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IT'S BEEN A STRANGE few months In
the world of PC building. As you'll
have read in these pages, Intel had
been quiet about a crucial flaw that
was discovered in its 13th and 14th-
gen CPUs, a flaw that was so serious,
some game developers said it was only
a matter of time before all those chips

became useless. Intel was fairly quiet
on the subject, which resulted in us

taking the affected models out of our
Blueprint systems at the back of this
magazine until we found out more.
Thankfully, Intel has acknowledged
the issue, rolling out system updates to
at least provide a temporary fix. They've
also extended the warranty on these
chips by two years, allowing users to
get a replacement if they experience
structural degradation. It's a bit of
peace of mind for me, as | use an i5-
14600K in my main system, but it still
feels annoyingly like theres a ticking
time bomb at the center of the desktop
PC | use every day for work and gaming.
|'ve never updated my motherboard
BlIOS as many times as | have in the last
few months, as Intel rushes microcode

fixes to manufacturers, who then roll
them out as firmware updates.

Then, just as we were going to
press, news hit of another vulnerability
in millions of AMD chips that could
compromise any systems using one,
especially as it would be undetectable
to virus and malware scanners.
Thankfully, it's difficult to exploit, and
AMD has again released firmware
updates that fix the Iissue via a

motherboard BI0OS update. Sadly, AMD
admits that some older chips won't
be updated, as theyre outside the
company s support window. You can
read about both issues in this month s
news section, starting on page 8.

RELIABILITY IS KING

Issue’s cover build. Our master builder,
Zak, has attempted to create the most
stable machine possible using an AMD
7900X 7th generation processor. The
bonus? Given the next-generation
J000-series processors are just
arriving [the first is our lead review on
page 74), the 7900X build has the added
benefit of being great value as well.
Zak's also taken this opportunity
to update some of our benchmarks,
including new Al-based ones for the
first time. It all begins on page 16. Be
sure to check out our video feature,
Story of the Build, a link to which you'll
also find on page 16. For those who like
to be more on the cutting edge, worry
not, as Zak should be back next issue
with our first AMD 9000-series build.
Elsewhere, we take a look at
averclocking on page 32—how to do it,
what sort of results you can achieve,
and whether it's worth doing in 2024.
Speaking of CPUs, with the launch of
a new generation from AMD and the
next from Intel landing imminently, our
expert Jarred Walton takes a deep dive
Into the next generation of processors,

and what makes them worth the
upgrade |or not). That's on page 50.

Finally, we have a whole host of
laptop reviews, from a budget offering
with fantastic performance, and a
creator's laptop thats anything but
boring, to the resurrection of the 18-
inch gaming laptop with absolutely
maxed-out specs—the sort of machine
we usedto call a desktop replacement’.

Enjoy the issue!

guyw

Guy is Maximum PC's editor-in-chief

FUTURE Connectors Given Intel's woes, | admit that 'd be  He built his first gaming PC in 1997 to
E,g{'r::f,, more comfortable buying an AMD CPU  play Tomb Raider on 3dfx, and has been
Makers right now, which is what's led to this obsessed with all things PC ever since.
:':' I : .I .'.|:. £ - — ..._I .'_I -..:.--. -.'.?;':;.-:- }::Etuﬂl:lllﬁ:g
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Intel's Raptor

MONTHS AGD, some gamers
in South Korea reported
problems with their unlocked

high-end Intel Core 19
processors, typically Core
19-13900K and 14900Ks.

While playing Tekken 8, the
game would shut down. More

reports emerged involving
other games, particularly

titles using the Unreal engine.
Chips were returned for
replacement. Underclocking
the chip slightly appeared to
fix things. Motherboards were
suspected of using overly
aggressive voltage settings,
while some claimed the chips
weren't capable of sustaining
the frequencies Intel stated. In

April, Intel issued a statement
that itwas "conducting analysis

of the reported issues”.

In May, Intel issued another
statement blaming the
motherboard manufacturers.
A BIOS update calmed down
the default settings, which

Intel claimed were not In
line recommended defaults.

Things improved, but the issue
never went away. Then, in July,
Intel released the result of its

investigations on the returned
chips. The problem was traced
to "a microcode algorithm
resulting in incorrect voltage
requests to the processor”.

It seems there was a
firmware bug all aleng, where

the chip asked for more power
than it could handle. The initial

BIOS fix lowered the strain
by lowering performance,
but hadnt addressed the
underlying problem. The
bug affects all Raptor Lake
chips with a TDP of 65W or
more, although it is only a real
problem for chips that are
pushed the hardest.

A microcode patch issued
in August should fix things.

However, the patch won't fix
damaged processors that have

been run beyond safe limits
and physically degraded. Intel
has offered to replace, under
warranty, damaged chips.
The standard Intel warranty is
three years. Intel has extended

this to five years for selected
chips. If you have a retail chip,

you should contact Intel. If
your chip is part of a system
then you must contact the

We don't know how many
chips it'll have to replace,
but it could get expensive

8 | muomme | ocT 2024
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Iheres a fix for crashing 13th and 14th gen desktop CPUs

It's fair to say that Intel hasn't
had a great time of late.

manufacturer. There is to be
no large-scale recall, no doubt
because it's an expense Intel
wants to avoid.

The replacement process
requires you to send a
picture of your chip for it to
be verified, and your credit

card details before it will ship
a replacement. Your card

is refunded after you've got
your new chip, and Intel has
received the damaged one.
Needless to say, that 1s far
from ideal. Unsurprisingly,
this has attracted the attention
of lawyers. A law firm is
investigating the possibility of
a class action lawsuit. There
have also been concerns that
some CPUs might harbor
invisible damage. While Intel
claims that currently stable
chips will continue to be so

after the patch, it's hard to be
certain about that.

Haptor Lake crashing has
been embarrassing for Intel.
We don't know how many chips
it'llt have to replace, but it

could get expensive, especially
If everybody who has their
Raptor Lake crash assumes
the worst, and requests a
replacement.

Intel has been here before
with the Pentium FPU bug,
which led to the first full-scale
processor recall, and cost
$475 million to fix back in 1994.
Thisisnt the anly problem Intel
has—its financial results for
the second quarter are in. The
company has lost $1.6 billion,
and doesn't expect the next set
of numbers to be much better.

This has prompted cutbacks
and restructuring. The bottom
line is the loss of 15,000 jobs,
and a $10 billion reduction
in expenses by 2025. Oh,
and the cancellation of
Intel’'s Innovation event in
September,andthe suspension
of its share dividend.

Intel s breakneck
development cycle was always

ambitious. It also missed
the rapid and profitable

development of Al hardware,
despite being among the first
to build neural network chips.
Intel is a big outfit, so it will
weather this for now. It still
has about 80 percent overall
x86 CPU market share, but it

needs to keep fo its release
schedule. The imminent

launches of the Lunar Lake
mobile and next-gen Arrow
Lake desktop CPU families
need to go smoothly. -CL
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NEW RTX 4070
VARIANT

NVIDIA'S GEFORCE RTX 4070 is a popular card in the Ada Lovelace

40series. It's the cheapest of what you might call proper’ gaming
GPUs in the Ada range, though it's still not truly affordable.

The RTX 4070 was joined by a zippier Ti, Super, and Ti Super
versions. Now, we are to get a new variation of the vanilla RTX
4070. The new card swaps out the GDDR&X memory used in all
4070 or higher series cards for reqular GDDR&, as used in the
4060. As far as we know, everything else remains the same.

The change means 20Gb/s modules with a maximum
bandwidth of 480 GB/s, rather than 21Gb/s and 504GB/s.
Performance is expected to drop by a sliver. Rumor has it that
a batch of Micron GDDRé&X modules failed quality control, leaving supplies tight. The
new card keeps the 4070 available, while GDDR&X modules are saved for the 4080 and
4090 cards. If you are in the market for a regular 4070, read the technical specifications
carefully. Here's hoping the slower memory at least makes for lower pricing. -CL

ZEN 5 HITS 6GHZ

SOMEONE GOING BY Skatterbencher’

has been overclocking AMD's new

Zen 5, and pushed a Ryzen 7 9700X

to 5.8GHz on single-core. This

Is impressive, as it has a Fmax

[frequency maximum] limit of

5.55GHz. He also reached 6.0Ghz

using AlQ water cooling. Much of

this was achieved via AMD’s Precision Boost Overdrive 2 toolkit.
Meanwhile, the Zen 5 halo chip, the Ryzen ? 9950X, has received a

lukewarm reception. The $649 16-core chip is no slouch, but not fast enough

to match Intel’s current finest, the Core i19-14900K.

Games, by some measures, are barely one percent faster. Multi-core
productivity is decent, but for a top-dog chip, it failed to enthrall many early

reviewers, and AMD's Zen 5 launch has fallen a little flat. See what we think
of its sister chip, the Ryzen 7 9700X, on page 74. -CL

Tech Triumphs and Tragedies

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

-

TRIUMPHS TRAGEDIES
'/ MAGNETIC GATES ARIZONA FAB WOES

Production at TSMC's Arizona
plant has slipped. Practices
like 12-hour days have not
gone down well.

A paper has suggested that
magnetic tunnel junctions
could be used as faster and
more efficient transistors.

DON'T TAKE Al SERIOUSLY
Microsoft updated its Service
Agreement to remind that Al is
not “to be used as substitutes
for professional advice”.

MASSIVE DRIVES

SanDisk has revealed the
worlds first 8TB 50D card, and
16TB external S5D drive.

'{  CONSOLE COLLECTION
A retro gaming enthusiast

has connected 444 consoles
to a single TV—a Guinness
world record.

RAM TO GET EXPENSIVE
High-bandwidth memaory
demands mean DRAM
production is scaling back.

LAKE GETS
BENCHMARKED

Engineering samples
arent impressive

AFTER THE STOP-GAP that was Intel's
14th-gen chips, we await the real next
generation of desktop processors: Arrow
Lake-5, or Core Ultra 200. We get a tile
design, Intel's new 20A process node, a
new socket, backside power delivery, and
more, Launch is rumored to be October 10,
and chips a few weeks later. We expect 14
SKUs, and the specifications of 12 of these
have appeared so far, divided into three
groups with TDPs of 125W, 65W, and 35W.

The top specification we know of is the
Intel Core Ultra 9 2B5K. This has eight
performance cores and 16 efficiency

cores, while the base clock on the P-cores
Is3.7GHz, with a boostto 5.4GHz, or 5.7GHz

on a single cores. The lowliest chip so far
Is a Core Ultra 5 255F, which still packs six
P-cores with a maximum boost of 4.7Ghz.
The upper mid-range Core Ultra 7
260KF with eight P cores and 12 E cores
manages a Geekbench 6 single-core score

of 3,219. This compares well with the Core
19-14900K at 3,088, though does not imply

a huge step in |IPC for the new core design.
The multi-core score of 19,433 is slightly
slower than the i9-14700KF chip the 265KF
replaces, and shares the same core count.

Back in the mid-range, the Core Ultra
0 245F has been tested using Geekbench

9, and looks more impressive. It managed
2,248 on single-core, and 18,354 on

multi-core. This is a 125W 6+8 chip with a
maximum boost of 5.2GHz. It manages to
roughly match a Core 19-13900K, the top
chip from two generations ago.

Power consumption for Arrow Lake
Is rumored to be about 100W lower than
the equivalent Raptor Lake chips. Luckily
for Intel, AMD's Zen 5-based Ryzen Y000
chips are themselves a bit disappointing,
so Arrow Lake has a chance. But it has
to be stable, given the train wreck that is
Raptor Lake’s recent reputation. -CL
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MONOPOLY

So says the Department

of Justice, but now what?

GOOGLE'S RISE o search engine dominance

has been rapid. It has even become a
transitive verb, and been added to the

dictionary. Any company with such a grip
on a market faces legal troubles, but this
latest one has landed hard.

The DoJd has ruled that Google has
violated antitrust laws, effectively
becoming a monopoly for internet search
servicesthroughillegal practices, violating
Act 2 of the Sherman Act. The ruling opens
the way for legally enforced measures to
restrict the monopoly. It was also hailed

as a historic win for the American people”

by US Attorney General Merrick Garland.
The White House press secretary said

Americans Deserve an internet that is
free, fair, and open for competition”.
What's next is unclear. Among the
options are divesting parent company
Alphabet of the Chrome browser. The
ownership of Android is also under review,

given how it allows Google a tight hold
over any smartphone that isn’t from Apple.

Untangling such assets from their parent
company won't be easy.

Another possible measure is the ending
of payments made to Apple and Moazilla
for Google to be the default browser
search engine. These are not insubstantial

sums—Apple currently gets $20 billion
a year. Compelling Alphabet to share ad

data is also under review. More practical
measures include stripping away some of
the advertising revenue.

As with all such cases, things move
slowly. Google has enough influence and
money, to fight vigorously and effectively,
so the search engine isn't going anywhere
in @ hurry. But Alphabet has been judged
to have broken the law, which has to have
ramifications. However, they won't be
quick, and it probably won't really be what
Alphabet really deserves, either. -CL
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Geekbench Al 1.0
PRIMATE LAB'S GEEKBENCH IS one of

the biggest benchmarking tools going.

However, the rise of Al means there's a
gap in our assessment of PC performance.

Enter Geekbench Al 1.0: a cross-platform
benchmark that uses real-world machine
learning to provide some hard numbers.

It runs ten Al workloads, each with

e

three data types, and gives single-precision, half-precision, and guantized
scores [32-bit, 16-bit, and 8-bit]. Tasks include object detection, image
classification, and image upscaling. It tests CPUs, GPUs, and NPUs, and

runs identical tests on all hardware.

The point of reference is a Lenovo ThinkStation P340, which runs a Core
17-10700 processor. This is rated at 1,500. Version 1.0 supports a number
of Al frameworks [the basic Al structure used to create the models]. These
include OpenVINO, ONNX, Qualcomm QNN, Samsung ENN, and Core ML.

Geekbench Al has been in development since 2021 under the name
Geekbench ML. This initial release is expected to be rapidly updated as Al
systems evolve. Speed isn't everything, however—accuracy is a factor, and

Geekbench added the new accuracy measurements for more holistic scores.
Putting a hard number to PC performance isn't easy, as Primate Labs

founder, John Poole, posted: Al takes this problem and turns up the
complexity dial to 11°. Geekbench won't tell us which Al implementation
gives the best summaries of text, or the most artistic images, but does give
us a point of reference for comparisons. If you want to see how much Al
horsepower you re packing, Geekbench Al is available for download now,

and the results list 1s up and running. =CL

Cheap AMD
V-Cache

Often,thefirstwe hearofachipisin
a product database, or documents
seeking regulatory approval
before official announcement.
This Is where we are with the
AMD Ryzen 5 5500X30. It's not a
guarantee of existence, but it has
appeared in paperwork for the
Eurasian Economic Commission.

The new arrival is a Zen 3

chip for AM4 socket boards,
proving AMD’s commitment to

older standards. It has six cores,
12 threads, and a base clock of
3.0GHz, plus a top boost speed of

4.0GHz. It also has AMD's secret

weapon for gaming goodness,
V-Cache, which layers a fat 80MB

of L3 over the cores for a total
of 96MB. It has a slightly lower
clock than the standard Ryzen
5 5500, but that extra L3 should
compensate. The Ryzen 7
5700X3D launched at $249 and
is now available for $200-229.
The 5500X3D should be cheaper,
making it a budget gaming rocket.
-CL

China's H100
Al Rival

Huawei is testing its new Al chip,
the Ascend 910C, pending full
launch. The 910B sold well, as

Chinese firms had little choice—
thanks to trade sanctions, they
can't [legally) get Nvidia's storming
H100 chips. The fastest Al GPU the
US government allows for export
to China is the Nvidia H20. This has

only 41 percent of the H100's core
count, but China is expected to buy

$12 billion of them.

The Ascend 910C is Huawei's
answer, and early reports claim
it is ‘about’ as fast as the H100. A
bold claim, perhaps, but adversity

is the mother of invention, and US
sanctions have been in place since

2018, providing plenty of incentives
to accelerate chip development.
The 910B sold about 550,000
units in China, despite some
technical defects, against the
H20's million plus. Eventually,

China will be able to produce
better chips than it can import

under restrictions. That's surely
just a matter of time. -CL
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Intel issues fix for Raptor
Lake degradation

HIS YEAR, | wrote about difficulties | was having with a Core

|‘? 139UDK prDL‘:ESSDr‘ lsee MPC230 Tech Talk]. Little did we realize that
we were only seeing the tip of the iceberg. While most complaints have
involved the unlocked Core 17 Raptor Lake CPUs, it appears the instability

problems build up and potentially impact many Raptor Lake—13th and
14th Gen Core—CPUs, with Intel identifying 22 different desktop parts.

Everything from the Core i5-13600K and above
rated for more than 65W base power, including i7
and i7 65W chips, is affected. That means T-class
parts should be fine, as well as vanilla models like
the Core 15-144600, but popular unlocked K-class
processors are impacted. There are also reports

of problems extending to server and laptop parts.
Intel has a microcode fix that has bequn rolling

out via BIOS updates. It supposedly targets the
root cause, but if your CPU has already showed
problems, there's no fix other than replacing it.
Intel isn’t Issuing a recall, but | can smell the class
action lawsuits. However, it has extended warranty
support on the affected CPUs by two years. The

official statement reads, in part: "Intel’s current
analysis finds there is a significant increase to the
minimum operating voltage [Vmin] across multiple
cores on affected processors due to elevated
voltages. Elevated voltage events can accumulate
over time and contribute to the increase in Vmin
for the processor. The latest microcode update
[0x129] will limit voltage requests above 1.55V
as a preventative mitigation for processors not
experiencing instability symptoms.”

Our understanding is that this goes back to the
integrated voltage regulator [IVR] in Raptor Lake
CPUs. Modern processors are designed with some
‘Intelligence when it comes to voltages and the IVR

Raptor Lake processors from the
Core i5-13600K up to the Core i9-
14900K are potentially impacted
by voltage spikes.

monitors functioning of the chip,
and can increase the delivered
voltage. Two chips of the same
CPU model can have small low-
level differences, so having the
hardware detect what's required
and adjust normally works. But
Raptor Lake may have pushed
clock speeds and voltages too far,
and when the IVR sends higher

than expected voltages, the result
appears to be a cascade effect.

Over time, the effect can cause
the IVR to slowly increase the
baseline voltage. But the spikes
continue, further degrading the
CPU structures, then the IVR has
to keep edging upward on voltages.
Eventually, it reaches the critical
Limit, at which point you basically
have a paperweight CPU.

That seems to be what happened
to my 13900K. Eventually, the chip

reached the point where | couldn't
install Nwvidias GPU drivers,
and other applications began
misbehaving. A clean install of
Windows 11 crashed before | could

get things up and running. At that
point, | had to RMA the CPU.

The new chip has been working
fine. Intel also says that the
microcode  updates shouldn't
affect performance—this s
about limiting voltages, and high
transients weren't helping. Future
CPUs should also be unaffected—

these issues appear to be specific
to the Raptor Lake generation. But

the damage to Intel's reputation
will be harder to overcome.

| can't help but think some of
this goes back to motherboards
pushing the limits a bit too far. One
PC vendor, Puget Systems, even

says that it hasn't noticed any clear
indication of problems with the

Raptor Lake systems it shipped,
but it also notes that it applied
more limited power profiles
than other companies. Don't be
surprised If future Intel chips
come with more strongly enforced
power and voltage limits to prevent
similar problems from occurring.

Jarred Walton has been a

PC and gaming enthusiast
for over 30 years

OCT 2024
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4B HEST MOUSE PADS FOR GAMING

[HE BEST M offer slick movement and
awesome aesthetics, no matter what surface you
prefer. At the most basic level, you want something
that offers a smooth and precise surface for your
mouse, which thankfully can be bought for not much
more than a couple of coffees. Beyond that, you
might want features like USB passthrough, RGB
lighting, and maybe even less of a mouse pad and
more of a deskpad. Here are our favorites.

There's not much
to say about the Corsair
MM100, but it's that sort
of simplicity, and its low
price tag, that we like. If you
want a nondescript black rectangle with minimal
branding that your mouse will glide across, then
this I1s your pad. It's smooth on top and rubberized
on the bottom. The only downside is there's no
stitching on the edges, so repealted scuffs can

cause some frays. $10 www.corsair.com

If you're the sort of person who feels
constrained by a traditionally sized

mousepad, then why not try a deskpad? NovelKeys

does a lot of custom designs based on themes like
Ghostbusters or Star Wars, but they feel good to use

and last a long time. Most mouse pads come in at an
accommodating 700 x 400 x 4mm size, with a rubber
bottom, cloth top, and outer edge stitching to match.
£13-75 www.novelkeys.xyz

Think of this as a hybrid mouse pad,

offering the flex and soft finish of a fabric
mat with the stick-to-itiveness and glide of a more
rigid model. [he reason we love it Is the anti-slip
rubber base that clings to your desk, with zero
chance of lateral movement. For a no-fuss and
well-made pad, look no further than this.
$50 www.razer.com

Nothing compares to a solid, hard surface
mousepad when it comes to pure speed

and low tactile resistance, and thanks to Logitech,
you don't have to pay the earth to get those things.

There are lots of different hard surfaces available,
but we like the simplicity and ultra-smooth surface
of the Logitech G&440. The polyethylene surface
features microtextures that offer the perfect
amount of resistance, providing just the right level
of feedback without any excess noise.

$20 www.logitechg.com

There's no finer a mouse surface than the

Razer Firefly V2 Pro, a hard-top mat that also
comes with some very alluring RGB lLighting. Of
course, you don't need the latter, but you'll love the
way your mouse moves as if it s a hovercraft. It's
also easy to wipe down and clean with a damp cloth.
This is the best mouse pad we ve ever used.
$100 www.razer.com
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Jeremy Laird

RADE CHAI

AMD's turn to
drop the ball?

WITH INTEL'S RAPTOR LAKE CPUs falling over, the company firing around
19,000 employees, and cancelling its 2024 innovation event, AMD must
have been enjoying the view—until its new Ryzen 9000 desktop CPUs
rolled out. So, is AMD’s CPU a minor stumble or game-changing fumble?

When it comes to CPUs, as opposed to GPUs,
AMD just keeps on rolling. The first Ryzen-
branded CPUs launched way back In summer
2017. Admittedly, the Ryzen 1000 family and its
Zen architecture didn't immediately put AMD in a
leadership position, but it was far more competitive
than the chip it replaced.

From there, AMD iterated, improved, and
generally delivered. Each new Ryzen generation

was an unambiguous step up from its predecessor.
Okay, some were more impressive than others, but

there were no significant missteps.

That's impressive, but it arquably comes to
an end with the new Ryzen 9000 generation.
Certainly, Ryzen 9000's new” Zen 5 architecture
Is disappointing by pretty much every measure.
When it comes to IPC or instructions per clock, it's

essentially a single-digit percentage improvement.
Sure, any improvement is welcome, but if this

was typically the pace of improvement, imagine
how many generations, and more to the point,
years, youd need for the kind of unambiguous
upgrade that you can really feel in the real world.
Speaking of real-world performance, some
games actually show a regression in performance

versus Ryzen 7000 CPUs—not by enough that
you d notice, and only in a few titles—but it's hardly

indicative of a really successful new CPU design.
There's talk of issues around internal latency

impacting performance, but whatever the reason,

there's no getting round the fact that Ryzen 2000

i a bit of a disappointment. That's
doubly true when you consider that
AMD is sticking with the same core
counts as before.

Put it this way, in a blind test,
there's no chance you d be able to
feel the difference of an upgrade’
to Ryzen 9000 in games, or any
other application. In mitigation, the
new chips can be quite a bit more
efficient in some scenarios. That's
going to be a tangible benefit for
server applications, and it will
probably be enough to maintain
AMD's steady erosion of Intel's
market share.

Back in the PC, it's not worth all

that much. What s more, the Ryzen
9000 doesnt seem to be fully

baked at launch. As | write these
words, it's not officially confirmed,
but it looks like AMD is going to
release a microcode update that
may actually increase the TDP
of certain models in the new

7000 range.
If that helps put some air

between the new processors and
last-gen chips, it will be welcome.
But honestly, customers shouldn't
have to worry about updating their
CPUs weeks after buying them.
Likewise, AMD was under no
pressure to roll these new CPUs
out, and it must have known how
they performed and that little to no
improvement in many benchmarks
was hardly going to be met with
widespread applause.

AMD 1 :

RYZe=N

9000 Series

Just when AMD was sprinting into

Intel territory, it has fumbled with
the new Ryzen 9000 CPUs.

it all feels a little like the AMD
of old; the one that struggled to get
almost any new CPU generation
out the door without tripping itself
up in the process. So far, it's not
really a disaster, and | have a hunch
that AMD is actually going to get
away with this one. For starters,
youd still buy AMD rather than
rolling the dice on an Intel Raptor
Lake CPU that may or may not
truly be fixed by Intel's own
microcode patches.

The real test of whether Ryzen
2000 and Zen are a flop will come
in @ month or so when Intels

own new CPU, known as Arrow
Lake, is due to appear. But all the

indications are that Arrow Lake,
like Ryzen 9000, is a disappointing
step over existing CPUs. If so,
Ryzen 9000 will be competitive
in performance terms, and won't
suffer the reliability concerns that

will lumber Intel CPUs for a while
to come.

And yet, Ryzen 9000 i1s a pity
for AMD, To mix my sporting
metaphors, just as it has Intel on
the ropes, AMD has fumbled the
ball. Maybe It wont matter. But
maybe, just maybe, it will give Intel
that little bit of breathing space it
needs to get back in the game.

51X raw 4K panels for break
fast, laced with extract

of x86... Jeremy Laird eats
and breathes PC technology

OCT 2024
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Access web vault

| read with interest your
advice on how to use your
WireGuard VPN to make it
possible to take sensitive
services offline’ by making
them accessible only through
your network. My only

disappointment was that it
prevents me from accessing

my Vaultwarden web vault
remotely due to the issue
with https. Is there really no
workaround for this?

—Sean F Maxfield

THE DOCTOR RESPONDS:
The Doc has done some

extra digging and found one
workaround you can use

involving a domain name you
own. The Doc assumes that

you've followed our previous
tutorials on configuring
subdomain redirection using
Nginx Proxy Manager, and
that in this instance you
have a subdomain [such as
bw.domain.com) set up with

an SSL certificate already
attached to it.

In the short term, all you
need to do is instruct your
domain provider to point
your subdomain to a local IP
address instead of having
it redirect to your public

IP address. Log into your
domain provider's control

panel and locate the entry

THIS MONTH THE DOCTOR TACKLES...

> Music streaming
> Switching to Linux
> Duplicate removal

you created for bw.domain.
com. Delete this and then
create a new ‘A record’
[not ‘A+ Dynamic DNS
Record’] for bw.domain.
com, pointing to your proxy
server’'s local IP address

[such as 192.168.0.1). Leave
your existing proxy server

redirection in place—don't
disable or delete it.

This means any device
attempting to connect to
bw.domain.com is redirected
to 192.168.0.1 on its own
local network, which means
the domain only works when
anyone is connected at
your home or through your
Wireguard VPN server.

This leaves one
problem: When the time

comes for Let's Encrypt
to renew bw.domain.
com’s SSL certificate, the
HTTP challenge will fail
because it can't access
your Vaultwarden server

via your domain provider.
The band-aid approach

would be to temporarily
redirect bw.domain.com
back to your public IP
address from your domain
provider's control panel.
Run the SSL renewal again

from inside Nginx Proxy
Manager—after it succeeds,

redirect bw.domain.com
back to 192.168.0.1 until the

S5L certificate next needs
renewing in 90 days’ time.
If you're feeling brave,
there's a potentially
permanent fix you can try.
This involves creating a
wildcard SSL certificate

[*.domain.com] that
can be linked to all your

subdomains, including
bw.domain.com. The
problem with this approach
is that you need to configure
your setup to allow a DNS
challenge instead of an
HTTP one, which is more
complicated. Visit https://
letsencrypt.org/docs/
challenge-types/ for more
details of this approach.

If your domain/DN5S
provider is listed, obtain
the APl token following your
provider’s instructions, then
log back into Nginx Proxy
Manager, switch to the SSL
Certificates section, and
click Add SSL Certificate’.
Type *.domain.com’
[replacing domain.com with
your own domain] and flick
the ‘Use a DNS Challenge’
switch on. Now select your
domain provider from the
drop-down menu and input
details of the required API

token as shown. All being
well, on clicking Save’

youre granted a wildcard
certificate you can use not

just for Vaultwarden but any
other services you'd like

to take ‘offline’ in a similar
manner going forward.

Cheap music streamer
Can you suggest a cheap
solution for streaming

music on my network? I'd
like to cannibalize existing

components like my hi-fiif
possible. —James D Gusman

THE DOCTOR RESPONDS: The
Doc is a long-time fan (and
user] of the open-source
Logitech Media Streaming
platform. It's recently been
renamed Lyrion Music
Server [https://lyrion.

org) with a user interface
refresh, but the underlying

tech remains the same. It's a
three-tier structure: server,
controller, player.

You can run the server
on any hardware, including
your main Windows PC
or self-built NAS server

running Linux [either
natively or through Docker/

Podman). Full instructions
and downloads can be

found on the website under
‘Getting Started’, but if
youre a Podman user, the
following should get you

up and running [adjust the
-v' lines to point to your
personal folders as needed):

N submit your questions to: doctor@maximumpc.com
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podman run -it -d \

-name=lms \

-net=host \

v "fhome/yourname/
container-data/logitech/
config*."/confighrw \

-v "fhome/yourname/
Music":"/music™ro

-v ‘tThome/nickdanp/
container-data/logitech/
Playlists";"/playlistrw\

v "fetc/localtime®:"/etc/
localtime™:ro \

v "fete/timezone®"fetc/
timezone*:ro\

docker.io/lmscommunity/
lyrionmusicserver.dev

You then access the server

through a controller, which
can be any web browser
via http://192.168.x.y:9090
[substitute x.y with your

server's |P addressl, a
mobile app or dedicated

piece of hardware, such
as a Raspberry Pi with
a touchscreen.

The controller can be used
to direct output to any player
on your network, from your
phone or tablet to Bluetooth
audio receivers and Logitech
Squeezebox devices you
might still have gathering
dust somewhere. You can

also build a dedicated music
player to output through

a hi-fi—we recommend
pairing a Raspberry Pi of
any vintage with a suitable
audio DAC. For example, you
can source a Raspberry Pi
Zero 2 W with pre-soldered

headers, HiFiBerry DAC+
ZERO with phono connectors

and essential extras [case,
microSD card, and microUSB
power supply] from www.,
pishop.us for under $75

plus shipping. Pair this

with PiCorePlayer [https://
picoreplayer.org) and you
have yourself an audiophile-
friendly player.

Ditching Windows

I'm fed up to the back teeth of
Microsoft's ever-increasing
assault on privacy. I'd like

to switch to Linux full time

but am aware many Key apps
don't come with Linux builds.

What would my options be if |
wanted to force this switch?
—Ann Reyes

THE DOCTOR RESPONDS: We

feel your pain, Ann. Without

serious pushback, Microsoft

will simply continue to

poke its nose further into

Windows users activities

to monetize them. Linux is

the ultimate antidote to this,

but the problem is finding

a practical workaround for

apps that won't run in Linux.
Attempts to emulate

Windows directly through

a genuine open-source 0S
have resulted in React05

[https://reactos.org). Sadly,
this has never developed
beyond the alpha stage

and while you might like

to play with it in a virtual
environment, it's not suitable
for use on a daily basis.

This leaves you with
mac0S or Linux. The former

requires an expensive outlay
on Apple gear, but you'll
find more native support
for popular apps like Office.
Linux is completely free,
but your first job will be to
choose a suitably accessible
flavor—we recommend
Ubuntu or an Ubuntu-
derivative such as Linux Mint
[www._linuxmint.com] or
Zorin 0S [https://zorin.com]
for Windows switchers.
From here you then see
if you can source usable
open-source alternatives
to any core apps that aren't
supported in Linux, such as
LibreOffice Iwww.libreoffice.
org| or GIMP [www.gimp.
org). Where none can be
found, try Wine [www.
winehgq.org] or one of its
more user-friendly front
ends, such as CrossOver
($60 after free trial, www.
codeweavers.com) to see if

your app can be run using a
Windows compatibility layer.

You'll typically have
more success with older
versions of apps, such
as pre-2016 flavors of
Microsoft Office as well as
the Windows build of Steam,

which opens up access
to many Windows-only

games found on the Steam
platform. Use CrossOver's
compatibility database
lwww.codeweavers.com/

compatibility/] to see what
might be possible.

Your final option is to set
up avirtual machine inside
Linux using VirtualBox
(www.virtualbox.org], inside
which you'd set up a Windows
installation to continue
running those apps that can't
be emulated or replaced.

Tenacity vs. Audacity
In Nate Drake s otherwise
excellent article on Audacity

3.5, he talks about the
privacy issues surrounding

the program and mentions
Tenacity as an alternative.
However, he didn't specify
the key differences between
the two. Does Tenacity follow
Audacity releases, or has it

forged its own separate path?
—Frank S Lauber

THE DOCTOR RESPONDS:
Tenacity's own history is
complex as it was one of
several Audacity forks
made after the Muse Group
acquired Audacity in April
2021. Within a year, most of
these—including Tenacity
itself—had virtually ceased
to function. Eventually,

two other projects merged
with Tenacity to resume

development. However, at
time of writing, the project
hasn’t been updated in over
nine months, following the
minor 1.3.3 release.
According to Tenacity's

own release notes, its
first major stable release

[1.3) compared itself to
Audacity 3.1, released in
October 2021. Since then,
Audacity has rolled out five
major point releases, each
containing new features. For

example, version 3.6 added
support for master effects

as well as a new compressor
and Limiter. In other words,
despite the controversy over
privacy, Audacity has evolved
significantly in positive ways
since the Muse Group first
took control.

Visit https://support.
audacityteam.org/

additional-resources/
changelog/older-versions
and make a note of the new

features added since version
3.1 to help determine which
app you wish to use. As

Nate states, you can always
configure your firewall to

block Audacity s access to
the Internet if you don't trust

it, although you lose access
to its new cloud saving
feature if you do.

Consolidate folders
I'm looking for a tool to go
through folders and strip

out duplicate and visually
similar photos. Most of the

tools I've seen come with a
price tag attached - can you

recommend any freebies?
—Mary Martelli

THE DOCTOR RESPONDS:

There are several free
duplicate image finder tools,
but one of the simplest is
Awesome Duplicate Photo
Finder [www.duplicate-
finder.com). Select one or
more folders, click Start
Search’, and wait for the
program to run through the
folder—you're shown how
many photos have been
found and scanned, and the
number of visually similar

images that have been found.
Once the scan is complete,

a list is shown in the bottom
pane. Check the Similarity
column, which gives each
match a similarity score—
the higher the score, the
closer the match. Click the

column header twice to sort
the results with the closest

matches shown first.
Select the top entry and
you'll see a preview of each
image, complete with image
stats [such as resolution,
size, and file type). You'll

also see options to move the
file elsewhere, delete it, or

browse the parent folder
should you need context
about this particular copy of
the photo.

Other tools offer more
options, such as setting
protected’ folders, but add

complexity—our favorite
alternative is AntiDupl,

which is also free and open
source (https://github.com/
ermig1979/AntiDupt).
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CPUs unmasked

Phantom of the Opera

CPUs Unmasked

Zak Storey explores why Zen 4 might be the best CPU generation to date

LET'S FACE IT, this industry isn’t exactly
one that has avoided controversy over
the years. The PC enthusiast landscape
has always been riddled with, let’s call

them, Issues. In fact, right now, were
witnessing one of those very moments

rising up again, and most notably, that
comes in the form of Intel's hiccups
[putting it politely) with its 14th and 13th
generation of processors. The TL;DR is
that the manufacturing process in the
13th generation chips potentially led
to oxidization across certain transistor

gates, leading to CPU malfunction,
and the 14th gen's micro-code, under

extreme load and voltages would actively
cause the chip to deteriorate with no
hope of recovery once the damage had
been done. All of this only came to light
after extensive investigations by some
seriously admirable media and B2B
partners [thank you, Gamer’'s Nexus).

Intel has aggressively pursued
micro-code tweaks since the first
acknowledgement of its 14th-gen

stability faux pas, and as such, the chips
themselves ‘should” be more stable,
and less likely to commit seppuku on
themselves under heavy loads. That
said, it's not guite done yet, and we're
still expecting a BIOS tweak in the
coming weeks. If your 14th-gen chip Is
having problems, please get in touch
with Intel's customer support directly,
and they should be able to help you out.
As we've already had one major round
of BIOS updates, forcing motherboards
into an ‘Intel recommended’ voltage

config, and with micro-code updates
landing in just two weeks time, we've

decided to do a two-parter this month:
one build comparing Intel’s current 14th-

gen state against Ryzen 7th gen under
these new parameters, and one build

next month, still comparing the same
14th-gen build, but now with the new
micro-code changes, with Ryzen 7000 as
our feature build as well.

To round out our performance
analysis, were also taking this
opportunity to launch the Maximum PC
System Benchmarking Scheme 2.34.

We've massively overhauled our testing
for PC builds, and moving forward,

we’ll be going from 10 to 50 data points
across 20 different tests. Each system
tested will include everything from
storage results, in-depth CPU analysis,
Al inference benchmarking, temperature
and power draw figures, along with
1080p and 4K gaming results, to give all
of us a far better picture of just how well
these systems perform. So with all that
said and done, let’'s jump right into what
parts we've picked for [possibly] our final
ever Ryzen 7th-generation PC.

SPECIFICATIONS

Part Price
CPU AMD Ryzen 9 7900X $359
Mobo  NZXT N7 B450E Motherboard -~ $290
CPU Cooler NZXT Kraken Elite 340 $300
RAM * 32GB (2x16GB) Kingston Fury Beast DDR5 @ 6,000 MT/s  $110
N e e e <
ssbz  4TB Western Digital SN5000 M.2 PCle 4.0 SSD ' $280
ﬁﬂl | AMD Radeon RX 7800 XT $510
Caii " NZXT H7 Flow RGB 2024 $150
PSU | 1000W NZXT C1000 BD+ Gold $180
Fans i 2x NZXT F360 RGB Core Frame .. %140
Total Price | | $2,429
Core Price" | $1,379

"Core Price refers to the key components generating performance [CPU, GPU, Moba, 05 S50 1, RAM), not accessornies.

PRICES CORRELCT AT THE TIME DF PUBLISHING
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CPUs unmasked | **

GREAT EXPECTATIONS

cPU
AMD RYZEN 9 7900X

www.AMD.COM

What we ve seen from early looks at  It's also remarkably cool, with a
the 9700X and 9600X doesn't fill us relatively low power draw, along
with much hope in terms of massive  with some impressive efficiency.

IPC jumps. That makes the 7th gen If gaming or single-core prowess
an increasingly interesting value IS more your thing, you may opt
proposition right now. For $359, you  for the 7900X3D with its expanded
can pick up the 7900X, complete V-Cache lgoing from 64MB of L3 to
with 12 cores, 24 threads, and a 128MB), but that is $35 more than
maximum boost clock of 5.6GHz. this little number. » $359

RAM
32GB (2X16GB) KINGSTON FURY
BEAST DDR5 @ 6,000 MT/S

WWW.KINGSTON.COM

Ryzen's Infinity Fabric Boost the controller’s speed,

is AMD's name for its and wham, faster CPU.

interconnect that surrounds Once Ryzen 7th gen

each CPU’'s core complexes, hits above 6,000 MT/s,

joining them together and the memory controller

transferring data. In the frequency decouples from

early days, when Ryzen had RAM speed, and we're

a larger number of CCDs, well into the realms of

that interconnect improved diminishing returns. That's

its performance and reduced whywe've gone back to CPU COOLER We have another NZAT pick this

the latency between those Kingston's super-budget moanth, this time in the form of the

CCDs, allowing them to 6,000 MT/s kit. 32GB is N Z XT KQ& KE N Elite 360 RGB. Let's be up front—we

communicate faster. plenty for what we need, E \_ﬂ_ E 3 6 O RG B actually requested a slightly cheaper
Today, although our Ryzen and that 6,000 MT/s speed WWW NZXT COM model from NZXT, but unfortunately,

processors have fewer CCDs, under EXPO makes thisa ' ' press samples were limited at the

they still have them. The surefire pick to maximize our time [not helped by an aggressive

7900X has two. Similarly to Ryzen potential. - $110 deadline], so for $300, it's a lot for a

previous gens, that Infinity cooler of this caliber.

Fabric is tied to the speed
of the memory controller.

It's still great, of course. You get
that LCD display, decent RGB fans,
and plenty of capacity, but if you
wanl to save a bit of cash, it may be
smarter to grab the standard Kraken
360 ($180) or Elite 3460 non RGB
[$247), both of which shave off some
serious cash, and you still get a fancy
display in the middle of them for all
the stats or GlFs you can muster.

That's not to say the Elite 340

RGB is bad, of course [it isn’t, and
were more than happy to feature
it herel, as it still packs in an

awesome pump, and a slightly

slicker display than the other

units, along with those RGB
fans as well. » $300

18 | wmuowwe | ocT 2024



MOTHERBOARD Looking for a solid AMD PCle 5.0 support for the GPU and
NZ ><T w7 motherboard with a decent feature the top-most M.2 PCle S5D slot (we
set and clean aesthetic? This might triple checked). You also get 2.5G

BBBDE just be the ticket. NZXT s N series Ethernet, WiFi1 6E, and Bluetooth
W of motherboards have always 5.2, along with an arsenal of USB
w -NZXT.COM impressed us here at Maximum PC 3.2 Type C and 2 support, and a not
lwhen we're not getting the PCle unreasonable rear |/0, complete with
configurations mixed up), and the Bx USB Type A, 1 USB Type C, 5.1
B&450E s no exception. Audio Out with S/PDIF, Clear CMOS

With a beautiful, crisp, armor- and BI0S Flashback buttons, and
plated finish, available in black or an HOMI port. Honestly, how good
white, it also stacks in support for s this B650E, and why is it better

DDR5 up to 7,200 MT/s, along with equipped than the 2790 board? » $290

SSD 1

118 SAMSUNG
990 PRO M.Z
PCIE 4.0 SSU

WWW.SAMSUNG.COM

The 1TB Samsung 990 Pro is still a bit of a beast, even compared to
PCle 5.0 standards. We'll talk a bit more about this later on, and just
how close it gets to topping Crucial’s T700, but the long and the short
of it is that its Random 4K performance is outstanding. Combine that
with some exceptional software through Samsung Magician and a
decentlish] warranty, along with 1.5 million hours before failure rate,
and it's a solid pick, certainly at that price. You can even get it with a
heatsink if you want, although it's more than comfortable operating
all the way up to 70 C, which would be seriously toasty for a 4.0 drive
under a thick, integrated heatsink. - $110

S50 2

41B WESTERN GPU
DIGITAL SN5000 AMD RADEON

M.Z2 PCIE 4.0 SSD =X /800 XT

WWW.WESTERNDIGITAL.COM WWW.AMD.COM
At the other end of the spectrum, The Radeon RX 7800 XT represents
we have WD's latest SN5000. Still surprisingly solid value. AMD has
under that PCle 4.0 standard, and come a long way with its FSR tech,
with a five-year limited warranty, and the upscaling Is potent in a
unlike the Sammy drive this thing number of titles, so Nvidia and Intel
can skyrocket up to 85 C, and has cards can take advantage of it. It's not
the added bonus of a 1200 TBW a patch on DL5S or Nvidia's Al Frame
before failure rate, too. Generation tech, but can lead to some
The big element? The pricing, serious frame-rate improvements
WD currently have these on sale without sacrificing much quality.
for just $280—that's around $70 Core spec is solid, clock-speeds
a TB on a single, highly reliable top out at 2.43GHz, it's got 60
drive, with plenty of sequential compute units, comprised of 3,840
and random 4K performance to stream processors, 96 ROPs, 60 ray
back it all up. It's not the quickest accelerators, and 120 Al accelerators.
drive, not the latest specced, but This is bundled with 16GE of GDDRé
it costs around the same as a 2TB on a 236-bit bus, driven by twin 8-pin
PCle 5.0 drive, only with twice the PCle power and the power from the
capacity. That's nothing to snub slot. If 1440p or 4K gaming is your
your nose at. - $280 aim, this straddles that edge. = $510

ocT 2024 | Muswe | 19
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FANS

2X NZXT F360

RGB CORE y
-RAME
WWW.NZXT.COM

The final piece of the NZXT
puzzle are these F360 RGB
Core Frame fans. To quote
our photographer, "Why has

no one done this sooner?” and
he has a point. NZXT now sells

a set of framed’ fans. You can get
them in either 240, 280, or 3460
configurations, in black or white.
You get a single cable connecting
all of them, and a splitter to run off
an aRGB header and a fan header,
and you're set. Alternatively, if
you ve got an NZXT header on

your motherboard, or an NZXT fan

controller, that'Ll fit the bill, too, and
allow you full individual control on

all of the addressable RGBs.
Installation is a breeze, with just

four screws—one on each corner—
and stats are pretty solid, too, with
3.3 mmH20 per fan combined with
75.12 CFM per fan at full tilt. Noise
tops out at 30 dBA. - $140

OCT 2024

100C

PSU

W NZXT

1000 80+

WWW.INZXT.COM

GOLD

This is definitely an overkill
pick. We actually recommend
an 850W PSU if you are
building something similar.
Still, 1000W isn't a bad choice,
certainly if you intend to
upgrade the GPU. There's no
telling how high the power

CASE

NZX T H/ FLOW

WWW.NZXT.COM

We waxed lyrical about the H7
Flow last issue, but it's such a
slick chassis, we had to give it
a bit of a showcase. This new
iteration of the legendary H7
line comes in two colorways,

and in two variants as well. You
can have it in black or white,

and your choice of RGB or non-
RGB. If you go the RGB route
like we |accidentally] have,
you'll be graced with one of
NZXT's latest Core Fan Frames
as well in the front. More on
that in a bit.

Either way, for $150, this
thing absolutely slaps when it

draw will be on Nvidia s next
set of GPUs, so something with
more head room might be a
good choice.

From the wall, PC Part
Picker reckons the maximum
our system will pull is around
297W, and that s in a worst-
case scenario, where all
power draws are maxed out. It
doesn't quite hit that in reality,

but nonetheless, having the
head room Is nice. Utherwise,

there are plenty of connectors,
a zero dBA mode, and a 10-
vear warranty. Sadly, NZAT
don't offer any custom cable
kits, so if you want something
a little slicker, you'll need to

head to CableMod. However,
even a non-pro set will put you

back $120 before shipping if
you go down that route.» $180

RGB 2024

comes to cooling. You ve got
space for ten fans total, plus
a 360mm rad in the roofand a
4£20mm in the front, combined
with an absolute arsenal of
cable managementin the

rear. On top of that, airflow is
Iimpressive across the board,

and the general build quality is
top notch, too.

The only downside? NZXT
does technically sell a vertical
GPU bracket for its H series
cases, butitisn't compatible
with the latest edition of the
H7 Flow.

« $150




LENGTH OF TIME: 1-2 hours
DIFFICULTY: Easy

OKAY, HANDS UP, this is perhaps one
of the easiest builds we've pieced
together in the last few months, maybe
even in the last year |bar perhaps the
integrated GPU build). There's no crazy
new cable standards, no insane RGB
cabling to deal with, and no wild and
wacky cases to contend with. It's just a
plain old standard PC, complete with
some juicy storage and a super-simple
build process.

if youre new to PC building, or are
nervous about building a second rig, given
how challenging your first one has been,
this system hereis afantastic way of diving
back Into your hobby, and realizing how
easy it can be—if the parts and hardware
are designed well enough, that is.

This build honestly feels Llike a
testament to how well NZXT has fine-
tuned the H7 Flow and its corresponding
components. There's little to do or worry
about, and that's no bad thing.

SIMPLICITY IS
THE ULTIMATE
SOPHISTICATION

"

T iy |
L
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If anything, it gives us more time to
go over the finer details, and dive a little
deeper into all of the benchmarking and
CPU shenanigans that are currently
ongoing. With that said, let's get going.

THE END AND THE BEGINNING

It's a thing we never really go into detail
on, but at the start of every system build,
the Maximum PC build team typically do
some initial prep long before we even set
foot taking hardware out of boxes. Once
the constant flurry of emails back and

forth between companies has subsided,
and enough hardware has shipped, first

and foremaost our job is to get everything
together and prepare our build space.
That's a fine thing to consider when you go
about building your own system.

Grab all of your hardware, and make
sure its all readily available. Then,
youre going to need the tools necessary
to piece everything together. A good
set of screwdrivers or a multi-tool set
will go along way. A pair of scissors or
cable snips, along with some cable ties,

will also come in handy, along with a
good-sized table, desk, or some easily
accessible workspace for you to build your
system on.

Anti-static prep? Outside of some basic
steps, we wouldn't worry about it much.

Make sure youre not wearing wool, or
woolly socks and sliding along carpet, and
you should be fine. If you're really nervous,
you can grab a metal pole, a radiator, or
anything that's grounded to give yourself
a good discharge, and you |l be good to go.

After that, it's time to get to work. The
first thing, of course, is going to be getting
that chassis out of the box lironically
where you're most likely to get a zap or
two). Once out, it's time to perform that
Maximum PC step one staple: the chassis
teardown. Were going to be removing
every panel we can, and anything
from the case that were not going to
use [ELRIl That can be glass windows,
rear side panels, dust filters, hard-drive
caddies, you name it—anything that might
get in the way of your cable management
or hardware.

OCT 2024
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Fortunately, in the case of the H7 Flow
2024, almost everything is toolless, bar
the front radiator bracket lit does have
thumbscrews, but theyre a little tight out
of the factoryl. Pop off the panels, and place
them in the chassis box for safe-keeping.

In our build, we foolishly requested

the NZXT H7 Flow RGB variant instead of
the stock standard one. That means it
actually comes with a set of that Core
Frame RGB fans as standard in the front
of the chassis. That's fine, but given
were going with a high-contrast black
and white build, it needs to come out.

The front radiator bracket has two
thumb screws at the top of it. Once

the front panel is removed, you can
loosen these off leither with sheer grip
strength and force of will, or a good
Philips screwdriver], then carefully
lean the radiator bracket down and
pull it out, the bottom of it sits in two
slots [EE AN Lift it out, being mindful
of the fan cable, and you can easily
remove the frame by removing the four
screws on either corner, then set it
aside for later.

MAXIMLH B QCT 2024

TEARINGIT UP

With the front positively gutted, it's time
to move to the rear of the case. NZXT's
Flow has a 2.5-inch caddy that sits on
the rear of the motherboard tray. Similar
to the radiator bracket at the front of
the chassis, it's held in place by a single
thumb screw at the top, then notches
at the bottom. Loosen it off, then slide
it out m Word of advice: always
save these brackets for later if this is a
long-term rig—there's nothing worse
than going to install a 2.5-inch drive at a
later date, or needing to give it to a family
member or friend, only for them to fhind
that half the case is missing, and they
cant buy a replacement.

Now our chassis I1s suitably prepped,
it's time to move onto the motherboard
itself. We've got a list of hardware that we
can theoretically get installed right away.
At this point, you should be able to install
your M.2 55Ds, CPU, CPU backplate
[potentially cooler, if youre running a
fan setupl, and your memory. Doing it
outside of the case just makes life easier,
particularly for the backplate.

Most modern case designs featured
a pretty large backplate cutout on the
motherboard tray, but trying to hold it
from one side with one hand and secure it

from the other is still finicky. In our build,
we've gone down a little bit of a different
route and opted to install the CPU and
RAM after the motherboard's in the case

directly. There's nothing wrong with doing
it one way or the other, this was just more

of a whim on the day Kinda thing.

Anyway, NZXT's B650E for M.2 drive
installation 1s super simple. The big
block heatsink at the top has a single
screw securing it. Undo that, take it out
of its notch, and set it to one side. You're
going to need two of the M.2 securing
screws hidden away In the bottom of the
motherboard tray as well for this. Then
line up your primary 05 drive, and place
it in the top most slot, under that heatsink.
Line up the cutout in the drive with the
notch in the M.2 slot, and slide it carefully
into place. Then push the drive down, and

secure with the screw.
Next, remove the second magnetic

plate cover below the PCle x16 slot, and
you ll spot another M.2 slot. This is where
we'll be placing our WD SN5000 drive.
It's the exact same installation as before.
Once done, JEZ AN make sure you've
remaoved the film from the thermal pads
under both heatsinks, and secure them
back into place. Fun nerd fact: if you take
a look at that WD drive, you'll notice that
it's got a single chip on top—that's all of its
NAND Flash storage, and there's a ton of
leftover space there on the PCB, meaning



there's potential for drives over 4TB if WD
so desired. Neat, huh?

CALLING IN BACKUP

With the 55D0s in, we moved on to the
Krakens backplate. NZXT has a pretty
simple solution for AMD systems: remove
the stock brackets one at a time, then

install the stand-off plastic spacer and
screw [in the correct orientation). It's

all labeled in a bag marked AMS'. Once
youve done one side, you can then do
the other as well, and you re good to go—
super easy and super simple [ 36}
One nice little detailon NZXT's B&650E is
this tiny DDRS script etched into the PCB.
No more hunting through little manuals
trying to find out which slots you need to

populate first for your DRAM; A2 and B2
are your friends [E G131

This is where we deviated from the
script slightly, opting to install the
motherboard straight into the chassis.
Grab the screws from the case
accessories box [NZXT helpfully label
themm in tiny bags), then secure the
motherboard in place. The N7 boards
only have edge screws, so you dont
have to worry about removing any plates
to access hidden mounting locations
underneath. Simply line it in position, then
secure it down. Make sure the screws are
nice and secure [not too tight, or you'll ruin
the threads, and then end up with spinning
stand-offs], and you'll be good to go. This
also acts as a ground when you do this for
your entire system.

With that, we also went ahead and
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installed our DRAM in the correct slots, as
foretold by the NZXT PCB gods. Then, onto
the CPU [B'%] to install any AM5 [or LGA
CPU for that matter], lift up the retention
arm from the right side, then carefully
raise the CPU bracket up. With that done,
carefully lower the chip into position.
There's a number of alignment tools at
work here to ensure you always install
the CPU correctly, from carefully placed
notches and the branding on the chips
themselves, to the tiny golden triangles
on the corner. We almost always use the
branding as a guide. Lower the chip into
position so it rests carefully in the socket,
give it a gentle wiggle with your finger to
ensure it's secure, then replace the CPU

bracket and its retaining arm, and you'll
be all good to go. At this point, the cover
should pop offif it doesn't pull it off by hand.

TOO EASY

With the motherboard now snug and
prepped, we began work on setting up
the cooling. Or our two fan grids? Arrays?
Frames? Honestly, what do we call these
things? Regardless, it's super easy. In the
case of our radiator bracket from earlier,
simply place your frame into position,
secure from the other side onto the
bracket, then mount the bracket back in
the case. Pay close attention to where the
cable i1s when you're installing it. Ideally,
you want it going in that bottom right
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cable hole. Then, do the same with the
floor-mounted one, ensuring the fans are
facing the correct orientation to draw cool
air up and into the chassis itself. The fan
grid should slot into position, then it can
be secured from the other side [you will
need to tip the case on its side to facilitate
that). Again, make sure your cable is
routing out to the back, and that you have
six fans installed with eight screws, and
some cables pre-run ready for attaching
to the fan controllers [HGLLL.

Next up is the Kraken. Remove it
from its packaging, immediately take the
Intel bracket from the cooler, push it up
towards the CPU display, rotate it slightly
left or right, then pull it back down to
remove. Then, take the AMD bracket, and
do the opposite to secure it in position.
Now, we can also pre-install the fans. Use
the included screws that came with the
radiator, and secure them in place on the
underside of the radiator [where the tubes
are facing down). From a performance
perspective, push/pull makes very little
difference, so aesthetics are the name
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of the game here. Similar to our other
fan solutions, keep your cables in mind,
ensure you think about the orientation of
your radiator, how you re going to mount
it in the case, then think about the best
route possible for your fan cables to go out
to the back of the case, then mount them.

Once done, lift the radiator [with the
CPU block still loose] up into the chassis,
and mount it to the ceiling with the
included screws from the case accessory
box. Then, remove the plastic cover from
the CPU block itself, place it on the CPU
lensuring it's got ample thermal paste
on it], secure the block into position, and

you'll be all wrapped up [ &Rl
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ATRUE POWERHOUSE

With the vast bulk of the hardware now
installed, it s time to move onto the power
supply. Take it out of the box, and identify
which cables you re going to need for your
system. In our case, that's going to be the
24-pin, one PCle power [daisy chained],
two B-pin EPS power |one of these will

be split apart], and a SATA power for our

fan controllers. Attach them to the power
supply, then slide the PSU into position
from the rear of the case, and once again
secure with the included screws
Here's another neat little addition, which
we totally didn’t spot until two thirds of the
way through the build: the H7 Flow has an
additional 2.5-inch caddy, hidden away at
the front. Similar to the other bracketed
items in the chassis, It's secured in place
by a single thumb screw. Loosen that off
and the HDD caddy will come loose. More
cable management savings [EG RALL.
Now, it's time to move onto the proper
cable management. We've gone ahead
and installed both the 24-pin and the CPU
EPS power. Running them up and through
the various cable bars, velcro straps,
cable channels, and grommets. NZXT
really did revolutionize this with its initial
line of H series cases, and the latest Flow
1s no different. Use the cable grommets to
your advantage, and line everything up as
best you can. The 24-pin will always be a
bit of a nightmare to route. We've also pre-
routed those AlO fan cables down, ready




to go into its own lLittle fan controller. This
in turn will then run into a motherboard
header. We've also split off all of the
front I/O cables ready for after this step.
Cable separation is a weirdly helpful way
of visualizing where all your cables need
to go, and tidying up things. Break them
up, and sling a bunch on top of your case
off to the left, down under the PSU cover.
Cable management I1s quite odd in a lot of
ways—you don't necessarily need it to be
flawless for a personal system, but doing
the bare minimum like that makes it a lot

less stressful [EE R

t's one of the things we always critique
NZXT for with its PSUs, but the cables,
for a $200+ P5U, are just a bit uninspiring,
to be quite honest. There's no brading,
flat cables, or black wires, sure, but this
s something that be quiet! Corsair, EVGA,
and co do far better [EHGREI}—at least
have an option for a pro cable kit, or
something similar. P5SU ports on the PSU
side are often proprietary, so having the
confidence to go out and buy a kit without
worrying about it is a big deal.

l--

e il =
T e o e =
—r——— — — B =

e

=

CABLES MANAGE
With that wrapped up, we moved on to
rear cable management. If you look at

SR, you'll see how much capacity
NZAXT has implemented into the back of

the H7 Flow. It's phenomenal. There are
brackets you canwedge cablesinto, velcro
straps everywhere, subtle channeling—
the works. You'll notice that we've also
installed the NZAT fan controller just
north of the power supply there as well.
That's specifically for the fans attached to
the radiator. NZXT actually recommends

that you place it top-left [there are literal
markings etched into the case], and that's

a fine place to put it, but just to keep the
cabling a Uttle tidier up that side, we
opted to position it here instead. This is
particularly handy, as we didn't have the
2.9-inch drive cage there, either.

We plugged the remaining fan frames
directly into the NZXT RGB headers in the

motherboard itself Iw] These are

proprietary headers as far as we can tell,
capable of handling the aRGB in NZXT
fans directly, and run to a splitter, another
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of which needs to go into a fan header on
the board. One of the minor limitations of
that does mean that you can only run the
fans within the frame at the same RPM,

but honestly, over the years, the amount
of times we've individually adjusted fans

to operate slightly different to one another
on one side of the case is zero.

Last but by no means least, we
installed the GPU. As always, it's best to
do this with the chassis laying on its back.
We've also pre-routed the power cable
through the cutout on the bottom. Then,

after removing the two PCle slot covers in
the rear of the case, next to the PCle slot

we intend to use, we've slid the 7800 XT
into position until it clicks into place, then
secured it with the screws removed from
those covers. With that done, it's time to
plug the power in, and boom! All done
EHCRE]. At this point you're going to want
to give your cables another go-around,
making sure everything is tied down, and
tidy. Then it's simply a case of replacing
all those panels you removed earlier, and
you're about ready to turn on this beast.
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