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PCle slots allow your motherboard to connect with your PC’s most critical components and
provide key functionality. They also supply you with numerous customization and upgrade
options when you’re ready to venture beyond preloaded features like graphics and
storage.

If you're looking to build or upgrade your PC or simply want to learn more

about the basics of PC hardware, it's wise to start with PCle. In this article, we’ll

explain the basics of this piece of tech and offer an outline of the popular upgrade

options and components you can add to your setup.

What is PCle or PCI Express?

PCleis

short for “peripheral component interconnect express” and it's primarily used as a
standardized interface for motherboard components including graphics, memory, and
storage.

PCle gets the “peripheral component interconnect” part of its name because

it's designed to handle point-to-point connections for non-core components.
Manufacturers added “express” to distinguish the new standard from older PCI standards,
emphasizing the substantial performance improvements over previous iterations.

PCle

slots and cards

A PCle or PCI express slot is the point of connection between your PC’s

“peripheral components” and the motherboard. The term “PCle card” and “expansion card”
simply refers to hardware, like graphics cards, CPUSs, solid-state drives (SSDs), or

HDDs, you may add to your device through PCle slots, making both catch-all terms for a
variety of components.

What are the standard PCle sizes?

While different sizes and

configurations do exist, most users will only encounter four primary size

specifications. The size represents the number of direct connections provided by either

a PCle slot or card.

PCle x1

PCle x4

PCle x8

PCle x16

These connections are typically
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called lanes and, in most cases, the more you have, the better your hardware can
perform. To maximize efficiency, high-performance devices tend to rely on PCle x16
almost exclusively. This makes them especially useful for competitive gamers or anyone
working with visuals.

These components typically don’t have too much hidden baggage,

though it's always important to check the specs if you aren’t sure about something. Not
all PCle ports offer the same number of available ratings, even if they appear to be
physical matches.

How PCle generation impacts speed

Historically, updates to PCle

doubled transfer rates and used multiples of 8 since generation 3.0. New generations
also offer double the bandwidth versus previous versions, dramatically increasing the
amount of data that can be transferred per second. Your benefit is maximized when using
ports and cards of the same generation.

With PCle 4.0, bandwidth capacity is 64

gigabytes per second at a rate of 16 gigatransfers per second (GT/s). For users with
aging devices — those manufactured several years prior to the latest version — there is
great potential for improvement with newer tech.

PCle has seen substantial changes over

the years, with big improvements to efficiency and the addition of more incidental
features. In 2024, the turnover on new updates looks quicker than ever. For the
consumer, this all should translate into better hardware performance as new generations
are introduced.

Popular uses for extra PCle slots

While the options for upgrades and

add-ons depend on your PC’s motherboard, most consumer desktop devices ship with extra
PCle slots. They present a host of different opportunities for upgrades, with some
being extremely niche and others applying to just about every user. Here are several
popular options.

1. Add or upgrade your dedicated graphics and sound cards

Upgrading

your PC’s graphics potential is a great PCle project for numerous reasons. If your PC
has integrated graphics, adding a discrete graphics card can dramatically improve the
visual output. Simply choose your preferred graphics card from NVIDIA or AMD, and
install it in the best-rated available PCle port.

Upgrading a busted or lower-quality

sound card is another easy way to improve your multimedia experience through PCle. If
you’re swapping out a malfunctioning component, you should notice an immediate
difference. In most cases, installation involves deactivating the existing audio and
adding your new sound card.

It's worth noting that installing a new sound card isn’t

always as necessary as a new graphics card. In fact, you may just need the right audio
accessories , like new speakers or headphones, to experience a top-shelf audio
experience. Check out your existing hardware specs and do a little research before you
choose to upgrade.

2. TV tuner cards and video capture cards

TV tuner cards and video

capture cards are another media-related application, though these days most cards
combine both functions. You can use tuner cards to allow your PC to receive
conventional TV signals, though some cards have applications beyond video, including FM
radio access.

As for video capture cards, they provide a more dynamic form of record

functionality. They’re increasingly popular these days with the prevalence of streamers



and competitive gamers. With video capture functionality or a dedicated card, it's easy
to produce high-quality video of gameplay or whatever entertainment you deliver to your
audience.

All of these applications are frequently bundled for convenience, often in a

variety of combinations. If you want to tick a few boxes off at once, make sure you

shop for a card that supports all three functions; TV, radio, and video capture.

3. Add

WiFi and fax functionality

Many PCs and laptops already include wireless internet

connectivity , but a standalone WiFi card can be particularly useful in a few

scenarios. For example, it's a great way to supplement a weaker signal when you're
experiencing router or connection issues . You can even use it to bypass a
malfunctioning or inconsistent built-in system altogether if you prefer.

You can also

add a modem card to your setup. Sure, most of us aren’t looking to add a new phone line
or dial-up internet connection, so you may be wondering: when would | ever need a modem
card ? There are plenty of potential applications, especially if you'd like to enjoy

fax functionality for business or private use.

4. Storage and RAID controller cards

One

extremely common use of PCle slots is upgrading or adding new local storage. Mounting
an SSD on your motherboard through a PCle connection allows for higher efficiency, and
it's ideal for those with large data files who need capacity and speed.

You can also

use extra PCle connections to mount a RAID controller that can manage your complete
storage array. RAID arrays are a great way to upgrade your storage across the board.
Some of this functionality is built-in with many modern motherboards, so you may not
always need it for your situation. Read more about RAID arrays in our HP Tech Take
article here.

What to expect from the next generation of PCle connections

The largest

and latest PCle standard is PCle 4.0, but it won’t get top billing for too much longer.
Version 5.0 was unveiled in 2024 and is due for implementation in 2024, making it
technically the most up-to-date PCle standard. While 4.0 provides bandwidth capacity of
64 GB/s at 16 GT/s, 5.0 can deliver 128 GB/s at 32 GT/s.

We shouldn’t expect to see

PCle 6.0 released until 2024 or later in terms of full-on implementation, but it's

already in development. It's expected to match typical generation changes, offering
double bandwidth capacity at 256 GB/s at a rate of 64 GT/s. That means performance is
on the up, and moving more quickly than ever when it comes to PCle technology.

Can |

mix and match cards and slots?

One of the most important things to remember about PCle

is how to handle compatibility. With PCle connections, you can hook up smaller
connections to large ports. You can also connect larger connections to smaller ports.
But using two different size configurations to complete contact can have some negative
consequences.

In particular, these connections suffer from a substantial decrease in

bandwidth. Placing a larger card in a smaller port has a higher negative impact on the
quality of your experience, but you can still see less than optimal performance the

other way around as well.

In conclusion

PCle formats are changing faster than ever, and



the performance gains with each update are substantial. As a result, it has never been
easier to fine-tune and improve your experience with relatively simple hardware

upgrades or add-ons.

Curious to learn more about PCle? The standard is developed and

maintained by an organization called PCI-SIG , which offers loads of information about
compatibility and community support.

And if you're trying to master all things PCle, it

won't hurt to learn more about motherboards, too. Be sure to check out our article

titted What Does a Motherboard Do ? for a comprehensive guide on this piece of tech.
Then, you can read through our guide on How to Choose a Motherboard for shopping tips.
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Ainda em 2006, a prefeitura de Porto Alegre homenageou os alunos de medicina com a criacao
do Instituto Oswaldo Cruz.

Desde entdo mantém convénio com a prefeitura e é responsavel pelo "Hospital Oswaldo Cruz",
gue atende pacientes com cancer e pessoas de rua.

O primeiro laboratério de imagem é o centro de analises e exames que, atualmente, sdo
realizados todos os anos na area externa da emissora, como de imagem e microfilmagem.

O laboratorio sera inaugurado em janeiro de 2008, apés o fechamento do antigo Instituto
Estadual de Pesquisa e Desenvolvimento de imagens.

Com cerca de 3 mil metros quadrados de area onde esta localizado o hospital em seu prédio, a
TV Globo (antiga Pontificia Universidade Catdlica do Rio Grande do Sul) foi uma emissora de
televisdo brasileira voltada para a familia e a populacdo em geral.
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Um homem com camisa No 9 aponta um lapis afiado e tiraa
bola nova do Southport's Harrod Drive End imediatamente
apos a declaracédo do capitdo do Lancashire, Keaton
Jennings, na manhéa de terca-feira.

Depois de dois dias de espera - e toda a segunda rodada completamente varrida pela chuva - os
espectadores enrijeceram e sentaram-se eretos nas suas cadeiras de praia ao redor da fronteira.

Eles né&o tiveram que esperar muito. A bola 19 de Jimmy Anderson do ver&o inglés - bet nova bet
nova primeira entrada desde o Test de Dharamsala, bet nova primeira entrada para o Lancashire
desde maio de 2024 e bet nova primeira entrada desde que foi levado para fora do palco pela
gestao da Inglaterra bet nova maio - inclinou-se na batida de Haseeb Hameed e rebateu nas
traves. E isso foi apenas o comego - bet nova uma entrada de 10-2-19-6, ele desmontou o
Nottinghamshire, um siléncio desceu sobre a multiddo a cada vez que ele parou no topo de bet
nova corrida, antes que eles explodissem quando ele pegasse uma vitima, e outra, e outra.

Os seus numeros finais de sete para 35 foram os melhores no Campeonato todo o ano e os
melhores para o Lancashire desde que desfez o Kent com sete para 19 ap0s eles optarem por
bater sob céus nublados no Old Trafford bet nova 2024.



Foi uma recompensa justa para os fas do Lancashire que, embora estejam inundados de orgulho
pelas facanhas de Anderson pela Inglaterra ao longo dos anos, muitas vezes desejaram que seu
filho favorito tivesse se apresentado mais bet nova bet nova capacete de rosa apagada. O
Birkdale e Southport CC sentam-se bet nova uma area bem-estar de casas bonitas, onde um
candidato conservador foi visto batendo a porta na manha de segunda-feira com seu enorme
rosetdo azul, mas os espectadores eram de um tipo diferente dos que viajardo para o Lord's para
a despedida internacional de Anderson.

Alguns perderam o horario de inicio porque queriam poupar £5 viajando fora de pico de
Manchester, outros eram aposentados, finalmente capazes de aproveitar ao maximo a bet nova
filiagcdo ao Lancashire, mergulhando nos ovos gigantes escoceses e rolinhos de salsicha a venda
na quente pavilhdo, ou uma cerveja da barraca de cerveja.

Joan Beaumont, sentada bet nova bet nova cadeira com um casaco e verniz de unhas vermelhas
imaculadas, estava se abrigando sob um enorme guarda-chuva durante uma das varias paradas
de chuva.

"Eu sentei-me aqui por quatro dias porque meu filho, como presente, comprou-me todos 0s
guatro ingressos para que eu pudesse vir e render homenagem a Jimmy Anderson. E tive a sorte
de ver ele abater seis rebatedores por 19 corridas. Isso foi absolutamente incrivel.

Ao longo dos anos, Jimmy Anderson me trouxe e minha familia tanta alegria. Ele é
absolutamente brilhante e estou tdo orgulhoso de que ele seja um Lancastriano. Estou tao feliz de
estar aqui, vou me manter até o fim.

Jimmy Anderson sai de Southport com seus companheiros de Lancashire. Ele esta programado
para jogar seu 188° e ultimo Test contra os Caribefios na Lord's esta semana.

Sua amiga Katie Bishop comecou a gostar de cricket apenas ha quatro anos.

"Meu amigo e meu marido vieram na segunda-feira e sentaram-se aqui todo o dia na chuva, mas
nos conseguimos conhecer Jimmy. Dissemos 'Ola Jimmy, vocé é incrivel', e ele disse 'Oh'’ - entédo
tivemos uma verdadeira experiéncia Jimmy.

Um pouco mais ao redor do campo, na bancada ao lado da pontuacao, sentava-se Jane
Chmielowski, uma cobertor dobra sobre a perna, ao lado de seu marido, Stefan.

"Somos pessoas locais, vimos todos os anos ver o Lancashire bet nova Southport. Foi uma
grande alegria, Jimmy estava bet nova uma classe a parte, vocé pode ver por que ele tem tantas
entradas de Teste. Sou um torcedor do Lancashire desde os anos 70, Jack Simmons - essa era.
Ele provavelmente € o melhor que tivemos."

Festival de criquete do Surrey atraiu uma grande multidao - vamos estender a todos os condados,
incluindo Jimmy Anderson

Lewis e Tom estavam ambos do outro lado do rio, jogando pelo Ormskirk CC, nove milhas para
dentro.

"Ele provavelmente é o melhor arremessador de swing que alguma vez fez", concordaram.
Philip Derbyshire, comendo um sorvete de morango durante um dos breves periodos bet nova
gue o sol concordou bet nova sair, disse:

"Eu acho que ele é o maior, ele simplesmente parece ter se tornado melhor e melhor com a
idade, ele simplesmente o perfeccionou ao longo dos anos, se manteve tdo bem."

Velho inimigo e agora companheiro de equipe Nathan Lyon, enviado para as func¢des de
imprensa apés os herdis de Anderson, expressou surpresa maliciosa de que os selecionadores
tivessem fechado a porta para a carreira de Teste de Anderson.

Ele ndo estava sozinho. Brian Warbrick viajou de Irmston.

"Seria 6timo se ele jogasse por mais uma temporada pelo Lancashire. Se vocé olhar para seu
recorde pela Inglaterra, ele € um dos maiores da era moderna. E algo de surpresa que 0s
selecionadores tenham escrito bet nova musica de despedida. Eu sei que ele tem a Lord's na
préxima semana, mas isso é secundario para mim."

A despedida final, se for essa, veio quando os jogadores cumprimentaram a partida empatada,



pouco antes das cinco horas.

Os poucos leais, que sentaram-se até o fim, aplaudiram Anderson calorosamente, chapéu
levantado, no pavilhdo pela ultima vez.
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