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/ FROM THE EDITOR

Pretty in pink

ustlook at the gorgeous PC on our cover this month.

Our modding editor, Antony Leather, has really

outdone himself this time. The neat lines of the
water-cooling tubing, the marble-effect paint job, the bright
pinklighting —I've never seen another PC exactly like it,and
that’s what makes building your own dream PC so special.

By ‘dream’Imean ‘amazing fantasy’ not ‘nightmarish’, of
course. No one wants to build a PC when they’re naked ona
publicstreet, while being watched by a friend they haven’t seen
for 20 years and an old school teacher taunts them because the
PCdoesn’t have enough gerbils in it. Or do they? We have seen
some pretty weird PCs in Readers’ drives over the years.

What I particularly love about our dream PC feature on p74,
though, is that it’s broken up into individual sections with loads
of differentideas, so you can just pick and choose what you
want to do within your own budget and skill set.

You don’t need to have buckets of cash either. You can
completely transform your PC into your own unique creation
using some cans of spray paint, a bottle of etching cream, some
vinyl sheet and a roll of masking tape.If you have a crafty
friend with a cutting machine then you’ll be able to create even
more detailed designs too. Of course, it also helps if you have a
Dremel handy.

What’s more, unlike some computer hardware, these
materials aren’t in severe short supply. No one is scooping up all
the masking tape as soon as it goes on sale, then flogging it on
eBay at an extortionate price.

It may be a while before we can start building PCs at vaguely
sensible prices again, with the current demand for GPUs still
beinginsatiable. But what you can do is put your own personal
stamp on your PC. Remove your hardware, dismantle your case
and then transform it into a one-of-a-kind rig that you can be
proud to show off —make it glow, make it colourful and make it
your own dream PC.
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RICHARD SWINBURNE / VIEW FROM TAIWAN

AMD SURPRISES
WITHITS 3D V-CACHE

Intel's forthcoming Alder Lake platform has just been given
some real competition, says Richard Swinburne

t Computex 2021 on 1 June, AMD surprised those
. watching online with the revelation that it had
developed a Zen 3 design with a stacked L3 cache,
strapping an extra 64MB directly on top of the 32MB inside
each 8-core chip. AMD called this innovation 3D V-Cache and
showed off a Ryzen 59o00X featuring it, stating it would give
a 12-core or 16-core Ryzen g CPU a total L3 cache of 192MB.
What's more, an evaluation BIOS for the company’s EPYC
server CPUs showed an option that implied four of these
caches could be stacked four on top of each other. This means,
in theory, that a 64-core CPU could have 2.3GB of L3 cache!
Huge ‘lastlevel’ caches benefit compute-focused workloads
by keeping more data closer to the processing

which equates to around 6,000 connections/mm?2 AMD is
also mating two 7nm chips together, while Intel partnered a
1onm compute die with a much older 22nm 170 die.

To its credit, last year Intel stated it had test chips using
similar chip-to-chip packaging technologies working in
its labs, but it has yet to announce a product or even show
the test chip working. AMD’s announcement has caught
Intel napping, and it’s now under considerable pressure to
demonstrate a competitive technology, because the strength
of its claims is rapidly evaporating.

In AMD’s closing statements during the Computex stream,
CEO Lisa Su noted that 3D V-Cache will be coming ‘later this

year’ It’s been 18 months since its Zen 3-based

cores. These caches won't ever have the sheer  AMD claimsals per cent CPUslaunched,and Zen 4 won't be ready until

capacity of main memory, but they're much
faster and have lower latency, so the CPU doesn’t
have to wait.

AMD is claiming 2TB/sec of throughput and
a 15 per cent performance increase on the same Zen 3 CPU,
which is equal to an average CPU generational improvement
itself. However, there are still many unanswered questions,
such as how much power it draws, whether the hot spots
get worse and how often we're really going to see that 15
per cent performance uplift. This 3D V-Cache is built using
TSMC'’s direct chip-to-chip stacking with ‘through-silicon-via’
(TSV) tech. TSV is absolutely leading-edge tech.

Intel's 2019 Lakefield chip had another stacked design,
which it branded Feveros. However, Intel’s technology uses
micro-bumps of solder that, while advanced at the time, can
only offer up to 400 connections/mm?.In comparison, AMD is
claiming a 15x improvement using this chip-to-chip bonding,

performance inCcrease
onthesameZen3 CPU  inan attempt to snatch the hype from Intel’s

late 2022, so it’s likely we'll see some refreshed
Zen 3-based Ryzen chips with this tech this year,

new 12th-gen Alder Lake chips.

However, the cost of implementing 3D V-Cache can't be
understated. It requires even more silicon than normal at
a time when wafers are in exceptionally high demand, and
uses a cutting-edge packaging technology that, by TSMC'’s
own admission, won't be ready for mass production until
next year. I expect we'll see 3D V-Cache limited to select
products only — maybe even just a single flagship processor
(at a premium price) to battle for the title of fastest CPU.

This matters, because even if AMD doesn't sell many of
these chips, the effect of being the best at the top affects the
perception of all its CPUs down the product range, boosting
sales. This CPU could be like one of the premium AMD FX CPUs
of the early 2000s. Could they be making a comeback? cre

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

MORE GAME

ADDICTION NONSENSE

Following a headline in The Guardian, Tracy King gives
us alessonin how statistics can be distorted for clicks

he pandemic might not be entirely over yet, but
. I would like to draw a line with a very thick pencil

under some of the nonsense from the media about
video games during lockdown.

The Guardian has seen fit to publish a scaremongering
piece that claims in loud headliney letters that referrals to UK
gaming addiction clinics have tripled during lockdown. Oh
no, TRIPLED! That must mean a huge number of people are
having serious mental health issues because of gaming, right?

These headlines are designed to make small numbers sound
big, otherwise it would be a non-story. The implication is
that the number of ‘gaming addiction’ referrals is high in the
first place, and therefore a tripling must be very
serious indeed, but of course, this isn’t the case.

The number of people referred to the NHS

Even without the

hour to treat kids who play ‘too many’ video games, or that
despite the World Health Organisation classifying ‘gaming
disorder’, the WHO also endorsed gaming as a healthy hobby
at the beginning of the pandemic.

The Guardian article also quotes psychologist Dr Linda
Papadopoulos, an ambassador for the parental internet safety
organisation Internet Matters, as saying: ‘While the data
is worrying, there are some key signs parents should look
out for to help their children find a healthy balance before
gaming turns into a problem. Some children might begin to
show a lack of interest in their usual hobbies, spend less time
with real-life friends, and their schoolwork might start to
suffer. Complaining of headaches and problems
with sleep can also be symptoms.

Well yes, there’s been a pandemic. I also have

specialist clinic in the year before lockdown histrionic headline, the all of those symptoms, but I won't be rushing to
was ... 17. Tripled, that’s a whopping 56. It’s StOI’y doesn't stack up pathologise them or pay for private treatment.

an irresponsible clickbait trick, which panics

parents and distorts the nature of video game

culture and science (I recommend Tom and David Chivers’
excellent book How to Read Numbers for more information
on misleading numbers in headlines).

But even without the histrionic headline, the story doesn’t
stack up. George Osborn, head of comms for the UK’s gaming
trade body UKIE, did the maths and tweeted that 56 referrals
is 0.0000047 per cent of gamers in the age group reported in
the Guardian story - 56 out of 12 million young gamers just
isn't a problem.

The article goes on to quote The Nightingale Clinic, which
also claims to have seen a rise in cases during lockdown. It
doesn’t say that the clinic charges hundreds of pounds an

I'd love to stop writing about gaming disorder,

because I truly think that the evidence doesn'’t
support its existence, or at least not to the extent that it needs
national newspaper stories.

In June 2021, a new study showed that children who play
co-op Fortnite demonstrate greater prosocial tendencies
(prosocial is the opposite of antisocial). Did The Guardian
report on it, perhaps with a headline screaming ‘violent video
games make kids kinder and more generous?’ Nope.

There’s a growing profitable industry in treating gaming
disorder, and uncritical news stories that (unwittingly or
deliberately) promote private clinics at the expense of good
science are part of the problem. Let’s just hope that the end of
the pandemic is the end of this nonsense. cpe

Gamer and science enthusiast Tracy King dissects the evidence and statistics behind popular media stories surrounding tech and gaming @tkingdot
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RAZER AMD COUNTERS DLSS WITHFSR

UNLEASHES
COMPACT

AMDLAPTOP

Razer hasreleased anew version
of its compact Blade 14 laptop that
uses AMD CPUs, being the first Razer
laptop todo so. The latest Blade 14
uses AMD's Ryzen 9 5900HX CPU;
despite its Ryzen 9 branding, this
contains eight cores, rather than the
12 of its desktop counterpart, with a
boost clock of upto 4.6GHz.
Meanwhile, GPU power comes
from Nvidia's GeForce RTX
3000-series, with options for RTX
3060,3070 and 3080 chips. Allthe
models come with 16GB of RAM,
alTBSSD anda14in2,560 x 1,440
display with a165Hz refreshrate.
Prices startat £1,800 inc VAT for the
RTX 3060 modelfromrazer.com

AMD has finally released its equivalent of
Nvidia's DLSS tech, called FidelityFX Super
Resolution (FSR). Like DLSS, it works on the
principle of upscaling gaming graphics to
higher resolutions to lessen the workload
andimprove performance. Unlike DLSS,
however, it doesn't require AMD-specific
hardware, and works on Nvidia's GPUs too.

AMD claims that FSR canimprove
performance by up to 2.4x at 4K on average
inthe technology’s Performance mode,
when compared with running at 4K natively.
Four modes are available - Performance,
Balanced, Quality and Ultra Quality, with
AMD claiming that ‘image quality is almost
indistinguishable from the target native
resolution’in the latter mode'.

According to AMD, FSR's ‘spatial
upscaling technology utilises an advanced
edge reconstruction algorithm to analyse
featuresin the sourceimage andrecreate
them at a higher target resolution, followed
by a sharpening pass to furtherimprove
quality by enhancing texture details’.

Seven games support FidelityFX Super
Resolution at launch, including Anno 1800,
Rift Breaker (pictured) Evil Genius 2 and
Godfall, with support for other games,
including DOTA 2, Far Cry 6 and Resident Evil
Village, expected to be implemented by the
end of this year.

Look out for a full analysis of both DLSS
and FidelityFX Super Resolution in the next
issue of Custom PC.
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AOCLAUNCHES MINI
LED GAMING MONITOR

AOC has unveiled a 27in IPS gaming
monitorin China, which has a mini LED
backlight with 576 local dimming zones,
helpingitto meetthe VESA DisplayHDR

1000 standard.

The Agon AG274QXMalsohas a
resolution of 2,560 x 1,440, a170Hz
refresh rate and adaptive sync support.
According to AOC, the monitor also has a
maximum peak brightness of 1,000cd/
m?, going down to 600cd/m?in HDR
mode and 550cd/m?in standard mode.

It's that 576-zone mini LED backlight
that will really help with HDR though.
Comparatively, most gaming monitors
we review don't have many-zone
backlights and struggle to display HDR
content properly, despite often having
high-contrast panels.

The Agon AG274QXM s currently
listed on AOC's website in China
(aocmonitor.com.cn), but there’s
currently no word onif or when it
will launchinthe UK.

LIQUID-COOLED
RADEONRX 6900 XT

An AMD-branded Radeon RX 6900 XT
graphics card with liquid cooling has been
detailed on the website of UK system
builder PC Specialist, along with a few
other sites.

There's been no official word from
AMD aboutit yet, but PC Specialist's
page says the'AMD Radeon RX 6900 XT
Liquid Cooled graphics card enables the
best of 4K gaming with ultra-high frame
rates at max settings, with the noise and
temperature benefits of liquid cooling
designs'. The cardis attached to a single-
fanradiator.

Hardware enthusiast website
videocardz.comhas also dugup some

details from other retailers and leaks
around the world, which suggest the
liquid-cooled card willhave a2250MHz
game clock, giving ita 185MHz boost over
the standard Radeon RX 6900 XT. The
maximum boost clock of 2435MHzis
also agood 235MHz higher than that of
the air-cooled 6900 XT.

Meanwhile, the liquid-cooled card's
memory also gets a clock speed bump
to 18 GHz (effective), compared to 16 GHz
(effective) for the original card.

The two cards otherwise have the
same basic specifications. PC Specialist's
website says the cardis ‘coming soon’, so
watch this space.

8PACK
UNVEILS NEW
HYPERCUBE

Overclockers UK's master system
builder, 8Pack, has unveiled a new
version of his Hypercube PC, which
packs a load of shiny bells and
whistles into a mid-tower PC case.
The PC's centrepieceis the custom
water-cooling system, which uses
rigid tubing and gear from EKWB,
including an 8Pack custom lightbox,
and a custom distro plate at the front.

It'sallhousedinaLianLiO11D Mid-
Tower, and the machineis kitted out
with an RGB lighting system worthy
of the Las Vegas Strip, featuring RGB
strips from Phanteks, TechForge and
Mayhems, and all the lighting canbe
controlled and customised with Asus’
Aura system.

Not surprisingly, the PC also has
akiller spec,includingaRyzen 9
5900X overclocked with Precision
Boost Overdrive 2, a water-cooled
and overclocked GeForce RTX 3090
graphics card and a pair of 2TB WD
PCI-E 4 SSDs. Brace yourself before
we tell you the price though. Are
youready? It's £8,888 inc VAT. See
custompc.co.uk/Hypercube for
more information about the 8Pack
Hypercube MK2.



http://videocardz.com
http://custompc.co.uk/Hypercube
http://aocmonitor.com.cn

CORSAIR RELEASES
420MM CAPELLIX COOLER

Corsairhas added a colossal AlO cooler to
its current Capellix line-up, witha420mm

radiator that comes with three 140mm
fans. The Corsair H170i RGB Elite Capellix
package includes 140mm Corsair ML RGB
fans, featuring eight RGB LEDs per fan,
while the waterblock/pump unit features
33 bright Capellix RGB LEDs.

Corsair also says that the H170i's pump
candish out aflow rate of 0.82 litres per
minute, while generatingunder 20dBA
of noise. With the radiator's large surface

area, and three 140mm fans aiding cooling,

you should be able to cool an overclocked

Cooling specialist Noctua has brought out
amassive block of fins that it says can cool

a CPU without the need foradedicated fan.

The NH-P1measures 158 x 152 x 154mm
(Wx D xH),and weighsinat1.18kg. Its
coolingfins are allmade from aluminium,
andarelinked to a copperbaseplate via
copper heatpipes. There's also the option
toadda120mmfantothe arrangement.
Noctuawarns thatthe coolerisn't
designed to be used with overclocked
CPUs, or processors that dish out alot of

heat. The firm hasissued a compatibility list,

whichincludesIntel's Corei5-11400F as a
CPUthat canbe cooler without afan.

LIAN LIMAKES ROTATABLE CHASSIS

LianLihasreleased anew large tower

case that can berotatedin different
orientations. The Lian Li Odyssey X has
three configurations — Dynamic, Dynamic-R
(Rotate) and Performance.

Dynamicis the default setup, while
Dynamic-Rrotates the motherboard tray
toimprove airflow to the GPU. Meanwhile,
the Performance configurationinvolves
flipping the entire chassis 90 degrees, which
the company says willimprove airflow
even further. There's roomto fita480mm

high-end CPU while the cooler makes
minimal noise.

Corsair's iCUE accompanying software
alsoincludes azero RPM fan mode for
operation atlow temperatures, while the
fans can spin between 400 and 2,000rpm
while they're running. The Corsair H170i
RGB Elite Capellix has arecommended
retail price of £200 inc VAT.

The cooler can also cope with AMD's
Ryzen75800X with a quiet fan attached,
but while the chip can be cooled passively
with the NH-P1,Noctua warns that the
base clock may drop under sustained
loads. The Noctua NH-P1is available now
from overclockers.co.uk for £100 inc VAT.

radiatorin the bottom of the case inboth the

Dynamic-R and Performance configurations.
As with several of Lian Li's recent high-end

cases, the Odyssey X was designed with
overclocker Der8auer. Lian Lisays the case
uses premium materials, including anodised
aluminium that's been sandblasted to create
afinefinish. The tempered glass side panel
also has adoubletint.

The Lian Li Odyssey Xis available to pre-

order now from overclockers.co.uk for a price

of £395inc VAT.

ASUS MAKES
ALL-AMDLAPTOPS

While many laptop makers are adding
AMD's crackingnew Zen 3 mobile CPUs
totheirmachines, Asus has gone astep
further by addingmachines with both
AMD CPUs and GPUs toits line-up. The
new Strix G15 and G17 Advantage Edition
machines, with 15inand 17in screens
respectively, come withaRyzen 9
5900HX CPU and AMD’s new flagship
mobile Radeon RX 6800M GPU.

This GPU has 2,560 stream processors
atits disposal, along with40 Ray
Accelerators forreal-time ray tracing. It
also comes with 12GB of GDDR6 memory
attachedto a192-bitmemoryinterface.
Clock speeds vary dependingonthe
laptop’s design, and Asus says it canboost
toupto 2300MHzinthe Strix Advantage
Editionmachines.

The new laptops can also be equipped
withupto32GB of 3200MHz DDR4
memory,as wellasa1TBNVMe SSD.
Meanwhile, anumber of screen options
are available, including 1080p screens
thatrefreshat300Hz,and 2,560 x1,440
screens thatrefresh at 165Hz, all with
FreeSync Premium support.

You can pre-order the Asus Strix
(15 Advantage Edition witha2,560 x
1,440 screen and 16GB of memory now
from scan.co.uk for £1,899inc VAT, with
availability expectedin mid-July.
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/ GRAPHICS CARDS

NVIDIA GEFORCERTX
30/0 TiFE /~£1,100

SPEC

Graphics processor

Nvidia GeForce RTX 3070 Ti,
1575MHz base clock, 1770MHz
Pipeline

6,144 CUDA cores, 96 ROPS
RT cores

48 (2nd-gen)

Tehsor cores
192 (3rd-gen)

Memory

8GB GDDR6X, 1188MHz (19 GHz effective)
Memory interface

256-bit

Card interface

16x PCI-E4

Memory bandwidth

608GB/sec

Number of slots

2

Power connectors

1x 12-pin (2 x 8-pin PCI-E

adaptor supplied)
Card length
267mm

ell, would you look at that?
Another new graphics card
that you can't actually buy

anywhere. Who'd have thought it?
Nvidia may have attempted to cut
Ethereum miners out of the loop with
its Lite Hash Rate system, but the
insatiable demand for new graphics
cards after anine-month shortageis
clearly so titanic that nothing can stop
the scalping bulldozer inits tracks.

Atanominal price of £529inc VAT,
the RTX 3070 Tiwould already be
asking a lot from mid-range gamers.
We're so used to bonkers eBay
pricing, we sometimes forget that
£500 is more than most people pay
for a graphics card evenin normal
times. Atthe current eBay price of
~£1,100, it's just out of the question
unless you're desperate.

If we look at the Nvidia store pricing,
though, the RTX 3070 Tionly costs
£60 more than the RTX 3070, which

seems aboutright forits small bump in spec. Unlike the
RTX 3080 Ti(see p18), which adds 1,536 CUDA cores to the
RTX 3080 spec, the 3070 Tionly adds 256 CUDA cores to
the RTX3070's 5,888, giving you 6,144 of them.

The RTX 3070 Tibasically has a fully enabled GA104
GPU, with all of its 48 streaming multiprocessors
(SMs) intact, giving you 48 corresponding RT cores.
Comparatively, the vanilla RTX 3070 has two SMs disabled.
It's not a huge difference when it comes to core spec. The
only other differences are clock speeds, with the 3070 Ti
having a 1770MHz boost clock, compared to 1725MHz on
the 3070.

The 3070 Tialso has faster memory, withits GDDR6X
memory running at 1188MHz (19 GHz effective), while the
3070's memory runs at 1750MHz, but becauseit's only
GDDR®, this gives it an effective frequency of 14GHz. The
endresultis a decent step up in memory bandwidth onthe
Timodel, topping out at 608 GB/sec compared to 448GB/
sec onthe standard RTX 3070.

Performance

As youwouldimagine from the spec, the RTX3070 Tiis a
bit quicker than the standard RTX 3070, but not by ahuge
amount. At this card's target resolution of 2,560 x 1,440,
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the 3070 Tiadds 6fps to the 3070’s average frame rate in
Metro Exodus at Ultra settings, but it's still 15fps off the RTX
3080 withits GA102 GPU. Its 85fps average in this gameis
agreatresult, being a good 12fps ahead of AMD’s Radeon
RX 6700 XT.

The RTX 3070 Tialso confidently beats the Radeon RX
6700 XT by 12fps in Cyberpunk 2077 at this resolution
and Ultra settings, with a decent 99th percentile result of
49fps. The 3070 Tialso excelledin Doom Eternal, clocking
up a superb average of 300fps at 2,560 x 1,440, with a
192fps 99th percentile result - easily fast enough to run
high-speed titles in sync with a 144Hz monitor. The 3070 Ti
can also comfortably play this game at 4K, with its 159fps
average beating the Radeon RX 6700 XT by 30fps.

Where the AMD GPU fights backis in Assassin’'s Creed
Valhalla, but not by a huge amount - the AMD GPU is
generally only around 3fps in front of the Nvidia card, and
the latter even beats it at 4K. This game also responds well
to enabling Resizable BAR if your motherboard supports
it, adding another 5-6fps to the 3070 Ti's framerates at
2,560 x1,440.

Where the RTX 3070 Tireally rinses the Radeon RX 6700
XT, however, is when you enable ray tracing. The Radeon
can'teven play this game at 1,920 x 1,080 with Medium ray
tracing at1,920 x 1,080, dropping right down to 25fps, but
the 3070 Ti comfortably averages 57fps with a 49fps 99th
percentile result at these settings. If you enable DLSS, it will
even average 68fps with a 55fps 99th percentile result at

2,560x1,440 - agreatresultfora £529 cardif you could
actually buy it at that price.

Enabling High ray tracing on the less demanding Metro
Exodus also showed the 3070 Tiin a good light (ho ho!),
withits average of 68fps at 2,560 x 1,440 being 21fps
ahead of the Radeon RX 6700 XT - add DLSS and this
goes up to 76fps with a 44fps 99th percentile.

Conclusion
While the GeForce RTX 3070 Tiisn't much quicker than the
standard RTX 3070, it would easily justify its £60 premium
atnormalretail pricing, and it generally carves out a very
comfortable lead over the Radeon RX 6700 XT —itisn't
even far behind the AMD chip in Assassin’s Creed Valhalla,
whichis an AMD stronghold.

The problem, of course, is that itisn't available at retail
pricing, with cards going for around £1,100 on eBay.
That's abit of a problem when the Radeon RX 6700 XT is
available at retail, and whileit's overpriced compared with
normal pricing, you can pick up one for £750 inc VAT from
overclockers.co.uk

At standard pricing, the RTX 3070 Ti would be the
obvious choice, being much quicker than the Radeon for an
extra £100. Inthe current climate, though, you simply can't
justify spending an extra £350 for the RTX 3070 Ti. It might
be afair bit faster, butit's not £350 faster. If you want a mid-
range GPU atthe moment, your best bet is to either wait out
the stock problems, or to pick up a Radeon RX 6700 XT. It
can'thandle ray tracingin Cyberpunk 2077, but it holds up
wellin our other tests for amuch more reasonable price.
BEN HARDWIDGE

VERDICT

It's not much faster than the RTX 3070, but the 3070
Ti comfortably handles ray tracing at 2,560 x 1,440 and
confidently beats the Radeon RX 6700 XT. If only you
could buy it for a reasonable price.

RAY OF LIGHT

Confidently
outperforms
RadeonRX
6700 XT

Raytracingat
2,560x1,440
with DLSS

Resizable BAR
support

RAY OF DEATH

= Notmuch quicker
thanRTX3070

= Only available
forinflated
prices oneBay
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/ GRAPHICS CARDS

NVIDIA GCEFORCERTX
3080 TiFE /1ARM+1LEG

SPEC

Graphics processor

Nvidia GeForce RTX3080
Ti,1365MHz base clock,

1665MHz boost clock

Pipeline

10,240 CUDA cores, 112 ROPS

Tensor cores
320 (3rd-gen)

12GB GDDR6X, 1188MHz

(19GHz effective)

Memory interface
384-bit

Card interface
16x PCI-E4

Memory bandwidth
912GB/sec

Power connectors

1% 12-pin (2 x 8-pin PCI-E

adaptor supplied)

Card length
285mm

eadthe room, Nvidia. We've just endured nine
. months of catastrophic stock shortages, your
GPUs are going for absurd prices on eBay and you
messed up your last attempt to limit mining performance
with an accidental driver release. Was this the best time to
release anew card for over £1,000? Really? We'll give
you a hint - no.

Not surprisingly, the GeForce RTX 3080 Tisold out soon
afterits launch, and the cards are now going for
around £1,700 on eBay. That mightbe a smaller
markup than we saw the last time around, but
Nvidia's Lite Hash Rate feature, which limits
Ethereum mining performance, clearly isn't
enough to quell the current swollen demand.

That's not particularly surprising, giventhe
pent-up demand from gamers unable to buy
any GPUs for months, as well as supply problems
from the pandemic and silicon manufacturing
woes, but it shows the scale of the problem.

Interms of specs, the RTX 3080 Tihas ‘only’
12GB of memory, compared to 24GB on the
RTX 3090, anditalso lacks the flagship's SLI
support, butit does have plenty of processing
power. The RTX 3080 Tienables 80 streaming
multiprocessors (SMs) onits GA102 GPU, giving
you 80 corresponding RT processors, 320 Tensor
cores and 10,240 CUDA cores.

Like the RTX 3090, it also has a wide 384-bit
memory interface, givingit a total bandwidth of
912GB/sec withits 1188MHz (19 GHz effective) of
GDDR6 memory. Comparatively, the RTX 3090
has 10,496 CUDA cores, while the RTX 3080 has
8,704 -the RTX 3080 Tiis much closerto the

3090's spec. The RTX3090's 1695MHz boost clock is also
slightly higher thanthe RTX 3080 Ti's 1665MHz.

Performance

As expected, the RTX 3080 Tigives you a solid step upin
performance overthe RTX 3080, with a smaller difference
(generally under half the size) between the 3080 Tiand the
3090. In Metro Exodus at Ultra settings, the 3080 Tiadds an
extra14fps to the 3080’'s 99th percentile and average frame
rateresults at 2,560 x 1,440, and it adds 10fps to the average
at4K. The 3080 Tialso beats AMD's Radeon RX 6900 XT at
those two resolutions (although the latteris a bit quicker at
1,920x1,080).

Similarly, in Cyberpunk 2077 at Ultra settings, the RTX
3080 Tibeatthe Radeon RX 6900 XT, and offered a solid
jumpin performance from the RTX3080. Sadly, thisisn't
enough to make the game properly smoothly playable at 4K,
with an average of 42fps and 99th percentile result of 37fps,
but eventhe RTX 3090 only adds 3fps to these resullts.

Where Nvidia still struggles to compete with AMD’s
RadeonRX 6900 XTisin Assassin’s Creed Valhalla. Here,
the RTX 3080 Tiwas soundly beaten by both the Radeon RX
6900 XT and 6800 XT at2,560 x 1,440, and it was behind
the 6900 XT at 4K.

This game also benefits heavily from enabling Resizable
BARf you have amotherboard that supportsit. This enabled
the RTX3080 Tito average 60fps at 4K, although this
was still 7fps off the pace of the Radeon RX 6900 XT with
Resizable BAR enabled. What's also interesting here is that
the RTX 3080 Tiwith Resizable BAR enabledis quicker than
the RTX 3090 in this game, showing that this feature can
make a bigger difference to performance than the number
of CUDA cores and clock speed.
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Meanwhile, Doom
Eternal shows how
raw shader power can
translateinto super-
fastframeratesina
well-optimised game
that scales accordingly. The RTX 3080 Ti's average of 227fps
at4Kis agreatresult, andits massive 391fps average at
2,560 x 1,440, coupled with a 253fps 99th percentile frame
rate, shows you can pair this card with a 240Hz monitor and
reap the benefits. Again, though, the Radeon RX 6900 XT
was alittle faster at this resolution, and not far behind the
3080Tiat4K.

Ray tracing

Where Nvidia has a big upper hand over AMD is ray tracing,
and the RTX 3080 Tiexcelled here. Its 55fps 99th percentile
and 91fps average in Metro Exodus with High ray tracing at
2,560 x1,440 are superb results, with the latter being 18fps
ahead of the Radeon RX 6900 XT, and 10fps in front of the
RTX3080. Its 35fps 99th percentile result at 4K shows the
start of a struggle, butif you enable DLSS, this jumps to 47fps
with a 74fps average. If you enable DLSS, you can realistically
play games with ray tracing at 4K on this card.

Meanwhile, in Cyberpunk 2077, the RTX 3080 Tionly
managed a clunky average of 26fps with Mediumray tracing
andno DLSS, although again, eventhe RTX 3090 only adds
2fpstothis result andis equally sluggish. However, its 51fps
average and 44fps 99th percentile results at 2,560 x 1,440
are workable, and wellin front of the feeble 25fps 99th
percentile result from the Radeon RX 6900 XT.

Add DLSS to the equation, though, and you can play this
game atthe same level of performance with Mediumray
tracing at4K, and an average of 88fps at2,560 x 1,440.
Cyberpunk 2077 with ray tracing is highly demanding, and
AMD'’s GPUs canbarely runit at all, but you can comfortably
use this cardtorunitat2,560 x 1,440 with DLSS enabled.

Impressively, the RTX 3080 Ti's power draw was also well
below that of the RTX 3090, with our system drawing 526 W
from the mains at peak load - that's well behind the 679W
withthe RTX 3090, and only a little higher than the 494W
withthe RTX3080.

One word of warning, though, is that the RTX 3080 Ti
Founders Edition comes with the same cooler as the RTX
3080 FE, rather than the colossal cooler included with the
RTX3090 FE, and it became extremely hot to touch during
testing. You will want to install this card in a case with plenty
of airflow to work with the card'’s flow-through cooling
design. In our testrig, this cooler also made alot more noise
atfullload than the cooler on the Radeon RX 6900 XT.

Conclusion

If we hadn't had nine months of stock chaos, we'd happily
recommend the RTX3080 Tiat£1,049 inc VAT - itwould
be ahigh-end card that few people could afford, butit would
undercutthe RTX 3090 while offering close to the same
performance. If you wantto play games at 4K, this card will
doit, and with ray tracing if you enable DLSS.

Inthe grimreality of the actual situation, though, the RTX
3080 Tiis pointless. There's no stock, and Nvidia could have
used these GPUs to make the £649 RTX 3080 cards that
people have been desperate to buy. While £1,700 on eBay
is cheaperthan the silly prices of RTX 3090 cards, it's still
enormously overpriced.

BEN HARDWIDGE

VERDICT
A solid step up in performance from the RTX 3080, but
you can't buy it at the retail price so the point is moot.

SHOCK
ABSORBER

Decent stepup
fromRTX 3080

Ray tracing at
4K with DLSS

Closeto
RTX3090
performance
forless money

STOCK
ABSORBER

Practically fictional
retail price

Can'tbeat
Radeons
inValhalla

Cooler gets
very hot

No stock



/ GRAPHICS CARDS

GPU BENCHMARK RESULTS

METRO EXODUS

1920 x1,080, Ultra settings, HairWorks off, PhysX off 1,920 x 1,080, Ultra settings, High RT, HairWorks off, PhysX off 1920 x 1,080, Ultra settings, High RT, HairWorks off, PhysX off, DLSS

GeForce RTX 3090 78fps; 145fps GeForce RTX 3090 66fps. 123fps GeForce RTX 3090 67fps. 122fps
Radeon RX 6900 XT 77fps. 139fps GeForce RTX 3080 Ti estps [ 17fos GeForce RTX 3080 Ti 62fps N 116ps
GeForce RTX 3080 Ti 75tos [N '35¢cs GeForce RTX 3080 S6ips 106fps GeForce RTX 3080 S6ips 106fps
Radeon RX 6800 XT 73fps 131fps Radeon RX 6900 XT 62ips 99fps GeForce RTX 3070 Ti sofps I < fos
GeForce RTX 3080 58fps 1256ps Radeon RX 6800 XT 58fps 931ps GeForce RTX 3070 48ips 85fps
GeForce RTX 3070 Ti s6tps [N 106 s GeForce RTX 3070 Ti sttps S fos
GeForce RTX 3070 55fps. 101fps. GeForce RTX 3070 47fps. 85fps. 2,560 x 1,440, Ultra settings, High RT, HairWorks off, PhysX off, DLSS
Radeon RX 6700 XT 53fps. 93fps Radeon RX 6700 XT 42fps, 66fps

2,560 x 1,440, Ultra settings, HairWorks off, PhysX off

GeForce RTX 3090 70fps 121fps
GeForce RTX 3080 Ti o6tps [N 114fos
Radeon RX 6900 XT 65fps 1fps
Radeon RX 6800 XT 62fps 104fps
GeForce RTX 3080 S2fps 100fps
GeForce RTX 3070 Ti aofps N 550
GeForce RTX 3070 45fps. 79fps
Radeon RX 6700 XT 45fps 73fps
3,840 x 2,160, Ultra settings, HairWorks off, PhysX off
GeForce RTX 3090 47fps. 8ifps
GeForce RTX 3080 Ti 4etps | 75%s
Radeon RX 6900 XT 45fps. 68fps
GeForce RTX 3080 40fps 65fps
Radeon RX 6800 XT 42fps. 63fps
GeForce RTX 3070 Ti astps [llssts
GeForce RTX 3070 33fps. 50fps
RadeonRX 6700 XT  30fps| | 4dfps
CYBERPUNK 2077
1,920 x 1,080, Ultra preset, no ray tracing
GeForce RTX 3090 Slips 118fps
Radeon RX 6900 XT 78fps 116fps
GeForce RTX 3080 Ti &76ps [ 2tos
Radeon RX 6800 XT 78fps’ 108fps
GeForce RTX 3080 80fps 104fps

GeForce RTX 3070 Ti 73fps [l o0fes

GeForce RTX 3070 68fps. 85fps
Radeon RX 6700 XT 57fps 79fps

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

GeForce RTX 3090 68fps 8dips
GeForce RTX 3080 Ti e6rpshll 79res
Radeon RX 6900 XT Sofps 79
Radeon RX 6800 XT 54fps. 74tps.
GeForce RTX 3080 59fps| 70fps
GeForce RTX 3070 Ti stips]l 60fps
GeForce RTX 3070 48fps| 55fps
Radeon RX 6700 XT 42fps  52fps

3,840 x 2160, Ultra preset, no ray tracing

GeForce RTX 3090 40fps | 45fps
GeForce RTX 3080 Ti a7ipsffl42tps
RadeonRX 6900 XT ~ 33fps||3ofps
Radeon RX 6800 XT 33fps  37fps.

GeForceRTX3080  30fps| 36fps
GeForceRTX3070Ti  27fps| 30fps
GeForceRTX 3070 25fps| 27fps

Radeon RX 6700 XT 20fps  24fps

99th percentile Average

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

GeForce RTX 3090 56fps 98fps
GeForce RTX 3080 Ti sstps [ < fes
GeForce RTX 3080 48fps 8ifps
Radeon RX 6900 XT 48fps 73fps
Radeon RX 6800 XT 45fps 68fps
GeForce RTX 3070 Ti tps M 5ts
GeForce RTX 3070 39fps 63fps

Radeon RX 6700 XT 32fps 47fps

3,840 x 2,160, Ultra settings, High RT, HairWorks off, PhysX off

GeForce RTX3090 39fps 59fps

3sps [l 55es

GeForce RTX 3080 30fps 47fps.

GeForce RTX 3080 Ti

RadeonRX 6900 XT ~ 29fps  40fps

26tpsill 3tps

Radeon RX 6800 XT 27fps. 37fps

GeForce RTX3070 Ti

GeForce RTX3070 ~ 23fps 35fps.

Radeon RX 6700 XT 18fps| | 25fps

1,920 x 1,080, Medium ray tracing preset, no DLSS

GeForce RTX 3090 65fps 78fps
GeForce RTX 3080 Ti saips|ll7stes
GeForce RTX 3080 57ips 68ips
GeForce RTX 3070 Ti aotpsfllsros

GeForce RTX 3070 46fps| 53fps
Radeon RX 6900 XT 35fps. 44fps
RadeonRX6800XT  33fps|  4ffps
Radeon RX 6700 XT 25fps  29fps

2,560 x1,440, Medium ray tracing preset, no DLSS

GeForce RTX 3090 47ips 55fps

GeForce RTX 3080 Ti aatpsflistos
GeForce RTX 3080 39fps| | 45fps

GeForceRTX3070Ti  29fps[ll3sfps

GeForce RTX 3070 29fps 34fps

Radeon RX 6900 XT 25fps  30fps
Radeon RX 6800 XT 24fps 28fps

Radeon RX 6700 XT 17fps 20fps

1,920 x 1,080, Medium ray tracing preset, DLSS Balanced

GeForce RTX 3090 71fps. Sfps
GeForce RTX 3080 Ti 73105 [ 040
GeForce RTX 3080 68fps. 89fps
GeForce RTX 3070 Ti szps-Befps

GeForce RTX 3070 67ips| 87ips

GeForce RTX 3090
GeForce RTX 3080 Ti
GeForce RTX 3080
GeForce RTX 3070 Ti

GeForce RTX 3070

59fps. 107fps

576ps [N 0'fos

52fps 90fps

atps [ 76tos

43fps Tifps

3,840 2,160, Ultra settings, High RT, HairWorks off, PhysX off, DLSS

GeForce RTX 3090
GeForce RTX 3080 Ti
GeForce RTX 3080
GeForce RTX 3070 Ti

GeForce RTX 3070

50fps. 79fps
7o 74fps
41fps. 64fps

astps [l s4s

32fps 50fps

2,560 x 1,440, Medium ray tracing preset, DLSS Balanced

GeForce RTX3090
GeForce RTX 3080 Ti
GeForce RTX 3080
GeForce RTX 3070 Ti

GeForce RTX 3070

68fps. 89fps
o7tos [llestes
B63fps. 80fps
s7tps [ll6stps
55fps  64fps

3,840 x 2,160, Medium ray tracing preset, DLSS Balanced

GeForce RTX 3090
GeForce RTX 3080 Ti
GeForce RTX 3080
GeForce RTX 3070 Ti

GeForce RTX 3070

48ips| | 55fps
aarpsfl] s2tps
40ips| 46fps
35fps] 38fps
32fps| 35fps
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ASSASSIN'S CREED VALHALLA
1,920 x 1,080, Ultra high settings, High AA

Radeon RX 6900 XT RB* otfps14fps

GPU BENCHMARK RESULTS

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

Radeon RX 6900 XT RB* B4[ps_115fps

Radeon RX 6800 XT RE" o3ps|  133fps
Radeon RX 6900 XT 84ips 120fps
Radeon RX 6800 XT sofps| ti2fps

Radeon RX 6700 XT RB" 76fps|  105fps

GeForce RTX 3080 TiRB"

70fps- 97fps

GeForce RTX 3090 68fps| Ofps
GeForce RTX 3080 Ti 66fps [ 90fes
Radeon RX 6700 XT 65fps|  90fps
GeForce RTX 3070 Ti RB" e5tps | 88fos
GeForce RTX 3080 62ps|  85fps
GeForce RTX 3070 Ti sofps [ stros
GeForce RTX 3070 seips| | 76fps
0 0 80 120 160
DOOM ETERNAL

1920 x 1,080, Ultra Nightmare settings

GeForce RTX 3090 33emps|  4seips
Radeon RX 6900 XT 33sfps| 482ps
GeForce RTX 3080 Ti 326fps [N 47 fos
Radeon RX 6800 XT 3tsfps. |4dofps
GeForce RTX 3080 289hs.  433ps
GeForce RTX 3070 Ti 255¢ps I 390fps
GeForce RTX 3070 243, |370Mps
Radeon RX 6700 XT 221fps. 34tfps
0 150 300 450 600
9gth percentite || Average

*RB = Resizable bar

LOAD TOTAL SYSTEM POWER CONSUMPTION

Radeon RX 6700 XT 367W
GeForce RTX 3070 398W
GeForceRTX3070Ti  465W
Radeon RX 6800 XT 470W
Radeon RX 6900 XT 472w
GeForce RTX 3080 494w
GeForce RTX 3080 Ti _
GeForce RTX 3090 B879W
o 300 600 900
Lower is better

Radeon RX 6800 XT RB* 76fps.  105fps
Radeon RX 6900 XT 7tips 98fps
Radeon RX 6800 XT 67fps offps

GeForce RTX 3080 TiRB* 64ips| 86tps
GeForce RTX 3090 sifps| 80fps

Radeon RX 6700 XT RB* 60fps -7arps
GeForce RTX 3080 Ti 59fps- 79fps.
GeForce RTX 3080 S6fps. 74fps
GeForce RTX 3070 TiRB" sstos| 73t
Radeon RX 6700 XT 50fps| 69fps
GeForce RTX 3070 Ti sorps [llle7s
GeForce RTX 3070 50fps || Bafps
o 40 80 120

2,560 x 1,440, Ultra Nightmare settings

GeForce RTX 3090 303ps|408fps
Radeon RX 6900 XT 261ps. |39tips
GeForce RTX 3080 Ti 2531ps N 385105
Radeon RX 6800 XT 229fps 3520ps
GeForce RTX 3080 223ps||348fps
GeForce RTX 3070 Ti 102fps [N 300fes
GeForce RTX 3070 1e20ps| |284fps
Radeon RX 6700 XT 160fps| | 25dfps
0 150 300 450

3,840 x2,160, Ultra high settings, High AA

Radeon RX 6900 XT RB* 5 67ips
Radeon RX 6800 XT RB* asfps|62ips
GeForce RTX 3080 TiRB* 4sips|Jillsores
Radeon RX 6900 XT 46rps- 60fps
GeForce RTX 3090 a4ips|s8fps
GeForce RTX 3080 Ti aaips [l setes
Radeon RX 6800 XT 42rps| 56ips
GeForce RTX 3080 39fps. 50fps
GeForce RTX 3070 TiRB" 37ipsfill 47tps
GeForce RTX 3070 Ti 35fps. 45fps.
Radeon RX 6700 XT RB* 34fps| 4dips
GeForceRTX3070  32fps. 4ifps
Radeon RX 6700 XT 32fps| 40fps
160 o 20 80 120 160
3,840 x 2,160, Ultra Nightmare settings
GeForce RTX 3090 15fps| | 247fps
GeForceRTX3080Ti  14afps I 227fps
Radeon RX 6900 XT 1a3fps| 2tdfps
GeForce RTX 3080 1atfps| 201fps
RadeonRX 6800 XT  125fps  190fps
GeForceRTX3070Ti  100fps|ll158fps
RadeonRX 6700 XT  8lfps| | 129fps
0 150 300 450 600
600
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ATX Z590 MOTHERBOARD

GIGABYTE Z590
VISION G /£221 wevar

SPEC

Chipset
Intel Z590

here aren't many options below £200
. atthe momentif you wantaZ590
motherboard with the cooling and power
circuitry needed to properly push Intel's K-series
CPUs, while keeping your PCI-E 4 SSD cool.
Gigabyte's 2590 Vision G comes close, though,
costingjust over £220, but sporting some decent
credentials and a funky white colour scheme.
The power circuitry offers 12 phases for the
CPU, whichis two more than its mini-ITX sibling,
the Z590i Vision D, and it has a pair of heatsinks
linked with a heatpipe. One has fins, while the
secondis a block of aluminium at the top of the
PCB to aid VRM cooling.
This did areasonable job, with the VRMs staying below
70°Cinour stress test despite Intel's
Adaptive Boost Technology being
enabled on our Corei9-11900K. We've
seen cooler results, though, probably

CPU socket

Intel LGA1200

because half of the finned heatsinkis
hidden withinthe I/0 shroud, whichisn't

Memory support the best place to getrid of its heat.
4 slots:max 128GB DDR4 . ) ] ;
(Upto 5333MH2) Meanwhile, there’s animpressive

Expansion slots
One 16x PCI-E 4, two 16x PCI-E 3

Networking
1x Intel 2.5 Gigabit LAN

Cooling
Six 4-pin fan headers, VRM
heatsinks, M.2 heatsinks

count of four M.2 ports, each covered
with a heatsink, and the top three ports
support PCI-E 4. We suggest using the
top slotif you have a single SSD, as the
two slots below it sit under a single large
heatsink, requiring you to remove your
graphics card to access them.

In addition, an SSD in the top slot won't
be atthe mercy of any warm exhaust
air your graphics card expels. The top

6 xSATA 6Gbps 3xM.2PCI-E 4, 1x

M.2 PCI-E 3/SATA 6Gbps, 2 x USB 3.1
Type-A,2xUSB 3.1Type-C,1x USB
3.1Type-Cheader,2 x USB 3,2 x USB
2,1xLAN, 3 x surround audio out

heatsink kept our PCI-E 4 SSD at a steady
66°Cunderload, whichis atad warm
compared with the competition but still
well away from throttling.

Dimensions (mm)

300x244

Like other Gigabyte Vision boards
we've seen this year, there's very little

RGB lighting apart from a subtle strip on the 170 shroud.
However, this board is geared towards clean builds and
creators, rather than gamers who want to still see their
motherboard when they close their eyes.

That said, if you do want to give your retinas some
action, there are four RGB headers catering for 3-pinand
4-pin connectors.

There have been some cuts to the specifications to keep
the price reasonable though. The Z590i Vision D costs £50
more, which buys you Wi-Fiand Thunderbolt 4 support,
which are sadly lacking onthe Z590 Vision G. Apart from
Q-Flash Plus, Gigabyte's version of USB BIOS Flashback,
there are precious few overclocking and testing tools too,
butagain, thisisn't really the focus of the board.

What you do get are eight Type-A USB ports on therear
I/0 panel, plus two Type-C ports anda USB 3.1 Type-C
header. There's 2.5 Gigabit LAN and Realtek ALC4080
audio as well, although fan headers sit at arather average
count of six.

Gigabyte's Windows software s also really well
designed, with special mention going to the System
Information Viewer, which provides highly granular control
over fan speeds and even allows you to choose alternative
temperature inputs to control them, rather than just
the CPU.


http://cclonline.com

i BENCHMARK RESULTS

GIMP IMAGE EDITING
Gigabyte Z590 Vision G 71,488 71,198
Asus ROG Strix Z590-E Gaming 71,269 72,068
HANDBRAKE H.264 VIDEO ENCODING
Gigabyte 2590 Vision G 715,616 | 727,777

Asus ROG Strix Z590-E Gaming

HEAVY MULTI-TASKING
Gigabyte Z590 Vision G 285,081 299,978

Asus ROG Strix Z590-E Gaming 295,915 300,682

SYSTEM SCORE

275,508
274,018

263,119 273,780

Gigabyte Z590 Vision G

Asus ROG Strix Z590-E Gaming

Stock speed Overclocked

CINEBENCH R23
Multi-threaded

Gigabyte 7590 Vision G 16,073 16,385
Asus ROG Strix Z590-E Gaming 15,593 16,484
Single-threaded
Gigabyte 590 Vision G ;é?g
. 1,700
Asus ROG Strix Z590-E Gaming 1,630
Stock speed Overclocked
FAR CRY NEW DAWN
1,920 x 1,080, Ultra settings
Gigabyte Z590 Vision G 113fps 148fps
grps [N 55t
Asus ROG Strix Z590-E Gaming M2fps 145fps
vigros [N saes (i

Stock speed min Stock speed avg

Overclocked min [l Overclocked avg

TOTAL SYSTEM POWER CONSUMPTION

Idle
Gigabyte Z590 Vision G 73W | 109W
Asus ROG Strix Z590-E Gaming =~ 74W | 91W
Load
Gigabyte Z590 Vision G 305w 326W
Asus ROG Strix Z590-E Gaming 285W 355w
Lower is better
Stock speed Overclocked

You can do the samein Gigabyte's pretty new white EFI,
whichis well laid out with popular overclocking options
allin the same tab, whichis animprovement over older
Gigabyte EFIs. Sadly, while there are various temperature
sensors from which to choose for fan control, none of them
allows you to strap athermal probe to them, so you can't
use coolant temperature in your water-cooling loop to
control radiator fans, for example.

701832 727,824 :::

Performance

The Vision G's RealBench performance was on par with
other Z590 boards we've tested, althoughits audio
performance in RightMark Audio Analyzer was a bit
disappointing, with a noise level of -98dBA and dynamic
range of 99dBA. The sound quality will be fine for most
people, butif audio quality is a priority you can get better
performance elsewhere.

Overclocking was easy, though, with 1.38V needed to get
our CPU to an all-core overclock to 5.1GHz. With Adaptive
Boost Technology enabled, the Cinebench R23 mullti-
threaded score was 16,073, which rose to 16,385 with the
manual overclock. The manual overclock also resulted
in gains in our video encoding and multi-tasking tests,
but there were limited gains compared to using Adaptive
Boost Technology.

Power consumption was a little higher than that of the
Vision G's mini-ITX sibling, but not by much, and the CPU
temperature was close to 90°C under sustained load. Its
power draw was more restrained once overclocked than
the Asus ROG Strix Z590-E Gaming WiFi, although that
board was more frugal at stock speed.

Conclusion

There's less to tempt high-end users to the Vision G than
the mini-ITX Z590i Vision D withits Thunderbolt 4 support
and Wi-Fi. However, the Gigabyte Z590 Vision Gis good-
looking, it can provide a home to an extensive PCI-E 4
storage array, and it keeps your SSDs and VRMs cool. It
provided a solid base for overclocking the Core i9-11900K
as well, and the same will go for Intel's Core i5-116 00K or
Corei7-11700K.

While there are few flies in the ointment, other than
lacklustre audio performance, this board does notably
lack extra features. Otherwise, though, it offers a solid
overclockable motherboard for a reasonable price,
especially if you're bored with the visual design of the
usual black gaming-focused motherboards.

ANTONY LEATHER

VERDICT
A solid Z590 board for the money, although it lacks
high-end features.

WANDAVISION

Attractive design

Four heatsink-
equipped
M.2 ports

Solid feature set

DOUBLE VISION

= Average VRM
andM.2 cooling

= Onlysixfan
headers

= No Wi-Fi

PERFORMANCE

32/35

28/35
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/ COOLING

CPU AIR COOLER

ICEGIANT PROSIPHON
ELITE /€150 nevar

SPEC

Intel compatibility
LGAT115x%,LGA1200,
LGA2066,LGA20M

arge air coolers have plenty
. going forthem. They're much

less hassle than a full water-
cooling system, but can often handle the
heat produced by high-end overclocked
CPUs while remaining relatively quiet. You
don'thave to worry about pumps, coolant or
leaks - you canjust fitthem and then forget
aboutthem. Their size can be anissue, though,
taking up ahuge amount of space around the CPU
socket, butthathasn't prevented IceGiant from creating
one of the largest aid coolers we've ever seeninthe
ProSiphon Elite.

Thankfully, it's only 164mmtall, soit's unlikely to runinto too
many issues with CPU clearance in the vast majority of ATX
and micro-ATX cases. It's compatible with all current sockets
too, including all generations of AMD's Threadripper sockets.
Accordingly, it sports four 20mm fans (really) and ahuge
heatsink that uses a two-phase dielectric fluid that combined,
acts like abunch of giant heatpipes.

Infact, if you look inside the heatsink from the edge, you
can see alarge centre pipe and three enormous horizontal
channels for the liquid and vapour to move inside, dumping
the heatinto eight heatsink sections once the vapours cool
and condenseinside.

The cooler makes use of gravity to transfer the liquid back
tothe contact place whereit's heated and phase-changes
into vapour again, moving heat away from the contact plate.
The company claims this effect works whether the cooleris
mounted on a vertical motherboard orif the motherboardis
flatandface up.

The contactplateitself is enormous, whichis good seeing
as IceGiant makes a song and dance about
Threadripper compatibility. It's certainly large
enoughto cover all but tiny slivers of the edge of
a Threadripper headspreader, whichis far bigger
than any other universal heatsink we've tested.

AMD compatibility

Socket AM4, TR4/TR4X

In stark contrastto many large air coolers,

memory clearanceis only a slightissue, thanks

251x129x164 (W x D x H) toagenerous gap of 48mmunderneath the
Fans i heatsink, although this does mean the likes of
4x120mm Corsair's Vengeance RGB Pro modules, which
gt;:;;d/_\"mse are some of the highest models we've used, are

justa couple of millimetres too tall.

Nearby I/0 shrouds and VRM heatsinks can also potentially
be anissue, although we tried several boards where the
shroud extended well above the actual /0 bracket, and they
all fitted underneath the ProSiphon Elite’s massive heatsink.

The fans are mounted on the sides of the heatsink, so have
no bearing on memory or motherboard clearance. Two fans
are mounted out of the box in pull mode, with a further two
includedinthe box that you can addin push mode. They're
reasonably powerful, with peak speeds of 2,300rpm, and
use standard screws to fit. As such, if you wanted, you could
use your own fans, perhaps to add some RGB lighting to the
equation, or to liven up the otherwise bland black exterior a bit.

Installation can be tricky due to the size and weight
of the cooler, although the mounting mechanisms are
relatively simple. The mount for AMD sockets has asingle
large top plate that sits over the CPU socket, securingto the
mounting threads on Threadripper motherboards and the


http://overclockers.co.uk

i TEMPERATURE RESULTS!:
AMD SOCKET AM4 DELTA T

IceGiant ProSiphon Elite (four fans) _ 50°C
IceGiant Prosiphon Elite || 51

Corsair iCUE H100i Elite Capellix | s c
Lian Li Galahad 240mm | s
Antec Neptune 240 | - 53°C
be quiet! Silent Loole -53°C
Lower is better
INTEL LGAT1200 DELTAT
Lian Li Galahad 240mm |‘ - 60°C
Corsair iCUE H100i Elite Capellix |‘ -61“C
Antec Neptune 240| -55°C
be quiet! Silent Loop2| -56"C

IceGiant ProSiphon Elite (four fans) _ 68°C
IceGiant Prosiphon Eiite | 7oc

Lower is better
AMD SOCKET TRX4 DELTAT
NZXT Kraken X73 | iz
NZXT Kraken X63 | Bl

IceGiant ProSiphon Elite (four fans) _ 59°C
IceGiant ProSiphon Elite _ 62°C

Corsair HI00i Pro XT | Bl c:c

Lower is better

stock backplate on Socket AM4, whichis suspended by a
quartetof pins.

The mount for Intel sockets uses a similar arrangement,
althoughit took us afew tries to get right with our LGAT1200
system. The pins can be tricky to secure fully, and any
unevennessis magnified with such atiny areato cool. The
cooler only secures using two screws, and we'd prefer to see
afour-pointmount forthe cooleritself givenits weight.

We can'targue with theincluded tube of Thermal Grizzly
Kryonaut thermal paste, though, and the instructions were
simple to follow, with the components bagged up according
tothe socketyou're using.

Performance

Inour LGA1200 system dealing with a Core i9-11900K, the
IceGiant ProSiphon Elite managed adelta T of 70°C with two
fans and 68°C with four fans strapped to the already imposing
heatsink. It performed similarly to the be quiet! Silent Loop
2,whichmanagedadelta T of 66°C, but with slightly lower
noise levels. However, the CorsairiCUE H100i Elite Capellix
did abetterjob of handling this CPU's high heat density, with a
CPUdeltaT of just 61°C, albeit with considerably more noise at
full speed.

ICET VANILLAICE
No leaks or noisy pumps = Expensive

Excellent cooling
onmostsockets

= No lighting or software control

= Liquid coolers better

No need for a radiator mount in some situations

The performance differences were much closerin our
Socket AM4, with the ProSiphon matching the Corsair cooler
with two fans and beating it by one degree with four fans
installed. However, this result was only a couple of degrees
coolerthanthe far cheaper Antec Neptune 240, while the
Corsair cooler also sports RGB lighting and software control.

Finally, as the ProSiphonis kitted out with an enlarged
contact plate, we strappeditto our Threadripper 3960X
system, whereitmanaged adelta T of 62°C with two fans and
59°Cwith four fansinstalled. This was cooler than the Corsair
H100i Pro XT we usedin our last group test on a Threadripper
system, although the NZXT Kraken X63 and X73 were cooler
still, thanks to their large radiators.

Conclusion

ThelceGiant ProSiphon Elite can compete with the best
240mmliquid coolers out there, andit has plenty of appeal
with no liquids or pump noise, and you don't need aradiator
mountinyour case either. The price is high, though, and with
no change from £150, there are much

cheaper options, especially if you're SocketAM4
dealing with a mainstream CPU and not COOLING
ahigh-end Threadripper monster.

Performance on LGAT200 was 39/ 40 )
lacklustre, and eventhe £80 Antec FEATURES
Neptune 240 bettered the ProSiphon
here. Forahassle free, air-cooled 13/20
way of getting awesome cooling DESIGN
onother sockets, though, especially 14 / 20
those withlargerheatspreaders,the ...
ProSiphon Elite is aninnovative cooler VALUE
that air-cooling purists with love, as 18 / 20
longasyourmemoryfitsunderneath ...
itof course. FITTING
ANTONY LEATHER MEdium

OVERALL SCORE
VERDICT

An awesome air cooler that can easily
tame the most powerful desktop CPUs,
although it's very expensive.

LGA1200
COOLING

32/40

FEATURES

13/20

14/20

FITTING

Socket TRX4
COOLING

36/40

FEATURES

13/20

DESIGN

14/20

FITTING




/PERIPHERALS

GAMING MOUSE

ROCCAT KONE
PRO /£70 nevar

ICECREAM
KONE

Excellentall-round
performance

Comfortable,
easy-grip design

Impressively light

TRAFFICKONE

= Notideal for
fingertip grip

= Onthe
expensive side

SPEC

Weight
66g

he Roccat Kone Prois the newest addition
. to the company's line-up of gaming mice,

which alsoincludes our current ultra-
lightweight mouse of choice, the Burst Pro. The Kone Pro
isinfact even lighter than that model, weighingin atjust
664g. However, it eschews the modern trend for symmetrical
lightweight mouse shapes andinstead has aresolutely
right-handed design.

This lopsided shape, with a high left side that slopes down
to theright, makes for amore comfortable wrist angle for
right-handed users, in the same way as the raised centre
portion of ergonomic keyboards.

This design particularly enhances the comfort of this
mouse for use with a palm grip, where your whole handis
draped over the mouse.

However, the right edge where your left andring fingers
restisn't as comfortable as the same area on the Corsair
Sabre RGB Pro (see p30) in palm grip. Conversely, the Kone
Pro’s back endis shorter, soit's better suited to fingertip
grip than the Corsair, thanks to the extra clearance under
you palm. Inthis regard, it's more of a hybrid design than the
resolutely palm grip-focused Sabre. The Roccat's surface
also has a pleasantly smooth, matt finish that provides a
good level of grip.

Interms of styling, the rear portion of the mouse s plain,
withits black plastic finish and simple painted-on silver

logo. Instead, the pizzazzis kept up front, with
RGB lighting shining through the translucent
leftand right buttons, creating a firefly-like
effect. It's adesign choice thatmakes a

Dimensions (mm)

72x126 x40 (W x D x H)

certain sense, as the tip of the mouseis the

Sensor

most visible whenin use, but that could also
prove distracting.

Roccat Owl-Eye 19K (based on
PixArt PAW 3370) sensor, 19,000
DPI,50g acceleration, 400 IPS

Buttons

5 (left, right, scroll wheel,
back, forward)

Cable

1.8m, lightweight braided
Extras

RGB lighting, DPI button
onunderside

Meanwhile, the braided cable measures
1.8mandis very flexible, soitdoesn't push
back annoyingly against your movements.

It also arrived withimpressively few kinks,
making for a tidy setup. Two very large glide
pads, plus a small circular pad around the
sensor, provide a very smooth, stable gliding
experience and you even get a spare set of
pads too.

You get the standard five buttons atop the mouse, with
aDPIbutton onthe underside, and that's basically it for
features - it's a simple mouse. Roccat uses its own Titan
optical switches and Owl-Eye optical sensor (based onthe
PixArt PAW 3370) and both feel very good in action, offering
a crisp response and accurate tracking respectively.

Meanwhile, the scroll wheel has anintriguing hollowed-
outdesign, withjust a thin, flat outer circle and three spokes
to save weight. This makes it feel very precise to use, with
minimalinertia as you scroll up and down from one notch
to the next, whichisideal if you use the wheel to change
weapons in games, forinstance.

Finally, Roccat's excellent software is on hand to change
all the usual settings, such as DPI levels, lift-off distance and
button assignment, and these settings can be saved to the
mouse for use on other PCs.

Conclusion
The Roccat Kone Prois a decent gaming mouse. It's very
lightweight and has a great sensor

and switches, nailing the basics. The DESIGN
shape s aninteresting hybrid thatisn't 15/20
necessarily preferableforanygiven "
grip style, but we found it worked FEATURES
well for palm grip and not so well for 12/20
fingertip grip. The only problemis ...
the £70inc VAT price tag, whichisa PERFORMANCE

little steep for such a simple mouse.
With adropin price, this would be an
undeniably solid option.

EDWARD CHESTER

21/30

VERDICT

A solid high-end gaming mouse option
for right-handed users, although it's
quite pricey for what's on offer.
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SUBSCRIPTION /OFFER

[LIHCHILLBLAST AERO
RGB GAMING MOUSE

WITH A 12-MONTH SUBSCRIPTION TO CUSTOM PC

SPEC
« SensorPixArt PAW3327DB

« DPllevels800,1,600,2,400,3,200,4,800 and 6,200
= Switches Huano (10-million click lifetime)

e RGB lighting 11 modes switchable

« Software programmable Supports macro for all buttons
« Pollingrate 125,250, 500 and 1000Hz switchable

e Tracking speed 220 inches per second

e Acceleration30G

e Weight72g

e Ascended cord Light and flexible
 Dimensions (mm) 67 x128 x 38 (W xD x H)

Our generous pals at Chillblast are kindly offering an award- The PixArt PAW3327DB sensor allows for high DPI levels,
winning Aero RGB gaming mouse (see Issue 208, p33) to while the all-Huano switches provide longevity and a tactile
anyone who takes out a 12-month UK subscription to Custom click response. Chillblast’s braided, ascended cord also means
PCmagazine. you're never impeded by the cable, while support for horizontal

Designed in Poole, Dorset, by Chillblast's team of gaming acceleration of up to 30G means even professional esports
experts, the Aero RGB is designed for competitive gaming. Its players will never overwhelm its tracking hardware.
honeycomb mesh design retains incredible strength, while A plethora of customisation also awaits in the software,
allowing ventilation to keep your palm cool and fresh. where you can program sensitivity, polling rate, recordable
Meanwhile, its carefully optimised 72g weight s ideal for macros and RGB lighting effects. The Aero RGB is an awesome
gamers who want the fastest possible reaction times. weapon for your favourite MOBA, FPS or strategy title.

SUBSCRIBE TODAY!

£45 for 12 months - UK ONLY use code cPcMoUSE
JJ 01293 312182 R custompc.co.uk/chillblast

Mouse will be delivered within 28 days of signing up for subscription. Limited quantities available. This subscription gift will be awarded on a first come first served basis.
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/PERIPHERALS

GAMING MOUSE

CORSAIR SABRE
ROB PRO /£50 nevar

SABRE
RATTLING

Comfortable
palm grip design

Lightweight

Good value

BREAD KNIFE
BRANDISHING

= Notthe grippiest
outside surface

= Notideal for
fingertip and
claw grip

SPEC

Weight
749

he Sabre RGB Pro is Corsair's new palm grip-
. focused gaming mouse, whichincorporates a

large, rounded, curvy design to make fora
comfortable, palm-filling shape. It also embraces the
modern move towards lighter mice - a significant shift for
Corsair, given thatits mice have tended to be on the heavy
side - and the Sabre RGB Pro weighs just 74g.

The most obvious and long-running comparison to the
Sabreis Razer's DeathAdder series, with its similar non-
symmetrical design, wide back end, raised left edge and
downward-sloping right edge. It's similar also to the Roccat
Kone Pro (see p28) but that mouse is a littler shorter and
wider at the back.

The upshot of this designis a mouse thatfills the
underside of your palm, making for a comfortable, relaxed
grip. It can also be used with fingertip and claw grip styles,
but the sheer size of the back end means there's not much
room to manoeuvre the mouse under your palm.

The surface of the mouseis also interesting, asit's a
cross between the slightly rough plastic typically used on
areas such as monitor surrounds (similar to the SteelSeries
Aerox 3's surface), and the fine finish that's almost like a
matt paint, which you find on mice such as the Logitech G
Pro Superlight.

It feels reasonably grippy - particularly in this summer
heat - but not quite as much as the latter types of finish, or
as the proper rubber used on the Razer Viper. Regardless,
because this mouse is primarily designed for palm grip use,
the grippiness of the sides isn't too important, as you don't

tendto lift the mouse up and down quite
as much.

The Sabre RGB Pro looks smart too, with
itsilluminated scroll wheel and Corsair

Dimensions (mm)

70x129%x43 (W xD xH)

logo, the lighting of which can be controlled
independently. On the side there's also a trio

Sensor

PixArt PMW3392 sensor, 18,000
DPI, 50g acceleration, 400 IPS

of white LEDs to indicate the selected DPI
level. It's asensible place to put them, as you

Buttons

6 (left, right, scroll wheel,

back, forward, DPI)

can see them even when your handis on
the mouse, althoughit's debatable just how
often you might look down at themin the

Cable

1.8m, lightweight braided

heat of battle.
You get six buttons on this mouse, with

Extras
RGB lighting

atop-mounted DPI button sitting behind
the scroll wheel. They all feel crisp and

responsive, and we got on well with their fairly light action.
Meanwhile, the cable is of the very loose braided type,
with a thininner core of cable surrounded by an oversized
braiding. It's supple and doesn'tinterfere with your
movements, although it was quite kinked out of the box.

This mouse’s large footprintis supported by four small
glide pads that provide a very stable footing, but the mouse
doesn't glide quite as smoothly as the Roccat Kone Pro.

As for sensor performance, the PixArt PMW3392 delivers
the sort of stellar performance we'd expect of amodern
mouse, with smooth, accurate tracking no matter how
extreme our movements.

Meanwhile, Corsair's software is on hand to switch up
the DPI levels, lighting and more. What's more, thanks to
the company’s extensive RGB-enabled productrange, it's
easy to syncup your mouse, case, keyboard, fans and more
via the same software.

Conclusi DESIGN
oncuusion

The Corsair Sabre RGB Prois a great 18/20 _____
mouse for gamers who like to use FEATURES
apalm grip or just generally like a 14/20
large, contoured mouse shape.It's
comfortable to hold and delivers all PERFORMANCE

the performance you'd expect from
amodern gaming mouse. With a
competitive price and light weight, it's
one of Corsair's best miceinyears.
EDWARD CHESTER

28/30

VERDICT
Comfortable, light and with great
performance. There's a lot to like here.
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/LAPTOPS

GAMING LAPTOP

ASUS TUF DASH
=15 /£1,299 nevar

SPEC
cPU

3.3GHzIntel Corei7-11370H

sus’' TUF hardware usually tries to balance
. performance with value, and the Dash F15is no
different - this laptop costs £1,299 inc VAT, but it
includes an RTX 3070 and a new Corei7-11370H processor.
This 11th-gen Intel CPU has four Hyper-Threaded cores,
alongside base and boost speeds of 3.3GHz and 4.8GHz,
and amaximum TDP of 35W - that's 10W lower than the
chips usually usedin gaming laptops. Intel wants this CPU
tofind ahomeinside slimmer, lighter laptops, but Asus has
redressed the balance by deploying performance modes
that sometimes push the chip back up to 45W with higher
clock speeds.
There are power considerations with the
RTX 3070 8GB too. Inthis machine, itruns
at 1290MHz with aboost peak of 1390MHz,

Memory thanks toits low TDP of 85W. That will restrict
IS 20Oyl DIPiRe: performance - the Aorus 15G XC (see Issue
Graphics . - .

Nvidia GeForce RTX 3070 213,p30) is pricier than the Asus, but it deploys
Soream the same GPU at 105W for faster clock

15.6in1,920 x 1,080 IPS 144Hz

speeds. Therest of the F15's specificationis

Storage solid, if unspectacular - ithas 16GB of dual-
512GB SK Hynix channel 3200MHz DDR4 memory, a512GB
HFMST2GD3IXOTSNM.255D SSD, Gigabit Ethernet and dual-band Wi-Fi6.
Networking

Dual-band 802.11ax Wi-Fi,
Gigabit Ethernet, Bluetooth 5

The F15's affordability means there's not
much to shout about onthe outside. The

Weight
2kg

chassis combines plastic and metal, mostly
inblack, and it looks underwhelming and

Ports

3xUSB3.2Gen1,1x Thunderbolt
4/USB Type-C, 1x audio, 1x HDMI

feels cheapin some areas. Build quality is
good enoughto ensure that this machine

Dimensions (mm)

360x252x19.9 (WxDxH)

will survive frequent transport, though, and
the weight and thickness of 2kg and 19.9mm

Operating system

Windows 10 Home 64-bit

arefine.
The left-hand side has a USB Type-C/

Warranty
One year parts and
labourreturnto base

Thunderbolt 4 port that supports up to 100W
of power delivery. Elsewhere, the Asus has
three USB 3.2 Gen 1ports and an HDMI 2 port.

Still, the absence of awebcam, card reader, or fingerprint
reader meanthe Asus s limited compared with many
competing laptops.

The keyboard has no numberpad either, and its turquoise
backlight can'tbe changed. It's fast, consistent and
comfortable, soit's fine for mainstream gaming, but it lacks
crispness. The trackpad buttons are also soft, so you'll want
touse aUSB mouseif possible. Then there are the speakers:
the top-endis tinny, the mid-range is muffled, and the bass
is overwhelming and lacks detail - you'llwant aheadset or
external speakers for this machine.

Performance
In Assassin's Creed Valhalla and Cyberpunk 2077, the Asus
returned 99th percentile minimums of 39fps and 36fps.
Those framerates are playable, evenif you won't always hit
a60fps average. InDoom Eternal, the F15 managed a 99th
percentile result of 95fps, so esports games at high frame
rates are unlikely to be anissue. However, the Dash F15 also
has a Turbo mode option, which ups the GPU boost clock by
100MHz over the standard Performance mode, and resulted
inthe Assassin’'s Creed and Cyberpunk 99th percentile
results rising to 46fps and 39fps. This is well worth having,
althoughit also resultedinlouder fan noise.

Meanwhile, the processor scored 59,780 in our single-
threaded image editing benchmark, and that's superb
- betterthanthe Aorus' 52,183, and faster than Core i9
CPUs. That bodes well for games, where you won't find
bottlenecks, and the F15 handles web browsing, office apps
and photo editing withoutissues.

Withjust four cores, the Corei7-11370H s ordinary in
our multi-threaded video encoding benchmark though -
it falls behind the older Intel Core i7 chip and further behind
AMD's Zen 3-based laptop silicon, soit's not the best
option for content creation. The SSD is only middling too,
with read and write speeds of 1,413MB/sec and 834MB/


http://scan.co.uk
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DOOM ETERNAL
1,920 x 1,080, Vulkan, Ultra Nightmare settings
145fps 1 ::

Asus TUF Dash F15 95fps

ASSASSIN'S CREED VALHALLA
1,920 x 1,080, Ultra High settings, High anti-aliasing
Asus TUF Dash F15

39fps 59fps

CYBERPUNK 2077
1,920 x 1,080, Ultra preset, no ray tracing
Asus TUF Dash F15

36fps 54fps

METRO EXODUS
1,920 x 1,080, Ultra settings, High RT, PhysX off, HairWorks off

Asus TUF Dash F15 27fps 52fps

93th percentile

Average

sec - that's faster than a SATA drive, but you can get quicker
performance elsewhere.

The thermalresults could be better as well. The GPU delta
T of 51°Cis fine when running high-end games, but hot air
is ejected from the right-hand side, so your mouse hand
canfeeltoasty. The laptop’s undersideis too hot foritto be
comfortable on your lap when gaming as well, and the metal
above the keyboard was warm. In a tricky work test, the CPU
peaked atahigh delta T of 77°C and throttled to just under
4GHz, while external temperatures remained high. The fan
noise was noticeable and high-pitched here too.

It's not allbad news. In mainstream games and esports
titles — and during everyday workloads - the Asus remained
far quieter thanin our stress tests, and the underside was
coolertoo.

DASH
Solid 1080p gaming ability

RUSH
= Weak version of the RTX3070

Good CPU for everyday tasks = Notthebest CPU
for tough work
Reasonably robust,
slimand light = Mixed thermal performance
Includes Thunderbolt 4 = Weak speakers

Meanwhile, the 15.6in,1080p IPS display has a 144Hz
refresh rate with adaptive syncand a 3ms response time,
soit's well suited to gaming - it's smooth, fast and tear-free;
only the most demanding competitive gamers will wanta
quicker screen.

Ithas decentimage quality too. It covered 96.7 per cent
of the sSRGB gamut with adeltaE of 2.58 and a colour
temperature of 6,945K. The latter figure is a tad cool, so
the colours do lack a little vibrancy, butit's not ruinous. The
brightness level of 284cd/m?is good enough forindoor use
and contributes to a decent, punchy contrastratio of 1,136:1.

The Dash F15 lasted for just an hour and 20 minutes when
gamingonits battery, whichis a normal result. Impressively,
though, it lasted for eight hours in an everyday work test.

Conclusion

The Asus TUF Dash F15is one of the more affordable gaming
laptops around, and there are positives to find beyond the
price. It has the pace to tackle mainstream games and
esportstitles, its CPU can handle everyday computing and it
has a decent screenin arelatively slim, light chassis.

In plenty of areas, though, the F15is average. It has one of
the slowest RTX 3070 laptop implementations we've seen,
the CPUisn't greatin multi-threaded software and the Asus
hasinconsistent thermal performance and underwhelming
speakers. Ultimately, you get what you pay for. The Asusis
a capable everyday laptop, but spending more will buy you
better performance and quality.

MIKE JENNINGS

VERDICT
An affordable and capable gaming machine, but the
price results in compromises in important areas.

PERFORMANCE

19/25

DESIGN

18/25

19/25
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AMD X570 GAMING PC

WIRED2FIRE ULTIMATE -
POWERED BY MS| /£3,250 neuar

ired2Fire’s Ultimateis the first rig we've seen with
. Nvidia's new GeForce RTX3080 TiGPU.It'sa
fearsome piece of pixel-pushing hardware,
with 10,240 stream processors and 12GB of memory, and
Wired2Fire's PC uses an MSI-made card that ups the
original boost speed from 1695MHz to 1770MHz.

The powerful GPU sits alongside AMD’s 12-core Ryzen
95900X.It's asuperb CPU for content creation and other
trickier work tasks, andits Zen 3 hardware runs atits
conventional base and boost speeds of 3.7GHz and 4.8GHz.
It's topped by an MSIMAG CoreLiquid 240R cooler, which
has aradiatorin the top of the case and an attractive RGB

SPEC
cPU

32GB Corsair Vengeance
RGB Pro 3600MHz DDR4

Storage
1TB Samsung 980 Pro SSD

Networking
Gigabit Ethernet, dual-band

Cooling

CPU: MSIMAG CoreLiquid
240R with2 x120mm fans;
GPU: 3 x 80mm fans; front: 3 x
120mm; rear: 1x 120mm fal

Front:2xUSB 3.2 Gen1,1x USB
3.2Gen2Type-C,2 x audio; rear: 3
xUSB3.2Gen2,1xUSB3.2Gen2

Type-C,2xUSB3.2Gen1,2xUSB2,

Operating system
Microsoft Windows 10 Home 64-bit

Warranty

Two years parts and labour collect
andreturn, followed by three
years labour only returnto base

LED waterblock.

The CPUis an excellent content-
creation option, andit's appropriately
accompanied by 32GB of RGB-equipped
Corsair Vengeance RGB Pro 36 00MHz
DDR4 memory, and storage comes from
a1TB PCI-E 4 Samsung 980 Pro SSD.

It's all powered by an MSIMPG A750GF
PSU, whichimpresses with 80 Plus Gold
certification and a modular design.

There's alot of MSIhardware here, and
that continues with the X570 Gaming
Edge WiFimotherboard, which has decent
USB options and Realtek ALC1220 audio.
There are limitations though - the second
16x PCI-E slotis restricted to 4x speed,
the second M.2 connector uses the slower
PCI-E 3 standard and you get dual-band
802.11ac Wi-Fiand Bluetooth 4.2 rather
than 802.11ax and Bluetooth 5.

This Wired2Fire system shares its
CPU with the pricier Chillblast Fusion
Testarossa (see p36), butits lower
price means it struggles to compete
elsewhere. Chillblast's machine has more
storage and a motherboard with better
networking and connection options.

Wired2Fire has used an MSI chassis
for this build too. The Gungnir 110M looks
the part, with a slatted, angled fagade,
atempered glass side panel and three
RGB LED intake fans. Measuring 450mm

talland 430mm deep, it's far smaller than the Chillblast's
Fractal case, soit's easier to slotinto compact environments.

The top of the case has aUSB 3.2 Gen 2 Type-Cportand
abuttonfor altering the lights, while the inside has a PSU
shroud, rubber grommeted cable holes, and neat cabling.
Meanwhile, around the back you'll find a 2.5in mount and
two admittedly flimsy 3.5in bays.

It's a solid case, but there are weaker areas. It's a little
cramped inside: the bottom of the boardiis tricky to reach,
and the CPU cooler's radiator blocks the memory slots at
the top of the case. There’s no doubt that the Chillblast's
case s better, with amore spacious interior and loads of
storage room.

The Wired2Fire matches Chillblast's excellent warranty
though. Both systems have five years of labour coverage
alongside two years of parts coverage with collect and
returntransport.

Performance

The Wired2Fire PC may be cheaper than the Chillblast,
butthe RTX 3080 Tiproved a better gaming option than
the Chillblast's Radeon RX 6900 XT. In Cyberpunk 2077,
the RTX 3080 Tireturned a 99th percentile minimum of
38fps, 5fps ahead of the 6900 XT. That score improved

to 46fps with ray tracing and DLSS activated, the latter not
being aluxury afforded to the AMD card. InDoom Eternal,
meanwhile, the Wired2Fire machine hit 144fps, which was
marginally quicker than the Chillblast.


http://wired2fire.co.uk

: BENCHMARK RESULTS
N

64170 ol 126

GIMP IMAGE
EDITING

490

HEAVY MULTI-
TASKING

HANDBRAKE H.264
VIDEO ENCODING

Jao

SYSTEM
SCORE

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

Wired2Fire Ultimate 254fps

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

Wired2Fire Ultimate 144fps 231fps

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

Wired2Fire Ultimate 59fps 81fps

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

Wired2Fire Ultimate 44fps 58fps

CYBERPUNK 2077
2,560 x 1,440, Ultra preset, no ray tracing
Wired2Fire Ultimate

70fps 82fps

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

Wired2Fire Ultimate 38fps  43fps

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

Wired2Fire Ultimate 53fps 93fps

3,840 x 2,160, Ultra, HairWorks off, Advanced PhysX off, High RT

Wired2Fire Ultimate 37fps 56fps

93th Percentile Average

The Nvidia GPU also achieved a 99th percentile result
of 37fps at 4K in Metro Exodus with ray tracing and 48fps
with DLSS. Not surprisingly, that's faster than the AMD GPU.
Without ray tracing, the Nvidia's minimum of 47fps was
acouple of frames per second behind the AMD GPU, but
that's aminor difference. The Wired2Fire machine only fell
behind significantly in Assassin’s Creed Valhalla, but while
the AMD card had adecentlead there, the RTX 3080 Ti still
comfortably plays the game at 4K.

388fps : :

The processoris no slouch
either. The Wired2Fire
system delivered Handbrake
and multi-tasking results that
crept ahead of the Chillblast,
and it was barely slower
intheimage editing test.

The differences are small,
though, and both systems
offerahuge amount of
power from their Ryzen 9
5900X CPUs.

The Samsung 980 Pro
SSDis agreatinclusion as
well - its respective read and
write speeds of 7,134MB/
secand 5,195MB/secinthis
machine are superb, and while you won't often see those
speedsin standard use, it's good to know you have such fast
datatransfer speeds ontap if you need them.

The Wired2Fire was good in thermal tests as well. It was
consistently quiet, with the noise from this machine and the
Chillblast both proving easy to overpower with speakers
oraheadset. The CPU and GPU delta Ts of 53°Cand 51°C
are solid too. The Wired2Fire's processor was marginally
quicker than the Chillblast's during work benchmarks:in
anall-core test, it hovered at around 4.15GHz, and single-
core testing regularly saw the chip achievingits 4.8GHz
Turbo pace.

Conclusion

Wired2Fire's Ultimate systemimpresses. The RTX 3080 Ti
will tackle any gaming task, it has ray tracingand DLSS, and
it's usually quicker than the rivalRadeon RX 6900 XT. The
AMD CPU s great for content creation, and this rig has loads
of memory and a great warranty.

It's cheaper than the Chillblast, but this does mean a
weaker motherboard, a smaller SSD and a case with limited
upgrade potential. These aren't majorissues for most
people, though, and while this system costs over three
grand, it does offer Nvidia's latest GPU without paying the
silly prices we see for individual cards on eBay. Thisrigis
fast, reasonably affordable and available, makingit a solid
gaming choice if you can affordit.

MIKE JENNINGS

VERDICT
Great performance in games and multi-threaded work. It's
expensive, but you get a superb spec for that money.

WIRED2FIRE

Excellentgaming
performance

Terrific CPU

Generous
warranty

Cheaperthan
competition

WIRED4SOUND

= Mediocre
motherboard

= Average case

= Middling storage
capacity

PERFORMANCE

24/25

DESIGN

21/25

20/25
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AMD X570 GAMING PC

CHILLBLAST FUSION
TESTAROSSA /£3,799 neuar

hillblast's Fusion Testarossais a fast-paced
. contender with all the key hardware from

the red team, which seems appropriate
givenits Ferrari-inspired name. The RadeonRX 6900
XT graphics card deploys 16GB of memory and 5,120
stream processors, and this rig's Gigabyte-made
card has haditsinitial boost speed of 2250MHz
overclockedto 2365MHz.

The cardis physically impressive: it has loads of

RGB LEDs, alongside a small LCD that displays GPU

SPEC

CPU
3.7GHz AMD Ryzen 9 5900X

Motherboard
Asus ROG Strix X570-E Gaming

Memory
32GB G.Skill TridentZ RGB
3600MHz DDR4

Graphic§
Gigabyte Radeon RX 6900 XT 16GB

Storageu
2TB Samsung 980 ProM.2 SSD

Networking
2.5Gbps Ethernet, dual-band
802.11ax Wi-Fi, Bluetooth 5

Case
Fractal Vector RS

Cooling

CPU: Fractal Celsius+ S36 Prisma
cooler with3 x120mm fans;
GPU: 3 x 80mm fans; front: 2 x
140mm;rear: 1x140mm fan

PSU
Fractallon Gold 850W

Ports

Front:2xUSB 3.2 Gen1,1x USB
3.2Gen1Type-C, 1x audio; rear: 7
xUSB3.2Gen2,1xUSB3.2Gen2
Type-C, 1x optical S/PDIF, 5 x audio

Operatilig system
Microsoft Windows 10 Home 64-bit

Warranty

Two years parts and labour collect
and return, followed by three
years labour only returnto base

information or customimages and GIFs.
The 6900 XT does have 80 AMD Ray
Accelerators, and can handle ray tracing,

but AMD's DLSS equivalent s still absent.

Meanwhile, AMD's Ryzen 9 5900X is
one of the best content-creation chips
around thanks toits 12-core design, and
here, itruns atits stock base and boost
speeds of 3.7GHzand 4.8GHz, andit's
cooled by amassive Fractal Celsius+ S36
Prisma cooler with a 360mm radiator.

Chillblast has rounded out the
specification with 32GB of DDR4
memory clockedto 3600MHzand a2TB
Samsung 980 Pro SSD. This hardware
should scythe through content-creation
apps andtop games, and animpressive
Fractal Design PSU powersit, with a
fully modular design and 80 Plus Gold
certification.

The Asus ROG Strix X570-E Gaming
motherboardimpresses too. Itlooks the
part, with big heatsinks and plenty of
RGB LEDs, andit's packed with features.
It provides 2.5Gbps Ethernet, dual-band
802.1ax Wi-Fiand Bluetooth 5, and
ithas two 16x PCI-E 4 slots and two
PCI-EM.2 connectors.

Onthe board you'll find a generous
array of connectors and a POST display,
while therear|/0 panel servesup a

mighty count of seven full-sized USB 3.2 Gen 2 portsand a
Type-C connection. There's a high-end SupremeFX S1220A
audio codec, and this board includes eight SATA ports. It's an
excellent high-end option.

The case lendsiitself to storage too. Fractal's Vector RS
is abig bruiser that stretches 552mm from front to back. It
has room for six 3.5in hard disks and two 2.5in drives around
the rear, with the vibration-reducing hard disk bays hidden
behind a plate to keep the front neat.

The huge Vector has rock-solid build quality, and the
cablingis neat. The components are accessible too, and this
system’s band of RGB LEDs along the top are synchronised
withthe internal lighting. There's a USB Type-C connector on
the front as well.

The Chillblast shares its AMD processor with this month’s
Wired2Fire rig, and both machines have superb warranties,
with five years of labour coverage joined by two years
of parts protection with collect and returntransport. The
Chillblast beats the Wired2Fire with its larger SSD, better
motherboard and more versatile case, but Wired2Fire's
machine does have an Nvidia GeForce RTX3080 Tiand a
cheaper price.

Performance

The overclocked Radeon GPU deliveredits best performance
resultsin Assassin’s Creed Valhalla. At 2,560 x 1,440, the
AMD GPU returned a 99th percentile minimum of 75fps, with
that score decliningto 49fps at 4K. Those aren'tjust playable


http://chillblast.com

OUTRUN OUTCLASSED
Superb 12-core AMD CPU = AMD GPU beatenby
) RTX3080Ti
Versatile, feature-
packed motherboard = Chassis willbe too
large for some

Large and generous enclosure

= Pricierthanrivals
Excellent warranty

results — they're easily ahead of the Wired2Fire's RTX 3080
Titoo. Elsewhere, though, AMD's card fell behind — a sole
victory inDoom Eternal's 2,560 x 1,440 benchmarkisn't
muchto celebrate.

The Radeon RX 6900 XT zipped through Metro Exodus
without ray tracing with a 49fps 99th percentile result, and
it got beyond 30fps in Cyberpunk 2077 at 4K, but that's
pretty much unplayable in this game. Nvidia's card is faster
here,and AMD's relative lack of ray-tracing power and the
absence of a DLSS equivalent means you can't enjoy those
technologies onthe 6900 XT.Indeed, it couldn't even play
Cyberpunk 2077 with Mediumray tracing at 2,560 x 1,440.

Onthe plus side, AMD's 12-core processoris superb. Its
single-threadedimage editing score of 66,973 s solid, and
its result of 942,675 in our heavily multithreaded Handbrake
testis sensational - far beyond Intel's Core i9-11900XE.
That makes the Ryzen 9 5900X a fantastic choiceif you
need content creation and gaming ability in equal measure.
It's alittle slower than the Wired2Fire, but the differenceis
negligible. The SSD is brilliant too — its respective read and
write speeds of 7,126MB/sec and 5,202MB/sec are great,
andyou get 2TB of space as well.

What's more, Chillblast's systemis animpressive thermal
performer. The fan noise is modest and manageable when
gaming, and the GPU ran atboost speeds beyond 2400MHz
during games. The machine was barely any louder during
afull-system stress test, and in a multi-threaded work
benchmark, the Chillblast was consistently quiet, with the
CPUrunning atjust over 4.05GHz across all cores. There
were no temperatureissues - the CPU and GPU delta Ts of
5TCand56°Carefine.

BENCHMARK RESULTS:

:ii DOOMETERNAL
N 2,560 x 1,440, Vulkan, Ultra Nightmare settings

111 Chillblast Fusion Testarossa 265fps

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

Chillblast Fusion Testarossa 142fps 216fps

(i1 ASSASSIN'S CREED VALHALLA
¢ 2,560 x 1,440, Ultra High settings, High AA

©i:  Chillblast Fusion Testarossa 75fps 101fps

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

Chillblast Fusion Testarossa 49fps 64fps

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

Chillblast Fusion Testarossa 55fps 83fps

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

Chillblast Fusion Testarossa 33fps  40fps

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

Chillblast Fusion Testarossa 50fps 75fps

3,840 x 2,160, Ultra, HairWorks off, Advanced PhysX off, High RT

Chillblast Fusion Testarossa 29fps 40fps

99th Percentile

Average

Conclusion

The Testarossais expensive, butit does go some way to
justifying that price with excellent hardware. The processor
is atop-tier content-creation option, the motherboardis
packed with features, the sizeable SSD is fast, and the case
islarge, accessible and versatile.

Those attributes bode well for tough workloads, but the
Testarossaisn'tinfallible. The Radeon RX 6900 XT is fast,
but the Nvidia GeForce RTX 3080 Tiis generally faster,
particularly when you add ray tracing to the mix. Wired2Fire's
systemis significantly cheaper too, evenif both PCs cost well
over three grand. The Chillblast Fusion Testarossais a great
machine for content creation, future upgrades and additional
storage, butit's not necessarily the best optionin this price
bracket for gaming.

MIKE JENNINGS

VERDICT
A fast and versatile system with solid hardware choices,
but there are better (and cheaper) options for 4K gaming.

A

- B6413

GIMP IMAGE
EDITING

342,615

HANDBRAKE H.264
VIDEO ENCODING

HEAVY MULTI-
TASKING

doz. 163

SYSTEM
SCORE

)

(==

(2

)

PERFORMANCE

22/29

DESIGN

22/25

22/25




/ CUSTOM KIT

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

SANDISKIXPAND WIRELESS CHARGER SYNC /£99.99 incvarrorasecs

TheiXpand takes theidea of the simple wireless
charger andturnsitinto arelatively complicated
wireless charger and phone backup system.
When you put the phone onto charge, itbacks up
allthe data, which you canthen access viaan app
if youwantto restoreitto your phone, orto anew
phone that you've paired with the device.
Poweris provided by amicro-USB port or amains plug,
andtheiXpand connects to your phone via Bluetooth and
then to the same Wi-Finetwork as your phone. ltuses a2.4GHz
connection only though —it won't work with 5GHz, which canbe

KLIMBAMBOO LAPTOP
COOLER /£24.97 incvar

The propensity for laptop coolers to look like spaceships can be off-
putting, and the usual alternative is to go with a sleek or minimalist
design. In this case, however, KLIM has taken a completely different
approach, creating what's ostensibly a ventilated chopping board upon
whichtorestalaptop. Surprisingly, it's a very natural fit.

The baseis a chunk of bamboo with big vents cutinto it for the
twin 130mm fans underneath. Theilluminated fans, two USB ports
and speed control are located in a plastic compartment underneath,
whichis coloured to match the wood. There are fold-out legs on the
back and aremovable wooden bracket onthe front to prevent the
laptop from sliding off. The fans aren’t too loud, and while a metal
cooler would conduct heat, and woodis aninsulator, the airflow is still
fine for cooling a laptop.

The use of
illuminated fans
with a visually
rustic device
is faintly
absurd, but
it works.

Wood pun Would not

inconvenient if it means swapping your phone to alower speed. You can
secure the data ontheiXpandby creating an account, orusingaPIN
thatit generates on setup, so that you cantransfer the backup to
anew phone.
The chargeris quick and can function reliably through
thinphone cases, but it struggles with any barrier
over 3mmthick. The minorinconvenience of Wi-Fi
speed notwithstanding, thisis a very slick device that
handles its tasks with cool assurance.

Back down

COLORCORAL CLEANING
GEL /£10.99 incvar

The ColorCoral Cleaning Gelis a stinky viscous goop that, unlike most
stinky viscous goops, is designed to make devices clean, rather than cover
themin stinky viscous goop. The goopisideal for keyboards, but it works
onother computer peripherals too. The stink isn'thorrible, by the way - it's
aheady mix of citrus with hopefully enough of a cleaning chemical note to
itto deter curious children and pets fromwantingto tasteit.

Once you digthe gel out of the pot, youballit up and squashit onto
whatever youwantto clean, rollitaround abitand that's all thereis toit.
The effect of such ahaphazard cleaning methodis surprising - the gel
removes dust and any other material thatisn't firmly stuck to your device
very effectively.

Despite the goopiness of the gel, the ColorCoral can't gettoo deepin
betweenkeys or
other spaces, so
it'sasurface-level
jobatbest.Ifyou
wantto cleanan
objectfairly well,
butyou're shorton
time, the ColorCoral gelisideal.

Bleached coral Coloured coral


http://amazon.co.uk
http://westerndigital.com
http://amazon.co.uk

NANOLEAF SHAPES TRIANGLE
STARTERKIT /£89.99 incvar

Nanoleaf Shapes offer a sophisticated answer to the question‘how do
you putaddressable RGB lighting everywhere? The Triangle Starter

Kit starts with a choice of four, nine or 15 triangular panels, as wellas a
controller and enough linker pieces to hook all the bits inthe kit. Each
triangle operates as alight capable of displaying over 16 million colours,
and also functions as atouch panel. They canthen be connected together
with the other pieces in the kit, or different-shaped pieces from otherkits.

The netresulltis that you cantile together a panel of lights, which
then attaches to whatever surface you want, using either very strong
tape or screw-inplates if necessary. You power this mosaic viaa mains
connectionthattucksinbehind any of the connection points, soit's easy
tokeep the arrangementtidy. The controlappis available for Apple or
Android phones, as well as Windows PCs, offering excruciatingly detailed
options for many settings, from the colour scheme andtiming, tothe
functions assignedto pressing different shapes.

The panels connectvia 2.4GHz Wi-Fiand software setup s relatively
simple. However, make sure youinstall the software and pair the devices
before attaching the plates to any surface from which they can't be easily
removed. The panels can also be controlled via Razer's Synapse software,
so they canaugmentyour PC's RGB array if you already have Razer gear.
Theresultis an expensive but undeniably awesome RGB lighting setup.

Macro trunk Nanoleaf

The Mouse liggleris a weirdly inventive gadget - it's designed to
prevent your computer from realising you're away from the keyboard
by moving the mouse without your help. The weirdness of this

take on the mouse spoofing gadgetis thatit's based around the
repurposed body of a wristwatch.

You start up the watch with a button on the side, placeitinside
the frame, put your mouse on top and the movement of the second
hand ticking around causes a little movement every so often, so the
computer thinks you never left your desk. That's the theory anyway -
in practice, gettingit to work depends on finding a sweet spot where
the mouse sensor sees enough of the movement of the hands to
react, and this can be tricky and time-consuming.

Also, although the watchis quiet, its operation s still constant and
noticeably audible. It doesn't care about whether the deviceis in use
ornot, it's just going to keep ticking for around a year. The Mouse
Jiggleris acleveridea, butit could be better.
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LABS TEST /240MM LIQUID COOLERS

Liquﬁated

Antony Leather puts six of the latest240mm all-in-one
liquid CPU coolers to the test

How we test

hen testing CPU coolers, it'simportant to examine
. performance across different sockets, as the mounting

mechanisms vary between them. We've seen differences
here in the past and this month’s Labs testis no different. This month
we're using the latest 8-core CPUs from AMD and Intel - the Core
i9-11900K and Ryzen 7 5800X - to see how each of our chosen
coolers performs on Socket AM4 and LGA1200 CPUs.

With the Intel CPU, we've leftit at stock speed, but enabled Adaptive
Boost technology, which can hit 5.1GHz across all cores and also dish
outalot of heat — a great test for any cooler. Meanwhile, our Ryzen 7
5800X was overclocked to 4.6GHz using a vcore of 1.25V.

We used an MSIMEG Z590 Ace motherboard for Intel testing
and an MSIMEG X570 Unify for AMD testing, along with 16 GB of
Corsair Vengeance RGB Pro memory. Alongside these components
sita256GB Samsung 960 Evo SSD and Corsair CM550 PSU. Both

Contents

systems are housed in a Fractal Design Meshify C case and use the
latest versions of Windows, plus the latest BIOS and driver versions.
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 testin alab 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 system, we take an average reading across all
eight cores in order to compensate for any hot spots that might be
misleading. AMD’s CPUs only report a single temperature reading,
rather than per-core readings, so we list what's reportedin CoreTemp.
We calculate scores based on cooling ability, noise, features, ease
of installation and value, with a weighted calculation giving the final
overall score.

> Alpenfohn Glacier Water 240 ARGB /p43 > CorsairiCUE H100i Elite Capellix / p46
> AntecNeptune240 /p44 > LianLiGalahad240mm / p47
> bequiet!SilentLoop2 / p45 > Phanteks Glacier One 240MPHHALOQOS / p48
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ALPENFOHN GLACIER
WATER 240 ARGB /£145 near

hile Alpenfthn’s Glacier Water 240
. ARGB appears to be fairly basic fora

price that's just shy of £150, when
other coolers are more lavishly equipped with
software or exquisite aesthetics, it makes up for
this by coming equipped with a wireless remote
control forits digital RGB lighting. It's the only
coolerontestto do so, makingit simple to flick
through colours and lighting effects without the
need for software.

The actual RGB lighting, as you'd expect at
this price, extends notjust to the pump housing,
buttothe fanstoo. That's good, butbearin
mind that this featis also matched by the far
cheaper Antec Neptune 240. However, the
Alpenfohn Glacier Water 240 ARGB's lighting
is far superiorto that of the Antec, bothinterms
of brightness and colour accuracy, with vivid
colours onthe fanrings and pump.

Thetop of the pump hasinterchangeable
plates too, enabling you to reveal the full force
of the RGB lighting beneath the plate or have
it shining through alogo-equipped pattern.

The lighting can also be hooked up to standard
3-pindigital RGB headers on amotherboard
orcontroller.

Rather than pre-apply its thermal paste,
Alpenféhn has instead equipped this cooler
with a generously sized tube of the highly
regarded Thermal Grizzly Hydronaut thermal
paste. As aresult, you'll be good for several

SPEC

Intel compatibility LGA2066/2011/
V3,LGA1200, LGATI5x

AMD compatibility Socket AM4, AM3/+,
AM2/+,FM2/+,FM1, TR4/TRX4

Radiator size with fans (mm)
120x52x282 (W x D x H)

Fans 2x120mm

Stated noise 36.8dBA

installations of this cooler,
and you won't have to worry
about paste quality either.

We wereimpressed with
the build quality of the fans
too, which feel solid and use fluid dynamic
bearings, although at2,200rpm, they're not the
fastest we've seen. Sadly, there are no extra
screws formounting an additional row of fans,
which areincluded on Corsair's cooler, but at
leastit was simple to deal with the mounting
mechanism on both of our CPU sockets.

Our Corei9-11900K is atoasty beast when
it gets going, but the Alpenfthn Glacier Water
240 ARGB preventedit from throttling, even
with Adaptive Boost Technology enabled,
resultinginadelta T of 70°C. Its fans were also
very quiet despite their speed, butboth the fans
andthe pump, while very quiet, weren't that
powerfulinterms of cooling. This cooler’s Intel
delta T was by far the warmest ontest — the
cheaper, but slightly louder Lian Li Galahad
240mm was more powerfulin this regard.

The Alpenfohn fared better with our cooler-
running Ryzen75800X, though, keeping pace
with the other coolers and being only afew
degrees off the top spot. ltsdelta T of 54°C
wasn'ttoo far off the 5T°C for the Lian Li Galahad
240mm and CorsairiCUE H100i Elite Capellix.

Conclusion

The Alpenfohn's remote LED lighting control

is agreat feature, and the lighting itselfis vivid,
accurate and easy to control, althoughit doesn't
actually extend to the fan blades themselves.

GLACIERMINT GLACIERMELT
Premium thermal = Average coolinginour
paste Intel system
Wireless RGB = Lightingnotas
lighting control extensive as

competition
Quiet
= Expensive

Theinclusion of good quality thermal paste
also adds points, as do the quiet pump and fans,
as well as the reasonable performancein our
AMD Ryzen system.

However, it was poor when dealing with the
Intel Core i9-11900K, producing the highest
CPUdelta T ontest, whichin spite of its features
makes it hard to justify the price, given that the
Lian Li Galahad 240mm has more swagger and
costs £30 less. Ultimately, though, the better-
performing CorsairiCUE H100i Elite Capellix
would be our choice if you have around £150 to
spend ona240mmliquid cooler.

VERDICT
A good-looking cooler, but it's not the best
performer at this price.
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/240MM LIQUID COOLERS

ANTEC NEPTUNE

240 /€80 nevar

ithits price of just £80inc VAT foran
. RGB-equipped cooler, youreally can't

go wrong with the Antec Neptune
240 -it'sbeen our affordable all-in-one liquid
cooler of choice since we first reviewedit. The
factthat you get RGB lighting onboth the fan
and pump, notto mention a fan andlighting hub
with amanual RGB controller throwninto the
box, is amazing at this price.

However, there's some stiff competition
this month, so the key questions for Antec's
venerable 240mm AIQO liquid cooler are
whetheritcanholdits value, a well as whether
it's worth spending a bit more money.

Interestingly, with the Neptune's design,
the pumpisn'tactually locatedinthe usual
housing that sits on the CPU, butin the end of
theradiator. As aresult, the Antec Neptune
240 should beimmune to getting airbubbles
gettingtrappedin the pump section, seeingas
it'smountedto the system'sreservoirinthe
radiator. This setup does mean the radiator
unitis quite long, though, at 287mm, so you'll
needto check that your case has clearance to
accommodateit.

SEA BREEZE SEASNOT
Fantastic value = Better-performing
coolers available
Good performance

= Lightingisn'tas vivid
oraccurate as
pricier coolers

Fanand lighting hub

= Few extras

SPEC

Intel compatibility LGATISx,
LGA1200,LGA2066,LGA20T1

AMD compatibility Socket AM4, AM3/+,
AM2/+,FM2/+,FM1, TR4/TR4X

Radiator size with fans (mm)
121x287x 52 (W xD xH)

Fans 2x120mm

Stated noise 36dBA

Meanwhile,
the RGBlighting
is bright and vivid,
butit's not quite as
punchy or accurate as the lighting
onthe other RGB-equipped coolers ontest,
especially the CorsairiCUE H100i Elite Capellix
and Lian Li Galahad 240mm.

Aside fromthe factthatthe RGB lighting
stretches to the pump and fans, the best
feature about the Antec Neptune 240Qisits fan
andlighting hub.

This offers five 4-pin fan headers, which can
be controlled from a single motherboard fan
header, as well as some 3-pin RGB lighting
connectors, allowing you to stow all these
cables neatly behind the motherboard tray
and cut cable clutter.

There aren't many other features, though,
whichis perhaps expected at this price. You
only getenough screws for the includedfans,
and only pre-applied thermal pasteis supplied
plus there's no software control provided. The
fans aren't particularly potent either, being only
abletohit1,600rpm at full speed.

Whenit comes to mounting, you'll
need to use backplates on both AMD and
Intelmotherboards, and there are even
components for mounting this cooler on AMD
Threadripper sockets too. Theinstallation
processis atad fiddly, but only because you
have to deal with afew more components
than with the likes of the CorsairiCUE H100i
Elite Capellix.

Coolinginour Intel system was excellent,
being only afew degrees off the top spot. The
Antectamed our toasty Core i9-11900K and
bettered the Alpenfohn Glacier Water 240
ARGBby 5°Cand the be quiet! Silent Loop 2 by
1°C, albeit while making more noise. However,
the CorsairiCUE H100i Elite Capellix, Lian Li
Galahad 240mm and Phanteks Glacier One
240MPHHALOS were noticeably cooler.

The Antecfared betterin our AMD system,
again bettering the Alpenfohn Glacier Water

240 ARGB, and matching the be quiet! Silent
Loop 2, but sliding adegree ortwo behind the
Corsair, Lian Liand Phanteks' coolers ontest
this month.

Conclusion

Still offering fabulous value for money, the
Antec Neptune 240 is unbeatable for £80. It
might not offer the best cooling, but you get full
RGB lighting and a decent-performing cooler
forjust£80 - only the Lian Li Galahad 240mm
would tempt us to go above the £100 mark
withits better cooling and lighting.

VERDICT
Still fantastic value - you'll need to spend
over £100 to get much better.
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BE QUIETISILENT

LOOP 2/£116 wevr

e liked anumber of features found
within the be quiet! Silent Loop 2
whenwefirsttook alook atita

couple of issues ago. It has powerful Silent
Wings 3 fans that boast a speed rating of
2,200rpm, giving itmore scope for high-end
cooling than slower fans whenit's needed.
What's more, these fans proved to be barely
any louder than the far slower-spinning fans
onthe Antec Neptune 240 in action.

The Silent Loop 2's tri-chamber pump is
also exceptionally quiet, and uses an enlarged
cold plate in order to improve performance
on CPUs with large heatspreaders, such as
AMD's Threadripper chips.

There are also two interesting inclusionsin
the form of afill port and coolant bottle. Thisis
stillan all-in-one liquid cooler, but rather than
being sealed with maintenance completely
off the table for the end user, be quiet!instead
allows you to top up the coolant if needed,
perhaps if the coolant level drops due to
evaporation, which canhappen slowly over
time through the tubing.

This ability should allow the cooler to stay
quiet and prevent it from running dry, which
are commonissues with old AlO liquid coolers
after they've been used for a while.

While the fans lack RGB lighting, the
pump does have abit of lighting in the form
of anilluminated RGB logo, which canbe
controlled using a 3-pin RGB header on your
motherboard or with the included controller.
However, the box is otherwise empty of

SPEC

Intel compatibility LGATI5x,
LGA1200,LGA2066,LGA20T11

AMD compatibility Socket AM4, AM3/+,
AM2/+,FM2/+,FM1, TR4/TR4X

Radiator size with fans (mm)
120x274x52 (W xD xH)

Fans 2x120mm

Stated noise 38.3dBA

accessories, other than afan splitter cable,
whichis a little disappointing given that the
Antec Neptune 240 includes full RGB lighting
andafanandlightinghub for £30 less.
Meanwhile, other coolersinclude screws
forinstalling additional fans, which are again
absenthere, although theincluded fans are
admittedly quite powerful.

Installationisn't tricky, butit does involve
dealing with far more components than the
other coolers on test, with CPU backplate pins,
securing tags and thumb screws all needed
in order to mount the pump. The endresultis
also quite plain-looking, especially compared
with the Lian Li Galahad 240mm, which costs
£6less.

The be quiet!includes a tube of thermal
paste, though, and performed reasonably well
when pitted against our Core i9-11900K, with
aCPUdelta T of 66°C. That'sreasonable, but
only the Alpenfohn Glacier Water 240 ARGB
was warmer at 70°C, with all four of the other
coolers ontest performing better - the Lian Li
Galahad240mm shaved 6°C off the load delta
Tat60’C.

The be quiet! Cooler had fewerissuesin our
AMD system, where it was within2°C of the
bestresult achieved by the CorsairiCUE H100i
Elite Capellix and Lian Li Galahad 240mm. It
had some of the lowest noise levels on test
too, andit easily has the quietest pump.

SILENT SILENCED
Goodnoiseto = Performanceisn't
coolingratio exceptional
Refillable loop = Bland design

RGBlighting = Competition looks and

performs better

Conclusion

With an exceptional noise-to-cooling ratio,
but with the ability to ramp up performance
when needed, the be quiet! Silent Loop
2isrecommended for those who want
minimal aesthetic fuss, low noise and good
cooling, although you do pay a premium
compared with the likes of the Antec
Neptune 40, which costs nearly £40 less.
However, the Lian Li Galahad 240mmis
our top pick in this price range, costing less
money, offering fantastic RGB lighting and
performing slightly better too.

VERDICT
A decent low-noise cooler for the cash, but
you can get more for your money elsewhere.
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/240MM LIQUID COOLERS

CORSAIRICUE HIOO
ELITE CAPELLIX/ £150 nvr

he £150 price bracket used to be
. considered the extreme premium

end of AlO liquid coolers, and rightly
S0 seeing as you can build a cheap custom
water-cooling loop for just a bit more.
However, while other Corsair coolers have
offered software control and RGB lighting,
the iCUE H100i Elite Capellix goes afew
steps further.

For starters, the lighting comes from
Corsair's Capellix RGB LEDs, which are
super-bright, vivid and accurate interms
of colour reproduction. You also get
replacement pump tops and aniCUE
Commander Core hub in the box. The latter
has six fan channels, as well as Corsair-
specific RGB lighting ports, and gives you
the ability to use Corsair's excellentiCUE
software to control notjust your cooler's
lighting and fans, but those of the whole of
the rest of your PC too.

The iCUE Commander Core retails for
close to £50 onits own, so combined with
premium fans and lashings of high-quality
RGB lighting, the iCUE H100i Elite Capellix
does go along way already tojustifyingits
price tag. The ML120 fans can hit a mighty
2,400rpm and were certainly loud at that
speed, but the software makes it easy to
reinthemin. They retail for over £20 each,
further adding to the price justification. They
look fantastic in motion too, with the semi-

SPEC

Intel compatibility LGA1200,
LGA115x, LGA2066, LGA20T1

AMD compatibility Socket AM4, AM3/+,
AM2/+,FM2/+,FM1, TR4/TR4X

Radiator size with fans (mm)
120x277x52 (W xD x H)

Fans 2x120mm

Stated noise 10dBA-37dBA

transparent blades
doingagreatjob of
diffusing the RGB
lighting into big
blocks of colour.

The fans canalso
switch off if the coolant temperature is low
enough, giving you a near-silent cooler. The
pump does make a small amount of noise,
butit'sinaudible from more than a few inches
away in the software's quiet mode.

However, this mode doesimpact on
cooling, resultinginthe CPU delta T of our
AMD systemrising from 51°Cto 57°C with the
fans on quiet mode too, so you'llneed to test
it with your own system to find the best fan
speed profile for you.

However, the delta T of 51°Cin our AMD
system was the best result on test, matching
the Lian Li Galahad 240mm, and beinga
degree lower than the Phanteks Glacier One
240MPHHALQS, 2°C coolerthanthe be
quiet! Silent Loop 2 and Antec Neptune 240,
and 3°C below the result from the Alpenfohn
Glacier Water 240 ARGB.

In our Intel system, the iCUE H100i Elite
Capellix also managed the second best
result, with adelta T of 61°C, but the Lian Li
Galahad 240mm managed to knock an extra
degree off that temperature with a result of
60°C. The Corsair was one degree cooler
than the Phanteks Glacier One 240MPH
HALQOS, 3°C cooler than the Antec Neptune
240 and 5°C cooler than the be quiet! Silent
Loop 2. Iteven shaved 9°C off the result from
the Alpenfohn Glacier Water 240 ARGB.

Conclusion

While the Lian Li Galahad 240mm performed
similarly and the much cheaper Antec
Neptune 240 isn’ttoo far away in terms of
cooling ability, the CorsairiCUE H100i Elite
Capellix beats both of themin terms of
features. Its RGB lightingis better than that

iCUE

Excellent cooling

IQUEUE

= Expensive

Fantastic RGB lighting = Cheaper coolers

erform similarl
Expandable software P fmitary

fan and light control = Noisy atfull speed

of the Antec cooler, and it performs better.
Plus, unlike both the aforementioned coolers,
it has excellent, expandable software control
forits lights and fans, and evenincludes extra
fan screws. It's pricey, but worthitif you want
the best all-round 240mm AIO liquid cooler
you canfind.

VERDICT
Still one of the best premium AIO liquid
coolers we've tested.
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LIAN LIGALARAD

240MM / £110 nevar

etter-known forits cases than CPU
. coolers, thefirstliquid cooler we've

seenfrom LianLiimpressedus
fromthe outset with some solid-feelingfans
equipped with anti-vibration mounts, notto
mention abrushed aluminium-encased
radiator and pump. Iltlooks fantastic, and
unlike mostof the radiators included with the
other coolers ontest, you'd actually wantto
make the 240mmmodel here the
centrepiece of your PC.

Thelightingis high-quality and accurate
too, with vivid colours thatlooked better
thanthelighting from cheaper coolers such
asthe Antec Neptune 240, and the semi-
transparent fan blades diffused the colours
attractively as well. What's more, the pump
unithas alargering of densely packedcircles,
which allow the light to shine through them.
Plus, if you preferto coverup the Lian Lilogo,
there’'s amagnetic aluminium cap you can
place ontopinstead, which still allows the
lightingtobe visible.

Installationis alittle moreinvolved than
usual, with more components needed than
average, butit's a pain-free process and
it's particularly easy on Socket AM4, where

GALAHAD BRAVE SIRROBIN
Excellent cooling = No software control
Fantastic RGB lighting = Lots of cables

to deal with
Great-looking pump
and radiator = More thanaverage
number of installation
components

SPEC

Intel compatibility LGA1200,
LGAT115x, LGA2066, LGA20T1

AMD compatibility Socket AM4

Radiator size with fans
(mm) 120 x277 x52 (W x D x H)

Fans 2x120mm

Stated noise 32dBA

the coolermakes

use of the existing

socketmounting

mechanism

(althoughit's not

compatible with previous AMD sockets).
Youalso getaseparate tube of thermal paste
includedinthe box, so youwon'thave to buy
moreif youupgrade your CPU inthe future
andneedtoreseatthe cooler.

The onlyissue with the installation process
isthatyouneedto deal with anumber of
cablestohook up all the various bits. There
are splitter cables for the fans, but the
pump willneed aheader of its own. The
RGB lighting cables do thankfully have a
three-way splitter, so you can controlboth
the fans and pump from a single source,
although there’s still quite a bit of spaghetti
totidy away.

Meanwhile, lighting control canbe
performed using your motherboard's
software and connecting the cooler's
3-pinRGB connector to aheader on your
motherboard, or by using the basicincluded
RGB controller. The endresultis a setup that
easily matches the CorsairiCUE H100i Elite
Capellixinterms of lighting prowess, but not
inthe fan control department, thanks to the
Corsair cooler's software control system.

Inour AMD system, the Galahad 240mm
matchedthe Corsair cooler's performance
withadelta T of 51°C when dealing with our
overclockedRyzen75800X.ltwasalsoa
little cooler than the Phanteks Glacier One
240MPHHALOQOS and a couple of degrees
cooler thanthe be quiet! SilentLoop 2 and
Antec Neptune 240.

The Galahad also achieved the best
result when pitted against our toasty Core
i9-11900K, withadelta T of 60°C compared
to 61°Cforthe CorsairiCUE H100iElite
Capellix, 63°Cforthe Phanteks Glacier One
240MPHand 65°C forthe Antec Neptune
240.The Galahad's pump was quiet too, with
justavery slight whine audible fromafootor
sOaway.

Conclusion
With areasonable price tag, excellent cooling
and great build quality, the Lian Li Galahad
240mmiis our pick if you have around £100
tospendonaCPU cooler,anddon'tneed the
extrafeatures offered by coolers such as the
CorsairiCUE H100i Elite Capellix. Its lighting

is fantasticanditcantame the latest CPUs
fromInteland AMD with ease, while including
afew extrastomake yourlife alittle easier
when dealing withits mass of cables.

VERDICT
A good-looking, great-performing cooler for
a surprisingly reasonable price.
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/240MM LIQUID COOLERS

PHANTEKS GLACIER ONE
2A40MPHHALOS / £140 nevar

he Phanteks Glacier One 240MPH
. HALOS differs from the Glacier One

MP we reviewed afew issues agoin
one key area, whichis the inclusion of Phanteks’
HALOS fanrings, which are equipped with RGB
lighting. Theserings are available to buy
separately,and canjazz up any 20mmfan,
especially those with transparent or semi-
transparent blades, or white models.

Sensibly, Phanteks hasincluded white
120mm fans here, which look fantastic when
they'reilluminated. Our particular sample also
sported white HALOS fanrings, and a white
pump and radiator too, so it would look amazing
inawhite-themed PC.

The pump topis separate to the actual
pump section, and simply sits ontop of it using
magnets. It's there purely for aesthetic reasons,
but we can'targue withhow gooditlooks,
illuminated atthe edges and sporting aninfinity
mirror effectinthe same colour. To control the
lighting, you can either use your motherboard's
3-pin RGB headers, or connectitto one of
Phanteks' own RGB-equipped cases withits
proprietary connectors. An adaptor cableis
alsoincluded, allowing you to use either option.

Handily, the RGB components can also
be daisy-chained, so youdon'tneedto have
dozens of cable strands all over the place,
althoughinevitably you have to deal with afew
more cables here than for one with a cooler
without RGB lighting. To make building a tidy
PC alittle easier still, tube clips are included

SPEC

Intel compatibility LGA1200,
LGAT15x,LGA2066,LGA20M

AMD compatibility Socket AM4, TR4/TR4X

Radiator size with fans (mm)
120x273x 52 (W x D xH)

Fans 2x120mm

Stated noise 34dBA

withthe

Phanteks to keep

the two braided

tubes equal

distances apart.

Thisis actually quite effective, and also anchors
the tubes together, which can help to prevent
them from bending outwards into the cooler
orcasefansonceit'sinstalled too, especially in
smaller cases.

The fans are reasonably powerful, witha
peak speed of 2,200rpm, but no extra screws
areincludedinthe box to add another row of
fans onthe other side of the radiator, creatinga
push/pull setup. Rather than pre-apply paste,
Phanteks has alsoincluded a tube of thermal
goointhe box, so youwon'theedto buy more
if you upgrade your CPU.

Sadly, where the Phanteksiis slightly less
impressive than the competitionis whenit
comes to cooling ability, especially forits £140
inc VAT asking price. Cooling was akinto the
currentMcLaren Flteam - a solid second row
performance, but off the pace of Mercedes
and Red Bull.

The CorsairiCUE H100i Elite Capellix
and Lian Li Galahad 240mm were always
adegree ortwo cooler, butthe Glacier One
240MPHHALOS was the next best performer,
consistently beating the be quiet! Silent Loop
2, Antec Neptune 240 and Alpenfohn Glacier
Water240 ARGB.

Its delta T of 62°C was just a degree behind
the CorsairiCUE H100i Elite Capellix and
two degrees off the Lian Licoolerin our Intel
system, and the Phanteks was just one degree

GLACIER ICICLE
Decent cooling = Similarly priced
coolers have
Fantastic RGB lighting more features
Tube clips = Cheaper coolers offer

better cooling

= Expensive

behind both the aforementioned coolersin our
AMD system. Its fans were reasonably loud,
but the noise wasn't unpleasant at full speed.
However, the Phanteks' pump did generate a
noticeable whining noise.

Conclusion

With good cooling and great looks, the
Phanteks Glacier One 240MPHHALOS isa
decent cooler, espedcially if you're building an all-
white PC. However, the Phanteks needs amore
competitive price. The Lian Li Galahad 240mm
looksjustas good for a cheaper price, while the
CorsairiCUE H100i Elite Capellix offers more
features forjustan extratenner.ecre

VERDICT
Top-notch aesthetics, but not particularly
great value for the cooling on offer.
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“The Computers that Made Britain
is one of the best things I've read
this year. It's an incredible story of
eccentrics and oddballs, geniuses and
madmen, and one that will have you

pining for a future that could have been.

It's utterly astonishing!”

- Stuart Turton, bestselling author
and journalist
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LABS TEST /WI-FI 6 ROUTERS

Edward Chester puts six of the latest mid-range Wi-Fi 6
routers to the test

How we test

hile there’s currently a lot of talk about mesh network
. systems that use multiple Wi-Fi access points to distribute

and extend your network, such systems don't come cheap
and for many homes, they're overkill. If you live in a little flat, a two-up,
two-down terrace or a small three-bedroom home, it's likely that a
single, good-quality router will cover the whole house, with amesh
system only needed if you extend into the loft or want to work at the
bottom of the garden.

As such, we've grabbed six conventional standalone routers,
although most of them are compatible with each company’s mesh
systems if you want to extend them, to see just what features and
performance you can get for £100-£200.

To test the routers, we set them up in the front room of a two-
storey, three-bedroom end-of-terrace house, set at a height of 40cm
from the floor and in the front corner of the living room. We then
tested the Wi-Fispeed from a PC connected to the Ethernet port of
the router to alaptop equipped with an AX1500 Wi-Fi card.

Contents

> AsusRT-AX68U /p51

> BelkinRT3200-UK /p52

> LinksysMR9600 /p53

> NetgearNighthawk RAX40 / p54

50

You'll achieve considerably faster peak speed results than those
shown here if you're using a faster client device (such as the TP-Link
TX3000 PC adaptor reviewed inissue 196), but peak speed at close
rangeisn’t a significant challenge for any router. Indeed, it's range that
counts, and the laptop we used for testing represents by far the most
common type of system to connect to suchrouters.

Test locations were a sofa2m away from the router in the same
room, then a bedroom one floor up and at the back of the house
(a5mtotal diagonal), and finally halfway down the garden, 7m
away from the back wall of the house - about 15m total from the
router. We tested using LAN Speed Test, setting up a server onthe
PC and the client on the laptop. We also used netmeter.co.uk/ping-
test to test for ping.

Outside of Wi-Fi performance, we also looked at how many
features each router offers, such as USB ports, extra buttons and
status LEDs. We also assessed the ease of setup and the web
interface, as well as the style and build quality of each unit.

> Netgear Nighthawk Pro Gaming XR1000 / p55
> TP-Link Archer AX73 / p56
> Resultgraphs /p57
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AS U S RT_AX 6 8 U / £165 incvar

he RT-AX68Uis Asus' latest mid-
range router, havingjust hitthe
market early this year. Its pricing may

seem surprisingly high givenits relatively
modest AX2700 rating, compact formand
mere count of three antennae, butit'sa
surprisingly capable unit. It's not short though.

Designed to stand upright, withits trio of non-
removable antennae sprouting fromits top, it
measures a cool 305mmin height. This almost
certainly helps withrange butit also limits your
options for placement — it may be too tall for
some shelves andits top-heavy design might
be aproblemifit's left out on an open surface.

Thatsaid, we didn'tfind the unitto be
particularly unstable, despiteits tiny 236 x
60mm footprint. It's also a classy-looking
router that forgoes the more aggressive
angular design of many competitors and
instead looks, well, like ahandbag. As such, it
may be more welcome satnextto your TV than
inthe corner of the room, forinstance. Eventhe
compact power supply that doesn’tencroach
onneighbouring sockets looks classier thanthe
much bulkier units of some competitors.

Interms of specs, if sports the same four
Gigabit Ethernet LAN ports and single Gigabit
Ethernet WAN port configuration as the other
routers ontest - there’sno 2.5Gbps Ethernet
optioninthis pricerange.

SPEC
Weight 630g

Dimensions (mm) 236 x60x 155/
305 (W x D x H) / with antennae

Ethernet 4 x Gigabit LAN, 1x Gigabit WAN

Wi-Fi Dualband (AX2700),861+1,802Mb/sec

Antennae 2.4GHz 3x3,5GHz 3x3

USBports 1xUSB3,1xUSB2

Processor 1.8GHz dual-core

Memory 256MB flash, 512MBRAM

Extras USB modem support, Asus AiMesh
support, Amazon Alexa support

These ports are joined by two USB ports
(1xUSB3and1x USB 2) that can be used
forthe usual shared USB storage and printer
applications, as well as some more esoteric
features such as mobile broadband dongle
connection and a service for downloading
straight to USB storage, rather than via your PC.
The Asus was also the only router ontestto
evenrecognise a SATASSD onaUSBdongle.
Allthe others were limited to small FAT32-
formatted thumb drives, in our tests.

That's it for external features, other than
the standard WPS and reset buttons; these
are well hidden around the back of the unit,
which makes using WPS abit tricky. The
default network settings are also printed on
the bottom, whichisn'tall that convenient.

Internally, a 1.8 GHz dual-core processor
and 512MB of RAM power the router and
there’'s 256MB of flash for firmware. The
Wi-Fi configurationis dual-band, with both the
2.4CHz and 5GHz bands using a 3x3 stream
configuration, hence the three antennae. These
bands can be combinedto appear as asingle
Wi-Fi SSID, allowing the router to choose the
best connection, and further access points can
be added to form a mesh network. However,
we leftthem separate.

In our Wi-Fitests, this routerimpressively
delivered among the most consistent results
inall ourtestslocations. It wasn'talways the
fastest, but neither did it completely drop the

TRANSFORMERS GOBOTS
Dependable = Hidden WPS button
performance

= Maybetootall for
Compact footprint some shelves
Class-leading
USB features

ballatany point. Itjust delivered arock-solid
connection from both bands that tailed off
gradually with distance — we suspect the extra
height of those antennae helped out.

This router also packsinloads of features,
such as Amazon Alexa support (so you canask
Alexato turn on the guest network forinstance),
Trend Micro security integration and arouter
traffic analysertool.

Conclusion

The Asus RT-AX68U hasimpressed us
withits combination of excellent all-round
performance, class-leading USB features and
compact form factor. It's not always the fastest,
anditsinterfaceisn't as slick as some, butit'sa
dependable unitatareasonable price.

VERDICT
Rock-solid performance and plenty of
features makes the RT-AX68U a great option.

DESIGN FEATURES

16/20 18/20 OVERALL SCORE
PEEFEURMﬁ“ﬂ[:E ZZ_AUEU 82%
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/WI-FI 6 ROUTERS

BELKINRT3200-UK/ £80 e

urrently available forjust £80 from
Amazon and Currys, Belkin's
RT3200-UK is a spectacularly low-

costrouter consideringits headline AX3200
Wi-Fi capabilities. Even atits more widely
available price of £130inc VAT, this router still
offers alot of performance for your money.
Atleast part of the reason forits low price
is obvious when you take this router out of
its box. It's the only one ontest to not sport
external aerials, whichin theory couldimpact
its performance. Onthe plus side, though, it
makes for easily the most compact unit overall,
with atiny footprint of
77x156mm.ltdoes,
of course, still stand
quitetall, andit's not
designedtobelaidon
its side, in case you
were wondering, but
it's still only 220mmtall,
whichis shorterthanthe
towering Asus.
The white finish
may suitsome homes
betterthan the black
of its competitors
too.Inparticular, the
accompanying white
power cable and plug
aremore likely to
make for tidier-looking

SPEC
Weight 638g

Dimensions (mm) 77 x156 x 220 (W xD xH)

Ethernet 4 x Gigabit LAN, 1x Gigabit WAN

Wi-Fi Dual-band (AX3200)

Spatial streams 2.4GHz2x2,5GHz 4x4

USB ports 1xUSB2

Processor Not stated

Memory Not stated

Extras USB printer and storage sharing

cabling than some routers when set against
the white skirting boards and plug sockets of
mosthomes.

Onthe front of the device there arejust
two LEDs for power andinternet status, while
around the backis one bigline containing, from
top to bottom, the WPS and reset buttons (the
former being much easierto reach than most
rear-mounted equivalents), followed by four
Cigabit LAN ports, a Gigabit WAN port, asingle
USB 2 port, the powerinput and power switch.

Thatsingle USB 2 portrather sums up the
extent of this router’'s extra capabilities. It does
offer printer and storage sharing, but the latter
is slow andthere’s notahuge amount else
onoffer. You still get standard features, such
as guest network and parental controls, but
there'sjustnotalotextra. It's abasic router, but
one with the latest high-speed Wi-Fi standards.

Where this relatively modest router really
comestolifeisinraw performance. Its 4x4
5GHz spatial stream configuration and
apparent Wi-Fi witchcraft meant it topped the
charts for 5GHz performance inboth our close
and medium-range tests.

Peak performancein our tests was limited
by the AX1500 adaptorin our test laptop, so
other higher-spec routers may have more
speed ontap when connecting to faster clients.
However,in our real-world laptop testing, the
Belkin delivered the goods. It wasn't quite so
impressivein ourlonger-range test butit still
delivered a stable connection.

However, the 2.4GHz band was less
impressive, suggesting amore stripped-back
2x2 spatial stream configuration — as also
used on the Netgear Nighthawk RAX40. It
stillmaintained reasonable performance at

BELISSIMO BELLY FLOP
Incredible value = High ping atlongrange
at current price

= Basicfeature set
Surprising good
performance

Compact, tidy design

allranges, but was some way off the peak
performance of more capable units. The
2.4GHzbandis certainly stillgood enough
for low-bandwidth operations such as smart
home gadgets though.

Conclusion

It's always allittle tricky to assess a product
whenit's clearly being offered at discount, even
ifit's a discountbeing matched across two
major shops and that's been active for some
time. However, even at £130, the RT3200-

UK s stillagood buy. The Asus RT-AX68U

and Netgear RAX40 offer quite afew more
features for notahuge amountmore, and have
essentially similar performance, but £40 s still
asolid saving. Meanwhile, atits current £80
price, this routeris a steal.

VERDICT

The Belkin lacks frills, but with solid
performance and a rock-bottom current
price, this is a bargain of a router.

DESIGN FEATURES

14/20 19/90 OVERALL SCORE
©PERFORMANCE ©  VALE 82“/
26/30 : 30/30 0
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LINKSYS

MRIOOO0 /£200 nevar

he Linksys MR9600 is a mid-sized
router in this test. Its footprint of
280 x170mmiis sizeable and itrises

to 163mm with its antennae extended, but
several other models are quite a bit wider or
taller still.

Ithas four antennae, as befits its 4x4
spatial streams for its 5GHz channel (2x2 for
the 2.4GHz channel), which rotate to sit flush
with the sides or stand proud. Given their slim
profile and the low-slung overall design of
the unit, the whole router looks and feels like
ahome theatre device. You could conceivably
find this router ahomein a cabinet below a
TV, rather than hidden away in a corner or
plonked ontop of the cabinet, as would be
the only option for taller units.

Anintriguing aspect of this router’s
designis its ventilation. Linksys has adorned
the whole top of the machine with a brick
wall-like pattern of holes that allow you
to peerdirectly at the circuitboard below.

CHAINLINKFENCE BARBED WIRE
Velop mesh = Underwhelming
compatible Wi-Fiperformance
Decent feature set = Notoverflowing

with features
Snazzy design
SPEC
Weight 904g

Dimensions (mm) 280x170x60 /
163 (W x D x H) / with antennae

Ethernet 4 x Gigabit LAN,1x Gigabit WAN

Wi-Fi Dual-band (AX600) 1,147 + 4,804Mb/sec

Spatial streams 5GHz 4x4,2.4GHz2x2

USBports 2xUSB3

Processor 1.8GHz quad-core

Memory 256MB flash, 512MBRAM

Extras Fouradjustable antennae,
Velop mesh compatibility

Mostrouters
aren't exactly
watertight, but

the extent to which
the components
are exposed - the
ventilation holes are quite large - is
surprising. It will get dusty easily, but then it
will also be easier to blow the dust away.

It's the same on the underside, although
obviously dust and spillages aren't quite such
aconcernhere.lt'sreassuring atleast to see
the numerous chunky heatsinks covering the
top of the circuitboard though. Clearly, the
hefty 1.8GHz, quad-core processor requires
some significant cooling.

Despite the width of the back of this router,
you still only get four Gigabit LAN ports,
alongside the Gigabit WAN port. You do,
however, gettwo USB 3 ports and Linksys
has thought to put the WPS button on the
right-hand side of the unit, rather than the
back, soit's easy toreach.

Those USB ports support USB storage,
although they didn't recognise our USB-
attached SATA SSD, but they don't support
printers or any other functions. This lack
of other function support makes it an odd
choice to bother including two ports.

Fire up the MR9600 and logintoits setup
screen and you'll be immediately prompted
to download the Linksys Smart Wi-Fiapp,
which you can use to set up this router and
the company’s other networking products.
Most notably, the app is useful for setting
up its Velop mesh network products, with

which this routeris also compatible - you can
justadd Velop nodes later.

However, you can skip the app and jump
straight to the browser interface. Once
you're there, you're greeted with a smart
set of menus thatinclude all the standard
features, such as guest access and device
prioritisation, but there's nothing particularly
outstanding here.

Unfortunately, the same can be said
of this router’'s Wi-Fi performance. In our
shortest-range test, its 5GHz band speed
was the slowest on test, and it was similarly
underwhelming atmediumrange. Atlonger
range, it didn't fare quite so badly but it still
wasn't great either. Meanwhile, the 2.4GHz
band was middling at shorter ranges and
wasn't stable enoughin our longestrange
totestto allow us to obtain test results.

Conclusion

With its extra LAN ports and USB ports,
the MR9600 makes for a good starting
point for a Velop-based mesh network,
if wired connections and storage sharing
are important to you. However, when set
against other standalone routersinits
price range, the MR9600 underdelivers
on Wi-Fiperformance.

VERDICT

Generally weaker Wi-Fi performance than
the competition and a high price puts this
router on the back foot.

DESIGN FEATURES

16/20 14,90 OVERALL SCORE
©PERFORMANCE :  VALE 68“/
18/30 : 20730 0
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NETGEARNIGHTHAWK

RAX4A0 /£140 wevar

etgear’s Nighthawk brand has long
. been associated with high-end

routers, butthe RAX40Q s arelatively
modest affair, with a sub-£150 price and
AX3000 maximum speedrating, althoughit
stilllargely impresses. Typically for a Nighthawk
router, it's cladin all black with aggressive
angles adorning every surface. It's also wide,
measuring a whopping 340mmthanks toits
twin antennae projecting out from the very tips
of the sides.

You get some obvious front-and-centre
buttons and status LEDs too, rather than the
more hidden features of some more style-
focusedrouters. There are LEDs for power,
internet connection, 2.4GHz Wi-Fi, 5GHz Wi-Fi,
eachindividual LAN port and the USB port. You'll
generally know when any of those featuresis
working or not by other means, butit's handy to

SPEC
Weight 630g

Dimensions (mm) 340x206 x57/
187 (W x D x H) / with antennae

Ethernet 4 x Gigabit LAN, 1x Gigabit WAN

Wi-Fi Dualband (AX3000) 600 +2,400Mb/sec

Streams 2.4GHz2x2,5GHz 4x4

USBports 1xUSB3

Processor Dual-core

Memory 256MB flash, 512MBRAM

Extras Front-mounted WPS and WiFibuttons,
Amazon Alexa and Google Assistant support

have the quick reference.

If you decide you don'tlike
thelight show, there’s a switch
atthe back to turn them all off.

Below the lights are buttons
forturning the Wi-Fion or off and
triggering the WPS connection feature. It
seems an oversight to position the two so
close though. A quick fumbleinthe dark and,
instead of seamlessly connectinganew
device, you could be waiting for your Wi-Fi
tobootback up again.

Around the back you get the same core
selection of features as the rest of the routers
ontest, with four Gigabit LAN ports, one
Gigabit WAN port, areset button, power switch
andinput, plus a single USB 3 port. Rather
surprisingly, the latter can only be used to host
storage devices, with even printer sharing not
supported. You can atleast set up dynamic DNS
toaccess your storage from the Internet.

The Nighthawk router range has long flown
inthe face of the modern trend for app-based
setups and overly swishinterfaces, and sure
enough, the web interface of this routeris easy
touse but plain-looking. It's also not overly
packed with extrafeatures, althoughit does
support Amazon Alexa and Google Assistant
control, andis compatible with Netgear's
Nighthawk app, so you can control features
fromyour phone.

When it comes to performance, this router
surpassed its modest credentials, delivering
solid performance across the board. At 5GHz,
its peak close-range speeds weren't chart-
topping but still adequate, and at mid-range,

FLYINGHIGH CRASHINGDOWN
Solid Wi-Fi = Notthe fastest Wi-Fi
performance

= \ery wide design
Useful front LEDs
andbuttons

Goodvalue

itwas up there with the faster units. Its long-
range impressed too, hitting solid speedsin

our longest-range test, with pings that were
reasonably stable.

Infact, weinitially tested atalonger range
and this router copedjust fine. It was only when
testing subsequent routers that we found most
couldn'treach the end of the garden, so we
tested at halfway downitinstead.

It was a similar story interms of overall
performance with the 2.4GHz band, withthe
peak speed being slower than that of some of
the otherrouters ontest, but the Nighthawk
maintained areasonable speed and stability
acrosstheranges.

Conclusion

The Netgear Nighthawk RAX40isn'ta chart-
topping speed demon, noris it packed with all
sorts of fancy bells and whistles. However, it
does have several practical extras, such asits
front-mounted status LEDs and WPS button,
andinourtestsitdelivered areliable connection
with good speeds. There are better options on
test this month, but thisis adecent runner-upif
you canfinditatagood price.

VERDICT

A simple, practical workhorse of a router
with good Wi-Fi range, if not the best peak
Wi-Fi speed.

DESIGN FEATURES

16/20 18/20 OVERALL SCORE
*PERFORMANCE ©  VALE 0“/
22/30 : 26/30 D
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NETGEARNIGHTHAWK PRO
GAMING XRT1000 /£300 nevar

hile we originally plannedto look at
. what the latest mid-range Wi-Fi6

routers have to offer, we decided the
Netgear Nighthawk Pro Gaming XR1000 was
interesting — andjust about affordable - enough
to coverinthis group test. However, its higher
price makesit less directly comparable to the
otherunits ontest.

As well as boasting a speedy AX5400 rating,
with peak theoretical 5GHz speeds of up to
4,800Mb/sec, this router'skey claimisits
gaming credentials. It runs Netgear's DumaOs,
whichincludes features for fine-tuning several
aspects of how your system connects to
online games.

Spedifically, it allows you to geo-filter which
game servers with which to connect, so you
canensure the best ping. So, if you'rein Europe
you canblock serversinthe USA or the Far
East, where the distance results in higher pings.
[talsoincludes a pingheatmap so you can
visualise which servers for any game provide
the best ping to your router and then apply the
results to the geo-filter.

[talsoincludes standard features such as
QoS and abuilt-in speed test. However, even
these are better presented and more granular
than the equivalents on most otherrouters,

SPEC
Weight 600g

Dimensions (mm) 295x200x 64 /
171 (W x D x H) / with antennae

Ethernet 4 x Gigabit LAN, 1x Gigabit WAN

Wi-Fi Dualband (AX5400) 600 +4,800Mb/sec

Spatial streams 2.4GHz2x2,5GHz 4x4

USBports 1xUSB3

Processor 1.5GHz triple-core

Memory 256MB flash, 512MBRAM

Extras Removable antennae, DumaOS

makingiteasy to drill downinto
the details of managing your
home network.

Ultimately, the
effectiveness of
these features will
dependonyour
home situation and what
games you play. If youlive alone
and play games that either always have
areliable ping, or allow you to specify which
serverto use anyway, thenyouwon'tgetmuch
use fromthese features. However, if you're
constantly battling other household users for
bandwidth, and have no control over which
server your system might use, then you could
see gains in connection stability and reduction
intypical ping.

Otherwise, this unitis just the beefier cousin
tothe RAX40. Ithas the same overall shape
but with even sharper lines and metallicred
ventilation grilles at the frontand back. The
top selection of status LEDs and buttonsis
the sametoo, but slightly rearranged, with the
power light onits own at the back, the LAN ports
offtotherightandthe other LEDs to the left.

We also appreciate the abigremovable
sticker on the front of the unit with the default
Wi-Finame and password. Plus, Netgear's
default password schemeis excellent
across allits routers. It uses a combination of
two words and three digits that's generally
easy toremember but secure, such as
rubbishtracker459. It's abetter systemthan
the string of eight digits or random selection of
characters used by some routers.

The number of antennae has doubled too,
andthisis the only router ontest where they're
removable, making them easy to replaceif
they getdamaged, orif you want to attach
differentantennae.

Whenit comes to performance, the XR1000
does areasonable job of justifyingits extra
cost. At closerange, it delivered impressive

DUMAOS DUMASS

Genuinely useful = Expensive

gaming features
= Notallgames/gamers

Decent performance will benefit
Removable antennae = Nomesh
network option

speeds onboth the 5GHz and 2.4GHz bands,
and althoughits 2.4GHz speed dropped off at
mid-range, the 5GHz band maintained decent
numbers. However, atlongerrange, it didn't
overlyimpress. ltwas solid enough but didn't
take the winin either band.

Conclusion

This router’s extra gaming features are only
goingto be of use to some users, but they could
be crucial forthose users. For others, the high
price of this router, along with its good-but-
not-stellar Wi-Fiperformance andfeature set
(there's no mesh option, for example), means
there are better buys available.

VERDICT
Good for certain online gamers, but pricey for
the extra functions it provides.

DESIGN FEATURES

16/20 18/20 OVERALL SCORE
©PERFORMANCE :  VALE 76"/
24/30 : 18/30 |
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TP-LINKARCHER

AX /3 /€170 nevar

oasting Wi-Fispeeds of up to
AX5400 and festooned with six
aerials, the TP-Link Archer AX73

certainly looks like it will offer good value for
its £170 price tag. Like the Linksys MR9600,
thisis a shallow, low-slung rectangular unit
measuringjust 147mm from front to back.
This again makes it more suited to potentially
being stowed away, although of course, for
the best coverage, you'll want to have your
router outin the open.

The aesthetic hereisn't quite as slick as the
Linksys. The six aerials sprouting from the
back and sides simply outnumber the four
of the Linksys and they lack the same sleek
profile. The front of the router doesn't have
quite the same home theatre look either,
although the diagonal ventilation pattern on
the top of the unit, which looks like a Wi-Fi
symbol, is arather neat touch.

SPEC
Weight 734g

Dimensions (mm) 273x147x49/
167 (W x D x H) / with antennae

Ethernet 4 x Gigabit LAN, 1x Gigabit WAN

Wi-Fi Dual-band (AX5400)
574 +4,804Mb/sec +

Streams 2.4GHz2x2,5GHz 4x4

USBports 1xUSB3

Processor 1.5GHz triple-core

Memory 256MB flash, 512MBRAM

Extras OneMesh support

A couple of
minor points
slightly irritated
us when setting
up this router as well.

The first was the tight plastic wrapping used
on each antennae, which was a pig to unwrap
or tear off. The other was the power supply,
the bulk of which extends upwards from the
socket, rather than down. All the other units
ontesthad the bulk either extend down or
straight out, which tended to interfere less
with other plugs when plugged into a multi-
plug adaptor.

Along the front of the router, you get
seven status LEDs for power, each Wi-Fi
band, internet connection, LAN activity, USB
and WPS. The actual WPS buttonis hidden
around the back, though, along with buttons
for turning off the LEDs and Wi-Fi — good luck
hitting the right one without having to peer
around the back of the unit.

The rest of the rearis filled with the same
four Gigabit LAN ports, WAN port and power
input and switch as the otherrouters on test.
Assingle USB 3 portis situated on the right-
hand edge. It only supports USB storage,
but does include local and remote access
options, media sharing and Time Machine.

When setting up the AX73, we were
particularly impressed by the inviting
interface. It manages to feelintuitive and
easy to follow for novices, without feeling
likeit's trying to be too clever. It's also
immediately obvious early onin the setup
process whether you want to use ‘Smart
Connect’ (combining the two Wi-Fibands
into a single SSID) or use separate Wi-Fi

ARCHER ARCHNEMESIS
Solid Wi-Fi = Notasfastasyou
performance might expect
Decentfeature set = Power plugtootall

Slick webinterface

bands. Some other router interfaces were a
bit less clear on whether they offered this as
an option.

Onceit's setup, therest of theinterfaceis
again particularly well laid out, andit's also
easy to find how to add another OneMesh-
compatible device to set up amesh network.

Sadly, whenit came to performance, the
AX73 wasn'tall that clever. We started by
testing the Smart Connect option, as it was
the default, but it decided to smartly connect
our AX1500-capable laptop over 2.4GHz,
giving us 124Mb/sec maximum speeds, SO
we decided it was better to separate out the
Wi-Fibands.

Once that was done, performance
was largely mid-table, whichis a little
underwhelming givenits AX5400 rating
and six aerials.

Conclusion

The TP-Link Archer AX73 has a slick interface
andis arelatively compact unit consideringits
AX5400 rating and six antennae. However,
its performanceisn't quite asimpressive

as you might hope. It's still competitively
priced and perfectly capable, but the Asus
RT-AX68U outperforms it and offers

more features. cpe

VERDICT
Solid mid-range performance, but there are
slightly better options available.

DESIGN FEATURES

14/20 14,90 OVERALL SCORE
vt Wi 720/
22/30 : 22/30 D
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MOTHERBOARDS

/HOW WE TEST

TEST PROCESSORS
> Intel LGA1200 Intel Corei9-11900K

> AMD AM4 AMD Ryzen 9 5900X, and AMD Ryzen 9 3900X for

standalone reviews that require comparisons with older results.

Common testhardware between our CPU testrigsincludes 16GB
(2x 8GB) of Corsair Vengeance RGB Pro 3466MHz DDR4 memory;,
a2TB Samsung 970 Evo SSD, a1TB PCI-E 4 CorsairMP600 SSD
and anNvidia GeForce RTX 3070 Founders Edition graphics card.

AlLCPUs are cooled by a Corsair Hydro-X water-coolingloop,
withtwo XR5240mm radiators, an XD3 RGB reservoir and an XC7
RGB waterblock. We test with our RealBench suite and Far Cry New
Dawn on Windows 10 Home 64-bit. We also test the board's M.2
ports, andrecord the noise level and dynamic range of integrated
audio using RightMark Audio Analyzer.

PROCESSORS

TEST MOTHERBOARDS
> Intel LGA1200 Rocket Lake
MSIMEG 2490 Ace
> IntelLGA1200 Comet Lake
Asus ROG Strix Z590-E Gaming WiFi
> AMD AM4 MSIMPG Gaming B550 Carbon WiFi

Common gear between our CPU testrigs includes 16GB (2 x
8GB) of Corsair Vengeance RGB Pro 3466MHz DDR4 RAM, a
2TB Samsung 970 Evo SSD and an Nvidia GeForce RTX 3070
GPU. Cooling comes from 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 10 with security
updates, as well as the latest BIOS versions and drivers. We
recordresults at stock speed and overclocked, and our tests
include the CPC RealBench suite forimage editing, video
encoding and multi-tasking, Cinebench’s single and multi-
threaded tests, Far Cry New Dawn and Watch Dogs: Legion.

For our game tests, we record the 99th percentile minimum
and average frame rates either using the game’s built-in
benchmark or Nvidia FrameView. Finally, we measure the idle
and load power consumption of the whole system, using
Prime95’'s smallfft test with AVX disabled to stress the CPU.

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 afterten minutes.

FortheIntel LGA1200 system, we take an averagereading
across all eight cores in order to compensate for any hot spots
thatmightbe misleading. AMD'’s CPUs only reportasingle
temperature reading, rather than per-core readings, so we list
what's reportedin CoreTemp.

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

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

AMD AM4

Ryzen75800X overclocked to 4.6 GHz with 1.25V vcore, MSIMEG
X570 Unify motherboard, or AMD Ryzen7 1700 overclocked to
3.9GHz with 1.425V vcore for standalone reviews that require
comparisons with older results.

INTELLGAT1151
Intel Corei5-9600K overclocked to 4.8 GHz with 1.2V vcore.

INTELLGA2066
Intel Corei9-9980XE overclocked to 4.2GHz with 1.08V vcore.



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
1,440and 3,840 x2,160.

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,
Windows 10 Professional 64-bit.

GAMETESTS

Cyberpunk 2077 Tested at the Ultra quality preset and Medium
Ray Tracing presetif the GPU supportsit. Weruna 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.



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
room in 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 component bundle. You can then choose whether you want a PSU with modular or captive cables.

6-core CPU, 1080p gaming

Needs a micro-ATX or ATX case.

Quad-core CPU, basic gaming We recommend a 500W 80 Plus power supply.

Needs amicro-ATX or ATX case.
We recommend a 350W 80 Plus power supply.

Intel Core #215
CPU i5-T1400F scan.co.uk P16 £150
AMDRyzen5 - #194
CPU 3400G awd-it.co.uk p20 £147
ARCTIC #202
CPU COOLER Freezer7X scan.co.uk p20 £16
AMD Wraith air #194
CPU COOLER coolerincluded N/A £0 Nvidia GeForce #213
withCPU p20 GRAPHICS CARD RTX 3060 overclockers.co.uk P16 £630
16GB (2 x8GB)
AMD Radeon \C/Ofsaif LPx 04
#194 engeance #
GRAPHICS CARD ﬁfe\;‘“:gfe ' N/A ngo £0 RENMORY Pro 3200MHz SE DS p7a | 9
into CPU (CMK16GX4M2Z
3200C16)
1668(2 x8 GB) MSIMAG B560
Corsair w20 MOTHERBOARD  Tomahawk WiFi scan.co.uk ’;21:35 £170
engeance (ATX)
MEMORY Pro 3200MHz scan.co.uk n74 £91
(CMK16GX4M2
Z3200C16) 500GB WD Blue #204
STORAGE SN550 scan.co.uk >4 £54
(M2NVMe) P
Asus TUF
MOTHERBOARD = B4°0M-Plus scan.co.uk #204 © cg3
Gaming p74 Total £1,111
(micro-ATX)
UPGRADES
500GB WD Blue #204
STORAGE SN550 scan.co.uk 24 £54
(M2NVMe) P SR AMD RadeonRX B
GRAPHICS CARD 6700 XT (2,560 overclockers.co.uk p19 £750
x 1,440 gaming)
Total £375 1TB ADATA XPG #215
SWAP STORAGE GAMMIX S50 cclonline.com p43 £119
Lite



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

6-core CPU,

2,560 x 1,440 gaming
Needs an ATX case with room for

a240mm all-in-one liquid cooler.

We recommend a 550-600W

80 Plus Bronze power supply.

8-core CPU,
smooth 2,560 x 1,440 gaming

Needs an ATX case with room for a 240mm all-in-one liquid
cooler. We recommend a 750W 80 Plus Bronze power supply.

AMD Ryzen7 #213
CPU 5300X scan.co.uk pa4 £380
AMD Ryzen5 #213
CPU 5600X scan.co.uk 043 £264
CPU COOLER LWL G EliE overclockers.co.uk #216 £110
240mm p47
#
CPUCOOLER gz(t)ec NEF e overclockers.co.uk p-‘::f £80
AMD RadeonRX . #211
GRAPHICS CARD 6300 XT cclonline.com pa2 £1,100
16GB (2 x 8GB)
AMD Radeon RX #213 Corsair
GRAPHICS CARD overclockers.co.uk £750 Vi RGB #210
6700 XT 19 ‘engeance
p MEMORY Pro 3600MHz scan.co.uk p74 £105
(CMW16GX4M
273600C20)
16GB (2 x 8GB)
Corsalr Asus ROG Strix
Vengeance RGB #210 #193
MEMORY Pro gGOOMHz scan.co.uk p74 £105 MOTHERBOARD X570:E Gaming  overclockers.co.uk pda £290
(CMW16GX4M (ATX)
273600C20)
1TB ADATA XPG #215
MSIMPGB550 #210 STORAGE GAMMIX S50 cclonline.com 43 £119
MOTHERBOARD = Gaming Carbon cclonline.com £165 Lite P
— p74
WiFi
Total £2,104
1TB ADATA XPG #215
STORAGE GAMMIX S50 cclonline.com £119 UPGRADES
Lite HE
ADD SECONDARY Western Digital . #166 £80
STORAGE Blue 4TB T p54
Total £1,483
CorsairiCUE
SWAP CPU iy #216
H100i Elite scan.co.uk £150
UPGRADES COOEER Capellix P46

ADD SECONDARY Western Digital

STORAGE

Blue 4TB

overclockers.co.uk

#166
p54

£80

“This motherboard may require a BIOS update in order to

recognise the new CPU.


http://scan.co.uk
http://overclockers.co.uk
http://overclockers.co.uk
http://scan.co.uk
http://cclonline.com
http://cclonline.com
http://overclockers.co.uk
http://scan.co.uk
http://overclockers.co.uk
http://cclonline.com
http://scan.co.uk
http://overclockers.co.uk
http://cclonline.com
http://overclockers.co.uk
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ELITE /THE BEST KIT

Core component bundles cont ...

8-core CPU, 4K gaming

Needs an ATX case with room fora
240mm all-in-one liquid cooler. We
recommend an 850W 80 Plus Gold
power supply.

AMD Ryzen7 #213

CPU 5800X scan.co.uk p4d £380
CorsairiCUE #216
CPU COOLER H100i Elite scan.co.uk £150
- p46
Capellix
AMD Radeon RX #212
GRAPHICS CARD 6900 XT overclockers.co.uk p44 £1,590
16GB (2 x 8GB)
Corsair
Vengeance RGB #210
MEMORY Pro 3600MHz scan.co.uk p74 £105
(CMW16GX4M
27Z3600C20)
Asus ROG Strix #1903
MOTHERBOARD  X570-E Gaming overclockers.co.uk £290
. p44
(ATX)
1TB WD Black #215
STORAGE SN850 box.co.uk p49 £159

Total £2,674

UPGRADES

ADD SECONDARY  4TB Western overclockerscouk #1866 £80
STORAGE Digital Blue o p54

* This motherboard may require a BIOS update in order to
recognise the new CPU

12-core CPU,
2,560 x 1,440 gaming

Needs an E-ATX case with room for a280mm all-in-one liquid
cooler. We recommend a 750W 80 Plus Gold power supply.

AMD Ryzen 9 #213
CPU 5000X scan.co.uk p45 £490
NZXT Kraken
X63 (280mm #207
CPUCOOLER AIO liquid scan.co.uk pa7 £130
cooler)
GRAPHICSCARD AMDRadeonRX o\ erscouk  “25 750
6700 XT o p19
32GB (2x16GB)
Corsair
Dominator #210
MEMORY Platinum RGB scan.co.uk 74 £259
3600MHz P
(CMW32GX4
M2D3600C18)
MSI Prestige #193
MOTHERBOARD X570 Creation overclockers.co.uk 18 £440
(E-ATX)" P
2TB WD Black #215
STORAGE SN850 scan.co.uk p49 £370

Total £2,439

UPGRADES

AMD Radeon RX
SUAAIAAES 6900 XT overclockers.co.uk 212 £1,590
CARD X p44
(4K gaming)
AMD Ryzen 9
SWAP CPU Bl ID ez scan.co.uk #213 - co00
- more multi- p46
threaded power)
ADDSECONDARY 4TBWestern o\ . *#166 oo
STORAGE Digital Blue T p54
* This motherboard may require a BIOS update in order to
recognise the new CPU


http://scan.co.uk
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http://box.co.uk
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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

IntelZ590 Gigabyte 25901
(LGA1200) VisionD

IntelZ490 Asus ROG Strix
(LGA1200) Z490-1Gaming
AMD B550 Asus ROG Strix
(AM4 budget) B550-1Gaming
AMD X570 Asus ROG Strix

(AM4 mid-range)

Cases

ALL-PURPOSE
TOWER

PREMIUM

BUDGET
BUDGET RGB

SUB-£100

COMPACT

HIGH AIRFLOW
MID-RANGE
SUB-£150

PREMIUM

X570-1Gaming

Cooler Master
MasterBox
NR200P

SilverStone
LDO3-AF

Streacom DA2
V2

Phanteks Eclipse
P300Glass

AntecDF700
FLUX

be quiet! Pure
Base 500DX

Fractal Design
Meshify 2
Compact

Fractal Design
Meshify 2

Phanteks Eclipse
P600S

Fractal Design
Define7

Phanteks Enthoo
Evolv X

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

quietpc.com

overclockers.co.uk

scan.co.uk

scan.co.uk

cclonline.com

scan.co.uk

overclockers.co.uk

overclockers.co.uk

overclockers.co.uk

#214
p18

#206
p40

#206
p44

#198
p20

#206
p18

#214
p58

#214
p51

#176
p28

#214
p26

#202
p39

#215
p20

#212
p45s

#202
p44

#204
p18

#187
p24

£270

£275

£197

£270

£100

£95

£195

£48

£75

£99

£91

£125

£139

£140

£200

Motherboards
Asus TUF
Budget AMD
BA450 (AM4) B450M-Plus
Gaming
AMD B550 MSIMAGB550M
(AM4) Mortar
Cases
Fractal Design
BUDGET Focus G Mini
~ Fractal Design
RIDLRENGE Define Mini C
BUDGET Belkin
ROUTER RT3200-UK
Asus
ROUTER 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

scan.co.uk

ebuyer.com

scan.co.uk

scan.co.uk

currys.co.uk

ebuyer.com

amazon.co.uk

overclockers.co.uk

box.co.uk

box.co.uk

ebuyer.com

#204
p74

#204
p42

#180
p46

#161
p26

#216
p52

#216
p51

#196
p54

#196
p58

#200
p22

#174
p34

#212
p25

£83

£120

£40

£69

£80

£165

£391

£50

£151

£207

£281
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F-FREESYNC, G- G-SYNC, W - ULTRAWIDE

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

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

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

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

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

27IN,144Hz,IPS,
2,560Xx1,440,F,G

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

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

MEMBRANE

BUDGET TKL
MECHANICAL

MECHANICAL

OPTICAL
ESPORTS

MECHANICAL
MMO

PREMIUM
MECHANICAL

PREMIUM TKL
MECHANICAL

LUXURY
MECHANICAL

LUXURY
WIRELESS
MECHANICAL

AOC24G2U

Acer Predator
XB253Q

Asus ROG Swift
PG259QN

AOC27G2U

Asus TUF
Gaming
VG279QM

Asus TUF
Gaming VG27AQ

AOCAG273QZ

Alienware
AW2721D

box.co.uk

amazon.co.uk

overclockers.co.uk

overclockers.co.uk

scan.co.uk

overclockers.co.uk

overclockers.co.uk

dell.com

Monitors

#214
p28
#209
p57
#212
p20

#201
p53

#209
p60

#201
p54

#202
p27

#212
p21

£178

£296

£699

£230

£349

£429

£480

£700

31.5IN, 60Hz, VA,
4K, F

32IN,165Hz, VA,
2,560 X1,440,F,G

34IN,144Hz, VA,
3,440X1,440,W,
F.G

34N, 144Hz, IPS,
3,440x1,440,W,F

34IN,144Hz, IPS,
3,440x1,440,W,
F.G

38IN, 144Hz, IPS,
3,840X1,600,W,
F,G,HDR
35IN,200Hz, VA,

3,440x1,440,
W, G,HDR

27IN, 75Hz, IPS,
2,560 X1,440,F

ilyama ProLite
XB3288UHSU

Dell S3220DGF

Cooler Master
GM34-CW
iiyama
G-Master
GB3461WQSU

LG UltraGear
34GN850

LG UltraGear
38GN950

Asus ROG Swift
PG35VQ

LG27QN880

scan.co.uk

amazon.co.uk

ebuyer.com

cclonline.com

currys.co.uk

currys.co.uk

cclonline.com

ebuyer.com

Peripherals and audio

Corsair KS5RGB

HyperX Alloy
FPSPro

Corsair K68 RGB

Asus ROG Strix
ScopeRX
Corsair K9SRGB
Platinum

Corsair K70
Mk.2 Low Profile

Corsair K70 RGB
TKL

Ducky Shine 7
RGB

Razer
BlackWidow V3
Pro

amazon.co.uk

amazon.co.uk

amazon.co.uk

overclockers.co.uk

scan.co.uk

scan.co.uk

scan.co.uk

overclockers.co.uk

scan.co.uk

#201
p45
#201
p46
#181
p53
#209
p43
#164
p26

#193
p56

#214
p31

#212
p53

#208
p60

£50

£90

£126

£125

£185

£150

£140

£175

£180

BUDGET GAMING

FIRST-PERSON
SHOOTER

MMO

AMBIDEXTROUS

WIRELESS

PREMIUM
WIRELESS

ULTRA
LIGHTWEIGHT
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RICK LANE / INVERSE LOOK

LOOT GRATES

Shooters are being ruined by an obsession with loot,
argues Rick Lane

nce limited to fantasy RPGs, loot has proliferated
. intoracing games, survival games and even strategy

games such as Total War: Warhammer. However, by
far the most significant adoption of weapons preceded by
words such as ‘Rare, Epic and Legendary’ is seen in shooters.
Games such as Destiny, The Division, Borderlands and Outriders
are geared almost entirely around picking up a constant
stream of slightly better guns.

Ten years ago, the idea was novel and interesting. Borderlands
promise of a shooter with billions of different guns was an
irresistible concept, but now that novelty has worn off, it’s
clear thatlooting is antithetical to good

)

The idea behind looter’ shooters is to increase this feeling by
ahundredfold, giving you a constant stream of new weapons.
However, most weapons you pick up in a looter-shooter are
just slightly better versions of weapons you've already seen,
offering only incremental stat gains that don't translate toa
meaningful difference in play.

This then flattens the core experience. Your only metric for
progression in a game such as Destiny is numerical - your
power level, or the numbers that fall out of an enemy when
you shoot them. Your experience throughout the game is
fundamentally the same - you just have cooler-looking armour

and do more damage. You might have

shooter design. Your expe rienceis the same - special powers and spectacular effects,

One of the most fundamental tenets

but the core shooting at level 1 is still

of making a shooter fun is that every you just have cooler-looki ng more or less identical to level 5o.
weapon in your arsenal serves a different armour and do more dama ge Compare this with games such as

purpose. Guns should be designed either
torespond to a specific situation, or to kill
or manipulate enemies in ways that are either useful or fun.

This has been true all the way back to the original Doom,
which set the template. The pistol is your default and fallback
weapon. The shotgun is your all-purpose death-spitter. The
chaingun is for dealing with waves of enemies. The rocket
launcher is for clusters of enemies. The plasma gun is for
fighting tough enemies, and the BFG is for extracting yourself
from particularly sticky situations.

You don't have to use them like this, of course, that’s part of
the fun, but every weapon is designed as a specific tool for a
specific job. That’s partly why picking up a new weaponin an
FPSis a treasured moment, as you say, ‘Ooh, what does this do?’

Bulletstorm or Doom Eternal, where

you have maybe eight to ten weapons,
each of which is designed to fight a different enemy type or
kill enemies in an entirely different way. Here, your metric
for progression is your own knowledge about how those
weapons work, the combinations between weapons and
enemies, the resulting effects and your general ability to
cause ten different flavours of mayhem.

Shooters aren’t about numbers. A bullet to the head is
nearly always fatal, no matter your ‘level’ The question is
whether you can get the bullet in your enemy’s head in the
first place. Shooters are about movement and dynamism, and
reducing the dynamic joy of an FPS to a weaponised version
of Top Trumps is tragic.

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


https://twitter.com/Rick_Lane

Dread XP Collection: The HuNt / £9.89 war

DEVELOPER Dread XP, David Szymanski et al /PUBLISHER Dread XP

ver the past couple of years, horror-focused
. gaming website Dread XP has collaborated with

small and solo indie developers to produce
eclectic collections of short horror games. Subtitled The
Hunt, this latest collection is directed by David Szymanski,
developer of the incredible retro-FPS DUSK. Offering seven
short games, The Huntis a great example of the weirder
side of indie game development.

All seven games are horror experiences thatinvolve
hunting in some context, but vary wildly. The two best
games are Black Relic and The Fruit. In the former, you
play as a medieval monk battling hordes of cultists with
acrossbow, as the theft of adangerous relic turns your
peaceful monastery into afiery hellscape. It's atense and
gritty survival horror with vivid and crunchy pixel art.

The Fruit has a similar backwoods horror vibe, but
with a completely different visual style. Setin 1884, this
thoroughly modern-looking game involves sneaking and
fighting through a village where the inhabitants have been
corrupted by consuming a black and ichorous fruit. It blends
stealth and puzzling with a fantastic hit-and-run combat

system. At the forefront of the latteris a musket that must
be manually reloaded after each shot, with the player
pulling back the hammer and dragging the bulletinto the
breach with the mouse.

Most of the other games are recommendable. Axis
Mundi offers an emotional, time-travelling story about
aghost hunter exorcising the souls of the dead from a
Swedish shopping mall, while Uktena 64 sees you play a
redneck hunting mutated animals in a twisted facsimile
of aNintendo 64 game (with remarkably accurate
visual presentation).

A couple of the games are harder to recommend,
particularly Rose of Meat, a surreal horror adventure
thatinvolves using a sentientleg to spawn bizarre flesh-
monsters. Meanwhile, Seraphixial has a decent premise,
with you playing a father searching for his missing daughter.
However, it never seems to settle on oneidea or theme, and
some of the enemy and environment designs appear to
have been thrown togetherinahurry.

The Hunt's experience doesn’t end with these seven
games either. The games are packaged within an eighth
metagame thatinvolves exploring an abandoned Arctic
research base. It's a fully fledged experience inits own
right, featuring its own puzzles, story and voice acting. It's
aningenious way to tie the Collection’s disparate ideas
together, although sadly, the script leans towards ironic wit
rather than playingit straight, which lessens the tension.

There are afew rough edges to Dread XP Collection: The
Hunt, but that's understandable in a showcase for emerging
talent. Even so, the ideas on show are more than worth the
price of atakeaway pizza.

RICKLANE

HUNTER

+ Intriguing
collection of ideas

4+ Clevermetagame
wrapping

4 Somegenuinely
greatgames

HUNTED

Othergames
notso great

Metagame
writingis odd

/VERDICT
It's well worth
spending on a
tenner on this
horror collection
from the fringes
of indie gaming,
evenifit's a
mixed bag.
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VILLAGE

+ Looksand
sounds fantastic

=+ Huge variety

4 Someindividually
greatmoments

HAMLET

Generally not
thatscary

Middling combat
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Resident Evil Village / £64.99 .

DEVELOPER Capcom /PUBLISHER Capcom

esident Evil Village is both a sequel to Resident Evil
. 7 and a spiritual successor to Resident Evil 4. It's
also a grab bag of various ideas and influences

taken fromits own series and further afield. These disparate
inspirations are carefully knitted together, then sprinkled
with impressive-looking snow and some half-decent
first-person combat.

Instory, if notin
spirit, Villageis a
direct continuation
of 7. Players once again
assume control of Ethan
Winters — the gaming world's
most tepid protagonist - who, after
surviving the Baker Mansionin the
lastgame, is now living in Europe
with his wife Mia and new-born
daughter Rose. Their precise
locationisn'tdivulged, but
itappears to be towards
Europe’s eastern fringes,
possibly Romania.

Either way, the Winters’'
peaceful domestic lifeis
shattered when Roseis
kidnapped. In his search for
her, Ethanwinds up lostina
snowbound forest. He makes
his way to alocal village for help,
butinstead finds himself hunted by

a pack of werewolves known as Lycans, and four powerful
monsters who are the ‘children’ of alocal god known as
Mother Miranda.
These four children are the main focus of the game.
Eachresides in their own domain separate from the
village, whichis unique in environmental style,
mechanical features and general tone. Castle
Dimitrescu, for example, is
the most classically
‘Resident Evil' of
the four locations. It's
avast, opulent space where
elaborate doors are locked with
elaborate keys, and where zombie-like
creatures lurk inthe shadows. It's
also the only areawhere
ResidentEvil 7's dynamic
enemies make areturn.
As you explore the castle,
you're frequently stalked by
the elegant yet vicious Lady
Dimitrescu and her three pestilent
daughters. Their capacity to hunt
youis limited to certain areas, but their
hunting of Ethanis convincinginthose
areas, andis by far the mostinteresting
systeminthe entire game.
Castle Dimitrescu could easily have
been the game’s main setting, butit's only
asmallpart of it. Elsewhere, you'll explore a



ramshackle reservoir area dotted with sinking windmills,
evoking shades of HP Lovecraft's story The Shadow over
Innsmouth. You'llalso descend into a vast subterranean
factory, filled with dark corridors prowled by fearsome
undead cyborgs.

These wild swings between settings mean Village has
few slow moments. Eachlocationis a complete refresh,
where the rules by which you previously played may no
longer apply. Your route through the gameisn't directly
linear either. Completing each location unlocks more of the
central village, letting you access new houses from which to
gather more resources.

There aren't many proper puzzlesin Village, but there
are plenty of secrets to find, such as Treasures. Located
in secluded corners of the world, these valuable
artefacts let you step off the beaten path and
explore Village's nooks and crannies. When
retrieved, they can be exchanged with the game’s
merchant - a giant fat man known as the Duke - for
new weapons, equipment and character upgrades.

Village's pace and variety lessens the impact of the
game’s two major flaws. Firstly, Village isn't especially
scary. The bosses can be intimidating, while playing hide
and seek with Lady Dimitrescuin her castle is undoubtedly
tense, but none of it generates the heart-stopping dread you
experiencein Alien:Isolation or even the more formidable
parts of Resident Evil 7.

The exception to this rule is House Beneviento, which
isnot only the scariest location in Village, but might be the
most frightening sequence in the whole Resident Evil series.
Still, one terrifying hourin a game that's approximately 12
hours longisn'tmuch of ahitrate.

Abigger problem than the lack of scares is that Village's
combatis middling at best. Feature-wise, it offers some
improvements over Resident Evil 7. Ethanis nimbler
this time, being able to move faster, hop over certain
obstacles and even barricade doors with conveniently
placed bookshelves.

He also has access to amuch broader arsenal, including
pistols, shotguns, sniperrifles, pipe bombs, grenade
launchers and more. Yet the result, oddly, is less engaging
combat. The primary issue is that common enemies, such
as Lycans and zombies, aren’t very threatening and they're
easy to evade on all but the hardest difficulty setting.

Italso has little of the spectacle seenin Resident Evil
4. Aside from popping the occasional Lycan head, your

weapons don't visually affect enemies much, while
subsidiary mechanics, such as barricading rooms, only
occasionally feature in a meaningful way.

As with the horror, there's only one sequence towards
the end where the action kicks up a gear, and you can see
the spirit of Resident Evil 4 beneath Village's skin. These
issues prevent Village from competing with the best
Resident Evil games, but they don’t stop it from beingan
enjoyable adventure.

Part of the appealis simply exploring the remarkable
world Capcom has created, because Village looks incredible.
Capcom’s RE engine excels at creating realistic-looking
environments and characters. The quality of texturing on
surfaces such as skin and plasticis phenomenal.

More remarkable still is how Village delivers performance
- it's the best-optimised game we've played since Doom
Eternal, delivering seamless frame rates at 4K on our
GeForce RTX 2080 Super. Yet unlike Eternal, Village also
supports ray tracing, in what's probably the smoothest
implementation of the technology yet.

The character performances are also outstanding.

Village's story is typical Resident Evil shlock, but the /VERDICT
adventureis brought to life by the acting. It's enormous Resident Evil
Village is a

fun to be around the four main villains, particularly Lady
Dimitrescu and the factory owner Heisenberg. All the
performances are great, even that of the genetically
milquetoast Ethan Winters.

Ultimately, Village is a pacey and entertaining, if rather
familiar, ghost train. It doesn’'t bring much new to the series
and can't compete withits best entries, butits kooky
characters and great variety help to compensate for that.
Justbearin mind the eye-watering price tag when deciding
whether to pay Village a visit.

RICKLANE

decent, if rather
inconsistent,
addition to the
long-running
horror series.
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REPLICANT

+ Greatstory
and characters

4+ Playfulencounters
and spectacular
boss fights

+ Remaster
improves visuals,
sound and combat

REPLICAN'T

Side quests
stillrubbish

Main quest still
involves too
much repetition

/VERDICT
It's Nier, but not
Nier enough.
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NIER REPLICANT/ £49.99 wusr

DEVELOPER Square Enix, Toylogic Inc/ PUBLISHER Square Enix

riginally releasedin 2010, Nier was an ambitious

but compromised Japanese RPG. Itboasted an

ambitious storyline, inventive quest designand a
fascinating party of characters ranging from foul-mouthed
sorceresses to talkingbooks. However, it was let down by
terrible performance and an overemphasis on repetition, and
this remaster attempts to smooth out some of Nier's kinks.

Setinafuture sofar-flungit has reverted to medieval
fantasy, Nier sees you play as a precocious teenage boy
seeking away to cure his juvenile sister of anillness known
as the Scrawl. During his travels, he encounters a powerful,
sentient book known as Grimoire Weiss, who may hold the
key to ending the Scrawl. Unfortunately, Weiss has lost his
memory, and you must help himreclaimit by locating Sealed
Verses hidden throughout the game world.
Theremasterimproves what was already good about Nier.

Its distinctive future fantasy is overhauled with crisper, more
vibranttextures, while the characters have beenremodelled
tomake themlook good ona modern screen. Combat has
also been tweaked to make it more impactfuland engaging,
bringingit closerto the sequel, Nier: Automata. Perhaps

most notably, all vocal performances have beenre-recorded
with the original actors, bringing out the bestin Nier's
fantastic characters.

Theseimprovements help to make Nier's strongest
elements easier to appreciate. The main questis a splendid
adventure filled with thrilling, emotive storytellingand
inventive set-pieces. Nier plays with genre, dippingits toes
into puzzle-platforming, isometric RPGs and even text
adventures at different points. It also features some of the
best pre-Dark Souls bosses around, withimaginative designs
that require strategy and quick reactions.

Unfortunately, the remasteris less good at fixing what
was wrong with Nier. It resolves the performanceissues, but
the more structural problems remain. Nier places aheavy
emphasis onrepetition and backtracking, forcing youto revisit
the samelocations over and over. Sometimes these are thinly
disguised versions of familiar places, but often you must
revisitan existing location to complete the game’s tedious
side-quests, or to grind specific enemies, so you can upgrade
your weapons.

Ironically, the game is better when replayed after initial
completion. Not only do multiple playthroughs unlock new
endings and new story content, but you progress throughit
much faster, giving the adventure anurgent pacing thatit lacks
during thatfirst run. Your initial playthrough may take up to 20
hours, butreturn visits will see you finishitin half that time.

Nieris a unique specimen, a JRPG that, despite
appearances, flaunts many of the genre’s conventions. It's
definitely worth experiencing, and this remaster is the best
way to do that, but £50is alot for abetter but not quite brilliant
version of this flawed, fascinating gem.

RICKLANE



TOTALLY ACCURATEBATTLE
SIMULATOR/ £14.99.cuar

DEVELOPER Landfall/ PUBLISHER Landfall

otally Accurate Battle Simulator (TABS) attempts
. to answer pressing historical hypotheticals, such
as 'who would winin a fight between pirates and

Vikings, assuming everyone was drunk?' It's a lightweight
strategy game where you pitch armies from various eras
against each other, then watch them stagger around like a
herd of fainting goats trapped on abouncy castle.

There's acampaign mode and a sandbox mode. Both
involve the same simple premise of selecting a bunch
of units from arange of different historical armies -
represented as googly-eyed mannequins with bodies made
of rubber - then pressing Fight, whereupon those armies
duke it out through a combination of simple Aland physics-
powered attacks. Sandbox mode lets you field both armies
how you like; the campaign mode sets you more specific
battle challenges, while giving you limited funds to build
armies that will overcome them.

TABS' primary objective is simply to make you laugh, and
it does it well. The combination of pre-industrial weaponry
and fly-by-night physics transforms TABS into a natural

slapstick comedy generator. Armies flail pathetically at each
other with swords, spears and scythes, often before being
blown to smithereens by cannons and catapults.

TABS bolsters the humour withiits creative interpretation
of military history. Cavemen can field giant mammoths that
will split any army in two with a well-timed charge, while the
Vikings can call upon Valkyries and Shamans who can send
enemies flying with devastatingice spells.

However, there's genuine strategy beneath the silliness.
The campaign mode offers multiple campaigns, with the
various challenges demonstrating that the outcome of
afightis dependent on the type of army you field. Ninjas
with shurikens will easily overwhelm medieval squires, but
will be tornto shreds by Viking Berserkers. Similarly, a few
strong units will be more vulnerable to artillery than alarger
force of weaker units spread across the battlefield.

It's impressive how much TABS gets out of its simple
premise. The campaign mode s stuffed with quickfire
missions, each of which are just complex enough to provide
some challenge without ever being obstructive. Beyond
this, there's afully fledged multiplayer mode, which has a

strategic silliness with strong whiffs of Worms Armageddon.

TABS also features tonnes of community-created content,
ranging from new challenges to whole new army-types.
Totally Accurate Battle Simulator is ideal for when you
don'tknow whatto play. It'simmediate enough for you to
jumpin and out without a lingering sense of obligation, but
italso hasjust enough strategic depth to facilitate longer
play sessions. Instantly accessible, surprisingly compelling
and more fun than a chocolate factory invaded by puppies,
Totally Accurate Battle Simulator is a must-have.
RICKLANE

TABS
+ Veryfunny

=+ Surprisingly
coherent strategy

4+ Good variety
inchallenges

STAB

Notmuch
hereif youdon't
like slapstick

/VERDICT
TABS' ridiculous
pick-up-and-
play strategy

is a breath of
fresh air.

n



Rick Lane haunts a
virtual mansion and
considers the HTC Vive
Pro 2's chances in his
latest VR roundup

REVIEW

WRAITH: THE OBLIVION: AFTERLIFE / £24.99.cvxr

Whraith: The Oblivion: Afterlife is a suitably
spooky horror game that struggles to make
the most of its VR DNA. It offers arelatively
interesting horror story and some tense,
evade-the-monster sequencesinthe vein
of Alien:Isolation. However, the experience
is undermined by tedious visual design and
apaucity of interactive opportunities.

You assume the role of a former
photographer named Ed Miller. ‘Former’
because you were recently killed during
adisastrous séance. Trappedinside the
sprawling Los Angeles mansion where
the séance took place, you must find a way
to escape your spiritual prison, while also
investigating what exactly happened to you
andthe other participants.

Like most gamesinwhichyouplayasa
ghost, Wraithimmediately struggles with this
premise. Indeed, you probably wouldn't realise

you were a ghostif you weren't explicitly told
S0, as you can pick up items in your hands and
throw them around, while your two main tools
for interacting with the environment are ‘ghost’
versions of your camera andits flash. You also
can'twalk through walls, although you do
eventually learn this ability laterin the game.

The meat of Wraith involves exploring the
mansion’s many rooms and floors, solving
simple ‘fetch the item’ puzzles and avoiding
the menagerie of creepy spirits that prowlits
corridors. Wraithiis certainly tense, althoughit's
more atmospheric than terrifying.

Most of the hunt sequences are fairly well
telegraphed, while jump scares are few and
far between. Whether this is a positive or
anegative willlargely come down to your
personal tolerance for horror, but for the most
part, it felt like the appropriate balance fora
game that puts youin the middle of the horror.

Wraith does exhibit some more problematic
issues, however. Chief among themis that
itlooks quite drab. The mansionisn’tan
especially interesting environment, with
an extremely browninterior that's sparsely
furnished and struggles to conceal the
hardware limitations of the Quest.

The story isinteresting froma plot
perspective, but toldin the worst possible
way for VR, with you being forced to stand
around and listen to lengthy conversations
between spectres.

It's also not the mostinteractive VR game.
This is partly understandable - you're playing
aghost after all. However, Wraith plays fast and
loose with this concept elsewhere, and some
more elaborate and tangible puzzles wouldn't
have gone amiss. One neat mechanicis that
you locate new objectives by stretching out
your arm and pointing it like a compass, which
give you a neat sensation of literally feeling
out where you need to go. Unfortunately,
playing with your arm stretched out for long
periods of timeis also quite tiring, soit's less
funin practice.

Whraithis by no means terrible. It's
sufficiently spooky and the story s interesting,
if rather clumsily told. However, it needs more
vervein the environments and to make better
use of VR's distinctive toolset. It's not quite a
shadow of whatit could be, butit does need
more life breathingintoit.

WRAITH
+ Spooky

WRATH

Drab environments
4 Decentstory premise Clumsy story delivery

+ Coupleof
interestingideas

Lacking interactivity

VERDICT

Wraith: The Oblivion
Afterlife is a VR
ghost story that
bounces between
tension and tedium.




NEWS

SNIPERELITEVR

Rebellion has announced a VR entry into
its massively popular Sniper Elite series.
Sniper Elite VR sees you play as an Italian
anti-fascist resistance fighter attempting
to sabotage Nazi U-Boat operations on the
island of Sicily.

Thisisn't a static arcade experience
where you shoot waves of Nazis from
abelltower or mountaintop. Instead, it's
a fully fledged Sniper Elite campaign,
offering 18 missions where you'll sneak
and blast your way through an array of
Nazi-occupied towns and facilities.

You'll be able to freely move around
environments, and use an array of

weapons such as pistols, STEN guns and
grenades alongside sniper rifles. Sniper
Elite VR will also include all the mechanics
you'd expect from a Sniper Elite game,
such as stealth, the grisly X-Ray system
and shooting Nazis in the testicles.

The reason I'm particularly intrigued
by Sniper Elite VRis that every VR
implementation of a sniperrifle I've seen
yet has been terrible (especially you,
Medal of Honor: Above and Beyond).
There's something about trying to hold
aninvisible scope to an eye covered by
agiant plastic box thatjust doesn't work,
like eating soup with a fork.

NEWS

HTC RELEASES
VIVEPRO 2

HTC hasreleased its latest commercial
headset, the Vive Pro 2. The new

headset represents HTC's push to regain
its position as the premium headset
manufacturer over Valve, with anincredibly
high resolution and an equally lofty price.

The Vive Pro 2's whopping 5K resolution
offers 2,448 x 2,448 per eye, compared
tojust1,440 x 1,600 per eye for the Valve
Index. According to HTC, the Vive Pro 2's
display virtually eliminates the screen door
effect that has plagued VR for years, while
also minimising blurring in the periphery of
the user's vision.

The Vive Pro 2 also increases the
headset's field of view to 120 degrees,
andincludes several other features, such
as a'quick adjustable sizing dial’ and ‘3D
Spatial sound'. It also has a price tag to
match, with an RRP of £659 inc VAT for
the headset alone, and £1,299 inc VAT
for a full kit, which includes base stations
and controllers.

Between the affordability of the Oculus
Quest and the innovation of the Valve
Index, HTC has struggled to establish a
unique selling point for its headset. The
Vive Pro 2's super-high resolution certainly
helps inthis regard, although £1,300is a
big ask when you can get an Oculus Quest
2for£1,000 less.cpe






WATERCOOLING

You'll needto tread carefully when you first
enter the world of water cooling, asit can go
wrong. Thankfully,in many instances leaks
won'tactually harm your hardware, especially
if you're using alow-conductivity coolant.

Of course, if you douse your CPU socket
or VRMsinany water-based coolant, you're
likely to fry your hardwareif it's powered on.
However, modern water-cooling components
are designed not to leak, with plenty of fail-
safes and elaborate ways to identify leaks
before they happentoo.

There are only a handful of key components
inany water-cooling loop, and these include
the waterblocks for your CPU and graphics
card, as well as the radiators to cool the
coolant. You'llalso need tubing to connect all
the parts together, andfittings to secure the
tubing to your components.

Pumps, radiators, reservoirs and
waterblocks all have the same-size (G1/4in)
threads, and so do the fittings, so you won't
find any compatibility issues here. The only
differences of which you need to be aware are
the different tube sizes and tube materials.

Tube sizes are stated in metric or
imperial diameters, which are usually given

with a smaller and larger measurement,
representing the inner and outer diameters
of the tubing. That'simportant, as the various
types of fittings have locking rings, barbs or
combinations of both, so youneed to match
the tube size — whetherit's flexible orrigid
tubing - to the size of the fittings.

You need to match thefittings to the type
of tubing as well. Fittings for rigid tubing don’t
have barbs, just locking rings with O-rings
that clamp down from the outside. Fittings
for flexible tubing have barbs that sitinside
the tube and usually have alockingring on
the outside too. They canlook very similar, so
make sure you get the right types of fittings for
your chosen tubing.

It's simple to deal with flexible tubing, as
itjustneeds to be cutto length withnoneed
for bending or precise measuring. It's also far
cheaper thanrigid tubing.

Rigid tubing can’t be bent without heating
it first, which requires special tools. You also
needtobeincredibly precise whenitcomesto
bending and cutting to length as, unlike flexible
tubing, there's no slack.

There are some tricks to avoid having to
bend the tubing, though, such as using angled

We're using a distro plate in our water-cooling loop,
rather than a standard reservoir/pump unit

fittings, so youjust need straight runs of tubing
between each component. This can actually
look neaterthan bent tubing too, but whether
ornotyou like that appearanceis down to your
own tastes.

As much as real customisation can add
unique qualities to your PC, water-coolingit
withrigid tubing and using coloured coolant
is still one of the best ways to make your PC
look fantastic. The order of your components
doesn't matter, unless you're using a separate
pump andreservoir. Thisis even true when
linking waterblocks, as coolantis moving so
quickly thatitdoesn't actually absorb that
much heat with each pass.

If you're using a separate pump and
reservoir, you'llwant to position the reservoir
before the pump, in order to aid bleeding the
loop of air and preventing your pump from
runningdry.

You can use angled fittings to avoid having
to bend your rigid tubing at certain angles
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TYPES OF TUBING

Flexible tubing comes in a variety of thicknesses and materials, such as
black rubber and PVC, leaving you to just decide on the size and colour.
Bigger cases look better with thicker tubing, but thinner tubing won't
impact on cooling performance. Rigid tubingis even more varied. As well
as different sizes of it, you also have a choice of acrylic, PETG, metaland
glass tubing.

For yourfirstrigid tubing build, we recommend using acrylic or metal,
asit's easier to work with them. We also suggest avoiding PETG tubing
unless you plantoinstall a coolanttemperature probe. It's easier to bend
and work with PETG than acrylic, butit can deformiif the coolant gets too
hot, which can cause leaks.

We recommend starting with acrylic or metal
tubing for your first rigid water-cooling build

Metal tubingis usually brass with a coating, oftenin chrome or
anodised colours. The surfaces can be quite delicate, so be very wary of
handling them too much. You can't bend metal tubing yourself, but you
canbuy pre-bent lengths that have been coated in specific colours. This
means you'llneed to use those or investin angled fittings to pointthemin
theright direction.

PETG tubing can deform if the coolant
gets too hot, which can cause leaks

RADIATORS
Generally speaking, to avoid having the need for your fans to spin up
regularly and ensure your dream PCis as quiet as possible, it pays to
build in some redundancy and this means adding radiator cooling power.
For every hot component you want to water-cool, you should aim to
have atleast a120mm radiator and ideally a240mm radiator, so really
you need atleast a 360mm radiator for ahigh-end GPU and CPU if you
want your PC to be seen and not heard. Smaller cases will be more

You need at least a 36 0mm radiator for a high-end GPU
and CPU if you want your PC to be seen and not heard

limited here, so you'll need to weigh up your hardware preferences with
your need for a quiet-running PC.

If you decide to go down the mini-ITX route, which can make modding
your case cheaper and easier, you may be limited to a pair of 240mm
radiators, sometimes even less, which does hinder your options. Larger
cases, though, allow for much more extensive use of radiators and
water-cooling gearin general —just bear in mind that a big case will also
increase your modding times and costs.




Metal tube cutters cutinto the metal gradually while you twist the tube

HOW TO CUT AND BEND TUBING
Every type of tubing can be cutincorrectly,
which can potentially cause leaks, so knowing
how to do this basic task s vital. With flexible
tubing, use atube cutter. These actlike
scissors, but support the tubing on both sides,

ensuring you getastraight cut. Don'tuse a
knife or standard scissors for this job, asit can
be difficult to get the edges straight.

To cut metal tubing, you need, funnily
enough, ametal tube cutter, whichis available
from most stores that sell plumbing supplies.
These cutinto the metal gradually while you
twistthe tube. The benefithereis thatit creates
minimal mess compared with a saw, but if the
tubingis particularly thick, it can be hard on
your hands.

Acrylic tubing needs to be cut with afine
saw blade and very gentle pressure, asit's

brittle and breaks easily. PETG tubingis much
softer and can be cut with a metal tube cutting
tool, gradually cuttingintoit. With all types of
rigid tubing, you need to use atube reamer
afterwards. This grinds theinner and out
edges, removing any sharp fragments from
cutting, and also bevels the edges so they pass
more easily through the O-rings in the fittings.
Bending acrylicand PETG tubingis relatively
easy, butyou'llneed afew tools in orderto
doit. Thetrickis to line up the bends with
your components, while avoiding air bubbles
andkinks. Startby cuttingthe tubetoa
manageable length, theninsertitinto afitting.

With all types of rigid tubing, you need
touse atube reamer afterwards

Use atubeinsert to prevent the tubing
fromkinking when you're bendingiit

To prevent the tubing from kinking when
you're bendingit, you'llneedto use atube
insert. This should be inserted while coated
with lubricant, such as washing up liquid.
Thereason for thisis that, once you've bent
thetubing, you'llneedtoremoveitand the
friction meansit can otherwise seeit get stuck.
Once you've worked out where to make the
firstbend, use aheat gunto warmthe tubing
aninch from either side of the bend point.
Move the gun back and forth until the tubing
becomes pliable.

Younow needto use atube bender. The
insert will take care of the tube’s shape, but
you need to bendthe tube to the correctangle.
You canuse any smooth rounded objectas a
tube bender, but beware of bending too tightly,
or you might get wrinkles. Try to bend on aflat
surface and, if possible, use a dedicated tube
bending kit as it will make your life much easier.

A dedicated tube bending kit will make your life much
easier whenit comes to bending acrylic or PETG tubing
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USING ADISTRO PLATE

Adistro plate can make dealing withrigid
tubing much easier, asit canremove alot

of the bends, distributing them from pre-
drilled threads to runin straight lines to your
components. Most distro plates are designed
specifically for a single model of case. This
means they can be expensive, but also thatthe
threaded holes are positioned so they line up
exactly with your hardware.

This means youjust need to run straight
lines of rigid tubing to your hardware, with
maybe some small tweaks here and there.
As well as making your tube-routing exercise
easier, adistro plate looks fantastic and really
puts your coolant on show.

Even better, adistro plate canwork as a
reservoir, filland drain port, as well as apump
mount, so your loop will look very clean. The
one from EK we're usingis made for the
Lian Li O11D Mini case, and has variousinlets
and outlets that are generally aligned with
waterblock and radiator positions in the case.

The coolant passes through channelsinthe
plate to otherinlets and outlets. This means
you don'tneedto go through the hassle of
connecting components at different angles
directly, andit also reduces your bending and
cuttingtime. In fact, you might not need to bend
any tubes at all, although you'll need double
the number of fittings to cater for the all the
inlets and outlets on the distro plate.

Onthis page you can see the excellent
instructions provided by EK that suggest
ports to use for connecting your various
components to the distro plate. Thisis
important, as there are 16 ports onthe
inside of the plate, soit's worth starting
with the suggested ports first and adjusting
if necessary.

Of course, waterblocks
and radiators have slightly
different port placements
between models, sothey
might notline up exactly. A
greattool for adjusting your
tube runs slightly is arotary
adjuster. Thisis ashallow,
straight fitting, which can
rotate to move the thread
andtube aroundinacircle,
soyou canlineitup withits
opposite end.
Thisis usefulinany
circumstances, asiit
reduces the precision
neededto alignrigid
tubing and can prevent you
wasting benttubes and
money. It's also useful with
adistroplate, asyou'llbe
dealing with lots of straight runs, andif atube
is slightly out of alignment with afitting at the
other end of the case, bending the tubing to
compensate may not be an optionif the angle
is too small. Thankfully, rotary adjusters are
available in arange of coloursincluding those
inEK’s Torque range we're using here.
The distro plate uses existing case holes to
secureitself andis easy toinstall. Make sure

The distro plate we're using is made by EK

especially for the Lian Li 011D Mini case

There are 16 ports on the inside of the plate, soit's
worth starting with the suggested ports first and
adjusting if necessary

you orientate it so the pumpis atthe bottom,
as the chamber above it acts as areservoir and
should sit above the pump. The distro plate
alsoreduces the clearance forradiators, andis
designedto be used with EK’s SE 360 radiator,
so be sure to use the right components withit.

Arotary adjuster is a great tool for adjusting your tube runs slightly




CUSTOMMOUNTS
AND SCREWHOLES

The sheer number of off-the-shelf components available these days
means it's quite easy to build a unique, or at least nearly unique, water-
cooled PC. However, not every component will fitin the place you want
itinevery PC case, and if you caseis quite old, it may not have the right
mounts for components such as pumps and reservoirs. Also, while
distro plates look great, tailor-made examples are only available for a
small selection of cases.

Mounting pumps and reservoirs in cases used to be a pain, and drilling
holes in cases usedto be routine for this purpose. These days, fan-
mounted combined pump and reservoirs are commonplace, So you can
make use of afan, fanmount or radiator as a universal location to secure
apump and reservoir combo unit. Occasionally, though, you might want
to make use of a universal distribution plate or tube reservoir that simply
can'tfitinto your case out of the box.

Thisis where you'llwant to use a power drill to discretely create your
own mounting holes for components. Start by making absolutely sure
of the location where you want to install the reservoir, and thatincludes
pre-planning your tubing routes. You'll also need to remove any of your
PChardware from your case before you start drilling.

Mark up where you need the holes using masking tape and a pencil

Use adrill on amedium speed setting to create the holes

After that, mark up where you need the holes to go on your case for
theincluded mounting screws using masking tape and a pencil. In this
example, our reservoir has amounting plate we can use as atemplate.
If the screws aren’tlong enough to pass through all the materials at your
location, eBay and Amazon are great places to find longer ones. The
manual forthe components should list width of screws needed.

You'll want to use a drill bit that's slightly larger than the screw threads,
so they can pass through easily, so use aruler or digital vernier caliper
tomeasure them. Use a drillon amedium speed setting to create the
holes, and then use the included screws to secure your reservoir. Finally,
clear away any metal fragments and install your hardware and water-
cooling loop.

If you're not keen on drillinginto your case, then alternatively you can
use 3M mounting tape for components that will carry weight, such as
reservoirs. As long as your component has a large enough mounting
plate thenthe tapeis more than strong enough to holditin place. Simply
cutitto size and apply it to the rear of your component. Beware, though,
asit's extremely strong so if you ever need to remove the component,
make sure you can get atthe sides to prise it away from your case.

Use theincluded screws to secure your
reservoir to your new custom mounting holes

As long as your component has a large mounting plate,
3Mmounting tape is strong enough to hold it in place
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PAINT EFFECTS

We've gone to town on our painting guide in

our full guide on p102 this month, as painting

is one of the more involved ways to mod your
case. Here, though, we're focusing on a slightly
more advanced (but still fairly easy) way to
make your painted PC even more impressive.

We'llbe adding amarble effect to the paint,
but there are many more effects you can
choose from companies such as Montanaand
Plastikote. The marble effect spray comes
fromMontana andis available in afew colours,
including black, white and silver.

Start by following our guide on p102 until
you get to the part where you need to apply
the colour coat, whichis where you'll need to
make some key decisions if you want to add
effects. The marble effects are best applied
ontop of high-contrast colours. Darker colour
coats work best with the lighter marble sprays,
such as white and silver. Meanwhile, the
black marble effectreally stands out ontop
of colours that are punchy and vivid - bright
orange, purple and green for example.

You need to pick the right colour for this to
work, even if it affects the rest of your colour
scheme. Due to the thickness of the strands,
you'llalso need a significant amount of clear
coat. Instead of two or three layers, you'llneed
tento 15 layers or more to coverthe marble
strands, so consider this before you start.

Apply the colour coat according to ourmain
guide and allow it to dry for an hour before
applying the marble coat. After that, crack open
your marble effect spray and shake it well. Give
this atest onan old piece of cardboard first to
gauge how fast youneed move the canto get
agood marble effect. The effect can change
depending on weather conditions, so make
good use of your practising on the day.

Youwon'tbe able toremove the marble
effectonceit's onthe surface, asit's sticky, so
you needto getitrightthefirsttime. You'llneed
to hold the canatleast 40cm away fromthe
surface. You're aiming to have a good distance
between the strands, and for them not to
bunch up or cross over each othertoo much.

To getagood marble effect, you'll want to
concentrate on one direction, then overlay
some strands at 90 degrees to that direction.

It will likely take only a few seconds to apply
allthe marble effect you need. Make sure
you go over the edges and extend onto your
work surface.

This will allow you to fill the whole panel
withthe marble effect - if you aim to stop at the
edges, you're likely to leave large, unnatural-
looking gaps. The best tip we can give hereis
not to apply too much marble effect,and not
to overlay too many strands. Every layer and
crossover you add makes the marble effect

Aimto have a good distance between the
strands, and for them not to bunch up or
cross over each other too much

You'll want to apply many layers of clear coat,
in order to cover the marble strands beneath it

2K clear sprays dry faster and harder so
you'llbe able to get polishing after 24 hours

Polishing is where the magic happens, as the
clear surface will become glossy and reflective




higher, which canresultin the surface needing
ahuge amount of clear coatif it's too high.

Don'tbe tempted to sand down the marble
effecttothinit out, as this will dislodgeitand
ruin the marble pattern. You also won'tbe able
tosanditonce afew layers of clear coathave
been applied, if you're hoping to need less
clear coat, soit's reallyimportant to keep the
marble effect layers to aminimum.

It's easy to remove the stray excess though
—itwilljust brush away, but avoid pulling the
strands, asit's easy to pull them off the paint.
The strands will dry very quickly, so once
you'veremoved the excess, it's time to apply
the clear coat. Thisisn't essential, as the marble

sticks like paint, but a clear coat will help to
protectitand the paintbeneath.

The clear coat canbe appliedinthe same
way as our guide on p102, but here, you'llwant
to apply many more layers so they cover the
marble strands beneath. As aresult, this will
probably take a couple of days.

On aflat panel, you can apply the clear coat
liberally and at close range in fairly thick layers,
but only if you canlay the panel flat.

This will save a lot of time compared with
suspending the panel, where you have to be
really careful to avoid the spray running before
itdries. Gradually build up the layers, allowing
each one to dry for 30 minutes before applying

the next, but ensure all the marble effect
strands are hidden beneath an even layer of
clear coat.

It'simportant to buff and polish the final coat,
and you can see how to do this in our guide
onp102. Standard clear coat should be left
according to the manufacturer’s suggested
drying time, but you usually need to leave it for
atleast seven days before it can be polished.
Meanwhile, 2K clear sprays dry faster and
harder so you'llbe able to get polishing after24
hours. Polishingis where the magic happens,
as the clear surface will become glossy and
reflective, giving real depth to the marble
strands beneathit.

CUSTOMRADIATOR

MOUNTS

Ever wanted to put aradiatorinaplace where
your case doesn'thave amount? Do you
want to add fan blow holes to boost cooling or
expand a water-cooling system? Custom fan
mounts are one of the best ways to make an
otherwise stock case look unique, and have
the benefit of improving cooling and boosting
water-cooling potential too.

You might want to perform other cutting
tasks too, and the same rules apply here for
any case-cutting jobs. As always, don't start
cutting with your hardware installedin the
case. It needs to be removed first, and your
case cleaned before youreinstallit.

If possible, remove the panel youintend
to cut, butif this involves drilling outrivets, it's
possible to do most cutting with the sections
stillin place. Either way, make sure there are

You can use your radiator as a template to mark
your cutting lines onto masking tape on the panel

no exposed case fittings and ports nearby -
remove them or mask themto protectthem
from metal dust and fragments.

If you're creating a radiator blowhole, then
you'llideally want the radiator to hand so you
cantest-fititin the case. This way, you can

Overlay aradiator or fan grille on top of
the blowhole, as the edge you've cut
likely won’t be clean enough to show off

make sure it won't foul any other parts, and
you canalso useit as atemplate to mark your

cutting lines onto masking tape, which will also
help to protectthe panel.

Cuttingmetalis never an easy task with
basictools and dealing with steel can be
especially tough. You'll also generate dust,
so be sure to wear amask and protective
goggles. Amini circular saw (such as the
Dremel DSM20) is a fantastic tool for this work,
and will save ahuge amount of time compared
with a standard Dremel rotary tool. A jigsaw
is another option and, failing that, you can cut
some fairly large holes using aDremel and
steelreinforced cutting disc, butit might take
you awhile.

A mini circular saw, such as the Dremel
DSM20, is a fantastic tool for cutting metal

Our finished custom radiator mount at
the front of the case, complete with grille

Onceyou'redone, you'llneedtousea
metal file to remove any sharp edges and
fragments from the edges. With radiator
blowholesit's usually best to overlay aradiator
or fan grille on top of the blowhole, as the
edge you've cutlikely won'tbe clean enough
to show off, unless you get it machine-cut
by professionals.

Todo this, place the grille over the panel
and tape itinto position, before using a pencil
tomark the positions of the mounting holes.
Finally, install your fans, radiator and grille into
the panelandreplaceitin your case.
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ENLISTTHE PROS

There are some tasks that are best left to the
professionals, either because they will simply
achieve abetter result, or because doing so will
save you a huge amount of time.

CUSTOM CABLES

You can create your own PSU cables by hand,
picking the colours and lengths to suit your
build and crimping them for the connectors,
but this can be hugely time-consuming.
Thankfully, you have a couple of alternative
options at your disposal. Firstly, manufacturers
usually offer custom cable kits with their PSUs
inavariety of colours, which ofteninclude
cable combs that space out the cables evenly
fora super-neatlook.

The next stepis to enlist of companies such
as CableMod (cablemod.com), which offer
both pre-made cable kits and the ability to
custom-design your own cables, where you
can specify the length of the cables and even
the colours of individual strands.

Specifying the length can be useful too.
Alot of cables come with slack once you've

Cable combs space out your power
cables evenly for a super-neat look

installed them, so you end up spending more
time tidying them and tying them down than
necessary, and the slack canlook unsightly.
With mini-ITX cases, you generally need
shorter cables too, and many SFX (small)
PSUs are equipped with shorter cables for that
reason. Also, many small cases have ATX PSU
mounts, and these PSUs will come with cables
thatare farlonger than needed.

CUSTOM CUTS

It's the same for case modifications. A recent
PCwe built required vents cuttinginto a case.
We estimated that it would have taken several
daysto atleast to cut the pattern by hand, and
with unpredictable results. Instead, we turned
to alocal waterjet cutting service to get the job
done anditwas surprisingly easy too.

We created the designin Microsoft Paint,
sentit overto be adjusted, gave the firm the
dimensions and locations to be cutand, once
we arrived at the cutting place, it was donein
20 minutes. To do this, start by removingall the
fittings from the case sections involved. Taking
photos will also help the company assessiifits
team can work withitand provide a quote.

The benefitis that you get access to serious
machinery, in this case a water-cutting
machine that costs tens of thousands of
pounds. Getting the measurements right first
timeis essential, so pay attention to the details
and check exactly what you're getting for your
money, as costs can mount.

The endresult was spectacularand
absolutely worth the couple of hundred

You can get different lengths of cables, as well as different-coloured individual strands

We turned to a local water jet cutting
service to get some vents cutinto acase

The end result was spectacular and absolutely
worth a couple of hundred quid

Scan'’s 3XS Custom Shop can undertake
all-manner of tasks with input from you
on designs, colours and materials

pounds it cost, givenit would have taken us
many days of filing and cutting to do half as
good ajob. The companies likely won't do any
finishing, so you'llneed to do this yourself.
Use metal finger files to smooth the edges,
and sand the top of the sections with 800-grit
sand paper if youintend to paint them.

ALL-OUT PROFESSIONAL
CUSTOMBUILDS

For an all-out customisation service, including
3D printing, cutting and painting, Scan offers

its 3XS Custom Shop (scan.co.uk/3xs/
custom-shop), where professionals can
undertake all manner of tasks with input from
you on designs, colours and materials. The
serviceincludes cutting services as well as part
fabrication using 3D printing.

The Scan Custom Shop team has also
undertaken personal projects for celebrities
and streamers. What's more, Scan has the
credentials to back up this service withan
enviable history in our own Dream PC Labs
testsinthe past.
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thenrinseitand wipe it clean. To create your
mask using a cutting machine, you'llneed to
use adhesive masking sheet, whichis usually

availablein A4 sheets orrolls. You can create
Etchinginvolves usingaliquid solution that yourimage by uploading animage fileinto
eatsinto the surface of glass to create a the cuttingmachine’s software — we've used
frosted look, requiring you to protect the the Flight Simulator logo as an example.
parts of the glass you want to remain as they Use the software to cutinto the masking,
were. This means using masking sheetand, enabling you to peel away sections you

for this reason, a cutting machineis highly wantto expose to the etching cream. Use
recommended if you want to save time or acredit card or spatula to firmly press the
deal with detailed designs. However, you can masking sheet onto the glass whenyou're When your masking sheethas been
alternatively use a scalpel and manually cut done, in order to prevent the cream seeping cutout, firmly press it onto the glass
out your masking for simpler designs. underneath the sheet.

Start by cleaning your tempered glass Finally, apply the etching cream using
panel thoroughly using warm soapy water, abrushandleaveitonthe glass forthe
specified amount of time, but no more. If you
accidentally get some anywhere else, remove
itimmediately with a damp cloth.

Once the cream has hadits allotted time,
rinse it off thoroughly using warm water and
asponge, butleave the maskingin place.

Now dry off the paneland remove the
masking. It mightlook a little uneven at first, but
water can stick in the pattern for afew minutes

Apply the etching cream using a brush and leave

and will eventually dry. iton the glass for the specified amount of time

You can either engrave freehand using grinding tips for arotary tool,
or trace out your design using carbon copy paper overlaid by animage of
your choice. A trick hereis to head to animage editing program, such as

Paint.net, convertitto black and white and theninvert the colours. This
Engravingis afun and easy way to customise your PC, withits only will show you how yourimage mightlook onceit's engraved, and also
real drawbacks beingits requirement for a steady hand, plenty of highlight the areas you need trace outinto the carbon copy paper.

time, arotary tool with appropriate attachments and an appropriate The engraving tips come in afew different shapes and sizes, but the
work surface. If your caseis coveredin fragile glass then you'llneed to key ones have small andlarge ball tips that you can use to trace outlines
consider etchinginstead, but acrylic or metal panels are ideal surfaces andfillin large areas respectively. They're readily available for most
forengraving. rotary tools and cheap to buy. Start by tracing the key lines in yourimage

Use aballpoint pen to draw over the lines and press the carbonimage onto your case

Trace the outlines of the designusinga
medium speed setting on your rotary tool



http://Paint.net
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onto the carbon copy paper, with it stuck to your case with masking tape.
Use aballpoint pento draw over the lines as this will press the carbon
image onto your case.

Once you're done, remove the papers, but be careful notto smudge
the carbon details left behind. It's easier to work with acrylic here, as you

canjust place yourimage underneathit and trace the design as you seeiit.

Now, using amedium speed setting on your rotary tool, trace the
outlines of the design, first using sweeping motions and holding the tip
atanangle, soit's not pointing straight down. Go over the areas a second

It'sagoodideato practise first on a hidden area of your case, as
all cases have different paint thicknesses and will require different
pressure to cut through to the metal. Acrylic can be purchased onlinein
small sections quite cheaply, soif you're dealing with a clear side panel
window, practise on some spare acrylic first, and even try engraving your
whole design afew times until you're confident.

timeif necessary.

You canthen switch to arounded tip for larger areas, taking care not
topresstoo hard. It's betterto go over each areatwo or three times
with lighter pressures, as this will resultin amore even surface than
pressing too hard at the start. The engraving will create dust, butit should
settlelocally andit's easy to clean away. Use adamp cloth to clean your

engraving area.

Use adamp cloth to clean your engraving area

VINYL

An easier way to add a splash of colour or
transform the exterior of your case compared
to paintingis to use adhesive vinyl. You canadd
smaller details or completely cover your PC,
and you only need a pair of scissors or a scalpel
to get started. Of course, for real eye-popping
details and complicated designs, a vinyl cutter
is afantastictool, as you can use transfer paper
tolift your design out of amachine-cut sheet of
vinyland press it onto your PC case.

Cut vinyl wrap to size with aninch
overlap, so you canbend over the corners

Covering the exterior of your PCis fairly
simple. Geta sheet of adhesive vinyl (Amazon
and eBay are great sources), cutitto size
with aninch overlap so you canbend over the
corners, andthen use a credit card or similar
piece of plastic to press it onto the surface
in sweeping motions, smoothing out any
airbubbles.

With a vinyl cutter, your pattern will be cut
out of a sheet of adhesive vinyl with backing
paper. The cuttingmachine has ablade that
cuts through the coloured vinyl but not through
the vinyl's backing paper, so onceit's finished
cutting, you canlift the sectionsit's cut out off
the backing paper, leaving the vinyl you don't
wantbehind.

You can thentransfer the cut-out pieces to
the case by hand, butit's better to use transfer
paper, whichis tacky on one side. Transfer
paper sticks to the cut-outs, enabling you to

easily lift them off the sheetin one go, and
transfer them allto your case at the same time.

It's simple and very effective ,and you can
place the vinyl on paint or on top of other vinyl,
as you can see below with black text on top of
ayellow wrap. Pressit firmly onto the surface
with a credit card and then lift off he transfer
paper off atan acute angle to separate the
transfer paper fromthe vinyl. If any sections
of the vinyl stay behind, roll the transfer sheet
back over them and use a scalpelif necessary
to press them back on, so they stay within
the pattern.

You can even cover awhole case witha
large enough sheet, which this can be easier
than spray painting. Occasionally, the edges
canlift over time as the adhesive dries, but
it's simple tofix, either by applying glue or
recutting anidentical piece and reapplyingit.

We used a vinyl cutter to create amask
forthe etching creamin the earlier section,
and this can work for paint masking too. Vinyl
masking sheetis a fantastic material for both
painting and etching, as you can create neat,
complex masksinafraction of the time it
would take to create by hand.

We used a vinyl cutter to create
amask for the etching cream

Transfer paper sticks to the cut-outs, enabling
you to easily lift them off the sheetin one go

You can place the vinyl on paint or on top of other vinyl,
such as this black vinyl on top of a yellow vinyl wrap




RGBLIGHTING

Evenif you're not afan of super-bright rainbow lighting effects,
illuminating your PC with coloured lighting can add flair while still looking
tasteful. If you're going for a specific colour scheme, RGB lighting can
complementit, andit's usually easy to combine componentsinto groups
sothelightingis easy to manage, evenif you're dealing with lighting tech
from multiple manufacturers.

Most waterblocks come with RGB lighting, whichiis often powered
using 3-pin digital RGB headers. As such, you'llneed to use your
motherboard's software or another application that can tie your
motherboard's control toits own software, such as Corsair's iCUE.

Manufacturers such as Phanteks offer ahuge range of RGB
components, and while they use proprietary connectors to hook up to
each other and Phanteks’ own controllers, the company does ship them
with 3-pin and 4-pin adaptors, so you can connect themto other RGB
ecosystems. With our PC this month, the fans, waterblocks and other
components were so vivid thatthere wasn'taneedto add dedicated
lighting strips, so you may not need them either.

Placement of the lightingisimportant, as you need to decide if
you want the LEDs to be visible or if you just want to illuminate your
hardware. If they're going to be visible, check if you'llbe able to see
them when you're actually using your PC. They mightlook great fora
few hours, butthey canbe annoyingif they're in your face all the time.

Therear of the caseis a great location forilluminating your hardware
with LED strips, although rear fan mounts caninterfere with them. If
theinterior of your case is white, this colour will respond better to the
lighting asit's more reflective, while black interiors tend to put more
focus on how the lightingilluminates your hardware.

Remember that RGB lighting will add considerably more cables
toyour case, so you'llneedto carefully consider whether the extra RGB fans really help to liven up an otherwise dull-looking radiator

spaghettiis worthit, especially if you're using a small case with little
cable-tidying space.cre

The lighting on our fans, waterblocks and other components
were so vivid that we didn’t need to add dedicated lighting strips Therear of the case is a great location for illuminating your hardware with LED strips
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EDWARD CHESTER COMPARES THE LATEST HOME NETWORKING OPTIONS |
10 FIND OUT WHICH ONES WILL BEST SUIT YOUR NEEDS



s Wi-Fi has steadily improved, and
. especially with the advent of mesh

Wi-Fi systems such as the Netgear
Orbi or Google Wi-Fi, it's easy to think that all
ther forms of home networking are
ointless relics of abygone era.lt'sa
ireless world now, so why would you go
back? However, inreality, the situationisn’t
hat simple.
For a start, mesh Wi-Fi systems can get
Xxpensive pretty quickly, with each node
generally setting you back atleast £100.
f you want to stretch your network all the
way to anew home office at the bottom of
garden, you need atleast three units to
getareliable, speedy connection, evenina
odest two or three-bedroom house.
Allforms of Wi-Fiare also prone to
nterference that can either slow down or
nterrupt your connection; if you're relying on
it for crucial tasks, such as online gaming, this
an be amatter of virtual life or death. This
ends to be less of a concern up close, but as
ou move towards the edge of the range of
ny given Wi-Fiaccess point, or start daisy-
haining together multiple mesh nodes,
here can be a significantreductioninthe
responsiveness of the whole system.
\ Obvious alternatives have been around
or a while, in the form of running a big long
Ethernet connection to your PC or using
owerline technology that can run a network
connection over your home's existing mains
ower cables. Buthow do these systems
ow compare with the latest mesh networks
r standalone routers? That's what we're
ere to find out.

The test setup

oreally digdown into just what sort of
performance and ease of use the latest
ome networking systems offer, we set up
simple test scenario. In a three-bedroom,
0-storey brick-builthouse witha20m
ong garden, we decided to see how each
echnology we used performed at various

points throughout the home and outinto the
garden. There isn't quite a home office atthe
bottom of the garden yet, but a few sunny
days allowed for some al fresco testing.

As with our router Labs (see p50), we
chose three key test locations for our network
systems. These consisted of a sofa2m from
the home's router in the front, ground-floor
room of the house, arear first-floor bedroom
approximately 5m diagonally back fromthe
router, and a spot halfway down the garden,
about 15m back from the router.

The host device of each option was
plugged into arouter next to the Internet
connectionin the front downstairs room of
the house, with a PC attached via a Gigabit
Ethernet connection to the router. A laptop
was then either connected with a USB/
Ethernet dongle to any wired network
setups, orits internal AX1500 Wi-Fi card
was used to connect to any Wi-Fi signal.

We then tested for connection speed using
LAN Speed Test and for ping response with
netmeter.co.uk/ping-test

The former works by running a server app
on the PC, which exchanges data with a client
app running on the laptop. You can tailor the
test to whatever file size and number of test
runs you like. For each run of the test, we set
the app to send three packets of data varying
between SMB and 50MB, depending on
the speed of the test - there was no point
in waiting five minutes fora SOMBrun to
complete on a slow connection whenthe
resultis the same as waiting 30 seconds
using SMB files.

The ping test simply pings areliably
quick nearby server, whichin our case was
registered as being in Manchester - you
can also manually pick the server, but we
found the Manchester option reliably fast.
While this also tested the ping of the Internet
connection, which we weren't explicitly
testing, there was sufficient variance inthe
ping due to the local network connection
being used that we still obtained clear resuilts.

g test simply pings a reliably quick nearby server, which in our case was registered as being in Manchester

Ethernet

With our test setup established, it was time to
start putting our home networking systems
to the test, starting with the granddaddy of
them all (at least as far as common modern
options goes) - Ethernet.

As we've seen from our router Labs test,
you can expectto get at least four Ethernet
ports on amodern router (although mesh
router nodes tend to only have one), all of
which will be able to hit speeds of 1Gb/sec.
Network switches with many more ports are
also readily and cheaply available, making
it very easy to provide a dedicated wired
connection to as many devices as you heed.

What's more, the maximum rated length
(to still achieve full speed) for Ethernetis
100m, soin practical terms, you'll get full
Gigabit speeds to your devices wherever
they're locatedin yourhome.

You can even crank up the connection
speed by anotch, as many modern
motherboards come with even faster2.5Gb/
sec Ethernet, although as our Labs test
has again proven, 2.5Gb/sec Ethernetisn't
commonly supported by mainstream routers
yet, so you'llneed to shop around to find
devices that can deliver the extra speed.

You canalso stretch to 5Gb/sec or even
10Gb/sec Ethernet. However, these two
options require more expensive, higher-
quality cabling. Gigabitand 2.5Gb/sec
Ethernet will work on Category 5e cabling,
soif you already have a Cat 5e cable network

Cat 6a Ethernet cable can hit 10 Gigabit speeds
butit's an expensive option
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The Asus RT-A68U is a great example of a powerful
modernrouter, butit still has range limitations

in your home, you can upgrade your Gigabit
gear without changing your cabling.

However, 5Gb/sec Ethernetrequires
Category 6 and 10Gb/sec requires Category
6a, with each type tending to be more
expensive thanthe last.

Any switches or other equipment for
distributing the signal are more expensive
than standard Gigabit equipmenttoo. An
8-port Gigabit switch can be bought for £30,
while an eight-port 10Gb/sec switch will set
youback £300. It's for these many reasons
that we stuck with Gigabit Ethernet for our
testing, asit's the mostreadily available,
affordable and realistic option at the moment.

Whichever standard of Ethernet you
choose, the tricky bit comes from the need
to have aload of wires strewn around your

home. Even now, mostnew homes
aren’t built with this most common
and universal connection built
into the wiring system alongside
the mains power, meaning you'll
have to either retro-fit the cable,
lifting floorboards and chasing

cablesinto walls, or have aload of unsightly
cables tacked round your skirting boards and
door frames.

The most realistic option for many
households will be to have a single Ethernet
connection from a frontroom router through
to another section of the house, such as
an upstairs office or down the gardento an
outside office. A single longrunis easier
to hide away than a connection for every
room, and you can then attach another more
convenient networking system at the farend.

It's also commonto run a single short
section of cable to a switch behind your living
room AV setup, so you canthenrun cables
to your TV and games consoles, all neatly
hidden behindthe TV cabinet.

Sojusthow fastandreliableis Ethernet?
Well, in our tests we obtained identical
results in all three test locations (margin
of error notwithstanding), proving the
point that forhome use the performance
of Ethernet doesn't deteriorate overlong
distances, which categorically can't be said
of most alternatives.

What's more, the Gigabit rating attached to
Ethernet actually just about holds upinreal-
world transfer tests. We measured speeds
of 816Mb/sec upload and 907Mb/sec
download. That's still alittle way off Gigabit,
butit's far closerto the claimed speeds than
most other alternatives reach.

Our ping test also provedimpressive, with
an1ims average andjust 15ms maximum. In
other words, not only will your ping generally
be lowin games, butit will be reliably so.

While the Linksys MR9600 has a claimed
maximum 9.6Gb/sec speed, a typical laptop is only
likely to have a1.5Gb/sec Wi-Fi card to connect to it

It would take a catastrophic failure of your
internet connection, the server or your
hardware to lose your connection.

Ethernet's performance numbers mightbe
brilliant, but there's no getting around its sheer
inconvenience for mosthomes, which brings
us rightback to our original option: Wi-Fi. Do
the latest technologies largely eliminate the
problems we outlined earlier, orisittruly a
waste of time for mission-critical connections
suchas gaming PCs?

Unlike Ethernet, where Gigabit hardware
has been around for decades andis now
ubiquitous, there’s multitude of different
Wi-Fi standards - the latest Wi-Fi 6 standard
used by the routersin our Labs testhas only
been around for a couple of years and has
been offeredin umpteen variants. Indeed,
eveninour Labs test, no two of the routers
sported quite the same Wi-Fi configuration.
Meanwhile, if you're still rocking the router
provided by your ISP, it probably uses the
older Wi-Fi5 standard at best.

The latest Wi-Fi 6 standard (which used to
be known as 802.11ax) can theoretically hit
maximum throughput speeds of amassive
9.6Gb/sec, splitacrossits two frequency
bands of 2.4GHz and 5GHz. Meanwhile, Wi-Fi
5maxed outat3.5Gb/sec. Those numbers
are spectacularly far fromreality in most
situations, though, for several reasons.

The firstis that, while the likes of the Linksys
MR9600 (see p53) can claimto provide that
maximum 9.6Gb/sec, your typical laptop is
likely to have a1.5Gb/sec (AX1500) Wi-Ficard
to connecttoit, while even a dedicated PC
expansion card, such as the TP-Link Archer
TX3000 (seelssue 196, p58) maxes out at
3Gb/sec. Generally, the only way you'll get
that maximum connection speedis between

Mesh Wi-Fi systems, such as the Asus ZenWiFi
XD6, offer a near-effortless and reliable way to
extend a Wi-Finetwork



two routers, as used in Netgear's top-end Orbi
RBK852 mesh system.

Instead, whenit comes to client devices, the
idea with the latest Wi-Fi standards is that not
only canrouters deliver these admittedly still
impressive speeds to individual devices, but
they can also maintain good performance for
multiple devices at once. Indeed, one of the
key technologies of Wi-Fi 6 is a fundamentally
better way of splitting up data packets
(called OFDMA), so that certain client devices
can't clog up the network, improving the
responsiveness for all clients.

However, not only is most clienthardware
not ratedto achieve these theoretical top
speeds, but real-world performance also
simply doesn't match those numbers. Even
with the latest client hardware connected
to the fastest Wi-Fi 6 routers available, real-
world throughput will struggle to surpass
Cigabit speeds.

It's for this reason that we didn't
concentrate on maximum throughput speed
for our Wi-Fitests, butinstead focused on the
performance of standard hardware atrealistic
locations, as outlinedin our test setup.

For comparison, we chose two routers.
The first was the Asus RT-68U, which
delivered the most consistent overall Wi-Fi
performancein our Labs test (despite having
among the slowest theoretical Wi-Fi speed
rating of just AX2700). The second was a
typical example of anISP-provided router
hereinthe UK, the PlusnetHub One. It
supports up to Wi-Fi 5 (AC), with a2x2 2.4GHz
band and 3x3 5GHz band, for amaximum
total throughput of 2,332Mb/sec (600Mb/
sec+1732Mb/sec).

The Plusnet router deliveredjust the sort
of modest maximum speeds we'd expect
from anolder, ISP-provided routerin our close
range tests. However, its results in the region
of 200Mb/sec are stillmore than ample for
several 4K video streams (approximately
50Mb/sec each).

What's more, the ping results were
perfectly respectable. You're still looking at
nearly double that of Ethernet, butits average
ping of 20ms is more than good enough for
online gaming.

However, with the maximum pings starting
to hitover 50ms, there are signs of the added
delay that Wi-Fi canintroduce.

Those figures were obtained using the
faster 5GHz band, and switchingto 2.4GHz,
saw the maximum speed drop to just 65Mb/

Top-end mesh systems such as the Netgear Orbi RBK852 offer blistering speeds but are very expensive

sec and the average ping hit 36ms. This was
atrend we saw in our router Labs too, with
the slower2.4GHz band notjust offering
slower maximum bandwidth but consistently
delivering higher pings. If you're looking to get
the most from you Wi-Fi connection for any
task where ping counts, be sure to connect
over a5GHz channel.

As we moved to our second test location,
the Hub One's speeds plummetedto alevel
whereitwouldn'tbe able to deliver even a

single 4K video stream. Pings also shotup to
an average of 45ms onthe 5GHz band and
70ms onthe 2.4GHz band, with maximums
hitting over 500ms. Gamingin this scenario
- having amore powerful PC Wi-Ficard
notwithstanding — would be a struggle.
Whenit cameto testlocation 3, the Hub
One simply wasn't even visible to our laptop,
letalone able to maintain a consistent
connection. The picture was considerably
rosier for the Asus RT-68U though. At short

range onits 5GHz band, it delivered nearly
500Mb/sec andits average ping was just
13ms, withamaximum of 15ms. Its 2.4GHz
performance was solid too.

More importantly, it still Largely provided
adequate performance atmediumrange. Its
maximum throughput at 5GHz was nearly
200Mb/sec, with an average ping of 2Ims
and amaximum of 125ms (some of the
routersin our Labs test hit as maximum ping
aslow as 33msinthis test). The 2.4GHz band

was still usable too, both in terms of ping
and throughput.

At our longest-range test, though, we really
see the limitations of a single, albeit powerful,
router. The AX68U still delivered usable
signals at this range, with the speed maxing
outat46Mb/sec and pings even beingjust
aboutmanageable, atleast onthe 5GHz
band. However, the signal wasn't entirely
reliable, with occasional significant pauses
andinterruptions. We wouldn't consider this
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Even our aging Devolo 9225 powerline kit proved fast and reliable at long range

connection viable for gaming or streaming
video - occasional emails and web browsing
would be your limit.

If one routerisn't good enough to cover the
furthest reaches of your home, there are
currently two main options for solving that
problem without resorting to laying extra
cable. Thefirstis the classic Wi-Fiextender.
These devices will simply connectto the
signal from your router and then project their
own Wi-Fi signal to which you can connect.

They cando the job atapushbuttendto
have a couple of key problems. The firstis
that the more affordable units — under £100
- oftenjust aren’t very fast or powerful. You
might get one extraroom’s worth of extended
range but at greatly reduced speeds and
increased pings.

The secondis that basic units don'ttend
tohave a simple setup whenit comes to
managing the SSIDs (the name of your
network as it shows up on devices) and how
devices move between your router’s signal
andthe extender’s signal.

You'll either have to set up different SSIDs
forthe extender, so you might end up with

atotal of four Wi-Fi signals spread around
your home (one for each band, for the router
and extender), or you can set the router and
extenderto alluse the same SSID. If you do
this, however, your client device may struggle
to actually connect to the best signal - your
laptop mightinsist on trying to connectto the
router's signal when the extender has the
stronger signal, or vice versa.

Meanwhile, the more sophisticated
extenders, which that can oftentapinto
mesh Wi-Finetworks as outlined below,
canbe expensive. The Netgear EAX20 that

integrates with the company’s Orbi mesh
system, for example, costs £200 inc VAT.
Instead, the far better solution to this
problem, generally, is to opt foramesh
Wi-Fi system. These use the same principle
of picking up an existing Wi-Fi signal and
extendingit, but take a much more proactive,
sophisticated approach to managing which
signal a client device uses for its connection.
They ensure the fastestrouteis taken
forany given client device orload balance
across multiple mesh nodes (routers) if
the network is in high demand, all while
only presenting a single SSID to your client
devices, so you never need to hop between

signals. Occasionally, you mightend up on
anon-ideal signal path, butin our experience
they're pretty reliable.

Each of the major router manufacturers
now has its own mesh system — Netgear Orbi,
Linksy Velop, TP-Link Deco and more — while
devices such as Google Wi-Fi, BT Whole
Home Wi-Fiand Amazon Eero use the same
basic principle. Some systems use dedicated
routers, and you can then buy either other
routers orjust extenders thatmeshinto the
same system (such as Netgear), or some just
use the same small nodes for all purposes.

Whichever setup you choose, according to
our previous testing, they all tend to deliver
reliably on their promise of effortless and
speedy range extension. However, there are a
few downsides. The firstis that they tend not
to deliver the utmostin peak performance,
depending onthe systemyouuse.

Largerrouter-like nodes, such as the
routersin our Labs test (most of which
are compatible with the company’'s mesh
systems), can deliver high peak speeds but
the smaller puck-like units, such as Amazon
Eero and Google Wi-Fi, tend to lag behind.

The secondissueis price. Eventhose
smaller units tendto cost close to £100
each - although the Amazon Eero is currently
just £55 - so by the time you've bought the
several units you need to span alargerhome,
the cost canreally add up. What's more, if you
want the most powerful, speedy system that
uses the latest Wi-Fi 6 tech (Eero and Google
Wi-Fiare only Wi-Fi5), you can be looking at
£200-£300 pernode.

The final potentialissueis that by stringing
together several Wi-Finodes, you're
inherently introducing a greater delay to the
signal, as the data has to be packaged up for
sending over Wi-Fi, decoded then repackaged
andresent several times. All of which can
resultin a higher ping.

The Devolo Magic 2 LAN proved that powerline has
its limitations, as it didn’t significantly outperformits
much older sibling



Ubiquiti’'s Unify networking system provides ahost
of ways to connect up Wi-Fi access points and even
provides power over Ethernet

To seejust what sort of performance a
modern mesh system can deliver, we tested
the new ZenWiFi XD6 system from Asus.
Thisisa£400 AX5400 system consisting
of two nodes, each with a 2x2 spatial stream
configuration for each of its 2.4GHz and 5GHz
bands. It's not the fastest system out there
—forthatyou'llbe looking at the likes of the
Netgear Orbi RBK852 that costs £700 - but
it's a good example of a mid-range option.

We setup the systemwith the firstnodein
the frontroom, as you would with any normal
router, then located the second node into the
kitchen, one room back from the first node,
directly below the second test location and
around 6m closer to the garden.

As expected,inour tests, it didn't blow away
the competition at close range, but it was still
very nippy (418Mb/sec) with pings that were
very low (12ms average, 15ms max). It's when
we move to our second test location that the
systemreally starts to show its capabilities.

Whileits peak speeds aren't much
better than those from standalone routers
(213Mb/sec), our ping measurements were
avastimprovement.

Technically, the TP-Link Archer AX73's
15ms average ping beat the 16ms of the
ZenWiFibut all the other routers were notably
slower. Moreover, when it comes to max

pings, the ZenWiFi's 25ms was 8ms quicker
than the next best single router, which itself
was miles better thantherest.

As we move to our third test location,
it's really no contest. While the standalone
routers struggled to deliver single-digitMb/
sec figures, with maximum pings hitting 100s
of milliseconds, the ZenWiFi hit 130Mb/sec
with amaximum ping of 35ms.

We also tested from even further away,
right at the bottom of the garden and a further
Smback fromlocation 3 where, although we
sporadically could connectto some of the
standalone routers, none of them was really
reliable enough for testing. The ZenWiFi,
though, was still hitting a remarkably strong
130Mb/sec speed and 35ms max ping.

Alltold, while we do see astep upinping
when our client deviceis connecting to the
second node of the mesh Wi-Fi system — and
this would only increase further if three nodes
were daisy-chained together - the step up
wasn't problematic.

An average ping of around 15ms is still
excellent, and we saw no evidence of
significant drops in the signal. All told, mesh
Wi-Fihas shownin these tests just why we've
been so enthusiastic aboutitbefore —agood
system that's well set up delivers remarkably
rapid andreliable Wi-Fi.

If you can't afford a mesh Wi-Fi system, but
can't possibly risk the occasional dropouts
that affect even the best Wi-Fi setups, and
must have the best possible ping outside of a
dedicated network cable, the most common
alternative is apowerline system. These use
ahome's existing mains power cables to
deliver a network signal, saving you having to
addin new cabling while overcoming some of
theissues of interference and signal drop that
can affect Wi-Fi.

The technology has been around for years
and speeds have steadily improved, with the
latestkits claimingup to 2,400Mb/sec.In
reality, though, as with Wi-Fi, the on-packet
speeds are generally far higher than any
speed you'll actually experience. However,
these setups are generally plenty fast
enough and, in our experience, as long as the
connection works at all, they prove reliable.

The main caveat with the technology is
thatit totally depends on the nature of your
home’s mains cabling. If you're looking to
stretch a signal to the bottom of the garden
and you don'thave amains cable running to
the shed, then powerlineisn't all that much
more usefulthanrunning an Ethernet cable.
Sometimes the mains cabling withinthe
home doesn’t connect up properly either.
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Devolo’s mesh Wi-Fikit provides mesh Wi-Fibut with a wired backhaul via powerline networking

As an example, we know of ahouse where
the entire kitchen circuit — that also powers
the adjacentroom where the telephone cable
enters the house - simply doesn't connectto
therest of the house when using powerline.
That's despite separate ring mains also being
used throughout other areas of the house and
powerline working fine across them. The only
real way to tellif the technology will work for
youistotryitout.

The other major problem can be the quality
of yourhome's power cabling, bothinterms
of age and degradation, and how much
interference and noise is on the circuit due to
the appliances that are connectedtoit.

Certain appliances that put high loads on
the circuit — and particularly those thatinclude
amotor or some other load thatintroduces
oscillations to the circuit, such as microwaves
orwashing machines - canintroduce
enough noise to degrade or totally disrupt the
powerline circuit. Some surge protectors can
block the signaltoo, so it often doesn’t work
over extension cables.

All that said, we've tested the technology
over many years and generally founditto
be very reliable. Moreover, in our testing, it
worked just fine over a 30m mains extension
reel with a surge protector, so again, it's worth
seeingif you can borrow a kit off afriend if
they're going away, givingita go and seeing
if your home's cabling setup will work well
withit.

When it cameto ourtesting, we setup
one powerline plugin a wall socket nextto
therouterinthe frontroom, then plugged

the second adaptorinto a socketin the first
and second test locations, while using a

30m extensionreel to reach the third test
locationinthe garden. We also tested two
different powerline products. An older AV600

(600Mb/sec) product and a top-of-the-line
2,400Mb/sec system from Devolo, called the
Magic 2 LAN starterkit.

Starting with the older kit, we were actually
alittle surprised to see anotably higher
pingin our first test location than any of the
Wi-Fi systems. Seemingly, the interference
and error managementrequired by the
technology to overcome noise onthelineis
enoughto add a bit of delay when compared
with Wi-Fi at close range. However, the
average of 17ms and maximum of 21is still
more than acceptable.

As for overall speed, we again see that peak
performance is nothing to write home about,
with amaximum rate of 157Mb/sec. That's
stillample for most uses, butit's still far behind
even older Wi-Fistandards.

Instead, it's as we get further away
that powerline showsits talents. In both
our second and third test locations, the
technology delivered essentially identical
performance to the close-range test. There
was abit of a speed-dropin location two,
suggesting the quality of the cabling between

the two locationsisn't all that great, but the
extension reel didn't miss abeat. Plus, of
course, that signal was being carried the full
30m length of the reel, regardless of how
muchitwas extended, so you can expect to
getthat sort of performance right toiits end.

Where the tests became particularly
interesting with this technology was when
trying the new higher-speed version. We
saw peak throughputrise alittle at test
location one, butit actually performed worse
atthe other locations. Meanwhile, pings
were consistently highin all locations, with
averages of around 50ms and maximums of
nearly 80ms.

Of course, as we mentioned before, others’
mileage may vary here, depending onthe
cablinginyourhome. However, there's a
possibility thatif the technology is relyingon
ahigher-frequency signal to transmit data
atahigherrate thenit may suffer more from
noise ontheline.

Either way, it's testament to the limitations
and potential pitfalls of the technology.
Nonetheless, in our general experience,

and as the testing for the AV600 powerline
kit showed, as long as the technology
works across the circuits in your house
thenit generally delivers solid (if not
record-breaking) performance across
differentranges.

We've covered the main three or four options
opentomosthomes whenitcomes to
improving the network coverage of your
home. However, there are afew more options
we didn'ttest.

For a start, there are technologies
that combine the best of both wired and
wireless networking by using Ethernet or
indeed powerline technology to connect
the major backbones of your network, then
using wireless access points to actually
connect your devices to the network in each
location. This general approachis called
wired backhauling (the backhaul being the
connection between networking products,
rather than between client devices and
the network).



There are several routes to obtaining this
type of network. You can simply add disparate
Wi-Fiaccess points to whatever wired
network you've already set up, orthere are
more integrated systems.

Forinstance, Linksys’ Velop mesh
networking nodes support wired backhaul, so
you can have two or three nodes connected
wirelessly to provide Wi-Fi coverage for your
house, then add another one at the end of
an Ethernet cable running to the garage or
summerhouse, and the whole lot will just
appear as one seamless Wi-Fi signal.

Another popular optionis a dedicated wired
backhaul and Wi-Fiaccess point system, as
usedin some professional environments.
Companies such as Ubiquiti sell a whole

system of scalable network products that
allow you to cable up your home and then add
compact access points — which can use power
over Ethernet, so you only need to plug them
into to the network, with no other connections
needed - again, the whole Wi-Fi signal will
appear as a seamless network.

Alternatively, you can take the powerline
route, with the likes of the Devolo Mesh Wi-Fi
2 packing Wi-Fiaccess pointsinits powerline
adaptors, again creating a seamless network
outofthelot.

There are also alternatives to powerline
when it comes to using existing cabling, with
apopular option being Ethernet over coax.
This uses existing TV coax cable to transmit
a signal, which due to the nature of coax

: NETWORK PERFORMANCE RESULTS :

LOCATION1
SOFA 2M FROM ROUTER IN SAME ROOM

cable being shielded - unlike mains power
—-means it can achieve much higher speeds
without interference from turning on mains-
powered devices.

However, it's much less common to have
coaxin every room of ahouse, soits uses
are limited.

Whichever option you choose, we hope this
article has provided you with some insightinto
what can and can't be achieved with some of
the key home networking technologies that
are available.

Formany homes, amodest mesh Wi-Fi
systemis likely to be the best option but hard-
wired options such as Ethernet and powerline
will get you a more reliable connection with
lower pings atlongranges. ere

UPLOAD SPEED (Mb/SEC) DOWNLOAD SPEED (MB/SEC) PING (MS)
Ethernet 816 Ethernet 907 Ethernet 1115
Asus RT-AX68U (SGHz Wi-Fi 6) 473 Asus RT-AX68U (SGHz Wi-Fi 6) 324 Asus ZenWiFi XD6 (Mesh Wi-Fi) 1215
Asus ZenWiFi XD6 (Mesh Wi-Fi) 418 Asus ZenWiFi XD6 (Mesh Wi-Fi 285 Asus RT-AX68U (5GHz Wi-Fi6) 1315
Plusnet Hub One (SGHz WiFi 5) 216 Plusnet Hub One (SGHz WiFi 5) 229 Devolo dlan 650 triple+ (powerline) 1821
Devolo dlan 650 triple+ (powerline) 157 Asus RT-AX68U (2.4GHz WiFi 6) 140 Plusnet Hub One (SGHz WiFi5) 20 53
Asus RT-AX68U (2.4GHz WiFi 6) 108 Devolo dlan 650 triple+ (powerline) 138 Plusnet Hub One (24GHz WiFi5) 36 7
Plusnet Hub One (2.4GHz WiFi5) 65 Plusnet Hub One 2.4GHz WiFi5) 65 Asus RT-AX68U (2.4GHz WiFi6) 20 92
Lower is better
Average Max
LOCATION 2
UPSTAIRS BEDROOM, 5M DIAGONAL FROM ROUTER
UPLOAD SPEED (Mb/SEC) DOWNLOAD SPEED (MB/SEC) PING (MS)
Ethernet 812 Ethernet 907 Ethernet |15
Asus ZenWiFi XD6 (Mesh Wi-Fi) 213 Asus RT-AX68U (SGHz Wi-Fi 6) 192 Devolo dian 650 trple (powertine) 1§
Asus RT-AX68U (5GHz Wi-Fi 6) 165 Asus RT-AX68U (2.4GHz WiFi 6) 79 Asus ZenWiFi XD6 (Mesh Wi-Fi) 1265
Devolo dlan 650 triple+ (powerline) 12 Asus ZenWiFi XD6 (Mesh Wi-Fi) 137 Asus RT-AX68U (SGHz Wi-Fi6) 21 125
Asus RT-AX68U (24GHz WiFi6) 22 Devolo dlan 650 triple+ (powerline) 104 Asus RT-AX68U (2.4GHz WiFi6) 23 151
Plusnet Hub One (5GHz WiFi5) 13 Plusnet Hub One (SGHz WiFi5) 21 Plusnet Hub One (SGHz WiFi5) 45 460
Plusnet Hub One (2.4GHz WiFi5) 5 Plusnet Hub One (2.4GHz WiFi5) 0.5 Plusnet Hub One (2.4GHz WiFis) 70 634
Lower is better
Average Max
LOCATION3
OUTSIDE GARDEN, 15M FROM ROUTER
UPLOAD SPEED (Mb/SEC) DOWNLOAD SPEED (MB/SEC) PING (MS)
Ethernet 812 Ethernet 907 Ethernet 1115
Devolo dlan 650 triple+ (powerline) 153 Devolo dlan 650 triple* (powerline) 134 Asus ZenWiFi XD6 (Mesh Wi-Fi) 15735
Asus ZenWiFi XD6 (Mesh Wi-Fi) 136 Asus ZenWiFi XD6 (Mesh Wi-Fi) 5 Devolo dian 650 triple+ (powerline) 1722

Asus RT-AX68U (5GHz Wi-Fi6) 31

Asus RT-AX68U (2.4GHz WiFi6) 6
Plusnet Hub One (5GHz WiFi5) O

Plusnet Hub One (2.4GHz WiFi5) O

Asus RT-AX68U (5GHz Wi-Fi6) = 46

Asus RT-AX68U (2.4GHz WiFi6) 9.2

o

Plusnet Hub One (SGHz WiFi 5)

(<)

Plusnet Hub One (2.4GHz WiFi 5)

Asus RT-AX68U (5GHz Wi-Fi6) 19 127
Asus RT-AX68U (2.4GHz WiFi 6) 59 31
Plusnet Hub One (SGHz WiFi5) |NA

Plusnet Hub One (2.4GHz WiFi5) [NA

Lower is better
Average Max
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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

Arduboy FX

he credit-card size Arduboy, reviewed
ﬂ backinlssue 162, wasn'tthe first

Arduino-compatible handheld
console - evendiscounting the delays
surroundingits crowdfunding campaign, it was
soundly beatento market by the bulkier but
more capable Gamebuino (see Issue 134). Its
extremely compactdimensions - thin enough
to slide into most wallets, although at the risk of

The box puts the Arduboy FX's main selling
point front and centre - 200+ games

scratching the plastic covering the single-colour

OLED display — ensuredits popularity, though,

andnow it's back as theimproved Arduboy FX.

There's no massive overhaul of the
platform here — the Arduboy FX shares the
same physical dimensions and the vast
majority of the parts foundinits predecessor.
Both consoles are driven by a Microchip
ATmega32U4 microcontroller with 2.5KB
of RAM, a1KB EEPROM and 32KB of flash
memory. They both also offer a constrained
environment designedto be accessible
tonewcomers, but also challengingto
experienced developers usedto more
forgiving specifications.

As before, there are six buttoninputs - a
four-way D-pad and two fire buttons, plus a
physical power switch. Outputs are handled
by asingle user-addressable RGBLED and a
four-channel sound system linked to asmall
piezoelectric buzzer, with the top of the device
packinga compact OLED panel with asingle-
colour 128 x 64 resolution. Finally, there's a
micro-USB port for adata connectionandto
charge the 1I80mAh battery.

It's notarevolutionary upgrade, as withthe
move from the Gamebuino to the full-colour

The Arduboy FXis nearidentical to
its predecessor, bar a new flash chip

Gamebuino Meta (seelssue 178). However,
this evolution handily resolves the biggest
complaintabout the original Arduboy’s design
—its single-game capacity. The Arduboy FX
addresses the problem by simply addingan
external flash RAM chip, communicating with
the microcontroller via the Serial Peripheral
Interface (SPI) and boosting the overall capacity
from 32KB to 16MB - enough for 512 games.



System/6 enters
keyboard market

Linux-powered laptop and workstation
specialist System76 is branching outinto
peripherals, launching an open-source
mechanical keyboard dubbed the Launch.
Based onthe popular QMK firmware, the
keyboardincludes a compacttenkeyless
84-key design, with a split spacebar and
the choice of Kailh Box Jade or Box Royal
switches. The whole designis open,down
to the plastic or aluminium chassis, but
canalso be purchased as acommercial
product. The Launchis available from
system76.comnow, startingat $285

US (around £202 ex VAT),including the
keyboard, spare key caps, a cap-pullerand
amagnetictiltbar.

To proveit, the Arduboy FX comes pre-
loaded with around 200 games and tools
selected from the development community.
Anew loader, the first software to boot
afteryou've gone through the out-of-the-
box tutorial, lets you select from arange of

categories — Action, Adventure, Arcade, Runner,

Platform, Strategy, Puzzle, Skill, Tabletop,
Racing, RPG, Shooter and Sports, plus sections
forMusic, Apps and Tools - you then pick the
gameyou'dliketoplay.

Fromthere, the new loader borrows a trick
from the Gamebuino - the game chosenis

The microcontroller hasn’t changed, with the same
ATmega328 powering the FX

loadedinto memory

andbooted, replacing the

bootloader until the console

is switched off. The process s quick — the
Arduboy enters the loader instantaneously
onpower-up, transfers the chosen gamein
underfour seconds, thenloads itwith only a
brief pause to flashthe RGB LED and display
ananimated Arduboy logo.

It's amajorimprovement over the clunky
game-switching approach of the original
Arduboy, but appears to have beenreleased
before it was quite ready. At the time of writing,
there's no easy way to load your own games
onto the external flash memory beyonda
community-provided set of Python scripts -
agraphical userinterfaceis inthe works, but
notyet publicly available.

Thatdoesn'tmean you can't still develop
your own games for the Arduboy FX though.
Flashed through the Arduino IDE or avrdude,
the Arduboy FX acts like an original Arduboy
and accepts asingle game thatimmediately

boots. Turnthe Arduboy FX off and back on,and

it will bring up the loader, allowing you to select
any of the 200 built-in games as before. Tap a

fire button without selectinganew game and it
will load your own title - but beware, as flashing

any of the built-in games will erase your own

andrequire a connection to your PCtore-flash.

The biggest disappointment of the Arduboy
FX, meanwhile, is the display. It's the same
model as the original Arduboy, and suffers
fromthe same bandingissue. While not visible
onsparsely populated screens, as soonas a
game starts using bright horizontal lines, you'll
see the banding clearly, detracting from what's

As with the original Arduboy, power and data
connect over a micro-USB port

Surprisingly for such a compact design, the Arduboy
FXis easy to open, with just four screws

otherwise abrightand
clear, if low-resolution, panel.
For existing Arduboy owners, the Arduboy
FX may not be worth the cost of upgrading,
whichis why there’s an alternative: the FXMod
Chip. Designed forinstallationin an original
Arduboy, the FX Mod Chip adds the external
flash and bootloader capabilities, althoughiit
requires alittle bit of fine-pitch soldering. Oddly,
the chip costs moreif you want the 200 open-
source games pre-loaded. Currently available
exclusively fromthe USA, the chip costs $9 US
bare or $15 US with the games (around £6.40
and £10.60 ex VAT respectively).
The Arduboy FXis available to buy from
pimoroni.com for £48 inc VAT now, while
the FXMod Chip is exclusively available from
arduboy.com and may attractimport charges
when entering the UK.

A physical power switch helps to prevent the
battery draining in your pocket


http://pimoroni.com
http://arduboy.com
http://system76.com
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20600 Magazine

Lifetime Subscription

he yearis 1984, and there's abuzz
surrounding telecommunications
networks and computing systems.

The term 'hacker’, originally coined to mean
those who use their skills and knowledge to
overcome obstacles in computing or
otherwise, has begun to take on a darker
meaningin the mainstream press. What's
more, two college dropouts have been well
established as nouveauriche, thanks to the
success of afruit-themed computing
company, which was funded in part by the
sales of agadget designed to scam free long-
distance calls from the telephone company.

Enter 2600, founded by the
pseudonymous Twenty Six Hundred and
ahacker group that called itself Phreakers,
Hackers And Laundromat Service Employees
(PHALSE). The launchissuein January
1984 nearly didn't happen. A high-profile
FBI case the year before ‘almost derailed
the entire thing', the publisher recalls, but
the team ploughed ahead anyway with the
release of what would later be known as
The Hacker Quarterly.

Since then, 2600 has been running
continuously, moving from its monthly

PDF copies are provided free from DRM, making
them compatible with any e-reader, PC, phone
ortablet

newsletter format to a quarterly magazine

- complete with full cover, in place of the

old format's masthead. It covers arange of
topics of interest to hackers of the new or old
definition alike.

The early issues are dominated by news
about telephone networks, including the
divestiture of Ma Bell into the Baby Bells, as
well as the move from crossbar exchanges to
the new digital types. There's also coverage
of theinfamous Blue Box tone generators
that could get you free phone calls, sales
of which partially funded the founding of
Apple Computers a decade earlier. However,
computer systems would prove of increasing
interest as time went on.

While first and foremost an anarchic
underground publication, 2600 would receive
mainstream recognition as its popularity
grew. Some of this recognition, such as the
seizure of its bulletin board system (BBS), The
Private Sector, by ‘overzealous New Jersey
authorities’, was unwelcome. Other attention,
including a number of campaigns exposing
scams targeting the hacker community, or
bringing the public's attention to telephone
companies' charging customers for Touch-
Tone support, which actually saved them
money, were considerably more welcome.

Today, 2600 is less about multi-frequency
tones and crossbar switching, and more
about topics such as homomorphic
encryption, virtual private networks

Thanks to aforward-thinking approach to back
issues, you too can own every copy of 2600 —
going back toits foundation

(VPNSs), 3D printing, hardware upcycling
and even lighter topics, such as the joys of
mechanical keyboards.

That's notto say it's forgottenits roots.
Everyissueincludes full-colour photographs
of interesting or otherwise unusual
payphones, sentin by readers throughout the
world. One way in which 2600 truly adheres
toits founding principles is inits lifetime
subscription. In 1988, shortly after the move
to aquarterly format, 2600 Enterprises
introduced the option to receive every single

An archive extracts to nearly 3GB of PDFs,
withmore to follow every year



For the completist, 2600 offers a box filled with
physical backissues - and every future issue to
come will land at your door too

copy of the magazine going forward fora
one-time fee of $260 US (around £183,
zero-rated for VAT).

Correcting for inflation, that's $587 US
(around £414, zero-rated for VAT) intoday's
money, yet you can still pick up that same
lifetime subscription for just $260 US, or
$310 (around £219, zero-rated for VAT) for
subscribers outside the USA.

Thanks to the march of technology, you
also geta choice of how the magazineis

delivered. The standard subscription works
the same way now as it did back in 1988

- aprinted magazine drops through your
letterbox once a quarter. For those who
aren'ttied to physical hard copies, arelatively
new digital-only subscription bundles four
quarterly publications into a single annual
digestas a DRM-free PDF, which landsin
your inbox each spring.

There's no cost difference between the
physical and digital subscriptions, but digital
subscribers get rewarded in a different way,
with the subscription including every back
issue going all the way to 1984 and the

Arduino launches Nano RP2040 Connect

Arduino has officially launched its competitor to Raspberry PiPico, the Arduino Nano
RP2040 Connect. It's more expensive, but it packs in arange of impressive

features. Designed to be pin-compatible with the Arduino Nano and

fully supportedin the Arduino IDE and Arduino loT Cloud, it's

powered by the same RP2040 microcontroller as Raspberry

PiPico, butboasts 16MB of external flash and support

for Wi-Fi802.11b/g/n, Bluetooth 4.2 and Bluetooth

Low Energy (BLE).

Italso has an on-board six-degrees-of-
freedom inertial measurement unit (IMU)

and a microphone. The boardis available
from store.arduino.cc for $24.50 US
(around £17.35 ex VAT).

The magazine has keptits counter-culture feel

over the years

founding of the publication. The moment you
subscribe, you'll receive alink to a ZIP archive
containing, at the time of writing, 36 annual
digests - scans for the early pre-digitalissues,
and true digital copies for the laterissues.
Each spring you'll receive another PDF for
your growing collection.

Isitworthit? Well, 2600 is aninstitution,
and the more recentissues have alotto say
about tech topics from privacy and security
to hobbyism and, yes, criminality. Its current
editor-in-chief is the noted hacker Emmanuel
Goldstein, who served as a consultant on
the classic 1995 film Hackers, and lent his
pseudonym to Matthew Lillard's character,
CerealKiller. Contributions come from across
the world, although the quality of each article
can admittedly vary.

The backissues are a treasure trove of
historical content, little of whichis directly
applicable today - you won't find a Blue
Box much use onamoderntelephone
network, for example. That's not to say
theseissues aren't without value by any
means though. Reading from the beginning
to today provides alook at how technology
and telecommunications have evolved, and
from a perspective rarely considered by
mainstream tech publications.

All subscription options are available
from store.2600.com, along with individual
backissues.


http://store.arduino.cc
https://store.2600.com/
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Bolt Industries PCB rulers

hatis aruler? A piece of plastic, wood

ormetalyou canuseto measure

lengths and draw straightlines. PCB
rulers, though, are different — and notjust
because they're almost completely inflexible,
beingmade out of rigid fibreglass and copper.
Sure, you can use themto measure lengths
ordraw straightlines, but they're designedto
actas desk-based reference guides too.

BoltIndustries’lan Dunnis no stranger to
PCB rulers.Now on his third generation of
crowdfunded PCB ruler designs, he's been
refining his art — and the latest design packs
awealth of informationinto a surprisingly
small space. The front of Dunn’s latest ruler
design carries, as you might expect, length
markingsininches and millimetres. These start,
pleasingly, right at the edge, so you can pushthe
smaller edge up against the object you want
tomeasure.

The bulk of the front, though, is taken up
by pin-outreferences for arange of popular
microcontrollers: The Arduino Nano, Arduino
Micro, Teensy 4.0 and Raspberry PiPico (see
Issue 212), whichreplaces the Adafruit Metro
Minireference from earlier designs. There's
also areference for the 40-pin general-purpose
input/output (GPIO) header on Raspberry Pi
single-board computers.

Each microcontrolleris representedas afull
footprint, makingit easy to figure out which pin
is where on the physical device. The references
continue on the back, where you'll find guides
for common through-hole components,

The latest variant adds a pin-out for the Raspberry Pi
Pico, andrevises the references ontherear

lanDunnis back with another referenceruler design,a
follow-up to the pictured 2nd-generation variant

including various switches and
LEDs, resistors, capacitors, transistors,
voltage regulators and diodes.

[t's notjust symbols and pin-outs either - the
resistor sectionincludes a guide to decoding
the colourbands, and the LED sectionhas a
reminder of whichlegis the anode and whichis
the cathode. Likewise, the capacitor section has
athree-way conversion table between micro-,
nano- and pico-farads, and the transistor
sections looks at the inner workings of PNP,
NPN, NMOS and PMOS transistors. There's
evenacopy of Ohm's law, plus a table of
common diode types and their ratings.

Dunnisn'tdone there though. Forthose
looking to design their own PCBs, orreverse-
engineer someone else's PCB, there are
copper traces to the left of the ruler, which
include theirmeasurements in millimetres

The rulers provide quick reference for common
device pin-outs, as well as resistor colour codes
and Ohm'’s law

and mils, plus the

maximum currentthey can

carry.Nextto these are anumber of holes
through which you can push wires in order

to gettheirmeasurements in American Wire
Gauge (AWG). There's even areference guide
forfontheight.

Compared with earlier designs, Dunn's
latestruler focuses alittle less on component
footprints and more onreferences. The seven
switch footprints of the 2nd-generationrulers
have been dropped to just two, makingroom
foranew reference guide to logic gates

Meanwhile, the USB pin-outs have been
dropped altogether, and the footprints for
capacitors have beenreplaced with a guide
toreading the numerical codes printed onthe
front of ceramic disc capacitors. While the new
design makesit harder to pull acomponent
out of your bits box and quickly figure outits
footprint, it's definitely more useful as a general
guide to electronics.

Following a successful crowdfunding
campaign on Kickstarter, Dunnis taking pre-
orders forthe rulers onindiegogo.com at $14
US (around £10 ex VAT). Alternatively, the PCB
production files are available to download from
custompc.co.uk/PCBRuler under an open-
sourcelicence.cpe

Gareth Halfacree is a keen computer hobbyist, journalist, and author. His work can be found at freelance.halfacree.co.uk

@ghalfacree


http://indiegogo.com
http://custompc.co.uk/PCBRuler
http://freelance.halfacree.co.uk
https://twitter.com/ghalfacree

FOR THE WIN / COMPETITION

A 27INBENQ
GAMING MONITOR

Fancy giving your gaming setup a visual
and performance upgrade? If so, here's
your opportunity to do so for free! BenQ
has stepped up to the prize-giving plate
andis offering a fantastic 27in gaming
monitor to one lucky CustomPC reader.
The Mobiuz EX2710 sports anIPSLCD
panel for exceptional viewing angles and
excellent colour reproduction, while its
144Hz refresh rate and Ims MPRT response
time ensure responsive gameplay. It also
includes FreeSync Premium technology for
eliminatingimage tearing and stuttering
with AMD graphics cards, making for
asmoother feel when gaming.
Built-inintelligent HDR modes can
also produce HDR-like images from
non-HDR sources, while the 2.5W stereo
speakers provide a fulland immersive
sound. All this and you get a smart-looking
design with slim bezels on the top and
sides, plus afully adjustable stand.

SPEC
e 27inIPS panel

1x DisplayPort 1.2 and 2 x HDMI 2 inputs

¢ FreeSync Premium Pro support

Height, rotation and tilt-adjustable stand

¢ 1,920 x1,080 resolution e VESA monitor mount compatibility
¢ 144Hzrefreshrate e Headphonejack
» Imsresponse time (MPRT) o 2x2.5W speakers

SUBMIT YOURENTRY AT CUSTOMPC.CO.UK/WIN



http://custompc.co.uk/win

MODDING / OPINION

Customised PC

Case mods, tools, technigues, water-cooling gear
and everything to do with PC modding

Can'tbuy a GPU?
Have ago atmodding

very now andthen we
undertake a Dream PC build
of our own (see p74), which

means | getto play with some new
toys. This time, the highlight for me was
acasel'dbeenitchingto getmy hands
onforawhile. Rather than using a case
that offers good air cooling out of the
box, this time | decided to go for ablank
slate and use LianLi's O11D Mini.

| chose this case for a couple of
reasons. Firstly, itisindeed a blank
slate, so you cankit out the case with
your own fans and other hardware -
that's exactly what you wantif you're
splashing some serious cash and want
to cherry-pick all your hardware.

The case also looks great, of course,
and has plenty of glass panels to
show off the hardware inside. This
chassis has also been a favourite
among water-cooling hardware
manufacturers, and there are huge
distro plates available forit that

LianLi's O11D Mini
gives you afunand
affordable blank
slate for under £100

combine pumps
andreservoirs and

look fantastic. There's
plenty of room for other
water-cooling hardware too.

It's anincredibly popular case
forthese reasons, and the interior
throws up other surprises too. Despite
technically being thought of as amini-
ITX case, there's space and installation
mounts inside for ATX motherboards
too. If you sticking with mini-ITX,
though, you reap the rewards of having
amore flexible, spacious interior.
Besides, seeing as typical gaming

PCs only have a single PCI-E card, two
sticks of RAM and a few storage drives,
we've decided to go minitoo.

There's something for everyone
in our feature this month, as we've
included water cooling, glass etching
and other modding techniques inthe
mix, with a full guide on how to spray-



paint your PCon p102 as well. With
summer fast approaching with warmer
temperatures and drier conditions, it's
agreattime to headinto the garden or
garage, if you have one, and have ago
at some of these techniques yourself.
There's another great reason to have
ago atmodding as well. Water-cooling
components, cases and modding
supplies such as paints are all readily
available for prices that are no different
to before the pandemic. Even alast-
gen mid-range graphics card such as
aGeForce RTX2060 will set you back
more than water-cooling your PCright

now. Infact, you could probably buy the
case of your dreams, spray-paintitand
kit it out with a water-cooling system
forthe same price or less.

With thatinmind, I'd definitely
consider pointing your spare time and
cashinaslightly different direction
that's still PC-related. Modding your
PCisfunandrewarding, and the result
is asystemthat's truly one of akind.
Until the prices of graphics cards fall to
more reasonable levels, moddingis a
great way to fiddle with your existing
PC hardware and give it your own
personal stamp.

Modding your PC
costs nomore than
itdid before the
pandemic started

t's time foramotherboard shakeup

WO issues ago we reviewed
the NZXTN7B550
motherboard (see Issue 214,

p20), whichis good-looking, has a
unigue design anditisn't outrageously
priced either. While it's essentially a
rebadged ASRock motherboard, and
not actually manufactured by NZXT,
its considerably different design
compared to other motherboards
got me thinking. What do we actually
need or even want from modern
motherboards, and how can
manufacturers stay ahead of the
curve? Do they even have too many
features now?

One of the more interesting features
of the N7B550 wasiits ability to
tieits fan controlinto NZXT's CAM
software, which canlink components
such as USB-enabled liquid coolers,
RGBlighting and fans togetherina
single control suite. It's by far the best
software I've used within Windows for
doing thisjob, and while it might not
have as many options as the likes of
Gigabyte's motherboard software, it's
far cleaner and easier to use.

Of course, NZXT is also hoping to
persuade you to buy into its ecosystem
with a Kraken liquid cooler here, but
Asus, Gigabyte and MSl all have their

own liquid coolers now and none of
them manages to offer such aslick
interface.l'd go as far as saying that|
didn'teven mind the N7 nothavinga
fan control suite inthe EFlas aresult,
which surprised me.

Thenthere’s the design. There
were certainly afew issues with the
large shrouds, specifically the ones
that covered the M.2 ports. Replacing
them afterinstalling your SSD would
see temperatures skyrocket quickly,
resultingin throttling under heavy
loads. Making these shrouds act as
heatsinks would likely fix the issue, but
| also appreciate the bold design and
extensive details on both the black and
white versions of the board.

Theinside of the box is markedly
different from usual too. It's a decidedly
minimalistic affair, with less of the faff
and childish additions you'll see with
other boards, such as stickers, cup
mats and other rubbish you'll likely
never use. NZXT even ditched the
paper manual andinstead gives you
aQRcodetoviewit online.

Thisis agreatidea, aslregularly
look at the manual of motherboards
online, sinceit's quicker and easier
than finding a motherboard's box
and sifting through dozens of pages

NZXT's good-
lookingN7B550
has aunique
designandisn’t
outrageously
priced

inapaper manual.'m amazed other
motherboard manufacturers haven't
donethis, asitmust cut costs.

Other motherboard makers all
seem obsessed with filling the box
with as many pointless accessories as
possible, instead of offering genuinely
useful gubbins. Afewinclude USB
sticks with drivers on theminstead of
a CD, but this would have been more
usefuladecade ago.

With AMD and Intel moving to new
sockets in the not-too-distant future, |
hope that motherboard manufacturers
take the opportunity to have along
hard look at their current products
andtake aleaf out of NZXT and
ASRock’s book. ere

Antony Leather is Custom PC's modding editor

@antonyleather


https://twitter.com/antonyleather

MODDING /HOW TO GUIDES

Spray-paint
Vour case

Antony Leather shows you how to
brighten up your PC with a splash of
your own chosen colour

ummer is the besttime of yearto spray-paint your PC, as

you're more likely to get a better finish and the paints will dry

much faster thanin wintertoo. It's also easier to get outside
into well-ventilated spaces, and you don't have to spend hours outside
infreezing temperatures either.

This month we're taking you through the process of spraying your PC
case, whetherit's screwed or riveted together, and covering all the
information you need to make the process as pain-free as possible,
while still resultingin a fantastic finish. The products you need are
readily available and cost no more than they did two years ago, so unlike
some PC components, spray-painting your PCis affordable and a great
way to transform your case.

Latex gloves
Most hardware stores

Plastic greenhouse

Most hardware stores
Frog Tape
Most hardware stores
Colour spray paint, primer
and clear coat
Safety goggles Mosthardware stores

Most hardware stores

Rivets andrivet gun Respirator mask
Most hardware stores Most hardware stores

/ CHOOSE YOUR COLOURS
Your first stepis to decide on the colour or colours you'll be spraying your
case. You'llneed to buy enough paint to deal with whole panels of your
caseinasingle session for the best finish.

/ INTERIOR AND/OR EXTERIOR?
Just spraying the interior or exterior hasits benefits. It willmean needinga
lotless paint and you'llbe donein half the time. However, you'llalso need
tomask the areas you don't want to paint. An ATX case will need roughly
two cans of primer, colour and clear coats for the exterior and the same
again for theinterior.

/ DEALING WITH RIVETS
You need to dismantle your case before you spray it. PC cases are usually
held together with screws, rivets or both. It's easy to remove screws, but
you'll needto drill outrivets. Start with a 3mm drill bit and increase the bit
in size until you drill the rivet out of the case. The holes are usually 3mm,
4mm or 5Smm wide.




/ DISMANTLE CASE
Strip down the case toits individual parts, orjust the exterior panels if
you're only spraying those. Take photos of the case at each step, so you
know which pieces go where.

/ SAND AND FILL
Deep scratches and dents are unlikely to be solved by filling them with
primer, soit's best to filland sand them first. Use 3M glazing putty, along
with a spatula or old flexible plastic card to smooth the putty into the
scratches, then use 800-grit sandpaper to finish.

/ CLEAN SECTIONS
Cases will have fingerprints, stickers and other grime on them that can
affectthe paint finish, so you need to cleanitfirst. Use warm water with a
dash of washing-up detergent and a sponge, rinsing thoroughly after and
allowingitto dry naturally.

/ USE PROTECTIVE GLOVES
Protect your skin by wearing long clothes and protective gloves. These
are essential not only to prevent skin reactions, but also to prevent you
from transferring oils to the paint surfaces from your fingers.

/ REMOVE PORTS, BUTTONS AND FILTERS
It's essential to remove any case buttons, ports and dustfilters, as these
parts can become clogged with paint and no longer function. They're
usually screwed in place and easy to remove.

/ USE GOGGLES
Goggles are essential, as the paint will get everywhere, including your
eyes. Make sure the goggles seal around your eyes with no gaps.
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/ USE A FACE MASK
It's highly recommended to get a respirator face mask, so your mouth
and nose are sealed away from the fumes. These cost less than £20
and are essential if you're sprayingin an enclosed space or dealing with
2K clear coat.

/ MASK AREAS
It's agoodideanotto spray on areas that make contact with other areas,
as this can cause the paint to stick, and for those sections to not sit
together properly. Apply Frog tape to these areas, and any other sections
you want to remain clear of paint.

/ CREATE A SAFE SPRAY AREA
Aplastic greenhouseis anideal place to spray your case, as it contains
the spray paint and prevents insects from landing on surfaces, as well
as allowing you to paintin the rain or sunshine. However, you'll need to
use the full complement of protective gear as mentioned above.

/ WARM THE CANS
If you're sprayingin winter, it's a good idea to warm the cans first, so the
paintis closer to room temperature. You can leave themindoors for 12
hours, or place themin warm (but not hot) water for 20 minutes.

/ CONSIDER A SPRAY TRIGGER
Spraying alarge case can be hard on your trigger finger, and a spray
trigger can make this work more comfortable. They're relatively cheap,
but don't work with all cans. For example, the Montana Gold cans we
used here didn't fit, but most others do.

/ USE A HEATER
In winter, paint can take along time to dry and is more at risk of running
thanin summer. A warm spray area can be hugely beneficial, soit's
worth warming the area with a heater between sprays. Never turn on
the heater when there are strong fumes - allow the fumes to clear first.




/ USE THE RIGHT NOZZLES
Cases generally demand wide spray patterns to deal with large areas,
but most cans are equipped with relatively narrow spray nozzles. It's
besttoinvestin some alternative nozzles where possible, such as
these Montana nozzles, which offer a variety of spray widths - the two
widest ones are ideal for cases.

/ SAND AS NECESSARY
You want the surface to be as smooth as possible for the colour coat, and
sanding with 1,000-grit sandpaper can smooth the primer to a perfect
finish. Do this after three or four primer coats, adding more as necessary.
Keep pressure to aminimum and use your fingers to feel when the
surfaceis silky-smooth.

/ SUSPEND THE PARTS
One simple way to position your components for sprayingis to suspend
them, whichis easy frominside a plastic greenhouse. You can use electrical
cableto suspendthem, asit's sturdy, durable and easy to tie. Bendit away
fromthe case sections so the spray canreach every part of them.

/ APPLY COLOUR COAT
Ensure the colour coat is properly mixed according to the can's
instructions, then spray in the same way as the primer, from30cm
away, moving swiftly over the panels. Build up layers with 15 minutes’
drying time between each coat. Aim to apply four coats, or more until
the primer layer is covered.

/ APPLY PRIMER
Primer creates a smooth undercoat on which the colour coat sits, as
well as helping with adhesion. Apply light coats, moving the can about
30cm every second, left to right, from 30cm away. Leave each coat to
dry forten minutes, adding four coats in total or stopping when the base
case colour can'tbe seen.

/ REMOVE MASKING
Once you've applied the colour coat, remove the masking - if you do
this after applying the clear coat, you can end up with the paint tearing.
Pull on the masking tape gently and slowly peelit off.
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/ CONSIDER 2K CLEAR COAT
Standard clear coat is easy to apply, butit's quite soft, even onceit's
fully dried. You can consider using 2K clear coat, which dries harder, but
is expensive and more hazardous, needing a proper respirator as well
as skin and eye protection. It also needs to be mixed first, so be sure to
follow the instructions.

/ RE-RIVET CASE
If you've drilled outrivetsin your case, you'llneed toinsert new ones.
Measure the diameter of the holes and buy the appropriate-sizedrivets,
along with arivet gun. Insert the rivets into the gun and squeeze the
handles to secure therivetsin place.

/ APPLY THE CLEAR COAT
Clear coat needs to be applied more liberally than colour coats, soit binds
tothe surface. Apply it from 30cm away, moving 20-30cm a second
from leftto right. It takes longer to dry than colour coat, with most clear
coats needing 30-60 minutes between coats, especially on cooler days.

/ REASSEMBLE CASE
Once the panels are dry, polished and up to your standards, reassemble
therest of the case with screws and/or rivets. Take care not to press too
hard onthe paintfinish, especially if you've used standard clear coat.

/ POLISH CLEAR COAT
Leave the clear coat to dry for the specified time, whichis usually a few
days, or up to a week in some cases. You can now gently use automotive
polish suchas T-cut to buff the finishto a shine.

/ HELP, 'VE MESSED UP
If you've messed up, or if the paint hasn't taken well to the surface, all
is notlost. Use paint remover to dissolve what you've applied, wiping
it clean with kitchen towel, then rinsing with washing-up liquid and an
abrasive sponge before trying again. GPE




RETRO TECH / ANALYSIS

Retro tech

3DEXVOODOO 3D

Reflective surfaces, smooth frame rates and the pure awesomeness
of GLQuake. Stuart Andrews recalls the truly transformative effect
of 3Dfx’'s Voodoo chipset on PC gaming

t's aclassic case of being the right company with
n theright tech at the right time. 3Dfx launched its

revolutionary Voodoo Graphics chipsetjust as fully
polygonal 3D graphics hit the mainstream and PC gamers
wanted an easy and accessible way to get them.

Inlate 1996, Quake and Tomb Raider had justbeen
released, the Nintendo 64 was outin Japan and North
America, and the Sony PlayStation and Sega Saturn were
stillin their first year. Reliant purely on CPU horsepower, and
with no dedicated 3D hardware to back it up, the PC was
beginningto lose its place as the king of gaming platforms.

Sure, ithad abunch of 2D/3D accelerator cards, but
they were too damn slow to make any difference. With the
Voodoo Graphics chipset, 3Dfx played a bigger role than any
other graphics hardware manufacturer in turning around that
situation. In doing so, itmade 3D acceleration an absolute,
cast-iron must-have feature.

THE BIRTH OF VOODOO

3Dfx was foundedin San Jose, Californiain 1994, by a trio

of ex-Silicon Graphics (SGI) employees, Ross Smith, Scott
Sellers and Gary Tarolli. At the time, SGl was by far the
biggestname in 3D graphics, withits enormously expensive
workstations used to create the pioneering CGl effectsin
Terminator 2 and Jurassic Park.

What's more, SGl was already involved in 3D gaming
hardware, developing the core components for what would
eventually become the Nintendo 64. At this time, however,
some of SGI's engineers were thinking that there were
serious opportunities being overlooked in developing 3D
hardware for PCs.

One group would eventually leave to found a company
called ArtX, which would later get bought by ATI. Meanwhile,
Smith, Sellers and Tarolli founded a new startup, Pellucid, in
1992, with the intention of bringing affordable 3D hardware
tothe PC.

In1993, Pellucid was bought by Media Vision, a company

that had grown rich from selling multimedia kits for PCs
during the CD-ROM revolution. Pellucid had proposed the

design and manufacture of a PC 3D gaming chip, and Media

Vision wanted some of that action.
Unfortunately, Media Vision hadits own (mostly legal)
issues, and went out of business. However, just when the

situation looked bleak, Scott Sellers met Gordon Campbell,

founder of the pioneering graphics chip manufacturer,
Chips & Technologies. Campbell asked the trio what they
wanted to do, and helped them to find the venture capital
todoit.

With Smith working as vice president of sales and
marketing, Sellers and Tarolli used all the know-how
they'd built up at SGl and Pellucid to design a cost-efficient
3D architecture built specifically to handle the polygonal
rendering pipeline usedin 3D games.

If 3Dfxneeded a
killer app, GLQuake
delivered. You
couldplayid's
cutting-edge 3D
title at 640 x 480
in16-bit colour at
asmooth 30fps
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Tomb Raider was
a3Dfxshowcase,
smoothing out the
blocky textures,
improving frame
rates and adding
transparent water
to the mix

By the time Unreal
hit the market, 3Dfx
was established as
thebesttechtorun
it. Check out those
shiny surfaces and
lavish textures

With Sellers working on the hardware and Tarollion the
core algorithms, the 3Dfx team came up with the idea of an
add-in card that only accelerated 3D, and left 2D graphics
and Windows acceleration to a separate graphics card. At
first, allthey had working was a software simulation builtin C
and running on a Pentium 90 processor, but this evolvedinto
a card based on two heavily optimised processors.

The first, the Frame Buffer Interface, took polygon
scene data from the CPU and applied Z-buffering and
Gouraud shading, tracking which polygons were visible,
and ensuring that only those were drawn and filled, then
applying shading to provide animpression of simulated light
and colour.

Eachframe of the image would then be convertedinto
scan lines from top to bottom, then sent on to the second
chip. The Texture Mapping Unit, or T-Rex as it was known,
applied perspective-correct textures, complete with
mipmapping (the process of using smaller, less-detailed
textures as an object gets further away) and bilinear or
trilinear filtering (smoothing out blocky textures when
displayed at their largest size close to the viewpoint).

What's more, the T-Rex supported alpha blending, for
convincing transparency effects. No other consumer-grade
graphics hardware was able to handle this at the time. Each
chip worked with its own frame buffer or texture memory

- abank of 2MB of high-bandwidth (for the time) EDO RAM,
and the resulting scanlines were fed out to a DAC, which
outputto agood, old-fashioned analogue VGA output.

THEFIRST CARDS

The factthat the Voodoo Graphics chipset was 3D-only
helped to keep down the price, butit did make using the card
alittle strange. While the carditself could talk to the CPU
and system RAM through the PCl bus, it worked in tandem
with an existing 2D graphics card for 2D DOS and Windows
acceleration, only taking over when there were 3D graphics
to berendered.

This happened through a D-Sub pass-through cable
running from the output of the 2D card to aninput on the
Voodoo Graphics card. While some 3Dfx cards handled the
switching electronically, others actually had a mechanical
switch. On these, you could literally hear when the Voodoo
Graphics card kicked into action.

3Dfx never manufacturedits own 1st-generation cards.
Instead, the designs and chips were sold and licensed to
third-party manufacturers, with Diamond and Orchid first
out of the gate with the Monster 3D and Righteous 3D inlate
1996. These first cards sold for approximately £300, which
was alot but not exorbitant for a PC graphics card at the time.

What's more, these beauties could perform amazing
feats with even fairly modest PC configurations. At a time
when even Intel's Pentium 133 processors were struggling
to deliver consistently good frame rates with the standard
software rendererin some demanding games, you could
slotaMonster 3D into your Pentium 90 system and see
great-looking, silky-smooth visuals.

You could now run Quake at
640 x 480 in glorious 16-bit
colour and still hit 30fps

Yet 3Dfx's work went beyond designing the architecture to
creating an APlthat enables game developers to support the
card. Atthe time, there were no 3D engines that supported
3D hardware and no standard APIs for developing 3D games.
OpenGL was focused mainly on CAD and workstation
graphics, while Intel was unwilling to release its new 3DR
rendering library for use on hardware that would run DOS
games. Microsoft had yet to develop what became Direct3D.

As aresult, 3Dfx developedits own API, GLide. This was
based on OpenCL, so it wasn't unfamiliar to experienced
3D developers, but it pared back the calls and instructions to
focus onthose usedin real-time 3D games.

To show off Glide's capabilities, 3Dfx didn'tjust have its
owninternal demos, but arange of Atari and Midway arcade
games, including the racer, San Francisco Rush, and the beat-
'em-up, Mace: The Dark Age. These ably demonstrated what
the new hardware could do. All that was needed were some
suitably awesome PC games.




The Orchid
Righteous 3D

was one of the
first Voodoo
boards to hitthe
market, along with
Diamond’s mighty
Monster 3D

Withits high-

res models and
reflective surfaces,
3Dfx'slead tech
demowasa
jaw-dropper.
Nobody had seen
anything like this
outside of Sega’s
Virtua Fighter
arcade games

KILLERAPPS

This was 3Dfx’s one problem at launch. The technology

itself was impressive, and the cards came with some decent
demos, including a slick 3D combat demo, Valley of Ra, which
featured amazing reflective surfaces and gouraud shaded
characters, and a stunning dolphin sim, Grand Bleu. Orchid and
Diamond took them around to show to eager PC journalists,
andjaws consistently hit the floor, but there still wasn'ta

killer app.

Atthis point, the early 2D/3D graphics cards all tended
to support the same games, and we'd got used to seeing
the likes of Descent 2, Actua Soccer, Terminal Velocity and
MechWarrior 2 with only mildly improved, filtered 3D textures
running at frame rates that barely climbed above what you
could get with a software renderer. The Voodoo 3D ran these
games faster at higher resolutions, but nobody was going to
pay £300 for that.

Luckily, 3Dfx soon had two absolute bangers. The first was
Tomb Raider. Lara Croft's debut was already one of the most
stunning-looking games around on the Sega Saturn, Sony
PlayStation and PC, but the pixelated, low-resolution graphics
meant that you weren't seeingit atits best.

However, just a few months after launch, the publisher,
Eidos, released a patch that allowed you to run Tomb Raider
under GLide. The effect was amazing, not only smoothing out
the blocky textures and adding transparent water, but allowing

youto play the game ata 640 x 480 resolution at close to
30fps. You saw it and you wanted Voodoo in your life.

An even more impressive transformation awaited us
withid Software's Quake. I first played Quake on a Pentium
133 laptop with 16MB of RAM, and the game was only just
playable ata360 x 240 (or half SVGA). And when| say
playable, Imean the right side of 20fps.

Then 3Dfx released MiniGL, a cut-down version of
OpenGL designed to handle just the functions used in Quake
—id responded with a port of the game, GLQuake, which
could take advantage of the MiniGL wrapper. The port hadits
problems, including gloomy brightness levels, but the bilinear
filtered textures went from looking slightly rough to looking
awesome, and you could now runthe game at 640 x 480 in
glorious 16-bit colour and still hit 30fps.

Serious PC gamers saw Quake running unaccelerated and
then accelerated, then voted with their wallets. Sure, the new
Pentium MMX CPUs releasedin 1997 could runthe game ata
decentlick, butdiditlook as good as Voodoo? Not even close.

GLQuake sold 3Dfx cards, and a growing user base
boosted game support. True, 3Dfx hadrivals. Videologic's
PowerVR tech was affordable and efficient, butitalso used
an unconventional tile-based rendering pipeline and needed
afaster CPU to get the best out of it. Rendition’s Verite
chipsets looked promising, but were too pricey and struggled
with their 2D performance.

3Dfx grew to become akind of de facto standardjustas
the next wave of 3D games started taking off. From Need for
Speed Il SE to Myth: The Fallen Lords, Shogo: Armor Division
and Unreal, Voodoo Graphics made the best-looking games
of the eralook even better and run at what seemedincredible
speeds. The PC was back on top as the most technologically
advanced gaming platform of the era.

3Dfx continued through a glorious period. Its 1997 Voodoo
Rush 2D/3D graphics chipset was admittedly a dud, suffering
from a lack of memory bandwidth and syncissues with the
on-board 2D graphics chip. However, 1998's Voodoo 2 was a
worthy successor, arriving just a few months after anotheriD
showcase, Quakell.

This purple period wasn'tto last, as GLide fell out of favour
and ATi and Nvidia delivered high-performance all-in-one
graphics chips, but we owe 3Dfx ahuge amount for bringing
3D power to the PC whenitneeded it most - and helping to
show the world the full potential of hardware-accelerated
3D graphics. ere
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Die Wasserkammer

The Water Chamber

Aaron Fredregill transformed his Deepcool
Steam Castle case into a dieselpunk stunnetr,
with hand-cut copper piping, a Nixie tube
clock and a plasma disk on the front panel
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GPG: What was your original
goal when you set out to build
this system?

Aaron: My inspirations for any given

project arekind of hard tonail down.
I'malways building or modifying
something.I'd gone down the basic
gaming PCroute a couple of times
already,andIfinally decided that
Iwantedtobuilda
unique system.I'm
afanof steampunk,

My original plan was
asteampunk theme.
However, several
people have pointed
outtomethat what
I'vebuiltismoreinline
with dieselpunk, being
abitdarkerthanthe
more optimisticnature
of steampunk.Itend
toagree.

GPG: Where did the
design process start?
Aaron:Iknewthe
different elementsI
wanted to bringinto
thedesignfromthe
start. It was then just
amatter of figuring
outhow many of
those elementsIcould

horrorand gothic vibes.

incorporate into

the case without
goingtoofar.Alotofthe

process just involved taking

ideas from my head and working
onthem one at atime, with some
careful measuring and cutting. I'm
not sure asingle idea even went onto
paper —there were alot of Sharpie
marks on the case before [ painted
overitall.

GPE: What case did youbase thison
and why?

Aaron: The case was one produced
by Deepcool called the Steam Castle.
Itlooks morelike aretrorefrigerator

thanaPCcase,
andIknewIcould

work with it tomake a PCfitting
ofthe ‘Die Wasserkammer' name.

GPG: How did you create the green
electrical storm effect on the front?
Aaron: That effectisactually created
by an active plasma disk.I'veloved
the effect they create ever since Isaw
oneasakidonStar Trek inthe Borg
regeneration alcoves.It's surrounded
by an open aluminium fan grille
from Mnpctech (mnpctech.com)
and alayer of plastictowhichI've
applied some automotive tint to


http://mnpctech.com

keepthe brightness down alittle.I've
alsoincorporated a Nixie tube clock
above the plasma disk, which
isbacklit with green LEDs.

GPG: Welove themottled metal
effectonthe outside of the case—
how did you achieve this??

Aaron: All of the paint work on the
case came from spray cans.Iwanted
ittolooklike weathered iron.Iused
agrey hammered effect’paint to
cover the majority of the case,and
the other accents come froma spray
paintthat comesreally close to
lookinglike actual copper.Ialsoused
alot of flat black brushwork towash
over almost every part of the case,
whichis an easy way tomake it look
more worn and older thanitis.

GPE: What's that on the side panel?
Aaron:Ioriginally had some cogs
onthe side;along with the openfan
grilleinthe front, these were made
from fan covers thatIpurchased
from Mnpctech. However, I felt that
areawasone of the partsthat didn’t
work for the aesthetics onceI'd
figured out that what I'd built wasn’t

really steampunk. The grille that’s
there nowis actually the base of the
Revenant statue that came with the
collector’s edition of Doom (2016).
Ifound a weirdly sized 170mm fan
thatfitsintoit and aids cooling.

GPG: How did you create the wood
panelling effect on the front?
Aaron: The wood effectis made with
ahigh-quality textured vinyl,and it
justabout passes for the real thing.

GPEG: Take us through the water-
cooling system -how did you go
about planning theloop, as well
asrouting and cutting/bending
the piping?
Aaron: The water-cooling system
came together slowly. The pipeis
all copper with soldered copper
fittings.Tknew thatIwanted as
much of that piping to be visible
ontheside as possible.So, with
thatinmind,Ilaid out the major
componentsinthe available space
and figured out the best way toroute
asingle-loop system.

The only connection thatisn’t
copper isthe one between the

m



The grille that's there now is actually the
base of the Revenant statue that came
with the collector’s edition of Doom 2016

reservoir and the pump,asIwanted
to control the vibration and for that
areatoalsoactasthe bottom mount
forthe reservoir. Most of this work
was done slowly, cutting pieces of
copper pipe and then experimenting
to get theright angles before joining
themtogether.

GPE: What coolant do you use?
Aaron:Ioriginally used some green
coolant, which was a nightmare.
Itlooked great in the pictures, but
clogged up all of the waterblocks
with pearls afterabit.Itwasa
Mayhems coolant called Aurora-I'm
not sure Mayhems even makes it any
more.Nowadays,Ijust usedistilled
water with a couple of stabilisers and
maybe alittle bit of green dye.

GPEG: The copper heatsink fin stacks
down the sideslook great.

Aaron: They're a stock feature tothe
case,and one thatIknew would look
great with areservoir recessed into
thefins. They're allmade of plastic
with some convincing paint applied
tothem.

GPEG: Isthat a wood-effect
expansion card?
Aaron:Ioriginallyhad an EVGA
GeForce GTX 980 Tihybrid card

that came water-cooled fromthe
factory.Iused the same vinyl overlay
method onitthatIusedtocreatethe
wood effect on the front of the case.
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Italsohad a ‘vertical mount’, simply
asaproduct of the micro-ATX board
laying flatin the case, butitdoesdoa
good job of showing off the card.

I've since gifted that card tomy
brother,and put some copper piping
inaprominent place behind the
window, along with the waterblock
that’snow onmyRadeonRX 5700
XT graphics card. The interior
modifications don't gomuch past
that area, since solittle of it is visible
behind the wide panel. The card
youcanseeis an ElgatoHD60 Pro
capture card, which hashad alittle
paint jobbecauseit’s fairly visible
behind the window now.

GPG: Was allthe work done
byhand, ordid you use any
CNCmachinery?

Aaron: All the work was done with
basichobby-grade tools, apart from
afew of the cuts made tothe steel
panels—Iused anair-powered cut
off-tool to make that work a little
easier. Most of the mods on this case
are bits thatIfitted very precisely
with quite alot of Dremel work.

The Nixie clock on the top required
afew componentstobe cut tomake
clearance,and another panel built
behind it to close off the back. The
reservoir onthe sideis oneIchose
afterImeasured the available space
andfigured out what diameter of
reservoirIcould fitin that space.
There areno solid mounts onthe

reservoir—it’sheld in place by the
lower hose, as Imentioned before,
along with the copper return and fill
lineslocated at the top and side, plus
afewstrategiczipties.

GPG: Did you come across

any difficulties?

Aaron: Abig concern of mine was
the plasma disk and having that
current flowing freely right by
critical electrical components. Alot



of care was taken to ensure thatno
electrical conductivity was present
betweenthe plasma disk and the
case.Oneissuellater discovered
was that the open aluminium grille
surroundingit,eventhoughthere
isagap,hasaslight bit of electrical
charge toit while the plasma disk
ison.It’snotamajor concern, since
the grilleisalsoisolated, butit’s
something I'm aware of.

CPUAMD Ryzen53600
Case Deepcool Steam Castle
GPU AMD RadeonRX 5700 XT

i Storage1TBIntel 660p SSD, 4TB
Seagate BarraCudahard drive

Memory 16GB (2 x 8GB) G.Skill
Trident Z Royal 3200MHz

Motherboard ASRock X570M Pro4
PSUOCZ 700W :

Cooling 1x 120mm XSPCradiator,1
x240mm XSPC radiator, 3xNoctua
NF-A12 fans onthe radiators, XSPC
D5 pump with acetal top, Bykski
CPU waterblock, Bykski GPU
waterblock, 70mmintake fan. All
radiator fans arein an exhaust/
pull configuration. Hard, soldered
copper tube with 90-degreefittings :

Solidly mounting the reservoir
with just the tubing connections,
asImentioned before, was another
struggle,butThadtodoit,asevena
basicmount pushed the reservoir
our furtherthanIwanted it. Getting
theright angles on the fitting took
quite a bit of finicky pipe bending
(and afewzip ties) tomake it all fit
well with a solid connection.

GPG: How long did it take you to
complete thisbuild, from start
tofinish?

Aaron:I'd already been using the
case for a while without getting into
modifying it. WhenIgotstarted,

it probably took a good couple

of months to make this system,
between tweaking bits of it, waiting
for parts and figuring out what
finishesIwanted touse.

GPEG: Are you completely happy
with the end result, or do you wish
you'd done some of it differently
inretrospect?

Aaron:Ihave ahard time
‘completing’ projects, because there’s
always something elseIfeelIcould
doalittle better,but I'm calling

this one done.I'mhappy with the
result,and feel like the project has
lived up to the original concept
well enough.

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
canchoose the AM4/LGA11510r LGA2066 version.

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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JAMES GORBOLD / HARDWARE ACCELERATED

MINING VS GAMING,
ROUND TWO

James Gorbold takes a closer look at Nvidia's second attempt
to make more GPUs available to gamers

yearandahalf, there’sbeen unprecedented worldwide

demand for gaming GPUs. On top of that, the huge
rise in value of some cryptocurrencies has created additional
massive demand for GPUs.In addition to ramping up production,
Nvidia's response has been twofold. Firstly, to develop a new
range of dedicated mining GPUs, the CMPHX series, although
these have yet to seen in the wild, so it's impossible to judge
their desirability to miners.

Nvidia’s other response is an attempt to reduce the
attractiveness of its 3o-series GPUs to miners, thereby freeing
up stock for gamers. The first GPU to get this treatment was
the RTX 3060, with adriverthat detected
when the Ethereum mining algorithm
was being run and halved the hash rate,

. ithmuch of the population inlockdown over the past

This performance dropis

intrinsicvalue or purpose,Iwas curious to gauge the effectiveness
of this LHR mining speed limiter on these new GPUs.
Comparing one of the new RTX 3070 LHR GPUs with an
original 3070 wasrevealing. Using Phoenix Miner, the Ethereum
hashrate dropped from 52MH/secon the original to 25 MH/sec
on the LHR card, a drop of 48 per cent. By way of comparison,
the RTX 3070 Ti which has LHR baked into the design, mined
at 38MH/sec—29 per cent slower than the original RTX 3070.
This is enough of a performance drop to make Ethereum
miningfarless attractive and potentially unprofitable on LHR
GPUs.What's more, unlike the firstimplementation of LHR on the
RTX3060,which was controlled solely by the driver and was soon
cracked, returning 3060 cards to fullmining
performance, the second implementation
of LHR seems more secure,and hasn't been

making it less profitable for mining and enoug hto make Ethereum cracked at the time of writing.

intheory less desirable to miners.

Thishasnow beenimproved withanew
mining speed limiter, which uses a secure
handshake between the driver,the GPU and the graphics card’s
BIOS to reduce performance. This technology, known as Lite
HashRate (LHR),is present in the newly launched RTX 3070 Ti
and 3080 Ti, which are reviewed in this issue, plus RTX 3080,
3070 and 3060 Ti cards made from late May onwards.

You can spot these newly made RTX 3080,3070 and 3060
Ti cards by the addition of THR' in the name of the cards.
These LHR cards only reduce the Ethereum mining speed,
however, not mining other cryptocurrencies, gaming or
rendering performance.

WhileI'mnotafanof cryptocurrency mining,as it consumes
vast amount of electricity and hardware yet barely has any

mining far less attractive

As such, while new GPUs such as the
RTX 3070 Ti and 3080 Ti are by no means
revolutionary, merely providing stepping
stones between existing GPUs, they're more important thanthe
benchmark and price data would suggest. The LHR technology
is, if you'll forgive the expression, a game changer, as the new
GPUs are nolonger so desirable to miners.

That said, LHR alone won’t open the floodgates and see
a deluge of GPUs suddenly being available to gamers. The
sheer demand and backlog of orders for GPUs worldwide,
plus ongoing shortages of components, mean it will take
months for GPU availability and prices to return to normal.
Still, LHRis the first genuinely good step in the right direction
I've seen from any GPU manufacturer - AMD and Intel had
better be taking note. epe

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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Get the competitive edge you need to unleash your full gaming potential with the 24" and 27** G-Masters

offering 0.8ms MPRT and 165Hz refresh rate. Armed with FreeSync Premium you can make split second

decisions and forget about ghosting effects or smearing issues. The ability to adjust brightness and the

dark shades with the Black Tuner delivers greater viewing performance in shadowed areas and the IPS
panel technology guarantees superb image quality.
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Fixed stand versions:
24" G2470HSU-B1 & 27°* G2770HSU-B1

Version with height adjustment:
24" GB2470HSU-B1 & 27" GB2770HSU-B1

Find your match at
gmaster.ilyama.com
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