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/ FROM THE EDITOR

Water works

hat’s the point of water cooling? The thermal benefits

aren’tthatimportant in a world where manually

overclocking a16-core CPU islargely pointless,and
AMD’s latest gaming CPUs don’t even have unlocked multipliers
(see p12). Custom water-cooling loops can be very quiet, of course,
but so can a PC kitted out with decent Noctua air-cooling gear,
such as the Gladiator Nocturnal on p36.

That misses the point though. Of course you don’t need a PC
with a custom water-cooling loop, just like you don’t need a fancy
Swiss watch, a sports car or a fitted kitchen with a range cooker.
That doesn’t prevent them from being very nice to have though.
Let’s face it, water-cooled PCslook gorgeous, and there’s nothing
wrong with spending both time and money on makinga PC
that’s not only super-cool and quiet, but also looks amazing.

Building a water-cooled PC also presents fun engineering
challenges to overcome, and if you can afford the gear, it makes
fora great project to set yourself. It’s not easy, though, especially
if you've not done it before. That’s why we’ve devoted this issue’s
lead feature to the process of building a water-cooled PC—not
because it’s necessary, but because it’s a challenging project that
gives youalovelyresultattheend.

We've done general introductory guides to water cooling
before, but this time we wanted to take you through the whole
process with a specific set of components, with full details of the
gear youneed, how to hook it up and where to place it. Not only
that, but we've also used hard tubing, with instructions on how
tomeasure, cut and bend it.

If youbuy all the gear outlined in our feature on p78,then
you'llbe able to do it too. You can use your own choice of SSD,
memory, Alder Lake CPU, graphics card and PSU, but if you stick
with our choice of water-cooling gear, case and motherboard,
you'llhave all the information you need to build a PC thatlooks
justlike the one on the front cover.

If you've never tried water-cooling a PC before, but you've
always fancied having a go, here’s a great opportunity to follow
our guide and get started.

EDITOR
Ben Hardwidge

ben.hardwidge@raspberrypi.com

Bl @custompcmag

Welcome

EDITORIAL

EDITOR
BenHardwidge
ben.hardwidge@raspberrypi.com

FEATURES EDITOR
Edward Chester
edward.chester@raspberrypi.com

MODDING EDITOR
Antony Leather

GAMES EDITOR
Rick Lane

CONTRIBUTORS

Gareth Halfacree, James Gorbold,
Mike Jennings, Phil Hartup,
Richard Swinburne, Tracy King

PRODUCTION EDITOR
Julie Birrell

PHOTOGRAPHY
Antony Leather, Brian O'Halloran,
Gareth Halfacree

PUBLISHING

PUBLISHING DIRECTOR
Russell Barnes
russell@raspberrypi.com

ISSUE 225

DESIGN

criticalmedia.co.uk

HEAD OF DESIGN
Lee Allen

DESIGNERS
Ty Logan

COMMERCIAL &
ADVERTISING
ADVERTISING

Charlotte Milligan
charlotte.milligan@raspberrypi.com
+44(0)7725368887

DISTRIBUTION
Seymour Distribution Ltd
2 East Poultry Ave,
London EC1A 9PT
+44(0)207 4294000

SUBSCRIPTIONS

Unit 6 The Enterprise Centre

Kelvin Lane, Manor Royal,

Crawley, West Sussex, RH10 9PE
Phone

01293 312182

Email
custompc@subscriptionhelpline.co.uk
Website

custompc.co.uk/subscribe

This magazine is printed on paper sourced from

sustainable forests. The printer operates an
environmental management system which has been
assessed as conforming to ISO 14001.

Custom PC magazine is published by Raspberry Pi
Ltd, Maurice Wilkes Building, St. John's Innovation
Park, Cowley Road, Cambridge, CB4 ODS. The
publisher, editor, and contributors accept no
responsibility in respect of any omissions or errors
relating to goods, products or services referred to or
advertised. ISSN: 1740-7443.

ISSUE 225
SUBSCRIBERS

EDITION DON'T TRY THIS AT HOME The information in this
magazine is given in good faith. Raspberry Pi Ltd

cannot accept any responsibility for loss, disruption
or damage to your data or your computer that may
occur as aresult of following or attempting to follow
advice given in the magazine. If things do go wrong,
take a break.

Vre

cycle



mailto:ben.hardwidge%40raspberrypi.com?subject=
mailto:edward.chester%40raspberrypi.com?subject=
mailto:russell%40raspberrypi.com?subject=
http://criticalmedia.co.uk
mailto:charlotte.milligan%40raspberrypi.com?subject=
mailto:custompc@subscriptionhelpline.co.uk
http://custompc.co.uk/subscribe
mailto:ben.hardwidge%40raspberrypi.com?subject=
https://twitter.com/CustomPCMag

Highlights

08

10

14

20

26

28

30

32

Intelis looking fabulous
Richard Swinburne thinks Intel's
renewed ambitions in silicon
production will make for some big
strides over the next few years.

War games

With a fresh major conflict taking
place on the streets of Ukraine, Tracy
King ponders the place for depictions
of warinour video games.

Nvidia hack

Richard Swinburne analyses the
potentially huge implications of a
recent Nvidiaransomware attack.

Fractal Design Torrent

Withits top-mounted PSU and

huge cooling potential, the Torrent
demonstrates fantasticinnovationin
case design.

PCI-E 4 SSDs
We put Kingston and WD’s new
PCI-E 4 SSDs through their paces.

Corsair Xeneon

Corsair's first entry into the crowded
gaming monitor marketis here, butis
itany good?

Corsair K70 ProRGB

Withits updated design, removable
cable and 8000Hz polling, Corsair's
most popular keyboardis smarter
than ever before.

HP Omen17

It's abruiser,but HP's new 17in laptop
packsin plenty of performancefora
decent price.

/I1SSUE 225

Contents

Welcome to Issue 225

44

54

70

88

Mini-ITX cases
Antony Leather puts seven of the
latestmini-ITX to the test.

Multi-button gaming mice
Less is definitely not more whenit
comes to certain styles of gaming
mice. Edward Chester tests seven
multi-buttoned rodents.

EldenRing

Already being hailed as one of the
games of the year, if not the decade,
Rick Lane sees if this most epic of
new RPGs lives up to the hype.

Our step-by-step guide will show
you how to build a stunning water-
cooled PC thatuses hard tubing.

Gaming graphics guide

Find out which gaming settings have
the biggestimpact on performance
and visuals with our in-depth guide.

96

104

110

14

Hobby tech

Gareth Halfacree tries out the
Cyntech Raspberry Pi4 heatsink,
DytSpectrumOwl thermal camera
and ZimaBoard 216.

How to
Learn how to use avinyl cutter and
give your AlO liquid cooler arefresh.

Alienbreach

Mick Black guides us through his
Aliens-inspired desk PCinReaders
drives this month.

,

Raising steam

As the Steam Deck portable game
console starts shipping, James
Gorbold thinksit's setto be more than
justanother failed Valve experiment.

O



Cover guide Regulars Reviewed

. MOTHERBOARDS
3 Fromthe editor 18 MSIProB660M-ADDR4
_ _ CASES

8 Richard Swinburne 20 FractalDesign Torrent

22 AntecNX700
° 10 TracyKing STORAGE

26 WDBIlack SN770

) Incoming 27 KingstonRenegade Fury
MONITORS

16 Letters 28 Corsair Xeneon32QHD165
KEYBOARDS

38 Custom kit 30 CorsairK70 ProRGB
MICROPHONES
31 RazerSeirenV2Pro

40 How wetest LAPTOPS

. 32 HPOmen17

62 Elite products PC SYSTEMS
34 PCSpecialistMagnus Pro

68 Inverse look 36 GladiatorNocturnal

76 Reality check Customkit
38 MSIForce GC20V2

96 Hobbytech 38 Aothiadesk protector

? 38 Rocketek USBhub
102 Customised PC 39 JLab Go Air Pop earbuds
@ 39 KeysmartSafeblade
104 How to guides Mini-ITX case Labs

45 Fractal Design TorrentNano
46 Geeek G1SE

47 KolinkRocket Complex
14 James Gorbold 48 LianLiQs8

49 NZXTH1V2

50 Phanteks Evolv Shift XT

51 SsupdMeshlicious

110 Readers’ drives

&

@ Multi-button mouse Labs

55 CorsairNightsword RGB
56 Corsair Scimitar RGBElite
57 Logitech G502 Hero

58 RazerBasilisk V3

59 RazerNagaX

60 RoccatKone XP

61 SteelSeriesRival600

©

Games

69 GodofWar
70 EldenRing

72 DyingLight2
74 Sifu

75 Strange Horticulture
76 Hitman Trilogy VR

Hobby tech

96 ZimaBoard216
98 DytSpectrumOwl
100 Cyntech Raspberry PiHeatsink




. CyberPowerPC recommends Windows.
e Windows 11

One experience for everything in your life.

nfnty 123 DR T

{[JF Intel® Core™ i3-12900K {[JF Intel® Core™ ig-11300K [ Jf Intel® Core™ i7-12700KF
NVIDIA® GeForce® 4 NVIDIA® GeForce® NVIDIA® GeForce®
1 1 1
RTX 3080 T 1268 @@ ¢y 30801008 RTX 3070 T 12GB

{@} Intel® Core™ i5-12600KF E{D # Intel® Core™ i5-10400F E{D k Intel® Core™ i7-11800H
NVIDIA® GeForce® NVIDIA® GeForce® ® ®
RTX 3060 Tl 8GB GTX 1660 SUPER 6GB NVIDIA™ GeForce™ RTX 3070

FROM

£949



http://www.cyberpowersystem.co.uk

(©)CYBERPOWERPC

W s o GEFORCE RTXY

WWW.CYBERPOWERSYSTEM.CO.UK

2 @ ®

5 Year Free UK Next Day _Award
Warranty Delivery Delivery Winning PCs

Follow Us! @) ) @CYBERPOWERUK @ @CYBERPOWER_UK | ) @CYBERPOWER
Order today! € sales@cyberpowersystem.co.uk @ 03333-237776

All information correct at the time of printing. Subject to change.



http://www.cyberpowersystem.co.uk
http://www.cyberpowersystem.co.uk

RICHARD SWINBURNE / VIEW FROM TAIWAN

INTEL'S AMBITION GROWS

Intelis planning an avalanche of new nodes and chips over the next couple
of years. Richard Swinburne takes alook at the latestinformation

tits recent Investor Day Conference, Intel issued an
. updated foundry road map for its upcoming releases

with a few minor, yet eyebrow-raising, changes since
itslast one. Last year, Intel committed to accelerating its process
nodes, with the aim to make the world’s smallest transistors
by 2025. To say it was ambitious puts it lightly - if Intel pulls
it off, it would be an incredible turnaround, the likes of which
hasn't been seen since it dumped Netburst and pivoted to the
Core architecture in 2006.

Intel is already shipping silicon made using its ‘Intel 7-don’t-
call-it-nanometer’ process, including its Alder Lake CPUs. Next
up, Intel 4’ is due in the second half of this year, which will be
followed by ‘Intel 3’ next year in 2023. A 12-month
cadence is quite ambitious, but doable, as shown
by TSMC and Samsung.

As we hit 2024 it then gets really ambitious,
with ‘Intel 20A’ (A for ‘Angstrom’) arriving six
months after ‘Intel 3" in the first half of 2024, then
‘Intel 18A’ follows within another six months in
the second half of 2024. Last year, Intel had its 18A process
originally pencilled in for 2025, but now it’s saying 2024 - at
the event Intel noted it had already delivered test chips based
on its 18A process to customers, and was expecting more chip
tape outs to follow this year.

Come 2024, the CPU market is going to get really interesting.
This year, though, there’s a smidge of disappointment, as the
event also issued an update on Intel’s forthcoming 13th-gen
Raptor Lake CPUs, which will be hitting stores in October/
November this year. Intel revealed it's adding a load more cores
for its top-end chips - up from 16 to 24, with 32 threads, which
means there’s another block of eight E-Cores being added.

To sayitwas
ambitious puts

it lightly

For that, Intel noted the top chip would offer up to a ‘double-
digit performance boost’ over its predecessor, which in my
experience is usually marketing speak for 10 per cent. Eight
more cores for a 10 per cent gain? If that’s the case, there must
be some information missing.

There are no expected power efficiency gains on offer either,
as 13th-gen CPUs are still made on the current ‘Intel 7’ process
used by Alder Lake. If you already own a 12th-gen system, it
looks as though you've made a good investment.

Meanwhile, the 14th-gen Meteor Lake and 15th-gen Arrow
Lake desktop platforms arrive in 2023 and 2024 respectively.
Meteor Lake is Intel’s first-generation tiled (multi-chip) design,
where the CPU, SoC/I10 and GPU are disaggregated
into three separate dies and connected via EMIB
bridges. At this time, we suspect only the CPU die
will use ‘Intel 4’ (a year after that process is
formally introduced), while the GPU will likely be
made at TSMC, not Intel. The SoC/IO die may
continue to use the older ‘Intel 7’ process to benefit
from yield and cost advantages.

Since CEO Pat Gelsinger issued the first foundry process
road map last year, analysts have openly wondered if he can
actually deliver on his promises. Given its extended time at
14nm and multi-year problems at 1onm, those doubts are
justified, yet news of real chips and road map acceleration are
very encouraging.

However, some questions still remain, such as what capacity
and yield will we see with each new process, and what products
will use them? Intel is, after all, also a foundry for third-party
customers now, so these factors will be crucial to compete
with TSMC and Samsung. GP&

Richard has worked in tech for over a decade, as a UK journalist, on Asus’ ROG team and now as an industry analyst based in Taiwan

@ricswi
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TRACY KING / SCEPTICAL ANALYSIS

WAR GAMES

Tracy King considers the role andimpact of games
that simulate warin light of current events

ames are escapism, even when the game is realistic
. orasimulator of one of the very things we're playing

to escape. Gaming Tracy is good at everything, with
enough practice.I'm a skilled driver and farmer, a world-class
footballer. I can jump really high and figure out puzzles to
open magic doors, shortly before dispatching whatever lies
behind it with my sword or gun (equally proficient with
both). If Imess up, I load a save game, or go and grind some
more, no sweat. I will, eventually, win.

Games let us do anything and be anyone, which is great
for stress relief. But up until now, war hasn’t been an
everyday stress for a lot of us in the West, and now almost
overnight, the media is talking about nukes
and World War Il as if we're not still busy in
our pandemic bunkers.

Empathyis both

has to be acceptable to kill, and not everyone is okay with
the implications of that.

It's not a new issue, and it’s been raised by people from
ethnicities, countries or religions often depicted as the bad
guys.Game developer Ramilsmael of Vlambeer, who is Dutch
and practises the Muslim faith, has tweeted often about it.
In 2021, he said of Six Days in Fallujah, T cannot summarise
how much Iloathe that real-life war crime victims are being
procedurally placed in a procedurally generated version of
a city that is still irradiated to this day so that players can
have “just like actual combat” experience in this real war.’

Inthat game, described in a CNN article as ‘dehumanising
Iraqi people’ by Mohammed Husain, whose
parents were Iragi war refugees, you can also
play as anlraqgifather trying to escape with his

Games that depict war suddenly have a important and,judging family, but that aspect too has been criticised
different vibe. Russia, one of the goodies in by the sales popular as exploitative.

WWII, are the baddies, while Sweden and

Switzerland have dropped neutrality in favour

of Ukraine. Who is depicted as killing whom in games is now
extra fraught,leading to Nintendo indefinitely postponing
the release of Advance Wars 1+2:Re-Boot Camp because the
Blue Moon faction in the game is basically Russia. Plus, the
whole ‘war’ theme is maybe a little too on the nose for such
a family-orientated company.

Meanwhile, 2014 indie game This War of Mine, which
presents an invasion from the point of view of civilians, has
seen a huge surge in popularity leading to the developer,
11 Bit, donating all new profits to the Red Cross in Ukraine.
Clearly, empathy is both important and, judging by the sales,
popular. But on the flip side, in a realistic battle simulator
(just like real war), someone has to be the baddie. Someone

But if a game could potentially dehumanise

and therefore lead to real-world discrimination,

should real wars or contemporary geopolitics be depicted in

games at all? It’s a difficult question and one I can’t answer

with evidence because, while the impact of video games

on empathy has been studied a little (as you'll know from

hundreds of previous columns), video game psychology
research is notoriously iffy.

Certainly, creators have always had the right to depict real
life for entertainment purposes, whether that’s in games
or films or books, so maybe it just comes down to doing it
well rather than badly. If historical warfare games can be
guilty of desensitising and dehumanising, surely they could
therefore educate and encourage empathy. In other words,
an opportunity to be the goodies, not the baddies. cre

Gamer and science enthusiast Tracy King dissects the evidence and statistics behind popular media stories surrounding tech and gaming @tkingdot
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Incoming

RAZERMINI
KEYBOARD
GETS
ANALOGUE
SWITCHES

Razer has announced anew 60 per
cent-sized gaming keyboard that
uses the company’s Analog Optical
Switches. The Huntsman Mini Analog
features adjustable sensitivity presets
forthe keys, as well as the ability to
double-map them.

‘This allows users to enjoy fine
throttle-control or steeringinracing
games or assigntwo functionsto a
single key depending on how hard
the key is pressed, says the company,
giving players the ability 'to have both
walk and sprinton a single buttonin
anFPS'.

The Huntsman Mini Analog also
features doubleshot PBT keycaps, an
aluminium chassis and a detachable
USB Type-C cable. It's available to buy
fromrazer.com now for £150inc VAT.

NEW AMD CPUSINCOMING

AMD has announced thatits first CPU to
featureits new 3D V-Cache tech will be
released worldwide on 20 April at a price of
$449 US (around £410inc VAT). The Ryzen 7
5800X3D has eight cores and 16 threads, via
AMD's Simultaneous Multithreading (SMT)
technology, and a whopping 96MB allocation
of L3 cache thanks to AMD's 3D V-Cache
tech, which can layer the cache vertically.
Comparably, the Ryzen 75800X has 32MB
of L3 cache.

The 5800X3D has lower clock speeds
thanthe 5800X, though, with a3.4GHz base
clock and 4.5GHz boost clock, compared
tothe 5800X's 3.8GHz and 4.7GHz
respectively, although both chips have the
same 105W TDP. What's more, enthusiasts
won'tbe able to multiplier-overclock the new
CPU, so that's your limit for clock speed.

In addition, AMD has announced that
it's finally filling out its product stack lower
down, with some new Ryzen7,Ryzen 5 and
Ryzen 3 CPUs. All the new chips have a 65W
TDP, but have a mix of the Zen 3 and Zen 2

architectures. The new Ryzen34100is a
quad-core Zen 2 chip with a4GHz boost clock
anda $99 US price tag (around £90inc VAT).

Other Zen 2 chipsintheline-upinclude the
6-core Ryzen 54500 and Ryzen54600G,
with the latter coming with anintegrated
Radeon GPU. Meanwhile, the 6-core Ryzen
55500 uses the Zen 3 architecture, has a
4.2GHzboost clock and a $159 US (around
£145inc VAT) price tag, althoughit only
supports PCI-E 3.

This s followed by the 6-core Ryzen 5
5600, which adds PCI-E 4 support, and the
8-core Ryzen75700X, whichhas a4.6GHz
boost clock and a $299 US (around £228
inc VAT) price.

Rumour control

RTX 3090 TiRELEASE DATE LEAKED
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/ ANALYSIS

The hacker group
released the source
code for Nvidia's
DLSStech

DLSS OFF
1080P, RTX 2060

Nvidia gets hacked

Following a security breach at Nvidia, Richard Swinburne
takes alook at the implications of some of the findings

n 23 February, South America-
basedransomware/hacking
group Lapsus$ claimed

responsibility for stealing a terabyte of
proprietary information from Nvidia. As
| write this piece, the sensitive datais
being gradually disseminated into the
wild, and the group assertsithas
information on Nvidia's upcoming hardware
codenames, its DLSS technology, employee
information, signed software certificates,

GPU firmware and, supposedly, files that could
divulge the core trade secrets of how its GPUs are designed.
Less than a week after the hack the group madeits first
public messages, andto prove the leak was real, it released

the names and chip codes of Nvidia's next-gen GPUs. We
already know that Nvidia will release GPUs based onits
forthcoming (Ada) Lovelace architecture this year, but the
leak gives us anidea of how the product line-up will look.

Lovelace line-up

The hacking group claims that Nvidiais preparing six GPUs,
with models named AD102, AD103, AD104, AD106, AD107,
and AD108. This represents the expected top-to-bottom
family of consumer cards. As a side note, the 'AD’ prefixes
here would mean this is only the second time Nvidia has
notused a G-letter codename (G70, G80, GK, GP, GA and

DLSS 2. 0 (Quality Mode)
1080P, RTX 2060

GEFLRLE RIS

soon) sinceits GeForce 7 series in 2005 - TU was the first.

The leak also tells us that the next-generation GPUs
slated for 2024 will be codenamed ‘Blackwell’, after Dr David
Harold Blackwell, American statistician, mathematician and
game theory expert. No further details are yet known.

In what appears to be an attempt tojustify its actions and
win some public support, the group demanded Nvidia make
its drivers open source by Friday, 4 March, 2022, otherwise
itwould release the Verilog files - the inner workings of how
achipis laid out at the transistor level, while also stating that
‘we decided to help mining and gaming community’.

That's an A-grade contradiction for a lot of people, since
miners and gamers generally compete for the same
graphics cards, so the removal of the hash rate limiter would
only benefit the former. If there were lingering doubts that
these were flagrant extortionists, rather than benevolent
hackers, within a day, the group then publicly offered a low
hashrate (LHR) bypass tool for $1million US.

It's unlikely anyone took the group up on the offer though.
Miners have already found ways around LHR, via driver
hacks, using laptop GPUs or simply mining non-Ethereum
coins that aren't affected by the limiter.

Onthe plus side for gamers, with Ethereum prices tanking
after November 2021, interest in buying GPUs for mining
appears to be dropping off. Although the prices of graphics
cards are still well above MSRP, the prices have dropped
significantly over the past few weeks and that trend looks to
continue, whether or not LHR is working.



DLSS source codeinthe open

The group also released the source code for Nvidia's DLSS
technology. Unlike AMD's FidelityFX Super Resolution (FSR)
and Intel's XeSS tech, which are open source already, Nvidia
keeps DLSS as a proprietary technology in ordertoretaina
technical advantage. Atthe moment, DLSS is the only one of
the above technologies with matrix processing hardware to
supportitinthe form Nvidia's Tensor cores - and DLSS 2is
widely considered more effective then FSR.

Now the inner workings of DLSS are outin the openit
could give competitors insights into how it achieves its
results. We're notjust talking about GPU makers here;
smartphones and TVs are also increasingly making use of
similar Al-based upscaling technologies.

The key word hereis ‘could’, of course, as it's still stolen
property evenifit's out there. Anyone touchingit would
needto belegally insulated or beyond the reach of US law.
Certainly AMD, Intel and other Al software designers have
reminded their employees not to touch it with abarge pole.

Eventhoughit's now inthe wild, it's unlikely Nvidia will
make DLSS open source, as DLSS 2 currently gives Nvidia
GPUs aclear advantage. Only pressure fromimproving FSR
and XeSSis likely to tip Nvidia's hand in that regard, just as
Nvidia was pressured to support more displays with G-Sync
following the wide adoption of FreeSync.

Ultimately that Friday deadline passed and the hardware
folder didn't leak. Instead, over 70,000 employee

7
~
7
=
=
=
=
=
&
=

credentials were released, including email addresses and
passwords. As of February, Nvidia employs just over 20,000
people globally, and it's unclear where the extra 50,000
comes from.

Two signed driver certificates were among the hacked
datatoo. While these drivers expiredin 2014 and 2016,
Windows 10 and 11 still accepts them to sign kernel-
level drivers. Security researchers noticed these leaked
certificates were being abused by malware to signinfected
files as early as 1March, the very first day the group posted
its demands. At the time of writing we're still waiting on
Microsofttoissue a security update specifically addressing
this driver vulnerability. cpe
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CPU overclocking -
one footinthe grave
I'vejustfinished reading issue 224.
Great stuff,as usual.Rarely doIdrag
myself from gaminglong enoughto
communicate with other humans,
and even morerarely dolagree with
any of their opinions, but James
asked us toreply on the subject of
CPU overclocking, so this was one of
those rare occasions.

I'manold-school overclocker and
have been doing it since around
1993, whenIbuilt my first PC to
play Doom. It was a 25MHz 486DX
overclocked to 33MHz with 8MB of
RAM.Decadeslater,Iwas an early
member of the 5G Club, though that
doesn’t mean much now. Every PC
I've ever builthad an overclocked
CPU.Untilnow.

The graphical appearance of
games has been one of the most

When's the nextissue out?

My
05
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Onsale on Thursday, 5 May

If youownamodern
CPU withloads of
cores, suchasthe
Corei9-12900K, you
may as well leaveit
atstock speed

important factors for me since
day one.Thad one of thefirst Riva
TNT2 Ultra cards in the country,
whichIboughtin Canadaand
brought home in my backpack.I
was also along-termuser of SLI, at
one point running three GTX 470
cards togetherto play Crysisat
high settings.

Inow game at 4K, and the top
games such as Cyberpunk 2077 and
Assassin’s Creed Valhalla barely
makeitabove 6ofps withallthe
settings maxed out,evenwith a
GeForce RTX 3080 Ti. For years, the
GPU has been the main determining
factorinhow fasta game will

run, and thisis more true
now thanever.Ihavea
Corei7-11700K CPU and, in
these games, it's running at
25-30 per cent capacity.Ican
overclock itto 5GHz on all cores,
but doing sohas nonoticeable
effect on game performance.
Of course, not all games are
as graphically intensive as these
ones,and some older or more basic
games may be taxing my GPU
solittle that anincrease in CPU
speed could make them run faster.
However, these games are already
running at well above the refresh
rate of my monitor, so again it would
make no difference.

Asaresult, my CPU is drifting

along at stock settings, generating

solittleheat that the fans onthe
radiator are barely turning —lovely
and quiet. Now, not everyone is
agamer. Someone working with
video content has very different
needs. Multi-threaded video
encoding does benefit from all-core
CPU performance increases.

But modern CPUs are so powerful
that they deal with this stuff pretty
well. Reducing the time it takes to
re-encode a video sounds great until
you're talking about the difference
between 60 and 65 seconds. It’s
goingtotakelonger than that
tomake that next mug of coffee
anyway. Also, your reviews and
tests have shown repeatedly
that manually overclocking
modern CPUs oftenresultsin
lower performance inthe real
world than allowing them to
boost automatically.

Not everyone can afford (or even
gethold of) the latest hardware
—there are still people who are
goingtoneedtouse older CPUs and
squeeze the most out of them. For
them, overclocking could stillbe a
useful solution. For my part,Thave to
agree with James. For some others,
maybe CPU overclocking has one
footin the grave, butIdon't think
itwill belong before itlies down
forever.Of course, the same isn't
true of GPUs. Mine is water-cooled
and running well above stock speed.
CPU overclockingis dead.Long live
GPU overclocking!

MILES HARRIS

Ben:Indeed, overclocking has changed
alotsince the old days. |l remember
pushingmy 333MHz Slot 1Celeron up
to 500MHzin the late 1990s (using a
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100MHz front side bus), andit made an
enormous difference. At this time, both
AMD and Intel were also locking down
multipliers across the board to stop
people overclocking. Now AMD and
Intel are fully endorsing overclocking
on premium CPUs, marketing unlocked
multipliers as abonus and building
automatic overclocking features into
their chips.

Ithink it definitely depends on
your CPU and budget. lhave a Core
i7-8700K riginmy home, for example,
anditmakes sense to overclock all
its six cores to 4.8CGHz - that's faster
than the single-core boost clock and it
resultsin anoticeably snappier system,
without forcing the cooling fans to spin
atsilly speeds.

lalsohave a12-core Ryzen 9 5900X
system, though, and there’s simply
no pointin manually overclocking
it —as you say, itresults in slower

Review systems
submitted to Custom
PCusually have
aspecific, non-
customisable specin
ordertohitthe price

performancein anything thatisn't
hugely multi-threaded. And yes, it's
well worth overclocking your GPU if
you have the cooling headroom, but

if you have anew top-end CPU with
many cores, you're generally better
off leavingit at stock speed, especially
forgaming.

Review system prices
Afterreading thelatest editionI
decided to buy the PC Specialist
Magnus Supreme system you
reviewed —at that priceit’'sa
bargain. The trouble is that the price
has goneup, but that’s just the way
itworksIsuppose.Iusually build my
own computers using your guides,
but my last build was from 2015
with a Corei7-4790.

Anyway, with the advice from
yourreview,Iupgraded the M.2
drive for just £8.Ialsonoticed the

cooler covered two of the memory
sockets, solupgraded the memory
t032GB, and Ichose a different case.
The final system cost me around
£350morethan the oneinyour
article, but it should be a good basic
gaming system forme.I'm getting
on abit now (73), butIstilllove
playing some car racing games,
Assassin’s Creed and so on—this
should keep me going for a bit.
CHRISTOPHERHALLOWS

Ben: Glad to hear you've got yourself
anice new system Christopher - that
Alder Lake RTX 3070 Timachine
should indeed keep you going for a
while. We've had a few people write to
us about the price and availability of the
PC Specialist Magnus Supreme, sol
think it's worth clarifying how the prices
of review systems work.

In general, when system builders
submit machines for review, ithas
a specific spec, which will often be
cheaper than speccing up the same
machineinthe ‘configure a custom
PC' section on their websites, as the
system builder will have organised bulk
purchases of specificcomponents and
so on, with the aim of matching a price
point with a particular spec.

[tmay sometimes be worth giving
them a call to seeif they can swap out
asmall component suchasan SSD,
but most of the core spec willneed to
be leftonits own, and changingit will
generally significantly bump up the
price. We've started listing direct links
tothe review systemsin the ‘supplier’
sections at the top of PC reviews (using
ourown link shortener). These links will
take you to the specific spec and price
we reviewed, and the spec often won't
be changeable.

However, in the case of the Magnus,
we know PC Specialist has had some
trouble getting stock of the CPU cooler,
which has caused the link to come
down afew times due to the way PC
Spedialist's website works. If any of
ourreaders ever have trouble buying
areview system at the spec and price
inthe mag (it should be good for the on
sale date of thatissue), please drop us
alineandwe'lltry toresolveit. cre



/MOTHERBOARDS

MICRO-ATX B660 MOTHERBOARD

MSIPRO B660OM-A
DDR4 /£135 nevar

hile Intel's Core i5-12600K certainly
. benefits from an overclock to increase both

single and all-core boost frequencies, the
factis that gains are still limited from multiplier

overclocking compared with previous CPUs, while the
further up the field you go, the less fruitful overclocking
becomes. This means that CPU overclockingis getting
much harder tojustify, makingaB660 motherboard
such as the MSI Pro B660M-A DDR4 (which lacks
overclocking abilities) a viable option for enthusiasts.

It's also far more affordable than Z690 motherboards,
and one of the cheapest LGA1700 motherboards we've
reviewed so far, retailing for just £135. However, MSI has

SPEC

Chipset
IntelB660

CPU socket
Intel LGA1700

Memory support
4 slots: max 128GB DDR5 (up to
4800MHz)

Expansion slots
One 16x PCI-E 4, one 16x PCI-E
3,one1xPCI-E3

Sound

Networking
Realtek 2.5 Gigabit LAN

Cooling
Four 4-pinfanheaders, VRM
heatsinks

Ports

4 x SATA 6Gbps, 2 xM.2 PCI-E
4,4xUSB3.1Type-A,2xUSB
2,1xUSB 3.1Type-Cheader, 3 x
audio jacks

Dimensions (mm)
244x244

clearly hadto cut some corners to get here,
so doesit still do enough to appeal to your
average budget-focused enthusiast who
is looking to drop a Corei5-12400F or Core
i5-12600K intoit?

Boththe board's banks of VRMs, which
make up a 14-phase power delivery system,
are cooled with heatsinks, whichis a good
start. Evenif you won'tbe overclocking a
Corei9-12900K, it means the board should
cope fine withboosting any CPUin Intel's
12th-genarsenal.

MSI| even manages toinclude a USB Type-C
header, M.2 heatsink and 2.5 Gigabit LAN port,
but from here on the situation gets rather thin.
There's no Wi-Fi,and you only get arather
meagre total of six USB ports ontherearl/0
panel. We've seen worse, but the panel doesn't
have a shroud orintegrated|/0 shield, which
plenty of similarly priced boards in lastissue’s
B660 motherboard group test did offer.

There are also only four PWM fan headers,
whichis the bare minimum to runa single or
dual-fan cooler with a couple of case fans. You
only get Realtek ALC897 audio, there's no USB

Type-Cportontherearl/0 paneland you getjust atrio of
audio jacks too, with no optical output. On closerinspection,
the layout seems to be nearly identical to that of the MAG
B660M Bazooka we reviewed in last month's Labs test too,
includingits support for DDR4, placement of all the on-board
components as well as its micro-ATX formfactor.

The pair of M.2 ports both lack MSI's tool-free SSD
installation system we've seen on other boards, but they do
support PCI-E 4, and the board's four SATA 6Gbps ports
should be enough for most people looking to build a new PC
ortransplant their existing hardware, as long as you don't
have half a dozen hard disks looking for anew home.

Similarly to the MAG B660M Bazooka, the VRM
temperature peaked at 51°C under full load with our Core
i5-12600K test CPU, while the tiny M.2 heatsink saw our
PCI-E 4 SSD hitthe same 64°C as ts sister board, which was
one of the warmer results on testlast month.

If you're looking to drive monitors using your Intel CPU's
integrated graphics, then the Pro B660M-A DDR4 does at
least have two DisplayPort 1.4 ports and two HDMI 2.1ports,
all capable of dishing out up to 4K at 60Hz. You can also jazz
up the board's bland appearance if you want, as there are
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GIMP IMAGE EDITING

Gigabyte B660 Gaming X DDR4 73,910

MSI Pro B660 Gaming X DDR4 71,937

HANDBRAKE H.264 VIDEO ENCODING

MSI Pro B660 Gaming X DDR4 245,379

Gigabyte B660 Gaming X DDR4 246,241

HEAVY MULTI-TASKING

MSI Pro B660 Gaming X DDR4 247,971

Gigabyte B660 Gaming X DDR4 247,500

HEAVY MULTI-TASKING

Gigabyte B660 Gaming X DDR4 149,867

MSI Pro B660 Gaming X DDR4 149,604

CINEBENCH R23
Multi-threaded

MSI Pro B660 Gaming X DDR4 17,219
Gigabyte B660 Gaming X DDR4 17,177

Single-threaded

MSI Pro B660 Gaming X DDR4 1,881
Gigabyte B660 Gaming X DDR4 1875

two 3-pin digital RGB headers on the board, although not
surprisingly, no lighting on the board tself.

MSI's EFlis up toits usual standards, though, lacking few
features compared with pricier boards, except overclocking
abilities. It can even change temperature inputs for fan
control to other options than the CPU.

Performance
Despite being one of the cheapest boards we've tested, the

MSI Pro B660M-A DDR4 kept pace with the rest of the field,

with a RealBench system score of 149,604 - only a slightly
low image editing score prevents it from rising to the top of
our B660 performance chart. The Cinebench results were
on par too, with no sign the board had issues with boosting
or VRMtemperatures.

Meanwhile, the Realtek ALC897 audio is no match for
one of the latest codecs, butit's one way that motherboard
manufacturers cut costs. It's certainly fine for most people’s
PC audio needs, with a dynamic range of 93dBA and noise
level of -95dBA, but these are still decidedly average
compared with the best results we've seen from the
ALC1220 codec, for example.

Power consumption sat at 201W under full load, which
is atad higher thanthe MSIMAG B660M Bazooka DDR4.

FARCRY 6
1,920 x 1,080, Ultra settings

MSI Pro B660 Gaming X DDR4 80fps. 105fps
Gigabyte B660 Gaming X DDR4 80fps 105fps
99th percentile Average

TOTAL SYSTEM POWER CONSUMPTION
Idle

MSI Pro B660 Gaming X DDR4 62w
Gigabyte B660 Gaming X DDR4 58w
Lower is better
Load
MSI Pro B660 Gaming X DDR4 200w
Gigabyte B660 Gaming X DDR4 205w

Lower is better

However, with near-identical Far Cry 6 results, it's clear the
two boards are essentially the same, just dressed in slightly
different clothes.

Conclusion

If you prefer your motherboard to be plain and understated
ratherthan having an edgy, gamer-focused design, the MSI
Pro B660M-A DDR4 is definitely a classic example. It's not
flashy, drenchedin RGB lighting orin any way concerned
aboutthe way itlooks. It also uses DDR4 memory, soit
doesn'trequire expensive, questionably beneficial and often
poorly stocked DDR5 memory either.

It's alittle low on features, the audio codecis dated and it
lacks the range of audio outputs on pricier boards, but so do
lots of other B660 boards. At face value, it seems like a
no-frills way to jump onto the Intel 12th-gen bandwagon.
With many Alder Lake CPUs being compelling stock-speed
performers, it's never been a better time to consider a
B-series motherboard either, especially as you can also run
your memory at higher frequencies thanin the past too.

The troubleis that, despite having fewer features than
nearly identical boards in MSI's range, it has a similar price.
Youmay as well opt for aboard that has a shroud to cover
thel/0 paneland anintegrated /0 shield. Eventhe rather
average MSIMAG B660M Bazooka DDR4 is better value and
offers both of those features, while the ATX-sized Gigabyte
B660 Gaming X DDR4 has considerably more features and
only costs only alittle more money.

ANTONY LEATHER

VERDICT
A cheap route to owning an Intel 12th-gen system,
but it's lacking compared with similarly priced boards.

UNDERSTATED
Cheap price

GreatEFI
PCI-E 4 support

BLAND

= Comparatively
poorvalue

= Averagefeatures

= Blandlooks

PERFORMANCE

30/35

FEATURES

26/35
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ATX CASE

FRACTAL DESIGN
TORRENT RGB TG/ £219 nevar

fthere's one company thathas stepped upits game
. to stay ahead of the pack with case design, it's

Fractal Design. The removable roof sections and
otherfeatures on the likes of the Meshify 2 and Define 7made
the process of building a PC even more of ajoy than usual, so

we were pretty excited when we heard about anew ATX case
landing from the company. However, the Torrentis interesting

inavery different way to Fractal Design’s recent efforts.
Infact, the caseis a step backwards in some ways, as it

loses the ability to ditchits roof section. With the Torrent,

the company has gone back to aroof-mounted PSU, with

apower supply areamade of riveted panels. In a perfect

world, we still feel aremovable roof section would have been

possible, perhaps with aremovable PSU mountinstead.
However, there are some clear differences to other

cases thatmountthe PSUintheroof. The areais closed

SPEC

Dimensions (mm)
242x544 x530 (W xDxH)

Material
Steel, plastic, glass

Available colours
Black, white

Front panel
Power, 1x USB 3,1x USB
3.1Type-C, stereo, mic

Drive bays
2x2.5/3.5in,4 x2.5in

Form factor(s)
E-ATX, ATX, micro-ATX

Cooling

3x120/140mm, 2 x 180mm front
fan mounts (1x 180mm fans
included), 1x 120/140mm rear
fan mount (fan notincluded), 3 x
120/140mm, 2 x 180mm base fan

CPU cooler clearance
188mm

Maximum graphics card leﬁgth
423mm

off from the main chamber, keeping PSU
cables completely out of sight, thanks to
aside channelthatroutes them behind the
motherboardtray.

Italso makes for a perfect area to stow
the cables, while ensuring the PSU is far more
accessible thanit would be under a usual
PSU cover. Forinstance, if you need to add
orremove modular power supply cables,
we'd far sooner do it with a system builtin
the TorrentthaninaDefine 7.

With no PSU cover, the lower chamberis
asquare open space, and to make the most
of this design, Fractal Design has geared the
Torrent towards high airflow. The flagship
model ontesthereincludes two enormous
and powerful 180mm digital RGB fansin the
front section, and three 140mmmodelsin
the base, with all the fans acting as intakes in
order to create positive air pressure.

The 180mm fans dish out massive airflow,
aided by an attractive front vent section with
angular ridges, with airflow aimed atahuge
area of hexagonal mesh atthe rear of the
case. At £219, the Torrent RGB TG is fairly

pricey, mostly thanks to the digital RGB fans, but if you're
happy to forgo RGB lighting (bar a small strip onthe PSU
cover), you can getthe same case for £185.

With noroof fan mounts and only a 120/140mm mount at
therear, you're left with few options when it comes to using
some form of liquid cooling and keeping the included case
fans. There are 180mm AlO liquid coolers from the likes of
Alphacool that could secure to the front fans, but mounting an
AlO cooler to the bottom fans would mean the radiator and
any reservoir section would sit well below the pump, which
isn'tideal with these types of coolers.

Thankfully, Fractal Design has thought of this and included
120/140mm adaptors for the front section, allowing you
to remove the 180mm fans and cater for smaller radiators
instead. Custom water cooling fares much better, though, as
there are single and even double 180mm radiators (180mm
and 360mm) available, and of course, 280mmand 420mm
radiators that can make use of the 140mm base fans. Plus,
you can puta 360mmradiator in the base, as demonstrated
inour feature (see p78).

Of course, the Torrentis ideal for air cooling, and its
generous width offers 18mm of CPU cooler clearance and
423mm of graphics card clearance, even with the front fans
mounted. There's no vertical graphics card support out of
the box, althoughiif you're desperate, most universal vertical
mounts should fit, even with a radiator and single row of fans
inthebase.

There's E-ATX motherboard support too, butthe case
isn'toverly huge at 54cmlong and 53cm high. If that's still
too large, there's even a Compact modelin addition to the
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i TEMPERATURE RESULTS

CPUDELTAT
Fractal Torrent RGB TG . 45°C
NZXT H510 Elite W «e°C
NZXT H510 Flow . 47°C
Corsair 7000D Airflow . 47°C
Fractal Design Meshify 2 . 47°C
be quiet! Silent Base 802 W4ec
Corsair 5000D Airflow W4ec
Lower is better
GPUDELTAT
Fractal Torrent RGB TG . 41°C
Corsair 7000D Airflow W arc
be quiet! Silent Base 802 W arc
Corsair 5000D Airflow .42°C
Fractal Design Meshify 2 . 42°C
NZXT H510 Elite .42°C

Lower is better

mini-ITX-focused Torrent Nano (see p45), whichis noticeably
cheapertoo. Both side panels are made from tempered

glass and are tool-free, and normally we'd say the far panel
requires some time spent tidying cables as even modest
bundles of spaghetti will likely prevent its mounting pins from
keepingit closed. However, Fractal Design has thought of

this, and the Torrent enables you to secure the panels using
screws from within the PSU chamber.

Also, rather than have the base fans sit directly on the case
chassis, which would make installing radiators or other fans
here very difficult, afan mounting plate is included that caters
for 120mm, 140mm and 180mm fans, so you could even
swap the 140mm fans to the front of the case and place the
180mm fans hereinstead.

Meanwhile, the front panel offers the basic single USB 3
and USB 3.1Type-C ports as well as audio jacks, but while

you can power the fans from a SATA-powered fan hub, you'll
need a separate 3-pin digital RGB lighting hub to control

the lighting. Alternatively, you can use your motherboard's
software and the RGB connectors for the fans, and case
lighting can be daisy-chained too.

Forsuchalarge case, though, there’s only two 3.5in hard
disk mounts and four 2.5in SSD mounts, with these all sat
behind the motherboard tray - cable tidying canbe atad
cramped if most of these bays are occupied.

Performance
Itwas no surprise to see stellar out-of-the-box cooling from
the Torrent, and the CPU delta T of 45°C was more thana
match for any other case, bettering the Corsair 7000D Airflow
andbe quiet! Silent Base 802.

The Torrent's GPU delta T of 41°C was on par with the best
results we've seentoo, althoughit didn't better the likes of
the Corsair 7000D Airflow. While the fans did produce a fair
amount of noise at full speed, they lacked the unpleasant
tone of smallerfans.

Conclusion

The Fractal Design Torrentis arefreshingly different take
onan ATX case thatlooks great, offers stellar airflow and
decent water-cooling potential. You'llneed to consider your
options if you wantto use liquid cooling, as you might need to
move fans around, but with an eye-catching front panel, RGB
lighting and superb cooling, the Fractal Design Torrentis the
ATX casetobeatin2022.

ANTONY LEATHER

VERDICT
Attractive, refreshingly different and super-cool - this is
the case to beat this year.

FRACTAL

Excellent airflow

Large fans with
low noise levels

Attractive design

FRACTURE

= Rather pricey

= NoRGB
lightinghub

= Limited storage
support

COOLING

29/30

FEATURES

15/20

DESIGN

28/30




/ CASES

ATX CASE

ANTEC NX/OQ/£70 wevar

he last Antec case we reviewed, the
DF700 Flux, was one of our favourite
sub-£100 cases, thanks toits very

reasonable price tag, good cooling and
inventory of useful features. The NX700 we're
reviewing here retails for a similar price and
clearly looks the part, so we're hoping for more
of the same from one of the oldest case
manufacturers around. After all, Antec has
certainly had plenty of experience in building
good PC cases.

At aprice of £70inc VAT, the competition
would include the Fractal Design Meshify
2 Compactand NZXT H510 Flow, although
these cases retail for around £20 more. The
NX700 clearly focuses on RGB lighting and
aesthetics, with an aggressive front end that
sports amixture of mesh and diagonal vanes
—anapproach that putsitin good company this
month, as Fractal Design's Torrent case (see

SPEC

Dimensions (mm)
220x440x492 (W xD xH)

Material
Steel, plastic, glass

Front panel
Power, 2 x USB 3, stereo, mic

Drive bays
2x2.5/3.5in,4x2.5in

Form factor(s)
ATX, micro-ATX

Cooling

3x120/140mm, 2 x 185mm
frontfan mounts (2 x 185mm
fansincluded), 1x 120mm rear
fan mount (fanincluded), 3 x
120/140mm roof fan mounts
(fans notincluded)

Maximum graphics card length
340mm

p20) also leads onits front end.

That frontmesh also acts as a dust filter, so
there's no separate filter in this location, while
the roof section benefits from a magnetic filter
to prevent dust and detritus from falling into the
case. Comparably, the PSU filteris a tad flimsy
andjust slotsinto place from underneath,
but you won't be fiddling with this section
regularly anyway.

Like the more expensive Torrent, the NX700
also has large 185mm RGB fans at the front, a
big mesh front section and plenty of positive
air pressure, with just a single 120mm RGB rear
exhaust fan. The front section can also house a
trio of 120mm or 140mm fans, and you can also
mount a pair of eachin the roof and another
pair of 20mm fansin the PSU shroud to boost
GPU cooling.

Allthree of the case’s fans are hooked up
out of the box and are also powered usinga
single cable. However, this cable is 3-pin rather
than 4-pin PWM, so you'llneed to ensure your
motherboard's BIOS s able to fine-tune the fan
speed according to temperature, switchingitto
voltage modeif necessary. That rear fan also

acts as an RGB control hub for the front fans, controlled by
abutton onthe front panel, allowing you to change lighting
modes and colours without hooking up the case to your
motherboard.

The lighting colour and mode options are basic, but there
are also 3-pin digital and VDG connectors for Gigabyte
motherboards that allow you to use your motherboard's
own software to deal with the lighting instead. The RGB
lightingiis surprisingly vivid and accurate for such an
affordable case, although the effect speed of the mode
optionsis too slow for our liking, resulting in a slight
stuttering effect.

The front panel’s control button for the lighting sits next
to two USB 3 ports and the audio outputs. Sadly, the front
panellacks a USB Type-C port, but that's rare on sub-£80
casesevenin2022.

For a mid-size case, the NX700 has good water-cooling
potential too, with space up front for 280mm and 360mm
radiators. Meanwhile, the roof can house up to 240mm or
280mmradiators, thanks to a large offset fan mount that
can offer clearance for 45mm and 60mm-thick radiators,
depending on the height of your motherboard's heatsinks.

Sadly, youwon'tbe able to fit I80mm radiatorsin
the front, as with the Fractal Design Torrent, as the fan
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CPUDELTAT

Antec DF700 Flux W 47c
NZXT H510 Flow W 47c
Antec NX700 W 4sC
Corsair 5000D Airflow . 48°C
Fractal Meshify 2 Compact . 50°C
Lower is better
GPUDELTAT
Fractal Meshify 2 Compact . 41°C
Corsair 5000D Airflow . 42°C
NZXT H510 Flow . 42°C
Antec NX700 W a3
Antec DF700 Flux W 43C

Lower is better

WHAT AMESH

Good airflow

WHAT AMESS

= Basic cable routing

Snazzy RGB lighting = Fan cableonly has

3-pinsupport
= NoUSB Type-C

Great value

mountings here aren't standard and there's not enough
space. However, the NX700 makes a better home for AlIO
liquid coolers than the Torrent, with the roof being the logical
choice fora240mm or280mm radiator. There’s also plenty
of CPU cooler clearance at 170mm, and you caninstall a
graphics card up to 340mm long.

Storage bays are reasonable as well, with two 2.5in/3.5in
baysin aremovable enclosure under the PSU cover, plus
four more 2.5in mounts on the motherboard tray. As with
Antec's other recent budget-focused cases, though, our
main criticism of the NX700is alack of refined cable-
routing options.

Unlike the NZXT H510 Flow and Fractal Design Meshify
2 Compact, you only get the basics here, with just cable ties
and open cable-routing holes. The case also lacks a vertical
GPUmount, but does offer some smaller details, such as
rails for the rear fan to shiftup and down, soit can sitinline
with your CPU cooler to boost cooling. You also get captive
thumbscrews for both the steel and the glass side panels,
andit's easier to deal with these than the usual quartet of
screws that secure glass panels from the side.

Performance

Interms of noise, the Antec NX700 proved to be far quieter
thanthe Fractal Design Torrent, simply becauseits fans
spun much slower — it doesn’'t even make much noise with
the fans running at full whack. The modest fan speed still
resulted inrespectable cooling results, though, with the
NX700 bettering the Fractal Design Meshify 2 Compact by
2°Conthe CPU delta T, matching the Corsair 5000D Airflow

and comingjust 1°C behind the NZXT H510 Flow and Antec
DF700 Flux. It sat a couple of degrees above the Meshify 2
Compact with the GPU delta T, though, as it has less airflow
directed at the GPU.

Conclusion

Fora £70 case toinclude digital RGB lighting, three
daisy-chained fans and decent cooling, the Antec NX700
represents a solid home even for a high-end PC. It looks
great too, with the aesthetics bolstered by the high 185mm
RGB fans and snazzy front mesh.

Of course, there will always be compromises at this
price, and with basic cable-routing and tidying options, a
lack of USB Type-C support and other limited features, the
NX700's feature set stands in stark contrast to cases such
as the Fractal Design Meshify 2 Compact, which costs just
£20 more. However, we can appreciate at this price, that
could bag you a half-decent air cooler if you're on a tight
budget. If you're looking to keep costs to a minimum, but
you stillwant to jump onto the RGB bandwagon, the Antec
NX700 s a solid choice if not an unequivocal one.

VERDICT
A solid, good-looking and affordable ATX case, although
it's a little lacking in features.

COOLING

29/30

FEATURES

14/20

24/30
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/STORAGE

PCI-E 4 M.2 SSD

WD BLACK SN//0/£310 wevarers
£125 inc VAT (1TB - reviewed) £80 inc VAT (500GB) £67 inc VAT (250GB)

BLACK
SABBATH

Excellent
performance

Reasonable price

Doesn'tthrottle
without heatsink

BLACKLACE

= Notmuch cheaper
than SN850

= Cheaper SSDs
offer similar
real-world
performance

= Average
endurancerating

SPEC

Full capacity
1B

t's easy to get confused
over WD's naming
schemes forits SSDs,

butin general, ifit's Blackit's going

tobefast, ifit's Blueit's goingto be

not quite so fastandifit's Redit's

goingto have adecent endurance

rating. The problemis that there

are then different model names

withinthose line-ups. The Black

SN770 we're reviewing hereisn't the only Black series

SSD to sitin WD's arsenal, with the monstrous Black SN850
being one of our favourite PCI-E 4 SSDs.

As you'd expect, the Black SN770 also uses the PCI-E
4interface, butat £125inc VAT fora 1TB drive, it's only £12
cheaper than the flagship SSD. Storage prices fluctuate,
of course, but we'd expect to see more of a difference at
launch. Both SSDs come with a five year warranty, and both
have similar capacity options ranging from 500GB to 2TB for
the SN850, and with an extra 250GB option for the SN770.
They even have identical endurance ratings, with our TTB
sample good for 600 terabytes written (TBW), whichis the
same as the SN850.

It's only when you get to the performance numbers that
you see the difference between the two drives. The SN850
tops outata claimed 7,000MB/sec read speed for all three
capacities, while the SN770’s maximum claimed read
speed hovers around 5,000MB/sec unless you dip down to
250GB whereit drops to 4,000MB/sec. Write speeds follow

a similar pattern with 5,000MB/sec for the SN770 at
1TB and 2TB, down to 4,000MB/sec at 500GB and
2,000MB/sec at250GB. The SN850, meanwhile,
manages an extra1,000MB/secat2TB and 1GB.

Formatted capacity
931GB

Under the hoodis a WD in-house, 4-channel
controller with triple-level cell (TLC) NAND flash

Interface
PCI-E4

memory, butno DRAM for caching, with the SSD
instead relying on system RAM and speedy BiCS5

Heatsink
No

12-layer TLC memory to ensure the real-world

NAND
TLC

speeds are what you'd expect from amodern
PCI-E 4 SSD.

Controller
WD in-house

Like the Kingston Fury Renegade M.2 SSD (see
opposite), there's also no heatsink on the SN770,

Endurance
600 TBW

which can potentially lead any PCI-E 4 SSD we've
testedto edge allittle too close to throttling. With

Warranty
Five years

no heatsink attached, the SSD peaked at the same
71°Ctemperature as the Kingston drive, but only

after aback-to-back run of CrystalDiskMark as a stress test,
during whichitmanaged to still hit 5,226 MB/sec read and
4,970MB/sec write speeds. Donning our motherboard's
heatsink saw noimprovementin speeds, though, unlike the
Kingston drive.

Meanwhile, the SN770’s 4K random 32-queue-depth
four-thread read speed of 2,255MB/sec was on par with the
SN850, whichmanaged 2,172MB/sec - a difference that's
within the margin of error for the test.

It was a similar situation for the 4K write speed of
1,932MB/sec, which was also more than amatchforany
other PCI-E 4 SSD we've tested, including the Kingston Fury
Renegade. In AS-SSD, though, the Kingston SSD added
1,000MB/secto the WD SN770's sequential read speed.

Conclusion

Current pricing for the WD Black SN770 offers decent
value for a PCI-E 4 M.2 SSD, for a drive that offers great
performance in both sequential and random tests. Even at
£125inc VAT for 1TB, though, you'd need some very good
reasons to pick it over the WD Blue

SN570, which costs £35 less money PERFORMANCE
andisn'tmuch slowerinterms of real-

world performance. Meanwhile, the 46/50
WD Black SN850 is faster in sequential FEATURES

tests and costs only alittle more
money, making it a slightly better buy if
you wantthe very best performancein
all scenarios.

ANTONY LEATHER

14/20

VERDICT
Fast and reasonably priced, but there’s
stiff competition above and below it.
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PCI-E 4 M.2 SSD

KINGSTON FURY RENEGADE

/ £285 inc VAT (2TB - reviewed) £1 67 inc VAT (1TB) £1 01 inc VAT (500GB)

RENEGADE
MASTER

Good value

Excellent
endurancerating

Fastperformance

ILLBEHAVIOUR

= Cangettoasty
with no heatsink

= CheaperSSDs
arenearly as fast

= 4TBmodelis
ridiculously
expensive

SPEC

Full capacity
2TB

1,810GB

Controller
Phison E18

Endurance
2,000 TBW

Warranty
Five years

ithmany PCI-E4
M.2 SSDs using
the sameflash

memory and controller,

it's oftendownto each

manufacturer’s firmware

tweaks, pricing and durability

to make their drives stand

out. With a speedy Phison E18 controller underthe hood, the
Kingston Fury Renegade s certainly no slouch, and atless
than £290 for 2TB and with a generous durability rating, it
certainly seems to be competitively priced as well.

Ourreview sampleis the 2TB model, which boasts
amassive 2,000 terabytes written (TBW) endurance
rating, but even the 1TB model offers 1,000 TBW, whichis
significantly more than the WD Black SN850, Samsung
980 Pro and other Phison-based SSDs such as the Corsair
MP600 Pro. Only the slower WD Red SN700 offers more,
andthat's designed for NAS boxes, so credit to Kingston for
stumping up such a good durability rating backed up with a
five year warranty.

Meanwhile, the Kingston's Micron-made 3D triple-level
cell (TLC) NAND flash memory can dish out a claimed read
speed of 7,300MB/sec in sequential transfers, whichis the
same for allmodels, while Kingston claims the 2TB model
can sequentially write at up to 7,000MB/sec, with this figure
droppingto 6,000MB/sec and 3,900MB/sec forthe 1TB
and 500GB models respectively. Sadly, economies of scale
don'twork here, as the 4TB modelis no faster than
the 2TB model, but it costs three times as much, so
you'd have to really want 4TB on a single drive to
considerit.

Interms of the module itself, the Kingston Fury
Renegade doesn'thave afull heatsink, althoughit
does have asliver of graphene ontop of the SSD to

....... keep it cool while under load. However, the SSD still hit

71°Cinthe CrystalDiskMark benchmarkin our back-

~~~~~~~ to-back stress test, which occasionally saw speeds

drop by several hundred megabytes a second.

Fitting our testmotherboard's heatsink to the
Kingston saw this peak temperature drop to 46°C
with no further speedissues, but the extra cooling
headroom failed to boost speeds any further.

In CrystalDiskMark, the Kingston's sequential read
and write speeds of 7,025MB/sec and 6,792MB/sec

respectively are only a fraction slower without the heatsink,
but both figures are some way below the claimed top
speeds. Meanwhile, the Kingston hit 2,165 MB/secin our 4K
random 32-queue-depth read test with four threads, which
was bettered only a little by the WD Black SN850, with other
Phison E18 SSDs coming south of 2,000MB/sec. However,
other Phison E18 drives closely match the Fury Renegade’s
1,794MB/sec write speedin this test.

AS SSD offered up read and write sequential speeds that
were alittle faster than the likes of the Corsair MP 600 Pro
too, with the Kingston's 5,510MB/sec read speed being
around 200MB/sec quicker, although the 4K random read
and write speeds were a bit faster on the Corsair SSD.

Conclusion

Based onits endurancerating alone, the Kingston Fury

Renegadeis a better bet than many Phison-based PCI-E 4

SSDs, especially as it has a decent warranty. However, you'll

need to ensure your motherboard has a heatsink for it (or buy

one separately), as it can get toasty when running at full pelt.
Thisis why other SSDs may be atad fasterin some

tests, as most similar models are equipped with much

larger heatsinks. Thankfully, it's also

well priced foran SSD that offers a PERFORMANCE
6,800MB/sec write speed, andit's 48/50
the pricethatreally makesthisSSDso . ...
tempting, especially with its durability FEATURES

rating. If you want one of the fastest
M.2 SSDs available for an affordable
price, thisis a great option.

ANTONY LEATHER

15/20

VERDICT

Fast, well priced and equipped with
a decent endurance rating, but you'll
want a heatsink for it.
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/MONITORS

32IN GAMING MONITOR

CORSAIR XENEON
320HD1065/665 s

NEONKNIGHTS

Fantastic build
quality

Dazzling colour
gamut

Snappy gaming
performance

INCANDESCENT
WITHRAGE

Contrasttoo low
forgoodHDR

Expensive for
the spec

WarmsRGB
colour balance

SPEC

Screen size
32in

s one of the biggest PC gaming peripheral
. manufacturers around, Corsair entering the

gaming monitor market got plenty of people
excited, and its first (and as yet only) modelis the Xeneon
32QHD165. It's afairly high-end display with a price to match.
Whatyou get for £665is alarge 32in IPS display witha2,560
x 1,440 resolution and a 165Hz maximum refresh rate.

Those figures aren't exactly groundbreaking, with the likes
of the LG Ultra Gear 32GP850 offering the same screen size,
resolution andrefreshrate for nearly £200 less and the AOC
U28G2XU providing a 4K resolution, 144Hz refreshrate and
28inscreenfor £100 less. However, the Corsair goes some
way towards justifying the price with its build quality, colour
reproduction and extras.

The 32QHD165is built like a tank, with a hefty, solid
extruded aluminium piece used for the leg of the fully
adjustable stand, and an equally hefty arrangement of
aluminium parts making up the sizeable base. Combined
with the 32in screen size, you end up with a display that
really dominates most desks. However, we found the stand

alittle less obtrusive and desk-hogging than
the very long-legged, V-shapedbases used on
some monitors.

A couple of cable-tidying clips slide up and down

Resolution
2,560x1,440

the aluminium leg, making for a simple but effective
cabling system, while the ports all face down from

Panel technology
IPS

the central bump on the back of the display. These

Maximumrefreshrate

165Hz

consist of one DisplayPort 1.4 input, two HDMI 2
ports and a USB Type-C port for video input, along

Response time
ms

with a2-port USB 3 hub, headphone output and
barrel socket for the external power supply. There

Max brightness
400cd/m?

are no speakers, whichis disappointing on a display
this size and price.

A single minijoystick onthe rear of the panelis

used to control the pleasingly concise on-screen
menus. You get all the key image quality and

Adaptive sync

FreeSyncand G-Sync

gaming performance controls you need, but none of
the superfluous extras you find on some displays.

Display inputs

1x DisplayPort1.4,2 x
HDMI2, USB Type-C

Turn onthis display and you're immediately hit
by its dazzling extended colour gamut. Withiits

98 per cent DCI-P3 colour space coverage, this
monitor is essentially as colourful as you can get for

Stand adjustment

Height, pivot, rotation, tilt

a conventional computer display. What's more, the
default colour temperature (6,962K), gamma (2.22)

100 x 100mm VESA
mount, 4-port USB 3.2 hub

and average delta E colour accuracy (0.15) are
decent, so although colours canlook oversaturated,
the balanceis spoton.

If the oversaturated look isn't for you, an sSRGB modeis
onhandtoreininthe colour gamut, although with a colour
temperature of 7,097K, its balance could be better. As for HDR
content, with a fixed backlight limiting contrast to a peak ratio
0f 1,045:1, you do get the dazzling colours required but not the
rangein brightness.

When it comes to gaming, though, the 32QHD165
impresses with a snappy response time combining with
the fast refresh rate to make for a sharp-lookingimage
during fastmovements. There's also a decent backlight
strobing blur reduction mode to further sharpen up the
image in fast motion. It's a solid if unexceptional screen
for gaming performance.

Conclusion
Withits large screen and dazzling colour

reproduction, the 32QHD165 makes IMAGE QUALITY
quite animpactin games and video. It 23/30
alsohas snappy gamingperformance,
adecentrange of features and GAMING
solid build quality. However, its HDR 24 / 3 0
reproductionisletdownbymodest .
contrastandit's quite expensive FEATURES

forthe raw resolution andrefresh
rateit delivers.
EDWARD CHESTER

16/20

VERDICT

A more than capable gaming display
with great build quality, but you can
get a similar spec for much less
money elsewhere.
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/PERIPHERALS

MECHANICAL GAMING KEYBOARD

CORSAIRK/0O
RUB PRO/£170 wevar

PROFESSIONAL
GRADE

Smartoverall design

Doubleshot
PBT keycaps

Removable cable

AMATEURHOUR

= Thinner aluminium
platethan
predecessor

= Expensive

= Slippy feet

SPEC

Dimensions (mm)

he CorsairK70 has been
among the most popular
mechanical keyboards

sinceitfirstlaunched nearly ten

years ago, and whileithas gone

through several design tweaks over the

years, it's only now getting a fullmakeover. Outis the thick
slab of coarsely brushed aluminiumonits top, andinis a
sleeker overall look. What's more, Corsairhas added some
premium extras, such as doubleshot PBT keycaps, an
8000Hz pollingrate and aremovable cable.

The new keyboard retains an aluminium top plate but
it'snowhere near as thick or domineering as the previous
version, with it no longer overhanging the plastic chassis
below. We slightly miss the chunky quality of the older plate,
but the new design certainly feels more pleasingly smooth.

This general sense of a slightly slicker, smarter feel
runs throughout the new model. The clear plastic section
thathouses the backlitlogo in the centre is now square
and flush with the surrounding metal, plus itincorporates
indicator lights for the various lock keys and mute buttons.
Theindicators disappear completely when they're not
illuminated, making for a very cleanlook.

Also housedinthe top edge are buttons for profile
switching, adjusting the backlight brightness and
locking the Windows key, along with a mute button

443 x164 (238 with wrist and satisfyingly chunky, knurled metal volume wheel.
resﬂX40(WXDXH) ......... These buttons have a very shallow but crisp action.
Lol Atthe back of the keyboard, there's a single USB
1.15kg ) T i
o Type-Cinputfor plugginginthe main cable - there's
Full-size - 105 keys no need to worry about a broken cable ruining your
Connection keyboard here. Alongside the USB socketis asliding
USB Type-C switch for setting the keyboard to Tournament mode,

Backlighting
Individual key RGB

Pollingrate
125-8000Hz

Keyboardrollover
N-key

Multimedia buttons,

which disables macros and sets the backlightingto a
static single colour.

Anotherimprovementis the magnetically attached
wristrest, which easily pops off but remains securein

volume wheel, Windows

lock/brightness/
profile buttons,
magnetic wristrest

use. It's not padded but

it's quite deep and offers agentle
slope on which your wrists canrest. Underneath

the keyboard are fourimpressively large, thick rubber pads

to provide a secure footing. Sadly, the flip-down feet to raise
the back edge don't offer as much grip, so the keyboard slides
around more when these are deployed.

We're fans of the crisp new key legend font, though, and
the use of doubleshot keycaps made from hard-wearing PBT
plastic rather than ABS is amajor boon. Doubleshot means
they use two layers of plastic to create the clear and black
parts of the key, rather than using ablack paint on clear plastic.
This means the key legends can basically never wear away.

Forkey switches, Corsair uses the ever-reliable Cherry
MX, so the typing and gaming experience is excellent. You
only getthree switch variants though - Red (linear), Brown
(tactile) and Speed (linear with a shorter action). Meanwhile,
the 8000Hz polling allows the keyboard to reportits status
to your PC eight times faster than typical 1000Hz keyboards
and mice, although we found it made no difference to our
experience whatsoever.

Conclusion

Whileitlacks some of therugged DESIGN
charm ofits predecessor, the new 18 / 20
CorsairK70 makes up foritwithplenty
of new features and a generally sleeker FEATURES
style. The doubleshot PBT keycaps are 18 / 20
amajorimprovement,asistheaddition ...
of aremovable cable. The Tournament PERFORMANCE

mode switchand 8000Hz polling are
alittle more niche, but otherwise this
is avery solid - although certainly not
cheap - upgrade to a venerable board.
EDWARD CHESTER

26/30

VERDICT
It doesn’'t come cheap, but the K70 RGB
Pro is a top-notch gaming keyboard.
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USB MICROPHONE

RAZER SEIREN V2 PRO /£120 nevar

SIRENSONG

Decent sound
quality

Stylish with lots
of useful features

Naturally reins
inloud shouts

DASHED
AGAINST
THE ROCKS

= Notthe most
sonic detail

= No XLR output

= Onlyone
pickup pattern

SPEC

Dimensions (mm)

he Seiren V2 Pro sits at around the same price
. and feature set as the Elgato Wave 2, EPOS B20,

Blue Yetiand Shure MV7. However, it differs
from these competitorsin one crucial way. Where these
are all condenser microphones, the Seiren V2 Prois a
dynamic microphone.

Traditionally, dynamic microphones are favoured
for louder, more sonically varied environments where
counteracting feedback is a priority. In other words, they're
favoured for live concert settings, with the Shure SM58
being the quintessential vocal mic for gigs. Condenser
microphones are generally more sensitive, but a little more
susceptible to feedback and are more delicate. That's why
they're favoured for studio use.

So, whichis better for a streaming and home recording
setup? A condenser micis generally the more obvious
option, butthe Seiren V2 Pro holds its own sonically.
There's plenty of detail, with a full, warm sound that works

very well forin-game voice comms and podcast
recording. It also copes well with sudden loud
noises, making it great for preventing your

78 x56 %196 (W x D x H) expletive-ridden cries from distorting as you
Wéiﬁﬁf '''''''''''''''''''''''''''' get sniped from across the map.
Sv?i%‘sfggzzse' 3679 However, we also tried using the Seiren V2
Samplerate T Pro to record some acoustic guitar and found
96KkHz it sounded a little boxier, and lacking the same

Frequency Response
20Hz-20kHz

-34dB

Headphone amp with
3.5mm output, headphone

volume control, gain control
and mic mute control

sense of beingin the room with the player, as
compared with the Shure MV7. You also miss out
onthe multiple pickup patterns - such as stereo -
that some multi-condenser capsule mics such as
the Blue Yetiinclude.

While it may not offer the absolute best bang
for your buck for sheer clarity of recordings, the
Seiren V2 Pro still has plenty going forit. For a
start, it's an attractive and quite compact unit
that's almost entirely built from solid metal,
giving it areassuring heft.

Itsincluded standis quite short, with an
address position of just 18cm, so you'llneed to
angleitup towards you if it's mounted on a desk,
but the base can be unscrewed from the pivot
arm and the rest of the mic screwed onto amic
arm. Several other competitors don'tinclude a
pivoting arm of this quality.

Unlike many
competitors, the
Seiren V2 Pro also
has a windsock. It
isn't as effective as
that of the Shure MV7,
butit slightly reduces
the whoosh and pops of
breath and plosive syllables.
Razer also claims the internals of
the mic are on a shock-absorbing
mount, butitisn't very effective,
with every knock of the
mic or desk heard
loud and clear.

Onthe front of
the mic are controls for gain and headphone monitoring
levels, with a headphone jack on the back providing
monitoring and audio output from your PC. A mute button
sits above the volume dials and will glow green for ‘go’ and
red for ‘'muted’, makingit clear when you're live. It connects
viaa USB Type-C socket around the back — there's no XLR
output here - and Razer provides a long (3m), thick braided
USB cable as well.

Conclusion
The Razer Seiren V2 Prois ideal if

you're seeking a streaming-focused DESIGN
microphone. Its looks and feels 17/20
great,its sound quality isdecentand "
its natural ability to cope with loud FEATURES
outbursts will suit some gamers. Its 14/20
includedwindsock, pivotarmand ...
easy-to-use controls are all pluses PERFORMANCE

too. It's not the last word in fine sonic
detail, though, soisn't as well suited to
recording or ASMR streaming.

EDWARD CHESTER

31/40

VERDICT

A great set of features and solid sound
quality that's ideal for streaming, if not
music recording.
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/LAPTOPS

GAMING LAPTOP

HFP OMEN 1//£1,499 weuar

ost laptop companies concentrate on15.6inand 16in
. screens these days, but HP's new Omen 17 shows

thatthere's still plenty to like about larger devices. Its
17 3in screenisimmediately immersive, and the 2,560 x 1,440

resolution gives you more pixels than conventional 1080p
panels. Combine the resolution with the 165Hz refreshrate

SPEC

CPU
2.3GHzIntel Corei7-11800H

Graphics
Nvidia GeForce RTX
3070 Laptop 8GB

Screen
17.3in2,560 x 1,440 IPS 165Hz

Networking
Gigabit Ethernet, dual-band
802.11ax Wi-Fi, Bluetooth 5

1x Thunderbolt 4/USB-C/

DisplayPort,3xUSB 3.2 Gen1,
1x audio, 1x mini-DisplayPort,
1xHDMI2.1,1x SD card reader

Dimensions (mm)
397 x262x27 (W xD xH)

Operating system
Windows 10 Home 64-bit

Warranty
One year parts and
labour return to base

and 3msresponse time, and you've got a screen
that's well suited to gaming, despite the lack of
adaptive sync.

Quiality levelsimpress too. The brightness level
of 375cd/m?andblack point of 0.31cd/m?are
ample, and the contrast ratio of 1,210:1provides
gooddepth and vibrancy. The deltaE of 1.83 and
colourtemperature of 6,424K ensure accurate
colours, andthe panelrendered 94.1per cent
of the SRGB gamut, so it can produce virtually
every tone required by games. The speakers are
reasonable as well - the bass is weak, but they're
loud and a strong mid-range means games
sound punchy.

HP's large screen sits above high-endinternals.
The GeForce RTX 3070 GPU has 5,120 stream
processors and 8GB of memory, and by defaultit
has agenerous 130W power limit thatimproves
by 10W with the laptop’s Performance mode
engaged. Meanwhile, Intel's 8-corei7-11800His a
reliable CPU, and there’s 16GB of DDR4 memory
running at 3200MHz. You get decent storage
too, witha 1TB Samsung PM9A1SSD offering
rapid read and write speeds of 7046MB/sec and
5140MB/sec, and there's dual-band 802.11ax
Wi-Fiaswell.

The Omen looks like a serious bit of kit, with a matt black
finish used across the aluminium base and plastic lid. This
sizeable machine has good external connection options too,
with one Thunderbolt 4 connector that supports DisplayPort
and charging, alongside three Type-A USB ports. It also has
Cigabit Ethernet, mini-DisplayPortand HDMI 2.1, plus an SD
cardslot. Users can also remove the base panel to access pairs
of SODIMM andM.2 sockets.

That's allgood, butthe HP's designisn't flawless. Its
webcam doesn'thave a privacy shutter and doesn't support
Windows Hello, so this device has no biometric sign-in options.
Build quality is mostly good thanks to the aluminium base, but
the display flexes alittle too much. Not surprisingly, thisisn't
aslim orlightmachine either — it weighs a hefty 2.78kg, it's
27mmthick andit's nearly 400mmwide.

Meanwhile, the keyboard has animpressive typing action
thanks to fast, consistent buttons with plenty of travel — they're
good for gaming and not far removed from low-profile,
mechanical switches that you'll find on pricier portables. The
keyboard has six macro keys, abuttonto open HP's Omen
Gaming Hub and full-sized cursor keys. Disappointingly, the
HP has no numberpad, its RGB LED lighting only extends to
four zones, and the Power button sits onthe keyboarditself,
meaning you can accidentally switch off the machineif you
slip. The hollow-feeling trackpad buttons aren't much good,
either, butany serious gamer will use a USB mouse.

HP's Omen 17 squares up against our favourite affordable
laptop - the Lenovo Legion 5 Pro. Both cost £1,499 and use the
RTX 3070 withidentical power levels, but Lenovo's machine
has an AMD Ryzen75800H CPU and a16in display with a
16:10 aspect ratio, marginally betterimage quality and a higher
resolution. It also has anumberpad, a webcam with a privacy
shutter and more USB connections.

CHONKY

Fastin games and applications

WONKY

= Thickerandheavier thanrivals
Large, high-quality screen = Somemissingfeatures
Good thermal performance = Lidisabitweak

Satisfying typing and decent
connection options


http://hp.com

PERFORMANCE

The GeForce RTX 3070 canjust about handle smooth gaming
atthe Omen17's native 2,560 x 1,440 resolution. It delivered
99th percentile minimums of 43fpsin Assassin’s Creed
Valhalla and 37fpsin Cyberpunk 2077, while averaging 140fps
inDoom Eternal. That's enough pace to play single-player
games at solid frame rates, especially if you drop the settings
alittle, and undemanding games canrun athigh framerates
onthe 165Hz display too.

This GPU will run most ray-traced games with DLSS too.

If you're willing to play at 1080p, the situationis even better

- here, the HP averaged 195fps in Doom and beyond 60fps
elsewhere. HP's machine outpaced the Lenovo in Assassin's
Creed Valhallaand Cyberpunk 2077, and the two exhibited
similar speeds in Metro Exodus and Doom Eternal.

The Omen'’s Intel processor did atremendous jobin
application benchmarks too. It outpaced Lenovo’'s AMD chip
in our Handbrake and multi-tasking tests and only fell behind
intheimage editingbenchmark. Its overall result of 222,712
easily beatthe Lenovo, and matched the best results we've
ever seen from the 5800H. Switching over to the Omen'’s
Performance mode improved that overall score to 234,777,
with big gains in multi-threaded tasks but no noticeable boost
to single-core speeds.

The HP's sizeable chassis helpedit to perform wellin
thermaltests. When gaminginits 130W operatingmode, the
noise levels were modest, the exterior wasn't warmand the
GPU's delta T of 50°C was good. In both multi-core and single-
core workload benchmarks, noise and heat levels remained
low, and we've no complaints aboutthe CPU's 54°CdeltaT.

Interms of clock speed, the CPU's single-core benchmark
speed of 4. 5GHz was good, butits multi-core pace of 3.3GHz
was mediocre. Thatissue was resolvedin Performance
mode, where the chip reached 4.2GHz without much extra
fan noise. We wouldn't recommend Performance mode
forgames though - the speed boostis minor and the noise
increases considerably.

HP’'s machine also has an Undervolt mode thatintelligently
reduces CPU power consumption. This mode reduced the
Omen'’s benchmark result to 205,046 with even less noise,

PN N

PN
08,343 981800 2187136 220,712

GIMP IMAGE HANDBRAKE H.264 HEAVY MULTI- SYSTEM
EDITING VIDEO ENCODING TASKING SCORE
DOOM ETERNAL

1,920 x 1,080, Vulkan, Ultra Nightmare settings
HP Omen 17 90fps 195fps
it ASSASSIN'S CREED VALHALLA
ti1 1,920 x 1,080, Ultra High settings, High anti-aliasing
HP Omen 17 53fps 78fps
i CYBERPUNK 2077
¢ 1,920x1,080, Ultra preset, no ray tracing
HP Omen 17 54fps 70fps
i1 METRO EXODUS
: 1,920 x 1,080, Ultra settings, High RT, PhysX off, HairWorks off

HP Omen 17 32fps 62fps

99th percentile Average

soit'sidealif you wantto reduce power consumption and
noise levels. The Undervolt option feels a bit buggy though -
it caused the Omen’s working battery result to decline from
five hours, 41minutes to under three hours. Battery lifeis
middling elsewhere - the HP's best result came with a video
playback lifespan of over six hours, butit only lasted for 90
minutes of gameplay.

PERFORMANCE

CONCLUSION 23 / 25

HP's machineis abit of athrowback, but that's not necessarily

bad.lts large screenisimmersive, its chunky chassis largely DESIGN
keeps down noise, and it has loads of power, a satisfying 21 / 25
keyboard and good connection options. The slimmer, lighter ...
Lenovo remains amore practical choice for most people, HARDWARE
especially thanks toits high-quality 16:10 display. However, 21 / 25

if you're happy to have alarger laptop for mostly deskbound
gaming and work, the Omenis an excellent option that offers
more performance for the same price.

MIKE JENNINGS

VERDICT
Large, fast and well featured for the money, the HP Omen
17 is excellent if you don't mind having a large machine.
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INTEL Z690 GAMING PC

PCSPECIALIST MAGNUS
PRO/£2,499 v

t'sunusualto findan RTX 3080 Ti PC for
. under £3,000 atthe moment, but PC

Specialisthas doneithere - and by some
margin. Impressively, the Gigabyte-made graphics
cardinside the Magnus Prois an overclocked
model with a1710MHz boost clock, and the card’s
12GB of memory and 10,240 stream processors

promise fearsome gaming pace.

It's a good start, and Nvidia's GPU sits
alongside one of Intel's newest processors.
The Corei7-12700K has eight Hyper-Threaded
P-Cores that peak at 5GHz - barely slower

SPEC

CPU
3.6GHz Intel Core i7-12700K

Motherboar:
Gigabyte Z690 UD DDR4

Memory
32GB Corsair Vengeance

Graphics
Gigabyte GeForce
RTX3080Ti12GB

Storage

Networking
2.5Gbps Ethernet, dual-band

Cooler Master
MasterBox MB540

Cooling

CPU: PC Specialist FrostFlow
360 with 3 x 120mm fans;
GPU:3x90mm fans;

Front:2xUSB 3.2 Gen1,2x USB
3.2Gen 2 Type-C, 1x audio; rear:

1xUSB 3.2 Gen2x2 Type-C, 1x
USB3.2Gen2,4x USB3.2Gen
1,4xUSB2,1xPS/2,3 x audio

Operating system

Warranty

One year parts and labour
with firstmonth collect
andreturn, then two years
labour only return to base

than the same cores inside the
i9-12900K - along with four
power-efficient E-Cores.

The rest of the PC Specialist's specification
is solid: the Magnus Pro has a 1TB Samsung
980 Pro SSD with rapid read and write speeds
of 7,090MB/secand5,1777MB/sec,and a
Corsair RM850x PSU with modular design
and 80 Plus Gold certification. The inclusion of
32GB of 3600MHz RAMiis good for content
creation too. It's DDR4 memory rather than
DDRS5, whichisn'tideal for futureproofing, but
our tests show very little advantage of using
DDRS5 over DDR4 with 12th-gen Intel systems.

As the Gigabyte Z690 UD motherboard
is aDDR4 model, you don'tgetanupgrade
pathfor faster memory either. The board has
plenty of mod cons, though. Its primary 16x
PCI-E slot supports PCI-E 5, it has three M.2
connectors that support 4x PCI-E 4 and it has
2.5Gbps Ethernet. There's an extra CPU power
connector, and loads of on-board headers for
coolingandlighting as well.

Meanwhile, the rear1/0 panel sports a USB
3.2 Gen 2x2 Type-C port thathandles 20Cbps
transfers, alongside nine other USB ports of
varying speeds. PC Specialist has also added
adual-band 802.11ax Wi-Ficard. The board's
biggestissueis audio - its entry-level Realtek
codecis partnered with three rear outputs and
no optical S/PDIF. That's fine for everyday use,
butit's abitlowly in amachine at this price.

The boardisn't littered with lights either, but that doesn't
matter thanks to the Cooler Master MasterBox 450 chassis.
The case’s chunky fascia highlights a dramatic strip of RGB
LED lighting that can be customised with software or a
control box behind the machine’s rear panel. The bold plastic
strip combines with the lights on the graphics card, memory
and powerful PC Specialist FrostFlow 360 AlO liquid cooler
to create a dramaticinterior.

The buildimpresses in practical departments too. The
caseisrobust, the CPU cooler doesn'timpede onthe
motherboard and there's plenty of room to work. The top of
the casehasaUSB 3.2 Gen 2 Type-C port, and around the
back, you'll find neat cabling and room for pairs of 2.5in and
3.5indrives.

While there are some compromises here, it's an
astounding spec for the £2,499 price. The last PC we saw
in this price range was AlphaSync's iCUE Gaming PC, which
now costs £2,679, and thatincluded an RTX 3080 alongside
an AMD Ryzen 9 5900X. If you look back further, the last
rig we saw with an RTX 3080 Ticame from Scanin Issue
221. And while the firm's 3XS Vengeance Tiincluded DDR5
memory and a Corei9-12900K processor, that PC now
costs £3,679.

PC Specialist's standard warranty offers three years
of labour coverage, one year of parts protection and one
month of collect and return service. That's fine, but not the
best deal around - youideally want at least two years of
parts cover on amachine at this price.


http://pcspecialist.co.uk

MAGNUM
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gaming pace
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2,560 x 1,440, Vulkan, Ultra Nightmare settings

PC Specialist Magnus Pro 260fps

3,840 x 2,160, Vulkan, Ultra Nightmare settings

PC Specialist Magnus Pro 146fps 237fps

ASSASSIN’S CREED VALHALLA
2,560 x 1,440, Ultra High settings, High AA

237fps, with a 99th percentile result of 146fps. This RTX
3080 Tihas asolid lead over the RTX 3080, and the PC
Specialist also offers similar gaming speed to the Core
i9-powered Scan machine. The only way you'll get more
gruntis withan RTX 3090, and even then, the difference
won't be significant.

It's no surprise that the PC Specialist keeps up with the
Scaningames - the Core i7-12700K virtually matches
thei7-12900K in lightly threaded workloads, evenif it
does fall behind in multi-threaded benchmarks. It's faster
thanthe Ryzen 9 5900Xin most tests too. Ultimately, the
Corei7-12700K is a great all-round processor for tough
METRO EXODUS i workloads and content creation, as well as gaming.
2,560 x 1,440, Ultra, HalrWorks off, Advanced PhysX off, High RT Thanks toits 360mm AIO liquid cooler, PC Specialist's
:i1 machineis a good thermal performer too. During gameplay

PC Specialist Magnus Pro 71fps 98fps

3,840 x 2,160, Ultra High settings, High AA

PC Specialist Magnus Pro 50fps 68fps

CYBERPUNK 2077
2,560 x 1,440, Ultra preset, no ray tracing

PC Specialist Magnus Pro 73fps 84fps

3,840 x 2,160, Ultra preset, no ray tracing

PC Specialist Magnus Pro 38fps = 43fps

PC Specialist Magnus Pro 56fps 98fps
;i andwork benchmarks, the noise remained modest,
3,840 2160, Ultra, HairWorks off, Advanced PhysX off, High RT {11 andthe CPUand GPU delta Ts of 51°C and 43°C are fine.
PC Specialist Magnus Pro 38fps 57fps Performanceisn'tanissue either — the processor’'s P-Cores
i1 ranat4.7GHz during multi-threaded benchmarks and 5GHz
9gth Percentile 1] Average i1 insingle-threaded tests. PERFORMANCE
CONCLUSION 23/ 25
The Magnus Prois a mightily impressive machine for DESIGN
PERFORMANCE the money. Its overclocked graphics card delivers loads 23 / 25
The overclocked RTX 3080 Tidelivers fantastic pace. At 4K, of gaming pace, the Alder Lake processorisfast,.andthe ...
itreturned playable frame ratesin Assassin’s Creed Valhalla, caseis good-looking, quiet and accessible. You only get HARDWARE
with a 99th percentile minimum of 50fps with a 68fps DDR4 memory and entry-level audio, but these small 22/25
average. It dropped down to a 99th percentile of 38fpsin compromises are more than acceptable at this price. If you
Cyberpunk 2077, but that figure improves to 41fps if you want a quiet, powerful and relatively affordable PC for top-

enable Mediumray tracingand DLSS - you'll easily be able end gaming and work, few are better than this example.
to get thisrig playing demanding games such as this at 4Kif ~ MIKEJENNINGS
you tweak your settings a bit.

Likewise, Metro Exodus isn't a cakewalk with ray tracing
enabled, with the Magnus Pro dropping down to 38fps at VERDICT

4K, butenabling DLSS saw this figure go up to 50fps. The A fast, quiet, and relatively affordable option for demanding
machine also rattled through our Doom Eternal 4K test at gamers and content creators.
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INTEL Z690 GAMING PC

GLADIATOR NOCTURNAL
/ E£1,799 incvar

itted outwithloads of Noctua coolinggear,
. Gladiator'sNocturnalis devotedto keepingdown

fannoise -anadmirablefeatwhensomanyrigs
make aracketas soonasyouloadyourfavourite game.
Therearethree120mmNF-F12PWMintake fans,
alongsidetwo exhaustsintheroofand one attherear,and
the processoris chilledby aNoctuaNH-U12S, which
features anothertwo PWM-enabledfans.

Eventhe graphics cardgetsthe Noctuatreatment. The
GeForceRTX3070inthisrigistheresultof acollaboration
between AsusandNoctua, whichmeansthe GPUhasa
vastheatsink withtwo NoctuaNF-A12x25PWMfans. It
evenhasanoverclocktoo, withthe originalboost clock of
1725MHzincreasedto 1815MHz.

Anlntel Corei5-12600K sitsbeneaththe
Noctua CPU cooler,andit's arock-solid mid-

Asus TUF Gaming
Z690-Plus WiFiD4

16GB ADATA XPG GAMMIX
3200MHz DDR4

Graphics
Asus GeForce RTX3070 8GB

Networking
2.5Gbps Ethernet, dual-band
802.11ax Wi-Fi, Bluetooth 5.2

Cooling

CPU: Noctua NH-U12S with
2x120mmfans; GPU: 2

x 120mm fans; front: 2 x
120mm fans; roof:2x 120mm
fans; rear: 1x 120mm fan

Front:1xUSB3.2Gen1
Type-C,1xUSB3.2Gen1,
1x audio; rear: 1xUSB 3.2
Gen2x2 Type-C,2xUSB
3.2Gen2,1xUSB3.2Gen1
Type-C,4xUSB3.2Gen1,1
x optical S/PDIF, 5 x audio

Operating system
Windows 11Home 64-bit

Warranty

Four years labour with
one year parts and two
months collectandreturn

range chipwithsixHyper-Threaded P-Cores
thatpeak at4.9GHz, alongsidefourE-Cores.
TherestoftheNocturnal's specificationis
conventional, with16GB of DDR4 memory
atamiddling3200MHzanda1TB Samsung
PM9ATNVMe SSD. Meanwhile, power comes
fromabe quiet! SystemPower 9,whichhasa
temperature-controlledfantoreduce noise but
only an 80 Plus Bronze efficiencyratingandno
modulardesign.

The Asus TUF GamingZ690-Plus WiFiD4
isdecenttoo.ltoffers2.5GbpsEthernet, dual-
band 802.11ax Wi-FiandBluetooth5.2,and
itsprimary PCI-E slotsupports PCI-E5.1thas
awhoppingtotalof fourM.2 connectors, all
of whichusePCI-E4,andithasanon-board
Thunderboltheaderandanextra CPUpower
plug. Attherear,you'llfinda20GbpsUSB 3.2
Gen2x2 Type-Cportandsix Type-AUSB
connectors. There'snofancylightingor DDR5
compatibility,andtherestof the PCI-E slots
onlyrunatPCI-E 3,butitcoversthe essentials
alongwithsome of thelatesttech.

It'sallpackedintoaCorsair4000D Airflow
case, whichlooks eye-catchingthankstoits
whiteandgrey colouring, andit’s consistently
robust. Thetop has amagnetic dustfilter
alongside soleUSB 3.2 Gen1Type-Aand
Type-Cports,andchannelsoneitherside of
thefasciadirectairinside.

Gladiatorhas doneagreatjobwith cabling-it'sallkept
neat,andwiresdon'tblock the pairs of 2.5inand 3.5in
baysaroundtheback. The pairof sparememory slotsare
free,butthe sheersize of the graphics cardmeansyou'll
havetoremoveitif youwantto accessthebottomhalf of
themotherboard.

There'sanawfullottolike aboutGladiator's build -it's
neat, tidy andwell considered. The warrantyisn'tbad
either, withfouryears of labour service, although youonly
getayearoftheall-importantparts cover -ideally, we'd
liketoseeatleasttwoyears of parts cover withamachine
atthisprice.

With somuch dedicated coolinghardware ontheinside,
it'snowonderthanthe Gladiatoris abitpricey.It'satthe top
endofthepricebracketforRTX3070 systems, andfor this
money, you'lleasily findrigs withthe RTX3070 Tior Corei7
processors, albeitwithnoisier coolingsystems.

PERFORMANCE

The concentration onnoisereductionhasn'tsloweddown
thisPC'sRTX3070 GPU.Theoverclocked GPU zipped
through single-playergamessuchas Assassin’'s Creed
Valhallaand Cyberpunk2077at1,920 x 1,080 with99th

DREAMY

Very quietin all situations

NIGHTMARE

= Relatively expensive

Rock-solid gaming and
processing power

Sturdy, tidy build
Good motherboard and SSD

= Mid-range memory

= Non-modularPSU


http://custompc.co.uk/Nocturnal

percentileminimums above 60fps,andthe Nocturnal
wasn'tfarbehindinMetro Exodus. Uppingtheresolutionto
2,560x1,440 saw those games maintainplayable speeds,
andtheRTX3070handledraytracingandDLSS atthose
resolutions.InDoom Eternal’'s 1080p benchmark,the RTX
3070returnedamonsteraverage of 366fps.

TheNocturnalwillhappily play gamesat1080p and
2560x1440,anditcanplayundemandinggames at
the speedsrequiredby240Hzpanels.It'sonly goingto
struggle with4K displays, and this systemwasn'tfar
behindRTX3070 Tirigsinmosttests.

The Corei5-12600K isimpressivetoo.Itsoverall
benchmark score 0f 294,686 is miles ahead of AMD Ryzen
55600XPCsandonparwiththeRyzen75800X. This CPU
is fastenough formainstream creative tasks and muilti-
tasking,it's suitable for streaminganditwon'tbottleneck
games.TheSSDisgoodtoo, thankstoreadandwrite
resultsof 7061MB/secand5,138MB/sec.

Crucially,the Nocturnallivesuptoits promise of quiet
operation. Themodest, low-pitchedfannoiseisbarely
audiblewhenthe PCisidle, andit’s only slightly louder
duringgameplay andtoughwork tests, whichmakesitone
ofthe quietestRTX3070rigs we've tested.

DOOM ETERNAL
1,920 x 1,080, Vulkan, Ultra Nightmare settings

PC Specialist Magnus Pro 237fps

2,560 x 1,440, Vulkan, Ultra Nightmare settings

PC Specialist Magnus Pro 179fps 282fps

ASSASSIN'S CREED VALHALLA
1,920 x 1,080, Ultra High settings, High AA

PC Specialist Magnus Pro 69fps 95fps

2,560 x 1,440, Ultra High settings, High AA

PC Specialist Magnus Pro 57fps 77fps

i1 CYBERPUNK 2077
¢ 1,920 x1,080, Ultra preset, no ray tracing

PC Specialist Magnus Pro 77fps 92fps

2,560 x 1,440, Ultra preset, no ray tracing

PC Specialist Magnus Pro 50fps 58fps

:ii METRO EXODUS
: 1920 x 1,080, Ultra, HairWorks off, Advanced PhysX off, High RT
PC Specialist Magnus Pro

48fps 90fps

2,560 x 1,440, Ultra, HairWorks off, Advanced PhysX off, High RT

PC Specialist Magnus Pro 39fps! 66fps

99th percentile Average

There’'shardly any speed compromise either -the GPU
ranatbeyond1900MHz duringgamebenchmarks,andin
amulti-coretest, the processor's P-Core pace of 4. 5GHz
matcheditstheoretical all-core ability.

Inasingle-coretest, the P-Corespeakedat4.7GHz,
whichis only marginally behind this chip’'s stated pace. The
CPUandGPUdeltaTsof 41°Cand34°Caregreat, too, so
we've gotnotemperature concerns.

CONCLUSION

TheNocturnalis one of the quietestgaming PCs you'll find,
andthere’snonoticeable performance sacrifice.lthasa
superbprocessor,animpressive enclosure andagood
motherboard.ltsmemoryandPSU couldbeimproved,and
it'srelatively expensiveforanRTX3070rig,butthe cooling
hardwareis superb. If youwantnear-silentcomputing, it's
worthpayingabitextraforajobwelldone.

MIKEJENNINGS

VERDICT

Solid performance and whisper-quiet operation, although
it's understandably more expensive than rigs with equivalent
core specs.

~ T5568
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Phil Hartup checks out the latest gadgets, gizmos and geek toys

MSIFORCE GC20 V. /£26.69 incvar

The MSIForce GC20 V2 has an
exceedingly complicated name for
what amounts to an exceedingly
simple control pad. It's a big, chunky;,
comfy unit, using the standard Xbox
layout pattern. The comfort comes
fromits smoothlines and light
weight, while its 2m wire and lack of
batteries also helpitto cutdownon
mass. The USB cableis a detachable
micro-USB one, rather than a wire
hooked straightinto the pad, which
is neater, replaceable and attaches
with a satisfying clunk.

AOTHIADESKPROTECTOR
/ £13.99 incvat

The Aothia Desk Protectoris what amounts to a very large mousepad,

presented as a civilised piece of office furniture, rather than as the

fragtastickillpal of a digital murderhobo with Monster energy drink

forblood. Although the branding strategy may differ, the practicalities

don't so much. The Aothiais an 80 x 40cm desk surface on which you

can put your keyboard, mouse and other computer accoutrements.
The material choices are different, however. The Aothia is made of

PU leather with a suede base to keep it still, and it works. It's comfy to

rest your wrists on the surface and it works fine with a gaming mouse,

plusithas enough giveinit to be a good writing surface. There's

definitely a period of waiting after puttingitin place

foritgo properly flat, having beenrolled up

for shipping, butit gets theidea

eventually. Althoughthe

choice of materials make

foran unusual mousepad,

it actually works well.

Insensible Sensible

The construction feels solid all round, with
responsive, clearly labelled buttons and a
powerful motor for feedback. Both triggers
have a consistent, responsive pull, making
themideal for driving games and other
times when you need precision. Visually,
the designis simple elegant monochrome,
exceptthe lights indicating whether the pad
is connected to a PC (the default mode) or
an Android device. The MSIForce GC20is a
clean, simple design that makes for a good
pad.It's not Disco, butit does the job.

DuBois Kitsuragi

The Rocketek USB Hub takes the problem of USB cable carnage
and deals withitatahub level. The deviceitselfis a simple 4-port,
unpowered USB hub, but what sets it apartis the casing, which offers
either four self-tapping screws or a big Velcro pad to allow you to stick
the hub to any given surface. This approach works well - you getahub
in afavourable position that stays put, making it easy to keep track of
what's going where.

Thelack of apower connection rather limits the utility — you'llbe
better off sticking to gamepads, headphones
and other devices rather than external hard
drives or other demandingkit. Also, the device
is quite broad at 3.5cm, so there are some
convenient PC-adjacent surfaces that willbe
too narrow to accommodate it, such as
the side of amonitor. However,
in spite of these minor
flaws, the Rocketek
does asimple job
very well.

Hubbub Bub


http://amazon.co.uk
http://amazon.co.uk
http://amazon.co.uk

JLAB GO AIRPOP EARBUDS /£19.99 incvar

These tiny earbuds manage to pack a surprising amount of goodinto
an almost comically small package. The Go Air Pop earbuds
feelabout as small as you could make an earbud
without running therisk of losingitin your head.
The sound quality delivered from these
miniature devicesis surprisingly good,
andit's easy to geta snugfitinyourears,
with a variety of tip sizes included.
They fall slightly short of what you
might want for serious music fans, but
for everything else, they hit the mark.
The casing also has an unusual design -
itdoesn't support contact chargingandit
doesn'thave any ports for charging wires
—instead, ithas its own USB cable attached
that folds onto the bottom. It's a smartidea and very convenient.

Adding a useful blade to a keychain sounds like a cleveridea
untilyou runinto the practicalities of having a sharp pointy
thing bouncing around in your pocket. The KeySmart SafeBlade
attempts to overcome this problem by being, as the name
suggests, a safer sort of blade. In practice, this means you get a
key-shaped box opener that you can slot onto your keyring, which
enables you to open most packaging short of an armoured van,
bank vault or plastic blister pack.

The size and shape of the
SafeBladeis key -

The earbuds also switch on when removed from the case, and off
when placed back init. In addition, they can work solo if you
don'tmind missing out on one half or the other of the
controls, which consist of a button on each bud,
which you don't need most of the time.
The only particular flaw is battery
life - you canrun the pods off the
battery in their charging case for
over aday without chargingitup,
butthe pods themselves struggle
to lasta couple of hours between
charges. For short trips, though, the
mini Go Air Pops do surprisingly well
forthe price.

Lostinside your head Lostin thought

literally, it's shaped like akey, and it's also smaller than a normal
front door key. On a keyring with regular keys, the SafeBlade is less
likely to protrude and jab you than usual pocket knives.

The SafeBlade is also made safer by not being very sharp,
which s a notable shortcoming when it comes to opening things -
you're basically using a very small thin piece of metal to poke or pry
open objects.

Applying some force will get it through most materials, but not
cleanly or without effort. On balance, using the SafeBlade is more
civilised than ripping apart boxes with your hands like some sort of
parcel-hating ape, butit doesn’t go so far as to make it easy, which it
probably should do.

Keyed car Carkeys

Seen something worthy of appearing in Custom Kit? Send your suggestions to [E phil.hartup@gmail.com
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MOTHERBOARDS

/HOW WE TEST

TEST PROCESSORS

> Intel LGA1700 Intel Corei5-12600K
> IntelLGA1200 Intel Corei9-11900K
> AMD AM4 AMD Ryzen 95900X

Common test hardware between our CPU testrigs includes a
WD Red SN750 SSD, along with a WD Black SN850 SSD to test
the speed of M.2 ports, and an Nvidia GeForce RTX 3070. We use
16GB (2 x 8GB) of Corsair Vengeance RGB Pro 3466MHz DDR4
RAM, or 32GB (2 x 16GB) of Kingston Fury 5200MHz DDR5 RAM.

All CPUs are cooled by a Corsair Hydro-X water-cooling loop
with two XR5240mm radiators, an XD3 RGB reservoirand an
XC7 RGB waterblock. We test with our RealBench suite and Far
Cry 6 on Windows 11. We also test each board's M.2 ports, and
record the noise level and dynamic range of integrated audio
using RightMark Audio Analyzer.

PROCESSORS

TEST MOTHERBOARDS
> Intel LGA1700
Asus ROG Strix Z690-1 Gaming WiFi
> Intel LGA1200 MSIMEG Z490 Ace
> AMD AM4 MS| MPG Gaming B550 Carbon WiFi
> AMD AM4 APU MS| MEG X570 Unify

Common gearincludes a2TB Samsung 970 Evo SSD and
Nvidia GeForce RTX 3070 FE graphics card. For LGA1700 CPUs,
we use 32GB (2 x 16GB) of Kingston Fury 5>200MHz DDR5
RAM and a Thermaltake Toughliquid Ultra 360 CPU cooler. For
other systems, we use 16GB (2 x 8GB) of Corsair Vengeance
RGB Pro 3466MHz RAM and a Corsair Hydro-X water-cooling
loop, withtwo XR5 240mm radiators, an XD3 RGB reservoir
and an XC7 RGB waterblock.

We use the latest version of Windows 11 with security
updates, plus the latest BIOS versions and drivers. We record
results at stock and overclocked speeds, and tests include our
RealBench suite, Cinebench, Far Cry 6 and Dirt 5.

For games, we record the 99th percentile and average frame
rates either using the game’s built-in benchmark or Nvidia
FrameView. Finally, we note the idle and load power draw of the
whole system, using Prime95’s smallfft test with AVX disabled.

We testimage quality with an X-Rite

iDisplay Pro colorimeterand

DisplayCal software to check for colour

accuracy, contrastand gamma, while assessing more subjective
details such as pixel density and viewing angles by eye. For
gaming, we testamonitor's responsiveness subjectively and then
also use Blur Buster's excellent ghosting UFO test to check the
sharpness of the display in high-speed motion.

CPU COOLERS

We use CoreTemp to measure the CPU temperature, before
subtracting the ambient air temperature from this figure to give
us adelta T result, which enables us to testinalab thatisn’t
temperature controlled. We use Prime95's smallest FFT test
with AVXinstructions disabled to load the CPU and take the
temperature reading after ten minutes.

Forthe Intel LGA1200 system, we take an average reading
across all eight cores, and for the LGA1700 system, we take an
average reading across both the P-Cores and E-Cores. AMD's
CPUs only report a single temperature reading, rather than per-
corereadings, so we listwhat's reportedin CoreTemp.

TESTKIT
Fractal Design Meshify C case, 16GB of Corsair Vengeance RGB
Promemory, 256GB Samsung 960 Evo SSD, Corsair CM550 PSU.

INTELLGA1700
Intel Corei9-12900K at stock speed, Asus ROG Maximus Z690
Apex motherboard.

INTELLGA1200
Intel Corei9-11900K at stock speed with Adaptive Boost
enabled, MSIMEG Z590 Ace motherboard.

AMD AM4

Ryzen75800X overclocked to 4.6GHz with 1.25V vcore, or
Ryzen55600X overclocked to 4.6GHz with 1.25V vcore on low-
profile coolers, MSIMEG X570 Unify motherboard.



GRAPHICS CARDS

We mainly evaluate graphics

cards onthe performance they

offerforthe price. However, we

also consider the efficacy and

noise of the cooler, as well as the

GPU's support for new gaming features, such asray tracing.
Every graphics cardis testedinthe same PC, so theresults are
directly comparable. Eachtestis runthree times, and we report
the average of thoseresults. We test at 1,920 x 1,080, 2,560 x
1,440 and 3,840 x 2,160, usingan AOC U28G2XU monitor.

TESTKIT

AMD Ryzen95900X,16GB (2 x 8GB) of Corsair Vengeance
RGB Pro SL 3600MHz DDR4 memory, Asus ROG Strix B550-E
Gaming motherboard, Thermaltake Floe Riing240 CPU cooler,
CorsairHX750 PSU, Cooler Master MasterCase HSOOM case,
AOCU28G2XU monitor, Windows 10 Professional 64-bit.

GAMETESTS

Cyberpunk 2077 Tested at the Ultra quality preset and Medium
ray tracing presetif the GPU supportsit. We runa custom
benchmark involving a 60-minute repeatable drive around Night
City, andrecord the 99th percentile and average framerates
fromNvidia FrameView.

Assassin’s Creed Valhalla Tested at Ultra High settings with
resolution scaling setto 100 per cent. We runthe game’s built-in
benchmark, andrecord the 99th percentile and average frame
rates with Nvidia FrameView.

Doom Eternal Tested at Ultra Nightmare settings, with resolution
scaling disabled. We run a custom benchmark inthe opening
level of the campaign, and record the 99th percentile and
average frame rates with Nvidia FrameView. This testrequires a
minimum of 8GB of graphics card memory torun, soitcan'tbe
runon 6GB cards.

Metro Exodus Tested at Ultra settings with no ray tracing and
both Advanced PhysX and HairWorks disabled. We thentestit
again with Highray tracing if the GPU supportsit. Werunthe
game's built-inbenchmark, and report the 99th percentile and
average framerates.

POWER CONSUMPTION
We run Metro Exodus at
Ultra settings with High

ray tracingat2,560 x

1,440, and measure the
power consumption of our
whole graphics testrigatthe
mains, recording the peak
power draw.

GUSGOMPG AWARDS

CUSTOM PC REALBENCH

: EXTREME ULTRA

Some products are gloriously over the top. They
: don'talways offer amazing value, but they're

: outstandingif you have money to spend.

: PREMIUM GRADE

: Premium Grade products are utterly desirable,
offering a superb balance of performance and
: features without an over-the-top price.

: PROFESSIONAL

These products might not be appropriate fora
+ gamingrig, butthey'lldo anacejob at

* workstation tasks.

. APPROVED

: Approved products do a greatjob for the
money; they're the canny purchase fora
+ great PC setup.

i CUSTOMKIT

: Forthose gadgets and gizmos that really
: impress us, or that we can't live without,
i there's the Custom Kit award.

Our own benchmark suite, co-developed with Asus, is
designed to gauge a PC's performance in several key areas,
using open source software.

GIMP IMAGE EDITING

We use GIMP to open and edit large images, heavily stressing
one CPU core to gauge single-threaded performance. This
testresponds well toincreasesin CPU clock speed.

HANDBRAKE H.264 VIDEO ENCODING

Our heavily multi-threaded Handbrake H.264 video encoding
test takes full advantage of many CPU cores, pushing them to
100 per centload.

LUXMARK OPENCL

This LuxRender-based test shows a GPU's compute
performance. As this is a niche area, the result from this test
has just a quarter of the weighting of the other tests in the
final system score.

HEAVY MULTI-TASKING

This test plays a full-screen 1080p video, while running a
Handbrake H.264 video encode in the background.
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LABS TEST /MINI-ITX CASES

Mini bl? mighty

...............................................

.................................................

Antony Leather Puts seven of the latest mini-ITX cases head to head,
so you canfind the perfect home for a mini PC system

How we test

ne of the key attractions of mini-ITX casesis the diverse range

on offer. Some are geared towards offering the best support

for liquid coolers and radiators, while others focus on air-
cooled prowess. Some even come with liquid coolers pre-installed and
some attempt to solve the issue of flexibility by being expandable.

For these reasons, comparing several mini-ITX cases can be tricky,
as they're likely to be good in some areas and poor in others, depending
which route the manufacturer has taken. To get around the varied
competition this month, we're carrying out a couple of different tests.

Firstly, we test all cases where possible with the same CPU air cooler
and with aminimum of two fansinstalled. If a case has no fans as
standard, we add two Alphacool Eiswand 1,700rpm fans. No mini-ITX
case should ever be run without fans, soit's pointless testing themin
such a configuration.

The exception hereis the NZXT H1V2, which includes a140mm
all-in-one liquid cooler. However, we've also tested all the other cases
with the largest liquid cooler they can support, up to 240mmiin size, to
highlight their peak liquid cooling potential.

Contents

> Fractal Design TorrentNano /p45
> Geeek G1SE /p46

> Kolink Rocket Complex / p47

> LianLiQ58 /p48

44

We test all cases with an AMD Radeon RX 6700 XT graphics card, and
while there are larger, more powerful cards available, with some cases
offering wildly different graphics card clearances, we felt it best to aim
for a card that would fit in the majority of mini-ITX cases while not being
too easy aride. It has its core and memory speeds locked to limit the
impact of boosting, and we've also fixed the fan speed to 70 per centin
order to ensure our results are consistent.

We're using an Asus ROG Strix Z490-I Gaming motherboard, along
with a Corei5-10600K CPU, whichis the upper limit of what our small
low-profile air cooler can manage in the stuffiest mini-ITX cases.

Temperature results are taken from CoreTemp (alcpu.com/
CoreTemp) and GPU-Z (techpowerup.com/gpuz), and we subtract the
ambient temperature from the results to give a delta T reading, which
enables us to testin normal conditions across several days and varying
temperatures. We score each case using weighted calculations for their
cooling, design, features and value, which add up to create the overall
score. Mini-ITX cases score additional points for noise levels (tested
with a sound meter), use of space and overall size.

> NZXTH1V2 /p49

> Phanteks Evolv Shift XT /p50
> SsupdMeshlicious / p51

> Results graphs / p52
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FRACTAL DESIGN TORRENT

NANO /£110 nevar

here’s no denying the Fractal
Design TorrentNanois large fora
mini-ITX case. It dwarfs most of

the other cases on test this month, but unlike
alot of larger mini-ITX cases, it doesn't allow
its bulk to hamper aesthetics. With glass side
panels and a unique vented front panel, the
Torrent Nano is extremely attractive, while
its added volume certainly has benefitsin
terms of accommodating your gear.

Its CPU cooler height limit stands at
165cm, whichis more than double the limit
of some other cases, making the Torrent the
only case ontest that can house a standard
tower-shaped air cooler. It has an unusual
layout, with the roof having no fan mounts
andinstead this space offers ahometo an
ATX PSU - the Torrent Nano is the only case
inthis Labs testto do so - andithas avery
rare 3.5in hard disk mount as well.

NANO NONO
Attractive design = Large
Easy to work with = |nefficientuse of space
Full-sized cooler = \ented design
and PSU support increases noise
leakage
SPEC

Dimensions (mm) 222 x 417 x 374 (W x D x H)

Material Steel, glass, plastic

Available colours White, black

Weight 5.5kg

Front panel Power, 1x USB 3, 1x USB 3.1 Type-C

Drive bays 1x 2.5in/3.5in,2 x2.5in

Form factor(s) Mini-ITX

Cooling 2 x 120/140mm or 1x 180mm front fan
mount (180mm fanincluded), 2 x 120/140mm
base fan mounts (fans notincluded), 1x 20mm
rear fan mount (fan notincluded)

Maximum CPU cooler height 165mm

Maximum graphics card length 335mm

The cooling
setupis unusual
out of the box
too, witha single
180mmRGB fan
included that sits
inthe front of the
case, blastinga
good deal of air
throughit. Infact,
adding a second
fanintherearof the
caseinourtesting
didnothingto
improve thermals.
If you'dratheruse
smaller fans, or an all-in-
one liquid cooler, the case includes
brackets to allow 120mm or 140mm fans to
be installed here instead, with another pair of
smaller mounts in the base of the case, from
which fans can point at your graphics card.
The side panels are tool-free, there's
plenty of space to work inside the case and it
has the best cable routing of any chassis on
test this month too, with a good deal of space
behind the motherboard tray. If you fancy
water-cooling your PC thenthere's space for
240mmradiatorsin the front or base of the
case, with scope for using radiator-mounted
pumps and reservoirs too - it certainly has
the best water-cooling potential of all the
casesinthis Labs.
The huge front vent did mean that the case
was the loudest on test, though, with a lot
of noise escaping throughit and the vented
rear of the case, despite the large 180mm
fan actually being quieter onits own than the
120mm fans we used in other cases. On the
plus side, though, cooling was exceptional.
Even out of the box with its single fan, itwas a
match for every other case - only the Lian Li
Q58 with two extrafans managed to achieve
alowerCPUdeltaT.
As the case only had one fan out of the
box, and filling the rear mount didn't make

much difference, we decidedtoadd a
second 120mm fan below the graphics card.
Theresulting GPU delta T of 42°C was the
lowest ontestas aresult, andit was still
competitive with just the single front fan,
withadeltaT of 46°C.

Conclusion

If you want to avoid using an SFX PSU, want
room for anormal CPU air cooler and still
want an attractive case, the Fractal Design
TorrentNanois the case for you. It's not
small, butit's still compact enough to save
plenty of desk or floor space, andit's a
competent, affordable introduction to mini-
ITXform.

VERDICT

It's not small, but the Torrent Nano offers
excellent out-of-the-box cooling and makes
for an easy build.

COOLING FEATURES

0% 12

DESIGN VALUE

19/30 : 18/20

OVERALL SCORE

83
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/MINI-ITX CASES

ase manufacturer Geeek's cases
have proven ahitin mini-ITX circles
thanks to decent build quality,

highly compact and efficient designs, plus
reasonable price tags. The G1SE is one of
several similar cases from Geeek, which
comes with slightly different configurations.
Our test model sports top and bottom
120mm fan mounts, aluminium construction
and magnetic acrylic side panels.

Its trump cardis a supremely compact
layout, with the case measuring just 33cm
long andjust over 14cm wide. The downside
is that while this is perfect for a quartet of
fans shifting air from bottom to top or vice
versa with an SFX PSU and low-profile

SPEC
Dimensions (mm) 145 x 332 x234 (W x D x H)

Cooling 2 x 20mmroof fan mounts
(fans notincluded), 2 x 20mm base
fan mounts (fans notincluded)

Maximum graphics card length 325mm

GEEEK GTSE /£124 nevar

CPU cooler, itisn't
greatfor any other
setups. The CPU
cooler height limitis
just 66mm, which severely
restricts your options, although
similar cases such as the Lian Li Q58 and
Phanteks Evolv Shift XT only offer a few
millimetres more.

We don't think Geeek has considered fans
of liquid coolers or custom liquid cooling
either, as there's only space for a single
120mm radiator in the bottom and a pair of
fansintheroof - it won'tfit a radiator. Even
a super-thin 20mm-thick radiator and slim
15mm fans won't fit, whichis a shame, as just
afew millimetres of extra clearance could
have made it much more flexible.

Clearly, then, the case is designed with
modest hardware in mind, especially given
that the side panels lack any ventilation.
Mesh panels are available separately, while
a separate modelincludes them as standard,
but we do have concerns for our graphics
cardin our solid-panel sample. On the plus
side, this case was quieter than many other
mini-ITX cases, as there are fewer areas for
soundto escape.

The G1SE uses a sandwich-style layout,
but while other casesinclude a PCI-E
4riser cable, here you only geta PCI-E
3-compatible cable - that's notideal if
you want to use one of AMD’s Radeon RX
6600-series GPUs, as they only use an 8x
PCI-E 4 interface - you'll also need to set
your PCI-E slotto PCI-E 3in the BIOS if you
use aPCI-E 4 card.

GEEK DORK
Excellent use of space = Nofansincluded
Compact = Poor cooling
Good build quality = No space for
240mmpradiators

The graphics card length limit sits at
325mm, but we'd have concerns over
cooling high-end cards in this case anyway.
There are no fans included as standard
either, so that's an essential additional cost,
and you might wantbuy a USB hub too as
there are no front panel ports.

Buildinga PCinto the G1SE V1.0 was
reasonably easy, but youneedto deal
with a few screws to get at the SFX PSU
mount, whichwasn't the case in the Ssupd
Meshlicious or Phanteks Evolv Shift XT.

With two 120mm fans installed, the G1SE
managed a CPU delta T of 57°C, which was
the third highest on test, but as expected, the
GPU delta T was far poorer at a toasty 59°C
- 8°Chotter than every other case ontest.
Liquid-cooling the CPU and keeping the two
added 120mm fans proved to be the best
option, though, shaving 9°C off the CPU delta
Tand 2°C off the GPU temperature, although
theseresults were still the warmest on test.

Conclusion

We'd definitely opt for the vented side
panel option with the Geeek G1SE, as even
with additional fans and liquid cooling,
temperatures were still poor. It's a shame
240mm radiators are out of the question
too. However, for alow-end PC, the

Geeek makes for an attractive, extremely
compact case that's well made and not
hideously expensive.

VERDICT
Beautifully crafted and highly compact,
but the G1SE has limited cooling.

COOLING FEATURES

B3 - 9

DESIGN VALUE

299 152

OVERALL SCORE

11y
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KOLINK ROCKET
COMPLEX/£149 neuar

t£150inc VAT, the Kolink Rocket
. Complexis quite pricey, but part of

thereasonforthis costis the case’s
extensive use of aluminium. The exterior
benefits from three vented sides, with a
U-shape section covering the roof and two
sides (secured with numerous screws),and a
fourthtempered glass panel heldin place with
thumbscrews. This makes it very similarto
NZXT'sH1V2,butthe latter's tool-free side
panels are much more user-friendly.

The vents onthe Rocket Complex are
fairly large, but they're widely spaced and the
resulting airflow isn't as large as you might
expect. There's also no dust protection and
the holes aren't small enough to prevent dust
ingress on their own, unlike the vents onthe
NZXTH1.

There's asingle USB Type-Cport,aUSB 3
Type-Aportand a power button on the front
panel, whichis the same configuration as the
H1V2, but the Rocket Complex benefits from
aventintheroof, as well as dual 20mmfans
included as standard, plus space fora240mm
AlO liquid cooler. However, The Kolinkis a little
taller and widerthan the NZXT case as aresult.

It does have other advantages, though, such
as the secondbiggest CPU cooler clearance

SPEC
Dimensions (mm) 215 x 213 x 449 (W x D x H)

Cooling 2 x 120mm side fan mounts (fans
included)

Maximum graphics card length330mm

ontestatOmm,aswellas
room fora2.8-slot graphics
cardwithalength of up to
330mm, plus aPCI-E 4 riser
cable. Without anincluded AIO
liquid cooler and PSU included,
it's also substantially cheaper
thanthe NZXT, of course.

However, build qualityisatad
mixed, with some rough edges.

Interms of storage options
inside, there are four2.5in
mounts, but no space for 3.5inhard
disks despiteits size. Working with the case
is fiddly, as several parts need to be unscrewed
inordertoinstall the PSU orradiators.

The PSU mountisinthe roof, but you can't
justdropitinto the mount thanks to anannoying
lipinthe surrounding panel - you'llneed an
SFX or SFX-L PSU too. Disappointingly, there
are also no case feetincluded, so you'llwant to
make sure your desk surfaceis protectedifit's
easily scratched.

Despite our concerns about the lack of
ventilation, the Rocket Complex actually
performed very well, withits CPU delta T of
54°Cbeing second only to the Lian Li Q58 and
Phanteks Evolv Shift XT in Air Boost mode. Both
the latter results were obtained using our test
fans, while the Rocket Complex achieved this
resultusingits own 120mmfans.

The GPU delta T of 44°C was equally
potent; usinga240mm AlO liquid cooler on
the CPU saw the Kolink outstrip the NZXT H1
V2's CPU and GPU temperatures by several
degrees. The Kolink also produced similar
noise levels to other cases, despite the trio of
large vented panels potentially enabling noise
to escape.

Conclusion

Despite having afew advantagesin some
areas, the Kolink Rocket Complex doesn't
quite wow usinthe same way as the NZXT H1

STRAIGHT COMPLEX
FORWARD = Average build quality
GoodCPUand .
GPU cooling = Overly complicated
installation
Attractive design
= No protective case feet

240mm AlO liquid
cooler support

V2. Itfalls shortin terms of build quality, ease
of use andrefinementanditjustfeels alittle
rushed and rough around the edges compared
with the other cases on test this month.

The Rocket Complex's coolingis great, and
itlooks good too, but there are better options
available forless money.

VERDICT

Decent cooling out of the box, but the Rocket
Complex is a little unrefined and rough around
the edges.

COOLING FEATURES

0 102

DESIGN VALUE

133 | 12/%

OVERALL SCORE
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/MINI-ITX CASES

LIAN LI Q58 /£150 wewnr

he fabulous Lian Li Q58, which
we've already reviewedin
Custom PCrecently, is now

available with a PCI-E 4 riser cable out of the
box, although this addition sees the pricerise
from £125 to £150. Its mix of vented and
clear split side panels makes it stand out and
is also rather clever. You get at least some
view of your shiny hardware, while air-
cooled graphics cards and CPU coolers will
also benefit from the lower mesh panel.

If youwantto go all-out with mesh,
though, Lian Li offers replacement panels for
the Q58, replacing the glass panelsincluded
as standard on both sides.

We also love the Q58's pop-on panels,
which make it so much easier to open and
close than the likes of the Kolink Rocket
Complex, althoughit's still not as sublime

VESA LOCALBUS

= Nofansincluded

PCI-E4

Compactdesign

Decent air -cooled = Mediocre ventilation

results for liquid coolers

Useful features = Extramounts sacrifice
fan and radiator
compatibility

SPEC
Dimensions (mm) 170 x 340 x 250 (W x D x H)

Front panel Power, 1x USB 3, 1x USB 3.1 Type-C,
1xaudio

Cooling 2 x 120/140mm roof fan
mounts (fans notincluded), 1x 120mm
base fan mount (fan notincluded)

Maximum graphics card length320mm

as the Ssupd

Meshlicious.

Installinga PSU

isatadfiddly, and

the power lead

extension cable

thatroutes from

therear of the

casetothe PSU

istoughtoinsert

in your PSU too.

However, we love

the fact that the side panels slide off as well
as hinging open. Meanwhile, installing the

rest of the hardware, as well as liquid coolers,

is simple thanks to aremovable radiator
mount. You even geta PWM fan hub too.

No fans areincluded as standard, so
you'llneed to buy your own, but we added
two 120mm fans as anintake, and exhaust
setupinthe base and roof for testing. There's
clearancein the roof to house a240mm
radiator and a single row of fans, andit'sa
reasonably compact case too, measuring
just34cmlong and 25cm high. Unlike the
Geeek G1SE, the Q58 also comes with a USB
Type-Cport,aUSB 3 port and an audio port
onitsfrontpanel.

Theinnards can be moved around, or
you can add to them, allowing for 3.5in hard
disks and ATX PSUs to be installed, at the
expense of aroof fan mount, while a handy
hot-swappable 2.5in bay means you can
easily remove your SSD. Apart from a slightly
cramped interior, there were very few places
to stow cables, but this is often the case with
sandwich-style cases.

With two of our own fansinstalled, the
Q58's CPUdelta T of 53°C was excellent,
topping the chart along with the Phanteks
Evolv Shift XT inits Air Boost mode. It also
bettered the Ssupd Meshlicious by 5°C
thanks to the latter having a glass panel
onthe CPU cooler side. Clearly, the Q58's

half-vented panels work. The GPU delta T
of 45°C was also very good, although the
Fractal Design Torrent Nano with an extra fan
installed, and the Kolink Rocket Complexin
its stock configuration, were even better.
With a240mm AlO liquid cooler fitted,
the Ssupd Meshlicious' extra ventilation
recorded a CPU delta T that was 7°C lower
thanthat of the Q58, andits GPU delta T was
cooler in this configuration too. However, it
was also 3dBA louder than the Q58 due to
added noise leakage.

Conclusion

The Lain Li Q58 still comes recommended,
butit's better suited to air-cooled systems,
as other cases worked better with our AIO
liquid cooler. We love its compact, flexible
design, though, and you certainly won't be
disappointedif you buy it.

VERDICT

The Lian Li Q58 is a well thought-out home
for a mini PC, although it's better suited for

an air-cooling setup than for liquid cooling.

COOLING FEATURES

%50 10

DESIGN VALUE

28/9 © 16/20

OVERALL SCORE

81
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NZXTHTV./£339 0

he NZXT H1V2's high price might
. put off many potential customers,

butinside this well thought-out,
attractive and very well-built mini-ITX tower
case you'llfinda750W 80 Plus Gold PSU,
140mm AlQ liquid cooler and a software-
controlled fan hub. These inclusions would
cost a significant amount of cashif you
bought them separately, helping the NZXT H1
V2 tojustify its price.

Not only that, but the cables for all these
components are all neatly tidied and routed
for you out of the box, ready and waiting for
your hardware. As aresult, the NZXTH1V2is
one of the easiest mini-ITX cases to getto
grips with, making anideal introduction to the
world of mini PCs.

It's tall for sure, with a height of over
40cm, butits width and depth of under 20cm
means it takes up less desk space than many
small mouse mats. The H1V2 boasts an extra
fan and larger ventilation holes over the
original version of the case, as well as a
redesigned PCI-E riser cable that's now
PCI-E 4-compatible. It also has an extra USB
3 portonthe frontpanel,in additionto a
Type-C portand audio jack.

It's far more refined compared with the
Kolink Rocket Complex, with slide-on and
pop-on panels instead of requiring you to

SPEC
Dimensions (mm) 196 x 196 x 405 (W x D x H)

Material Steel, glass

Available colours White, black

Weight 7.6kg

Front panel Power, 2 x USB 3, 1x USB 3.1 Type-C,
1xaudio

Drivebays 2 x2.5in

Form factor(s) Mini-ITX

Cooling 1x 140mm AlO liquid cooler (140mm fan
included), 1x 92mm side fan mount (fan included)

Maximum graphics card length 324mm

deal with dozens of screws.
Meanwhile, the hinged radiator
mount means the included AIO
liquid cooler flips outwards,
providing easy access to the
motherboard tray.

Only 2.7-slot graphics cards
are supported, but the length
limit of 324mm willbe ample
forall but the largest cards.

Thereisn'tmuch storage space,
though, with just a pair of 2.5in
SSD mounts, so you'llneed to
investin M.2 SSDs if you need
more storage.

As with the original case, three
of the side panels are vented,
with the fourth panel made from tempered
glass, butthere’s animproved area at the
rear of where your graphics card sits. This is
more open thaninthe original design, and it
has a 92mm exhaust fan to offeramore
comfortable home for RTX3000-series
cards with flow-through fans.

Asthe H1V2includes aliquid cooler, we
haven'ttested it with our standard air-cooled
kit, butinstead compared it with other cases
with AlO liquid coolers installed too. The CPU
delta T of 42°C with our Core i5-10600K was
higher than the temperature from the Fractal
Design Torrent Nano, Ssupd Meshlicious and
Kolink Rocket Complex, all of which could
house alarger 240mm liquid cooler.

However, the H1V2 beat the Lian Li Q58
withits larger liquid cooler, thanks to the latter
having poor ventilation for it. Meanwhile, the
NZXT's GPU delta T of 49°C was bettered by

ALLINCLUSIVE HIDDEN COSTS
Eye-catching design = Limited storage
options
Pre-installed cooler
and PSU = Expensive

Easy installation = Limited cooling

headroom

the similar Kolink Rocket, Ssupd Meshlicious
and Fractal Design Torrent Nano, but they all
generated higher noise levels to get there.

Conclusion

The NZXTH1V2 canhandle the latest
mainstream desktop CPUs and high-end
graphics cardsin aunique, attractive and well
thought-out case. Theincluded PSU, liquid
cooler and software-controlled fan hub would
retail for close to £200 on their own, so the
case andits PCI-E 4riser cable cost around
£140, whichisreasonable. We have no
problem recommendingitif you wantan easy-
to-use case with a super-small footprint.

VERDICT

Attractive and easy to work with, as long
as you're happy to use the included liquid
cooler and PSU.

COOLING FEATURES

%% 19/

DESIGN VALUE

299 12/%

OVERALL SCORE

89
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/MINI-ITX CASES

PHANTEKS
EVOLV SHIFT
X 1 /€135 nevar

he new RGB lighting-equipped
. Phanteks Evolv Shift XT currently
has a very tempting discounted

price of £135inc VAT on overclockers.co.uk at
the moment, but how does it stack up against
our favourite mini-ITX cases as well as some
of the new kids on the block? For starters, it's
still one of the best-looking cases available -
it even nearly persuaded our editor to build
asmallform factor PCtoo.

Italso has aunique featureinits
vertically expanding roof section, so we
were interested to see how its cooling
performance compared with the competition.
In Compact mode with the roof sections sat
allthe way down, there's no space for internal
case fans, while two can be fitted in Air Boost
mode (with the roof raised a little) and there's
space for aradiator too in Expanded mode
(with the roof raised all the way up). It even
gives the tiny Geeek G1SE arunforits money
in Compact mode, but still has a chunky
look and a hefty feel thanks toits large
aluminium panels.

However, while these panels add girth
and make it seem larger than cases such as
the Lian Li Q58 in photos, it's actually barely
any bigger thanthe Q58 inthe flesh. The
panels are also removable, revealing aninner
shell and flip-open fan and radiator mount,
providing excellent access to the otherwise
cramped interior. This meansit's one of the
easiest cases for PC building. No fans are
included, so we added two of our own test
models, as well as a240mm AlO liquid cooler
for our thermal testing.

RAISE THE ROOF

Brilliant aesthetics

RAISE THE ALARM

= Nofansincluded

Good coolingin
expanded modes

= Poor coolingin
Compactmode

Easy installation = Only one 2.5in mount

The front panelis situated at the base of
the front end and offers a standard USB 3
portas wellas a Type-C port, but there's just
one 2.5in SSD mountinside, makingit very
limitedin terms of storage. If you goforan
air-cooled CPU, then the CPU cooler height
limit of 72mmis also going to prove restrictive,
butit's actually on the generous side for this
style of cases. Onthe plus side, the graphics
card length limit of 324mm won't hinder many
choices and there's support for triple-slot
graphics cards, plus aPCI-E 4 riser cable to
deal with the sandwich layout, which also
demands an SFX or SFX-L PSU

With our Noctua NH-L9i low-profile CPU
coolerinstalled, the Phanteks' CPU delta T of
67°Cin Compact mode was decidedly poor,
being close to 10°C above other cases. This
fell dramatically to just 53°Cin Air Boost mode
with two 120mm fansinstalled, so you're well-
advised not to use Compact mode unless you
have alow-end spec, especially as the GPU
delta T fellby 5°Ctoo. With an AlO liquid cooler
atthe helm, the CPU delta T of 37°Cwas the
jointbest ontest, and the case was quieter
than the Ssupd Meshlicious with the same
hardware too.

Conclusion

[t might not have the simplistic or niche appeal
of other cases ontest, with the likes of the
Ssupd Meshlicious and Lian Li Q58 catering
to specific audiences well, but the Phanteks

SPEC
Dimensions (mm) 173 x 371x 211(W x D x H)

Cooling 2 x 120/140mm roof fan
mounts (fans notincluded)

Maximum graphics card length 324mm

Evolv Shift XT looks great on your desk and
sometimes that's all that counts. Thankfully,
aslongas youkit it out with fans or aliquid
cooler, italso performs well and can cope
with large high-end graphics cards too.

VERDICT

A gorgeous and refreshing take on mini-
ITX case design, although it gets very hot
in Compact mode.

COOLING FEATURES

0 2

DESIGN VALUE

22/9 © 16/20

OVERALL SCORE

18
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SSUPDMESHLICIOUS

/ £100 incVAT

ithaunique layout and design,
blissfully easy hardware installation,
decentwater-cooling supportand

good views of your hardware, the Ssupd
Meshlicious is definitely the mini-ITX case to
beat. Its heightis lower than that of the NZXT H1
V2, yetithas a smaller footprintthan any other
case ontestandonly costs £100. What's more,
there are mesh panels available to boost
thermal performance, should you wish to ditch
theincluded tempered glass panel.

Available in black and white, the Meshlicious
line-upis actually under LianLi'sbannerasa
new subsidiary brand, and the case sports an
extraordinary amount of hardware support
and customisation despiteits size. It can house
SFX or ATXPSUSs, triple-slot graphics cards
and 280mmradiators.

What's more, if you use a graphics card
that's under 21Tmminlengthin a horizontal
(rather than vertical) mount, you get space
fortwo 3.5in hard disks, plus three 2.5in
SSDs, with the latter still available if you use a
longer graphics card. If there's one complaint,
it's that the graphics cardriser cableis only

SPEC
Dimensions (mm) 166 x 245 x 360 (W x D x H)

Material Steel, glass, plastic

Available colours White, black

Weight 3.7kg

Frontpanel Power, 1x USB 3, 1x USB Type-C

Drive bays 2 x 2.5in (ATX PSU and full length
graphics card), 7 x 2.5in (mini graphics card and
SFXPSU), 2 x 3.5in (mini graphics card)

Form factor(s) Mini-ITX

Cooling 2 x 120/140mm front fan mounts (fans
notincluded

Maximum CPU cooler height 73mm (53mm
4-slot graphics card mode)

Maximum graphics card length 336mm (211mm
in small form factor mode)

PCI-E 3-compatibleand a
PCI-E 4riser currently costs a
whopping £90. As such, if you
use aPCI-E 4 graphics card
it's bestto use one witha16x
interface, so you don'tlose too
much bandwidth by stepping
downtoPCI-E3.

The motherboard tray
moves too, catering for
extra-deep graphics cards
and shedding CPU cooler
headroom from73mmto
53mm. To make the most of
the volume andtokeepitas
low as possible, Ssupdhas
alsoincluded an angled HDMl cable to
reduce the clearance needed beneath the case,
while also allowing the graphics card to move
up and downto further optimise its position -
that's afeature that would also benefit NZXT
and Kolink’s cases this month.

Only the outer shell of the caseis riveted
together, with the rest unscrewing to allow
excellentaccessto all areas when tweaking the
layout orinstalling your hardware. The panels
are tool-free too, with the top section leaving
behind a front panel that sports single USB
Type-Cand USB 3 ports.

With our air-cooled testkitinstalled, the CPU
delta T was poor at 58°C due to the glass panel
sitting this side, but this was only 5°C off the
top spot, and still 9°C cooler than the Phanteks
Evolv Shift XT inits fanless Compact mode.
The GPU delta T was far better, thanks to the
lone mesh panel onthat side - only the Fractal
Design Torrent Nano with an additional 20mm
fanwas significantly cooler.

With our liquid coolerinstalled, the
Meshlicious managed the joint second best
CPUdelta T, outperforming the Lian Li Q58,
Geek G1SE andNZXT H1V2. The downside
tothe coolingresults, though, was thatit was
also the loudest case ontest, allowing plenty of
noiseto leak out.

DELICIOUS MALICIOUS
Flexible interior = Nofansincluded
Excellent = Verytall
hardware support

= NoPCI-E4riser
Greatvalue cableincluded
Conclusion

While noise canbe anissue duetoits
extensive use of mesh panels, the eye-
catchingMeshlicious has anear-perfect
interior for its shape and orientation, andithas
anunparalleled hardware supportlist. The
factit costs just £100 meansit's by far the best
mini-ITX case fornewcomers and old hands
alike, and for both air or water-cooled systems,
although the former will benefit froman
optionalmesh panel. ere

VERDICT
The most flexible mini-ITX case available
right now, for a fantastic price.

COOLING FEATURES

B0 1%

DESIGN VALUE

285 19/

OVERALL SCORE

[
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MINI-ITX CASE LABS TEMPERATURE AND NOISE RESULTS

AIR-COOLED CPU DELTAT (°C)
Il Il

Lian Li Q58 (two 120mm fans) ‘ I I 3
Phanteks Evolv Shift XT (Air Boost mode) I I 3
Kolink Rocket Complex I I 4
Fractal Design Torrent Nano I I 55
Fractal Design Torrent Nano (additional 20mm fan) I I 55
Geeek G1SE (two 120mm fans) I I 57
Ssupd Meshlicious (two 120mm fans) I I ‘ 8
Phanteks Evolv Shift XT (Compact mode) ‘ ‘ : ‘ ‘ : ‘ - 67
0 20 40 60 80 100

Note: the NZXT H1is absent from air-cooled graphs as it has a liquid cooler as standard Lower is better

AIR-COOLED GPU DELTAT (°C)
Il Il Il
Fractal Design Torrent Nano

Kolink Rocket Complex

Lian Li Q58 (two 120mm fans) 45

Fractal Design Torrent Nano (additional 20mm fan) I I 4

Ssupd Meshlicious (two 120mm fans) I o 4

Phanteks Evolv Shift XT (Air Boost mode, two 120mm fans) I o 7
Phanteks Evolv Shift XT (Compact mode) I I 52
Geeek G1SE (two 120mm fans) I I 5i
1! 1! 1 1! 1! 1 1!
0 20 40 60 80 100

Note: the NZXT H1is absent from air-cooled graphs as it has a liquid cooler as standard Lower is better

LIQUID-COOLED CPU DELTA T (°C)
Il Il Il 1 Il Il
Fractal Design Torrent Nano (240mm liquid cooler) 3

Phanteks Evolv Shift XT (Extended mode, 240mm liquid cooler) 3

Kolink Rocket Complex (240mm liquid cooler)

Ssupd Meshlicious (240mm liquid cooler)
NZXT H1V2 (140mm liquid cooler)
Lian Li Q58 (240mm liquid cooler)

Geeek G1SE (120mm liquid cooler)

Fractal Design Torrent Nano

Ssupd Meshlicious
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Lian LiQ58

NZXT H1V2

Phanteks Evolv Shift XT (Extended mode)
Geeek G1SE
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Fractal Design Torrent Nano
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LABS TEST / GAMING MICE

Do you need amouse with more than just a handful of buttons?
Edward Chester puts seven multi-button gaming mice to the test

How we test

he recent trend for most gaming mice is to favour fewer
. features and a lightweight, comfortable design over lots

of buttons and other extras. However, some games - and
some gamers —just require more buttons. The most obvious example
is the massively multiplayer online (MMO) genre of games, where
many buttons are often desired in order to fire off a multitude of
different commands and macros without having to take your hands
away from their default keyboard and mouse positions.

More broadly, such mice can also be useful for other games where
you need to do more than just point and click one or two buttons, and
the extra buttons can of course be useful for desktop use too.

For amouse to qualify as being multi-buttoned and MMO-ready, it
needs to have at least two extra buttons over and above the standard
left, middle/scroll and right buttons for your fingers, and two buttons
for your thumb. Some designs take this approach to extremes, with
large clusters of extra buttons under your thumb, while others have

Contents

> CorsairNightswordRGB /p 55
> Corsair Scimitar RGB Elite / p56
> Logitech G502 Hero / p57

> RazerBasilisk V3 /p58

54

just one or two extras. Finding the right balance for your needsis a
crucial consideration.

Note, we don't consider DPI switching buttons behind the scroll
wheelto qualify unless they're genuinely easy to click in the heat of
battle - most are set too far back to easily hit with a fingertip, or are
too small to tap with the lower part of your finger. These combined
criteria eliminate entire brands, including Cooler Master, BenQ/Zowie,
Glorious PC Gaming Race and more, while many other companies
offer up only one or two products that qualify.

To test the seven mice here, we checked off our usual criteria for
design, comfort and build quality, as well as assessing the capabilities
of the mice for abroad range of games, including first-person
shooters and MMO-style games.

A lot of these mice tend to favour using a palm grip, as the sides
have too many buttons to grip with your thumb, but others suitamore
versatile range of grips and gaming applications.

> RazerNagaX /p59
> RoccatKone XP /p60
> SteelSeries Rival 600 / p61



CORSAIRNIGHTSWORD

RG B / £70 incVAT

orsairisinarare positioninthe
gaming mouse market, as several
of its mice offer enough extra

buttons to qualify for this Labs test. Evenits
flagship, FPS-focused M65 ProRGB has an
extra thumb button and two top/DPI buttons.
However, it's the Nightsword and Scimitar
(over the page) that house the most buttons.

The Nightsword s primarily advertised as
a'tunable’ mouse, which mainly refers to the
factthat you canrearrangeits internal weights
systemto fine-tune the mouse’s balance
to your liking. Given that the mouse already
weighs 119g, however, our liking was to not
add any weights atall.

Otherwise, the main defining feature of this
mouseis its shape, whichis akin to the Razer
Basilisk V3. Although it has a wide protruding
lower thumb rest, the main body is quite
narrow and tapers to afine point at the back.
This means it works quite well for fingertip
and claw grips for larger hands, butis better
suited to small to medium-sized hands forits
intended palm grip use.

Greatly aiding whichever grip style you use
are the rubber sections on the back and sides.
Compared with plain matt, gloss or even
soft-touch plastic finishes, rubber provides a
farmorereliable level of grip in varied climate
conditions. Conversely, the rather thick, stiff
braided cable slightly hampers movements
asitprovides more pushback than lighter-
grade cables.

SPEC
Weight 119g

Dimensions (mm) 62 x129x43 (W x D x H)

Sensor PixArtPMW3391,18,000
DPI, 50g acceleration, 400 IPS

Buttons 8 (left, right, scroll wheel press, 2 xindex
finger buttons, 3 x thumb buttons, 2 x top buttons)

Cable 1.8m, thick braided

Extras Weights system

Forbuttons, there are three main additions,
with one extra thumb button, two extraindex
finger buttons and two buttons on the top.

It's not that easy to distinguish between

the top buttons and hitthem accurately
mid-game, but the other extras fall nicely to
hand. It's not a vast selection of extras, but

it proved enough for our most crucial extra
button needs. What's more, the overall layout
made for easy, reliable access to all the extra
buttons, unlike some of the more button-
festooned mice on test this month.

Unlike several contenders in this Labs
test, the Nightsword's scroll wheel doesn't
tilt or freewheel, butinstead simply offers
reliable rolling with a grippy surface, although
it could do with slightly more defined bumps
asitrotates. The Razer Basilisk V3 offers a
similar style of mouse, butinstead of extra
index finger buttons, itincludes atilting and
freewheeling scroll wheel. We found the
Nightsword's combination better for gaming
and the Razer more useful for desktop work.

Meanwhile, the styling of the Nightsword
is fairly muted, but you still get four separate
RGB lighting zones. Lights also show your DPI
setting on the side of the mouse, justin front
of the back/forward thumb buttons. It's a
surprisingly useful addition to see your setting
ataglance.

Inside, the Nightsword uses a trusty PixArt
PMW3391sensor that will keep up with all
your extreme mouse movements. Indeed,
overall, we found this a good all-round mouse
that could turnits hand to a variety of gaming
genres, notjustMMOs. It's certainly not the
best for fast, twitchy gaming and lacks the
number of extra buttons of some mice on
test, butit strikes a decent balance.

KNIGHT'S SWORD VILLAGER'S
Convenient set of PITCHFORK
extrabuttons = Ratherheavy
Versatile shape = Notthatmany

extrabuttons
Lots of grippy
rubber patches = Middling value
Conclusion

The Corsair Nightswordis a generally well-
balanced multi-button mouse. Its handful of
additional buttons fall easily to hand, and its
shape works with a variety of grips and hand
sizes, although the priceis a bit high for the
limited feature set. The Roccat Kone XPis the
overall better option, but the Nightsword's
rubber grips still make it worth considering if
you're not bothered by the extra weight and
don'tneed all the extra buttons.

VERDICT
A mouse with a well-balanced set of extra
buttons, although it's a bit heavy.

DESIGN FEATURES

15/20 19/90 OVERALL SCORE
©PERFORMANCE :  VALE 7|]/
20/30 : 29/30 0
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/ GAMING MICE

CORSAIRSCIMITAR
ROBELITE /€45 nevar

espite packinginagrid of 12 extra
thumb buttons onits side, the
Corsair Scimitar RGB Elite is the

second cheapest mouse on test this month.
That potentially solves the problem of some
buyers not wanting to use this style of mouse
for everything, butinstead wanting a second
mouse dedicated to MMO-style gaming. If
you're only paying £45 rather than £70-£80,
buying two mice is amuch more

palatable option.

What's more, although there are a few
signs of a cost-cutting approach to mouse
design here, such as the rather small feet and
cheap-looking plastic on the underside, this
mouse has a handful of premium touches.
For a start, as the name suggests, you get
RGB lighting in the form of anilluminated
scroll wheel, plus a light that usefully shines
back across the grid of thumb buttons.

The top of the mouse also has a pleasant
soft-touch finish, while the addition of a
rubber section on the right side of the mouse
aids grip. On the underside and behind the
grid of thumb buttons, you can also see
flashes of the aluminium core usedin the
mouse’s construction.

That grid can be slid back and forward, with
asmall Allen key bolt onthe underside of the
mouse tightening and loosening the sliding
mechanism. Out of the box, the grid was
setback and we found we preferredit fully

SPEC
Weight 122g

Dimensions (mm) 77 x120 x42 (W xD xH)

Sensor PixArt PMW3391,18,000
DPI,50g acceleration, 350 IPS

Buttons 17 (left, right, scroll wheel
press, 12 x thumb, 2 x top)

Cable 1.8m, thick braided

Extras Sliding thumb button cluster, RGB lighting

forward to make
asmany of the
buttons as accessible
as possible.

However, regardless
of where we set the grid,
this arrangement of buttons
justdidn't quite work forus. The
buttons are surprisingly easy to tell
apart considering their small size, butin
the heat of battle, it's very tricky to hit them
accurately. Evenjust narrowing the points of
each button more - as onthe Razer Naga X -
would improve this situation.

What's more, by having such alarge
cluster, you simply have nowhere to grip the
mouse with your thumb. Thisis amouse
that's resolutely meant for a palm grip but,
nonetheless, other mice ontest prove you
canfind a better balance. What's more, even
as apalm-grip mouse, we found it didn't
offer the same palm support (which then
allows freedom of movement for the thumb)
as the Razer Naga X, Roccat Kone XP and
SteelSeries Rival 600.

The upshotis that we simply couldn’t
game comfortably with this mousein
anything where remotely fast reflexes were
required - it's categorically an MMO mouse
only, notan all-rounder. Evenin MMQOs, we
preferred having slightly fewer but more
distinct and spread-out buttons, as onthe
Kone XP or Razer Basilisk.

The particularly frustrating aspect of this
approach to adding many buttons is that
Corsairhasn't added any extras anywhere

ELITE AMATEUR

Loads of = Thumb buttons

thumb buttons tooindistinct

Surprisingly cheap = No back and forward
buttons by default

Movable button

cluster = Nowheretorest
your thumb

else. You could add two extraindex finger
buttons and atilting scroll wheel and do away
with an entire row of thumb buttons. With this
approach, you even miss out on conventional
back and forward thumb buttons, until you
manually assign these functions to the grid.

Conclusion

The usefulness of having one tightly packed
cluster of overly small, grip-encumbering
buttonsis debatable here, and it puts the
Scimitarin a small niche. Having slightly
fewer buttons distributed around the mouse
in more accessible positions makes for
amuch better setup in our experience. If
you positively must have 12 extra thumb
buttons for some tasks, thisis a good-value
second mouse that fits the bill. Otherwise,
amultitude of other mice make for far
better all-rounders.

VERDICT

Too many thumb buttons crammed into a
small space make for a mouse with limited
appeal, although it does offer good value.

DESIGN FEATURES

11/20 15/90 OVERALL SCORE
”"ﬁéli'r'dﬁﬁiic't""; """ VAE 69 l]/
18/30 : 2/30 0
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LOGITECH G502 HERQO / £38 ewar

he G502 has been aroundin
various guises for nearly ten years,
with the newest iteration adding

Logitech's latest 25,000 DPIHero optical
sensor. Billed largely as a general-purpose
gaming mouse, Logitech has packedin six
extra buttons, making it more versatile than
other more stripped-down gaming mice. It's
also currently very cheap, with widespread
discounted pricing puttingit at less than half
its original price.

The extra buttons comprise two to the
front left of the conventional left-click button,
an extra thumb button, aftilting scroll wheel
and a single top-mounted button that's fairly
easy to hit with the base of your middle finger.
It's a well-balanced and easily accessible
selection that ensures all the buttons stay
well out the way when not needed, but
remain easy to reach when called upon.

The big caveat hereis the G502's heavy
metal scroll wheel. The most egregious issue

HEROIC VILLAINOUS
Excellentextra = Tooheavy
button positions

= Slippery metal
Comfortable, scroll wheel
versatile shape
= Stiff cable
Solid overall
performance
SPEC
Weight 121g

Dimensions (mm) 75x132x40 (W xD xH)

Sensor Logitech Hero optical,
25,000 DPI, 40g acceleration

Buttons 11 (left, right, scroll wheel press, 2
x scroll wheel tilt, 2 x side/thumb, under
thumb, top, 2 x to the left of left-click)

Cable Fixed, 1.8m, thick braided

Extras 6 extrabuttons, RGBlighting, side
tilting scroll wheel, weights system

isits lack of arubber coating, as the shiny
bare metalis a terrible surface for providing
reliable grip. There's also a wobbly, bouncy
quality to the wheel. It pressesin more
before triggeringits central button than most
other mice and ithas much more side-to-
side play before triggering the tilt buttons too.
Moreover, it's easier to accidentally trigger
the tilt buttonsinintense moments than on
othertilting wheels.

The one saving grace of the wheelis the
button that sits behind it, which removes
the detents from the wheel to allowitto
spin freely. It's great for scrolling through
documents and web pages, although we've
yettofind ause foritin games. An addition
we do find usefulis the set of DPlindicator
LEDs that sit between the back/forward
thumb buttons and the left-click button.
These shine out through the gap between
your thumb andindex finger, making it easy
to check your DPI setting ata glance.

Under the mouse is a magnetically
attached panel, behind which can be stowed
several weights that can add to the mouse's
already considerable 121g weight, as well as
fine-tuneits in-hand balance point. Along
with its terrible scroll wheel, the high weight
of this mouse is one of its major drawbacks.
The thick, stiff, braided cableis also an
impediment to easy mouse movements,
althoughitis atleast good and sturdy.

Onthe plus side, this mouse’s shape is
excellent, providing comfortable grip for all
styles, whichis helped by thick rubber grip
pads onits side. It's quite narrow though -
particularly towards its back - so those with
larger hands may find it a little cramped.

We can't fault the tracking performance
either — Logitech’s Hero sensoris right up
there with the best and will keep up with the
most extreme movements. We also really
like the way Logitech’s software recognises
installed games and shows game functions

- grenade select, jump, switch weapon and
so on - directly, so you can assign themto
buttons, rather than having to remember
which key you've assigned to a functionin
each game.

Conclusion

The Logitech G502 Hero is one of the most
popular mice inthe world and for good
reasoninterms of its overall versatility. Its
extra buttons sitin useful positions and

its freewheeling scroll wheelis great for
productivity. However, when it comes to
gaming, the weight of the mouse andits
slippery metal scroll wheel significantly hold
it back compared with current competition.

VERDICT

Versatile, comfortable and affordable, with
excellent performance, but it's also heavy
and the metal scroll wheel is slippery.

DESIGN FEATURES

12/20 18/20 OVERALL SCORE
©PERFORMANCE :  VALE 76"/
18/30 : 30730 0
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/ GAMING MICE

RAZERBASILISK

\/ 3 / £70 incVAT

ike other models of Razer mice, the
Basilisk is available in several
different variants that use the same

core shape but with different features.
However, with this mouse, Razer has taken
the differences between models to extremes.
Opt for the Basilisk X and you get a stripped-
down wireless mouse with only a handful of
buttons. Choose the Basilisk Ultimate and you
again get wireless convenience but with loads
of buttons, a charging dock, adjustable scroll
wheelresistance and much more.

Meanwhile, the Basilisk V3 we're reviewing
here rather confusingly doesn't offera
wireless connection but does include 11
programmable buttons and attilting scroll
wheel - the latter can also be switched
between notched or freewheelingmodes.
If you're just after lots of features without
spending extra money for a wireless
connection, thisis the variant to get.

Running through those extra buttons, on
the top, you'll find the standard left and right

SPEC
Weight 101g

Dimensions (mm) 60 x130x43 (W x D xH)

Sensor Razer Focus+,26,000DP,
50g acceleration, 650 IPS

Buttons 11(left, right, scroll wheel press,
2 x scroll wheetltilt, 3 x thumb, top)

Cable 1.8m, lightweight braided

Extras RGB lighting, freewheeling scroll wheel

buttons, with two programmable

buttons behind the scroll wheel,

the rear one of which can be activated

with the base of your middle finger.

The further forward button defaults to
switching the wheel between notched and
freewheelingmodes for easy document
scrolling, butit can also be reprogrammed.
The wheel also tilts left and right to trigger
two more buttons.

Meanwhile, onthe left side of the mouse
is amore modest selection of buttons, with
just a default set of back and forward thumb
buttons, and one further button towards the
front of the mouse that defaults to beinga
‘sniper’ DPI switching button - it's a shame
there’s only the one extra thumb button here.
Finally, on the underside of the mouse, there's
also a profile switching button.

It's a decent combination of buttons that
provides plenty of extra functions without
makingittoo easy to hit buttons accidentally
or totally compromising the ways in which
you can hold the mouse. The scroll wheel
helps significantly here, withits crisp and
precise responses, unlike the mushy Logitech
G502 Hero wheel.

The overall shape of the Basilisk works well
forall grip styles, although for palm-grip use,
it will only be suitable for those with small to
medium-sized hands, as it lacks a bit of width
and height at the back. There are also patches
of rubber on the sides, which canhelpif you're
using afingertip grip.

With a weight of 101g, the Basilisk V3 is
relatively light for this class of multi-button
mouse, butit's still quite heavy whenyou

SERPENT KING SERVANTTO
Versatile shape THEKING
= No extraindex
Great selection of finger buttons
extrabuttons
= Onlyoneextra
Decent scroll wheel thumb button

consider the wider mouse market, with many
first-person shooter-focused mice comingin
atwellunder70g. When it comes to styling,
we also rather like the aggressive, pointed
frontand the subtle RGB lighting, which glows
from the edges of the scroll wheel, the Razer
logo and a strip that runs under the bottom
edge of the mouse.

In games, the button combination proved
agreatbalance for our needs, keeping out
of the way during aggressive movements
but still bringing a wide variety of functions
to hand when needed. Razer's excellent
Focus+ sensor also provides flawless
tracking performance.

Conclusion

The Razer Basilisk V3is a great all-rounder
of amouse. Its shape suits a variety of hand
sizes and grip styles and its extra buttons
prove useful across a wide variety of
games and non-gaming tasks. The Corsair
Nightsword's extraindex finger buttons
proved more usefulin-game than the
Basilisk’s freewheeling scroll wheel, but
the Basilisk V3 still offers a decent balance.

VERDICT

Versatile and reasonably priced, the Razer
Basilisk V3 is a great example of a multi-
button mouse.

DESIGN FEATURES

16/20 15/90 OVERALL SCORE
PEEERMﬁ'ﬁ:E zﬁAlllﬁﬂ 0%
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RAZERNAGA X/ £ e

he Razer Naga has been perhaps
. the most popular and well-known

variant of the many-buttoned, MMO
mouse for along while. Like the Basilisk, the
Nagais available in three variants with the
same overall shape and key feature of its
12-buttoned thumb grid, but with some other
key differences. The Xis the cut-down, most
affordable version, which has a fixed grid
of 12 buttons.

With the Naga Trinity, Razer offers
swappable sides that allow you to ditch the
grid and instead have a more conventional
two-button arrangement, or a circle of
seven buttons. Meanwhile, the Naga Pro
adds a wireless connection and also has
interchangeable sides, but the middle
option has amuch more finger-friendly
arrangement of six buttons in two rows.

It's the Naga X's fixed set of 12 thumb
buttons that will either make or break the
design for most users. Like the Corsair
Scimitar, it's the simple fact that you have
nowhere to rest or grip the mouse with your
thumb that makes it feel a bit peculiar when
it'sin your hand. In this regard, it's only suited
to palm-grip users who rely less on their
thumbs to move the mouse.

Crucially, though, while we found the
Corsair Scimitar didn't actually provide a
particularly good grip on our palms, the Naga
X does abetterjob, makingit easier to free up

SPEC
Weight 85g

Dimensions (mm) 74 x 119 x 43 (W x D xH)

Sensor Razer5G, 18,000 DPI,
40gacceleration, 450 IPS

Buttons 16 (left, right, scroll wheel
press, 12 x thumb, 1x top)

Cable 1.8m, lightweight braided

Extras RGBlighting

the thumb for precise

button mashing. The

relatively low weight of

85galso helps, asitmakes

it easier to move around the

Naga X thanthe Scimitar. The

cableis alightweight one, soit doesn't
push back against your movements as
much as the stiffer-cabled Scimitar.

The same story of generally better
ergonomic design applies to the grid of
buttonsitself. The tips of the buttons come
to afiner point than on the Scimitar, makingit
much easier to distinguish the gaps between
them. Plus, the use of alternating angles for
the tops of the buttons further helps you to
tellthem apart.

All that said, we still found that 12 buttons
is simply too many to usein one placeif you
want to hitthem accurately mid-game. We
can'thelp but feel that losing one column
orrow of buttons, and adding the buttons in
elsewhere on the mouse, would significantly
aid usability. Indeed, that's a design element
we loved about the no-longer produced
Roccat Nyth, which had interchangeable
buttons forits thumb grid, allowing you to
arrange the grid as you best saw fit.

Elsewhere, the Naga Xis quite a simple
mouse. Ithasjust a single button onits top
andthe scroll wheel doesn't tilt, plus there's
no weights system, removable cable or any
other extras. In some ways, this worksin
its favour, as it makes it light and generally
decomplicates the rest of the mouse.

KING COBRA GUMMY SNAKE
Best 12-button design = 12buttons crammed
. . into one place
Relatively light
= Few extras
Solid sensor
performance = Middling value

However, other mice on test have proved that
having lots of thumb buttonsiis far fromthe
only or bestapproach to adding extra buttons.

Conclusion

The Naga X does a decentjob of making a
huge grid of 12 thumb buttons on amouse just
about usable, comfortably beating the Corsair
Scimitar RGB Pro whenit comes to that
specific design approach. However, its siblings
withinterchangeable sides offer much more
versatility, and several other mice on test
offer nearly as much utility, but with farmore
comfortable layouts that take advantage of
your fingers as well as your thumb.

VERDICT
The best mouse with 12 thumb buttons
we've tested, but that's not saying much.

DESIGN FEATURES

wa wa 79
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OVERALL SCORE
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/ GAMING MICE

ROCCAT KONE XP /£80 nevar

occat has certainly gone full steam
ahead whenit comes to RGB
lighting recently, with the likes of

the Roccat Magma keyboard and Roccat
Torch microphone thoroughly outdazzling
the competition. The brand-new Kone XP
continues this trend, with the entire top
section of the mouse being translucent and
litup by RGB strips underneath.

It's a bit much for our tastes - we're
allfor some subtle additions, but thisis
bordering on garish - ultimately, that's
down to personal choice though. Far more
universally appealing will be the huge
amount of utility this multi-buttoned mouse
brings to the table.

The Kone XP sports six extra buttons,
along with a scroll wheel that tilts side
to side to trigger two more buttons. The
extra buttons consist of a second row of
back/forward thumb buttons, a button
on aprotrusion that sits below the thumb
(between the desk and the thumb), a single
large button on the top and two buttons off to

NORTHERNLIGHTS

Loads of extra buttons

LAS VEGAS
STRIP LIGHTS

Brilliantly incorporated ~ — Notallthatlight

extrabutions = Rubberised sides
Versatile shape would be handy
Loads of RGB = Loadsof RGB
SPEC
Weight 1049

Dimensions (mm) 76 x 126 x 40 (W xD x H)

Sensor Roccat Owl-Eye optical,
19,000 DPI, 50g acceleration

Buttons 15 (left, right, scroll wheel press, 2 x scroll
wheeltilt, 4 x side/thumb, under thumb, top)

Cable Fixed, 1.8m, lightweight braided

Extras 10 extrabuttons, RGB lighting,
side tilting scroll wheel

the side of the left-click button, as on the
Logitech G502 Hero.

It's a superbly well thought-out
selection that almost perfectly balances
extra utility with accessibility while
minimising accidental presses. The
four thumb buttons are sufficiently
large and well spaced to make it easy
to accurately press the right one, and all
of them also are well out the way when
notneeded, giving you room below to
rest your thumb. Likewise, the two extra
index finger buttons are well out of the way,
butin theright place to hit when needed and
easy totell apart.

The same also goes for the lower thumb
button, which we were generally able to
avoid accidentally hitting, while also finding it
easy to tap by just slightly rotating our thumb
down. Even the tilting scroll wheel buttons
were easy to not trigger accidentally. The top
buttonis perhaps the least accessible, with it
having quite a low profile, but you have plenty
of other buttons available anyway.

What's most striking is this mouse’s
ability to make all these buttons accessible
in a variety of grip styles, as some many-
buttoned mice only really work well with
palm-grip styles. That said, the space
between the upper and lower thumb buttons
is only justlarge enough - if you have fairly
thick fingers, you might struggle to avoid
accidental presses of the lower button.

This mouse doesn't employ rubber
anywhere to aid grip, which slightly hampers
its claw and palm-grip usage, butits shape
largely compensates for this omission.
Instead, the only major downside whenit
comes to easily gripping and flinging this
mouse around your desk is its middling
weight of 104g.

As for overall performance, the Kone XP
can'tbe faulted, withiits excellent sensor
offering flawless tracking andits crisp button
response hitting the right balance of being

lightweight but not soft. The scroll wheel also
has a particularly satisfying resistance toit,
making for a very accurate feel when usingit.

Conclusion

The Roccat Kone XP is a truly fantastic all-
rounder of amouse. It expertly incorporates
amultitude of extra buttons without
completely compromising potential grip
styles and suitability to different types of
games. It's certainly outclassed for fast-
paced gaming by fewer-buttoned, lighter
mice, and technically some MMO mice

do have more buttons, but none of them
provides quite such afine balance.

VERDICT

The one mouse to rule them all, the Kone XP
is about as close to a perfect balance of extra
buttons and general usability as you can get.

DESIGN FEATURES

18/20 18/20 OVERALL SCORE
©PERFORMANCE ©  VALE 88 ﬂ/
28/30 : 24/30 0
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STEELSERIES

RIVAL 600 /£82nevar

he SteelSeries Rival 600 is very
much marketed as an FPS and
general gaming-focused mouse

rather than a multi-buttoned MMO machine.
However, thanks to the addition of an extra
thumb button and a large, raised, top-
mounted ‘DPI' button that's easy to hit while
gaming, itjust qualifies for our testing.

It's this modest addition of buttons that will
likely be the deciding factor for many buyers
as to whether the Rival 600 suits their needs,
as justtwo extra buttons may not be enough
if you're seeking MMO-worthy functions.
However, the advantage of only having afew
extrabuttons is that this mouse doesn't feel
cramped. There's ample room on the thumb
side to find a secure grip without accidentally
hitting any buttons, while the top buttonis
sufficiently out the way until you purposefully
press your hand down onit.

If you're after amouse that can provide
a bit of extra utility, but still hold its ownin
games where you're flinging the mouse
around and accidental presses are a matter
of life or death, then the Rival 600 hits the
mark. The only caveatis that the extrathumb
button sits so far forward that we found it
required a slight shift of grip to reach, despite
havingrelatively large hands.

The Rival 600's cable terminatesina
micro-USB plug that slots into the front of the
mouse. It's great that the cableis replaceable

SPEC
Weight 96g

Dimensions (mm) 62 x131x43 (W xD xH)

Sensor TrueMove3+,12,000 DPI,
50g acceleration, 350 IPS

Buttons 7 (left, right, scroll wheel
press, 3 x thumb buttons, top)

Cable 1.8m, lightweight braided

Extras Weights system, removable sides,
removable cable, extra depth sensor

in case of breakages, but the socketis so
deep that many generic cables might not
fit, if the original breaks. The lack of USB
Type-Cis aslight downside here too, but
giventhisisn'ta wireless mouse, it's not as
if the cable can be used for anything else
while the mouseisinuse.
Meanwhile, the magnetically attached
sides pop off to reveal four slots for
adding weight to each side of the
mouse. These can be usedto addto
the 969 starting weight and fine-tune
the balance. If you're afirm believerin
shedding all extraneous mouse weight,
thisisn't afeature you'll value, but the
optionis there if you prefer a weighty rodent.
However, it's a shame SteelSeries doesn't
offer alternative panels for the sides so you
can fine-tune the shape/grip to your liking.
Speaking of grip, this mouse does suit all
grip types and the rubber pads on the side
are a huge boon for fingertip grip. However,
it would benefit from having a slightly flatter
right side, as the heavily sloped sideisn’t
ideal for fingertip grip. It's easily the most
comfortable mouse on test for palm grip,
though, thanks to its sheer size - it's long and
tall, so your hand canreally drape ontoit.
Meanwhile, the combination of the 12,000
DPI TrueMove 3 optical sensor and extra
depth sensor combine to create utterly
flawless tracking performance, while the
quality of the buttonsis top-notch, with no
wobble or mushiness. The Rival 600 looks
good too. The RGB backlit sections - sides
of the scroll wheel, SteelSeries logo and two

UNRIVALLED UNRAVELLED
Two convenient = Quite heavy
extrabuttons

= Only two extra buttons

Versatile shape . .
= Quite expensive

Excellent overall
performance

Removable cable

strips down the side of the middle - contrast
attractively with the sleek matt black of the
rest of the mouse.

Conclusion

The addition of only two extra buttons makes
it a stretch to consider the Rival 600 a multi-
buttoned, MMO-ready mouse. However, its
modest selection makes it pretty versatile.

It can turnits hand just as well to fast-paced
FPS games as genres that require a few
extras. Its weightisn't to our liking, and other
mice are better for specific game types, but
it's a capable all-rounder.cre

VERDICT
A modest button count but this is a versatile,
if rather heavy, cross-genre mouse.

DESIGN FEATURES

16/20 14,90 OVERALL SCORE
PEEERMﬁ'ﬁ:E 2§ALU§|] 78%
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Core component bundles

The fundamental specifications we recommend for various types of PC. Just add your preferred case and power supply, and double-check there’s
roomin your case for your chosen components, especially the GPU cooler and graphics card. We've largely stopped reviewing power supplies, as the
80 Plus certification scheme has now effectively eliminated unstable PSUs. Instead, we've recommended the wattage and minimum 80 Plus
certification you should consider for each componentbundle. You can then choose whether you want a PSU with modular or captive cables.

6-core CPU, 1080p gaming
Needs an ATX case. We recommend a
500W 80 Plus power supply. See Issue
224, p14 for an example build guide.

8-core CPU, basic gaming

Needs a micro-ATX or ATX case. We recommend
a450W 80 Plus Bronze power supply. See Issue
218, p76 for an example build guide.

: Intel Core #224
. CPU i5-T2400F scan.co.uk pl4 £170
AMDRyzen7 #218 °
CPU 5700G scan.co.uk p20 £290 :
. ARCTIC #224
. CPUCOOLER Freezeri13X scan.co.uk p76 £20
AMD Wraith air #218 :
CPUCOOLER coolerincluded N/A £0
] p20 ° AMD Radeon #220
with CPU : GRAPHICS CARD RX 6600 XT overclockers.co.uk ps53 £420
O 16GB (2 x8
AMD RadeonRX . GB) Corsair
o #218 o Vengeance LPX #224
GRAPHICSCARD  Vega 8integrated N/A 020 £0 . | MEMORY DDR4 3200MHz scan.co.uk p76 £62
into CPU . (CMK16GX4M2E
: 3200C16)
16GB (2x 8 GB) J
Corsair . Gigabyte B660 %224
Vengeance LPX #218 . MOTHERBOARD  Gaming X DDR4 box.co.uk P50 £138
MEMORY Pro 3200MHz scan.co.uk 078 £63 : (ATX)
(CMK16GX4M ‘
2B3200C16) .
. 1TB WD Blue #222
. STORAGE SN570 scan.co.uk >0 £90
AsusTUF . (M2NVMe) ?
B450M-PLUSII . #218 °
MOTHERBOARD (Micro-ATX) with awd-it.co.uk p78 £85 :
BIOS flash O
. Total £900
500GBWD Blue w29 5
STORAGE SN570 (M2 scan.co.uk 20 £53 Bl UPGRADES
NVMe) P :
° SWAP Nvidia GeForce SENER #220 £564
: GRAPHICSCARD RTX 3060 Ti o p55
Total £491 : 1TB ADATA XPG SIE
. SWAP STORAGE = GAMMIX S50 cclonline.com P43 £116
J Lite


http://scan.co.uk
http://scan.co.uk
http://awd-it.co.uk
http://scan.co.uk
http://scan.co.uk
http://scan.co.uk
http://overclockers.co.uk
http://scan.co.uk
http://box.co.uk
http://scan.co.uk
http://scan.co.uk
http://cclonline.com

10-core CPU, 1080p
and some 2,560 x
1,440 gaming
Needs an ATX case. We
recommend a550-600W 80
Plus Bronze power supply.

12-core CPU, smooth

2,560 x 1,440 gaming and ray tracing
Needs an ATX case with room for a240mm all-in-one liquid
cooler. We recommend a 750W 80 Plus Bronze power supply.

Intel Core

#220

CPU i5-12600K scan.co.uk 019 £280
EK AlIO 120
D-RGB #223
CPUCOOLER (1220mm AIO scan.co.uk p40 £73
liquid cooler)
LGA1700 EK-AIO LGA1700 ekwb.com #223 ca
ADAPTOR Upgrade Kit : p40
Nvidia GeForce #220
GRAPHICS CARD RTX3060Ti scan.co.uk ps5 £564
16GB (2 x 8GB)
Corsair
Vengeance RGB #221
MEMORY Pro3200MHz scan.co.uk 76 £70
DDR4 P
(CMW16GX
4M2(C3200C16)
Gigabyte 2690 #222
MOTHERBOARD Gaming X DDR4 scan.co.uk D46 £200
1TB ADATA XPG #215
STORAGE GAMMIX S50 cclonline.com £116
Li p43
ite
Total £1,307

UPGRADES

ADD SECONDARY  Western Digital

STORAGE

Blue 4TB

overclockers.co.uk

#166

p54 £78

Intel Core

#220

CPU i7-12700K scan.co.uk p18 £385
NZXT Kraken
X53 #221
CPUCOOLER (240mm AIO scan.co.uk P76 £120
liquid cooler)
Asetek Premium
k(li)ll\:;?gR Retention Kit overclockers.co.uk #27261 £5
LGAT700 P
Nvidia GeForce #220
GRAPHICS CARD RTX3070Ti overclockers.co.uk p43 £750
16GB (2 x 8GB)
Corsair
Vengeance RGB #221
MEMORY Pro3200MHz scan.co.uk 76 £70
DDR4 P
(CMW16GX
4M2C3200C16)
MSIMAG 2690 #222
MOTHERBOARD  Tomahawk WiFi cclonline.com 48 £250
DDR4 p
1TB ADATA XPG #215
STORAGE GAMMIX S50 cclonline.com 43 £116
Lite p

UPGRADES

Total £1,696

ADD SECONDARY Western Digital

STORAGE

Blue 4TB

overclockers.co.uk

#166
p54
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Core component bundles cont ...

12-core CPU, 4K gaming

Needs an ATX case with room
fora240mm all-in-one liquid
cooler. We recommend an

850W 80 Plus Gold power supply.

CPU

CPUCOOLER

LGA1700
ADAPTOR

GRAPHICS CARD

MEMORY

MOTHERBOARD

STORAGE

UPGRADES

Intel Core
i7-12700K

NZXT Kraken
X53

(240mm AIO
liquid cooler)

Asetek Premium
Retention Kit
LGA1700

Nvidia GeForce
RTX3080Ti

16GB (2 x 8GB)
Corsair
Vengeance RGB
Pro3200MHz
DDR4
(CMW16GX4M2
C3200C16)

MSIMAG 2690
Tomahawk WiFi
DDR4

1TB WD Black
SN850

scan.co.uk

scan.co.uk

overclockers.co.uk

overclockers.co.uk

scan.co.uk

cclonline.com

box.co.uk

Total £2,068

ADD SECONDARY  4TB Western

STORAGE

Digital Blue

overclockers.co.uk

#220
p18

#221
p76

#221
p76

#221
p48

#221
p76

#222
p48

#215
p49

#166
p54

£385

£120

£5

£1,099

£70

£250

£139

£78

16-core CPU,
1,920 x 1,080 gaming
Needs an E-ATX case with room for a 360mm all-in-one liquid
cooler. We recommend a 750W 80 Plus Gold power supply.

CPU

CPU COOLER

LGA1700
ADAPTOR

GRAPHICS CARD

MEMORY

MOTHERBOARD

STORAGE

SWAP GRAPHICS
CARD

ADD SECONDARY
STORAGE

Intel Core
i9-12900K

NZXT Kraken
X73

(360mm AIO
liquid cooler)

Asetek
Premium
Retention Kit
LGA1700

AMD Radeon RX
6600 XT

32GB(2x16GB)
Corsair
Dominator
PlatinumRGB
5200MHz DDR5
(CMT32GX5M2
B5200C40)

MSIMEG 2690
Unify

2TB WD Black
SN850

scan.co.uk

scan.co.uk

overclockers.co.uk

overclockers.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

Total £2,219

Nvidia GeForce
RTX3080Ti

4TB Western
Digital Blue

overclockers.co.uk

overclockers.co.uk

#220
p16

#221
p76

#221
p76

#220
p53

#221
p76

#222
p50

#215
p49

#221
p48

#166
p54

£560

£160

£5

£420

£290

£515

£269

UPGRADES

£1,099

£78
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Our favourite components for building a micro-ATX or mini-ITX PC. Always double-check how much room is available in your chosen case
before buying your components. Some mini-ITX cases don’t have room for large all-in-one liquid coolers, for example, or tall heatsinks. You'll

also needto check that there’s room for your chosen graphics card.

Motherboards
Asus ROG Strix
IntelZ690 8
Z690-1Gaming
(LGA1700) WiFi
IntelZ590 Gigabyte 25901
(LGA1200) Vision D
AMD B550 Asus ROG Strix
(AM4) B550-1Gaming
Cases

Cooler Master

ALL-PURPOSE MasterBox
NR200OP
Ssupd

EOVWER Meshlicious

HIGH AIRFLOW Fractal Design
TorrentNano

PREMIUM Streacom DA2
V2

Other components

LOW-PROFILE

CPU COOLER Noctua NH-L12S

SFXPOWER SilverStone

SUPPLY SX750

BUDGET RGB

SUB-£100
AIRFLOW

COMPACT

HIGH AIRFLOW

MID-RANGE

SUB-£150

PREMIUMHIGH
AIRFLOW

LUXURY

AntecDF700
FLUX
Corsair4000D
Airflow

Fractal Design
Meshify 2
Compact
Fractal Design
Meshify 2

Phanteks Eclipse
P600S

Fractal Design
Define7

Fractal Design
TorrentRGB TG

CorsairiCUE
5000TRGB

scan.co.uk

awd-it.co.uk

scan.co.uk

scan.co.uk

overclockers.co.uk
scan.co.uk

quietpc.com

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

overclockers.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

#220
p22

#214
p18
#206
p44

#206
p18

#225
p51
#225
p45s
#214
p51

#219
p54

#219
p72

#214
p26
#222
p56

#215
p20

#212
p45

#202
p44
#204
p18
#225
p20

#224
p22

£388

£275

£206

£100

£100

£110

£203

£55

£130

£80

£90

£100

£140

£140

£160

£219

£350

Motherboards
AMD B450 Asus TUF
(AM4) B450M-PLUSII
AMD B550 MSIMAGB550M
(AM4) Mortar
Cases
Kolink Citadel
Sledar Mesh RGB
BUDGET Belkin
ROUTER RT3200-UK
Asus
SOES RT-AX68U
Asus AiMesh
MESH ROUTER AX6100
TP-Link Archer
WI-FIADAPTOR TX3000E
DUAL-BAY NAS h
BOX Synology DS220j
DUAL-BAY Synology
MEDIANASBOX  DS218play
2.5GIGABIT
DUAL-BAY QNAP TS-231P3
NAS BOX

awd-it.co.uk

ebuyer.com

overclockers.co.uk

currys.co.uk

scan.co.uk

amazon.co.uk

overclockers.co.uk

box.co.uk

box.co.uk

ebuyer.com

#218
p76

#204
p42

#218
p26

#216
p52

#216
p51

#196
p54

#196
p58

#200
p22

#174
p34

#212
p25

£75

£140

£63

£90

£170

£270

£60

£154

£179

£283
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F-FREESYNC, G- G-SYNC, W - ULTRAWIDE

24IN, 144Hz,1PS,
1,920 X1,080,F,G

25IN, 240Hz, IPS,
1,920 X1,080,F,G

25IN, 360Hz, IPS,
1,920 X1,080,F,G

27IN, 144Hz,IPS,
1,920x1,080,F,G

27IN,240Hz, IPS,
1,920 X1,080,F,G

27IN,165Hz, VA,
2,560X1,440,F,G

27IN,240Hz, TN,
2,560x1,440,F,G

27IN, 240Hz, IPS,
2,560 X1,440,F,G

28IN, 144Hz, IPS,
3,840X2,160,F,G

BUDGET TKL

OPTICAL
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RICK LANE / INVERSE LOOK

PASS AND FUTURE

Rick Lane asks if the success of Microsoft's Game Pass
subscription service will change the types of games we play

he console battle between Microsoft and Sony has
. had a knock-on effect on PC gaming for years.
Remember Games for Windows Live? That service
existed purely due to Microsoft’s attempt to Xbox-ify the PC,
unifying all its gaming services under one, terrible banner.
Games for Windows Live was a miserable failure, but Game
Pass, Microsoft’s new subscription service, is not. The platform
lets players access a wide range of PC and Xbox games for
a set monthly fee (roughly equivalent to an Amazon Prime
subscription) and has proved hugely popular, with Xbox head
Phil Spencer announcing it had 25 million
subscribers as of January this year.
This success has all kinds of ramifications

of play for little investment. But developing such games makes
considerably less sense for a subscription service, where the
key draw isn’t the size or the price of individual games, but
the breadth of the library itself.

When you subscribe to Netflix, you want a choice of plenty
of good-quality films and TV series. The length of an individual
series doesn't really matter, because you've always got another
one lined up to watch.

It follows that the same would be true for a gaming
subscription service. You'll want to explore as much of that

large library of games as possible, and if

The |<ey drawisn’tthe size or a game doesn’t grab you quickly and give

you a consistently enjoyable experience,

for PC gaming. Some are positive, such the P rice of individual gaImes,  there’snosunk cost holding your attention

as players accessing a large number of
games for a relatively small fee. Others are
more concerning, such as players getting
distanced from ownership of their own
media. But what intrigues me most about the potential shift
from digital purchases to subscription services is how they
might affect the games we play.

Currently, the most popular games are either massive, open-
world single-player experiences, or online, microtransaction-
based games such as Apex Legends and Call of Duty: Warzone.
There are many reasons why these games are popular, but
one is that they offer good value for money.

A game such as Elden Ring or Assassin’s Creed Valhalla
offers dozens of hours of play for the £50 you spend on them,
while Warzone and Apex potentially offer hundreds of hours

butthe breadth of the to ransom.
library itself

Assuming Game Pass continues to be
successful, I reckon the types of games
available on it will change over time.
Developers working for Microsoft will shift from making
80-hour games that take many years to develop, to creating
alarger quantity of shorter experiences that add greater face
value to the library.

Whether or not this is good or bad largely depends on how
much you like massive open-world games (and I don’t think
those experiences will vanish entirely). I'm up for seeing
developers given the chance to experiment with smaller
projects that release quicker, and being able to sample a wider
range of experience, rather than losing an entire month’s
worth of evenings to a single game.

Rick Lane is Custom PC's games editor El @Rick_Lane


https://twitter.com/Rick_Lane

God of War / £39.99 v

DEVELOPER Santa Monica Studio/ PUBLISHER PlayStation PCLLC

fter five years of PS4 exclusivity, Sony has
. released its Norse epic God of War on PC. It sees
players assume therole of Kratos, who, after
several games spent mercilessly slaughtering the pantheon
of Ancient Greek myth, has settled down for a quiet life in the
realms of the Norse gods. After the death of his human wife
Faye, Kratos sets out with his son Atreus on a personal quest
to honour her final wish to scatter her ashes on the peaks of
Jotunheim, the land of giants.
What follows is a surprisingly personal tale of loss,
parenthood and coming to terms with one’s past. The
game centres around the frictional relationship between
Kratos and Atreus, the latter desperate to prove his worth
to his father, and the former struggling with grief and his
responsibilities as a father. It may sound trite, butit's handled
withimpressive subtlety.

Together, Kratos and Atreus struggle through the epic
backdrop of Midgard and other Norse realms, which have
been broken by the exact kind of deific conflict that Kratos
used to be at the centre of. A semi-open world, God of War
balances its storytelling with a mixture of light exploration
and heavy combat.

Centralto bothis Kratos' Leviathan Axe, one of the best
video game tools ever designed. Kratos can throw the axe to
activate switches, create handholds and jam the vast gears
of godly machinery, often creating pathways that Atreus can
use to retrieve items or help complete puzzles.

In combat, the Leviathan Axe acts both as a melee and
ranged weapon. Kratos can slice enemies into sushi with
almighty swings, or throw it at an enemy to freeze them
in place while he batters other foes with his massive fists.
Kratos can alsorecall the axe to his hand at any time, whichis
immensely satisfying.

Indeed, the axe is almost too well designed. When Kratos
unlocks a (sort of) new weaponin the game’'s final third, it
doesn'tfeel like the upgrade it should. Thisis one of God of
War few design flaws, alongside an ending that feels rather
muted after the hours of epic drama.

The PC portdoesn'tadd any new content, but the
improved visuals and performance make it the best version
of the game available. New features include 4K graphics
support, unlocked frame rates and support for Nvidia DLSS,
among other technicalimprovements. If you missed God
of War on PS4, the PC versionis a must-play. The visual
updates keep it current with the best-looking PC games,
while its combat and storytelling remain as gripping as they
werein2018.

RICKLANE

GOD OF WAR
4+ Greatport

+ Visually stunning
4 Excellentstorytelling

#+ Incredible combat

GODOFPOOR

Later weapons
disappoint compared
with Leviathan Axe

Ending slightly muted

/VERDICT
The best version
of one of the
PS4's best
exclusives,

God of War is

a triumph of
game design.
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DEVELOPER From Software / PUBLISHER BandaiNamco

ELDEN RING

=4 Vast, beautifully
crafted open world

+ Deep andflexible
RPG systems

+ Peerless combat

4 Constantsurprises
and discoveries

ELDEN WRONG

Awkward menu
controls

Some clipping
(SIS
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rom Software’s challenging, enigmatic RPGs have
. for years enraptured players with their combination
of meticulously designed worlds, rich combat

systems, cryptic storytelling and ferocious boss fights. All
its games excel, and at least two - Dark Souls and
Bloodborne - are generally considered masterpieces.

Elden Ring outdoes them all. From Software’s latest
fantasy adventure takes the ingredients that made its
previous games so captivating, and combines them
with a true open world that astonishes in every sense
imaginable - its scale, its beauty, its depth (both
figurative and literal), and its capacity to surprise and
delight over dozens of hours.

This success was by no means guaranteed.
Crucialto the design of Dark Souls and
Bloodborne are their intricate geometry.
Lordranand Yharnam are
gigantic spatial puzzles
that players slowly unpick,
discovering shortcuts and
secretsthathelpthemto
navigate and progress
with greater ease. While
not strictly linear, they're
designedto funnel players
in specific ways, ensuring
they (mostly) encounter the
rightbosses attherighttime.

Withthe expanse of atrue
openworld, that distinctive sense
of progression and achievement

could easily be lost. Instead, Elden Ring's sprawling fantasy
realm serves only to enhance the essence of From's design
philosophy. Not only are the secrets and surprises exhibited in
previous games preserved, but they're more numerous and
largerin scale. In addition, the open world helps to make Elden
Ring more accessible, providing a pressure valve for players
frustrated by one of the game's many formidable bosses.

Players start their adventure by picking one of several
classes, ranging from warriors to sorcerers to the near-naked
Wretch whose only weaponis alarge, caveman-like club.
Whatever your choice, all players end up washed up onthe
shores of Limgrave, one of severalmassive regions of the
realmknown as the Lands Between. You are a Tarnished, one
of atribe of spurned outcasts who are beingrecalled to their
homeland by aforce known as Grace, with no further directive
otherthanthe vague goal of reforging the Elden Ring.

There's a clear progression path through EldenRing's
world, and the game hints atitin the form of golden arcs that
drift away from the various checkpoints known as Sites of
Grace. However, it soon becomes clear that the journey ahead
is a daunting one, with aliteral difficulty gate guarded by siege
weapons and a towering giant. Fortunately, there are ahost
of landmarks around Limgrave that call to be explored, from
giant castles teetering on rocky precipices, to gnarled statues
that, when touched, guide you to hidden catacombs.

Elden Ring wants you to explore, butit also wants you
to discoverits world for yourself. It rarely provides marks
onthe mapto pursue, instead letting the environment pull
you towards sites of interest using visual and audio cues.
Gradually, you'll build up your own mental map, and know



what a certain structure or soundrepresents. Intypical From
Software fashion, sometimes these cues are misleading. A
treasure chestin atower oramelancholy song carried onthe
wind may lead you not to rewards, butinto atrap.

Whatis guaranteed on your travels, however, is
breathtaking sights. The Lands Betweenis arealm of
desolate beauty, its long and torrid history written across its
cracked landscapes and crumbling ruins. Some areas, such as
the stunning misted valley of Liurnia, whose azure panoramas
resemble aromantic artwork broughtto life, retain much of
thatbeauty. Others, such as the crimson hellscape of Caelid,
have fallen fully into corruption.

Yet whether beautiful or foreboding, these landscapes
are always dangerous, roamed by swarthy mercenaries,
magic-wielding soldiers, innumerable types of horrible dog
and bizarre, copper-headed contraptions that shoot fire from
their mouths. Every foe you face cankill you in seconds if you
aren'tvigilant, while most bosses will attack you mercilessly
as you learnhow to defeat them. From Software is amaster of
creating unpredictable, devastating opponents, and some of
them, such as Margit the Fell Omen and Godrick the Grafted,
are among the toughest the studio has designed.

ButElden Ringis not like Sekiro, which demanded you
battle these foes with precision blocks and counters. Instead,
it caters to a wide range of fighting styles. Sorcery isn't merely
avalid character path, but a highly alluring one, letting you
access ahuge range of incredible powers, summoning a vast
magical blade with Carian Greatsword, or firing a devastating
beam of energy with Comet Azur.

Melee characters get ataste of magic too, through special
abilities known as Ashes of War. These let you blast enemies
with powerful vortices, or chill them to the bone with ablade
coatedinmagicalice. You can also call for help againstbosses
in various ways, such as summoning other players to fight

alongside you, or using Spirit Ashes, which let you conjure up
wolves, skeletons and other creatures during battle.

Perhaps the most significant new mechanicis Torrent, the
magical steed you can summoninmost places of the game
world. Not only does Torrent help you to get around the world
faster, but he can also be usedin many combat situations,
including certain bosses. Indeed, boss encounters that allow
for Torrent are some of the most spectacularinthe game,
seeing you square off against mounted knights wielding giant
halberds, orhuge dragons that you'll fight across entire lakes
and valleys, avoiding their deadly plumes of fire.

Theresult of all this is agame that constantly surprises you,
where even the smallest enemy can provide a thrilling combat
encounter,and where bravery andingenuity is rewarded with
more opportunities to be brave andingenious. It's not perfect,
however. Perhaps the biggestissueis the game’s UX design.
Menus are heavily nested, and navigating themisn't remotely
intuitive. The button you press to open the map, for example,
is different fromthe one you press to closeit. Also, the game’s
environmental object collision canbeinconsistent. It'sone
thing for an enemy to beat you to a pulp, another whenitbeats
youto apulp through awall.

More broadly, little here is genuinely new, and most of
ithas either been a feature of open-world games or From
Software’s own titles, for many years. But this is precisely
what makes the game so fascinating. From Software’s
suffusion of these elements creates an experience that feels
radical, because the studio’s ownideas oftenfly in the face
of traditional open-world design. Elden Ringis frequently
obscure andidiosyncratic, happily letting you wander into an
area for which you're completely unprepared.

But puzzling out the many conundrums is exactly
what makes Elden Ring so compelling, and it keeps the
surprises coming for far longer than most games of itsilk. It's
undoubtedly one of the best open-world games ever made,
better than The Witcher 3 and tussling with Nintendo's Breath
of the Wild. And if somehow itisn't the best game 0f 2022,
thenwe'reincredibly excited to play what beatsiit.

RICKLANE

/VERDICT
Huge, formidable
and endlessly
gripping, Elden
Ring is From
Software’s

magnum opus.
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Dying Light 2 / £54.99

DEVELOPER Techland / PUBLISHER Techland
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yingLight2 doesn'twantto be abettergamethan
. its predecessor; it wants to be amoreimportant

one. The sequel to Techland's surprise 2015 hit
strives to blend the free-running, zombie survival simulation
of the original with a Witcher 3-style narrative, placing heavy
emphasis on characterisation and world-changing choices.
Unfortunately, Techland lacks the storytelling chops of The
Witcher 3 developer CD Projekt Red, and theresultis a
ponderous mess thatlacks much of what made the original
game compelling.

The sequel's story takes place around 20 years after the
original, centring around a young, white man called Aiden.
Working as a'Pilgrin?’, a sort of post-apocalyptic postman,
Aidenis travelling the game's world in search of his sister
Mia, whichleads himto alarge, walled city named Villador.

The city is primarily controlled by two factions, the orderly yet
controlling Peacekeepers and the more liberal, yetreckless
Bazaar. Both factions offer to assist Aidenin his search, if only
he helps themin the fight against their rival for power.

This faction systemis supposedly the game's bignew
feature. Prior torelease, developer Techland promised a
highly dynamic faction system, in which multiple factions
could control different parts of the city depending on player
choices and events within the city itself. The final version,
however, is much more static and binary, built upon two
different choice systems that don't really interrelate.

The first system comprises traditional narrative-tree
choices that alter the broad direction of the main story
andindividual side quests. The secondinvolves the city's
amenities, such as water towers and power junctions found
invarious locations across the map. These resources canbe
diverted to one of the two factions for environmental rewards.
Give theseresources to the Bazaar, and they'll provide aids to
your parkour, such as ziplines and airbags. The Peacekeepers,
meanwhile, will furnish the streets with deployable traps and
other gizmos that will help youin combat.

It's funto play with these tools, but this systemis ultimately
nowhere near as advanced as the complex choice matrix
Techland originally promised. This would be less an of an
issueif the story was well written, but Techland's attempt
to Witcher-upits storytellingis at best amixed success.
Characters are more detailed thanin The Witcher 3, and the
quests are more dialogue heavy, with almost every encounter
triggering alengthy conversational cutscene as they relate
their personal tale of woe to you.



Unfortunately, Techland's writing lacks the subtlety
and personality needed to make this approach work, with
conversations lacking snap and rhythm. Having more story
doesn't necessarily make for abetter story, and the result here
isreams of bloated, hollow scripts — you mostly just want to
skip throughitall.

It's a shame Techland's narrative ambitions don't pay off,
butit wouldn'tbe a disaster if Dying Light 2 maintained the
quality of the original game elsewhere. Sadly, thisisn't the
case. Thefirst game made a strong distinction between
day and night. Inthe day, the streets were prowled with vast
hordes of zombies, and falling off arooftop could mean
death. Atnight, not even the rooftops were safe, as they were
prowled by fast, powerful zombies called Volatiles who could
kill you easily.

In Dying Light 2, both night and day are much less
dangerous. Inthe sequel, zombies stay inside during the day
andinside at night. The game's missions are built around this
concept, which means you spend most of your time avoiding
zombies rather than engaging withthem.

Exploringinteriors is particularly underwhelming, revolving
heavily around arudimentary stealth system that offers little
to keep the playerinvolved.

Thereis one cool concept bundled upinall this, whichis
that staying out of UV light for too long will resultin Aiden
turninginto azombie himself. However, this problemis easily
mitigated through abunch of UV-related consumables.

You can, of course, fight through these scenarios if you
choose, whichis undoubtedly the more enjoyable approach.
However, combatis also a step back from the first Dying Light.
Basic abilities such as kicks are far less satisfyingthanin the
first game, while the many traps that litter the environment
are undermined by a weightless physics engine. There are
also no firearms, which makes for a one-note combat system.

Hitting zombies with melee weapons is satisfyingin a grisly
way, butit's rare that you find a weapon that feels truly special.

Eventhe parkour, the game’s central mechanic, isn'tas well
executed as in the original. Running around rooftops is still
broadly enjoyable, but Dying Light 2 saddles its early game
with a strict stamina bar that severely limits your ability to
climb. By the time you've upgraded Aiden so that climbingis
no longer amajor obstacle, you'll have acquired the paraglider,
whichis necessary for exploring the second act's skyscrapers,
butlargely mitigates both climbing and avoiding zombies,
essentially letting you circumvent the game.

Not everything about Dying Light 2 is a misfire. The city
is beautifully designed and generally funto explore. The
soundtrack is excellent, particularly the way in which the
music layers in more motifs the longer you maintain your
parkour flow. Many of the quests are well designed, with
multiple stages andinteresting twists.

One highlight sees you climbing a giant wind turbine to
plant explosive charges onit. When those charges only
partially destroy the turbine, you must rush back with a timed
explosive and plantit at the top before it goes off. Some of
the more substantial side quests are also funto pursue, such
as one where you help a dodgy merchantto acquire some

military equipment from an abandoned underground car park.

DyingLight2is undoubtedly atits bestinits bigger set-
pieces, where all the facets of its design pointin the same
direction. In general play, however, it's a confused and
compromised mess. Intrying to create amore curated,
narrative-driven experience, Techland has hamstrung the
dynamic systems that made the first game so much fun,
leaving far less space for players to create their own tales
of zombie survival.

RICKLANE

LIGHT

+ Well-designed
openworld

4 Parkouris still fun

4+ Somegoodquests

DYING

Wonky narrative
emphasis

Underwhelming
choice system

Misguided day/
night mechanic
Parkour and
combatless

entertaining than
the firstgame

/VERDICT
While it has
moments of
inspiration, Dying
Light 2 is overall
a big step back
for Techland's
zombie-parkour
series.
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SIFU/ £31.99 wewar

DEVELOPER Sloclap/ PUBLISHER Sloclap, Microids

KUNGFU
+ Stylishvisuals

+ Complex,
satisfying combat

4+ Novelaging
mechanic

FENG SHUI

Unpleasantly
difficult

Refusesto
adequately
instruct you

/VERDICT
A spectacular and
engaging fighting
game, provided
you're willing to
be rapped on the
back of the hand
with a spoon.
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ifuis aplayable love letter to martial arts movies, a

fast-paced and uncompromising action game that

combines arich and complex combat system with
an emphasis onreplayability. The story is a straightforward
revenge plot that sees you prowling the streets of Hong Kong
in search of five rogue martial arts masters responsible for
killing your father. Each level sees you working through
nightclubs, museums and back alleys, battling large groups
of enemiesin quickfire combat.

The combat systems blend Sloclap'’s previous work in
multiplayer martial arts game Absolver with the counter-
based combat of Sekiro: Shadows Die Twice. Learning when
to attack, which attacks to block and which to dodgeiis crucial.
Enemies can be defeated by reducing their health to zero, but
the more effective way is to break their guard, opening them
up to a choreographed finishing blow that provides a brief
window to plan your next move.

The system does afantastic job of replicating the
choreography of martial arts movies, from the rapid
exchange of blows between combatants, to the use of

improvised weapons such as pipes and bottles. However,
the most notable aspect of Sifu’'s combat s its difficulty,
which ramps up significantly across the first two levels.
Your character can be killed in a handful of hits and, because
you're constantly outnumbered and under assault, death
isfrequent.

Sifu mitigates the cost of deathin certain ways. Each time
you die, you can choose torestart the level or respawn at
your current location. Choosing the latter, however, sees
your character age by one year or several, which overtime
changes how they look and act. As your protagonist ages,
they become physically stronger, but constitutionally more
fragile, meaning they both deal and take greater damage.
This continues until you hit 70, where the next knockdown
willbe your last.

I's anovelideathat neatly encapsulates the theme of your
character's lifelong quest for vengeance. However, the main
reason Sifuis hardis becauseit's a poor teacher. It throws you
into the fight with only a minimalinstruction of its mechanics,
andintroduces new enemy types and enemy attacks without
explaining how they work.

Inits school-of-hard-knocks approach, Sifu envisions
itself as the tough but fair martial arts master, but comes
across more as that one dude at your MMA class who uses
martial arts as an excuse to bully people simply for being new
tothe art. It's one thing to lose because you made a mistake,
but another because you have no clue what you're doing.

With better explication of its systems and amore graded
difficulty curve, Sifu could be the melee combat game to
beat. Asit stands, though, it's simply too unreasonableinits
demands for excellence.

RICKLANE



STRANGE HORTICULTURE/ £12.99wcunr

DEVELOPER Bad Viking/ PUBLISHER Iceberg Interactive

trange Horticulture puts youin charge of the Lake
. District's most successful plant shop, which might

not soundinteresting, but beneath the foliage of this
cosy premise is a spooky, atmospheric and brilliantly devised
mystery game about murder, witchcraft and the occuilt.

The game takes place over a series of days, with you
serving customers who enter the shop atthe ding of abell.
Most customers will ask for a specific plant, which you won't
know about because you've overseen the place for all of five
minutes. Fortunately, tools for plantidentification are at your
disposal, such as amicroscope and floral encyclopaedia.
Using these, you must figure out which plant on the shelfis
the correct specimen, and giveit to the customer.

Successfully identifying plants rewards you with more
plants for your shop, and more descriptions of plants for
your encyclopaedia. You'll also gradually accrue letters and
notes detailinglocations across the game’s fictional twist on
the Lake District. You can explore ‘Undermere’ by clicking on
different map squares, acquiring further plants and pursuing
the events of the story inthe process.

In this way, Strange Horticulture provides you witha
constant stream of gentle deduction puzzles. One customer
might only know the local name of a plant, or smugly show
off by giving you the Latin name. Others you might have to
identify by colour, or by matching it with the encyclopaedia’s
(only partial) illustrations.

Customers also have their own little tales that, when
combined, slowly unravel abroader story. For example, early
inthe game, a police detective arrives looking for a plant that
willhelp keep him alert, revealingin the process thathe's
lookinginto amurder.

Not long after, you encounter amember of the local
witches' coven, who through a differentrequest, reveals the
identity of the victim. During your business, you also get to
make choices that affect the story’s outcome in minor and
major ways. For example, you can help arude customer with
his itchy skin condition, or deliberately give him a plant that will
exacerbateit.

The gameis simply but effectively presented, with lovingly
drawn plants, well-written characters and a wonderfully
eerie piano soundtrack, although the latter could do with
being slightly longer. There are other minor flaws too. Your
desk can quickly become cluttered with objects, soit's easy
to accidentally close your map or encyclopaedia, which
is slightly frustrating. The story also falls into some tired
Lovecraftiantropesinits latter stages, rather undermining
the central mystery.

Nonetheless, Strange Horticulture is unusual and
imaginative - it's an excellent detective game with a powerful
atmosphere and a decent, if not quite brilliant, story. Come for
the plants, stay for the murder.

RICKLANE

MIGHTY OAK

4 Imaginative concept

+ Satisfying
deduction puzzles

4+ Compulsive
storytelling

STUBBORN

WEED
Repetitive
soundtrack

Someinventory
fiddliness

Mystery falls flat
towards the end

/VERDICT
A weird game
about selling
weird plants to
weird people,
Strange
Horticulture

is a beautiful
and fascinating
specimen.
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Rick Lane becomes
avirtual assassin

in Hitman VR, and
casts acynicaleyeon
HTC's Viverse vision

OPINION

HTC VIVERSE

Following from Facebook’s announcement
of the Metaverse, HTC hasrevealedits

VR future vision. Awkwardly termed the
Viverse, it's HTC's attemptto createa
commodifiable virtual space.

Accompanying the announcement was
athree-minute video showcasingHTC's
vision of animmersive Internet. Much
of this replicates Meta's own concepts,
with the centralidea of linking VR, AR and
5Ginto asingle, universally accessible
ecosystem. Stylised user avatars work
onvirtuallaptopsin virtual cafés, attend
virtual concerts and meet up in virtual social
spaces such as museums. Then comes
adeeply cursed segmentin whichthe
user ‘purchases’ avirtual bottle of wine
(presumably an NFT) using bitcoin.

A cynical person might suspectthe
underlying motivationis to create virtual
commodities andreal estate for gullible
investors to purchase, essentially creating
money out of nothing more than a promise.
The mostinteresting part of the video was
asegmentfocused on exercising, because
it showed an actor wearing VR goggles the
shape and size of cycling sunglasses.

That's avision of VR's future | can get
behind, andit's a shame this notion of more
accessible VRtechis now inextricably tied
totechnologies that are already notorious
for scams and money laundering.

REVIEW

HITMAN TRILOGY VR / £49.99 .cvar

DEVELOPER IO Interactive / PUBLISHER IO Interactive

After launching Hitman 3 with support for
PSVR lastyear, developer 10 Interactive has
now extended VR support to the entire Hitman
trilogy on PC. Now you can wander around
iconic Hitman locations such as Sapienza

and Miami, as well as all the levels from
Hitman 3. It's a wonderful free additionto an
already excellent game, although there are
undoubtedly areas where |0 Interactive could
have pushedits VR adaptation further, both
visually and mechanically.

Onthatfirst point, Hitman VR offers a
substantial visual upgrade over the heavily
compromised PSVR version. Distant objects
are considerably more detailed, meaning PC
VR gets much closer toreplicating the epic
sweep of Hitman's levels and skyboxes. The
PC version can also properly render Hitman's
impressive crowd scenes. Miami's racing
spectators and Berlin's nightclub dance floor
offer some of the most complex VR spaces
ever witnessed through Fresnel lenses.

That said, the PC version still makes several
cutbacks compared with the standard game.
Hitman VR doesn'trender reflections, for
example, whichironically can make some
scenes look flat. Moreover, the whole game
has aslightly soft focus, lacking the visual
acuity of its flatscreen equivalent. The result

is a slightly inconsistent visual quality. In some
areas, Hitman VRis one of the best-looking VR
games around. In others, the shortcomings are
very noticeable, and the graphics fall short of
bespoke VR titles such as Half-Life Alyx.

The phrase ‘slightly inconsistent’ also
applies to Hitman VR in play. The PC version
offers amechanicalupgrade over PSVR,
enabling hand tracking for both hands, rather
thanjust your righthand. This means you
can wield and fire weapons, punch people to
knock them out, and throw objects at NPCs
(althoughthe game stilluses alock-on system
to ensure thrown objects hit their target).

For environmentalinteractions, such as
picking up objects, however, the game still
employs more traditional button presses. This
is mostly fine, but can become obstructivein
certain situations, such as trying to pick up a
weapon lying close to abody. The combination
of classic Hitman controls with VR also
produces some unusualidiosyncrasies.

For example, you can strangle NPCs with
your free hands, but doing so often sends
the game’s collision detection into overdrive,
with an NPC ragdoll flipping out asifit's being
electrocuted. Also, when you use Hitman 3's
camera, the game switches into aflatscreen
view, which can be disorientating.




Frankly, Hitman VR isn't the optimal way
toplay |O's stealth trilogy. Setting aside the
issues mentioned above, the limitations
of your own body’s reaction time makes
sneaking considerably more difficult. Then
again, playing Hitmanin VRis a lot of fun,
andit's absolutely worth experiencing
|0 Interactive’s amazing level designin
stereoscopic3D.

This adaption might not go far enoughto
make Hitman a classic VRtitle, butas afree
update to agame that was already superb,
it's afine additionto Agent47's arsenal.

SILENTASSASSIN  SILENTBUT
EADLY

+ Bigvisualupgrade
over PSVR

non-VR version
+ Hitmanlevels wonderful

toexplorein VR

=4 Decent Touch controls
Someinteractive
idiosyncrasies

VERDICT

Hitman's VR update
is a lot of silly fun,
although you won't
want to play the
whole game this way.

Graphics fall short of

Touch controls only
partly implemented

NEWS

THE LAST CLOCKWINDER

Developed by a studio named Pontoco,
The Last Clockwinder is a puzzle game
that uses body movement tracking to
create Rube Goldberg-style contraptions.
Onthe game’s Steam page, Pontoco
describes the premise, saying: 'You are on
amission to repair an ancient tower built
into the trunk of a colossal tree. Inside,
you find a pair of gloves that allow you
to turn anything you do into a looping
clockwork automaton.’

In other words, the game canrecord
and replay your body’'s movements.
For example, you could record yourself
picking fruit off a vine and then throwing
itto another recorded clone, which then

catches the fruit and passes it to another
clone and so on, until the fruit reaches
a canning machine. In this fashion, you
create an elaborate chain of self-animated
robots to solve the puzzle.
It's a genuinely novel use of VR tech,
if also a slightly creepy reminder of
how much detail about your body VR
headsets are capable of retaining. On a
sillier note, perhaps this is a case of being
excessively British, butit's hard not to read
‘Clockwinder’ as aninsult, particularly if
you precede it with the word ‘Absolute’.
Inany case, The Last Clockwinder
launches later this year. We'll have a full
review when it drops. ere
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WHAT RADIATORS DO YOU NEED

ool Ontheflip side, if you've already picked
your CPU and other components you wantto
water-cool, then you needto ensure youhave
enough radiator cooling capacity to cope and
willneed to pick your case accordingly.

Formodern mid-range CPUs, such as a Core
i5-12600K or Ryzen 55600X, aslim240mm
radiator will suffice if you want to keep noise
down, and opting for a 45mm-thick radiator
and good quality fans with high static pressure

will offer enough cooling capacity to keep
thefans atlow speeds except for extreme
scenarios. You can easily cool amonstrous
Corei9-12900K or Ryzen 9 5950X with the
same setups, but the fans will need to spinup
more often.




We're usinga 360mm radiator, as it will
mean our Corei9-12900K is kept cool, and
thatthere's enough cooling capacity to prevent
the fans spinning up even after afew minutes
of extreme loads. In addition, you could add a
mid-range graphics card suchas anRTX 3070
tothisloop atalaterdate.

As most games require modest amounts
of CPU cores and processing time, it's unlikely
you'll see highloads on the CPU and GPU at
the same time. However, a 360mm radiatoris
aminimum requirement for thatkind of setup.
Ingeneral, aimto have 240mm of radiator
capacity to cool each major componentin order
tobalance noise and cooling.

You don'tneedto stick to 20mm radiator
variations, though, as there are plenty of other
options. Radiator sizes based on140mm
fans can offer abetter use of spacein some
situations, such as a280mmradiatorina
dual-fanmount. The latter has better cooling
capacity than a240mmpradiator, thanks to a
larger surface area, and it fits into spaces that
can'talways hold a360mm radiator.

A280mm radiatoris an alternative option
for our build this month, as the Fractal Design

his month we're focusing onhow to
ﬂ use some of the latest water-cooling

hardware and combine it with Fractal
Design’s fabulous new Torrent case. As getting
specific graphics cardsis still a lottery right now,
we'vejust focused on water-coolinga Core
i9-12900K using a 360mm radiator, but we
will offer advice on how to pick the right
waterblock for your graphics card and how
to goaboutfittingit.

* Intel Corei9-12900K
While the Core i5-12600K and Corei7-12700K

Torrent case has 140mm fansinthe base as
standard. Similarly, 1I80mm radiator sizes could
beinstalledin the front, such as amassive
360mm radiator with two 180mmfans.

Justin case you're not up onyourlingo, all
the componentsin your water-cooling system
- theradiator, distro plate, waterblock and
pump/reservoir unit — need to be connected
togetherin series, with the last component
being connectedto the firstcomponentina
loop - thisis what we mean when we refer to
a'loop’. Your water-cooling components' ports
will also usually be labelled with ‘i’ and‘out’ to
show the direction of travel.

TYPES OF RIGID TUBING

Clearrigid tubing comesin two flavours - PETG
and acrylic. The former has alower melting
pointthanacrylicand, as aresult, is practically
shatter-proof atroomtemperature andis very
easytobend.

The downsideis thatit canbecome softina
water-cooling loopif coolant temperatures get
too high, which can happenif your pump fails,
your radiator fans stop working orif you haven't
setthe fan control properly.

OUR HARDWARE PICKS

have more than enough grunt formost people,
the added cores and threads as well as slightly
higher boost frequencies mean the Core
i9-12900K is abeastin every task.ltneeds
decent cooling to tame it with low noise levels,
and this is where our water-cooling system
canhelp. You can choose whichever 12th-gen
Alder Lake CPU youllike for this setup though.

MOTHERBOARD
= MSIMAG Z690 Tomahawk

The MSIMAG Z690 Tomahawk is one of our
favourite Z690 motherboards. It's reasonably
priced compared with the competition, and it

Aimto have 240mm of radiator capacity to cool each
major componentin order to balance noise and cooling

This can cause leaks as the fitting loses grip
onthetubing, soit's vital to have safeguards.
Meanwhile, acrylic tubing tends to shatter
under pressure andrequires more heatto
bend, butits higher melting temperature
meansitwon'tloseits shape.

There's also brass tubing, whichis usually
coatedin avariety of colours. It's not possible
to bend this tubing yourself - instead, it comes
in straightlengths or pre-bent sections that are
coated afterthe bending process. As aresult,
you'llneedto stick to single bends or opt for
angled fittings to add bends to your tubing runs.

supports DDR4 memory, whichis currently
amore compelling optionthan DDRS5,
whichis expensive and currently offers
little benefit. This affordable board has all
you needtohandle a Corei9-12900K.

= Fractal Design Torrent

Fractal Design’s new ATX case - the Torrent
—is easily one of the best-looking cases
we'vereviewedin the last few years. It might
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not quite deliver onthe features foundin
previous models, such as aremovable roof
section, but that's partly down toits design,
with the PSU mountin the roof making way
formonstrous airflow inthe chamber below.
The massive interior makes it easy to
work with the Torrent, andithas plenty
of space for an extensive water-cooling
system. We'll also be tweaking the airflow
arrangement to suit our hardware.

= WD Blue SN750

You canuse any M.2NVMe SSD you like in
this system, of course, but we've picked a
WD Blue SN570 in our example, which offers
fast speeds of upto 3,500MB/secinavery
reasonably priced package. We've opted for
the 1TB model, which costs £90. If you have
the budget, though, youmay as well go fora
PCI-E 4 drive such as WD's Black SN850.

= Palit GeForce RTX3070

Although the supply of graphics cardsis
steadily improving, the stock situationis
constantly changing for different models, soit's
acase of getting the best GPU you can afford,
while keeping an eye on prices. We've added
abitof RGB lighting to the mix with a PalitRTX
3070 Ti card, which we foundin stock for under
£770, butwe're not water-coolingit, so you can
add your choice of graphics card to this system.

= be quiet! Strait Power 11850W
Water-cooling gear doesn'tadd muchto the
power consumption of your PC, butit's worth
pickinga PSU thathas support for custom
cables, so you can don some individually
braided and colour-matched cables to match
your water-cooling lop. We've picked abe
quiet! Strait Power 11850W and paired it with
some CableMod white braided cables.

= EKWB Quantum Velocity 2

EK's latest waterblockis absolutely stunning,
with great RGB lighting and an easy installation
process. The Quantum Velocity 2 features
asimple backplate with integrated screws,
whichmakesitblissfully easy toinstall. It's
available for arange of sockets, and thankfully,

EK ensuredit was available from the outset
with LGA1700 support, so you don'tneed
to worry about compatibility with Intel's
new CPU socket either. It costs atad over
£100, butit's absolutely worth the price.

= EK CoolStream SE 360 radiator

» 3xFractal Design PrismaAL-12fans
We had several options whenit comesto
radiators. We could have opted forlarge
180mm or 360mm radiators to kitout the

front of the case, a280mmradiatorinthe

base usingtheincluded 140mmfans, ora
compromise of a360mm radiator. Inthe end,
we optedforthe latterin the form of an EK
CoolStream SE 360, which costs £68, along
with a pack of three Fractal Design Prisma
AL-12 fans, which will set you back around £40.

TUBING, FITTINGS AND DISTRO PLATE

= Corsair Hydro X Series XT
Hardline 14mm tubing

* 10 X EK Quantum Torquefittings

= Corsair Hydro X Drain Valve

= Phanteks Glacier D140 distro plate

= 3X90-degree offsetEQ
Quantum Torque rotary fittings

= 14mm offset EQ Quantum
Torque rotary fitting

= 3mm offset EQ Quantum
Torque rotary fitting




We've opted for 14mm rigid acrylic tubing for
this build, asiits slightly extra width means
itmatches our hefty case alittle better than
narrower tubing. We've picked Corsair Hydro
X Series XT Hardline 14mm tubing asit
comesinImlengths, whichwe'llneedfora
run of tubingin ourlarge case.Forthe tube
fittings, we've used ten EK Quantum Torque
fittings for rigid tubing and three 90-degree
rotary adaptors for use on the pump.

We've also used 3mm and 14mm offset
rotary adaptors, which help to align tube runs
tokeep them straight - these both sitonthe
distro plate. The latteris a Phanteks Glacier
D140, whichis auniversal distro plate that
sitsinthe rearfan mount of most cases and

isn't specific to the Fractal Design Torrent. A
distro plate looks great and can help to reduce
the complexity of tube runs. Finally, we've
used a Corsair Hydro X Drain Valve to provide
away to drain the coolantin future - we've
installed thisinthe lowest distro plate port.

» EK QuantumKinetic D5 PWM

It's always a good idea to get a combined pump
andreservoir combo, in order to save space.
We've opted foran EK QuantumKinetic D5
PWM, which allows PWM control of the pump,
and also has aflexible mounting kit and offers
an easy way tofillthe loop. We'll be fitting it to
the front120mm fan on top of the radiator.

DOES COMPONENT
ORDER MATTER?

A popular misconception with water
coolingis thatit's better to position your
waterblock after your radiatorinthe
loop, as the coolant there will be cooler
than at other parts of the loop. This is
incorrect. Due to the extremely high
flow rates inmodern water-cooling
systems, very little heat energy is
actually transferred to the coolant as

it passes through the waterblock. The
temperature delta of coolant entering
the waterblock and exitingitis actually
very small.

Imagine abus driving around aracing
track and picking up people eachtime
itgotto a certain point, then dropping
them off atanother. It could drive more
slowly and spend more time at the bus
stop, or travel faster, but pick fewer
people up eachtime. The endresultis
that the same number of people are
transported between the two stops.

Inawater-cooling loop, this means
the coolant temperature actually
remains fairly constant around the
whole loop, and will be more so with
higher flow rates. This means that
component order doesn’'t matter, so you
canroute your tubingin the neatest and
easiestway possible.

COOLANT

= Liquid.cool CFX Pure Blue
We've used Liquid.cool CFX pure blue
coolanttofill ourloop, but you can choose
your own colour. You'llonly need a one-
litre bottle as we had plenty left over.

OTHER BITS AND PIECES

= Deionised water for

flushing components
* Fine-tooth hacksaw

for cutting tubing
= Heat gun for bending tubing
= Alphacool tube-bending kit
= Fill bottle forfilling loop
= EK Leak Tester
Not all of these components are essential for
building this PC, but most of them will make
your life easier here, particularly if you've never
built a water-cooled PC with rigid tubing before.
It's best to make sure you're well equipped.
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BUILDING THE PC

i

INSTALLCPU

tartbyinstallingthe CPUinthe
motherboard and applying thermal

pasteinacross pattern, as shown (1]

FITTHE CPUWATERBLOCK

The waterblock secures using screws
integratedinto abackplate. It's extremely
heawvy, so place the waterblock onto the CPU
and use one handto holditin place, aligning
the screws with the socket mounting holes.
Then turn the motherboard and waterblock
over, and support the waterblock from
underneath, allowing you to secure the
backplate withit facing up B The waterblock
is too heavy toreliably fitit any other way.
Onceit's secured, you canthenturnthe
motherboard over again 3§

FITHARDWARE INTO CASE
Nextinstall the motherboardinthe case as well
asthe SSD, memory and graphics card ﬂ, o]
you canwork out your tubingruns. We're
assuming you know the basics of PCbuilding
here, so won'tbe goinginto all the detail, but for
reference, there's a guide to building an Alder
Lake PCinlssue 224 (custompc.co.uk/224).

FLUSH THERADIATOR

Before fitting the radiator, we need to flushit to
make sure all the residue and particles from
manufacturing and shipping are removed. Use
deionised water or coolantto do this job. Fill the

radiator halfway using your fill bottle B then
giveita good shake from end to end before
draining and discarding the liquid.

REMOVE CASEFANS

We don'tneedthe lower 140mmfansinthe
case, so we've removed them, whichis easily
done by removing the lower fan bracket a

INSTALL FANS, RADIATOR

AND RESERVOIR

We're using the new fans to push air through
the radiator and out of the base, mainly
because the distro plate that sitsin the rear

of the caseis going to block the majority of
ventilation holes that usually allow the case to

make use of positive air pressure. The Torrent's

two front 180mm fans are huge and powerful,
sothere’s plenty of airflow to deal with
this configuration.

Mount the radiator to the bracket first, with
the threaded ports sitting at the front of the
case. Theninstall the fans so that their cables
face the motherboard tray, as this will make for
easier cable tidying.

The pump we're usingincludes an adaptor
tomountitto a 120mm fanmount, so we've
placedit onthe forwardmostfanonthe
radiator. This allows the reservoir to clear the
graphics card and front fans, while still being
easily accessible.

We've combined two angled rotary fittings
togetherin one of the pump’s ports, in order to

BERR

pointthe tubingintheright direction across to
the distro plate. Meanwhile, the other porton
the pump has athird rotary fitting to point the
tubing down to one of the radiator’s ports 7 |

FIT DISTRO PLATE

The distro plate uses existing fan mount screw
holes to secure to the case, sofititas shown
B itwillbe potluck as to whether any other
portsinyour chosen case line up with the ports
onthe plate, butusually some are close
enough to work with, or will be usable with
rotary offset fittings. We'll show how to use the
latterin our Fractal Torrent case later.


http://custompc.co.uk/224

WORKOUT TUBING ROUTES

There are numerous aspects to consider
when working out the best tubing routes.
Firstly, youneed all your hardware fitted in the
caseinordertobestassess theseroutes. You
also needto avoid, where possible, crossing
hardware. Forinstance, you don't want to block
your graphics card or motherboard, as it will
make getting atthemalot harderif youneedto
resetthe CMOS, replace memory modules or
installM.2SSDs.

Have agoodlook at the routes neededto go
to and from each componentto make a clean
loop with minimalbends. You wantto limit the
number of bends, especially double bends as
these can take several attempts to getright,
potentially increasing your tubing bill (and your
frustration). Occasionally, you'll getlucky and
find the ports ontwo components line up
perfectly, like here with our build's CPU
waterblock and one of the ports onthe
distroplate a.

Once your hardwareisinstalled, you'llbe
able to identify any straight runs too. For
example, we found that the distro plate’s
second lowest portlined up perfectly once

there were a couple of rotary adaptors on our
pump, as well as the second port onthe pump
andaportontheradiator beneathit E The
end result of using this tubing runis aPC that
canhave anair-cooled graphics card, memory
orM.2 SSD swapped out without having to

drainthe coolant.

TIPSFORDEALING

WITHRIGID TUBING

While there are tools dedicated to bending
tubing, and countless photos of PCs on social
media that feature elaborate bends, bending
tubingisn't essential. You canuse angled
fittings andjoints to remove the needto
actually bend the tubing, having several lengths
of tubing joined by fittings instead 11} Using
the correct thickness of rigid tubingisimportant
too. Aesthetically, using thin tubingin alarge PC
makesitlook alittle spindly, while using thick
tubinginamini-ITX PC also looks odd.

If two components don'tline up, whether
you're attempting to run a straight or angled
length of tube from one to another, an easy
way to prevent afew millimetres from ruining
your dayisto use arotary offset fitting. This has

ADDING A GRAPHICS
CARD TO THE LOOP

Your graphics card can oftenbe one
of the noisiest componentsin your
PC, especially ingames, soit's agreat
candidate for water cooling. You can
check whether yourmodelhas a
compatible waterblock available using
compatibility checkers at websites
such as ekwb.com, corsair.com and
alphacool.com

Once you've chosen a waterblock,
it'simportant to realise that fitting it will
likely void your graphics card's warranty.
You'llneed to remove the graphics
card's cooler and stock thermal pads
and paste, apply new pads and paste
andthen fitthe waterblock. The benefits
in operating temperatures and noise
reduction can be significant, plus you
can also then mount your graphics card
vertically, evenright nextto aglass
panel, without having to worry about
starving the fans of airflow.

arotating female port that sits away fromthe
threaded portbeneathit, offsetting the position
of thefitting screwedintoit 12 They're
available with several different offsets
depending on your requirements and they
look fairly unobtrusive.


http://ekwb.com
http://corsair.com
http://alphacool.com
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Similarly, fitting extensions can help to boost
afitting’s vertical alignment by sitting between
thefitting and the water-cooling component
B This canbe usefulto prevent afitting
fouling another component, or shift the fitting,

soitlines up with aport on another component,

perhaps allowing for alevel run of tubing

instead of one that's just out of alignment.
The bending process requires anumber

of additional tools, butit's not essential to

buy them. Pre-bentlengths of tubing canbe

purchased as well, leaving you withjust the

cutting process to handle yourself, although

you'lllikely spend more money if you do it this

way, as there will be alot more waste.

BENDING AND CUTTING
RIGID TUBING
Your firstjob before you starthereis to getan
accurate feel for where the tubing sitsinside
thefittings B2 itwillinsertinto ahole and be
grasped by an O-ringinside, but will sitona
ledgeinside thefitting.

It'simportant to work out the location of
this ledge and, if possible, identify an external
feature on the fitting or use amarker pento

indicate the location - you canthen take the
necessary measurements to cutthe tube to
therightlength.

Onthe EK Torque fittings, this ledge lines
up with the outer lip on the fitting within a
millimetre or so, so you canuse thislipto
work outthe precise length of tubing required.
Start with straightruns, as these are easiest
toaccomplish. Simply line up the tubing with
the two ports, oruse arulerto measure the
difference between the two outer lips, and cut
the tubingto length.

There are afew ways to cut the acrylictubing
we're using. You can use afine-tooth hacksaw,
whichis acommon household toolinawell-
equipped shed orgarage [ itsa greatwayto
achieve straight cuts. Aless commontoolis a
pipe cutter. These are usually used for copper
andbrass piping but can also be used on acrylic
if done correctly.

Using apipe cutteris less messy than
sawing, althoughitmay require afew seconds
of sanding. However, good ones cost upwards
of £30, soif you already own ahacksaw,
there's little pointinvestingin one, especially if
you'lljust be building one PC for now.

Onceyou've cutthe tubingto length, you
needto use atube reamer (foundin
Alphacool's tube bendingkits, but also
available separately). This scours the outside of
the tubing, creating abevelled edge that will
slide more easily into the fitting. Use a decent
amount of pressure androtate the tubinginthe
outer-edge (scoring) side of the reamer H.

Thendo the samefortheinside of the
tubing, using the other end of the reamer. The
pointed end scours theinside of the tube to
clear any debris from cutting. Once you've
cutandreamed the tubing, pressitinto the
fittings and secure it with the locking rings at
eitherend.

Next, it's the tricky part. Bending the tubing
requires accurate measurements, patience
and probably some trial and error too. However,
afew simple tools and steps to fine-tune the
measuring and cutting process are all that's
neededto create those bends.

The easiestway to work out the tube lengths
forabendis to simply create a 90-degree bend
inalength of tube, then cuteach endto length.
However, it pays to keep waste to aminimum
and save time trimming off endless pieces.

Insertalength of tubinginto one port, then
lay aruler across the tube with the end sitting
onthelip of thefitting on the other port B . This
will tell you how long the tube needs to be from
one endto the peak of the bend. Doing this for
both ends will ensure the bendis in the right
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place, wasting minimal tubing. This method
can also be repeatedto add multiple bends to
alength of tube, and will resultin far crisper
bends than doingit freehand.

Thetightness of the bend and the areayou
need to heat depends on the method and tool
you use to bendit. However, you can use some
tools, such as the Alphacool bending tool
(foundinthe company's bendingkits) we're
using here, to work out the length of this
section, as the outer lip of the tube recessin
the tool lines up with where the tubing will
actually sit |

If youmeasured 10cm from the fitting to the
outer edge of the tube, for example, line up this
lip on the tool with the 10cm mark onthe ruler
and lay your tubinginto the tooland at the end
of the ruler. You can now see exactly where the
tube willneed to be bentin orderto fold around
the bendingtooland mark the appropriate area
thatneeds to be heated.

Once you've done that, add a spoonful of
washing-up liquid to a glass and add three
spoonfuls of water to create a soapy solution.
Pour thisinto the tube then place atube insert
insideit B. Theinsertwil prevent the tubing
fromkinking when you bend it andis essential
—again, thisis apart of Alphacool's tube
bendingkit. The soapy solution will lubricate
theinsertand make it easier to remove
afterwards. Don't use plain water, as this can
boil and damage the surface of the acrylic.

Use aheatgunto heatthe acrylic, making
sure you only heat the area youmarked as
requiring to be bent B if you heat outside this
area, you can case the straight lengths to lose
their shape too. Put the gun on ahigh setting

and move itback and forth over the area
quickly, while rotating the tubing with one hand
atleastonce asecond. Applying the heat
evenly and rapidly is your goal.

Eventually the acrylic will becorme malleable,
butitneeds tobeloose, floppy and bend
withoutresistance. Once that's the case, place
it quickly onto the bendingtooland wrap it
around the 90-degree bend section B pbon't
press the tubing from the outside edge, as it
will be softand you could markit. Onceit'sin
place andlooks right, you can blow onitto
speed up the cooling process. After20
seconds, it should be cool enoughtohandle.

Inspect the bend using an angled object, or
lay two rulers endto edge against each other
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and place the tube bend against them B vou
canthen check that the tube lengths are correct
to fitbetween the two ports your measured up
earlier. If the tubeis abittoo long, you can cutit
to size with ahacksaw to getaclean cut - make
sureit's millimetre-perfect.

Once you're satisfied, remove the tubeinsert
andinstall the tubing E&l. You oftenneedto
apply agood deal of force to acrylic tubingin
orderto getitto slide into the fitting - twisting it
canhelptoo.Justmake sure youfeelitslidein
andifin doubt, pull out the tube and see how far
itwasinserted.

WHERETORUNTHETUBING
Starting with the pump, we've connectedits
leftinlet port straight to the radiator using a
9.1cmlength of tubing, a 90-degree rotary
adaptor and tube fitting to point the tubing
downwards. Another easy straightrun goes
fromthe pump’s outlet port to the distro plate
attherear of the case B2 The coolantruns
through this channel before exiting to the CPU

waterblock further up with a 90-degree run of
tubing B3 . itthenflows out of the waterblock
andbackinto the distro plate toits second
coolant channel before finally exiting again
rightatthe top.

We've coupled two 90-degreerotary
adaptors together onthe pump's outlet to point
the tube intherightdirection, witha34.8mm
section of tubing. We also used a 3mmrotary
offsetfittingto align the tube fittingon the
distro plate with the fitting on the pump outlet,
as it was otherwise slightly misaligned and
causedthe tube to drop downwards.

Next, we had to deal with three 90-degree
benttube runsto, butthese only required the
use of standard tube fittings and no adaptors.
Theseinclude two running from the CPU
waterblock to the distro plate, and one from
the top distro plate portback to the front of the
casetomeetthe other port onthe radiator 26}
The latter was a very long run, withthe
horizontal section being 41cm from the tube
endtothe end of the curve, while the vertical

section running down to the radiator measured
30.2cmendtoend.

The lower 90-degree tube betweenthe
distro plate and CPU waterblock had one side
thatmeasures 12.7cmend to end, while the
otherwas 8. 3cmlong B To make the tube sit
level, we also had to use a14mmrotary offset
adaptorfor this tube. The upper 90-degree
tube between the two components was
shorter, but thankfully didn'tneed an offset
fitting, as the ports lined up perfectly. The
lengths here were 10.2mm and 6.3mm for
the edge-to-edge measurements.

LEAKTESTING AND DRAINING
Filling your loopis easy, but drainingitto
replace the coolant orremoveitto upgrade
acomponent canbe anightmare if youdon't
have a drain port. Thisis essentially a valve that
canbe connectedto avacantportand opened
toallow coolantto flow out. At the very least, it
allows some coolantto be drainedinamess-
free and controlled way, but placingitinthe




right spot can actually enable youto drainthe
majority of your coolant, especially if you're
able to open areservoir and blow to push more
coolantaround the loop to the drain valve.

In our particular loop, we've placed the drain
valve onthe lowest port onthe distro plate 28
This distro plate has alarge body of coolant
aboveit, as well as the coolantin the reservoir,
all of which will flow out once the valve is
opened. You can attach afitting for flexible
tubing here, plus atemporary shortlength
of flexible hose, enabling you to direct the
outflowing coolantinto a container.

Leak testingis essential, as there are so
mainly potential failure points. Thankfully,
there's afantastic tool for the job that can
uncover any one of these potential disasters
before you evenfillthe loop with coolant. The
EK Leak Testertool adds pressure to the loop
using a mini pump, and a pressure gauge
allows youto seeif the pressure drops,
indicating a potential leak 298

If this happens, don'tbe alarmed, asit can
happenalotandis often downto aslightly
loosefitting — it may not eventranslateinto
acoolantleak. However, you should aimto
see that pressure gauge stick for at least five
minutes, with the pressure for awhole loop
needingto be 0.3 bar. If you do spot apressure
drop, go around all the fittings and tighten
them. The drain valve will comein handy here
too, asitmakes aperfect vacant portto attach
the leak tester.

FILLINGTHELOOP
With your leak testing done, grab your coolant
andafunnel (or afill bottle), then openthe
reservoir fill cap. Fill the reservoir to the brim 30]
It'simportantnotto letthe pumprundry asit
canresultininternal damage. As we've already
leak-testedtheloop, thereisn'tany needto
power the pump using the older method of
usingan ATX jumper onthe PSU, so connect
the power supply to your componentsif you
haven'tdone so already and power onthe PC.
Filling using afunnel will generally happen
fastenoughto fill the whole loop in one go. Just
keep ontopping up the reservoir with the pump

onfull speed, but leave one ortwo centimetres
of airinthe top. This will allow the coolant to
warm and expand, reducing the pressure on
theinside of the loop, as air compresses more
easily than the coolant. After this, you're ready
toroll EI. Inspect the coolant level after afew
hours, as air canbecome trappedinthe
reservoir havingbeen bled from the loop -
atthis pointyoumay needto add adash

more coolant.ere




GRAME
OPTIMISATION
GUIDE

Unsure of how to best optimise your in-game
settings For the best balance of performance
and image quality~ Edward Chester and

Ben Hardwidge crunch the numbers
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hether you're tryingto eke outafew
m extraframes per secondtomakea

game playable on youraging
hardware, or you're looking to getblistering
frame ratesin the latest competitive games,
knowing which in-game graphics settings and
other software tweaks to perform canbe
more than alittle bit confusing. That's where
this guideis here to help, as we assess the
impact of amultitude of settings on a variety
of games.

We've tweaked basic settings such as
resolution, along with changes to character
models, texture settings and everythingin
between.Notallgamesinclude awiderange
of graphical settings while many include many
more than we've tested here. However, by the
end of this feature you'll be able to quickly zone
inonthe best settings to tweak for your needs.

TEST SETUP
Our testing was done with Assassin's Creed
Valhalla, Cyberpunk 2077 and Metro Exodus,
plus the new addition of Total War:
Warhammer lIl. Perfectly demonstrating the
huge variance in graphical settings that canbe
available within games, even our test games
exhibited a wide range, with many settings not
available or varying wildly in the exact changes
they made. However, our results generally
showed strong trends across the board,
allowing us to make broadjudgements that
should apply to most games.

For ourtesthardware, we usedjustan AMD
Radeon RX 6700 XT GPU for most of our tests,

with afew results for Nvidia-specific features
runona GeForce RTX3070. The rest of our
testplatform consists of an AMD Ryzen 9
5900X,16GB of Corsair 3600MHz DDR4
RAM, an Asus ROG Strix B550-E Gaming
motherboard and an AOC U28G2XU

gaming monitor.

RESOLUTION REVELATIONS
It should come as no surprise that the single
mostimpactful setting for gaming
performanceis resolution. Whether you're
runningamodest1080p (1,920 x1,080)
screen orahuge 4K (3,840 x2,160) panel,
dropping the resolution of your game fromthe
native resolution of your screento a lower one
will almost always bring the biggest increase
in performance.

A quick runthrough our game tests proves
this point with performance leaping by an
average of 85 per cent as we move from 4K
downto2,560x 1,440, and jumping a further
37 per centmoving from this resolution to
1080p. Those sorts of gains will be almost
universal, regardless of which game or graphic
cards you're running, as there’s anintrinsic link
between the number of pixels and how much
work a card has to do. It also makes you
wonder why thereisn’'ta more popular

resolution for monitors that sits between
2,560 x1,440 and 4K, but we digress.

There are several key downsides to
changing resolution, however. The firstis that
modern LCD and OLED screens don'tlook
very good when running at lower than their
native resolution — unlike old CRT screens. The
stretchedimage can look decidedly softand
lackingin sharpness, evenif youjust drop the
resolution alittle bit.

One way around this is to lower your
resolution to one that divides evenly by four
into your native resolution (for example, 3,840
x2,160is four times 1,920 x1,080) and enable
integer scalingin your graphics card driver
(supported by both Nvidiaand AMD'’s current
GPUs). However, that's no good if you want to
dropfrom4Kt02,560 x 1,440, for example.

The second key downside is that if you lower
theresolution of a whole game, you not only
reduce the detail of the 3D portion of the game
(whichis the part that takes all the graphics
processing power), but the 2D HUD portions
too, resultingin overly large or low-detail HUD
elements, such as the map, health bar
and menus.

Thefinal problemis that the number of
options available for changing resolutionin
agame are often limited. For instance, if you
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have a 3,440 x 1,440 ultrawide monitor, you'll
find most games don't offer alower resolution
thatfits the screen’s 21:9 aspect ratio.

Instead, your only optionistodroptoa
squarer 16:9 aspectratio resolution such as
2,560 x1,440, and often monitorsjust stretch
out thisimage tofill the screen, which looks
terrible. Thankfully, there are at least partial
solutions to all these problems.

CUSTOMRESOLUTIONS
Thefirst place to startis solving the problem
of not having enough resolution options. You
can fix this by using the customresolutions
facility in your graphics driver. Simply open up
Nvidia Control Panel, AMD Radeon Settings
or Intel Graphics Command Center and seek
out theresolution settings, where you
should also find an option for creating a
customresolution.

Itreally is as simple as picking how many
vertical and horizontal pixels you want and
choosing the maximumrefreshrate — any
other settings you can leave at defaults. For
instance, ona 3,440 x 1,440 screen, you
could create a customresolution of 2,580 x
1080 to get the exact same aspect ratio, or
even 2,294 x 960 to lower the resolution
even further. Or, if you're running a 4K screen
you could try aresolution of 3,200 x1,800.

Not all combinations will work, and
sometimes even if Windows supports the
resolution, a game might not play well with it,
butthere’s generally a good chance you can
find a setting that provides anideal balance
foryour needs.

20

RESOLUTION SCALING

While customresolutions canhelp youfind
anideal balance of performance andimage
quality, they still can't help with the issue of
oversizedHUDs in games. Instead, that's
where you'll want to use resolution scaling (or
upscaling). Thisis where agamerenders the
3D portion of the game at alower resolution,
butthen applies all the 2D extras, such as the
HUD, atahigher resolution that better fits with
your screen.

Resolution scalingisn't generally presented
as aspecificalternative resolution butjusta
sliding percentage scale. So, if your gameis
scaledto 100 per cent, it's running at native
resolution - as you drop the percentage, itruns
atalower and lower render resolution.

The big downside to resolution scalingis
thatitmustbe builtinto agame, andit's
generally only an option thathas appearedin
thelast few years. Thankfully, all our test
games supportresolution scaling and we see
huge gains by dropping the render resolution.

Droppingto 90 per cent scaling, we saw an
averageincreaseinframerate of 13 per cent
while droppingto 75 per cent scaling on three
of our games (Assassin’s Creed Valhalla didn't
support the same scaling options as the other
games) saw a 32 per centincrease in frame
rate, and dropping to 60 per cent saw frame
ratesrise by 56 per cent. However, theimage
really starts to look horrible at lower settings -
we don'trecommend going beyond 75 per
cent, particularly if your native resolutionis
1,920x1,080.

Those are someimpressive gains here,
though, and while you still get anoticeable
softening of theimage, the overall game
experienceis still surprisingly good thanks
to the crisp HUD details.

That's particularly true for any games
where fastmotionis involved, as the softness
is hiddenin the motion blur anyway. For slower,
more detailed games, such as Total War:
Warhammer lll, the loss in detail of small units
ismuchmore noticeable.

BETTER RESOLUTION
SCALING - DLSS AND FSR
The key problem that can't be solved by
resolution scaling or simply running atalower
overallresolutionis the softness and loss of
detail. That's where technologies such as
Nvidia's Deep Learning Super Sampling




(DLSS) and AMD's FidelityFX Super Resolution
(FSR) comein, as they use more sophisticated
algorithms to enhance image quality of the
upscaledgame.

AMD FSRis the simplest technique, and it
shares its approach with anumber of other
upscaling systems that have previously been
implementedinto severalgames. ltuses an
edge-detection algorithm on the final
renderedimage of each frame, then applies a
sharpening and contrast-boosting filter onthe
image to better bring out details and reduce
the softening effect of standard scaling -
calledbilinear scaling.

It's surprisingly effective - if you're starting
with areasonably high resolution and only
dropping render resolution by amodest
amount. However, it's again game-dependent
(althoughit works on any graphics card), and it
can'tadd back any details to enhance the
upscaledimage. Plus, it can still suffer
significantly from visual artefacts if the game
isn'trunning a quality anti-aliasingmode -
more onthis later.

Abetter solution can be found with Nvidia's
DLSS, if you have a GeForce RTX GPU. Instead
of simply applying somefilters to each
rendered frame of agame, it compares the
new frame to previous frames and uses
in-game movement vectors to help rebuild
thelost details. Plus, it can even smooth out
jagged lines and other visual artefacts that
result from having no anti-aliasing. By and
large, it works superbly well,in some cases
actively improvingimage quality over native
resolution in games that otherwise have poor
anti-aliasing options.

The downside to DLSS, other thanit being
exclusive to Nvidia cards and needing to be
builtinto the game, is that the across-time
(temporal) comparison of images canresulltin
someimage quality problems ifin-game
movementis too fast. This makesitapoor
choice for competitive first-person shooters,
racing games and any other games where
there’s fastmotion on screen. The fast
movement canresultin loss of detailand
ghostimages appearing.

We tested both DLSS and FSRin Cyberpunk
2077 - one of the only games available to

include both options, and found both offered
impressive performance gains and
surprisingly goodimage quality, although
DLSS was noticeably better. If your game has
either of these modes, they're generally the
bestfirst option over fiddling with the
resolutionin any other way.

However, as we lowered the starting
resolutionto 1080p, both DLSS and FSR
resultedin a quite poor experience, and this
reflects our overall findings with making any
changes to resolution. If you're starting with a
relatively high-resolution screen (2,560 x
1,440 and over), and particularly if the pixel

density of the screenis quite high, you can get
away withresolution scaling, but at 1080p or
below, image quality seriously suffers, soit's
best to find more performance elsewhere.

RAY TRACING

Ray tracingis the elephantin the room whenit
comes to performance-impacting graphical
settings. It's so well documented thatithas a
huge negative impact on performance astobe
almostits defining feature. Thisis afact that's
alltoo obvious fromour tests.

In Metro Exodus, our framerate plummeted
from 73fps to 38fps with Ultraray tracing
enabled. Meanwhile, in Cyberpunk 2077,
performance drops from 48fps to 14fps with
ray tracing set toits highest level. Granted,

Nvidia 3000-series cards have greaterray-
tracing capability than our RX 6700 XT test
card, but those cards still take huge
performance hits with ray tracing enabled.

What our more in-depth tests showed,
though, is that there can be a surprisingly linear
scaling of performance dependingonthe
exactray-tracing option you choose.

In Metro Exodus, you canhave noray
tracing, High ray tracing or Ultraray tracing
resultingin respective frame rates of 73fps,
47fps and 38fps. Dropping back to the High
setting would be an excellent compromise
between performance andimage qualityin
thisinstance.

Meanwhile, in Cyberpunk 2077, you geta
wealth of ray-tracing options, including several
options each for ray-traced shadows, ray
tracedreflections and ray-tracedlighting.In
terms of performance, we see a quite linear
dropinframerate as we enable more features,
with the Ultra and Psycho presets causing the
frame rate to plummet to 18fps and 14fps
respectively, from a starting point of 48fps.

Thankfully, this game is a great example of
how ray tracing can be fine-tunedto provide
the most bang for buck. All the reflective
buildings and rain-soaked streets mean that
ray-tracedreflections is the most noticeable
feature visually, and while enabling this setting
alone does hit performance hard (24fps),
you're still saving a lot of performance
compared withjust turning up all the settings.
Nonetheless, the overarching takeaway if
you'rereally looking to get maximum
performance from your systemin most
modern gamesis to turn off any ray tracing.




ANTI-ALIASING

Anti-aliasing seeks to smooth out the visual
artefacts that occur as aresult of agame
converting the 3D worldin whichit operates
into the 2D grid of pixels that we see. To do this
conversion, the game has to pick a colour for
each pixelbased on a single sample point
within the area covered by the pixel. It's this
disconnectbetween there beinganarea
covered by a pixel, and only a single tiny point
withinthat areabeing usedto determine the
colour of the whole pixel, that can create visual
artefacts such asjagged edges to objects and
flickering as the colour of a pixel flicks between
two values from frame to frame.

Back inthe day, the only two techniques for
anti-aliasing were super-sampling and multi-
sampling. These both worked onthe same
principle of calculating the pixel colour by
combining the average of two or more sample
points rather thanjust one. This greatly
increased the likelihood that where you have
strong differencesin colour meeting atthe
edges of objects, the differencesin colour
would average out abitand reduce jagged
edges andflickering pixels.

The problemis that the extra sample points
require the game to basically render the whole
pixel again for each extra point, hugely
impacting performance. Super-sampling
samples every pixel of the finalimage twice
ormore, sokills performance, but multi-
sampling uses edge-detection techniques
to only double the sampling for the edges
of objects.

Super-sampling anti-aliasing (SSAA) is
largely unavailable these days, but some
games running on older engines stillhave

The dark vertical lines to the right of each
l_wooden pole are artefacts from the TAA mode

C meaaoss

multi-sampling (MSAA) as an option, such
as Counter-Strike: Global Offensive. Ifit's
available, it offers an excellent balance of
image quality and performance.

The evenbigger problem with MSAA and
SSAA, other than their performanceimpact, is
that modern games now use many rendering
techniques that take place after the point
where traditional AA sampling would be done.
This so-called differed renderingmeans
there’s simply no way to implement traditional
AA, so we now have two commonplace
alternative methods.

Thefirstis to render the scene, then take
that finaljaggedimage and smooth out the
edges usinga2D edge-detection algorithm.
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What's more, they generally have aminimal
performanceimpact. Enabling TAAin Total
War: Warhammer lll dropped our framerate
from 54fps to 49fps or 48fps, for the Normal
and Highmodes respectively. Likewise,
Cyberpunk 2077 simply has aform of TAA
hardcoded into the game - there'snotan
option to runthe game withoutit, unless you
modify the configfiles - asit has so littleimpact
onthe game’s performance.

The biggest downside to TAA techniquesis
thatthey don’t cope well with fast motion, such
asin FPS and racing games. With one flick of
the mouse or steering wheel, you canbe
facinga completely different direction and the
game has almost no meaningfulinformation

The biggest downside to TAA techniques
is that they don’t cope well with Fast
mation, such as in FPS and racing games

Thisis how techniques such as FXAA and
SMAA work. Theresults are generally quite
poor, with aslightly blurry finalimage, and they
also can'tdo anything about the flickering of
pixels quickly changing colour between
frames. The upside to these techniques s that
they have essentially noimpact on
performance. Enabling FXAA in Total War:
Warhammer lll, for example, only dropped the
frame rate from 54fps to 53fps.

The other modern AA techniqueis called
temporal AA (TAA or TSAA), and as with DLSS,
ituses information from previous frames to
inform how the next frame should be
rendered. These techniques can work well for
fixing jagged edges and flickering pixels.

=
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from the previous frame with which to smooth
outthe next frame. This can resultin ghostly
images from previous frames and a general
loss of detail.

We can see this quite clearly inthe
Assassin's Creed Valhallabenchmark. As
the camera sweeps past the dock, you can see
ghost versions of the upright wooden poles
usedto construct the dock.

The upshotis thatthere are three main
takeaways for AAinmodern games. First, if
SSAA or MSAA are options, disabling them
will net you significant performance gains,
although 2x MSAA is definitely worth turning
onif you can getaway withit. Second, if the
game you're playingis an FPS orrelies on fast
motion for a competitive edge, disable any
temporal AA optionsif they're available. You
won'tgain all that much performance, but
you'll get asharper (thoughjagged) image with
no potential loss of detail.

Meanwhile, for any slower-paced games,
mosttemporal AA modes work welland have
minimal performanceimpact, so you can
safely keep them turned on. Alternatively, if
you're seeking better overall performance
anyway, turnon DLSSifit's an option, as
this adds the effect of temporal AA as well
asupscaling.

TEXTURE FILTERING

Like anti-aliasing, texturefiltering is a graphics
option that dates back many years and aims to
reduce the aliasing effects thatresult from, in
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this case, mapping a 2D texture (used to paint
the details onto in-game surfaces and models)
onto the 3D surface of amodelinagame.
When viewed from an oblique angle, surfaces
that use textures can appear rough andjagged,
with distant textures breakingupinto a
jumbled mess of pixels. Texturefiltering
smooths out these jumbled pixels but, as with
AA, there are several methods for doing this
smoothing that can provide varying results.

The mostbasic option hereis bilinear
filtering, which simply takes an average of the
values from the texture pixels (texels). It
smooths out the blockiness but textures very
quickly lose all detail, becoming a blurry mess.
However, it has such low performanceimpact
that nearly all games willinclude bilinear
filtering by default.

Nextis trilinear filtering, which improves on
bilinear filtering by smoothing out the steps

that can occur with bilinear filtering when you
move from one level of texture detail to the
nextlevel.

Thefinal option you'll findin most gamesis
anisotropic filtering (AF). This essentially pre-
stretches textures to better fit the angle of the
surface to whichit's being mapped, resultingin
textures retaining detail even as they stretch
offinto the distance. AF can be applied at
multiple different sample levels, from 2x up
to 16x, with greater demands placed on your
graphics hardware as you go up the scale.

What our testing has shown, though, is that
while AF usedto be a setting that youhad to
turn down to maintain performance, these
days, it's not far off being a free option.

Inthe two games of our main test suite that
included a texture filtering option, enabling 16x
AF only dropped a single frame per second
compared with 4x AF.

We also testeditin amore performance-
orientated game - Apex Legends - and
foundthat enabling 16x AF only dropped
performance by an average of 5 per cent
compared to bilinear filtering. Considering the
significantimprovementin clarity that 16x AF
brings, it's absolutely a setting we'd leave
turned up exceptas alastresort.

TEXTURE DETRIL

Texture detailis also a setting you'll findin
many games. As its name suggests, it will tell
the game to reduce the level of maximum
texture detailit will apply to the modelsin
thegame.

The smaller textures reduce GPU memory
usage and the demand on memory
bandwidth, and can simplify some subsequent
pixel-level effects.

However, as our test suite demonstrates,
you won't see huge gains from turning down
texture detailin alot of games. In Cyberpunk
2077 and Total War: Warhammer lll, we saw
just one ortwo frames per second dropped on
average, when moving from low detail to the
highest settings, despite there beinghuge
dropsinimage quality.

In Assassin’s Creed Valhalla, we did see
more of a performance difference, dropping
from 78fps at the lowest setting to 74fps at the
highest setting, but that's still only 4fps.

Consideringthe dropinimage quality
when opting for low-quality textures, we'd
recommend only turning down these
settings as alastresort, orif your graphics
cardis particularly old or low-end and
therefore has alow memory capacity
(under 6GB) and bandwidth.

93



FEATURE / ANALYSIS

WORLDDETRIL

Many modern games willinclude an
overarching world detail settingthat canvary in
its exactmeaning from game to game, but
generally controls how the game handles the
detail on environmental objects, bothinterms
of the distance before some detail will be
shown on screen, and the quantity of some of
these environmental objects, such as clumps
of grass onahutroof.

In Assassin’s Creed Valhalla, this setting
made quite a difference to the amount of
objects that would suddenly pop into view as
you drew closer, and the overall number of
objects onscreen. As you dropped to Medium
or Low world detail, there was a noticeable
amount of objects poppinginto view,and a
loss of extra elements throughout the scene.

Interms of performance, we saw frame
rates drop from 82fps at Low world detail to
74fps at Ultra, with Medium delivering 8 0fps
and High getting 77fps. That's aneatlinear
drop, soit's worth experimenting with this
setting to seeif you notice a visual difference
between the very highest settings and, if not,
it's worth turning this setting down a bit.

OTHER DETRIL SETTINGS
In many games you'll find detail settings for
specific aspects of agame’s world, such as
grass and other foliage, terrain, units, cloth
simulation, hair and water. Depending on the
game, some of these settings may have a
large or small effect.

In our suite of games, we found a wide
range of extra detail settings. For example,
Assassin's Creed Valhalla provides settings
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for water quality as well as clutter level (the
number of little extra items scattered around
the game world) and the previously
mentioned overall world detail. Total War:
Warhammer lllincludes settings for unit
detail, tree and grass detail, terrain detail,
cloth simulation, unit size and VFX detail.

Giventhe presence of these settingsin
these games, it was no surprise they had
some impact on performance. However, for
the most part, the impact was minimal. In
Assassin’s Creed Valhalla, the water setting
made almost no difference whatsoever,
despite amodest drop in visual fidelity.
Meanwhile, clutter saw a steady drop of 1fps
per clutter detail level. As such, you should
generally be fine leaving these settings on
high and instead experiment with the world
detail level to get a bigger performance
impact overall.

As for Total War: Warhammer lll, the largest
impact was from the VFX setting — used for
effects such as smoke and fire - which saw
performance jump from 48fps to 52fps when
droppedtoits lowestlevel. Next up was the
tree and grass detail, whichmoved us from
48fpsupto 51fps. The other settings made
almost no difference to performance though -
even dropping the size of the units (which has
adramatic effect onthe sense of scale) hardly
affectedthe framerate.

Inmany ways, it's reassuring to know that
while many games have ahost of these object
detail settings, and that fine-tuning all of them
will get you the best balance of performance
andimage quality, alot of the time you can
leave them turned up atleast to high settings
and notlose much performance.

SHADOWS AND LIGHTING
Certainlighting, reflection and shadow settings
canbe among the most performance-
challenging and visually obvious settingsin
many games. However, in our test games, we
foundthey generally made amodestimpact
onperformance, andto an extentthe visuals
too. Side by side, you could notice differences
thatadd up to aricher, more realistic-looking
environment, but you could certainly getaway
with turning down quite a few options.
Lookingfirstat Cyberpunk 2077, here we
getagreat mass of lighting options — without
even consideringray tracing - which canvary
performance from as low as 48fps to as high
as 66fps. However, you'll see from our
screenshot that while there's definitely a
flatter look with all these settings turned down
- with fewer shadows from the roadside
plants being the most obvious change -the



scene stilllooks good and the car's shadows
and reflections stillhold up. For the sake of that
framerate, these are all settings that are worth
turningdown.

With Assassin’'s Creed Valhalla, we saw a
fairly linear increase inframerate as we
progressively disabled screen space
reflections, which removes reflections of
characters inreflective objects such as water,
then moved from high shadow detail downto

low shadow detail. Intotal, we went from
74fps up to 82fps. That's hardly ahuge change
butitalladds up. Nonetheless, with the visual
impact generally being fairly subtle, you can
certainly play around with these settings to
gain alittle more performance.

It was in Total War: Warhammer lll that we
saw the largest differences in performance,
jumping from 42fps at Ultra settings, to 58fps
with all the shadow and reflection settings
turned down. The biggest jump came from
turning off shadow detail completely, moving
us from 52fps to 58fps. Otherwise, the various
shadow detail settings made minimal

performance difference, so were worth
leaving turned up.

Across our test games, the shadow and
lighting options that had the biggestimpact on
performance were screen space settings, such
as screen space ambient occlusion (SSAQ),
screen space shadows and screen space
reflections. For example, turning off SSAO in
Total War: Warhammer lll gave us an extra
4fps, and you get another extra 4fpsif you

don'tenable screen spacereflections.
Likewise, in Cyberpunk 2077, dropping screen
space reflections to mediumincreased the
frame rate from 48fps to 55fps, and dropping
itto low pusheditup to 57fps.

CONCLUSIONS

To a certain extent, the exact graphical
settings that provide the best balance ofimage
quality and performance will always come
downto the specific game and whether high-
speed, fine details, dazzling lighting or vast
draw distances are a priority, but our tests

have highlighted some key takeaways.

The firstis that, by whatever means,
dropping the number of pixels your system
has to process nearly always brings the
biggestboostin performance, whether that's
viamanual changes to resolution, in-game
resolution scaling or using technology such
as DLSS and FSR. The exceptionis if you're
running a 1080p screen or lower, where the
loss of detailis too great and you're better off
trying to turn down other settings first.

The next obvious stepis to turn off any ray-
tracing features, as it destroys performance
more than any other setting. Nextis to make
sure your anti-aliasing settings are optimised
forthe style of game you're playing. Ifit's a fast
game, you'llwantto turn off any temporal AA,
espedially if another AA optionis available.
Conversely, most TAA options work well with
slower-paced games and have littleimpact on
performance, so are worth leaving on.

When it comes to pretty much all the other
shadow, lighting, detail and texture settings,
the vast majority have modestimpacts on
performance individually, so you can get
away with at least starting with these all
turned up fairly high. Often the very highest
setting will hit performance the hardest and
have the least noticeable visual effect, so
aiming for that second rung downis the best
placetostart.
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Hobby tech

Thelatest tips, tricks and news in the world of computer hobbyism,
from Raspberry Pi, Arduino, and Android to retro computing

/imaBoard 216

espite being a computer built onto
asingle circuitboard, IceWhale's
ZimaBoard doesn'tbillitself as a

single-board computer. Rather, it's called a
‘single-board server' - and the company does
apretty good job of backing up that title with
animpressive list of features.

All three ZimaBoard models share the
same overall design - alarge metal upper
body that doubles as a passive heatsink, the
board and then a three-layer acrylic protective
base on the underside. The front of the board
has two SATA 6Gbps ports with a single power

There are two full-speed SATA ports, but the
bundled cable only has power for a single drive

connector, while the rear plays host to a pair
of Gigabit Ethernet ports, two USB 3 ports
and a mini-DisplayPort 1.2 output capable of
providing a 4K display at 60Hz.

The side of the ZimaBoard hosts a 4x PCI-E
2 slot, withits end cut to allow for longer
boards. It's compatible with any PCI-E card
that doesn'trequire additional power, with a
caveat - you need to remove the expansion
slot bracket, orit will scrape the metal upper
and block the mini-DisplayPort connector.
There's also no way to secure the cardin
place, making the port's inclusion more of a
novelty, unless you transplant the ZimaBoard
into anew case.

It's the internals that set the three models
apart. The base model, the ZimaBoard

Billed as a ‘single-board server’, the
ZimaBoard is animpressive beast

216, has 2GB of LPDDR4 RAM running at
1600MHz and 16GB of eMMC 5.1storage. The
top-end ZimaBoard 832 has 8GB of LPDDR4
RAM running atthe same speed and 32GB

of storage, while the mid-rate stretch-goal
ZimaBoard 432 drops the RAM to 4GB but
retains 32GB of storage.

There was another difference planned too.
The ZimaBoard 216 was set to have a dual-
core Intel Celeron N3350 CPU, while the other
models enjoyed a quad-core Celeron N3450.
Thisidea appears to have been scrapped,
however, with the review sample ZimaBoard
216 arriving with a CeleronN3450as a
surprise upgrade.

For anyone usedto Arm or RISC-V-based
single-board computers, the ZimaBoard's



Arducam updates bring
Bullseye support

Arducam hasreleased a series

of updates toits software, which
address the Raspberry Pi OS Bullseye
compatibility issues notedinIssue
223'sreview of the company’s 16MP
Autofocus Camera Module.

The drivers and focus utility now work
inboth Buster and Bullseye, although
manual updates will be required as
and when new kernels are released.
Arducam was also unable to offer any
estimates of the lag time between kernel
releases and driver development. Those
who had struggled with the camera
under Bullseye are advised to runthe
installation script again to pull down the
latest software.

The PCI-E slot to the right is an interesting
addition, butit's not that convenientto use

accessibility will come as a surprise. It's

afully functional 64-bit x86 computer,
complete with an American Megatrends
UEFIBIOS accessible on boot. Specifications
allowing, it will run anything you canrunon
your desktop PC, including Windows 10, if that
takes your fancy.

The board arrives running Casa0s, a
customised Debian Linux onto which
IceWhale has added a browser-based user
interface and a selection of Docker containers
handled through an'app store’. The user
interfaceis attractive, but at the time of
review, only partly functional. New users are
prompted to create a user account, but this
only affects the CasaOS menu and not any of
the Docker containers or underlying Debian
0S. The smarthome buttonis marked as
coming soon, and the drive management
featureis only partially functional.

There's abigger problem too - CasaOS
comes with a default username and
password of ‘casaos/casaos’, and with SSH
enabled. Nothing you dointhe browser
interface will change the underlying account
orits password, giving anyone on your
network complete control over the device -
amajor oversight.

Four applications are pre-installed - a
file browser, the Jellyfin media manager,
PhotoPrism and QBitorrent — with a small
number of more applications, includingHome
Assistant, Nextcloud and Syncthing, available
inthe bundled app store. You can also drop
into Debian andinstall applications manually,
if you prefer.

Oddly, CasaOS makes no use of the mini-
DisplayPort output. Connecting a display
reveals a text console, although you can

quickly install the desktop environment of
your choice. There's also no way to use the
Casa0S userinterface locally, except by using
aweb browserin full-screen mode.

The very clearly unfinished CasaOS aside,
the ZimaBoardimpresses. The Intel Celeron
atits heart delivers benchmark performance
double that of similarly priced Arm-based
competitors, while the on-board Intel HD
Graphics 500 supports QuickSync for
video transcoding and surprisingly speedy
3D acceleration.

Storage performanceis greattoo. The
eMMC storage on our sample hit 772MB/
secread and 56MB/sec write speedsin
benchmarking, with a USB SSD managing
436MB/secread and 399MB/sec write. The
SATA ports, meanwhile, hit 533MB/sec read
and 453MB/sec write in testing. However,
the bundled cable supports only one drive,
so you'll need to go shoppingif youwant to
add asecondone.

Meanwhile, the ZimaBoard 216 power
draw shows anidle draw of 1.75Win headless
mode and 3.35W with a display connected,
rising to a hefty 13.5W under a full-load
scenario — twice that of aRaspberry Pi4
Model B 8GB. Those figures go up, of course,
if you start taking advantage of the SATA, USB,
or PCI-E connection options.

The ZimaBoard doesn't yet deliver onits
promise thanks to CasaOS' shortcomings, but
for anyone willing to roll their own software,
it's a compact device with some impressive
performance. All ZimaBoard models are
available to order from zimaboard.com
now, starting at $119.90 US (around £88 ex
VAT) - $20 higher than planned - for the 216
asreviewed.


http://zimaboard.com
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DytSpectrumOwil

hermal cameras are incredibly
usefultools for arange of
troubleshooting scenarios, from

finding hotspots on a circuitboard when
coming up with cooling systems, to spotting
gaps ininsulation without having to take apart
your walls. Plus, if you're the Predator, they
helpinthe hunt.

They're also expensive. The FLIR ETS320,
reviewed back inlssue 201,is a prime
example. Designed for circuit analysis, it
offers a high 320 x 240 thermal resolution
and a clever adjustable stand - and comes
with an eyebrow-raising £3,119 (inc VAT) price
tag, which puts it well out of reach of all but
the most well-heeled hobbyists.

Dianyang Techisn't as well known a name,
atleastin the West, butit's aiming to change
that with the launch of the DytSpectrumOwil.
The thermal cameraitself, a chunky box-like
design encased in thick metal, admittedly
has alower resolution than FLIR's offering.
Witha260 x200 thermalresolution, though,
it's alot sharper than the entry-level devices
you can buy to connect to your smartphone,
and offers animpressive functional range of
20mmto2m.

That latter feature reveals a key area where
the DytSpectrumOwl actually surpasses the

The cameramodule’s focus knob is a fantastic feature,
butalens cap would have been ahandy bonus

ETS320 - the thermal camerahas alarge
adjustment knob for amanual-focus lens,
allowing the user to quickly and easily adjust
the focus point. The ETS320, on the other
hand, has a very short 70mm fixed focus

- you can only unofficially and awkwardly
adjust it using a third-party 3D-printed tool
(seelssue 206).

As with the ETS320, the DytSpectrumOwl
comes with an adjustable stand. The sample
ontestuses Dianyang's earlier manual
design, whichis pleasingly adjustable and
can be mounted onits rubberised basein
portrait or landscape orientations. However,
retailmodels willinclude a new motorised
stand, which adjusts its height under
computer control

There's not much inthe way of physical
controls on the DytSpectrumOwl. There's
a single power button, which doubles as

The DytSpectrumOwl looks to offer
FLIR-like thermal imaging capabilities
atless than half the price

apower LED, and a USB Type-C port for
connecting to ahost device.

While the ETS320 has a battery and
built-in display for cordless use, the
DytSpectrumOwl will always be tethered
—acompanion Android app is in the works

Thermalimages are exported without a scale,
and there’s no way to use the thermal datain
third-party software



The bundled software packs some impressive
features, butis Windows only

for mobile use, butit sadly wasn't ready for
testing at the time of review.

Meanwhile, the main software, developed
in-house at Dianyang Tech, is impressively
fully featured - providing you're running
Windows. Linux and macOS users are shut
out, aside from the undocumented ability
to use the thermal camera as a webcam.
The software is designed to be modular,
presenting a ‘desktop’ on which ‘windows'
canbe arranged. There's a selection of
predefined layouts already available, and
you can customise and save your own.

The review sample included a robust adjustable
stand, while retail models will get a shiny new
motorised version

It's a great feature, because there's a lot
to customise. The main window provides
aview through the thermal camera, plus
automatic and manual placement of up to 40
measurement points, shapes and continuous
lines. It also offers alerts, a cursor-following
zoom, adjustable thermal scales, buttons to
capture stillimages or videos, and a curve-
analysis chart.

This latter feature is particularly powerful -
any measurement points added to the board
are graphed inreal time over one, five or ten
minutes. Alerts can be set to capture images
in the event of excessive heat, and the raw
data canbe logged to a comma separated
values (CSV) file for later analysis.

There's also a‘3D’' view, whichis eye-
catching but of questionable utility. It takes
the thermalimage from the camera and
deformsitinto a side-on view, using the
relative temperature of each measurement
point to determine height.

The resultingimage s full of peaks and
valleys, but it doesn't make hot and cold spots
any easier to see than the flat thermalimage,
plus it can even hide cold spots behind higher
hot spots.

Not all the software's features are as slick.
While thermalimages are saved as what
Dianyang calls ‘radiometric JPEGs', they don't
follow the generally accepted standard,
making itimpossible to extract the thermal
data contained within them. The images

DeviermRISC-V SOM
hits first-boot

Clockwork Pihas shown off anew
drop-in system-on-module for the
DevTerm (reviewedin Issue 222), which
uses afree and open-source processor
core based onthe RISC-V instruction
setarchitecture. ‘This s a full-featured
portable PCbased on a 64-bit RISC-V
open-sourceinstruction set chip that's
ready for the simple tasks of everyday
life, says company founder Hal Lui.

‘Inshort, “freedom” has permeated
every bit and every transistor.’ The SoM
is based onthe same Allwinner D1chip
asthe Nezha SBC (seelssue 221) and
should deliver equivalent performance.
No price had been announced at the time
of writing.

are also enlarged compared with the actual
thermalresolution, and they lack a scale
forreference.

These areissues that could, and hopefully
will, be addressed in future software updates,
but for now make the DytSpectrumOwl hard
to recommend as a direct competitor to any
of FLIR's rival devices.

What makes the DytSpectrumOwl a
tempting proposition s its price. Following a
now closed crowdfunding campaignin which
the camera and motorised base were sold for
just$699 US (around £515 ex VAT), Dianyang
Techis selling the bundle for $1,359 (around
£1,002 ex VAT).

That's notimpulse-purchase cheap by any
stretch of the imagination, but it does make
the device's shortcomings compared with
the considerably more expensive ETS320
easier to swallow. The DytSpectrumOwlis
available to order from dyt-ir.com now.


http://dyt-ir.com
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Cyntech Raspberry PiHeatsink

he Raspberry Pi4is apowerful
H device, and some form of coolingis

recommended if youwantto getthe
most out of itunder sustained heavy workloads.
The marketis flooded with heatsinks andfans,
fromtiny stick-on accessories toimpressively
featured devices such as the Pimoroni Fan Shim
(reviewedinlssue 194, alongside the Pimoroni
Heatsink and 52Pilce Tower).

Cyntech’slatestdesign sits closer to the ‘stick-
onaccessory end of the spectrum. It's ahefty
heatsink that takes up just over the footprint
of the Raspberry Pi3 and 4 boards for which
it's designed to cool entirely passively. Oddly,
Cyntech has optedto tie the designintoits family
of two-part plastic cases. Rather than attaching
toaRaspberry Piboard directly, the heatsinkis
designedto be sandwiched between the base
andlid of the plastic Cyntech Case and heldin
placebythe case's screws.

The heatsinkis a solidly built lump of anodised
aluminium, with alarge pillar reaching down to
contact the system-on-chip (SoC) of its host
Raspberry Piboard. Asis unfortunately common
inRaspberry Piheatsink designs, however, the
pillarignores the power managementintegrated
circuit (PMIC) block at the bottom left of the board

The pillar contacts the SoC
throughabundled oversized
thermal pad

-the second-
hottest partofthe
Raspberry Pi4,
afterthe SoC.

Thetwo-
partcasehasa
surprisingly deep
base, which accounts
forthe heatsink's tall
pillar - originally intended
to supportHAT add-ons. Getting the
boardinto the caseinvolvesinsertingitatan
angleto allow the USB and Ethernet ports to
stick out at one side, and the HDMI, power and
audio portsto stick out atanother — youthen
pushithome withaloud click as the 3.5mmjack
popsinto place. The processis alittle tricky to
figure out by trial and error, but there’s avideo
guidetoassist.

Four screws, which grip tightly into the
plastic base, secure the board. Thermal
transfer between the Raspberry Piand heatsink
ishandled by abundled thermal pad, cut
considerably larger than the base of the pillar.
Peelthe backing off the pad, applyitto the
pillar, then pop the Raspberry Piontop.

The Cyntech Heatsink helps to keep your Raspberry
Pi cool, but has afew odd design choices

Another four screws, attached from
undermneath, pass through the heatsink and hold
thelid ontop. There'snoway to leave thellid
off, asthe screws don'tactually fasteninto the
heatsink, despite the metal heatsink providing
plenty of protection.

With this much metalinvolved, not
surprisingly, the heatsink’s cooling performance
is good. Runningthe standard stress-test
workload - aworst-case combination loading
both the CPU and GPU cores - the heatsink kept
thetestRaspberry Pi4 running at full speed for
the entire ten-minute run, without any thermal
throttle events.

Sadly, so do significantly cheaper alternatives.
At£6.59,the heatsinkisn'ttoo expensive, but
you'llneedto add the case ontop for afurther
£5.99, bringing the billto £12.58. If you want
active cooling, you'llneed a spacer for another
£1.99 andthefanat £3.35 (all pricesinc VAT).

Pimoroni's equivalent, the Raspberry Pi4
Heatsink, costsjust £2.40 (inc VAT), and works
with orwithouta case. It's not quite as good at
cooling, butitworks well enoughto complete the
same stress-testbenchmark without throttling
and, unlike the Cyntech, works withmost HAT
add-ons. The Cyntech Raspberry PiHeatsink
is available now from shop.cyntech.co.uk,
alongside the cases and optional fan.eee

Gareth Halfacree is a keen computer hobbyist, journalist, and author. His work can be found at freelance.halfacree.co.uk

@ghalfacree
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MODDING / OPINION

Customised PC

Case mods, tools, technigues, water-cooling gear
and everything to do with PC modding

AlO coolers sometimes need cleaning

astmonthltested NZXT's
fabulous new H1V2 mini-ITX
case (seelssue224,p28).1

loved the original case, in spite of its
PCI-E riser cable problem andissues
cooling some graphics cards, especially
Nvidia's RTX 3000-series Founders
Edition cards, asits tiny footprint and
easy build process madeit very
appealing. It was also easy to spray-
paint, and there are lots of custom parts
available forittoo. However, the
comparison between the old and new
version of the case hit a bit of a hitch
whenltesteditlast month.

Rather than using our usual mini-ITX
test gear, | thoughtitmoreimportantto
compare the original case with the new
oneto seeif NZXT's claims were true
aboutimproved cooling.

Infact, it would beimpossible to get
a CPU temperature from this case that's
comparable with other cases anyway,
since H1hasits own AlO liquid cooler,
rather than the cooler we use to test
othermini-ITX cases.

I planned to drop an LGA1200
motherboard and a Corei9-11900K
CPUintothe H1V2, and the new case
coped very well with this CPU, despite it
being a very toasty customer.Infact, I'd
say evena Corei9-12900K should be
fineinthe H1V2. The fact that the pump
is settofull speedallthe time was a
slight concern, but thankfully it didn't
provetobe anissueinterms of noise.

I've had amachine runninginthe
original H1for afew months now for
various reasons, butit's notbeen under
any heavy loads that would stress the
cooling. However, |had seenthe PC
switch off afew times, which|
suspected was down to Windows 11
gremlins. | stripped down that PC, made
sure the case was cleanfor testing, and
transplanted the new testing hardware
across to the old model.

Despite using the exact same
hardware, though, the PCwasn't
playing ball. It would slow down
dramatically, restarted a couple of times
and, despite several tries, | couldn't even

NZXT's H1cases
include a140mm
AlO liquid cooler

getthe benchmarking software torun.
Eventually, | hitthe EFIto seeif anything
had changed, andit was thenthat|
spotted the CPU temperature, which
was close to 100°C. Clearly, something
wasn'tright, so | did some digging.

The pump/waterblock unit was
making good contact with the CPU, and
I'd optedtouse LGA1200 instead of
LG1700in order to avoid compatibility
and mountingissues. The fan was



working and the thermal paste had Opening the pump/
agood spread. Powering onthe PC waterblock unit
seemed toindicate the pump was revealed that
pump the waterblock
working too, as you could hear it spin flow channel was
up.lalsomade sure it was connected blocked with gunk

straight to the PSU, so it would be
running at full speed without any
interference form the motherboard.

ThenInoticed somethingodd. One
tube running from the pump was hot,
while the other was the same
temperature as my hand. Clearly,
something wasn'tright.|headedinto
the EFlagain and connected the pump
and fanto the motherboard - as|
suspected, both were shownitas
running, with the pump atits maximum
speed of around 4,000rpm. However, it
was very clear thatthe coolantwasn't
flowing around the loop, or if it was, it
was doing so extremely slowly.

Clearly, Ineededtofixit, sol could get
some results, and as the AlO liquid
coolerinthe new H1looked slightly
different fromthe original one, | couldn’t
swap that over either - the testing
needed to be fair.

Perhaps the coolant level was low -
that'sacommonissuein AlO liquid
coolers, althoughithad barely seen
more than afew months' use.

I opened up thefill port that was It's simple to fix,

presenton the radiator andthe coolant ~ Putthe clogged

TR waterblock was
was satatthe top. Alittle jiggling saw causing the CPU
the level drop abit as airbubbles rose, tooverheat

Antony Leather is Custom PC's modding editor

butlwasn'table to add more than
afew drops of aftermarket coolant,
and doing so had noimpact onthe dire
processor temperatures.

My last resort was to openthe pump
to seeif there was anissue there. This
was afairly easy process, andjust
required removing a few screws. What|
saw made my jaw drop. The waterblock
was almost completely clogged with
gunk. This gunk was clearly killing the
flow rate and would absolutely explain
why one tube was getting so hot. The
coolant was basically sittinginthe
waterblock many times longer than
normaland overheated as aresult.

Atleast!'dfoundthe cause, butit
wasn't clear where the gunk had some
from. The loop had been sealed, and the
cooler worked fine when I firstused the
case. Clearly, this gunk had dislodged
from somewhereinthe loop, or some
chemical reaction had takenplace to
createit, with the particles getting
caughtinthefinefinsin the waterblock.

| decided to drain all the coolant and
cleanthe waterblock, sinceit was
relatively easy to dismantle. Puttingit
back together again saw temperatures
back to expected levels, but within five
minutes, they started climbingmuch

higher. Sure enough, on opening the
pump again, there was more gunk, so

| flushed the loop again, ranthe pump
and continually drained it to getrid of as
much gunk as possible.

Eventually, after an hour of running,
the pump was still gunk-free whenl|
openeditup for the fourthtime. Thisis
pretty disconcerting, though, given that
the liquid cooler and case were under
two years old and had beeninregular,
butnot constantuse. Infact, searching
online saw dozens of forum posts with
NZXT H1users reporting pump failures
andreturning their cases. That'sa
shame, because a ten-minute loop
clean could solve theissue.

Of course, this shouldn'thappenin
the first place andit could be another
reason why NZXT revamped the H1.
However, in this month’'s How To guide
(see over) you can see how to fix this
issue if you experience it with your own
liquid cooler, using our step by step
instructions. Ifit's more than two years
old, I'd definitely recommendit, asit's
very simple. All you need is some third-
party coolant, plus an hour or two of
cleaning, and your liquid cooler should
be good foranothertwo years
of operation.epre

@antonyleather


https://twitter.com/antonyleather
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Usea
vinyl cutter

Antony Leather shows you how to
use avinyl cutting machine to create
eye-catching case artwork and
painting stencils

rapping your case or hardware in vinyl, which we explored last

month, is very different to creating patterns and text that can

be applied to surfaces. The latteris usually amuch more
intricate process, andit can be very difficult and time-consuming to
create vinyl cut-outs by hand with a scalpel. This is where a cutting
machine comesin.

These machines can cut out vinyl for you with perfect precision,
leaving you with the task of just transferring the vinyl to your PC. You can
even use masking vinyl to create accurate masking patterns for spray
painting, which would take hours to cut out by hand and likely have
inferior results.

Spray paint

Vinyl application squeegee

/ CREATE DESIGN
You need a bold image with which to work, so you can use a cutting
machine’s software to trace the edges and cut it out of a vinyl sheet.
This can be animage, design or text you've created yourself, or an
image you've downloaded.

amazon.co.uk

Adhesive masking
vinyl sheet
gmcrafts.co.uk

Cutting machine
yolo.co.uk

fatbuddhastore.com

Cleartransfer/
applicationtape
hobbycraft.co.uk

Adhesive vinyl sheet
yolo.co.uk

/ STAY WITHIN BORDERS
Importtheimageinto the cutter's software and dragitinto the trace area.
The design needs to sit within the print area borders, but cutting machines
can easily deal with long lengths of material, so make sure you use the
correctborders and stay within themin the software.

/ SET TRACE AREA
Configure the software to trace around the edges. All vinyl cutting
software is different, but you usually need to tweak the settings to
adjust the cutting lines, so the machine will only cut along the edges.
Check theinstructions.



http://yolo.co.uk
http://yolo.co.uk
http://hobbycraft.co.uk
http://fatbuddhastore.com
http://amazon.co.uk
http://gmcrafts.co.uk

/ SET CUTTING DEPTH
Your cutting machine will tell you the correct depths to set the cutting
blade for different materials. Thisis usually set manually on the blade
sectionitself. This helps to cut only the material you'll be transferring, and
not any backing material - using the correctdepthis key.

/ PRINT AND REMOVE CUT-OUTS
The cutting process usually takes just a few minutes, and then you
can start the process of using a pick to remove any unwanted inner
sections of your design. You need to only leave behind the pattern you
want to transfer.

/ LIFT AND APPLY TO CASE
Lift your pattern off the vinyl backing paper and stick it on your PC.
This might need some persuasion to lift it off the vinyl backing paper.
Occasionally you may need to use a scalpel to encourage it to lift off.
Remove the transfer paper at an angle to help ensure the vinylis
left behind.

/ USE MASKING SHEET
A cutter can also cut masking vinyl, which you can use instead of masking
tape for spray painting, enabling you to create precise masks. You can
use the same process to cutit out as the coloured vinyl, or create alarge
mask. Use asqueegee or credit card to press the mask onto your case.

/ SPRAY OVER THE MASK
Use your spray paints to add paint to the exposed areas. You only
need one or two coats, but it's important to remove the masking
before the paint fully dries, ideally within five minutes.

/ REMOVE MASKING SHEET
Peel off the masking sheet slowly. If there is any overspray or paint creep,
this can be remove withisopropylalcohol. If you need to start again,
acrylic spray paintremover can be used, or you can simply spray over the
panelusingits base colour, whichis white in this case.
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Renew AlO
liquid coolers

Antony Leather shows you how to
clean outan aging all-in-one liquid
coolerand giveitanew lease of life

he radiator units with all-in-one (AlO) liquid coolers often

serve two functions. Firstly, the radiator acts to cool the

coolant passing throughit. Flow channels and heatsink fins
allow the heat to be transferred from the coolantinto the surrounding
airblown throughit by active fans.

However, AlO liquid cooler radiators often act as reservoirs too,
trapping air at one end, and preventingit from circulating in the loop
andreaching the pump. If the latter happens, it can cause unpleasant
noises and over time can even cause the pump to burn out. Out of the
box, liquid coolers are filled to the brim with coolant, but this can
evaporate overtime, increasing reliance on the radiator’s reservoir
areato trap air. If you orientate the radiator the wrong way, this air can
escape, causingincreased noise and pump failure.

As we've seenin this month's Customised PC (see p102), gunk can
also forminside the loop, clogging the waterblock. Thankfully, refilling
your loop with new coolant and cleaning clogged waterblocksis a
cheap and easy job, so rather than buying anew cooler, try these steps
firstto seeif they boost cooling.

Draining container

Most hardware stores EK Cryofuel
overclockers.co.uk
Air duster Micro screwdriver kit
Most hardware stores

Most hardware stores

/ CHECK TEMPERATURES
If your AlO liquid cooler isn't performing well, or its pump has become
noisy, it might have alow coolant level or a clogged waterblock.
Run the smallest FFT test with all AVX options disabled in Prime95
(mersenne.org), then check the temperature with CoreTemp (alcpu.
com) - if it's above 85°C at stock speed, there could be a problem.

/ CHECK TUBE TEMPERATURES
If the waterblock is clogged, you might find one length of tubingis
hotter than the other. This can be caused by a clogged waterblock that's
reducing the flow rate so the coolant spends too longin the waterblock.

/ REAPPLY THERMAL PASTE
It's worth cleaning off old thermal paste (with TIM cleaner and a lint-
free cloth), reapplyingitand remounting the cooler if you spot high
temperatures. This can potentially save you dismantling the cooler. If
your cooler came with paste pre-applied, you'llneed to by a separate
tube such as Corsair XTM50.



http://overclockers.co.uk
http://mersenne.org
http://alcpu.com
http://alcpu.com

/ REMOVE CONTACT PLATE PASTE
If step three fails toimprove temperatures, you'll need to remove the
contact plate. This will allow you to check the coolant level and whether
the small metal fins inside are clogged. First, remove the thermal paste
onthe contact plate, or it will get everywhere.

/ REMOVE SECURING SCREWS
Loosen the contact plate screws by two turns, working your way
around until you're back where you started, then fully remove themin
the same manner. This will prevent the block from popping open and
potentially shiftingits internal parts before you get to make a note of
what goes where.

/ IDENTIFY WATERBLOCK OPENINGS
Most AlO liquid coolers have contact plates heldin place with adozen
or so screws. These are easily removed with a micro screwdriver,
but check the fitment first, as they're often star or hex head screws,
requiring the righttools.

/ PRY OUT CONTACT PLATE
Place the screws somewhere safe, thenlift the contact plate out of the
pump section. Youmay needto pry it out with a flat blade screwdriver ifit's
stuck, butdon't apply too much pressure. Make sure you do this over the
draining container, as coolant will likely spill out.

/ USE A DRAIN CONTAINER
The coolant can spill the instant you start removing the screws, so be sure
to use adraining container to catchit and avoid makinga mess. You'llneed
toflushthe coolanttoo, so use a container with atleast alitre of capacity.

/ PHOTOGRAPH INTERIOR
It'simportant to remember where all the parts go, so you can
reassemble the pump section once you're done. Grab a photo on your
smartphone, taking severalin various stages of deconstruction as
necessary depending how many parts there are.
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/ INSPECT COOLANT LEVEL
If the coolant level appears to be brimmed when you open the cooler,
you likely don't need to add any more, and lack of coolantisn’'t the cause
of any high temperatures. If you can’t see the top of the coolant level,
thenit's possible that some has evaporated out and needs to be topped
up to avoid problems.

/ DRAIN COOLANT
It's bestto drain all the existing coolant if the levelis low or you find gunk
inthe contact plate. This way you won't be mixing coolants, andif there's
more gunk, hopefully a flush will getrid of any that remains.

/ INSPECT CONTACT PLATE FINS
Before you add more coolant, check the contact plate fins. Hopefully,
yours won'tlook as bad as this, but even small blockages can have abig
impact ontemperatures.

/ FLUSHLOOP
New coolant should have anti-corrosion and biocide protection and
we recommend EK Cryofuel mixed appropriately. Flush the loop
by filling it with the new coolant, insert a straw into one port on the
pump and blow to force the coolant through. Repeat this three times,
discarding flushed coolant.

/ CLEAN CONTACT PLATE
You'llneed to clean the contact plate with an air duster or under atap on
high pressure. The fins can be delicate, soit's best not to scrub them. Any
obstructions or gunk will be easy to spot and need to be removed.

/ REASSEMBLE LIQUID COOLER
Reattach the contact plate, connect the cooler to its power connector
inyour PC, butdon'tinstall the coolerjust yet. Power the PC on for ten
seconds, no more, then switch it off. This may dislodge remaining gunk
intheloop. Open the contact plate again and check for any more detritus,
repeating as necessary.GPG
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Game over man, game over!
Mick Black takes us through
the process of building this
desk-based build inspired
by the Alien universe
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From a young age I've always been
drawnto the Aliens universe.I
remember my mum leaving me to
dog-sit one evening andIcouldn’t
find anything to watch.I picked
up the VHS of Aliens and threw
itin our toploader
thinking it would

be fun. Being only
13,Iwas absolutely
terrified, but Imade
ittotheend.Itleft
meintrigued and in
totalawe of such a
brutal creature.

My old PChad
done me proud over
the years butit was
starting to struggle
withtoday’'s AAA
titles,so it was that
greattime tobuild
another.Thave seen
many, many builds
over the years, but
they allhave (mostly)
one thing in common
—asquare boxwith
colourfulfansinit.
Iwanted to push
my capabilities.

Firstly, Iwill state
thatIamno carpenter,
artist or wizard.Itook
my time, and built
it bit by bit. Lots of

Sreach

test pieces and prototypes were
thrown at walls in the process!
It was trial and error.I'wanted to
make a machine that was dark,
dirty and gritty, to move away from
the clean, shiny builds with perfect
edges.Iwanted catwalks that were
twisted, pipework that was bent
and rusted, oil spills and stains.I
wanted to almost hear the hum of
powerplants and steam leaking
from decaying boilers and of
course, the distant screams of terror
echoing down the halls.

Afewyearsago,Iwas frustrated
thatIcouldn’t find a suitable desk
for my PCroom,soIwentoutand
bought thelargest piece of woodI
could fit in my van.Imade my desk
one afternoon, and it reached from
the door along the whole wall to
the window. This was later to be my
canvas.Istarted out by measuring
thelargest squareIcould cutinto
the desk without affecting its
structural integrity.

I'thenmade this shape out
of thick white cardboard. After
researching the componentsI
wanted, I then made basic cut-outs
of them from the same cardboard,
began arranging them and

brainstorming ideas. Originally all
the components were going to be
housed inside the same piece, but it
would have looked very cluttered,
which would have distracted from
the overarching effect. As aresult, I
mounted the PSU externally.

The next job was working out
where to house the graphics card. It
was taking up valuable real estate
inthearealhad,sollooked atrisers,
and found that you could getim
riser cables.Ibought a high-end
Akasa XLim riser cable, which
opened up a whole new design
element to consider.



CPU AMD Ryzen75800X

GPU Nvidia GeForce RTX

3080 Founders Edition
Storage 500GB Samsung 970
Evo Plus (0S), 1TB Samsung 970
Evo Plus (game drive), Samsung
870 Evo (storage drive)
Memory Corsair Dominator
Platinum 32GB 3600MHz
Motherboard Asus

ROG Strix F570-F

PSU CorsairRM850x Gold
Cooling ARCTIC Liquid Freezer
11420mm AlO liquid cooler, 4

X 140mm ARCTICP14 fans,
2xLianLiAL120 fans

Hotashellin here

After afew days of thinkingI
decided to add anotherlayerto
my build. The base structure of the
build is 0.5in plywood made into
abox.Ithenbuilt a separatelayer
forthe graphics card. My design
always had two fundamental
rules towhich IreturnedifI
became indecisive.

The first was tomake sure that
PCperformance came first. Each
component was bought because it
was the best at what it did and what
Ineeded it for—not because it had
cool RGB lights, flashy-looking fans
or LCDs. The CPU AIO liquid cooler,
forexample,is an ARCTIC Liquid
Freezer Il 4g2omm.No gimmicks,
noRGB,just decent cooling. It was
alsohandy that it’s dark and fits
the build.

The second rule concerned
cooling.I'was very aware that
pieces of modelling work
were going to befitted around
components,and could become
very hot.Iwas already removing
the PSU and graphics card out of
the main housing,butIalsoIrigged
four14omm ARCTIC P14 fans (again,
noRGB) at the front pulling fresh
airintothe machine, with the fans
onthe g2omm radiator at the back

pushing out the warmer air. The
motherboardis alsoraised 0.5in
from the floor to allow airflow
underneathit.

The PSU is side-mounted on the
case, with allits cables running
through a conduit around the back,
because cable management tight!
Meanwhile,Iwanted the graphics
card mounted under the main
display area, but to be visible. After
much toing and froing (and maybe
awhiskey),Icutamassive holein
the floor of the main housing.

The graphics card resides in its
own cavity beneath (what will be
later) the star attraction.It has its
own LianLi AL12o fansin front and
behind to push/pull over the card
(and yes, these ones have RGB!).I
was lucky enough to snag a GeForce
RTX 3080 Founders Edition at
MSRP.Iwas holding out for one, asI
believe they offer the best bang for
buck you can getin these times.

However, this card doesn’t
sport much in the way oflighting
effects, and it was very dark down
inthe graphics card cavity. After
afew hours watching reviews on
YouTube,Iliked not only how well
the AL120s performed, but also the
amount of flexibility with lighting
optionsthey offered.

Iwanted a haunting green glow
that faded in and out of the area,
andIalsochanged the orientation
of my sound card.Iliked the round
top opening showing the circuitry
inside, soIbought ariser cable for it.
Isprayed it black and then went to
work painting and detailing it. This
isthe component you can see above
the PCI-E slots.It also hides theim
GPU riser cable that disappears
through ahole underneath it.

m



Show me everything

Next we come to the modelling.
Iwanted this piece tolook as if

it came from the universe that
terrified me as a kid, with sci-fi
bulkheads, floor lighting, catwalks
and rusty pipes.Igrabbed another
whiskey, and watched hours of
modelling YouTube videos learning
tips and tricks.Iused fishtank

filter grids for the floor. They were
perfect—cheap, easytocutand
already black.Ifound akitfroma
tabletop gaming company that sold
industrial model pieces, soIstocked
up on pipework.

I'then checked onlocal selling
pages for old toysIcould cut apart
and use.Ifound alarge broken toy
crane, some of which forms the
rusted pipe shroud above the AIO
coolers radiator.Ialsorepainted
and weathered a kids’build-your-
own straw kit to form yet more
pipework.Iused foam boarding and
aDremel saw to craft shapesforthe
bulkheads to give the area that sci-
fifeel.Isealed this with Mod Podge
ready for painting.

When it comes to the floor
lighting effect,Iused Phanteks
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ARGB striplights. There are two
strips connected via a controller
hidden under the floor grille. Again,
Iwanted nothing flashy for this,
just a yellow hue to cast across the
floor to signify a warning light.I
originally planned for this light to
bered, but that ended uplooking
too dark and too much of the build
was already lost in darkness, so1
went with yellow instead.

Ithen went back to YouTube
for painting and detailing
school.Tused Citadel paints for
the modelling work, and I really
enjoyed layering paints and testing
different effects.Ibuilt up rust over
many layers, using washes and
Games Workshop’s technical paints
to get gritty and worn effects.

One of the main effects involved
mixing green paint with Mod
Podge,and leavingitina pool
overnight toseeifIcould createa
green acid puddle.It was a success,
andIcut away the filter grid above
my graphics card cavity and melted
the edges with a gaslighter.

Ithenlayered up the edges of the
filter grid with a sandy textured
gritty paint, leftittodry and then
began adding the green—-Ifinished
it off with gloss varnish to create
that wetlook. A similar effect was
used for the dripping pipes—Mod
Podge mixed with green paint,
whichIallowed torunoutofthe
pipes and then stole my wife’s
hairdryertosetit.Ifinished off the
drips with some Citadel Technical
paint to create that acid deep effect.

Nextwas the dreaded Alien
hive mucus, for which Iwent back
toYouTube. This was one of the
hardest parts to get right, and I still
may revisitit.Icouldn’t find an
Alien diorama that anyone had got
quite right. People had tried using
expanding foam,and old pieces of
cables, but none of the examples
saw looked good enough.



Ibought some airdrying clay,and
after a week of cursing, trips to the
shop to buy more, scrubbing stains
out of the carpet and, yes, many
whiskeys, I put together something
that satisfied me.I painted it all
black with more gloss varnish to
create that nice wetlook.Iused
some PVA glue poured into thin
strips allowed to dry the peeled off
my work surface to use as detail for
the hive mucus.

They’re coming out of the
goddamn walls!

It was then time for the centre
piece, for which Ineeded the right
Alien model. To be honest, this was
one of thefirst thingsIbought.
After flicking through Google
Images searches of Alien action
figuresIfound that most fell into
the kids toy’ bracket.Iwanted
something thatlooked detailed and

put my own twist onit.Irepainted
partstoaccent the acid running
inside and through its veins.Ialso
added a wet blood effect toits jaw,
claws and blade-like tail.

Ifinished the piece with a wash
of varnish to give that it that wet
and slimy effect.Ithen formed his
limbs into the right positions and
placed him into his finallocation,
climbing out of the melted acid
floor above the graphics card cavity.
Sealed below 12mm of custom-cut
toughened glass, he waits silently
for hisnext sacrifice....

Ienjoyed making this build
from start to finish.Ienjoyed the
challenges that I encountered
and spending hours, sometimes
days, figuring out how to solve
them. SometimesIwenttobed
frustrated that something else
didn’tfit, orlook right. Other nights
Iwenttobed excited that Thad

| wanted catwalks that were twisted,
pipework that was bentand rusted,
oil spills and stains

monstrous.Icame across one made
my Square Enix and Iknew the
build quality would be top-notch,
asThave a Boba Fett statue made by
the same firm and love it.

The only problem is that it’s quite
rare.lThad toshipit direct from
China and it took weeks to arrive.
Iwas very pleased with the figure
when it arrived, butIstill had to

just completed a part that looked
awesome and I wanted todo some
more.lhope this build inspires
others tomake that jump, to step
outside their comfort zone and try
something different.

Just take one small step at a time,
slowly build up your parts and don’t
rush anything. The only limit is
your imagination.

ph

CORSAIR
To enteryourrig for possible inclusionin Readers’ Drives,
your build needs to be fully working and, ideally, basedin
the UK. Simply send us a couple of photos on Twitter (@
CustomPCMag) or Facebook (CPCMagazine), or email
low-res ones to ben.hardwidge@raspberrypi.com. Fame
isn'tthe only prize; you'llalso get your hands on some
fabulous prizes, courtesy of Corsair.

Corsair Hydro X Series XD3
RGB Pump/ReservoirC

The Corsair Hydro X Series XD3 RGB Pump/

Reservoir Combo features a high-

performance DDC PWM pump,

integrated RGB lighting and in-loop

temperature sensor to drive even the

most compact custom cooling systems.

It has a high-performance Xylem DDC

PWM pump controlled viaPWMto

deliver the perfect flow balance for your loop. There are also
16 individually addressable RGB LEDs, which lightup the
pump head to produce stunning, customisable lighting
effects tomatch yourbuild.

Corsair Hydro X Series XC7
RGB CPU Water Block

The Corsair Hydro X Series XC7

RGB CPU Water Block combines

premium construction, vivid RGB

lighting and extreme cooling

performance tobecomethe

centrepiece of your water-cooling

loop. Ithas anickel-plated copper

cold plate and more than 60 high-

efficiency micro-cooling fins, which

efficiently draw heat away from your CPU, lowering operating
temperatures and allowing for maximum overclocks. You
can choose a version for Intel or AMD CPU sockets.

Corsair Hydro X Series XRS5
240mm Radiator

The Corsair Hydro X Series XR5

240mm Water Cooling Radiator

delivers extreme custom cooling

performance, with a 30mm radiator

thickness and premium copper core. Its

dual 120mm fan mounts on each side are ready for

your most ambitious custom cooling build, and its 25
micron-thick cooling fins offer a high thermal transfer rate.
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Forget faffing around with gaming laptops,
James Gorbold wants a Steam Deck

lthough the first quarter of 2022 has been relatively
. quiet in terms of new hardware, with new CPUs and
GPUs being delayed for a variety of reasons and still
a little way off from being released, Valve may have finally
cracked the conundrum of how to break the Wintel alliance.

I'mtalking about the Steam Deck, a truly innovative portable
gaming PC that puts hot and noisy gaming laptops running
Windows to shame. Armed with a 7in screen, AMD CPU and
GPU, plus a battery that lasts over two hours, the Steam Deck
eschews Windows in favour of SteamOS 3.

SteamOSisn't a proprietary operating system like Windows,
but a customised version of the Linux distribution Arch. You
cantracethe ancestry of SteamOS to way back
in 2013, although it was based on the Linux
distribution Debian at that point.

consoles and limited game library compared with Windows.
As aresult, Steam Machines never really sold in big numbers
and SteamOS faded away back into obscurity.

This time, however,Ithink the new SteamOS-powered Steam
Deck has a real chance of disrupting the market. For starters,
unlike feature-limited Steam Machines, which were trying to
compete at the same price with fully featured Windows-based
gaming PCs, the Steam Deck’s real competitors are portable
consoles such as the Nintendo Switch. While it's fairto say the
Switch is thinner, lighter and cheaper than the Steam Deck,
it's also based on old tech, so it can’t run contemporary games
at high detail settings.

The Steam Deck also has access to the vast
Steam game library, with thousands more titles

Stea m OS IS d eSig n ed now available than when Steam machines went

Unlike Windows, macOS or Linux, SteamOS with onetaskin mind - on sale in 2014. You can even access the Linux

is designed with one primary task in mind -
running your favourite Steam games.

Yes, you can browse the web and watch films
on SteamOS, and even do your tax returns on it, but first
and foremost SteamOS is all about playing Steam games. In
this regard, SteamOS is in some ways similar to the gaming-
dedicated operating systems found on game consoles,
although not nearly as restrictive.

Scan was closely involved with Valve and SteamOS from the
very start, and working together, we developed the UK’s first
Steam Machines in 2014. These dedicated gaming machines
weren't really intended to compete with traditional gaming
PCs, but were supposed to be leaner, quieter and more stylish.
What's more, with the gamepad-like Steam Controller, they
could even be used from the sofa quite comfortably.

Unfortunately, the promise of Steam Machines never really
materialised, due in part to their high cost compared with

running Steam games

desktop if you really want to do your tax return.

I'm wary this column might sound like an
advert for the Steam Deck, so for full disclosure,
Scan has had no involvement in this product and I'm writing
from a purely personal perspective. 'm just a PC gamer and
tech enthusiast who is genuinely impressed by the Steam
Deck, not just for what it delivers but also what it means for
portable gaming.

After all, despite technologies such as Nvidia Max-Q helping
to slim down gaming laptops, these systems still aren’t really
portable gaming systems. So-called gaming laptops have a
battery life measured in minutes rather than hours,and an OS
(Windows) that's designed for every possible computing use on
the planet, rather than a streamlined experience for gamers.
Even though we’ve been here before with Steam Machines,
this time it feels different with the Steam Deck. Who's up for
some PC gaming in the park? cre

James Gorbold has been building, tweaking and overclocking PCs ever since the 1980s. He now helps Scan Computers to develop new systems.
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