 
score for the total amount of data read and written divided by the 
amount of time the storage drive was busy. This result puts the Samsung 
in front, with the Optane-cached hard drive in second place. The Q300 is 
a distant third, while the hard drive is, well, a hard drive. For this test 
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PCMark 8’s 
Bandwidth 
Test is the total 
amount of data 
read and 
written divided 
by the time the 
drive was busy 
doing it.

PCMark 8’s 
Photoshop 
Heavy test says 
in actual day-
to-day use, 
Optane won’t 
feel much 
different than a 
high-end SSD 
or a low-end 
one.
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series, I unfortunately did not have time to run the Optane as a stand-
alone unit. The test was run twice so the data could be cached, but unlike 
PCMark Vantage, there wasn’t a huge variance between runs.

Like PCMark Vantage, PCMark 8 uses patterns or “traces” of actual 
application impact on the storage drive and then reproduces them. 
For the Photoshop Heavy test, about 468MB is read from the drive 
and 5,640MB written. It’s basically what happens when you start 
Photoshop, open a file for editing, and apply about 16 different 
changes to it, including Gaussian blur and lens blur, before saving it 
as a PSD, TIFF, and JPEG.

For the most part, you’ll find very little difference between any of 
the SSDs and the hard drive.

Another test PCMark 8 performs is reproducing the impact of 
starting World of Warcraft, logging in, and playing the game. This 
particular test reads about 390MB of data while writing about 5MB 
of data.

As with Photoshop, you’d be hard-pressed to see a difference 
between any of the SSDs and the hard drive. While you might be 
skeptical of the results from PCMark 8 that show the atrocious 
Toshiba drive equaling the Samsung drive, it’s actually entirely 
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960 Pro, but it’s 
possible when 
just launching a 
game.
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possible. We know stepping up from a SATA drive to a PCIe NVMe 
(go.pcworld.com/pcie) drive will yield performance on tasks that 
truly push the storage, but for a lot of normal day-to-day tasks it 
would be hard to feel the difference. Bottom line, the performance 
in PCMark 8 put the cached-drive setup in the same ballpark as the 
SSDs, which is a win.

Launch Performance
If you still don’t believe how effective Optane can be as a cached drive, 
here are a few more tests with it enabled and disabled. I didn’t have 
time to perform these tests on the SSDs, as it would require cloning 
the installations, but I suspect the results would match the others and 
put the Optane-accelerated drive on a par with stand-alone SSDs.

For this I measured how long it took to launch the Google Chrome 
browser. No surprise, the Optane cached drive is much faster. I’ll add, 
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however, that even on a hard drive, Chrome isn’t exactly slow to launch 
in the grand scheme of things.

Another test measured how long it takes to launch PowerPoint 2016 
and open a file for editing. The result is, well, like comparing an SSD to 
a hard drive: one second on the Optane accelerated drive and six 
seconds without the acceleration enabled.

Conclusion
There really is no short answer on what to think about Optane 
Memory, so I’ll instead break it down by putting it against the 
competition.

Optane memory vs. 
Samsung 960 Pro or 
similar high-
performance SSD: Get 
the 960 Pro. Yes, there 
will be some situations 
where the Optane 
memory is faster, but 
it’s only 16GB or 32GB 
of cache. Once you’re 
beyond the cache, it’s 
hard-drive slow. A fast 
SSD will be fast almost 
all of the time. But as 
we know, this isn’t the 
user Optane is aimed 
at, as the 32GB Optane 
memory module and 1TB hard drive could cost under $140, while the 
1TB 960 Pro will push $600.

Optane memory vs. mediocre SSD: I have to admit this one has me 
torn, which I didn’t expect. When you’re looking at truly mediocre 
SSDs that struggle to exceed hard-drive performance, it’s a real 
dilemma. There will honestly be many situations where the Optane 

Cheap TLC 
drives can be 
dog-slow.

An Optane 
memory module 
can give TLC 
drives a serious 
run for the 
money.
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drive will outperform a 
cheap SSD tied to a SATA 
port. For example, you can 
see to the right what it 
looks like when you copy a 
4K resolution Premiere Pro 
CC project to a cheap TLC 
SSD. Once you burn 
through the limited cache 
of the TLC drive, you’re 
writing at near–hard-drive 
speeds.

Below the TLC results are 
the same files being copied to the Optane memory-accelerated drive. 
You can expect the same result anytime you blow through the cache 
on the cheap TLC SSD or an Optane system. Both are basically very 
similar in performance, which gives the advantage to Optane when 
cost is factored into it. Maybe the right answer is to buy a better SSD 
instead of that ultra-budget SSD you were eyeballing.

Optane memory vs. hard drive: This isn’t even a contest. If there’s an 
option for an Optane module in your friend’s or relative’s hard-disk–
based system, the $44 16GB or the $77 32GB Optane module will 
make a world of difference to this person’s computing life. Basically, if 
you see the Optane Memory Ready logo on your friend’s hard-drive–
based PC, run to the store and buy them an Optane module. 

An Optane 
memory module 
can give TLC 
drives a serious 
run for the 
money.
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video at
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THE ANNALS OF Android are littered with one-and-done gimmicks 
that were originally hailed as the next big thing. Indeed, from slide-
out game pads to built-in projectors, way too many Android phones 
have included features that never caught on. So, will the new Edge 
Sense feature in the HTC U11 meet a similar fate? Probably. But the 
U11 is still a great phone that’s fun to use.

HTC U11 : A powerful 
Android phone that 
knows how to have fun 
 BY MICHAEL SIMON
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HTC U11
AT A GLANCE
The HTC U11 has a top-
notch processor and 
camera, and its Edge Sense 
quick-launch feature is a 
gimmick that’s super fun. 

PROS
•  Fixes most of the U Ultra’s 
problems.

•  Edge Sense is a fun way to 
launch apps.

•  Incredibly fast with a great 
camera.

CONS
•  Battery life is only OK.

•  No headphone jack.

$645

A more pocketable version of the ill-conceived U Ultra (go.pcworld.
com/uu), HTC’s newest flagship isn’t just another spec’d-out handset 
with good looks and a great camera. The new Edge Sense feature lets 
you launch apps and actions by squeezing the sides of the phone. It’s a 
gimmick for sure, but one of the funnest gimmicks ever to grace an 
Android handset.

It’s great to see HTC thinking outside the box, and with the U11, HTC 
is making a statement: Anyone can make a powerful phone, but 
remember when these handheld computers used to be delightful too?

Industrial design as a liquid asset
If you’ve ever seen a U Ultra in the flesh, the U11 will 
be instantly familiar. From the front, it looks exactly 
the same as the U Ultra, with the off-center camera, 
pill-shaped home button/fingerprint sensor, and extra-
large forehead and chin. A textured power button is 
still unfortunately positioned below the volume rocker.

Flip it over, and the U11 is even more reminiscent of 
the U Ultra. The back plate uses the same “liquid” 
surface, which looks just as stunning as it does on the 
U11’s big brother, despite the persistence of the 
microphone hole, which mars the liquid effect a bit. The 
Ultra’s signature Sapphire Blue color remains as well.

You’ll find some other small design changes, like a 
round camera instead of a square one, a far-less-
protrusive camera bump, and slightly less tapered edges. 
But HTC has fully embraced its new design language 
with the U11, putting all traces of the antenna lines and 
speaker grills of the HTC 10 (go.pcworld.com/htc10) and 
One M9 (go.pcworld.com/m91) firmly in the past.

A smaller, easier-to-hold body
While the U11 and U Ultra may share many of the 
same visual cues, the similarities end when you pick it 
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up. Gone is the U Ultra’s second screen. And where the Ultra was 
monstrous and cumbersome, the 5.5-inch U11 is downright svelte. Its 
smooth contours let it rest naturally in your hand with a glass back 
that somehow feels more luxurious than the glass on the Galaxy S8 
(go.pcworld.com/gs8) or the LG G6.

One of the many complaints I have with the U Ultra is that its 
enormous size makes it far too prone to dropping when holding it 
with one hand. The U11 fixes that with not just smaller dimensions, 
but also (apparently) a change in materials. I repeatedly rubbed my 
fingers across the back of each phone, and the U11 felt tackier and 
more resistant to gliding. The new liquid design phone is still a 
fingerprint magnet, but the U11 seems to pick up fewer smudges 
than the U Ultra.

Strong bass response, beautiful pixels
After the LG G6, the Galaxy S8, and now the Essential Phone, we have 

The Ull (left) 
much more 
pocketable than 
the enormous U 
Ultra.
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certain expectations for screen-to-body ratio in new flagship 
handsets. HTC didn’t get that memo. The U11’s bezels are about as big 
as the eight-month-old Pixel’s, and its 71 percent screen-to-body ratio 
(go.pcworld.com/71) makes it look more like a budget phone and less 
like a premium one.

But just because its Super LCD5 Quad HD screen doesn’t stretch to 
the edges doesn’t mean you’re getting an inferior product. At 534 ppi, 
its display has a higher pixel density than the U Ultra’s 513ppi, and 
despite sticking with an LCD panel, the U11 is just as bright and 
vibrant as its OLED peers. Elsewhere, you get a Snapdragon 835 chip, 
4GB of RAM, and 64GB of storage, all of which add up to a phone that 
can stand shoulder to the shoulder with the G6s and S8s of the world.

Audio buffs will be bummed to learn that the U11 doesn’t return the 
headphone jack that was cut from the U Ultra. That said, HTC has 
included a 3.5mm-to-USB-C adapter this time around. Also in the box 
is a pair of noise-canceling USonic earbuds that use the phone’s ear-
scanning wizardry to deliver the best possible audio profile for each 
user. It seems like a bunch of hooey, but as with the U Ultra, HTC’s 
audio prowess is on point here.
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The Ull is proud 
of its bezels and 
does nothing to 
hide them.
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Good performance, bland battery
The U11 runs off Qualcomm’s Snapdragon 835 chip, which wasn’t 
available in time for the U Ultra launch. The difference between the 
two processors isn’t all that great, but it’s nice to know the U11 has 
the latest-greatest chip inside.

But even without a massive speed boost over the prior model, the 
U11 is still a beast of a performer. Like the S8, the phone zips through 
tasks and switches apps effortlessly, but it feels like we’ve reached a 
level where all phones perform basically the same. The U11 is plenty 
fast, but like the Galaxy S8, neither benchmarks nor real-world testing 
show it running circles around the G6 or even the Pixel.

One thing HTC hasn’t upgraded in the U11, however, is the battery. 
Like the U Ultra, it has a 3,000 mAh battery, but with the smaller 
screen, it’s much better prepared to keep the phone powered through 
the better part of a busy day. It’s no Galaxy S8, mind you, but it beats 
the LG G6 in our preferred battery test.

In our benchmarks it got about seven hours of use, and real-world 
testing bore that out. On long trips, you’ll want to keep a battery pack 
nearby just to be safe, but the U11 should get you through to the end 
of most days. The U11 supports the Quick Charge 3.0 standard (which 
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will fill a half-drained phone in about a half-hour), but doesn’t have 
built-in support for wireless charging.

The Edge Sense squeeze play
Since the U11 is something of a mea culpa responding to the U Ultra’s 
slippery, oversized frame, it only figures that gripability, if you will, 
would factor into the phone’s premier feature.

HTC’s Edge Sense is basically a shortcut trigger—you literally 
squeeze the sides of the phone to launch various features, apps and 
actions. You can set up two different behaviors to trigger: one with a 
short squeeze and one with a long squeeze. It sounds somewhat silly, 
but try it for yourself, and you just may appreciate it. I did.

The phone’s set-up process will take you through several Edge Sense 
orientation screens, where you’ll customize the experience with your 
favorite app, and practice squeezing. The phone will measure how 
hard you can squeeze the sides while still maintaining a comfortable 
grip. You get a surprising level of personalization, and while it’s all a 
little weird at first, HTC clearly doesn’t want Edge Sense to be a 
gimmick that you quickly forget about.
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The battery 
life in the U11 
was good but 
nothing like we 
saw in the S8.
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The Edge Sense short cuts
Edge Sense runs on top of the entire interface, so it will work 
anywhere you are, whether you’re in an app or on the lock screen. 
Since you can set it to launch any app and even some actions (like 
taking a screenshot or toggling the flashlight), it can reduce multi-
step actions to a single squeeze.

For example, if I’m writing a text message and want to send my recipient 
a pic of where I am, I only need to squeeze the sides of the phone to launch 
the camera. Or if I want to ask Google Assistant a question while in my 
calendar, I can squeeze a little harder. There’s a visual indicator on the sides 
of the screen to indicate the force of your squeezes, as well as a small 
vibration once the feature has triggered the action.

After a while, Edge Sense became second nature. Sure, I needed to 
take a couple trips to the set-up screen to nail down my “squeeze 

When holding 
your phone with 
one hand, you can 
literally squeeze 
it to quickly 
launch apps.
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force level,” but once I learned to use my palm rather than my thumb, 
it became much more comfortable. It’s super fun to use, but it’s also 
the kind of feature you need to remember to use. As such, I don’t see 
it ever expanding beyond the U11.

An almost best-of-class camera
If you do remember to use Edge Sense, it will no doubt be to launch 
the camera (it’s the default, in fact), and HTC has put a great camera in 
the U11. Users of the U Ultra will be familiar with the specs—a 12MP 
lens with an f/1.7 aperture, optical image stabilization and phase 
detection autofocus. 

Using the same camera isn’t necessarily a bad thing. The U Ultra’s 
camera was one of the few features that really shined, and the 
U11’s does as well. Its score in the vaunted DxOMark benchmark 
(go.pcworld.com/dxo) is 90, the highest ever handed out to a mobile 
phone (though, to be fair, the camera quality differences between 
U11, Pixel and the Galaxy S8 are small).

The U11 more 
than held its 
own against 
the LG G6, our 
pick for the 
best camera 
phone.
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We put the U11 through a battery of tests against our favorite 
current camera, the LG G6, which has already bested the Pixel and the 
Galaxy S8 in our camera shootouts. You can find the full details of our 
testing here: go.pcworld.com/thh, but the short story is that while the 
G6 still came out ahead, it was an extremely close contest.

Both cameras produced true-to-life color, and while the U11 
struggled a bit with white balance in dark environments, it often 
resulted in shots that were truer to life.

The U11 also performed well when it came to clarity and exposure, 
and handled bright light and shadows better when shooting in HDR 
mode. In fact, with the exception of slight pauses when processing 
HDR and RAW images, the U11 was on par with, or better than, the G6.

A bare essential camera app
HTC hasn’t added any new shooting modes or filters to its camera app. 

It’s hard to find much to complain about when comparing the U11 (left) to the Pixel (center) and 
the Galaxy S8 (right). And in this particular comparison, the U11 captured colors that were more 
true to the actual object’s appearance.
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I was still able to take crisp, balanced shots with little to no effort, but 
the U11 experience pales in comparison to the G6’s robust Match 
Shot mode or the selective focus feature of the S8.

On the front of the phone, you get the same gigantic 16MP camera 
as on the U Ultra. Your selfies will sing as a result, but the front shooter 
still lacks whimsy. For instance: Samsung added a ton of Snapchat-
style filters and stickers to its camera app, and it would have been a 
good addition here too. Still, it’s nice that HTC has finally realized that 
the front camera is just as important as the rear one (if not more so), 
and now I’d like to see HTC embrace the selfie’s wackier side.

Android 7.1 and Amazon Alexa support
The U11 runs Android 7.1, which brings a few improvements over the 
U Ultra’s 7.0 Sense interface. Most notable is the ability to bring up 
app shortcuts and a new 5x6 grid size for the app drawer. But mostly 
it’s the same experience as in the U Ultra, which is hardly a bad thing.

HTC treads pretty lightly on top of stock Nougat, adding a few useful 
features and settings, but mostly keeping things as Google intended. I 
missed Pixel features like swiping up to access the app drawer and the 

I wish HTC’s 
camera app 
was as good as 
the camera 
itself.
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classy weather widget, but from Sense’s settings suggestions to the 
Flip to mute toggle, I generally enjoyed HTC’s spin on Nougat.

Where HTC really distinguishes itself is with its digital assistant. 
Make that digital assistants, plural, as there are no fewer than three of 
them in the U11. While Google Assistant is still present in the home 
button, HTC includes its own AI aide called Sense Companion. It works 
more consistently on the U11 than it did when I tested the U Ultra, 
offering regular restaurant and battery-saving tips via a little bubble 
that pops up on the side of the screen and in the notification shade. 
It’s not so obtrusive that I wanted to quickly turn it off, but I’m not 
sure I really need another AI bot to do my thinking for me.

HTC has also built Alexa into the U11, making this the first phone to 
bring true hands-free support for Amazon’s digital Assistant. Unlike 
the implementation on the Huawei Mate 9 (go.pcworld.com/hm9), 
which requires a separate app to be launched first, HTC says the U11 
will actually respond to “Alexa” just like your Echo does. The feature 
wasn’t live on my review unit so I couldn’t test its skills, but it’s 

HTC’s Sense 
interface adds 
lots of tweaks 
and settings 
without 
stepping all 
over Google 
Nougat vision.



definitely an intriguing reason to consider the U11.

Should you buy it?
If you’re in the market for a phone that costs $650 to $700, there’s no 
shortage of options. Even if you exclude the aging Pixel, there’s the LG 
G6, Galaxy S8, and the upcoming Essential phone. And the OnePlus 5, 
which is also rumored to sport an 835 chip, is just around the corner.

But the U11 has something that none of those other phones have. 
Edge Sense may be a gimmick, but it’s a fun one, and you’d don’t have 
to sacrifice much of anything to get it. Take it away, and the U11 still 
has the best processor, a top-notch camera, and a nice design, even if 
it doesn’t quite have the edge-to-edge appeal of the Galaxy S8. At 
$650 unlocked—or $696 ($29 over $24 months) if you buy it through 
the only official carrier, Sprint—the U11 is definitely a good buy for a 
phone with such specs.

The U11 harkens back to a simpler time when a phone’s body was 
celebrated and not just something that got in the way. If phones with 
visible bezels and frames that stand out are truly a dying breed, then 
HTC has given them a proper and fitting send-off with the U11. The U 
Ultra felt like a bogged-down, staid phone, but the U11 is light, 
invigorating, and just plain fun to use. 
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AMD’S NEW RADEON RX 500-series offers some of the best bang-for-buck 
graphics cards (go.pcworld.com/bfb) around, but so far, PCWorld’s 
reviews have mostly focused on custom versions with beefy coolers and 
premium prices, like the $300 Asus Strix RX 580 Top OC (go.pcworld.com/
ast) and $260 Sapphire RX 580 Nitro+ (go.pcworld.com/srx). What if 
you’re looking to upgrade your PC while keeping costs as low as possible?

Sapphire Radeon RX 570 
Pulse and RX 580 Pulse: Solid 
gaming on a tight budget
 BY BRAD CHACOS
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Enter more budget-friendly models like Sapphire’s new Pulse series. 
The Pulse cards are designed to give gamers “great value for money,” 
according to Sapphire, and at prices just above AMD’s baseline MSRPs. 
There’s only one way to know whether that’s more than mere 
marketing fluff: taking it to the test bench.

Meet the Sapphire Pulse series
Sapphire sent over a pair of Pulse cards for review: the 
$180 4GB RX 570 Pulse (go.pcworld.com/rx5) and the 
$230 8GB RX 580 Pulse (go.pcworld.com/rx8). The 
Pulse series also includes a $200 4GB RX 580 Pulse (go.
pcworld.com/rxp). (Unfortunately, online retailers are 
selling the cards with an additional $10 markup at the 
time of publication.)

All of the cards match AMD’s baseline pricing, with 
the exception of the $180 RX 570 Pulse we’re testing 
today—RX 570 cards start at $170. But there’s a good 
reason for the premium: It packs Sapphire’s Dual-X 
custom cooler, just like the Radeon RX 580 Pulse 
cards. If you’re pinching pennies or have a tiny case, 

Sapphire Radeon  
RX 580 Pulse
$240

Sapphire Radeon  
RX 570 Pulse
$190
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The Sapphire 
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cooler design.
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Sapphire also offers a $170 Mini-ITX 4GB RX 570 Pulse (go.pcworld.
com/mrx) with a single-fan design and reference clock speeds.

The Pulse cards we’re testing today include niceties not often found in 
budget models—and they’re visually identical. Both feature Sapphire’s 
Dual-X cooling solution with Quick Connect fans, and the same classy, 
perforated, black plastic shroud as Sapphire’s recent Nitro cards. The cards 
also rock a silver and black aluminum backplate, shot through with red pulse 
lines that play to the series name. Under the hood, the cards pack features 
like Sapphire’s black diamond chokes, precision fan control that allows the 
card to more accurately hit its designated RPM speeds, and the ability to 
shut off those fans completely when you aren’t stressing the GPU.

Radeon RX 580 and RX 570 specs
Radeon RX 580 Radeon RX 570

GCN Architecture 4th Generation 4th Generation

Manufacturing Process 14-nm FinFET 14-nm FinFET

Die Size 232 mm2 232 mm2

Compute Units 36 32

Stream Processors 2304 2048

Clock Speeds (Boost / Base) 1340MHz / 1257MHz 1244MHz / 1168MHz

Peak Compute Performance Up to 6.17 TFLOPS Up to 5.1TFLOPS

Texture Units 144 128

Peak Texture Fill-Rate Up to 193 GT/s Up to 159.2 GT/s

ROPs 32 32

Peak Pixel Fill-Rate Up to 42.9GP/s Up to 39.8GP/s

Memory Size 8GB 4GB

Memory Bandwidth 256GB/s 224GB/s

Memory Interface 256 bit 256 bit

Memory Type GDDR5 GDDR5

Board Power 185W 150W

AMD FreeSync Technology Yes Yes

DirectX 12 Support Yes Yes

Vulkan Support Yes Yes

DisplayPort Version 1.3 HBR / 1.4 HDR Ready 1.3 HBR / 1.4 HDR Ready
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The port configuration on the two cards is also the same. Both the 
Sapphire RX 570 Pulse and 8GB RX 580 Pulse rock dual DisplayPorts, 
dual HDMI ports (which is good for virtual-reality users), and DVI. 

Performance isn’t identical though. The chart above shows the 
technical differences between the reference Radeon RX 570 and RX 
580. Sapphire used the extra cooling oomph to apply a 40MHz 
overclock to the RX 570 Pulse, which helps ease the sting of its $10 
premium, and a 26MHz overclock to the RX 580 Pulse. They hit 
1,284MHz and 1,366MHz, respectively.

But now for the real question: How does Pulse compare to Sapphire’s 
flagship Nitro brand? It just so happens that I have a Nitro RX 580+ on 
hand. We’ll get in to performance in the coming pages but here’s a 
look at some key differences.

Sapphire Pulse vs. Nitro+
You can see one difference immediately, and no, I’m not talking about 
the backplate design (for the record, I prefer the Nitro+’s aesthetic). 
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The Sapphire RX 
580 Pulse atop the 

Sapphire RX 580 
Nitro+.
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The Nitro+ is both wide and longer than the RX 580 Pulse, to better 
accommodate the pricier model’s more robust cooling solution.

Taking a peek at the end of the cards reveals just how much larger 
the Nitro+ model’s heatsink is compared to the Pulse card’s. There’s 
no comparison. Likewise, examining the edge of the cards shows that 
the Nitro+ includes thick, snaking heat pipes while the Pulse does not.

The edge of the cards reveals other key differences if you look closely. 
The Pulse’s Sapphire logo lacks the RGB illumination found on the Nitro+, 
for one thing. The pricier card also offers dual BIOSes and an optional 
6-pin power connector, both of which can potentially be a boon for 

Heatsink 
comparison: 
Sapphire RX 580 
Pulse (top) vs. 
Nitro+ (bottom).
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overclocking. Speaking of which, the Nitro+ offers a higher out-of-the-
box overclock, at 1,411MHz vs. the RX 580 Pulse’s 1,366MHz.

So you get a lot of extra features for your money with the Nitro+—
but are the RX 570 and RX 580 Pulse, the stars of this review, still 
worthwhile? Let’s benchmark!

Our test system/The Division benchmarks
We tested Sapphire’s Radeon RX 570 Pulse and RX 580 Pulse on 
PCWorld’s dedicated graphics card benchmark system. Our testbed’s 
loaded with high-end components to avoid bottlenecks in other parts 
of the system and show unfettered graphics performance.

• Intel’s Core i7-5960X with a Corsair Hydro Series H100i closed-loop 
water cooler ($120).

• An Asus X99 Deluxe motherboard ($230).
• Corsair’s Vengeance LPX DDR4 memory ($130), and 1,200-watt 

AX1200i power supply ($310).
• A 480GB Intel 730 series SSD ($280).
• Phanteks’ Enthoo Evolv ATX case ($190).
• Windows 10 Pro ($158).

PCWorld’s original RX 570 and RX 580 reviews compared the cards to 
their closest competition, so for this review we’re going to focus on how 
Sapphire’s Pulse series compares to folks who have already decided to 
pick up a Radeon. To that end, we’re comparing the Sapphire RX 570 
Pulse ($180) against Gigabyte’s Aorus RX 570 ($180) and the older XFX 
Radeon 470; and the 8GB Sapphire RX 580 Pulse ($230) against the 
aforementioned 8GB Sapphire RX 580 Nitro+ ($260 on Newegg) and 
MSI’s older, overclocked 8GB RX 480 Gaming X. It’ll be fun to see how the 
RX 570 Pulse stacks up against the overclocked MSI RX 480, too.

Each game’s tested using its in-game benchmark at the mentioned 
graphics presets, with V-sync, frame-rate caps, and all GPU vendor-
specific technologies—like AMD TressFX, Nvidia GameWorks options, 
and FreeSync/G-Sync—disabled. For these cards, we’re testing at both 
1440p and 1080p resolution.

Let’s go!
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The Division
The Division (go.pcworld.com/td), a gorgeous third-person shooter/
RPG that mixes elements of Destiny and Gears of War, kicks things off 
with Ubisoft’s new Snowdrop engine. We test the game in DirectX 11 
mode; The Division recently rolled out an update that adds DirectX 12 
support, but the performance is virtually identical to the DX11 results.

The trends you see here will repeat throughout these game 
benchmark tests, to such a degree that we won’t be commenting on 
the other gaming results. The Aorus RX 570 and Sapphire RX 570 Pulse 
are effectively in a dead heat, while the pricier, higher-overclocked 
Sapphire RX 580 Nitro+ beats its more affordable cousin by a few 
frames per second.

Even though the RX 580 Pulse hews close to the RX 580’s minimum 
MSRP, it still manages to beat out the overclocked MSI Gaming X, 
which was a highly regarded (and fast) custom RX 480 card.

AVERAGE FRAME RATES. HIGHER = BETTER
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Hitman
Hitman’s (go.pcworld.com/hm) Glacier engine historically favors AMD 
hardware. It’s no surprise, since Hitman’s a flagship AMD Gaming 
Evolved title. That said, GeForce cards certainly don’t slouch after 
recent driver optimizations. We test in both DirectX 11 and DirectX 12 
with SSAO disabled.

AVERAGE FRAME RATES. HIGHER = BETTER
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Rise of the Tomb Raider
Whereas Hitman adores Radeon GPUs, Rise of the Tomb Raider (go.
pcworld.com/rtr) performs much better on GeForce cards—and it’s 
absolutely gorgeous. We only test the game’s DirectX 11 mode, as 
DX12 results can be erratic.

AVERAGE FRAME RATES. HIGHER = BETTER
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Far Cry Primal
Far Cry Primal (go.pcworld.com/fcp) is another Ubisoft game, but it’s 
powered by a different engine than The Division—the latest version of 
the long-running and well-respected Dunia engine.
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AVERAGE FRAME RATES. HIGHER = BETTER
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Ashes of the Singularity
Ashes of the Singularity (go.pcworld.com/aots), running on Oxide’s 
custom Nitrous engine, was an early standard-bearer for DirectX 12, 
and many months later it’s still the premier game for seeing what 
next-gen graphics technologies have to offer. We test the game using 
the High graphics setting, as the wildly strenuous Crazy and Extreme 
presets aren’t reflective of real-world usage scenarios.

AVERAGE FRAME RATES. HIGHER = BETTER
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Synthetics, power, and heat
We also tested the Sapphire Pulse cards and their rivals using 
3DMark’s highly respected DX11 Fire Strike and Fire Strike Ultra 
synthetic benchmarks, as well as 3DMark’s Time Spy benchmark (go.
pcworld.com/tsb), which tests DirectX 12 performance at 2560x1440 
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resolution.
The difference in scores here is much more than the difference in 

actual in-game frame rates, which is why you don’t want to test using 
synthetic benchmarks alone.

Power
We test power under load by plugging the entire system into a Watts 
Up meter, running the intensive Division benchmark at 4K resolution, 
and noting the peak power draw. Idle power is measured after sitting 
on the Windows desktop for three minutes with no extra programs or 
processes running.

The Pulse cards use slightly less power than their Radeon rivals 
(though still far more than Nvidia’s comparable GeForce cards, which 
aren’t included here).

WATTS. LOWER = BETTER
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Heat
We test heat during the same intensive Division benchmark at a 
strenuous 4K resolution, by running SpeedFan in the background and 
noting the maximum GPU temperature once the run is over.

Here’s a more noticeable difference between the similar cards. 
Sapphire’s beefier Nitro+ cooler keeps that RX 580 4 degrees (Celsius) 
cooler than the Pulse model in this test, though the RX 580 Pulse’s 
temperature isn’t toasty whatsoever. The RX 580 Pulse is noticeably 
louder than the Nitro+ at load, but not by much; both cards run quiet 
inside a closed case.

As far as the RX 570 models go, Sapphire’s Pulse manages to run 4 
degrees chillier than the Aorus despite both cards sporting similarly 
designed coolers with similarly thick heatsinks. One key difference 
between the two: The Aorus RX 570’s fans don’t shut down under light 
loads, while the Sapphire Pulse’s Dual-X cooler fans go idle. That makes 
the Pulse quieter when you aren’t actually gaming, though again, both 
cards are acceptably quiet inside a closed case.
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Bottom line
Again, our underlying recommendations remain the same as in 
PCWorld’s original Radeon RX 570 (go.pcworld.com/70r) and RX 580 
reviews (go.pcworld.com/80r): The RX 570 is the best sub-$200 
graphics card you can buy and a 1080p gaming champion; the 4GB RX 
580 offers much more versatility at a compelling $200 price point; and 
the 8GB RX 580 is a great graphics card that trades blows with Nvidia’s 
6GB GTX 1060 (go.pcworld.com/6gtx). None are compelling upgrades 
if you already own comparable Radeon RX 400-series hardware. If you 
want more info, check out PCWorld’s guide to the best graphics cards 
for PC gaming (go.pcworld.com/bgc).

So what do we think about Sapphire’s budget-oriented Pulse models 
specifically? It varies by model—largely because of price.

The $230 8GB Sapphire RX 580 Pulse (go.pcworld.com/srx1) earns our 
unequivocal recommendation, offering a slight overclock and a custom 
cooler that stomps on AMD’s reference design for the same price as a 
stock model. This graphics card will chew through 1080p games without 
compromise, deliver a damned fine 1440p gaming experience (especially 

The Sapphire 
RX 580 Pulse 
and RX 580 
Nitro+.
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paired with an affordable FreeSync monitor), and even run VR games 
without breaking a sweat. This card delivers a lot of bang for your buck.

The RX 580 Pulse isn’t quite as cool or quiet as its pricier $260 Nitro+ 
cousin (go.pcworld.com/nc) but it still delivers fine results in both 
areas. It’s a great graphics card for the price, delivering almost as much 
pure performance as the Nitro version—but it still leaves breathing 
room for Sapphire’s flagship. The extra money for a Nitro+ gets you a 
quieter, chillier cooler, a slightly higher overclock, and more robust 
features for pushing those clock speeds even further—namely, a dual 
BIOS and an extra power connector. Not too shabby.

We didn’t test the $200 4GB Sapphire RX 580 Pulse (go.pcworld.
com/58p) today, but since it features the exact same custom cooling 
design as these and the same underlying tech as the 8GB model, we 
feel safe recommending it without hesitation.

The $180 Sapphire RX 570 Pulse (go.pcworld.com/57p) is a stellar 
card for 1080p gaming. The minor $10 bump over the RX 570’s MSRP 
gets you a lot of extras. The only thing that keeps us from 
recommending it flat-out is that at that cost, it’s brushing up against 
entry-level $200 4GB RX 580 (go.pcworld.com/200) cards that can 
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simply do more because of their extra potency—a long-standing 
Radeon sin that started with the confusingly priced RX 470 a year ago.

The RX 570 Pulse trades performance blows with the $180 Aorus RX 
570 (go.pcworld.com/oru), which packs a custom cooler of its own, yet 
Sapphire’s card runs 4 degrees chillier. Unfortunately, online retailers 
are currently selling all Pulse series cards with a $10 markup—a 
bummer for hardware that hangs its hat on value. At $10 less than the 
Pulse, Gigabyte’s card is probably the better buy in this extremely 
price-sensitive segment, but if you can find the RX 570 Pulse at 
Sapphire’s $180 price, pick it up in a heartbeat—or find an extra $20 
and step up to the 4GB RX 580 Pulse instead.  
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IF YOU ACCIDENTALLY left your USB-C laptop charger during a layover 
at Batman Airport (yes, it’s real), consider yourself lucky, because you 
now have an excuse to upgrade to a much sexier, much lighter power 
brick, like the FINsix Dart-C (available for preorder for $100, go.
pcworld.com/dartc).

I can’t confirm FINsix’s claim that this is “The World’s Smallest 

Finsix Dart-C charger:  
Tiny, powerful, and worth 
the expense
BY GORDON MAH UNG
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FinSIX Dart-C
PROS
•  Almost as small as a cell 
phone charger

•  Can put out 60 watts of 
power

CONS
•  Expensive charger

•  Doesn’t work with Google 
Chromebook Pixel, and HP 
Spectre x360 has issues

$100

Laptop Charger,” but damn, is it small 
(approximately 2.5 x 1 x 1 inches) and it punches 
well above its weight.

As its name implies, the Dart-C is a USB-C Power 
Delivery (PD) charger, so it’s compatible with most 
devices that use the reversible USB-C port. A second 
USB Type A charging port is integrated into the cable. 
The placement of the second port looks clumsy but 
fortunately doesn’t add much to the overall weight. 
There’s also a small LED that glows when the brick is 
powered up so you know you didn’t forget to plug it in.

The Dart-C (right) will output 65 watts of power, which is 4 
watts more than the larger and heavier Apple MacBook Pro 
13 charger (left).
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Tiny, sexy, and powerful
Despite it being really not much larger than a cell phone charger, the 
Dart-C is rated at 65 watts of output, which can power most 13-inch, 
and smaller, laptops (and even some 15-inch laptops).

FINsix says a very high-frequency power technology helps make the 
Dart-C so small. That comes with a cost, though: With a retail price of 
$100, it’s even pricier than Apple’s power bricks, which themselves 
carry a premium.

FINsix says the higher cost is offset by the fact that Apple’s power 
brick is bigger and heavier by comparison and doesn’t actually come 
with a USB-C cable. That means you have to pay $69 for the 61-watt 
brick and then another $19 for the USB-C cable. PC chargers are 
generally cheaper than that, but not always by much. The best price I 
could find for a replacement Asus Zenbook 3 charger was $70. HP and 
Dell’s chargers push $60, if you can even find them in stock.

While some PC chargers come close to the weight of the Dart-C, the 
typical wall wart puts out a lot less power and is much bulkier.

How we tested
Because USB-C Power Delivery hasn’t exactly had a smooth launch (go.

The Dart-C 
features a 
proprietary 
cable with an 
inline USB Type 
A port that can 
output 2 amps.
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pcworld.com/badusbc), I wanted to see just how many laptops the 
Dart-C would actually work with. I gathered up seven different laptops 
(the same ones used in my previous USB-C charging showdown, go.
pcworld.com/usbcchar) from Apple, Google, Lenovo, Acer, HP, Asus, 
and Dell—companies that represent 80 percent of the notebook 
market. I added a couple of USB-C phones: the Huawei- 
made Nexus 6P and Google Pixel XL. I used a Satechi USB-C power 
meter to measure the charge rates on each device.

Compatibility problems
While I had no issues with most of the laptops I tested, two 
coughed up furballs. The first was the HP Spectre x360 13t. HP 
plays it super-safe, issuing a risk warning when a non-HP charger is 
being used, but it doesn’t prevent the Dart-C from doing its job. I 
also discovered that when the Dart-C was plugged into the laptop 

We measured 
output using a 
USB-C power 
meter.
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FINsix’s Dart-C 
charger on top of a 

Nexus 6P.

but not the wall, HP’s laptop would slow to a crawl. A BIOS update 
did not change the behavior, which I also duplicated multiple 
times on a second Spectre laptop. But when the Dart-C was 
tethered to a power outlet, the laptop charged up as normal. Is 
this a deal-breaker? Probably not. It’s quite evident when the 
performance slows down, and simply plugging the cord into an 
outlet or unplugging the Dart-C from the laptop returns the 
Spectre’s performance to normal. 

Chromebook Pixel owners:  
Don’t buy this charger
We encountered more severe problems with Google’s Chromebook Pixel.

The Dart-C simply would not charge the Pixel if I plugged the 
charger in when the Chromebook was booted into the OS. Even worse, 
the Dart-C subsequently failed to work with any of the other laptops it 
had previously worked with. Initially I thought the charger had died.

It wasn’t until I unplugged the cable from the charger’s body and 
then plugged it back in that the charger was revived. I could reproduce 
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the “dying” repeatedly, and a second review unit from FINsix exhibited 
the same issue.

Even more confusing, I found that plugging the Dart-C into the 
Google Chromebook Pixel while it was sleeping and then waking it 

FINsix’s Dart-C isn’t perfect (yellow squares indicate minor issues; red indicate major ones) but its size, 
weight, and power output make it worth consideration.

Weight Price
Rated 
Watts

Voltage 
Sup-
ported

DC Cable 
Length

Apple 
MacBook 
Pro 13

Google 
Pixel 
Chrome-
book

Lenovo 
Yoga 910

Acer 
Swift 7

Dell XPS 
13 2-in-1

HP Spectre 
x360 13t

Asus  
Zenbook 3

Huawei 
Nexus 
6P

Google 
Pixel XL 
Phone

Apple 
Late 2016 
MacBook 
Pro 13 
Charger

9.1 oz. 
(duck 
bill 
config)

$69 61 
Watts

20.3v 3a / 
9v 3a / 5v 
2.4a

78 inches 19.6 Volts 
/ 2.73 
Amps / 53 
Watts

19.6 Volts / 
2.57 Amps / 
50.3 Watts

19.6 Volts / 
2.11 Amps 
/ 41.3 
Watts

19.7 
Volts 
/ 1.97 
Amps 
/ 38.8 
Watts

19.7 Volts 
/ 1.45 
Amps / 28 
Watts

19.8 Volts / 
1.42 Amps 
/ 28 Watts

19.6 Volts 
/ 1.94 
Amps / 38 
Watts

4.95 Volts 
/ 1.35 
Amps / 
6.7 Watts

8.7 Volts 
/ 1.9 
Amps 
/ 16.5 
Watts

Google 
Pixel 
Charger

8 oz 
(duck 
bill 
config)

$59 60 
Watts

20v 3a / 
12v 3a / 
5v 3a

70 inches 20 Volts / 
2.78 Amps 
/ 55.6 
Watts

20 Volts / 
2.40 Amps / 
48 Watts

20 Volts / 
2.15 Amps 
/ 43 Watts

19.8 
Volts 
/ 1.36 
Amps 
/ 27 
Watts

20 Volts 
/ 1.45 
Amps / 29 
Watts

20 Volts / 
1.46 Amps 
/ 29 Watts

19.9 Volts / 
1.94 Amps 
/ 38.6 
Watts

5.07 Volts 
/ 1.69 
Amps / 
8.5 Watts

4.9 Volts 
/ 3 Amps 
/ 14.7 
Watts

Lenovo 
Yoga 910 
Charger

6.6 oz 
(duck 
bill 
only)

$42 45 
Watts

20v 2.25a 
/ 12v 3a / 
5v 2a

69 inches No Go 19.4 Volts / 
2.30 Amps / 
44.6 Watts

19.6 Volts / 
2.12 Amps 
/ 41.5 
Watts

19.6 
Volts 
/ 1.92 
Amps 
/ 37.6 
Watts

19.6 Volts 
/ 1.41 
Amps 
/ 27.6 
Watts

No Go No Go 4.82 Volts 
/ 2.05 
Amps / 
9.8 Watts

4.81 
Volts / 
2 Amps 
/ 9.6 
Watts

Acer 
Swift 7 
Charger

9.2 oz 
(5.8 oz 
w/o AC 
cord)

$30 45 
Watts

20v 2.25a / 
12v 2.25a / 
5v 2.25a

59 inches 19.8 Volts 
/ 2.18 
Amps 
/ 43.1 
Watts

19.8 Volts / 
2.45 Amps / 
48.5 Watts

19.8 Volts / 
2.12 Amps 
/ 41.9 
Watts

19.7 
Volts / 
1.9 Amps 
/ 37 
Watts

19.6 Volts 
/ 1.51 
Amps 
/ 29.6 
Watts

19.7 Volts / 
1.61 Amps 
/ 31.7 
Watts

19.7 Volts / 
1.45 Amps 
/ 28.6 
Watts

4.99 Volts 
/ 1.50 
Amps / 
7.5 Watts

5 Volts / 
2.2 Amps 
/ 11 
Watts

Dell XPS 
13 2-in-1 
Charger

9 oz 
(6.2 oz 
w/o AC 
cord)

$50 50 
Watts

20v 2.25a / 
5v 3a

59 inches 19.7 Volts 
/ 2.17 
Amps 
/ 42.7 
Watts

19.8 Volts / 
2.36 Amps /  
46.7 Watts

19.7 Volts / 
2.13 Amps 
/ 42 Watts

19.7 
Volts 
/ 1.36 
Amps 
/ 26.8 
Watts

19.7 Volts 
/ 1.36 
Amps 
/ 26.8 
Watts

19.7 Volts / 
1.94 Amps 
/ 38.2 
Watts

19.7 Volts / 
1.92 Amps 
/ 37.8 
Watts

4.77 Volts 
/ 1.55 
Amps / 
7.4 Watts

4.75 
Volts / 
2 Amps 
/ 9.5 
Watts

HP 
Spectre 
x360 13t 
Charger

9.7 oz 
(6.4 oz 
w/o AC 
cord)

$59 45 
Watts

20v 2.25a 
/ 15v 3a / 
12v 3.75a 
/ 10v 3.75a 
/ 9v 3a / 
5v 3a

70 inches 19.5 Volts 
/ 2.12  
Amps 
/ 41.2 
Watts

11.7 Volts / 
3.06 Amps / 
35.8 Watts

19.5 Volts / 
2.16 Amps 
/ 42.1 
Watts

19.4 
Volts 
/ 1.43 
Amps 
/ 27 
Watts

19.5 Volts 
/ 1.45 
Amps 
/ 28.2 
Watts

19.6 Volts / 
1.18 Amps 
/ 23 Watts

19.4 Volts / 
1.62 Amps 
/ 31.4 
Watts

4.87 Volts 
/ 1.70 
Amps / 
8.2 Watts

8.8 Volts 
/ 1.9 
Amps 
/ 16.7 
Watts

Asus Ze-
nbook 3 
Charger

6.7 oz 
(duck 
bill 
only)

$70 45 
Watts

20v 2.25a 
/ 12v 2a / 
5v 2 a

90 inches 19.6 Volts 
/ 2.20 
Amps 
/ 43.1 
Watts

19.7 Volts / 
2.40 Amps / 
47.2 Watts

19.6 Volts / 
2.15 Amps 
/ 42.14 
Watts

19.7 
Volts 
/ 1.93 
Amps 
/ 38.02 
Watts

19.6 Volts 
/ 1.43 
Amps / 28 
Watts

19.6 Volts / 
1.96 Amps 
/ 38.4 
Watts

19.6 Volts / 
1.90 Amps 
/ 37.2 
Watts

5.1 Volts 
/ 1.36 
Amps / 
6.9 Watts

5.1 Volts 
/ 2 amps 
/ 10.2 
Watts

Innergie 
USB-C 
Charger

9 oz 
(5.8 oz 
w/o AC 
cord)

$59 45 
Watts

20v 2.5a  / 
15v 3a / 
12v 3a / 
5v 3a

57 inches 19.6 Volts 
/ 2.81 
Amps / 55 
Watts

14.8 Volts / 
3.01 Amps / 
44.5 Watts

19.7 Volts / 
2.2 Amps / 
43.3 Watts

19.6 
Volts 
/ 1.91 
Amps 
/ 37.4 
Watts

19.6 Volts 
/ 1.49 
Amps / 29 
Watts

19.6 Volts / 
1.33 Amps 
/ 26 Watts

19.6 Volts 
/ 1.94 
Amps / 38 
Watts

4.94 Volts 
/ 2.02 
Amps / 10 
Watts

5 Volts / 
1.9 Amps 
/ 9.5 
Watts

Dart 
USB-C 
Charger

5.3 oz. 
(prong 
only)

$99 65 
Watts

20v 3.25a 
/ 15v 3a / 
12v 3a / 9v 
3a / 5v 3a

73 inches 19.3 Volts 
/ 2.5 Amps 
/ 48.3 
Watts

19.5 Volts / 
2.18 Amps / 
42.1 Watts

19.4 Volts / 
2.13 Amps 
/ 41.3 
Watts

19.9 
Volts / 
1.9 Amps 
/ 37.8 
Watts

20.1 Volts 
/ 1.49 
Amps 
/ 30.4 
Watts

19.6 Volts  / 
1.6 Amps / 
31.4 Watts

19.6 Volts 
/ 1.9 Amps 
/ 37.2 
Watts

5 Volts / 
1.5 amp / 
7.5 Watts

9 Volts / 
1.9 Amps 
/ 17 
Watts
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would work, but unplugging it and plugging it back into the Pixel 
while active would “brick” the unit.

FINsix told PCWorld that the problem seems to be rooted in how the 
Pixel handles a particular USB Power Delivery function: “We have 
found that the system will charge normally if the charger is connected 
while the device is sleeping (and continues normally when it’s 
awakened so long as the charger is not disconnected). This is related 
to detailed signal timing of a particular function supported by USB-
PD, called try.SRC. When the Pixel is under sleep mode, it does not 
initiate try.SRC, therefore no timing issues arise and the Dart-C and 
Pixel are able to negotiate and charge without any issues. The Pixel 
phone, Pixel XL, and Pixel C tablet do not implement try.SRC, and the 
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We ran the Dart-C above its rated 65 watts by also putting a 2-amp load on the USB Type A charger, 
while charging a MacBook Pro 15 with the screen on max and a game running in the background.
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Dart-C is compatible with them as a result.”
After our review ran, FINsix said it had been in communication with 

Google about the problem and had decided to address the try.SRC 
issue in an updated cable that will ship with all Dart-C chargers going 
forward. We’ve asked for the new cable to retest the Pixel 
Chromebook’s support and will post any updates on PCWorld.com.

USB Power Delivery keeps changing the rules
The good news is that my issues with the Spectre and Pixel didn’t 
surface anywhere else. In the chart below you’ll see that, for the most 
part, charge rates were as expected. Despite the two hiccups (with the 
HP’s being fairly minor), the Dart excelled in voltage support.

USB Power Delivery, or USB-PD, has been a TMZ-worthy messy affair, 
with ever-shifting “profiles,” and now “rules,” changing every few 
months. As we understand it, the new rules require that USB-PD 

The MacBook Pro 13 features a USB Type C port, while the Dart-C features a proprietary plug. While 
a USB-C port may seem preferable, you could have issues with a low-quality cable. That’s avoided 
with the Dart-C.
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chargers support 20 volts, 15 volts, 9 volts, and 5 volts. Any lower 
voltage “rails” below the high one must support a minimum of 3 amps. 
Additional voltage rails, such as 12 volts, are now optional.

In the Voltage Supported column in the chart, you can see that few 
of the OEM chargers support the latest rules. To get a “better” 
charger, you basically want one that supports more varied voltage rails 
with a minimum of 3 amps. The vast majority of them simply don’t 
support all the needed rails nor put out enough power to charge 
higher-demand devices such as phones or tablets properly.

For example, Google’s Pixel XL, which can fast-charge at up to 18 
watts, would be underserved by the chargers here that fall below 11 
watts. Those laptop chargers, which can reach 45 watts or higher on a 
laptop, would charge the Pixel XL at a far slower rate than the wall 
wart that comes with it would. The Dart-C? It had no problems 
charging the Pixel XL at just about its maximum of 17 watts. In fact, of 
all of the chargers in the chart, only the HP and Dart-C seem to 
support the current USB-PD Rules.

This thermal 
image shows just 
how toasty the 
Dart-C can get 
when pushed 
really, really hard.
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It does get hot
One concern people have about tiny power bricks is the heat they 
generate. To test that with a worst-case scenario, I plugged the Dart-C 
into a MacBook Pro 15, set the screen to its maximum brightness, and 
then cranked up a game on the GPU to consume even more power. To 
make things even more challenging, I added a controlled 2-amp load 
to the USB Type A port on the Dart-C.

First, if you’re wondering how you can safely run a quad-core 
MacBook Pro 15 laptop that comes with an 87-watt charger on a 
65-watt charger, you can. Most USB Type C PD laptops we’ve tested 
will run just fine on undersized power bricks. The only negative would 
be slower charge rates, or possibly a failure to charge at all if the brick 
puts out less power than you are simultaneously consuming with the 
laptop. (Note to MBP 15 owners, this doesn’t work in all cases, as the 
laptop won’t charge from, say, an HP charger.)

Running the Dart-C at 75 watts (which is above its stated 65 watt rating) 
for an hour, I measured parts of the brick hitting 159 degrees Fahrenheit. 
That’s pretty toasty, but not enough to hurt you. Plenty of power bricks I’ve 
used before get nearly as hot. Under a more normal load of about 38 watts, 
the body was warm but a far more tolerable 122 degrees Fahrenheit. The 
good news is I didn’t note any power drop-off, even while heated up.

Conclusion
Clearly the functionality is there. The question is—is it worth it? As a 
replacement for a lost OEM charger, or even a secondary unit, the 
answer is yes. The minimal weight and bulk of the Dart-C is truly 
liberating. It’s so light, I’d slip it into my bag just to charge my Nexus 6P. 
And if I needed to carry a laptop around, such as the HP Spectre x360 
13t, I’d know I already had a charger with me.

Carrying the Dart-C is just so easy, while just about every OEM laptop 
brick is a burden. That it can also put out 65 watts and support a wide 
range of voltages is just icing. (Note: For those who own the previous 
universal version of the Dart, FINsix offers a USB Type C cable for 
$35.99, go.pcworld.com/finsixcbl, that lets you convert your older Dart 
for USB-C use.) 



REVIEWS  
& RATINGS

WHEN I FIRST heard about the Petnet SmartFeeder, I bristled. How 
could something so basic as feeding a pet be in search of a smart 
solution? I deposit a half-cup of dry kibble in my dog’s bowl twice 
daily—done and done. Is no human endeavor sacred?  

BY KATHERINE STEVENSON 

Petnet SmartFeeder: Robot 
pet feeder meets smartphone 
app with mostly good results
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Okay, maybe a tad dramatic. I can see that there are times when an 
automatic pet feeder makes sense: an unpredictable work schedule, 
say, or an impromptu invite, either of which could step on the toes of 
your pet’s meal time.

The SmartFeeder (which retails for $149) can 
dispense a precise measure of your dog or cat’s food at 
preset times of your choosing, and then let you 
monitor and revise the feedings via a companion app. 
Fido or Fluffy stays sated when your schedule is in flux.

How it works
To get started, you have to assemble the SmartFeeder 
by connecting five interlocking pieces that form a 
combination bowl-and-food-hopper (capable of storing 
approximately five pounds of food). Then you 
download the Petnet app (iOS or Android) to your 
smartphone; create an account and pet profile; and 
finally connect the feeder to app over Wi-Fi. An 
illustrated, step-by-step user’s guide walks you through 
the simple process.

Your pet profile consists of stats like age, weight, 
acitvity level, and some specifics about your pet’s 
food—you can pull data from an extensive list of 
common food brands within the app, or enter the info 
manually. While the SmartFeeder’s marketing copy 
implies a health coaching element, the 
“recommendations” the app offers are little more than 
the sort of info you’d find on your pet food’s packaging: 
ingredients, nutritional breakdown, and serving size. 

But the real value proposition of the SmartFeeder is its 
ability to administer feedings like clockwork. Creating the 
schedule is super easy. Hit the Meals tab in the app, select 
your feeding times and portion size, and then tap the 
Auto feed on slider. Now kick back while this 17x9x15-

Petnet 
SmartFeeder
AT A GLANCE
Petnet’s SmartFeeder will 
store your pet’s food, 
automatically dispense it on 
schedule, and mostly keep 
you in the loop. 

PROS
•  Automatically feeds your 
pet on schedule.

•  Looks attractive enough

•  App keeps you informed of 
feedings

CONS
•  Feels a little unfinished for 
the price

•  Despite battery, must be 
connected to a power 
outlet

•  Restricted to single-pet 
households and dry dog 
food

$138
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inch black plastic silo becomes your pet’s new BFF.

In action
On cue, the SmartFeeder’s hopper activates, 
dropping a measure of kibble into the attached 
stainless steel bowl. It’s not a silent operation. I 
found the mechanical churning-cum-rattle a little 
startling at first, but it quickly became music to 
my dog’s ears.

Every feeding is also announced with an app 
notification. The reassurances are welcome, but the 
notifications are so frequent (typically two a day), 
that I missed a couple of warnings in the mix—
something I remedied by paying closer attention.

One warning alerted me that Felix missed a 
feeding. This was the result of the SmartFeeder’s 
battery dying (more on that later). Sadly, it was 
not preceded by any low-battery warning that 
would have given me a chance to recharge. 
Another warning let me know the hopper was low 
on food—fortunately before it was totally empty. 
But still, when I let the food hopper run out completely, I got the usual 
notifications that Felix had been fed! Petnet says a couple false 
positives might register when the hopper first runs dry, and that it’s 
tightening up this functionality. 

The Petnet app has some additional smart features, such as linking with 
a Nest camera (currently only on iOS, with Android support expected later 
in Q2), and a promised SmartDelivery feature for ordering pet food from in 
the app. That’s all fine, as long as the existing features get polished.

The downsides
Besides the app’s quirks, I was pretty won over by the SmartFeeder’s 
convenience after just a few weeks. But there are a couple important 
caveats. First, this is a one-pet pony, so to speak. Both the feeder and 
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You can see 
how easy it is 
to miss a 
warning. Note, 
the two most 
recent 
notifications 
came after the 
hopper was 
empty.
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app are designed to serve a single critter (no more than 55 pounds). 
Outfitting a multi-pet household with multiple SmartFeeders wouldn’t 
make sense from a cost or space standpoint for most people.

Furthermore, canned food is a nonstarter—the SmartFeeder’s chute-
style design is partial to dry kibble. Lastly, the SmartFeeder must be 
tethered to a power outlet, using the included 6.5-foot cable. You’d be 
excused for thinking the SmartFeeder can operate on its built-in 
battery, and that its Micro USB connector is there simply for charging. 
But it turns out the battery doesn’t last long enough to be the least bit 
useful. Petnet pegs battery life at around 7 hours, which doesn’t cut it 
for a device that’s tasked with your pet’s every feeding. Just as well 
because the Micro USB port on the SmartFeeder’s underside would be a 
PITA to fiddle with on the regular.

One final issue will only affect some users, and not too severely. 

The 
SmartFeeder’s 
hopper holds 
about 5 pounds 
of kibble, 
sealed for 
freshness and 
pet-proofed 
with a sliding-
lock top.
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Depending on the shape and size of your pet’s food, it could collect and 
lodge between the chute and bowl, leaving your animal wanting. If this 
occurs, Petnet offers a free sloped riser that locks into the bottom of 
the SmartFeeder, angling the food’s path and improving its flow.

Conclusion
As I said, I came to this review skeptical. I was offended at the thought of 
offloading my pet’s feeding. Boy, did I change my tune. Once I felt 
assured of the SmartFeeder’s reliability (and that means also knowing 
its foibles), I was stoked to be free of that daily chore. 

That being said, $149 is not a frivolous expense, particularly for a 
product that still needs some spit-shining. But if you’re finding it 
challenging to feed your pet on schedule, and your situation falls 
within the SmartFeeder’s parameters, this product even as-is will keep 
you and your animal happy. 
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FEATURE THE ESSENTIAL PHONE

Stop me if you’ve heard this one. An Android phone maker comes 
along with a hot new premium handset that promises to deliver 
everything we’ve always wanted: speed, good looks, and performance. 
This time around it’s Andy Rubin’s Essential Phone, the latest handset 
vying for hundreds of your hard-earned dollars with the promise of 
offering the most complete Android experience around. 

But for all of its flashy features and pretty curves, the Essential 
Phone will likely face the same uphill battles encountered by other 
unlocked phones: namely an OS that doesn’t stay fresh, a gimmicky 
ecosystem that falls short of its promise, and limited carrier support.

It also lacks a headphone jack.
Rubin’s new phone may be a 

gorgeous, advanced piece of 
tech, but it still risks falling 
into the same pitfalls that took 
down many a hyped Android 
phone. And while Rubin might 
be selling Essential as 
something different, it has a 
tough row to hoe if it hopes to 
avoid them.

FEATURE 
FRENZY
The Essential Phone is 
presented as a prototype from 
the future, but the truth is 
we’ve seen these gimmicks 
before, with varying results. 
The magnetic modular 
connector was a bust for the 
LG G5 but slightly more 
successful on the Moto Z. The 
thin, asymmetrical bezel 
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makes it look something like the Mi Mix (though I can’t stop 
wondering why it needed to force that weird camera cutout). Even the 
dual camera system, which Essential claims is the world’s thinnest, is 
fairly ho-hum these days. 

But what’s most interesting is the companion home speaker. The 
renders we’ve seen look fantastic, and Essential says the speaker 
automatically connects to new and existing devices. It will also 
support Siri, Google Assistant, and Alexa, making it seem like the home 
speaker to rule them all.

But while all the makings of an Essential ecosystem are ready to go on 
paper, all we have are promises. There isn’t a firm release date for the 
phone (though Rubin hopes to ship it within 30 days), and just a single 
mod is currently available for pre-order. And without a price or even a 
vague launch window, the Home speaker is even further away from 
release than the phone. I’m not implying that the Essential Phone is 
going to be vaporware, but if Rubin’s name wasn’t attached I’d be 
extremely skeptical. Between the phone, the high-priced mod, and the 
home speaker that seems too good to be true, it’s hard to not see shades 
of LeEco (go.pcworld.com/lee) in Essential. Creating an ecosystem from 

Essential Phone 
places a premium 
on its shooting 
capabilities.
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the ground up is no easy task, 
and Essential might be biting 
off more than it can chew 
here.

A BAND 
APART
There’s a reason why the 
Galaxy S phones are far and 
away the most popular in the 
Android universe: availability. 
Walk into any carrier or 
major retail store and you’ll 
see a big display for the 
Galaxy S8 (usually right next 
to the iPhone), something 
you won’t find for the Pixel.

Android enthusiasts may 
seek out unlocked phones, 
but the vast majority of 
consumers still buy their 
phones from brick-and-
mortar carrier shops. And while Essential claims that its phone will 
work across all carriers, it remains to be seen how far that extends 
beyond the ability to make phone calls. Wireless providers are already 
cautioning against (go.pcworld.com/fsl) full support for the Essential.

If you’re spending $700 on a new phone, you’re going to want some 
assurances that it will work as intended on your network. Rubin has said 
he wants to bring broad carrier support, but so do the Huaweis and 
Xiaomis of the world, and they’ve been stymied for years. If an unlocked 
phone made by Google struggles to make a dent in the market without 
broad carrier support, it’s hard to imagine Essential cracking that code, 
even with all the right bands.

Verizon 
exclusivity has 
hindered 
adoption of the 
Pixel phone.
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THE GREAT 
UNKNOWNS
For all the attention it gets, there’s a 
lot about the Essential Phone that we 
don’t know. The biggest question is 
battery life. With a 3,040mAh battery, 
it’s around the same size as the Galaxy 
S8’s, but Essential doesn’t tout any 
battery-life claims on its site. In fact, 
it’s surprisingly mum on its battery, 
and you have to hit up the spec sheet 
to learn anything about it.

But the biggest unknown is the OS. 
Like the battery, there’s nary a 
mention of it on the Essential site, 
simply saying it runs Android in the 
System Architecture/OS section of the 
specifications page. Rubin has said in 
interviews that the Essential Phone 
will run a version of Nougat 7.1.1 that’s 
“pure as the driven snow, with no 
bloatware or customized interface,” 
which sounds fantastic. But what 
about updates? Will the Essential 
Phone get Android O around the same 
time that the Pixel does? Will Essential 
take Google’s lead and finally bring 
speedy updates and smooth performance to a third-party phone?

The Pixel changed the game when it came to Android updates. 
Google’s engineering prowess made its first phone a beautiful 
marriage of hardware and software, and we’ve yet to see a handset 
that can rival it in terms of OS performance. That alone could make 
the Essential Phone the best Android phone around, but it’s a tall 

The Essential 
Phone will 
apparently run 
a “pure” version 
of Android 
Nougat.
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order to think that a start-up phone maker can get it right (even one 
helmed by Rubin), especially when heavyweights like LG and Samsung 
have struggled so mightily.

JACKED UP
For everything 
that Essential is 
promising with its 
new phone, 
there’s one thing 
you won’t get: a 
headphone jack. 
Instead you’ll get a 
USB-C dongle, à la 
the iPhone 7.

Apple may 
have been able to 
get away with 
this (although 
sales of the 
handset haven’t exactly been robust), but it’s just one more 
unnecessary hurdle for the Essential Phone to overcome. And if 
other Android phones are any indication, customers aren’t buying it. 
For example, HTC took a similar tack with its U series (go.pcworld.
com/us) of phones, but even with superior sound, the U Ultra didn’t 
exactly fly off shelves. Essential doesn’t offer any rhyme or reason 
for removing the jack (not even a fancy bit of rhetoric), so 
presumably it’s strictly for the sake of simplicity. 

And that’s one thing Essential has in spades. From the lack of a logo 
to the barely-there bezel, Rubin’s latest project is certainly a thing of 
beauty, looking like a work of art in the renders. But the question 
remains: If it can’t solve at least some of these issues, is another 
problematic premium Android phone really that essential to Android’s 
future? 

The HTC U Ultra 
compensates for 
its lack of a 
headphone jack 
with superior 
USB-C audio.
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FEATURE 12 FREE UTILITIES

TWEAK WINDOWS TO YOUR WILL
There are some very good reasons why you might want to peer behind 
the scenes of your Windows PC. Maybe you want to tweak your 
system to maximize performance, or maybe you just want to know 
what your computer is doing underneath those slick desktop graphics. 
Either way, here are 12 free programs you can use to fully monitor and 
manage your Windows experience.

1. BELARC ADVISOR
It’s tough to tweak your hardware and software settings without 
knowing your exact system composition to begin with. Belarc Advisor 
(go.pcworld.com/ba) tells you in detail all about your hardware, 
software, patch status, security settings, networking inventory, and 
more. If you’re dealing with a new system for the first time, running a 
Belarc report can give you vital information in one place that it could 
take hours to collect the old-fashioned way. Are you doing some 
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emergency tech support for your parents just before Thanksgiving 
dinner? Save yourself a headache and run Advisor first.

Advisor is aimed at the individual home user, but there are versions 
of Belarc software that can be used in a larger-scale office setting. If 
you’re an IT professional and you want to come to grips with your new 
working environment, look no further.

2. HW INFO
If you need even more information about your hardware than Belarc 
can provide—maybe because you’re building your own custom 
overclocked gaming rig or maybe because you’re trying to track down 
a pesky overheating issue—you can use HWInfo (hwinfo.com). It 
provides extremely detailed info on your hardware components, as 
well as real-time tracking of things like temperature and power usage. 
It’s got a bigger footprint than more specialized tools like CoreTemp 
(which monitors only processor temperature and power draw) but for 
maximum utility it can’t be beat.
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You can also use HWInfo to generate slick-looking reports that you 
can post online to show off your rig to other enthusiasts, or just hang 
on your wall as a trophy.

3. PRIME95 & 4. MEMTEST 86+
Okay, so let’s say you’ve run your Belarc report and installed HWInfo. 
You know what you’re working with, but how do you know how your 
computer will perform under a heavy load? There are dozens of stress-
testing utilities out there, but Prime95 (go.pcworld.com/mso) and 
MemTest86+ (go.pcworld.com/mto) are two stalwarts. Prime95 uses 
your processor to calculate extremely large prime numbers, and 
MemTest86+ taxes your RAM with several different memory-straining 
algorithms. If you’ve got a flaw in your setup, these utilities will smoke 
it out. Hopefully, the smoke in this situation is figurative.

MemTest86+ is especially useful because you can boot to it, so if you 
suspect a memory problem is making Windows unstable, you can bypass 
the operating system entirely and test the hardware from the BIOS level.

Also, if you feel like contributing to a larger cause, Prime95 is part 
of GIMPS, the Great Internet Mersenne Prime Search. There are cash 
prizes for using Prime95 to discover new Mersenne primes (go.
pcworld.com/msp)!

FEATURE 12 FREE UTILITIES
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6. MSI AFTERBURNER
Speaking of maximizing performance, MSI Afterburner (go.pcworld.
com/afb) has long been one of the most popular graphics-card 
overclocking and monitoring programs among PC enthusiasts. Do you 
want to squeeze every last pixel out of your video card, and do it 
without melting your motherboard? That’s what Afterburner is for.

Afterburner is a far cry from the early days of overclocking, when 
we had to literally solder jumpers on the videocard and use aquarium 
pumps for cooling. Word to the wise: Even with a software solution like 
Afterburner, it’s really easy to damage your system if you get too 
ambitious with overclocking, so be careful.

7. TREESIZE FREE
What about maximizing your HDD or SSD storage space? Haven’t you 
always wondered what’s taking up all those billions and billions of 
bytes on your system? TreeSize Free (go.pcworld.com/tf) can tell you. 
You can use it to run a scan on all of your drives—internal, external, 
and network-based—to see what files are taking up space and where 
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they live. This can be especially useful if you suspect you might have 
out-of-control log files clogging your drive, or if you suspect dead 
sectors or other drive corruption problems.

Paid versions of TreeSize can be used to perform more advanced 
hard-drive management tasks including file de-duplication and a 
variety of snazzy visualizations and reports, but for basic functionality 
the free version works just fine.

8. RECUVA
What if you go too far trying 
to make room on your drives 
and delete things that you 
shouldn’t? Recuva can 
restore deleted material 
from all kinds of local drives, 
including USB memory sticks, 
memory cards, and regular 
drives. It’s not perfect, or 
guaranteed to work, but if 
you’ve accidentally deleted 
your wedding pictures 
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there’s no better free solution if you want to try to get them back.
Recuva (go.pcworld.com/rcv) can also securely delete files and 

make them almost impossible to recover. Again, nothing is perfect, 
but short of a military-grade zero-fill solution, Recuva is as close to 
reliable as you can get.

9. AUTORUNS
A leading cause of system-performance slowdown on a Windows PC are 
all of those annoying startup programs. Are they even necessary? A lot of 
the time, the answer is no. The built-in Windows startup-management 
utilities (MSConfig in Windows 7 and earlier; the Startup tab of the Task 
Manager in Windows 8 and up) are okay for basic stuff, but to really get 
into the nitty-gritty you need Autoruns (go.pcworld.com/ar).

Autoruns will tell you, down to the individual DLL level, every single 
thing that loads on top of Windows when you start your computer, 
and let you decide whether to let it happen. If you suspect you might 
have a problem with malware that reinstalls itself every time you boot 
up, Autoruns is a great place to start looking.
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10. PROCESS EXPLORER AND  
PROCESS MANAGER
Okay, now you’ve got your system hardware running perfectly. Next 
you want to see what Windows actually does with it. Microsoft’s 
Process Explorer (go.pcworld.com/pe, aka Procexp) and Process 
Monitor (go.pcworld.com/pma, aka Procmon) will give you detailed, 
in-depth information on everything running on your system. Procexp 
is a turbocharged Task Manager replacement, and Procmon features 
real-time monitoring of all process operations. It’s technical stuff, but 
if you’re a power user and you want to know exactly what’s happening, 
when, and why, there’s no real substitute, especially not for free.

In conjunction with Autoruns, you can use Procexp and Procmon to 
hunt down even really nasty, antivirus-resistant malware. These are 
the tools that the pros use, and they are an excellent way to learn how 
Windows works for intermediate and advanced users.

11. BITMETER OS AND 12. WIRESHARK
If you want to know how much Internet bandwidth your system is 
using, either because you’re on a metered connection or just because 
you want to know how long it will actually take something to upload 
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or download, BitMeter OS (go.pcworld.com/bme) gives you real-time 
bandwidth analysis in a slick, user-friendly package. If an elderly 
relative asks you why their Internet is so slow, BitMeter’s reporting can 
give you something concrete and easy to understand to show them.

If you’re looking for something more advanced and technical, 
download a network protocol monitor like Wireshark (previously called 
Ethereal). It will tell you about every single piece of data entering and 
leaving your computer, what it is, and where it’s going. Wireshark 
(wireshark.org) is an indispensable tool for many system 
administrators and security professionals, but even intermediate users 
can benefit from the information it provides. 
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How to build, maintain,  
and fix your tech gear.

How I deleted Google 
from my life
BY SAMUEL AXON

I DELETED GOOGLE from my life, and I can show you how to do it, 
too. After being a devoted Googler for many years, I realized putting 
all my data on one platform had its downsides. A couple of factors in 
particular drove me to make a clean break. 

Deleting Google for privacy and security
The appeal of escaping Google comes down to privacy. Google collects 
an alarming amount of data (go.pcworld.com/aada) about you. It’s 
safe to say that if you’re not a paying customer then you’re the 
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product (go.pcworld.com/ytp) being sold, and that’s Google’s business 
model. 

Security goes hand-in-hand with that. I’m sure Google’s servers are 
closely guarded, but I still didn’t want all my data to be concentrated 
in one place. 

To Google’s credit, the company gives you tools to opt out of the 
give-us-your-private-data-for-our-services game altogether. We cover 
the basics in these two articles:

•  How to download your Google data (go.pcworld.com/gda) so you can 
see what’s being recorded.

•  How to delete your Google data (go.pcworld.com/dgd) to protect 
yourself.

Deleting Google for social impact
Another reason to get rid of Google is to make your choice as a 
consumer for a healthier, more responsible media. As a working 
journalist, I’m acutely aware that Google and Facebook jointly 

Google buries 
information 
about what you 
do on the Web all 
over this place, 
including your 
Search History. 
But does anyone 
ever bother 
digging it up?
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dominate the media distribution and discovery landscape. With no 
strong competitors to Google Search in particular, Google’s algorithms 
hold unprecedented sway over the discourse in our society.

The importance of search discovery means that publishers and 
journalists must write stories to match the queries typed in by 
readers. That means coverage is guided by readers’ preconceived 
notions about a news event, not by objective reporting. That’s a 
deeply disturbing state of affairs for any democratic society.

Google outwardly seems as dedicated to responsible stewardship as 
one could hope, but it’s still concerning enough to merit supporting 
alternatives and competitors.

How my Google-free experiment started
When I decided to drop Google, I had just left a full-time job at a 
company that used Google mail and other apps. I stopped using all 
Google products while I freelanced. Note: If you’re an Android user, 
this is basically a no-go. Fortunately, I use a combination of Windows 
PCs, Macs, and iOS devices, so I wasn’t trapped.

Everyone uses Google differently, but I focused on forgoing the 
services that are core to the experience: Gmail, Docs, Drive, Calendar, 
Maps, and Search. 
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Dropping Gmail was easier than expected. I tried Yahoo! Mail, but 
there were too many ads for my taste. The web interface for Apple 
Mail at icloud.com was just adequate. I found Microsoft’s overhauled 
Outlook (login.live.com) web interface (and truly excellent mobile app) 
was the best alternative.

Instead of Docs, I tried Office 365 (go.pcworld.com/o365) and iWork 
for iCloud. I liked them both better than Docs because I prefer native 

Apple’s iWork for 
iCloud lets you use 
its productivity 
applications and 
share content 
across devices.

Dropbox’s file-
sharing features 
are competitive 
and in some ways 
better than 
those in Google 
Docs.
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apps to web apps, and because I think both have more elegant 
designs—especially iCloud. Apple’s iWork for iCloud is similar to Docs 
in that it’s online-only, and designed for collaboration. It also has a 
mobile app. Office 365 will be pretty familiar to anyone who’s worked 
with Office’s desktop versions. 

It was also pretty easy to kick Drive to the curb. Cloud storage 
competitors abound. I always preferred Dropbox (dropbox.com) to 
Drive anyway because I find that its OS X and Windows apps are 
better-integrated into the OS’s normal file browsing experience. 
Google Drive feels like it’s meant to be a place to store documents and 
back up files, not seamlessly augment your local storage—even 
though it does that in some ways. 

Google Calendar has plenty of competition. This is a more personal 
choice, and people can get very attached—consider the furor when 
Microsoft shuttered Sunrise Calendar (go.pcworld.com/mss). On the 
other hand, it inspired us to find third-party alternative calendars (go.
pcworld.com/tpa), which could also replace Google Calendar.  

What didn’t go well
I couldn’t quit everything Google offered so easily. Google Maps 
alternatives were a challenge. Your best bets are Waze (waze.com) or 
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I tried Apple 
Maps. I tried 
Waze. Google 
Maps is still 
the best.
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Apple Maps (go.pcworld.
com/ama), but let’s be 
honest—they have nothing 
on Google Maps. Unlike 
Apple Maps, Waze has a web 
app, and powerful 
community-sourced data is 
its biggest selling point. But 
guess what? Google uses 
Waze’s data in Maps! So 
rather than gaining that 
feature, you’re just losing all 
the stuff Maps has that 
Waze doesn’t.

Google Search rules for a reason. The only two decent alternatives I 
found were Bing (bing.com) and DuckDuckGo (duckduckgo.com).

Bing is a strong competitor. Some features, like video search, are 
even better than what Google offers. But Bing’s algorithm and the 
semantic search show more cracks than Google’s do.

DuckDuckGo isn’t as full-featured, but it records no user data—
that’s the primary selling point of the platform. Both search options 
were passable, but Google has nailed semantic search with a precision 
that no one else can touch.

Back in Google’s grasp
I lived Google-free for five months, compromises and all. Then I was 
hired at a new job that required me to use Google. I considered the 
experiment a success, to the point that I was dismayed to abandon it 
at the new gig.

Google has us in its grasp for good reason. Looking back at my life 
without it, I can honestly say some alternatives couldn’t compare. Your 
mileage may vary based on which services you value most.  

Bing is as good 
or better than 
Google in many 
respects, but 
Google’s 
algorithms and 
semantic 
search win 
hands-down.



How to use Night Light 
in the Windows 10 
Creators Update
THE WINDOWS 10 Creators Update (go.pcworld.com/cup) has a new 
feature that’s supposed to be easier on the eyes and help you fall 
asleep after a long night of web surfing. It’s called Night Light (go.
pcworld.com/nlt), and the feature restricts blue light emanating from 
your display by changing its hue.

Studies have shown that blue light at night suppresses melatonin 
production more than other colors, and shifts the body’s circadian 
timing, thereby disrupting the sleep-wake cycle. Prior to Night Light, 
users had to turn to third-party software such as the always popular  
f.lux (justgetflux.com) to address this issue.

BY IAN PAUL
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To activate Night Light, open the Settings app, and then go to 
System > Display. At the top of the screen under the subheading Color, 
you’ll see the Night Light slider to turn on the feature.

By default, Night Light activates between sunset and sunrise, and 
the color change is moderate. To customize these settings, click on 
the Night light Settings link.

This is what the Night Light 
Settings screen looks like once 
you’ve activated the feature. At 
the top of the screen is a 
button that allows you to 
activate Night Light 
immediately. Otherwise, Night 
Light will turn on between 
sunrise and sunset. (You’ll 
notice my sunset to sunrise 
settings are messed up, 

Activate Night 
Light under 
Settings > 
System > 
Display.

The Night 
Light Settings 
screen.
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because I used a virtual machine to grab these images.)
Below that button is a slider to adjust the color of your screen in 

Night Light mode. The higher up you go on the slider, the less blue 
light will be restricted; the further down you go the more restricted it 
is, but the redder your display will become. 

If activating between sunrise to sunset doesn’t work for you, you can 
change the hours that Night Light works by clicking the Set Hours 
radio button. If you don’t see the radio button, turn on the Schedule 
Night Light slider first. Now just change the clock settings as pictured 
here to whatever suits you.

That’s all there is to Night Light. Besides restricting blue light for 
those who want to sleep better, this feature is also useful for anyone 
using an astronomy app outside during a stargazing session when red 
light is recommended to preserve “night vision.” 

Night Light 
can be 
customized to 
work during 
specific hours. 
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How to get a shared 
family calendar with a 
Microsoft Account
MICROSOFT RECENTLY UNVEILED a helpful new addition to its 
family features that are part of your Microsoft Account. Users who 
need it can now get a shared family calendar on Outlook.com.  

Prior to this, Family settings were mostly for managing the activity 
of children, such as limiting screen time, viewing activity reports, or 
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finding their device locations on 
a map. Adults in the family, 
meanwhile, were merely 
administrators of their 
children’s computer access. The 
addition of a family calendar 
changes that.

The shared calendar is created 
automatically as part of 
connecting a family to your 
Microsoft Account. To get 
started, go to account.
microsoft.com/family (go.
pcworld.com/amf) and create 
your family. The process is very 
simple. To add an adult, click the 
Add Adult icon, enter their 
email address, and click Send Invitation—they will then have to accept 
the email invitation to join your family. If you know the adult’s email 
password, you can also sign that person in to join the family 
automatically.

Adding a child (go.pcworld.com/aac) is similar except you start by 
clicking the Add A Child button, and then add the child’s email 
address. Your child must have an email address to be added to the 
family; there is no way to add an “offline” account or one that is not 
connected to an email account.

Once you’ve created your family, you should receive a notification via 
email that the calendar has been created. This may not happen right 
away as the new feature is still rolling out. You can also check by going to 
Outlook Calendar and looking for Family Calendar under Other Calendars. 

With the family calendar, everyone in your family can use it to 
schedule their extra-curricular activities, view upcoming family 
events, or whatever else makes sense for your household. 

The email 
notification I 
received once 
my family 
calendar was 
created.



CREATING A USB thumb drive loaded with Windows 10 installation 
media is very easy thanks to Microsoft’s Media Creation Tool. With a 
prepared USB drive you can install the latest version of Windows on a 
new PC or have an install drive at the ready (go.pcworld.com/hai) 
should your current rig start to malfunction. 

If you’ve never used the Media Creation Tool, however, even this simple 
process might be a little overwhelming. Here’s a step-by-step guide to 
creating a Windows 10 USB drive with the Media Creation Tool.IM
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How to install Windows 10 on 
a USB drive with Microsoft’s 
Media Creation Tool 
BY IAN PAUL
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The first thing you need to do is go to Microsoft’s dedicated website 
for Windows 10 downloads, and click Download Tool Now to grab the 
Media Creation Tool. Now would also be a good time to insert the USB 
drive you want to use as your installation media. It needs to be at least 
5GB in size (you’ll see “4GB” in the tool, but Microsoft confirmed the 
larger number), and make sure you know which drive letter it’s been 
assigned (D, E, F, etc.) once you plug it in.

Once the tool is downloaded, double-click the MediaCreationTool.
exe file to launch it. After clicking through the licensing agreement, 
you’ll have the option either to upgrade your current PC or to create 
installation media. We want the latter, so select the radio button 
labeled Create Installation Media (USB Flash Drive, DVD, Or ISO File) 
For Another PC. Then click Next.
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By default, the Media Creation 
Tool will download the same 
version of Windows that’s on 
the PC you’re currently using. If 
that’s fine, click Next.

If you need to change 
anything such as the default 
language, edition of Windows 
10 (Home or Pro), or the 
architecture (32- or 64-bit), 
deselect the check box labeled 
Use The Recommended Options 
For This PC. The change most 
users will likely need to make is to the architecture. If you try to 
upgrade a 32-bit PC with a 64-bit version of Windows, for example, it 
won’t work. Once you’ve made the necessary changes, click Next. 

Now you have to decide whether you want to create installation 
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media or just download 
an ISO file. We want to 
create a USB flash drive, 
so select that radio 
button and click Next.

On the next screen, 
you’ll be prompted to 
choose the USB drive 
you want to use. Make 
sure you know the 
correct drive letter as 
mentioned earlier. 
Select it so it’s 
highlighted (the D drive 
is selected in the case 
pictured here), and click Next.

Now the Media Creation Tool will begin downloading Windows 10 to 
your PC. Once it’s downloaded, the tool will then put Windows 10 on 
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the USB drive. After that’s done, your drive will be ready. Next click 
Finish, let the tool clean up, and unplug your USB drive. 



How many light bulbs
        does it take

to change an American?

It’s no joke: climate change is a critical issue for all life 
on Earth. But can the actions of one individual really 
make a difference? Visit nature.org to calculate your 
impact on the world around you and learn about steps 
you can take to make the world a better place for us all.

nature.org/calculate
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External drive died? 
Your data may still 
be easy to recover  

TAWFFIC ABDUL WAHAB’S external hard drive stopped showing up 
on his system. Not a great thing to have happen. However, unlike with 
an internal hard drive, he’s not necessarily looking at an expensive 

BY JON L. JACOBI
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recovery bill.
Note: The following is for external drives that are out of warranty 

and/or without a recovery contract. Use those if they apply, though 
warranties generally don’t include recovery. If you need the data, you 
might want to try these tricks anyway.

Falling bridges
How can I recover a dead drive, you say? Well, external drives utilize 
what’s called a bridge board to handle communications between the 
USB/FireWire/Thunderbolt controller and the native SATA that the 
drive understands. Sometimes, it’s this bridge board that fails, while 
the drive inside remains perfectly usable.

A third-party Kingwin 2.5-inch drive enclosure with the bridge board 

A third-party Kingwin 2.5-inch drive enclosure with the bridge board and hard 
drive removed. If you’re drive is this type, you’re in luck--drives from major 
vendors can be extremely difficult to disassemble.
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and hard drive removed. If you’re drive is this type, you’re in luck—
drives from major vendors can be extremely difficult to disassemble.

To find out whether the drive is still viable, you’ll need to transplant 
it—that is, remove it from the case, then attach it to the SATA 
controller of a desktop PC, or the spare 2.5-inch bay of a laptop if you 
happen to have one of those (and the drive is a 2.5-inch type and thin 
enough). If you want it to remain external, you can buy a new 
enclosure and use it in that.

Screws or demolition
With most third-party, and some 3.5-inch major vendor enclosures, it’s 
easy to remove a drive. Simply remove a few screws to open the case, 
and remove a few more to detach the drive. At worst, you might have 
to pry off a few rubber feet to reveal the screws. Alas, especially with 
major vendors’ 2.5-inch external drives, you might wind up prying 

198



199

apart glued plastic pieces to get to the hard drive itself.
Before you indulge in mayhem, however, make sure there aren’t any 

pry- or pop-off panels that hide screws, and search the vendor’s site 
carefully for instructions. You’re unlikely to find them with the big-
name drives, as what you’re about to do is a warranty-voiding 
procedure, but at least give it a try. You can also check YouTube to 
see if someone else has plotted your course for you.

If you have no luck with instructions or figuring out a non-
destructive method to open the drive, you’ll need to resort to X-Acto 
knives and spudgers (dedicated prying tools). First try running a razor 
or knife along a seam, then use a spudger to try and pry it apart. It may 
give way politely, but more likely you’ll have to use significant force. 
Remember that the drive is useless unless you can remove it, so you 
may have to resort to brute force. Just don’t hurt yourself, or the 
relatively fragile drive inside.

Once removed from the enclosure, attaching the drive to a PC is 
simple. Just dig up, or buy, a SATA cable, open the PC case, and attach 
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the drive using a SATA cable to a free SATA port. There are almost 
always spare SATA power leads coming off the power supply. Find one 
and attach it to the drive. Power up the PC and if the drive is okay, it 
will spin up and appear in Windows Explorer. If it doesn’t, check Disk 
Manager to see if it’s a foreign file system. You might have to boot 
using a live version of Linux, or use a Mac if it’s EXT or HFS.

If the drive spins up (you’ll hear it if it does—put your ear next to it) 
but then spins down, or doesn’t appear under Windows or Disk 
Manager, you have one more trick you can try: freezing the little 
sucker. This can keep a wonky bridge or controller chip alive long 
enough to pull off a few vital files. I’ve succeeded with this trick 
multiple times, and failed a lot more.

If all else fails
If none of those tricks work, it’s time for a data recovery service. 
Assuming the data is that important and can’t be replaced. Services 
vary in cost from expensive to very expensive, and are available from 
most electronics and office box stores. You can also find services 
such as Drive Savers online (go.pcworld.com/dso).

Note: Some drives, such as Seagate’s Backup Plus Fast, run two 
drives in RAID 0 where data is divided between the drives. You’ll 
need a recovery program such as R-Studio to recover data from a 
setup like this. 



Tech Spotlight
A video showcase of  

the latest trends  

» Gigabyte is one of the biggest 
motherboard makers in the 
world, and we visited the 
company’s factory in Taiwan  
to find out how they’re 

manufactured. Humans and machines often work together. Machines 
that attach teeny transistors have humans managing their supply. Small, 
wheeled robots deliver components to people on the assembly line. 

How a   
motherboard 
is made

Watch the 
video at

go.pcworld.
com/mbmvid
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