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The Electronic Frontier Foundation is the leading nonprofit
organization defending civil liberties in the digital world.
Founded in 1390, EFF champions user privacy, free expres-
sion, and innovation through impact litigation, policy
analysis, grassroots activism, and technology development.
We work to ensure that rights and freedoms are enhanced
and protected as our use of technology grows.
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SUMMER SALES

THIS ISSUE of Maximum PC is hlled
with glimpses into the future—next-
generation Zen 5 chips from AMD [page
8], the future of gaming keyboards with
8,000Hz polling rates [page 49], as well
as the first ARM-based Snapdragon X
laptops and their amazing battery life
[page 72]. But as any bargain hunter
will know, the release of the next big
thing often results in great discounts

on last season's model. And we really
are seeing some excellent bargains at
the moment, particularly on items like

graphics cards, RAM, and S50s.

This 1s why weve chosen to build
a $999 gaming PC this issue to take
advantage of all the great value PC
tech that's out there. The last time we

attempted such a budget build was
in May 2023, when it felt like we were
building a machine of compromises,
thanks to a mini-ITX motherboard that

lacked PCle ports, already outdated

DDR4 memory, and an Intel Arc A750
graphicscardwhen!'d preferan AMDor

Nvidia alternative. This year's attempt
features no such concessions—this Is
a machine that boasts a full-size ATX
motherboard, fast DOR5 RAM. and
an AMD GPU that's capable of 1080p
gaming at Ultra settings. Its also
housed in what our builder Zak has
described as the best budget case of
all time” from Phanteks lalso reviewed
on page 82, which means that this is a
machine that s all killer and no filler.
its also a PC that answers our
reader B. Duggan's question from last
Issue about the perfect PC to take to
college, which is something a lot of
students will be thinking about as they
gear up for the new academic year. If
your budget |or let's be honest, parents
or guardians| can stretch a bit further,
then Zak has also detailed the best
upgrades you can make for $250, $500,
and $1,000, and how much of an impact
those spends will have on performance.

N submit your questions to:

editorial

Cocker

He also helps you avoid any pitfalls
with potential bottlenecks, so you don't
waste money where you don't have to. It
all starts on page 16.

In our reviews section, the march
of the OLEDs continues as we give
our verdict on two new models from
Samsung and Philips—two titans of the
display industry. While | use a 34-inch
ultrawide OLED, | admit to having my
head turned by a 4K model, perhaps
just not the one featured this 1ssue. We
also take a look at a couple of excellent
cases, a couple of new laptops, and
Netgear's first very expensive!] WiFi 7
mesh system. It begins on page 74.

We also have a couple of features
that are exactly the sort of classic deep
dives that you tell me you love when you
write in to our letters section [editor(@
maximumpc.com). The first is a data-
led investigation (page 32] by Jarred
Walton onwhether it s better to upgrade
your CPU or GPU when chasing better
gaming performance, plus whether
AMD's much-loved Ryzen 7 7800X3D
is still the best chip to buy for higher
frames. Then Zak looks at gaming
keyboards |page 44], what features are
important to have, and whether polling
rates are really that crucial.

Dontworrythough, we have plenty of
tutorials as well, including how to turn a
discarded USB stick into an emergency
rescue disk, recover deleted files
without having to pay a specialist, clean
and optimize your PC for free, and how
to edit a podcast in Audacity 3.9.

Enjoy the issue!

Q%W

Guy 15 Maximum PC's editor-in-chief.
He built his first gaming PC in 1997 to

play Tomb Raider on 3dfx, and has been
obsessed with all things PC ever since.
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/ First Zen 5 Chips
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New desktop and mobile chips put AMD back in charge

TECH COMPANIES love launching
new products at trade shows,
and at this year's Computex,
AMD treated us to a major chip
announcement: the first Zen b
processors. There are six new
Zen o processors, four desktop
versions, and two mobile,
codenamed Granite Ridge and
Strix Point. £Zen 5 architecture
offers, according to AMD, an
IPC [Instructions Per Clock]
gain of 16 percent over Zen
4, which, as generational |IPC
bumps go, is about average for
a change of Zen architecture.
There had been some

speculative rumors about a
higher IPC than this, with 30
percent touted. This would
have been amazing, but proved
spurious. As it is, the bump is
enough to allow AMD to offers
“the fastest consumer desktop
performance in the world”,
as CEO Lisa Su proclaimed
from the main stage. They

aren't the best gaming chips,

v

however—that honor still falls
to the Ryzen 9 7950X3D with
its 144MB of cache. We expect
a V-Cache Zen 5 chip this fall.
Top dog of the new Zen 5s Is
the Ryzen 9 9950X, a 16-core
chip with a base clock of
4.3GHz, a top boost of 5.7GHz,
and a TOP of 170W. Below this
sits the Ryzen 9 9900X, a 120W,
12-core version with a 4.4GHz
base clock and 5.6GHz boost.
Next is the 65W Ryzen 7 9700X
with eight cores, a 3.8GHz
clock, and a 5.5GHz boost. Last
Is the 65W, six-core Ryzen 5
600X, with a 3.9GHz base, and
a 5.4GHz boost. Core counts
havent changed over the
Zen 4 chips, and base clocks
have dropped against Zen 4,
from 200MHz on the top chip,

and 300Mhz for the 12-core.
The two 65W chips get more

significant drops of 700MHz
and 800Mhz, Apart from
the top chip, all have power
consumption reductions of
about 30-40 percent, largely
thanks to the new 4nm process
and reduced base clocks. All
use the AMS socket, which
AMD promises to support until
at least 2027, This implies
that Zen & chips will see
some AMS use., since

theyre expected in 2026.

We also have two new AMSD
motherboard chipsets: X870
and X870E. Both offer DDRS
memory and PCle 4.0 and 5.0
support. You'll also be able to

drop your new Zen 5 chip into a
600-series board after a BIOS
upgrade.

As with all AMD chip
launches, we got a set of
bar charts that show how
wonderful they are. Obviously,
AMD s biased on this. The slide
for the Ryzen 9 9950X matches
it against the Core 17-14900K
on a selection of productivity
and gaming benchmarks. The
best result is a whopping 26
percent lead in Blender, while
Cinebench R24 is 21 percent
ahead. Gaming results are less
dramatic, ranging from four
percent running Borderlands
4, to 23 percent with Horizon
Zero Dawn. AMD also claims
a 20 percent lead in Al
processing. It estimates that
Zen 5 has an 11 percent lead
in gaming, and 21 percent In
productivity. All this 1s against
Intel's Raptor Lake refresh,
but the real rival will be Arrow
Lake, due this fall.

Alongside these desktop
chips come two mobile Zen 5
chips, the Ryzen Al 300 Series,

a name designed to highlight

The Zen 5's launch gives

AMD pretty much a clean
sweep of the CPU crowns

the Al features ready for
Microsoft's Copilot+ PC. The
more powerful 15 the Ryzen
Al 9 HX 390, a 12-core chip
with a base clock of 2.0GHz
and maximum boost of 5.1GHz.
it has four full Zen 5 cores
and eight compact bc cores.
The integrated Radeon RDNA
3+ graphics has 16 compute
units. The 10-core Ryzen Al 9
362 drops the boost to 5.0GHz,
and loses two compact
cores. Both boast a 50 TOPS
NPU, exceeding the 40 TOPS
needed to join the Al PC club,
and topping Qualcomm's
best. TDP is between 15 and
b4W. A host of systems have
been announced, including
from Asus and MSI. Early
benchmarks are promising,
appearing to trounce Intel’s
Core Ultra 185H. They are
“simply the best mobile CPU",
although we await Intel’s Lunar
Lake, as well as the Strix Halo
chips. Although there's nothing
official from AMD, rumeors are
rife that they aren't far behind.
Strix Halo features a multi-
chip design with up to 16 cores

and 40 compute units in the
integrated graphics, and an
NPU boasting 70 TOPS.

We won't get a clear view
of the state of play until Intel’s
rival architectures appear, but

until then, AMD appears to
be top banana right across
the spectrum, claiming
the fastest gaming chip,
productivity chip, mobile
chip, and integrated Al. The
new CPUs will be available
any moment now. =CL

& AMD
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APPLE WORKING
ON BUDGET
VISION PRO

VISION PRO is an undoubtedly impressive piece of VR kit, with a equally impressive price:

it starts at $3,499. Apple has reportedly hit pause on the development of the Vision
Pro 2 in order to concentrate on a budget’ version. Staff have been reassigned to the
project, codename N109, which was started in 2022. Apparently, the idea is to price
it next to premium iPhones at around $1,600. The new version was originally slated
for this year, but i1s now expected late next year. Going for a cheaper model first over
another high-end one is probably a good call. The Vision Pro was expected to sell over
700,000 units, but it'll be lucky to shift much over 400,000 this year. The expense is a big
factor, although itisn't without other issues [heavy battery pack, fragile visor, and lack of
software]. Apple has a history of making something special and waiting until the market
catches up. The firstyear of the iPhone didn't actually go that well. Despite its flaws, the
Vision Pro undoubtedly does have that touch of Apple magic. -CL

FTC SUES ADOBE

THE FEDERAL TRADE COMMISSION has itseyeson s«
Adobe for breaches of ROSCA [the Restore Online : -

Shoppers’ Confidence Act). This was enacted in —
2010 to protect consumers from online feesthat =
weren't made clear beforehand. Adobe has been %7
pushing people toward an annual subscription billed ™,

monthly, at $59.99 a month for the Creative Cloud All -

Apps package. What isn't clear is what happens if you

cancel the account, because that information is buried in tiny

text that mentions a "early termination fee”. You only get full details when
you try to cancel, and that fee is half of any remaining months. Also, the FTC
alleges that Adobe makes subscription cancellation difficult, incorporating
‘resistance and delay” tactics. Some customers are left thinking they've

canceled their package, only to be billed. This is exactly what ROSCA was
designed to stop. Subscription services are everywhere, and companies have

no incentive to make cancellation easy. Allegedly, Adobe is aware of this, and
chose to wait for legal action before sorting it. Not cool, guys. —CL

" Tech Triumphs and Tragedies

A monthly snapshot of what's good and bad in tech

TRAGEDIES

Al OVERVIEWS BROKEN

Google's attempt to fix its Al
search hasnt worked, delivering

mistakes and wrong answers.

TRIUMPHS

CLOTHES THAT DISSOLVE
Researchers have found a way to

spin gelatin into clothes fibers that
can be dissolved in water,

MASSIVE CPU BOOST

Flow Computing has plans for a
Parallel Processing Unit [PPU] that
accelerates CPU speeds by doing
simple jobs in parallel.

MINECRAFT ACCOUNTS
Players that didn't migrate their
Mojang account to Microsoft
have had them deleted, and have
to buy a new license.

SMALLER AND SMALLER

Afterits first High-Numerical
Aperture EUV lithography machine
for Intel, ASML is making an even

more advanced Hyper-NA system.

MICROSOFT MANDATORY

Win11 setup will no longer
accept a fake email. Microsoft
increasingly sees Windows as a

data-gathering and sales tool.

COMPUTEX 2024
Cool cases, wacky
mods, and more

THE THEME of this year's Computex was
Al, two letters that are already getting
tired pretty quickly. This year saw 1,500
companies with over 4,500 booths, and
alongside the usual array of new monitors,
laptops, and other kit, it also attracted
myriad oddities, innovations, and more.

MSI's MEG Vision X Aldrew the attention
of Intel CEQ Pat Gelsinger, who signed it
and added awesome’. The front of the case
is a 1080 by 1920 touchscreen. You can
run M5Sl's system software-monitoring
temperatures, frequencies, lighting
effects, and so forth, or use it as a second
Windows screen. It's an experimental
model so far. Ducky, the mechanical
keyboard people, had their new One X,
the first to use Cherry's innovative MX
Multipoint system to adjust the actuation
points, which i1s cheaper, and uses less
power than Hall Effect switches. It will be
available later this year for between %140
and $170. We saw another stab at adding
extra screens to laptops, as Acemagic
brought its X| Dual-5¢creen model along,
with a traditional 14-inch screen, and a
second that folds to the side or behind,
allowing you to sit opposite somebody for a
presentation. Two screens means battery
drain is sharp at four hours, and it's heavy.
It's set to ship next year. Cooler Master had
a prototype miniature arcade machine, the
Retro Machine, complete with joystick and
four buttons. No plans for production yet
though. Asus ROG also had a UPS called
Mjolnir, shaped like Thor's hammer.

There were a lot of cases: folding, open
frame, and a lot with glass panels. Corsair
had its 000D, a bit of a beast designed
to accept two full systems in one. At the
other end of the scale, Fractal brought an
experimental Raspberry Pi case. There
were also a lot of customized cases—we
had ones in the shape of a gas pump, coffee
machine, beer pump, a claw machine, ED-
209 [think RoboCopl, a turtle, and one with
a goats head breaking open a globe of
Earth [your guess as good as ours). All the
fun of the fair... -CL
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NVIDIAWORLD'S
MOST VALUABLE

COMPANY

Al has earned the green
team a fortune

THE LIST of most valuable companies
has been topped by big tech for years.
Apple has generally been in prime place,

with Microsoft and Alphabet occasionally
usurping it. Now, we have a new winner:
Nvidia. In mid-June, it became the world s

most valuable company by market
capitalization at $3.34 trillion. No prizes
for guessing why. The growth of Al has led
to every other big tech company beating a
path to buy its high-end accelerators.

Last year, Nvidia sold 3.76 million data
center GPUs—9%8 percent ofthe market. Un
March 18, Nvidia announced its Blackwell
family, which it promised would power
‘a new era of computing”. The 208 billion
transistor B200 chips are built into GB200
systems that are 30 times faster and use
less power than the previous generation.
A tour by CEO Jensen Huang promoted
Nvidia's new hardware and future plans.
The stock price responded, briefly making
Nvidia the world s most valuable company.

Elon Musk wants his X platform to be at
the forefront of Al, and plans toadd 300,000
Blackwell B200 chips to his servers.
These will replace the 100,000 H100 GPUs

the firm already runs. Apparently, the
power consumption of these, at 1 gigawatt,
s a concern lenough to run about 700,000

houses). Nvidiasays thateach B200 ‘might’
cost between $30,000 and $40,000.

Market capitalization isavolatile metric,
however. Une dodgy announcement can
knock billions off the price. Nvidia's stock
took a small tumble after its high, and slid
off the top spot. Pundits think we're not far
away from the first ¢4 trillion company,
with top contenders being Apple,
Microsoft, and now Nvidia. -CL

Microsoit cans Recall

PART OF MICROSOFT'S PLANS for the Al PC, or Copilot+, was Recall. This Al-
powered system takes snapshots of your screen and uses OCR to produce
a searchable database of text. Sounds useful, but not everybody was
happy. The system Is unselective, so bank details, private correspondence,
and more is logged, creating a treasure trove of data for hackers and the
curious. Anybody using your account has full access, itself something of a
concern, but it was discovered that physical access to your system wasn't
even required. Those text files can be accessed by anyone with a Windows
profile on that system, a process that can be actioned remotely.

As pressure grew, Microsoft made a few tweaks, making it an opt-
in feature, and adding some encryption. Then it limited it to its Windows
Insiders program. As the head of the Windows team, Pavan Davuluri, put it;
“We are adjusting the release model for Recall to leverage the expertise of
the Windows Insider community to ensure the experience meets our high
standards for quality and security.” That didn't last long—Recall was stripped
out of the beta program, and is currently unavailable. What Windows saw as
a useful tool to browse your past actions, others viewed an insecure piece of
spyware. Its future is unclear, but in its present form it won't fly.

Having your PC record everything you do turned out to be an unpopular
idea. Who didn t see that coming? -CL

10:11 PM

Audio Al
watermark

Meta has an Al watermarking
system called AudioSeal that can
add and then detect watermarks
in audio data. The digital tell-tales
are distributed acrossthe data, too
small to be noticed by the human
ear, but easy for an Al system to
detect. Earlytests show 90 percent
accuracy. However, Meta has no
plans to use watermarks in its
AudioBox or VoiceBox tools. Why
not? Online disinformation is a real
and growing problem. A universal
standard would be ideal—until
then, something is better than
nothing. At least Meta has new a
policy of labeling Al content. It's a
start, but more robust embedded
watermarks for Al content are
needed. AudioSeal is available on

GitHub if you want a peek. -CL

hacked

A forum had a post from a group
called IntelBroker that claimed to

have AMD data for sale, including
product, employee, and customer
details. AMD investigated, and did
not confirm any losses, although
there was a data breach. This was
followed by a report that damage
was limited in scope. It also said it
wasworkingwithlawenforcement
and a third-party hosting partner.
It transpires that the data was
from a vendor's system. AMD has
been suitably tight-lipped about
what has been stolen, and says it
is unlikely to have any significant
effect on business or operations.
IntelBroker has managed some
high-profile breaches in the past,
including one at Los Angeles
International Airport. -CL
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Jarred Walton

Intel Taps TSMC for its
Lunar Lake CPUs

_ In microprocessor manufacturing technology for
decades but the soon to be released Lunar Lake processors will primarily
be produced using technology from TSMC. It's not the first time Intel has
used another company's process technology, but it's the latest CPU cores
being produced elsewhere. And that's only the start of the changes.

The simple explanation for the use of TSMC's N3B
node for the main compute tile is it was better
than what Intel had in the design phase of Lunar
Lake. Intel stalled on 14nm process technology
for what seemed like ages—it was first used in the
4th Gen Haswell chips in 2014, and extended to the

11th Gen Rocket Lake CPUs in 2021, TSMC passed
Intel, and 1s now considered the leading foundry for

semiconductor manufacturing. Te prevent similar
issues, Intel has altered how it creates new chips.

Intel has an initiative to release five nodes In
four years. It started with Intel 7 in 2021 with the
12th Gen Alder Lake. Meteor Lake chips are the
first to leverage the Intel 4 node, and the dense
core Sierra Forest Xeon CPUs recently launched
using Intel 3. That leaves Arrow Lake CPUs as
the first to use Intel 20A. Next year, Intel plans to
launch Panther Lake and Clearwater Forest on its
Intel 18A node. But what about Lunar Lake?

One of the major design changes Intel has made
s to switch from proprietary tools for designing
its processors to industry standard. Previous
chips often used manually designed circuits, with
functional blocks containing tens of thousands of
cells. The new tools can contain blocks of up to
millions of cells, and will improve design times,
increase die utilization, and reduce die area.

The new tools also make the processor designs
more portable so that Intel can portanarchitecture

Lunar Lake consists of a compute
and platform controller tile by TSMC.

between TSMC N3B and Intel 20A
without a ton of rework. The design
methodology apparently makes 99
percent of the design transferable
from one process node to another,
which 15 key to getting newer
processors out more qguickly,
avoiding the stumbles of the
14nm era.

These design tools relate to
Lunar Lake and Arrow Lake, which
will both use the new Lion Cove

P-cores and Skymont E-cores.
Lunar Lake uses TSMC's 3NB
for the compute tile, Arrow Lake
should be the first to use Intel 20A
for the same core architectures,
though with other differences in
core counts. Which process node
Is superior? Thats hard to say,
as process node names are more

about marketing than transistor

sizes, but clearly Intel expects to
be competitive with TSMC.
Besides the compute tile, Lunar

Lake has a platform controller
tile that will use TSMC's Né node,
This houses all the external |/0
functions for the chip, including
the memory controllers, PCle

4.0 and 5.0 interfaces, Wi-Fi and
Bluetooth, and Thunderbolt,
plus USB controllers. External
interfaces don't scale as well with
smaller manufacturing nodes, so
putting this on an older and less
expensive node makes sense. You
can see the platform controller
and compute tiles in the photo,
with the narrow rectangle on the
left being the platform controller.
There are some interesting

changes when comparing Lunar
Lake to Meteor Lake. MTL had four
primary tiles, plus the Foveros tile,
while ARL cuts that to two. All the
CPU, GPU, and NPU processing 1s
in the compute tile this time, while
MTL separated these into three:
compute, 10, and SoC. As Intel
becomes more comfortable with
mixing and matching technologies,
we can expect to see differing
approaches based on what's best

for a particular design.

Jarred Walton has been a
PC and gaming enthusiast
for over 30 years,

AuG 2024 | mumawre | 11
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LTHE BES T STEAM DECK GAMES

are our favorite additions to PC gaming in years.
They're perfect for those who don't want to play

PC gamesin bed or on the sofa, and with Verified
Playable support for more than 10,000 games now,
there are almost too many options to choose from.
More games are getting verified for the Steam Deck
every day, but here's our pick of the best.

Charming, deep, and constantly surprising, Dave the
Diveris packed with activities. An adventure RPG

featuring deep-sea exploration and fishing during

the day and sushi restaurant management at night, it
sounds pretty pedestrian—until you clock the stunning
pixel art and characters. Even the credits sequence
gives you a new game to learn and play.

$19.99, https://store.steampowered.com/
app/1868140/DAVE_THE_DIVER

This action platformer debuted in 2018, but its
presentation and combat are perfect for the Deck.
Sure, the punishing structure can cause grief, but
with experience comes knowledge of which routes to
take, and how to get back to those tricky boss battles,
$24.99, https://store.steampowered.com/
app/588650/Dead Cells

——— ‘Ir- —

ol '-“'—_-—__

o I PEDE oy

A roguelike single-player deckbuilder, it's one of the
most elegantly designed games ever, even spawning
its own subgenre. Ilt's the essence of a great card
game: the joy of building a machine and optimizing it
as much as you can. If that isn't enough, moddability
opens up whole new decks, enemies, and cards to
tinker with. Truly a genre-bending achievement.
$24.99, https://store.steampowered.com/

app/646570/Slay the Spire

12 | wwmowm | aus 2024

This farm life sim has built quite a following. Its
escapism is a bit rough around the edges, but that
hardly matters when youre fishing on a pier, or
befriending a homeless person in a tent.

$14.99, https://store.steampowered.com/

app/413150/Stardew Valley

Untethered from a desktop-grade CPU, this starts to
chug a bit in those late run steamroll sequences, but
It doesn't really demand twitch reflexes. More to the
point, it Is a fun roguelike that absolutely sucks you in.
it [l also only Kill your free time, not your wallet.
$4.99, https://store.steampowered.com/
app/1794680/Vampire_ Survivors

B MINTROCKET UMBLE BUNDLE, MOTION TWIN, CONCERNEDAFE, LUCA GALANTE
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The battle for next-gen

Jeremy Laird

1apt0ps and handhelds

has settled on the orgy of silicon, sweat-shop capitalism, and
silly Al marketing straplines that was the 2024 Computex show In Taiwan.
All that's left bar the cocktall of air-travel contracted pathogens currently
laying waste to the post-Computex attendees i1s to decide which was the
best new laptop chip announced at the show. AMD s or Intel s?

| know what youre thinking. What about
Qualcomm’s new Arm chip, the Snapdragon X7 |t
may well be a turning point for Arm on the PC, but
there's a long way to go, and much to prove, not
least the efficacy of its x86 emulation. In reality,
the vast majority of laptops are still going to use
AMD and Intel xB6 chips for several years to come.

In some ways, Intel's Lunar Lake and AMD's
Strix Point APUs are a bit of a mismatch. The latter
has 12 CPU cores to Intel's eight. It's not quite a
directcomparison, as bothchips are hybrid designs
with two types of CPU core. But in raw processing
terms, you'd think AMD has the clear edge.

On the other hand, CPU grunt isn't critical in
a laptop or handheld gaming context. You want
enough CPU power without murdering the battery,
so efficiency iswhere Intel scoresits first on-paper
points, Lunar Lake has on-package memory, which
s a clear efficiency move, even if it makes post-
purchase memory upgrades impossible.

Intel has alsowound back onitschiplet approach
with Lunar Lake. It only has two active chiplets,
where its existing Meteor Lake chip has four. All
the important bits are in the main compute tile.
For sure, AMD's APU is a single-chip monolithic
design, which is best for efficiency, but Intel seems
to have minimized its disadvantage there.

Perhaps most importantly, that big compute tile
in Lunar Lake is built on TSMC's N3B node, while

AMD s 5trix Point uses the same 15SMC N4 node as
its predecessor. Intel has a clear node advantage,
and that bodes well for power consumption.

Intel's Lunar Lake also has what you might
call a full-on hybrid CPU architecture. Intel’s
Performance and Efficient cores are of quite
different designs, with the latter optimized for low

power consumption. By contrast, the Zen 5and Zen
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Chip wars: Intel’'s Lunar Lake will battle AMD's Strix point for mobile dominance.

5C cores in AMD’s Strix Point are
functionally identical.

It etficiency looks like advantage
AMD, what about graphics grunt?
This is much harder to judge. In
some ways, we have a better idea
of what AMD is bringing. 5trix
Point will top out with 16 graphics

compute units, up from 12 in its old
Hawk Point APU, The iGPU in Strix
point runs faster, up to 2.9 GHz to
Hawk Point's 2.7 GHz maximum.

The IGPU in Strix Point has also
been upgraded from AMD RDNA 3
spec to RDNA 3.5. We dont have
many details as to what KUNA 3.5
means versus the existing RDNA
3 graphics architecture, but it may
boost ray tracing performance.

As for Intel’'s Lunar Lake 1GPU,
that's more of an unknown. It has
eight graphics execution units—
the same number as the existing
Meteor Lake mobile chip. Butthat's
eight of Intel's new Battlemage

spec EUs, where Meteor Lake
leverages the Alchemist graphics
architecture, The caveat is Intel's
patchy graphics driver quality.
You have to give AMD the clear
advantage when it comes to
performance consistency.

Circling back to efficiency,
16 RONA 3.5 cores on TSMC N4
silicon is a bit of a worry when it
comes to power consumption. Its
not like existing gaming handhelds
with 12 RDNA 3 cores offer great
battery life. Intel may have the
edge for battery life, while AMD
will have the faster chip. Either
way, | reckon there are going to be
some fantastic laptops and game-
changing handheld PCs when
these new chips hit the market.

o1x raw 4K panels for break
fast, laced with extract

of X86... Jeremy Laird eats
and breathes PC technology.
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Server teething
troubles

| followed your feature on
building a new server, but
decided to install Ubuntu
24,04 LTS instead of Debian,
as | know it better, and the
new LTS supports Podman
4.9.3. So far, so good, but
|'ve run into two annoying
problems. The major one
is that if | leave the server
unattended for a short
period, my Nextcloud client
reports that the serveris
disconnected. If | log on to
the server through cockpit,
the connection is restored,
but as soon as | leave the
server to its own devices, it
disconnects again.

The second problem is
that | cannot get the server
to shut down on a schedule.
|'ve edited both user and
root instances of crontab,
but however | phrase the
command, it's ignored. Can
you suggest what to do?

—~Charles S Currier

THE DOCTOR RESPONDS:
The answer to the first of
Charles problems was
buried in the system logs.
We directed him to the Logs
section of cockpit, where he
immediately saw a series
of warnings that containers
were closing and going
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> F1x server problems

> Extend movie files
> 0OEM license

to sleep after a period of
inactivity. By widening the
filter to show events with a
priority of Info and above’,
Charleswas able totrace
the precise point at which
the containers started to
shut themselves down with

the following message:
pam_unix{cron;session);
sesslion closed for user
Charles

This confirmed that
Charles hadn't set his user
account to linger’, which
ensures that rootless
Podman containers continue
to run in the background
even when the user has
logged out or after the
server has been left idle.
The fix is a single command:
sudo loginctl enable-linger

When it came to resolving
Charles other problem, the
Doc found himself going
around in circles trying
to find the precise syntax
required for scheduling
a shutdown. The crucial
bit of missing information
was the exact path to the
shutdown utility, which
has to be included in the
crontab script. Once we'd
identified the path was /
sbin as opposed to fusr/
sbin, Charles problem
was solved. To schedule
a shutdown for every day

at 1am, then issue the

following command:
sudo crontab -e

If necessary, press 1 to
edit using nano, then add the
following line:
01***/sbin/shutdown -h
now

Press X, followed by Y, to
exit back to the Terminal.
You should be notified that
changes have been made
with a crontab:installing

new crontab’ message.

Self-hosted VPN

After following your
WireGuard VPN server
feature in the June 2024
issue, | can now dial in
securely to my home
network. Now, |'d like to
remove public access to
some of my more sensitive
services, like my password
manager. What steps should
| follow, and are there
drawbacks? —Gary L Robins

THE DOCTOR RESPONDS: If
you've been following our
tutorials to hosting your
own services, chances are
they've been set up using
Docker or Podman. It's also
likely that you configured
remote access with the help
of Nginx Proxy Manager, in
which case it's quite simple
to make the switch.

Start by logging into
your Nginx Proxy Manager
setup and select Proxies.
This gives you the local IP
address land port number]

you'll need to access your
services. It's also where you
can flick the switch off to
disable remote access from
outside your VPN.

The drawbacks relate
mainly to connecting
locally over https, where

you'll see warnings about
untrusted certificates, which
can be ignored. However,
there may be other side

effects. For example,
Vaultwarden is configured
to connect internally via
the insecure http protocol
[http://192.168.x.y:8080).
This won't stop you
connecting through a
browser add-on or desktop
or mobile app, but you can't
access the web vault directly
through your web browser.
The other consideration
Is that you'll only be able
to log on remotely through
devices that connect through
your VPN. This might
require you to leave the VPN
permanently connected on
those devices, which means
all apps and services will
be channeled through your
home network. To counter
this, you ll need to configure

lll"'.
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N submit your questions to: doctor@maximumpc.com
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the WireGuard client app

on each of your devices
accordingly—tap to expand
your home connection, then
tap the edit [pencil] icon,
followed by All Applications’
to set up include-only filters
restricting the connection to
specific apps only.

VirtualBox

missing files

|'ve downloaded an update
to VirtualBox, but when |
come to install, I'm told
about missing dependencies
[Python Core and win32apil.
Rather than download and
install them, the installer

appears willing to proceed
without them. Do | need
these files, and if so, where
do | get them from?

—Leslie Shuster

THE DOCTOR RESPONDS:
If you ve skipped this step on
older versions of VirtualBox

with no ill-effects, then you
can probably do the same
here, but adding these
components gives you more
options, particularly when
using VirtualBox on the
command line.

To add them, download
the latest version of
Python lwww.python.org/
downloads], clicking the
link for the latest stable
version—3.12.3 at time
of writing. Double-click
the installer, checking
both options ['Use admin
privileges...’ and Add
python.exe to PATH'] before
clicking ‘Install Now'. Once
the installation is complete,
simply click Close.

One final step: right-click
the Start button and choose
Command Prompt [Admin) or
Terminal [Admin], then issue
the following command:
py - pip install pywin32

Once installation is
complete, reboot your PC,
and everything should be
configured for VirtualBox.

Time-shifting tricks
I'd like to take a commentary
track from one MKV file

and add it to another,

plus add a subtitle track

File Machine View [Input Devices Help
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Youcantransfer OEM licenses betweenvirtual machines.

I've downloaded from the
Internet. The problem is that
neither audio nor subtitles
sync up correctly. | basically
need to trim eight seconds
from the beginning of both to
align them correctly with the
video. What tools do | need
and how do | go about it?
—Jared T Maxwell

THE DOCTOR RESPONDS:
Originally, we looked at
trimming eight seconds
from the beginning of both
audio and subtitle tracks.
You can do this using
MKV ToolNixGUI, which we
featured in the October 2023
iIssue. Use the Splitting’
section under the Dutput tab
to split the extracted audio
track into two, which lets
you slice away the first eight
seconds. You can achieve
something similar with
subtitles using Subtitle Edit
(www.nikse.dk/subtitleedit/
help) by importing the
subtitle file and choosing
‘Synchronization > Adjust all
times [show earlier/later]’ to
bring the subtitles forward.

However, this assumes
that no one is talking in the
first five seconds on the
commentary track. If they
are, you must either lose
some of the commentary or
try a different approach: add
eight seconds of video to the
start. This is tricky, because
the blank file must have the
same video and audio tracks
as your main file.

To do this, use the ffmpeqg
command-line tool, which
Is included with apps like
Handbrake [if it's missing,
you can download the

binaries from https://

ffmpeg.org/download.
html]. After ffmpeg adds
the extra seconds, you
can use MKVToolNixGUI's
multiplexer to combine it
with your commentary and
subtitle tracks.

To ensure the blank file's
video and audio tracks match
those in your main file,

open the file in VLC Media
Player and choose Tools >
Codec Information. Make

a note of Video resolution’
and ‘Frame rate’ [round
this latter number to the
nearest whole number]
under Stream 0, and the
Codec type’, Channels’, and
‘Sample rate’ under Stream
1 for the audio track. Once
noted, right-click inside the
folder containing your main
MKV file, and choose Open
in Terminal’ or Open in
Command Prompt’.

Now, enter the following
command, adapting the
‘color’ filter to match
your video resolution
[s=1920x1080], frame rate
[r=24) and duration [d=8]:
ffmpeg -f lavfi -i color=c=hbl
ack:s=1920x1080:1=24:d=8
black.mkwv

Next, add an audio track
that matches the one in your
main file. Adapt the ‘anullsrc’
to your audio track’s channel
layout [such as c=stereo
or c=5.1] and sample rate
(r=48000), plus change -c:a
aac to -c:a acd if necessary:
fimpeg -1 black.mkv -f lavifi -1
anullsre=r=48000:cl=stereo
-C!V cOpY -c.a aac -shortest
black-with-audio.mkwv

Open your text editor and
iInsert these two lines:
file 'black-with-audio.mkv'
file 'main.mkv'

Change main.mkv to your
main MKV file's name, then
save the file as ‘input.txt’
into the same folder as the
two named files.

Now, enter the following
command to stitch the two
files together into a single
file called output.mkyv:
fimpeg -f concat -i input.txt -c
copy output.mkwv

Double-click the output.
mkv file to confirm there's
eight seconds of black and
silence at the start before
the main file's video and

audio feeds begin. Use
MKV ToolNixGUI to add audio
and subtitle tracks from your

other file to output.mkv.

Reusing OEM licenses
I'm looking at a Windows

11 OEM license to run on

a virtual machine, asit's
cheaper than a reqular one.
I've heard it's possible to
reuse this license on another
virtual machine—is that true?
—John Matheson

THE DOCTOR RESPONDS:
Yes, as long as that virtual
machine is running on the
same PC. Because the
underlying hardware is

the same, you can transfer
your license from one VM
to another. Log into the VM
using a Microsoft account, so
the license can be registered
digitally [go to Settings >
System > Activation and
expand ‘Activation state’'].
Transferring the license
is done by skipping the
prompt to enter the product
Key when you re installing
Windows. Once installed,
go to Settings > System >
Activation, and click the
Troubleshoot button. When

the Troubleshooting has
completed’ dialog appears,
click ‘I recently changed
hardware on this device'.

If prompted, sign into
your Microsoft account. A
window will appear listing
your registered devices.
|dentify your old VM, check
‘This is the device that I'm
using at the moment’, and
click Activate to transfer the

license across. O
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The Best Sub-S1.000

Gaming PC pushing
the envelope on value

With Ryzen 3000 right around the corner, is now
the perfect time to buy™? Zak Storey finds out

LET'S FACE IT, PCs are too expensive,
Over the last ten years, graphics card
prices have soared ever upward.
Regardless of whether you support team
greenor teamred, thetrend has beenthe
same. CPUs likewise have ballooned in
price, and building an entry-level gaming
PC for sub-$400 is a thing of the past.

That's a sad fact, but it's true. At
launch, the humble Nvidia GeForce GTX
780 cost just $400. 10 years later, the
RTX 4080 is now double thatto $1,200. No
matter how you split it, that cost increase
tumbles down the range as well. Heck,
even the 16GB 40460 Ti landed at $499.
That's half the price of our entire build
here for what should be a mid-range
card.

After muchdiscussion inthe Maximum
PC office, it got us thinking. With college
and the next semester right around the
corner, if you wanted to invest in a decent
gaming PC, ready to while away the tiny
amount of time that you've got spare on
gaming instead of studying, what exactly
could you get for under $1,0007?

K AUG 2024

We've given ourselves some caveats
to this build challenge. You could easily
produce a super budget rig and save
money by using 16GB of RAM, 500GB of
hard drive storage, an Intel GPU, and/or
second-hand or older components. But
$£1,000 feels like a good sweet spot.

So then, first criterion, 32GB of DRAM
minimum. Second, the GPU must be AMD

or Nvidia. Third, 1TB of modern-day PCle
storage is a must. Finally, it needs to look
good, and have enough future-proofing
to handle upgrades later down the
line. This should give us an epic PC that
not only keeps up with its far pricier
counterparts, but also gives it enough
legs to get some serious hardware
upgrades in the future, too.

BENCHMARKS

Part | -~ Price
CPU | AMD Ryzen 57600 - $185
Mobo | Asus Prime X670-P ATX AM5 Motherboard - $144
RAM 32GB [2x16GB) Lexar Thor OC DDR5 @ 4000 C32 $100
55D . 1TB Adata Legend 960 Max - $90
GPU Acer Predator BiFrost OC Radeon RX 7600 8GB $260
" Case i Phanteks XT View ATX Mid Tower _ $80
PSU | 1000W NZXT C1000 2022 80+ Gold - $140
Total $999

FRICES CORRECT AT THE TIME OF PUBLISHING
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999 dollars

on the wall

CPU
AMD RYZEN o /600

WWW.AMD.COM

Uon't be fooled by its understated
demeanor compared to its X sibling;
the Ryzen 5 7600 is no slouch when

it comes to CPU prowess. Both chips
feature the same core counts, the
same cache, the same CCD setup,
and more impressively, similar clock

speeds as well, at least at stock.

Far your money, you get six cores,
with multithreading for 12 threads,
along with a base clock of 3.8 GHz
and a turbo of 5.1 GHz. There's all the
hardware support you d expect for
a Ryzen 7000 series chip, including

PCle 5.0 and DDR5, but it s the

differences in clock speed that blew
us away. The Ryzen b 7600X 1s only
200 MHz faster on its boost clock, and
although it has 900 MHz on the base
clock, given how workloads function
on Windows resource allocation,

we re not too bothered by that fact.
That said, one thing you do get
with the 7600 that you don’t with the
7600X [apart from a lower 65W vs
105W TDP] is an included cooler. Yep,
the 7600 comes as standard with the
Wraith Stealth CPU cooler. It's easy
to install, and you don't have to worry
about bringing your own or buying

a second-hand Wraith off eBay

or elsewhere.- $185

MUIMUNIE | AUG 2024

MOBO

ASUS PRIME Xb6/0-P

WWW.ASUS.COM

Asus’s Prime series of motherboards
have been a staple for those looking e
to save cash on their system without ERE
stripping back to the bare bones. (
The X670-P likewise encapsulates
that ethos, with a crisp black PCB
and beautiful aluminum heatsinks. It
not only looks the part, it also comes
with some serious clout to back it up.
As standard, it includes that AMS

socket [which AMD has confirmed 2.0 ports, an HDM| port, DisplayPort,
will be supported officially up to three audio outs, a PS/2 combi port,
2027), and features a 12+2 power and, more impressively, a 2.5G Ethernet
stage design and support for PCle port. On top of that, the motherboard can
2.0 M.2 drives, DDR5 support up house up to three M.2 drives, two in PCle
to 192GB/7600 MHz, and a serious 4.0, and one at PCle 5.0. The downside?
amount of 1/0. No official PCle 5.0 support for the top
Speaking of, there are seven USB PCle slot for GPUs, although that's not

3.2 Type As, one USB Type C, two USB exactly the end of the world. - $744
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Let's be honest, this chassis is fairly
epic when it comes to the looks
department, but if you want to amp up
its appearance on the cheap, there are
a few ways you can do that.

Added accessories inthe PC world
don't have tocostanarmand a leg,
that chassis supports a ton of cooling,
adding three 4&.7-inch fans to the PSU
shroud would work a treat, Phantek's
M25-120 fans would be a great pick
there, without breaking the bank, and
add a little extra illumination in there.

DDR5 @ 6000 C32

WWW.LEXAR.COM

If you've been following our
Blueprints section [you can find this
month's deep dive Into pricing on
page 96], you'll know that memory
pricing Is continuing to fall Like a
stone for DDR5, and that' s made this
pick all the more easy to make.

Likewise, a good fan controller can
make the world of difference. Corsair’s
Commander Core is a good pick, but
pricier than we'd like. Thermalright
sells a super cheap four-channel fan
controller for just $7.59, or you could
go with Arctic's Case Fan Hub—a
10-fold PWM fan controller with SATA
power—for just $10 on Amazon. Just
bear in mind that as this will plug
directly into a single header, you won't
be ableto control individual fans—just
set them to one speed.

RAM
32GB (2X16GB) LEXA

For RAM, we've gone with Lexar's
Thor OC 32GB kit @ 6000 MT/s. That's
impressive enough, but couple that
with a super-low CAS latency of 32, and
it brings this kit down to an impressive

10,667 ns real-world latency. Not too
shabby. Right now, though, 6000 MT/s

s perfect for Ryzen's 7000 series, and
Lexar's kit comes in super clutch at this
price paint.

Its gold and black heatsink design
can be a touch intense, but honestly,
it looks far better in person than in
photos, and the performance is top-
notch, too. Still, there are a number of
kits out there at this price point, soif
you want to swap this out for something
a little more stylish, then it shouldn't be
too challenging. « $100
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SSD

118 ADAITA
CGEND
960 MAX

WWW.ADATA.COM

How much is enough storage?
250GB7 500GB? 1TB? The honest
answer is simple: not 500GE.
That's a fact. If youre looking at
housing anything more than an
0S and a few games on a single
drive, then you re going to need
way more than that. Interestingly,
the most cost-effective way of

doing that is through a singular
PCle 4.0 55D.

Ourdrive of choice here is the
Adata Legend 960 Max at 1TB
of capacity. That's a solid chunk
that should give you more than
enough for a healthy gaming PC
with plenty of cloud saves. That
said, this might be one of the
few areas where you can save a
coin or two. Dropping down on
the spec a touch, the Legend 760
Max Is a fairly effective drive for
the price, in the middle of the
pack for PCle 4.0, but in reality,
real-world performance drops
by moving to a cheaper drive
won t impact you that severely.
Something like WD's Blue SN580
or Lexar's NM790 would also fit
the bill perfectly.- $90
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PSU
1000W NZXT C1000
20227 80+ GOLD

WWW.NZXT.COM

It's a classic, and we've used it before,
and that's why it's back because to be
guite frank, this is one solid power
supply unit for the money. Two years on,
it's still selling like hotcakes.

Gold-rated, modular, 1000W, and a
super-qguiet design give it a definitive
edge over the competition. Combine that
with a very quiet fan [plus the option to
enable or disable Orpm fan mode), and
this is a default pick for our build.

If you want to save some money,
anddon't fancy upgrading, then
downgrading the spec to 750 or 850W
would save you $20-%30, and still leave
you with an ample power supply. We're
expecting this todraw around 340W at
full tilt, so bear that in mind, and give
yourself 20 percent more than that at

least, and you'll be golden. - $740



CASE
PHAN TEKS X T VIEW
Al X MID TOWER

WWW.PHANTEKS.COM

Meet possibly the best budget case of
all time. We reviewed its more stock-
looking X T cousin last 1ssue, and
enjoyed that too, but this takes that dial
and cranks it all the way up over 9,000.
Okay, It can't quite go Super Saiyan,

but the XT View comes complete with
an expansive internal layout, awesome

cooling potential, some seriously slick
RGE tans as standard, an RGB lLight bar,
RGE controller, support for up to 14.2-
inch rads, nine fans and glass panels
as well. It's even got a mesh P5U floor
area as well for better under-carriage
airflow, Seriously, a budget case has no
right being this good.

Here's the kicker, though: it's $80.
That's insanely cheap for what youre
getting. Couple that with the fact that
it's available in black or white as well,
and honestly, there aren’t enough
words for us to just describe how
phenomenally good value this thing is.
Expect this in Blueprints soon—that's

afact.- $80

GPU

ACER PREDATOR
BIFROST OC RADEON
RX /600 8GB

WWW.ACER.COM

Acer may be relatively new to the
graphics card game, but its got plenty of

clout when it comes to design experience.

Pairing its tech with the latest AMD
Radeon RX 7600 has led to a quiet and
efficient GPU that's perfect for 1080p
gaming without breaking the bank.

It doesn’t have reems of RGB, or

an oversized cooler, but it delivers on
performance. The stock RX 7600 8GB
should have a max boost clock of around
2,655 MHz. In our testing, the Predator

manages to slam that all the way up to
2,966 MHz under load. That's a 12 percent
performance boost on stock cards for
less cost. Not only is the Acer Predator
often cooler than the majority of cards
we've tested, it clocks higher too, albeit

at the cost of higher power draw.
Still, at 1080p Ultra, 90 fps on

average is more than a given, with &0 fps
regularly seen at 1440p, even with that
limited 8GB VRAM capacity. - $240
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Buila Mastery

LENGTH OF TIME: One hour
DIFFICULTY: Easy

COMPARED TO LAST ISSUE'S BUILD, this
month's was a cake-walk. It's nice to
pivot from one complex system, with
an incredibly intricate process required
for even basic cable management, to
a chassis that allows you to be super
flexible in how you operate within It.
In fact, arguably both builds are good
builds—they're just for different people,
and that s okay. They both look fantastic:
one with a minimalist heart, and the other
with ponderous thought and decision by
every process.

That 1s to say that the XT View is
phenomenally easy to build in. This build
in general, given its lack of AlO or liquid-
cooling of any capacity, effectively makes
it a very easy build. You strip the case
as much as necessary (although to be
quite frank, you could leave the bulk of
it in there, bar the obvious side panels].
You prep your motherboard, installing
CPU, S50, and RAM. You insert that into
the machine. Pop In a power supply,
route some cables, install your GPU, and
you re done. The beauty of the View is that
unlike other cases, the RGE fans are pre-
installed, they look good, and perform
well. You don't need to replace them, add
your own, or cable-manage anything,
because It s already done.

That cuts out a large amount of time in
vour build process, and makes the whole
procedure incredibly rapid. We've always
argued that building PCs is like very
expensive adult Lego, but if we're honest,
there's still always a level of complexity
to it. In this case, the opposite Is true;
this might be the easiest build we ve ever

done. Let's dive in and see why.

Whip the panels off

Like every Maximum PC build, first and
foremost lafter, of course, hunting around
for all of our components In the store-
room), we need to take those panels off,
and everything that might cause issues
later down the line.

Its an easy process: the tempered
glass side panel is held onwith two thumb
screws at the rear of the case. Unscrew
them, then slide the glass back out of the
chassis. It's secured with notches built
into the case itself. Then place that into
the cardboard box the case came In. As

for the rear panel, it'sa similar procedure:
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unscrew two thumb screws and slide out.
There's no removable top panel, just a
magnetic dust filter, which you can put to
one side for later. The front glass panel,
however, 1s held in place with screws. You
can theoretically remove this—however,
unless youre very accident-prone, we'd
advise against it, as youre more likely
to damage that in the process, and it Is
providing some impeccable structural
rigidity while you build in the case.

Also, as youre not actually installing
any cooling directly in the front, it's
unlikely that you'll be interacting near
there anyway, certainly not if youre
Keeping those stock fans installed.

On the rear of the case, now youve
removed the side panel, you'll spot an
550 tray mounted to the back of the
motherboard tray. [ hat slots into position,
held in place with a single thumbscrew
on the bottom. Remove that iIf you're not
using any 2.5-inch drives, or need access
to the rear of your motherboard.

Lastly, youve got the 3.5-inch hard
drive caddy located at the bottom front of
the case. A single thumb screw holds this
in place, and similarly to the other panels,
It's just a case of loosening that and sliding
it out. You'll also find your accessories box,
complete with all the screws you'll need,
plus a whole heap of cable ties. Once all
that s done, you should be left with a case
that looks a little like this [Step 1) .

Going off-piste

We've decided to go a little leftfield, and
not follow our typical build order here.
The primary reason for this is that there's
not a lot of reason to. It's hard even to
justify testing your hardware outside of a
case before installing it all in the machine;
the build process is that simple.

Were going a little old-school and
directly installing the motherboard first,
with nothing on it. Radical, right? Well,
because all we have Is a stock cooler that
mounts to the front, and an M.2 55D and
DEAM, theres not a lot for us to do.

Brazenly, we grabbed the motherboard
and, with the case now resting carefully
on its side, placed it into the machine,
and began to secure it in position with
the Included screws. This, however
after installing our sixth screw, was
when we noticed a problem. (Step 2]
And that problem was that actually the
motherboard, for the first time In what

feels like an eternity, doesnt have an

T
5

T

I .-
.---Iﬂ---“

1 HLE R
Sl LL L




P
o, &

o

w.__.-...

B870F .,

=
—=ihiE B

-

il BB NEENY - i
o e g el BT
=

=T T

N SEARCH QF
INCREDIBLE

Ll
Pomm

”. .“._. L..l. h.- ™
i gh gt | gt

R TR AR R

I _-_- | -_- _ - __ .-_- \ -_- ________.__
B/ gl 38 g0 gl gl

iz 13 A i | A% | il
B g gl gl g igligl
AR HER HEE HER FEE HER

~ | | . o [] .l- _lﬂ ;i

AUG 2024



sub $1,000 gaming PC

24

integrated rear |/0 shield. No, you have to
install this by hand.

It looks like Asus did cut one corner,
keeping the price of this X670 mobo so
low, and that was with that rear |/0. Fish
around in the motherboard box, and you'll
find the bracket, then carefully line it up
with the rear |/0 and push it into position.
After that, it's simply a case of putting
the motherbeard into the chassis, and
carefully lining it up with the rear |/0 plate
and the stand-offs on the case itself. Make
sure when you install your |/0 shield that
you pay attention to which orientation
is correct. The last thing you want is to
install it upside down (Step 3) .

CPU orientation 101

Once your motherboards in, it's time
to move onto the danger square [that's
what we're calling CPUs now]. This is still
theoretically the most dangerous element
of the build, but super-easy to do right.

To install your AMD CPU [or Intel as
well, for that matter], push the retention
arm down and move it out the way to the
right, and it'll pop up. At this point, you
can grab the CPU bracket and Lift it up,
revealing the shiny socket underneath,
complete with all of its pins [Step4) . Don't
touch the pins—if you bend them even
slightly, they won't correctly touch the
contacts on the chip, and you'll Likely end
upwith a dead motherboard. You can bend
them back if you're extra careful by using
a credit card or tweezers, but it's such
delicate work, you can easily damage
others, or snap off a pin entirely. Once
that's done, manufacturers lretailers
and AIB partners alike] consider that a
user error, rather than a warranty thing,
so you'll be left out of pocket, and with no
motherboard to show for it.

With the CPU bracket up, take your
CPU and identify the triangle on the top-
left corner of the chip. If you look at the
socket, you'll see a little triangle etched
on the top left of the socket, just next to
the LOTES engraving. This is to help you
orient the chip. Line it up with the socket,
and carefully place it into position until
it fits snugly in the socket, give it a slight
wiggle with your index finger to make sure
t's secure, then push the CPU bracket
back down, and lower the retention arm
into place. When you've re-secured the
arm, the little black cover will pop off, and
you're good to go (Step5) .

Motherboard management

With our CPU in, it's time to install the
remainder of our components. First up

s the CPU cooler. AMD should have pre-
applied some thermal paste to the bottom

of this. With your chassis on its side,
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locate the four screws holding the CPU
cooler retention brackets in place. These
are apove and below your CPU socket.
Remove the screws holding them in place.

These are attached to the motherboard's
backplate. The one brilliant element
about AMD motherboards, since AM4
and the launch of Ryzen, is that every
motherboard has its own dedicated full-
size backplate, so you don't have to worry
about any flimsy aftermarket solutions
that cooler manufacturers might provide.

Nonetheless, remove the two brackets,
and youll be left with four mounting
points. Then, take your Wraith Stealth
cooler, and position it over the top. Push

it down slightly, and in a diagonal pattern,
secureeach screw into position, tightening
slightly as you go, until all four threads are
bound. We like to ensure our AMD logo is
on the left-hand side of the motherboard
so everything lines up [Step &) . After that,

run the CPU cooler fan cable to the CPU
fan header on the motherboard. This Is

usually situated to the top right of the VRM
heatsink, at the top of the motherboard.

With all that wrapped up, its time
to move on to memory. Regardless of
whether you're installing DDR5, or DDOR4,
or even DOR3 and 2, inserting DRAM has
been pretty much the same for years.
Locate the two slots you're going to be
installing your memory into [usually these
are alternating slots], lift up the latch
on either end, then carefully place your
memory sticks into position, making sure
to align the notch on the stick with the
notch on the DIMM slot itself. Push that
down equally and firmly, and it Ll click into
position. Repeat the process, and you ll be
good to go (Step 7).

Next up is our M.2 55D, that powerful
Adata Legend M.2 drive. Adata provides a
heatsink for this as standard, but you can
assemble it yourself, which is a really nice
touch. It gives you the option to add your
own later if the AIB motherboard one isn't
up to scratch, or if you move it into another
rig without one, you've always got that
dedicated one as a backup. Regardless,
you Ll be able to spot the M.Z2 heatsink
below the CPU on your motherboard. You
always want to use the top-most PCle
slot, as this will likely be the highest-spec
slot, as It s closest to the CPU, and helps
reduce latency, as it doesn't go through a
controller or chipset (Step 8).

To remove ours, we loosened the two
Phillips head screws, then lifted off the
heatsink. We removed the plastic film
from the thermal pad underneath, and
lay it aside. Then, carefully we slid the M.2
drive into position, paying attention to the
notch in the drive and slot. Push it down

all the way until it makes contact with
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