Bus hé thong - Bus vao ra

Bus vao ra dugc phat trién véi nhiéu chuan khac nhau dé dap (rng yéu cau
clia tirng thé hé vi x& Iy va cac thiét bi ngoai vi. Bat dau la Bus ISA, EISA,
MCA, VESA Local bus, PCI cung véi s ra doi ctia bus AGP dé dap tng
yéu cau vé xir ly d6 hoa va hién nay bus PCI Express dang dwoc phat trién
vGi nhiéu vu diém so v&i cac dang bus trwéc no.
ISA (Industry Standard Architecture)

Pau tién, ISA bus 8bit (con goi la PC bus) duwoc thiét ké cho
mainboard ctia may tinh XT/8088, v¢i dac tinh sau:
- Do rong bus dit liéu 8 bit,
- Lam viéc v6i tan s6 4.77MHz (bang tan s6 xung clock cla bd vi x& 1y)
- Toc do truyén dir liu gitra CPU va cac thiét bi ngoai vi la IMBps.
- Khe m& rong ISA gébm 62 chan (31 chan trén moi canh) gdm 3 duong day
dat, 5 dwong day ngudn, hai muoi dwong day dia chi, 8 dwong day dir
liéu(8bit), 10 duong day tin hiéu ngat va 16 duong day tin hiéu diéu khién.
Card mé rong cling duoc thiét ké tvong thich gdm 62 chan.

Sau d6 bus ISA duoc cai tién dé phu hop véi yéu cau cla may tinh
AT/80286 :

D06 rong bus dir liu 16 bit



Tan s6 lam viéc : 8MHz

Tdc do truyén dir liéu: 5SMBps

Khe cdm gbm hai doan tach roi nhau: mot doan 62 chan nhw bus
XT va mot doan 36 chan nham cung cdp thém 8bit cho bus dir liéu, 5 dwong
day tin hiéu ngat, 4 doi yéu cau va bao nhan DMA, 4 duong dia chi va mot
s6 dwong diéu khién khac. Nhu vay, khe cam nay gdbm 98 chan, van tvong

thich v&i bus XT cli (hinh 3.24)

ISA

ISA 16

Hinh 3.24. Khe cdm m& rong chudn ISA

MCA (Micro Channel Architecture) va EISA (Extended ISA)

Tl thé hé may tinh AT/80386 tré di, CPU lam viéc nhanh hon, nhwng céac
thiét bi hién thi d6 hoa phan giai cao, dia clrng va giao ti€p mang... lai can
bang thdng di¥ liéu l1én hon, bus ISA khdng con dap ¢ng duoc cac yéu cau
doé nira. Chuén thay thé dau tién dwgc IBM cong bo vao thang 4 nam 1987 la

bus MCA v6i do rong 32 bit, toc dé6 xung 10MHz, bang théng dat dén



20MBps. Bus MCA khéng tuong thich véi ISA, nhung hoat dong nhanh va
manh hon ISA.

Pong thoi dé canh tranh, hdng Compaq va tam cong ty khac (Epson,
Hewlett-Packard, Nec, Olivetti, AST Research, Tandy, Wyse, Zenith Data
System) cung hop tac xay dwng va nhanh chéng dwa ra chuéan bus EISA vao
thang 5 nam 1989. Giéng nhv MCA, EISA hoat dong véi bus dit liéu 32 bit
va khac véi MCA la EISA hoan toan tvong thich véi ISA, né hoat dong &
tan s6 8.33MHz, v¢i bang thong dat la 33 MBps, cho phép cac card mé rong
ISAlam viéc trén khe cdm EISA.

Tuy nhién, hai chuan nay déu khéng cé co hoi phat trién do gia thanh cac hé
thdng va céc thiét bi MCA, EISA qua cao.

Local bus/VESA Local bus/VL-Bus

Khi windows dua hinh anh mau trung thuwc vao PC. ISA tré nén bi qua tai
khi cac (ng dung yéu cau kha nang dd hoa mau thyc, video chuyén dong va
hinh anh 3 chiéu. D€ loai trir sy tic nghé&n, cac nha san xudt hé théng va thiét
bi d& phai tao ra moét dwdng truyén di liéu réng, nhanh méi gan vao bus tdc
dd cao cla bd xi ly. Nhu vay, bén canh bus MCA, EISA, mainboard c6
thém mot tuyén bus 32 bit n6i truc ti€p tir bus div liéu bén trong bd vi xt ly

t¢i bd nhé chinh va céac chip phu tro, goi la bus cuc bé (Local bus).



Nam 1992, dé dua ra chuan Local bus, t6 chic Video Electronics Standards
Association (VESA) cung cdc nha san xudt card va chipset dd hoa da ban
hanh chudn VESA Local Bus goi tat 1a VL- Bus. Nam 1993, VL-bus trg
nén mot thanh phan két hgp trong hau hét may tinh PC 486. Cac hé thdng
VL bus v6i tdc do truyén dir lieu 132 MBps, khi tan sd lam viéc la 40MHz
da chirng to rang chang c6 thé tao ra hiéu suét vo cung Ion vuot xa loai ISA.
Bd diéu khién do hoa va cac thiét bi toc do cao sé dwoc ndi Ién VL bus va
ndi truc tiép vao bus bo vi xt Iv. Bé diéu khién dia ctrng cling duoc ndi truc
tiép vao bus nay. Nho dé téc do hién thi do hoa dwgc nang Ién, tao dieu kién
thuan lgi cho moi trwdng giao ti€p ngudi dung d6 hoa (Graphical User
Interface-GUI) nhu hé diéu hanh Windows phét trién.

Can cha y rang, VL-bus khong thé thay thé cho cac bus mé& rong khac, do do

né ton tai song song v&i ISA, MCA hoac EISA (hinh 3.25)

Hinh 3.25. Slot VL-Bus



Nhuwoc diém nhét cia VL Bus la chi cho phép thiét ké t6i da la 3 khe cam.
Vi khi c6 nhiéu thiét bi ndi 1én VL Bus, dir liéu cta bd vi xir ly rit dé bi
nhiéu. Mat khac do chay cung tc do xung nhip v&i bd vi x& ly nén khi téc
do bo vi xt ly tang Ién, toan b thiét bi ngoai vi theo chuan VL-bus cling
phai nang cap theo, khién cho chi phi nang cap tang Ién qua cao.

PCI (Peripheral Component Interconnect)

Vi bo vi x&r ly 486 téc d6 40 MHz, 50 MHz..., viéc trién khai VL- bus da
vap phai kho khan bdi nhuoc diém da néu & trén. Nam 1992, Hang Intel da
dwa ra dac td PCI, mot giai phap tinh vi, wu viét va linh hoat cho phép céc
nha hé thdng xay dwng nhiéu PC da dang nhanh chéng va tin cay. va dén
nam 1993, PCI chinh thirc thay thé chudn VL-bus.

Khoéng gidng véi VL bus noi truc ti€ép vao Bus bo vi xt ly, PCI da tao mot
I6p gilta CPU va thiét bi ngoai vi c6 nghia la n6 hoan toan la mot bus doc
lap v&i vi x&r ly. Do d6 bus PCI c6 thé dé dang ndi vai nhiéu loai CPU bao
gom cé Intel Pentium, Alpha cia DEC, PowerPC cua motorola, Apple, IBM.
DA6i voi nha san xuat hé thdng, két qua nay lam cho gia thanh phat trién thap
hon vi ho c6 thé dung lai cac thiét ké hé thong trén cac CPU. Hon nita, PCI
con cung cap nhiéu dac treng khac, trong dé bao gom céau hinh thiét bi tw
dong, nho vay nguodi ding cé thé lap dit thém cac thiét bi ma khong can

quan tam dén viéc cdp IRQ, kénh DMA va dia chi cong vao ra cla hé thdng.



D6i vbi nha ché tao hé théng, khad nang dién ap thap va giao ti€p 64 bit cho
PCI thich hop cho céc loai sdn pham da dang. Thiét ké theo I6p cia PCI lam
giam (rng sudt dién trong CPU, cho phép dau sau thiét bi hoat dong

Phién ban PCI 1.0 la bus di liéu c6 d6 rong 32 bit, tan s6 lam viéc la
33 MHz va dat duvgc bang thong t6i da la 133 MBps,. So voi bus ISA, PCI
c6 bus di liéu rong hon 2 Ian, tan sd lam viéc nhanh gép 4 lan va bang thong
I&6n hon nhiéu gdp nhiéu lan. Bén phién ban PCI 2.0, bus PCI c6 thé mé rong
thanh bus 64 bit, tan s6 xung la 33MHz, véi bang théng la 266MBps -
nhanh gap 33 lan so vGi bus ISA. Nam 1995, phién ban PCI 2.1 d& nang tan
s6 lam viéc Ién 66 MHz, véi do rong 64 bit, bang thdng PCI da dat téi
524MBps. Cac phién ban PCI tiép theo, d6 rong bus va tan sd lam viéc hau
nhuv khong ddi, nhwng b6 sung thém nhiéu tinh ndng m&i nham dap ng cho
nhu cau cla cac may tinh cao cép v@i cac bd vi xt ly 64 bit. Bang 3.5. cung

cap cho ban cac phién ban PCI.

Phién Nam gigi bo réng bus Tan s6 lam Bang théng
ban PCI  thiéu (bit) viéc (MHz) (MBps)
1.0 1992 32 33 133

2.0 1993 32/64 33 133/266
2.1 1995 32/64 66 266/524
2.2 1998 32/64 66 266/524
2.3 2002 32/64 66 266/524

Bang 3.5. Cac phién ban PCI



Kién tric bus PCI (hinh 3.26) duoc xay dwng hoan toan khac véi cac kiéu
bus ISA, VL-bus. Bus PCI hoan toan tach biét v&i bd vi xt ly, véi bd nhé
chinh va bus mé& rong. N6 dwoc néi véi bus hé théng qua mdt mach cau
"Bridge" dac biét ma ta thuong goi la bd diéu khién PCI. Bo diéu khién PCI
c6 nhiém vu truyén dit liéu tlr bus hé thong dén bd diéu khién ISA va dén
cac thiét bi ngoai vi duoc cdm vao khe cdm md rong PCI. Nho vay, bus PCI
c6 thé lam viéc véi tan sd bus co dinh ma khéng phu thudc vao tan so xung
cta bd vi xtr ly. Néi cach khac, bus PCI hoan toan c6 thé lam viéc véi cac ho
vi Xt ly c6 tan s6 lam viéc khac nhau ma khong bi rang buéc vao mot loai
bd vi x& ly nhat dinh, khac hdn véi VL-bus bi budc chat vao bd vi xi ly
8048 / 33 MHz,

PCI cho phép thiét ké t8i da 5 khe cam md rong (Slot) (hinh 3.27), cho phép
cung cdp hai mic dién &p : 5v va 3.3v - dé tranh truvong hop card 3.3v bi
cdm nham vao khe cdm 5v va nguoc lai, cac khe cdm duoc thiét ké thém
mot s6 chan khoa (chan duoc duc kin). Hon nita, PCI con duoc ho tro tinh
nang Plug&Play va tinh nang quéan ly nang lugng hé théng. Tinh ndng
Plug&Play gitp nguoi dung may PC cé thé tv do cai dat cac thiét bi ngoai vi
ma khdéng ban tam vé nhitng tranh chép tai nguyén sé xay ra. Con trong ché

do tiét kiém dién, tan s6 xung cua bus PCI tv dong gidm xudng hoac dirng



h&n khi thiét bi ngoai vi khong hoat dong, trong khi bd vi x& ly van hoat
déng binh thuong.
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Hinh 3.26. Kién tric bus PCI

Hinh 3.27. Slot PCI (32 bit) va Slot ISA(16 bit)

AGP (Accelerated Graphics Port)



Da6i vbi nguoi dung, bus nao ciling phai tién t&i van dé chung nhat la téc do
xt ly dé hoa. V&i do rong 32 bit, tan s6 lam viéc 33 MHz, bus PCI da cung
cap bang théng rong dén 132 MBps cho két ndi thiét bi ngoai vi, trong d6 cé
card Video (card man hinh). Tuy nhién, bus PCI van khong thoa man ddi voi
cac (rng dung d6 hoa ba chiéu (3D), b&i 3D doi héi mot kénh truyén nhanh
dé hinh anh chuyén dong tron tru khong giat, mang tinh hién thyc, trong khi
card mang, card am thanh va nhiéu thiét bi khac déu doi chia sé bang thong
voi card do hoa.

Hang Intel d& dwa ra ddc td Accelerated Graphic Port - AGP, nhdm cung
cdp mot kénh di liéu d6 hoa riéng biét voi téc dd cao, bang thdng réng va
hoan toan tach biét voi bus PCIl. Biéu dé dugc coi nhu mot gidi phap hiru
hiéu danh cho céac &ng dung do hoa.

c. Kién tric bus AGP.

AGP (Accelerated Graphic Port) nghia la cong d6 hoa tang toc, hoat dong
dua trén tan s6 lam viéc 33MHz cua bus PCI, nhung c6 thém mot s6 chic
nang dac biét dé tang toc do truyén. D liéu truyén trén bus AGP t0i thiéu la
8 byte (64bit) trong khi bus PCI chi la 4 byte (32 bit). Chipset AGP hoat
dong nhu mot bd tdng tdc 4 cdng vi nam gitta nga tw ndi dén bd vi xi 1y, bd
nhé chinh, cac cong vao ra trén bus PCI va cong AGP. Dac biét chi c6 mot

khe cam m& rong AGP dugc tich hop trén mainboard (Hinh 3.28)



Bus AGP la méi lién két tay doi gilra Chipset va card AGP ma khong cé bat
clr thiét bi vao ra nao xen vao, noi cach khac la bus AGP dwoc st dung hoan
toan cho (*ng dung d6 hoa (hinh 3.29a). Mat khac, B6 xr ly ctia card AGP cé
thé truy nhap tryc ti€p vao b nhd chinh - doé la tinh nang Direct Memory
Execute (DIME) - dé nap nhanh mot lwong lén dir lieu Texture (c&
Megabyte) vao Video RAM, két hop ching lai véi nhau dé hinh anh 3D c6
tinh hién thuc cao hon.

Hinh 3.29a va hinh 3.29b minh hoa qué trinh chuyén di liéu tir dia clng t&i
card man hinh qua bus PCI va bus AGP. Trén hinh 3.2la. D liéu tr dia
ctrng dugc nap vao RAM qua bus PCI va tv RAM qua chipset, qua bus AGP
nap vao bd nhé video. Trong khi néu si dung bus PCI (hinh 3.24b), dit liéu
tr dia cng qua bus PCI nap vao RAM, dit liéu tt RAM qua chipset, nap
vao CPU, sau d6 CPU lai chuyén dir liéu qua bus PCI t¢i bé nh¢ Video cla
card man hinh. Nhv vay, dit liéu truyén té¢i card man hinh qua bus PCI sé
cham hon so v&i bus AGP do thoi gian st dung bus PCI bi chia sé cho c& 6

dfa ctrng va card man hinh.



d. Cac phién ban AGP
béac t4 AGP hién c6 3 phién ban:

Phién ban 1.0 tvong tng v&i AGP Ix, AGP 2x.
AGP Ix dugc st dung dau tién cho mainboard dung chipset Intel 440LX.
Bus AGP Ix hoat dong cung tan sb vei bus tuyén trwvéc (FSB) la 66MHz,
gdp doi tan s6 cha bus PCI (33MHz). D€ truyén dir liéu 8 byte, giao dién
AGP can dén 2 chu ky dong ho (c6 nghia la moi chu ky chi co thé truyén
duoc 4 byte du liéu) va dat bang théng t6i da la 266 MBps.
V&i AGP 2x, cling hoat dong voi tan s6 66 MHz, nhung dir liéu dwoc truyén
tai cd suon trwdc va suon sau xung dong ho, tirc la 8 byte dir liéu duoc
truyén trong mot chu ky dong hé. Nhu vay tan sé lam viéc cla bus AGP
duoc nang Ién dén 133MHz va bang théng duogc tang lén gap déi la 533

MBps.
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Hinh 3.29a. Kién tric bus AGP
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Hinh 3.29b. K&t n6i card man hinh v&i bus PCI

- Phién ban 2.0 tvong tng v&i AGP Ix, AGP 2x, AGP 4x. Bang
thong AGP 4x duoc nang 1én gdp 4 1an so véi AGP Ix, nham tang t6c do
truyén dir liéu d6 hoa, nang cao chéat lwvgng hinh anh ma khong anh hwéng
dén toc do hién thi.

- Phién ban 3.0 twvong (*ng v&i AGP 4x, 8x. Phién ban nay khdéng
chi nang cao bang thong di liéu ma con bo sung mot so tinh nang nhw : Truy
Xudt truc ti€p dén bd nhd hé thdng, thuc hién téi wu chét lwgng tin hiéu, cho
phép truyén dong thoi dir liéu dang video, am thanh...... dé nang cao kha
nang x& ly cac (ng dung do6 hoa phtrc tap, déac biét la x Iy hinh anh chuyén

dong trong khdéng gian 3 chiéu.



Bang 3.6. cung cap cho ban mét s6 thdng tin vé dac tinh clia bus AGP.

Chuén Bus D6 rong Bus Tan s6 FSB Béng thong dir liéu

PCI 32 bit (4 Bytei 33 MHz 132MB/S (33 MHz x 4
Byte)

AGP 1x 32 hit 66 MHz 266 MB/S (66 MHz x 4
Byte)

AGP 2x 32 hit 133 MHz 533 MB/s (133 MHz x 4
Byte)

AGP 4x 32bit 266 MHz 1064 MB/s (266 MHz x 4

Bang 3.6. Cac dac tinh co ban cla bus AGP
PCI Express (PCle hoac PCIx)

He ndm 2001, Intel phat trién céng nghé méi mang tén Third-
Generation Input/Qutput (3G10), sau dé cong nghé nay dwoc chuyén giao
cho PCI SIG va dugc mang tén méi la PCI Express Architecture. PCI
Express la mot cong nghé 1/0 méi cho cac hé théng may tinh Desktop,
mobile, server va thong tin lién lac v&i téc do truyén dir liéu cao hon.

PCI Express c6 dac tinh sau:

0 Kién trac bus PCI Express la két n6i noi tiép hai chiéu truyén
dit liéu dwéi hinh thic cac goi nhd (Packet) giong nhu cach truyén trong két
ndi mang Ethernet. Nhwng n6 khéng chi la mét duong don nbi ti€p ma co
thé bao gdbm ca nhiéu day dan néi tiép. Nhuw vay, Bus cd thé goml dwdng

dan, 2, 4, 8, 16 hodc 32 duong dan (ky hiéu x|, x2, ...x32) nham thich &rng



vGi cac yéu cau khac nhau. Khac han vai PCI la kién tric két néi song song
v@i do rong bus dir liéu la 32 hoac 64 bit.

0 Bang thong trén mobi duong dan theo mot hudng truyén la
2.5Gbps (xdp xi 250MBps). PCle 8 dutng, bang thong sé la 2GBps va 16
dwong la 4-5GBps.

0 Cho phép thiét 1ap mang giao tiép diém- diém (Peer to Peer)
gilra cac thiét bi trong hé thdng truyén théng (hinh 3.30) thay thé cho kiéu
mot-nhiéu cla kién tric song song. Do d6 PCle khong con can dén bd diéu

khién bus nira.
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Hinh 3.30. K&t ndi PCle theo diém - diém

0 Pép ¢ng duwoc bang théng rong (4GBps) cho cac tng dung d6
hoa, bang cach st dung PCle 16 dudng (PCI Express x16), trong khi AGP
8x chi cung cép bang théng la 2.1GBps. Diéu nay lam cho PCle tré thanh
chuan giao tiép cé kha nang dap (ng duoc nhu cau bang thong cho céc thiét

bi ngoai vi twvong lai. Hinh 3.31 gitp ban phén biét loai card d6 hoa AGP 8x



va PCle x16. Hon niita, PCI Express x16 cung cap dién nang t¢i 75Wcho cac

card do hoa, con AGP 8x chi cho phép tdi da la 42W.

PCIl-Express x16

Hinh 3.31. Cé4c chan cdm cula card dd hoa AGP va PCI Express

0 Cho phép thao lap / thay thé ndng

0 Hoan toan twong thich véi phan mém véi cac thiét bi chuan PCI 2.2.

0 Khe cdm PCI Express dugc thiét k€ nho gon véi nhiéu dang xI, x4,
x8, x16, nén mainboard c6 khd nang thu nhd dién tich khoang 50%. Slot
PCle x| chi cé chiéu dai la 1inch, x16 thi dai hon slot PCI hién nay (hinh
3.32)

Nho nhitng cai thién vé hiéu nang, khd nang mé& réng va linh dong trong
thiét k&, PCI Express khong nhirng thay thé cho PCI, PCI-X ma con thay thé
cho cd AGP. Trong tuong lai né sé dugc trién khai rong rdi cho may tinh,

may chu, thiét bi truyén thong.



Hinh 3.32. Cac loai khe carlm PCI express.

Hinh 3.33. Kien true PCI Express cho may tinh de ban



