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CHUONG 1 - TONG QUAN

1.1 Téng quan

Hé diéu khién nhung 1a mot mon hoc méi nham cung cip kién thirc cho sinh vién vé
kha niang phan tich va thiét ké hé thong diéu khién va thong minh hod hé théng theo chirc
ning theo giai phap cong nghé. Thiét ké thyc thi diéu khién trén nén phan ctimg nhing.

Ky nguyén cong nghé moi da va dang tiép tuc phat trién khong ngung nham thong
minh hoa hién dai ho4 thong sudt cac hé thong. C6 thé néi danh ddu sy ra doi va phat trién
cua hé nhung trudc tién phai ké dén su ra doi cta cac bd vi xur ly, vi diéu khién. N6 duoc danh
dau boi su ra doi cia Chip vi xir Iy dau tién 4004 vao nam 1971 cho muc dich tinh toan
thwong mai béi mot cong ty Nhat ban Busicom va sau d6 da duoc chip canh va phat trién
vugt bac boi Intel dé tré thanh cac bo siéu xir 1y nhu cac Chip duge Gmg dung cho PC nhu
ngay nay. Thap ky 80 co thé dugc coi la khoi diém bat dau ky nguyén ciia su bung nd vé phat
trién cac h¢ nhung. Tur d6 khoi nguon cho 1an song ra doi cua hang loat cac ching loai vi xir
Iy va gan lién 1a cac hé nhung dé tham nhap rong khap trong cic ung dung hang ngay cua
cudc séng chung ta vi du nhu, cac thiét bi dién tir st dung cho sinh hoat hang ngay (16 vi
song, TV, tu lanh, may giat, didu hoa ...) va van phong lam viéc (may fax, may in, may dién
thoai...)... Cac bd vi xu Iy va phan mém ciing ngdy cang dugc sir dung rong réi trong rat nhiéu
céc hé thong nho. Cac loai vi xir Iy duoc str dung trong cac hé thong nhung hién nay da vuot
xa so0 v6i PC vé s6 luong ching loai (chiém dén 79% sd cac vi xir Iy dang ton tai [2] ) va van
con tiép tuc phat trién dé nham dap tmg va thoa man rat nhiéu tng dung da dang. Trong sb d6
van con tmg dung ca cac Chip vi xir 1y 8 bit, 16 bit va hién nay cht yéu van 1a 32 bit (chiém
khoang 75%). Gan lién voi su phét trién phan cing, phan mém ciing da phat trién voi téc do
nhanh khong thua kém tham chi s& ting nhanh hon rat nhiéu theo sy phét trién hé nhing. Ta
xem xét mot sO khai niém sau.

1.1.1 H§ théng nhiing

Vay thé nao 1a mot hé nhing? Trong thé giGi thyc ciia chiing ta bat ky mot thiét bi hay
hé thdng dién/dién tir c6 kha niang xu 1y thong tin va diéu khién déu c6 thé tiém an trong d6
mot thiét bi hay hé nhiing, vi du nhu céc thiét bi truyén thong, thiét bi do luong diéu khién,
céc thiét bi phuc vu sinh hoat hang ngay nhu 10 vi song, may giat, camera.. .Rat dé dang dé c6
thé ké ra hang loat cac thiét bj hay hé thong nhu vy dang ton tai quanh ta, chung 1a hé nhung.
Vay hé nhung thyc chat 1a gi va nén hiéu thé nao vé hé nhung? Hién nay ciing chua c6 mot
dinh nghia nao thuc sy thoa dang dé duoc chuan hoa va thira nhan rong rai cho hé nhung ma
van chi 14 nhitng khai niém dién ta vé chiing thong qua nhitng dic thu chung. Tuy nhién ¢ day
chung ta c6 thé hiéu hé nhiing 14 mot phan hé théng xtr Iy thong tin nhiing trong cac hé thong
16n, phirc hop va doc 1ap vi du nhu trong 6t0, cac thiét bi do luong, diéu khién, truyén thong
va thiét bi thong minh néi chung. Chiing 14 nhing t6 hop ctia phan ctg va phan mém dé thyc
hién mot hodc mot nhom chirc ning chuyén biét, cu thé (Trai nguoc voi may tinh PC ma
chung ta thuong thdy duge sir dung khong phai cho mét chirc ning ma 1a rt nhidu chirc ning
hay phuc vu chung cho nhiéu muyc dich). PC thuc chét lai 1a mot hé thong 16n, t6 hop cua
nhiéu hé thong nhtng Vi du nhu card man hinh, &m thanh, modem, b cing, ban phim...Chinh
diéu nay lam ching ta d& lung ting néu duoc hoi nén hiéu thé nao vé PC, c6 phai 1a hé nhung
hay khéng.
1.1.2 H¢ théng thoi gian thuc

Trong cac bai toan diéu khién va tng dung chung ta rat hay gap thuat ngit “thoi gian
thuc”. Thoi gian thyc c6 phai la thoi gian phan anh vé do6 trung thyc ciia thoi gian hay khong?
Thoi gian thuc ¢ phai 1a hién thi chinh x4c va dong bo theo dung nhu nhip dong hd dém thoi

gian hay khong? Khong phai hoan toan nhu vay! Thuc chat theo cach hiéu néu néi trong cac
hé thong k¥ thuat dac bi¢t cac hé thong yéu cau khét khe vé su rang budc thoi gian, thoi gian
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thuc duge hiéu 1a yéu cau cua hé thong phai dam bao thoa man vé tinh tién dinh trong hoat
dong cua h¢ thong. Tinh tién dinh noi 1€n hanh vi cta hé thong thuc hién dung trong mot
khung thoi gian cho trude hoan toan xac dinh. Khung thoi gian nay duoc quyét dinh béi dic
diém hoic yéu cau cua hé thdng, co the la vai gidy va ciing co thé 1a vai nano gidy hodac nho
hon nita. O day chung ta phan biét yéu t thoi gian gin lién v6i khai niém vé thoi gian thuc.
Khong phai hé thong thuc hién rat nhanh 1a s€ dam bao duoc tinh thoi gian thuc vi nhanh hay
cham hoan toan la phép so sanh c6 tinh twong do6i vi mili gidy co6 thé la nhanh véi hé thong
diéu khién nhiét nhung lai 1a cham do61 vdi cac doi tugng diéu khién dién nhu dong, ap....
Hon thé nita néu chi nhanh khong thi chua du ma phai dam bao duy tri 6n dinh bang mot co
ché hoat dong tin cay. Chinh vi vay hé thong khong kiém soat dugc hoat dong ctiia n6 (bat
dinh) thi khong thé la mot h¢ thong dam bdo tinh thoi gian thuc mac du hé thong d6 co6 thé
cho dap g rat nhanh, tham chi nhanh hon rat nhi€u so voi yéu cau dat ra. Mot vi du minh
hoa tiéu biéu d6 1a co ché truyén thong dir liéu qua duong truyén chuan Ethernet truyén thong,
mac du ai cling biét toc dJ truyén la rat nhanh nhung van khong phai hé hoat dong thoi gian
thuc vi khong thod man tinh tién dinh trong co ché truyén dir li€u (c6 thé 1a rat nhanh va cling
¢ thé 1a rat cham néu c6 sy canh tranh va giao thong duong truyén bi nghén).

Ngudi ta phan ra lam hai loai ddi v&i khai niém thoi gian thuc 1a cung (hard real time)
va mém (soft real time). Thoi gian thyuc cing 1a khi h¢ thong hoat dong v6i yéu cau thoa man
su rang budc trong khung thoi gian ctng tirc 13 néu vi pham thi s& din dén hoat dong cua toan
hé thong bi sai hoac bi phé huy. Vi du v€ hoat dong di¢u khién cho mot 16 phan ing hat nhan,
néu cham ra quyét dinh c6 thé dan dén tham hoa gay ra do phan ng phan hach va dan dén
bung n6 ca hé thong. Thoi gian thuce mem 1a khi hé thong hoat dong voi yéu cau thoa man
rang budc trong khung thoi gian mém, néu vi pham va sai 1éch nim trong khoang cho phép thi
hé thong van c6 thé hoat dong dugc va chap nhan dugc. Vi du nhu hé thong phat thanh truyén
hinh, néu thong tin truyen di tir tram phat t61 nguoi nghe/nhin chdm mot vai gidy thi cing
khong anh huong déng ké dén tinh thoi sy cua tin dugc truyén di va hoan toan dugc chap
nhan boi nguoi theo ddi. Thyc té thiy rang hau hét hé nhing 1a cic hé thoi gian thyc va hau
hét cac hé thoi gian thuc 1a hé nhiing. Diéu nay phan anh moi quan hé mat thiét gitra h¢ nhung
va thoi gian thyc va tinh thoi gian thuc da tr¢ thanh nhu mdt thude tinh tiéu bi€u ctua hé
nhang. Vi vay hién nay khi dé cép téi cac hé nhiing ngudi ta déu ndi tdi dac tinh co ban cua
no la tinh thoi gian thyc.

1.1.3 Linh vuc teng dung ciia hé thong nhiing

Chuing ta c6 thé ké ra duoc rat nhiéu cac tmg dung cta hé thong nhung dang duoc st
dung hién nay, va xu thé s& con tiép tuc tdng nhanh. Mgt s6 céc linh vuc va san pham thi
truong rong 1on cua cac hé nhing c6 thé dugc nhoém nhu sau:

= Céc thiét bi diéu khién

= Oto, tau dién

= Truyén thong

= Thiétbjyté

= Hé thong do luong tham dinh

» Toa nha thdng minh

= Thiét bj trong cac diy truyén san xuét
= RObot

1.2 Kién tric h¢ théng nhing

Kién tric ciia mot hé thong nhung thé hién & mirc do trong sudt cta cac thiét bi nhing,
do la cac h¢ théng nhung thong thuong s¢ khong thé hién cac thong tin cai dit cu thé nhu ma
ngudn hodc cac chi tiét vé mach dién. Tai mbi murc cta kién tric, cac thanh phan phan clng
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va phan mém sé& thé hién mot s6 nhitng elements, 1a nhitng don vi twong tac véi nhing thanh
phan khac. Elements la céac thé hién cta phan cimg va phdn mém ma nhitng thong tin cai dat
cu thé duoc 4n di, elements chi cho ta biét nhiing thong tin vé hanh vi cia chung. Ta c6
internal va external elemént, internal element lién két voi cac thiét bi nhing con external
elemements lién két v6i cc internal elements. Tom lai, kién trac cta mot hé théng nhung bao
gdm céc thanh phan cia hé théng do6. Cac elements lién két voi hé théng, thudc tinh cua ting
thanh phan elements cu thé va mdi quan hé giira cic elements.

Thong tin vé& cac mirc cta kién tric hé thong nhing dugc biéu dién dudi dang cac cAu
triic. Mot cdu trac co thé biéu dién mot phan kién tric, dong thoi bao gdm tap hop cac thanh
phén, thudc tinh va cac méi lién hé gilta cac thanh phén. MBoi ciu tric do d6 1a mot snapshot
ctia hé thong phan cimg/phin mém tai thoi diém thiét ké hodc thuc thi. Cho trudc mot moi
truong thuc thi va mot tap hop cac thanh phan. Do rat khé dé co thé dung mot snapshot mo ta
tat ca nhitng d§ phuc tap cua ca hé théng, thong tin vé kién trtc thuong duogce tao ra tir nhiéu
cAu trac. Tat ca moi cAu tric trong mot kién tric déu dugc ké thira va lién quan dén cac cau
trac khac. Bang sau mo ta mot sd cac cu tric co ban nhat va dua ra giai thich vé sy lién quan
giita nhitng thanh phan nay.
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Hinh 1.1 Céc kién tric co ban ciia hé thong nhung
Trong do:

=  Module: 1a nhitng thanh phan duoc dinh nghia v6i nhitng chirc ning khac nhau,
1a nhitng don vi phan mém/phan cing can thiét dé hé thong co thé hoat dong
dung. Cau triic mo ta voi nhitng module nay thuong duoc sir dung dé gidi thiéu
mot san pham nao do.

= SubSystem: biéu dién hinh anh cua mot module tai thoi diém thue thi trong do
¢6 su lién két hoat dong gitra cac module voi nhau



= Layers: mot kiéu ciia SubSystem trong d6 cac module duoc biéu dién duéi dang
cac 16p, module ¢ 16p trén s€ sir dung cac dich vu dugc cung cap boi module &
16p dudi.

» Kernel: ciu trac biéu dién cac module cé sir dung cac dich vu cua kernel hoac
dugc quan 1y boi kernel.

= Channel Architecture: cu trac biéu dién cac module dang chudi, mé ta nhiing
su thay doi trang théi ciia module trong qua trinh hoat dong.

» Virtual Machine: cdu trac biéu dién cac module sir dung céc dich vu cia mdt
may ao.

= Decomposition: mdt kiéu cdu tric module trong d6 mot sé module 1a cac
module con cua module khac, thé hi¢n trong cic modi quan h¢ gitta nhiing
module nay. Cau tric nay thuong dugc sir dung dé xac dinh céc tai nguyén, quan
1y du &n, quan ly di li¢u ...

= Class: 1a mot kiéu ciu trac biéu dién cac don vi phan mém trong dé cac module
duoc tham chiéu 1a céc 16p, va quan h¢ gitra ching dugc dinh nghia dua theo mo
hinh hudng doi tugng trong do 16p nay ke thura tir 16p khac hodc 1a mot the hién
cua 16p cha.

= Component or Connector: cic ciu triic ndy bao gom céac thanh phan hoic 13 cac
components vi du nhu cac don vi xtr ly phan clmg, phan mém, bo xir 1y, may
a0... hodc cac Connector (cac don vi két nbi gitra cac thanh phan, nhu hé thong
bus phan ctmg hodc hé¢ thong thong diép phan mém)

= Client/Server: kiéu cu tric mé ta hé thong tai thoi diém thuc thi v6i cac thanh
phan la clients hodc server va cac connector la cac co ché két noi (nhu giao thure,
thong diép, goi tin ...) dugc stir dung dé lién két gitra clients va server.

= Process: ciu trac ndy mo ta phan mém cta hé théng trong d6 chira hé diéu hanh,
cac thanh phan khac nhu cac process va cac tién trinh va céc lién két cia chung.

= Concurrency and Resource: ciu tric ndy md ta mot snapshot ciia hé thong bao
gom OS, va cac thanh phan trong d6. Cau truc nay duoc st dung trong viéc quan
ly tai nguyén va dé xac dinh xem c6 van d€ gi voi viée chia sé cac tai nguyén
cling nhu céc tién trinh c6 thé thyc thi song song hay khong.

= Interrupt: cAu triic mo ta cac co ché xir Iy ngat trong hé thdng.

= Scheduling: cau tric mé ta co ché 1ap lich va quan 1y tién trinh trong hé thong.

* Memory: mo td hinh anh ctia b nhd va céc thanh ph?m dir li¢u trong bo nhod
cling nhu md ta cac co ché quan 1y bd nhd cua hé thong.

= Safety and Reliability: cdu tric mo ta hé thong tai thoi diém thyc thi trong d6
biéu dién nhitng thanh phan du thtra va nhiing moi lién h¢ cta chung dé danh
gi4 dg an toan va tin cdy cua ca hé thong.

= Allocation: ciu triic md ta mdi lién hé giita cac thanh phan phan ctimg/phan mém
va cac thyuc thé cua méi truong bén ngoai.

=  Work Assignment: ciu triic ndy gan cho cac nhom phat trién nhitng coéng viéc
(cadc module) can thuc hién. N6 dugc sir dung trong viéc quan 1y du an.

= Implementation: day 1a ciu tric phin mém chi ra vi tri ma phan mém d6 trong
hé thong file.

= Deployment: cdu triic nidy mo ta hé thong tai thoi diém thuc thi voi cac thanh
phan cta ca phan cing va phan mém va mai lién h¢ gitra chung.

1.3 Thiét ké hé théng nhiing
Ta c6 thé sir dung mot sé mo hinh sau dé mo ta chu ky thiét ké cac hé théng nhing.

Mot s6 mo hinh 1a co sd, cac mo hinh khac dugc hinh thanh dya trén cdc mo hinh co s¢ nay.
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M6 hinh big-bang: trong mo hinh thiét ké nay, ta khong c6 khai niém vé ké
hoach hay qua trinh trong ca qua trinh phat trién h¢ thong.

M6 hinh code-and-fix: dau tién cac yéu ciu vé san pham duoc 1am r3, sau do
viéc thyc hién ma Iénh dugc tién hanh dya trén cac mo ta yéu cau nay, ti€p theo
ma 1énh dugc thuc thi va néu c6 1061 thi lai tré vé budc trude do, nghia 1a thuc
hién lai ma Iénh.

Mo hinh waterfall: Qua trinh phat trién san pham dugc chia thanh timg budc, két
qua cua budc trudce s€ 1a dir li€u cua budce sau.

Mo hinh Spiral: cling dya trén viéc phan chia thanh tung budc nhu waterfall, tuy
nhién trong moi mot qua trinh, cac phan héi cua ngudi dung hoic nguoi phat
trién khac duoc tiép thu va duogc tich hop lai vao trong qua trinh phat trién tiép
theo.

Ta xét md hinh Embedded Design and Development Lifecycle Model sau:

Product

*

Requirement

Concept “
L v

Analysis —l

i

Architecture
Design

,| Develope Version
n of Architecture

Incorporate Delivery Version n
Feedback of Architecture

! |

L Revirew and «

Obtain feedback \ 4
> Delivery Final Version

n of Architecture

|

Incorporate Develope
Feedback Implementation

1 |

Review and Test

A 4

Delivery and Maintain
the System

Hinh 1.2 M6 hinh Embedded Design and Development Lifecycle
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Mo hinh nay dya trén sy két hop giita waterfall va Spiral, ta s& xét chi tiét mé hinh trong
nhitng phan sau

1.4 M hinh h¢ théng nhiing

_—'-'_‘-'-----

Application Software Layer
( Optional)

System Software Layer
( Optional)

Hardware Layer
(Required)

Hinh 1.3 M6 hinh hé thong nhung

Hinh trén chi ra rang tat ca cac hé thong nhung déu c6 chung mot thanh phan glong
nhau ¢ tang cao nhat, d6 1a ching déu c6 it nhat mot 10p (phan cing) hodc nhiéu 16p (phan
cimg, phan mém va tng dung) trong d6 chua tat ca cac components. Phéan cimg bao gom tat
ca nhitng thanh phan vat 1y ¢ trén mach nhing, phan mém va cic tmg dung bao gom tét ca
nhirng thanh phan logic c6 trong hé thong nhiing.

M5 hinh tham chiéu trén 1a cach biéu dién phan 16p cta kién triic cac hé thong nhing
tir 46 cac cau triic module ¢ thé duoc suy ra. Néu bo qua nhitng sy khac nhau giira céc thiét
bi trong bang trén, co thé noi rﬁng kién trac cua moi hé théng duoc biéu dién thong qua viéc
thé hién va nhom céc thanh phan duoc goi la cac 16p. Ta ciing chu y 14 16p khong chi 1a khai
niém dac thu cua riéng hé théng nhung ma con 1a cua nhiéu hé théng khéac. Pay la cong cu
hitu ich dé mé hinh hoa su két hop giita hang trdm, c6 thé hang ngan thanh phan trong thiét ké
hé thong nhung. Nhiing nguyén nhan chinh khién chung tro 1én hiru ich la:

Thé hién dugc cac thanh phan quan trong va cac hanh vi cua chung: phuong phap
phan 16p cho phép nguoi doc ¢ thé nhan dién duge nhiéu thanh phan khac nhau va méi quan
hé gitta chung.

Phuong phap biéu dién cau tric theo cac module cau trac chinh dé phan 16p kién trac
clia toan bd du an nhing: bdi vi trong hé thong co rat nhiéu module va cac module nay hoat
dong doc 1ap v6i nhau, dong thoi ching 6 nhing m01 lién két mirc do cao, do vay phan 16p
nhiing loai module ndy lam ting kha ning thé hién ciu trac hé thong va khong 1am phirc tap
kho hiéu cho nguoi doc.

Céu héi cudi chwong

1. Thé ndo 1a hé théng nhung, néu nhimng linh vyc ing dung cta hé théng nhiing

2. Phan biét hai loai hé théng thoi gian thuc

3. Trinh bay vé mé hinh phat trién waterfall va spiral

4. Néu nhitng vu diém cta phuong phap phan 16p trong biéu dién kién tric hé thong

nhung
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Chuong 2 - HE THONG PHAN CUNG

2.1 Tong quan

Thong thuong di kém voi cac hé thong nhung co6 rit nhiéu nhitng yéu cau, thlet bi va bd
phan. Trong phan nay chiing ta s& tim hiéu mot sb bo phan chinh va mot s6 yéu cau chinh cua
cac hé théng nhung.

B0 tinh toan, xir 1y

Day 1a mot trong nhitg yéu cau cin ban nhat cua hé théng nhung. Tat ca cac hé théng
lay dir liéu tir nguoi dung hoac tir moi trudong xung quanh. Cong viéc xur ly ¢6 thé duoc tién
hanh bang cach sir dung bd vi xur Iy hodc cac vi mach dién tir, cdc mach dong hoc. Pham vi
cua gido trinh nay la nhitng h¢ thong nhing str dung vi xtr 1y véi nhitng b phén phan cung
khéac.

B¢ tinh todn dugc dung dé xur 1y, bién ddi cac dir lidu thay ddi cua nguoi st dung hoac
moi trudong thanh nhiing dir li¢u dau ra theo yéu cau.

B phan x1r 1y tinh toan logic nay thuong dugce tich hop trong mét chip hodc mot mach
dién tor. Kha nang xur 1y cua chiing dugc phat trién rat nhanh chong va ngay ban than chiing da
cung cap cho ta nhitng chirc nang phuc tap. Lap trinh vién s€ phai khéo 1€¢o két hgp nhiing
diém manh nay v4i chuong trinh cla anh ta trong khi cai dat mdt yéu cau cu thé.

Hé théng nhing ciing c6 thé 1ay dir liéu dau vao tir mdi trudng xung quanh. Vi dy, hé
thong &m thanh vi céc lya chon cai dat nhu gid 1ap nha hat, hoi truong, rock vv. Nguoi dung
c6 theé chuyén doi cac lya chon nay theo yéu cau cua ho. Trong trudong hop nay dir liéu dau
vao la tir nguoi str dung.

2.1.1 By nho
Bo nhé 1a mot trong nhitng yéu cau tai nguyén hién nhién khong chi ctia hé thong
nhiing ma moi h¢ thong trén thuc té. Ngay ca hé th6ng con nguoi cﬁng can bg nh¢ !

Thuyec té cho thay 1a bo nh¢ ngay cang re hon vé gia ca va tot hon vé chét luong. Trong
nhitng thdi gian trudce, khi mdi kilo byte, tham chi 1a byte bo nho déu dugc tinh bang tlen
tram ngan thi moi thao tic tac dong vao by nhd déu dugc tién hanh vo cung chi tiét va can
than. V&i cac h¢ thong nhung ta khong c6 cac khe cam mo rong, va bd nhé danh cho h¢ thong
nhiing thong thuong van la rat nho. Vi vay, bd nhd phai dugce xur 1y ¢6 ké hoach, chi tiét.

Nhiing han ché vé bo nhé nhu trén duge thé hién rd rang khi ta xem xét thiét ké cua cac
h¢ thong nhing tién tién va cac phan mém di kém voi chung. Nhiing thudt toan sur dung nhicu
b nho, st dung cac cAu tric dit lidu cong kénh déu khong dugc cai dit trir khi chung thuce sy
can thiét.

2.1.2 Cdc thanh phén két noi

Céc thiét bi nhung va tng dung khong thé ton tai doc lap, chung can c6 kha nang giao
tlep v0i cac thiét bi khac dé co thé thuc hién chtrc nang. Ta khong thé yéu cau nguoi sir dung
két ndi thiét bi vao cac khe cim nhu Ethernet, vv... Nhitng lién két nhu vay thuong sir dung
céc giao thirc khong day nhu Bluetooth, WLAN, HiperLAN cho nhiing khoang cach ngan hay
2.5G, 3G, 4G cho nhiing khoang cach xa hon. Nhiing thanh phan két n6i khién cho thiét bi tro
nén thong minh hon.

Céc thanh phan cua hé thdng nhing dugc minh hoa trong hinh vé dudi day
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Hinh 2.1 C4c thanh phan phan ctng

2.2 Hé vixir ly
2.2.1 Tong quan
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=
g
4
-

Registers

Hinh 2.2 M0 hinh vi xtr ly

Nguoi ta van biét t6i phan 16i xtr Iy ctia cac bd VXL 1a don vi xur 1y trung tm CPU
(Central Processing Unit) dong vai tro nhu bd ndo chiu trach nhiém thuc thi cac phép tinh va
thuc hién céac 1énh. Phan chinh cia CPU dam nhiém chuc nang nay la don vi

logic toan hoc (ALU — Arthimetic Logic Unit). Ngoai ra dé hd trg cho hoat dong ctia
ALU con ¢6 thém mot sb6 cac thanh phén khac nhu by gidi ma (decoder), bo tuan tu
(sequencer) va céc thanh ghi.

B6 giai mé chuyén d6i (thong dich) cac 1énh luu trit ¢ trong bd ma chuong trinh thanh
cic mi ma ALU c6 thé hiéu duge va thuc thi. BO tudn tu c6 nhiém vu quan 1y dong dir li¢u
trao doi qua bus dir li¢u cia VXL. Cac thanh ghi dugc st dung dé CPU luu trir tam thoi céc
dit liéu chinh cho viéc thuc thi cac 1énh va ching c6 thé thay doi ndi dung trong qua trinh hoat
dong cuia ALU. Hau hét cac thanh ghi cia VXL déu 1a cac bo nhé duge tham chiéu (mapped)
va hoi nhap véi khu vyc bd nhé va cod thé duoc st dung nhu bat ky khu vyc nhé khac.
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Céc thanh ghi c6 chirc nang luu trir trang thai cia CPU. Néu céc noi dung ciia bd nhé
VXL va céc ndi dung cua céac thanh ghi tai mét thoi diém nao d6 duogc liru gilt day du thi hoan
toan c6 thé tam dung thuc hién phan chuong trinh hién tai trong mdt khoang thoi gian bat ky
va ¢ thé tro lai trang thai cia CPU trude do. Thuc t€ so lugng cac thanh ghi va tén goi cua
chung cting khéac nhau trong cac ho VXL/VDK va thuong do chinh cic nha ché tao qui dinh,
nhung vé co ban ching déu c6 chung cac chirc nang nhu da néu.

Khi thi tr byte trong bo nhd dd duge xac dinh thi ngudi thiét ké phan cimg phai thuc
hién mdt sO quyéet dinh xem CPU s& luu dir liéu d6 nhu thé nao. Co ché nay cling khac nhau
tuy theo kién trac tap Iénh dugc ap dung. Cé ba loai hinh co ban:

= Kién tric ngan xép
= Kién tric bo tich luy
=  Kién trc thanh ghi myc dich chung

Klen tric ngin xép: s dung ngan xép dé thyc hién 1énh va cac toan tr nhan duoc tir
dinh ngan xep Mic du co ché nay hd tro mat do ma t6t va mo6 hinh don gian cho viéc danh
gi4 cach thé hién chuwong trinh nhung ngin xép khong thé hd trg kha ning truy

nhap ngﬁu nhién va han ché hiéu suit thuc hién 1énh.

Kién triic bd tich luy: véi 1énh mot toan tir ngdm mic dinh chira trong thanh ghi tich
luy c6 thé giam duoc do phic tap bén trong ctia cau traic CPU va cho phép céu thanh 1énh rat
nho gon. Nhung thanh ghi tich luy chi 1a noi chtra dit liéu tam thoi nén giao thong b nhé rat
16n.

Kién tric thanh ghi muc dich chung: str dung céc tap thanh ghi muc dich chung va
dugc dén nhan nhu mé hinh cua cac hé théng CPU méi, hién dai. Cac tap thanh ghi d6 nhanh
hon bo nhé thuong va dé dang cho bo bién dich xir 1y thuc thi va c6 thé dugc st dung mot
cach hiéu qua. Hon nita gi4 thanh phan ctg ngdy cang c6 xu thé giam dang ké va tap thanh
ghi c6 thé ting nhanh. Néu co ché truy nhap bo nhd nhanh thi kién trac dua trén ngan xép c6
thé 1a su lua chon 1y tudng; con néu truy nhap bd nhé cham thi kién trac thanh ghi sé 1a sy lya
chon phu hop nhét.

Mot s thanh ghi v6i chie ning dién hinh thudng duoc sir dung trong cac kién tric
CPU nhu sau:

= Thanh ghi con tré ngin xép (stack pointer): Thanh ghi nay luu giit dia chi tiép

theo ctia ngan xép. Theo nguyén 1y gia tri dia chi chta trong thanh ghi con trd
ngan xép s& giam néu dir liéu duge luu thém vao ngan xép va sé tang khi dir liéu
duoc 14y ra khoi ngan xép.

= Thanh ghi chi s6 (index register): Thanh ghi chi s6 dugc sir dung dé luu dia chi

khi mode dia chi dugc sir dung. N6 con duogc biét téi voi tén goi 14 thanh ghi con
tro hay thanh ghi lua chon tép (Microchip).

= Thanh ghi dia chi 1énh /B$ dém chwong trinh (Program Counter): Mot trong

nhitng thanh ghi quan trong nhit cia CPU la thanh ghi b dém chwong trinh.
Thanh ghi bd dém chuong trinh luu dia chi 1énh tiép theo cta chuong trinh s&
duge CPU xir 1y. Mai khi 1énh duoc trd t6i va duge CPU xir 1y thi noi dung gia tri
ctia thanh ghi bo dém chuong trinh s& ting 1én mot. Chuong trinh s& két thuc khi
thanh ghi PC c6 gia tri bang dia chi cudi cung ctia chuong trinh nam trong bd nhd
chuong trinh.

= Thanh ghi tich lily (Accumulator): Thanh ghi tich lily 1d mot thanh ghi giao tiép

tryc tiép v6i ALU, duoc st dung dé luu giit cac toan tir hodc két qua ciia mot phép
todn trong qua trinh hoat dong cua ALU.
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Xung nhip va trang thai tin hiéu

Trong VXL va cac vi mach s6 noi chung, hoat dong cua hé¢ théng duoc thuc hién déng
bd hodc di bd theo cac xung nhip chuan. Cac nhip do6 duoc léy truc tiép hodc gian tiép tr mot
ngudn xung chuan thuong 1 cac mach tao xung hodc dao dong thach anh. Dé mé ta hoat dong
ctia hé thdng, cac tin hiéu dir liéu va diéu khién thudng duoc mo ta trang thai theo gian do
thoi gian va muc tin hi€u nhu dugc chi ra trong hinh dudi: M6 ta va trang thai tin hi¢u hoat

dong trong VXL
A\ ‘ L7 /
AN T
Valid High Transition Low \L/alid Transition High | Valid High
ow
Vs \
— ANV XX
Floating Active Aclive Active Active
(Nat Driven) Valid (Driven) Valid (Driven)
(Tri-state) Stable Undefined Stable Changing
{(High-Z) Data or Data Dafa -
Changing
Data

Hinh 2.3 M6 ta va trang thai tin hiéu hoat dong trong VXL

Muc dich cua viéc m6 ta trang thai tin hiéu theo gian dd thot gian va muc tin hi¢u 1a dé
phan tich va x4c dinh chudi sy kién hoat dong chi tiét trong moi chu ky bus. Nho viéc mo ta
nay chung ta c6 thé xem xet dén kha niang dap Gmg thoi gian cua cac su kién thue thi trong hé
thong va thoi gian can thiét dé thyc thi hoat dong tuan tur ciing nhu la kha nang tuong thich
khi c6 sy hoat dong phéi hop giita cac thiét bi ghép nbi hay mo rong trong hé thong.’Thong
thuong thong tin vé cac nhip thoi gian hoat dong cling nhu dac tinh ky thuat chi tiét dugc
cung cap hodc qui dinh bdi cac nha ché tao.

) M(f)t s6 dac trung vé thoi gian cua cac trang thai hoat dong co ban cua cac tin hi¢u hé
thong goém c6 nhu sau:
* Thoi gian tang hodc gidm
= Thoi gian tré lan truyén tin hiéu
= Thoi gian thiét 1ap
* Thoi gian gitr
= Tré cAm hoat dong va trang thai treo (Tri-State)
* DO rong xung
= Tan s nhip xung hoat dong
2.2.2 Kién triic vi xiv ly
Trong phe:in nay gioi thiéu ngan gon ciu triic nguyén 1y cua cac chip xir 1y nhiing (mg
dung trong cac nén phan cirng nhung hién nay.
Su phat trién nhanh chong cac chung loai Chip kha trinh v61 mat d¢ tich hop cao da va
dang c6 mot tac dong dang ke dén su thay doi trong viéc thiét ké cadc nén phan cliing

thiét bj xur ly va diéu khién so trong thap ky gan day. Mdi chung loai déu c6 nhing dac
diém va pham vi d01 tuong tmg dung va luén khong ngimg phat trién dé dap ing mot cach tot
nhat cho cac yéu cau cong nghé. Chung dang huong t6i tap trung cho mot thi truong cong
nghé tiém ning rong 16n do la cac thiét bi xtr 1y va diéu khién nhung. Trong bai viét nay tac

gia gioi thiéu ngan gon vé cac ching loai chip xtr 1y, diéu khién nhung dién hinh dang ton tai
va phat trién vé mot s6 dic diém va huéng pham vi ing dung ciia ching.
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C6 thé ké ra hang loat cac Chip kha trinh c¢6 thé sir dung cho cac bai toan thiét ké hé
nhung nhu cac ho vi xr Iy/vi diéu khién nhiing (Microprocessor/ Microcontroller), Chip DSP
(Digital Signal Processing), cac Chip kha trinh truong (FPD — Field Programmable Device).
Chuing ta dé bi choang ngop néu bat dau cong viée thiét ké bang viéc tim kiém mot Chip xir Iy
diéu khién phu hop cho ung dung. Vi vay can phai c6 mot hiéu biét va sy phan biét vé dic
diém va ung dung cua ching khi lia chon va thiét ké. Cac thong tin lién quan nhu nha san
xuét cung cap Chip, cac kién thirc va cong cu phat trién kém theo.

Chip vi xir Iy/vi diéu khién nhiing 1a mot ching loai rat dién hinh va dang duoc sir dung
rat phd bién hién nay. Chung duoc ra doi va st dung theo su phat trién cta cac Chip xur 1y
mg dyung cho mdy tinh. Vi d6i twong umg dung 1a cac thiét bi nhing nén cdu tric cling dugc
thay doi theo dé dap ung cac ung dung. Hién nay ching ta co thé thy cac ho vi xir ly. dleu
khién cua rat nhidu cac nha ché tao cung cip nhu, Intel, Atmel, Motorola, Infincon. Vé chu
tric, ching ciing twong ty nhu cac Chip xur 1y phat trién cho PC nhung & mirc d6 don gian
hon nhiéu vé cong ning va tai nguyén. Pho bién van 1a cac Chip c6 do rong bus dir licu 1a
8bit, 16bit, 32bit. V& ban chat cAu trac, Chip vi diéu khién 1a chip vi xir ly dwoc tich hop thém
cac ngoai vi. Céc ngoai vi thuong la cac khdi chirc ning ngoai vi thong dung nhu bo dinh thoi
gian, bo dém, bd chuyén dbi A/D, giao dién song song, ndi tiép...Muc do tich hop ngoai vi
cling khac nhau tuy thudc vao muc dich ing dung s& c6 thé tim dugc Chip phu hop. Thuyc té
v6i cac ung dung yéu cau do tich hop cao thi s& sir dung giai phap tich hop trén chip, néu
khong thi hau hét cac Chip déu cung cip giai phap dé mo rong ngoai vi dap img cho mot sd
luong g dung rong va mém déo.

| ¥ v
Khoi glal mé dia chi = = 4 7
CPU va digéu khién Logic B(_J nho Ngoa' vi

I ][ I IO 700

] Bus Bia chi 17 1] >

Bus DiF ligu

Bus Biéu khién

T

Hinh 2.4 Kién trac nguyén ly cia VDK véi ciu triic Havard

2.2.3 Su thue thi
~ Trong phan nay ta s& tim hiéu vé hoat dong ctia mot sé vi diéu khién sir dung trong cac
hé thong nhing
Chip DSP

DSP van dugc biét t6i nhu mot loai vi diéu khién diic biét v6i kha nang xir 1y nhanh dé
phuc vu céc bai toan yéu cau khoi luong va toc do xur 1y tinh toan 16n. V6i uu diém noi bat ve
do rong bang thong cua bus va thanh ghi tich luy, cho phep ALU xtr ly song song vai toc do
doc va xu ly 1énh nhanh hon cac loai vi di€u khién théng thuong. Chip DSP cho phep thyuc
hién nhiéu 1énh trong mot nhip nho vao kién trac bd nhé Havard.

Thong thuong khi phai sir dung DSP tic la dé dap ing cdc bai toan tinh toan 16n va
téc do cao vi vay dinh dang bleu dién toan hoc s€ 1a mot yéu t6 quan trong dé phan loai va
duoc quan tAm. Hién nay chu yéu chung Van duoc phan loai theo hai kiéu 1a dau phay dong va
dau phay tinh. Pay ciing chinh 1a mot yéu té quan trong phai quan tam ddi voi nguol thiét ké
dé lwya chon duoc mot DSP phu hop vé6i tng dung cua minh. Cac loai DSP dau phay tinh
thuong 1a loai 16bit hodc 24bit con cac loai dau phay tinh thuong 1a 32bit. Mt vi du dién
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hinh vé mot DSP 16bit dau phay tinh 1a TMS320C55x, luu cac sd nguyén 16-bit hodc cac sd
thuc trong mot mién gia tri ¢d dinh. Tuy nhién cac gia tri va hé ) trung gian co thé dugc luu
trit v6i do chinh xéac 1a 32bit trong thanh ghi tich luy 40bit nhim giam thiéu 13i tinh toan do
phép 1am tron trong qua trinh tinh ton. Thong thudng cac loai DSP ddu phay tinh ¢ gia
thanh ré hon céac loai DSP diu phay dong vi yéu cau s luong chan On-chip it hon va can sir
dung lugng silicon it hon.

Uu diém ndi bat ciia cac DSP dau phay dong 1a c¢6 thé xir Iy va biéu dién sb trong dai
pham vi gi trj rong va dong. Do d6 van dé vé chuyén ddi va han ché vé pham vi biéu dién sb
khong phai quan tam nhu d6i véi loai DSP du phay tinh. Mot loai DSP 32bit ddu phay tinh
dién hinh 12 TMS320C67x c6 thé xir Iy va biéu dién sé gdm 24bit mantissa va 8bit exponent.
Phén mantissa biéu dién phan s6 1¢ trong pham vi 1.0 — +1.0 va phan exponent biéu dién vi tri
cta dau phay nhi phan va c6 thé dich chuyén sang trai hodc phai tuy theo gia tri s6 ma nd biéu
dién. Piéu nay trai nguoc véi cac thiét ké trén nen DSP dau phay tinh, nguoi phat trién
chuong trinh phai ty qui udc, tinh toan va phén chia 4 an dinh thang biéu dién s6 va phai luén
luu tAm t6i kha ning tran sd c6 thé xay ra trong qua trinh xir 1y tinh toan. Chinh diéu nay da
gay ra kho khin khong nho ddi véi nguoi 1ap trinh.

Nhimg nha thiét ké hé thng phai quyét dinh ving va do chinh xac can thiét cho cac
mg dung. Céc vi xtr Iy ddu phay dong thuong dugce sir dung cho cac img dung yéu cau vé do
chinh xéc cao va dai biéu dién sé 16n phu hop voi hé thong ¢6 cu trac bo nhé 16n. Hon nira
cac DSP dau phay dong cho phép phét trién phan mém hiéu qua va don gian hon bang cac
trinh bién dich ngon ngit bac cao nhu C do d6 c6 thé giam duogc gia thanh va thoi gian phat
trién. Tuy nhién gia thanh lai cao nén cac DSP dau phay dong phu hop véi cac tmg dung kha
dic biét va thudng 13 v6i s6 luong it.

pe Momory Bus s
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. i
= i3 w| WTTI _
> External Interrupt Ah, M0 SARAM
\—P- IKIN'IEI?J:.:'(I';:IIXNMI} 1 MM |u|11 :E.:r:.ﬁm
XHMI we -
a [ — = Ak x 16
P - [ SCIAISCIB | FIFO k7
L0 SARAM
S c': - - SPI FiFo f - 4K x 16
£ GPID Pins __ . (: :; L1 SARAM
n F MeBarR FIFO C28x CPU 4K x 16
1]
u - eCAN —]
X
-
Flash
- - EVAEYVE "y 172BK x 16 (FZB12)
G4K x 16 (F2810)
~
16 Channala H 1z-Bit ADC I::
oTP
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- X2 Paripharal Clocking K =16
—— -+
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Boot RO
Mu:.lua Memory Bus :—:)I Df( < 16 I
WatchDog)
Pariphearal
Bus

Hinh 2.5: Gian d6 khdi chtrc nang cia DSP TMS320C28xx
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Chip PAL

Ngay nay khi noi d&én cac ching loai Chip kha trinh mang ta thu(‘mgabiét t61 mot s tén
goi nhu PAL, CPLD, FPGA... Mot chit lugc st ve sy ra doi va phat trién sau day s& giup
chung ta hinh dung dugc dac diém va ngudn goc ra doi ciia chung.

n Inputs
A 12 1 P OR Array | 1s | | OR Array
e HLEs s (Programmable) | = iy % A 2 i (Programmable)
ot oo stisaizinn :
{__) {
— =
L {r
—
| — | —
— =P,
D, )
= L/
B, Y
— L/
n | — B
2 =, | —
Duct - )
i — I,
mnes Ir \y )
— [—
— -
| \ | S—
|—
= =2,
L —
{ ) L’
- =
- =
| pa— Py
— =
~— ) % S, S J Q Y
AND Array (Fixed) s (kjg) a qj Clj E]J
X = Fuse-Link Crosspoint Connection < 1 R AND Array (Programmable)
A » = Fixed Connection N Outputs X = Fuse- Link Crosspoint Connection Q; Q: @ Q

Hinh 2.6 CAu traic PROM va PLA

Lich sir phét trién cta cac chung loai Chip kha trinh mang PLA (Programmable Logic
Array) dugc bat ngudn tir nguyén 1y bd nhé chuong trinh PROM (Programmable Read Only
Memory). Trong d6 cac dau vao dia chi dong vai trd nhu cac duong vao ciia mach logic va
cac duong dir liéu ra dong vai tro nhu cac duong ra ciia mach logic. Vi PROM khong thuc sy
pht hop cho muc dich thiét ké cic mach logic nén PLA da ra doi vao dau thap ky 70. N6 rat
phti hop dé thuc hién mach logic c6 dang tong cac tich (vi cu thanh boi cac phan tir logic
AND va OR). Nhung nhuoc diém 1a chi phi san xuét cao va téc do hoat dong thap. Dé khic
phuc nhugc diém nay PAL (Programmable Array Logic) dd duoc phat trién. N6 duoc céu
thanh tir cac phan tir AND kha trinh va phan tir OR gan ¢ dinh va c6 chira ca phan tir flipflop
& dau ra nén c6 kha nang thuc thi cdc mach logic tuan ty. Hinh 2.7 mo ta ciu trac chung cua

PAL.

Péu vio Logic

AND

= {0

ﬂE_
24
:‘,XE_

— )o
=

Pdu ra Logic

—————————————

Hinh 2.7 Cu trac chung cia PAL
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Tur khi dugc ra doi va phat trién PAL tr& thanh co s& cho sy ra doi cua hang loat cac
chung loai Chip kha trinh mang véi cdu tric phirc tap hon nhu SPLD (Simple Programmable
Logic Device), CPLD (Complex Programmable Logic Device), va sau nay la FPGA (Field
Programmable Gate Array). SPLD ciing la t€n goi cho nhom cac chung loai Chip kiéu twong
tu nhu PAL, PLA. V& mit ciu trac thi SPLD cho phép tich hop logic v6i mat dg cao hon so
voi PAL thong thuong, nhung kich thude cua n6 s€ tang 1én rat nhanh néu tiép tic mo rong va
tang mat do tich hop so dau vao. bé dap ung nhu cAu m& rong mat d6 tich hgp CPLD da duogc
phat trién. N6 1a sy tich hop ctia nhiéu khdi SPLD va cung cip thém kha ning két nbi kha
trinh giira cac khdi SPLD don 1¢ v6i nhau. Vi nguyén 1y cu tric ndy CPLD c6 kha ning tich
hop v6i mat d6 cao tuong dwong voi 50 khdi SPLD thong thuong.

Néu chi dumg dén day ching ta c6 thé thdy mot dic diém chung cta cac chung loai
chip kiéu PLA hay CPLD déu cho phép thuc hién cac mach logic trén co so t6 hop logic cia
cac dau vao va ra bang cac phan tir AND va OR. Vi nguyén 1y nay rd rang s& gap kho khan
khi thyc thi cadc tng dung doi hoi cac phép tinh toan logic phic tap véi toc do cao. Dé dap
g diéu nay FPGA (Field Programmable Gate Arrays) da ra doi. N6 1a sy cdu thanh ciia cac
khéi logic kha trinh cling voi cac kénh két ndi lién thong kha trinh gitra cac khdi d6 v6i nhau.
Mot hinh anh tiéu biéu vé céu trac nguyén 1y cia FPGA dugc mé ta nhu trong Hinh 2.8: Céu
tric nguyén 1y cua FPGA.

Cac khoi logic

Céc lién két
kha trinh

kha trinh

Hinh 2.8 Cau trac nguyén 1y cia FPGA

FPGA dang tré thanh mot su lya chon thay thé rat canh tranh cua céac chip xur 1y nhing
ASICs. N6 hd trg cac wu diém vé chic ning lya chon gidng nhu ASICs nhung cho phép
chinh stra va thiét ké lai sau khi str dung va gia thanh phat trién thip hon. FPGA cho phép kha
ning thiét ké linh hoat va thich nghi d& dang cho cac tién ich thiét bi tdi wu, trong khi van duy
tri duoc khong gian kich thuéc phan cimg va ning luong tiéu thu ctia hé thong. Piéu nay
khong dé& dang nhan dugc khi thiét ké dua trén nén cac Chip DSP.

FPGA thyc su phu hop cho cac ing dung doi hoi lugng tinh toan 16n nhu trong xur ly
tin hiéu. FPGA c6 thé duogc 1ap trinh hoat dong dong thoi v6i mot sé cac duong dir lidu song
song. Chiing 13 cac dudng dit liéu hoat dong cia t hop nhiéu cac chirc ning tir don gian dén
phuc tap nhu bo cdng, bd nhan, bd dém, b luu trix, bd so sanh, bo tinh tuong quan, ...
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_-~"|  KhéiLogic kha trinh (CLB)
Lép Lép

Té bao Logic Té bao Logic

Cac khéi logic” Té bao Logic Té bao Logic
kha trinh
b Lop Lép
X Té bao Logic Té bao Logic

\ Té bao Logic Té bao Logic

Hinh 2.9 C4u triuc CLB va LAB

Ngay nay co thé phan loai ra mot s6 kiéu ching loai FPGA dua vao ciu tao cua
chang:

Cau tao tir SRAM: Vi loai nay cac mat két ndi kha trinh duoc thyc hién bang cac
phén tor SRAM, chinh vi vdy cho phép thuc hién 13p trinh 1dp lai nhiéu 1an. Uu diém ndi bat
ctia loai nay 1a cac ¥ tuong thiét ké méi co thé dugc thuc thi va thir nghiém nhanh chéng. Hon
nira SRAM ciing dang 1a mot hudng phat trién rat manh hién nay trong nén céng nghiép san
xuat bo nhd va ciing déu thuc thi theo cong nghé CMOS rat phu hop voi cong nghé ché tao
FPGA.

Tuy nhién mot dac diém c6 thé xem nhu 1a nhugce diém cia FPGA ciu tao tir cac ph?m
tir SRAM 1a chung phai cdu hinh lai mdi khi ngudn hé thdng duoc cung cip. Cong viéc nay
thuong dugce thuc hién bdi mot bd nhé ngoai chuyén dung hodc bdi mot bo vi diéu khién kém
theo mach. Chinh vi vay cling lam gia thanh cua FPGA tang thém.

Cau tao tir cau chi (antifused):

Khong gibng nhu loai FPGA cdu tao tir SRAM, FPGA véi cau tir kiéu cau chi dugc
lap trinh offline bang mot thiét bi 1ap trinh chuyén dung. Y tudng ché tao loai FPGA nay xuét
phat tir nhu cau vé mot thiét bi kha trinh ¢6 kha nang luu cdu hinh sau khi duogc str dung. Tic
1a n6 khong phai lam cong viéc cdu hinh mdi khi nguon hé théng duoc cung cap. Khi FPGA
anti-fused da dugc 1ap trinh thi no khong thé bi thay d6i hay dugc 1ap trinh lai nita. Chinh nho
diéu nay nén n6 khong can bit ky mot bd nhé ngoai nao dé luu trir ciu hinh va co thé tiét
kiém, giam gia thanh cia thiét bi.

Mot uu diém ndi bat cia FPGA antifused 1a kiéu cdu trac lién két kha bén viing véi
cac loai nhidu bic xa. Pac diém nay kha quan trong khi thiét bi phai lam viéc trong moi
truong tiém ning nhu quan sy hodc hang khong vii tru. Vi viy né tranh duoc truong hop rai
ro c6 thé xay ra néu sir dung cong nghé SRAM 1a hién twong 14t trang thai (flipped). Tuy
nhién hién tuong nay ciing c6 thé dugc khic phuc bang co ché du phong chap 3 nhung lai 1am
tang thém chi phi ché tao.

Mot wu diém ndi bat cta loai FPGA antifused 14 kha ning bao vé cong nghé. Tirc 1a
dit liéu ciu hinh lap trinh cho FPGA c6 thé duoc bao vé boi viée doc bat hop phép hoac
khong cho phép doc. Trong qua trinh xir 1y hodc phat trién, ngudi lap trinh s& sir dung mot tép
dix liéu cdu hinh dé 13p trinh va kiém tra qua trinh nap cdu hinh cho FPGA. Céng viéc nay chi
thuc hién mot 1an va sé khong thé thay ddi duge nita. Khi thue hién xong no co thé duoc thiét
lap thém mot thudc tinh 1a chéng doc truc tiép tor FPGA dit li¢u lién quan dén cAu hinh. Ngoai
ra chiing ta ciing c6 thé biét thém rang FPGA antifused thuong st dung it ning lwong hon loai
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FPGA SRAM, kich thudc ciing nhé hon, va téc do ciing nhanh hon mét chit nho khoang cach
két ndi cung gitra cac phan tir ngan hon.

Tuy nhién nhugc diém 16n nhit ciia FPGA anti-fused 1a chi c¢6 thé dwoc lap trinh va
cau hinh mdt lan. Vi vay n6 chi thue sy phu hop khi thyc thi hoan chinh san pham cuoi cung
va khong phu hop véi muc dich thiét ké phat trién.

Céu tao tir EEPROM/FLASH

EEPROM or FLASH based FPGAs ciing c6 nguyén ly ciu tao tuong ty nhu loai
FPGASRAM. Céc phan tur cdu hinh cua n6 duoc két ndi dya trén mot chudi thanh ghi dich
dai. Chung c6 thé dugc ciu hinh offline bang cac thiét bi lap trinh chuyén dung. Ciing c6 mot
s6 c6 thé 1ap trinh online nhung thoi gian 14p trinh cau hinh s& gip khoang 3 1an thoi gian
thue thi v6i nén FPGA-SRAM. Khi d3 duoc cAu hinh dd duogc 1ap trinh thi ching c6 thé duoc
duy tri va khong bi mit di nhu nguyén 1y luu gitt cia EEPROM hoic FLASH. Loai
FPGA-EEPROM/FLASH c6 cdu tao nhé hon so véi loai FPGA SRAM vi vay cling co thé
giam dugc thoi gian lan truyén tin hiéu két ndi lién thong giita cac phan tir logic.

Dé bao vé cong ngh¢ khi FPGA da duogc cAu hinh va dua ra st dung, ta co thé bao vé
bang co ché khoa md mém (cau tao tir khoang 50 bit dén vai trim bit). Mudn doc duoc thdng
tin cau hinh tryc tiép tir FPGA, ngudi ta can phai ¢ ma khoa d6 va ciing rat kho hoic khong
thé mo duogc theo nguyén 1y thir sai. Vi muén vay theo udc tinh ciing phai mat dén hang triéu
nam méi hy vong thanh céng dé mo ra duoc.

Tuy nhién céng nghé ché tao FPGA-EEPROM/FLASH doi hoi thyc thi qua nhiéu
cong doan xur Iy hon so vai loai FPGA-SRAM vi vy ma su phat trién cua chung cting cham
hon. Hon nita ning luong tiéu thu cua ching ciing 16n hon vi phai nudi rt nhiéu cac phan tir
dién tré kéo (pull-up resistor).

Céu tao tir to hop FLASH/SRAM

Ngay nay ngudi ta cling phat trién ché tao cac loai FPGA cau tao tir cac to hop SRAM
va FLASH dé tan dung dugc cac uu diém cua ca hai chung loai nay. Thong thuong cac phan
tir ciu hinh FLASH sé& duoc su dung dé luu céac nodi dung cAu hinh dé sao chép cho cac phﬁn
tir cAu hinh SRAM. Va céc phén tr cu hinh SRAM hoan toan c6 thé dugc cu hinh lai theo
yéu cau thiét ké trong khi van duy tri mot phan thiét ké ciu hinh gdc luu trong céc phan tur
FLASH.

Ngudi ta cling thuong phan loai FPGA dya vao phan tir kién tric cua ching va bao
gdm 3 loai chinh: min, thd va trung binh. Ban chét viéc phan loai nay 1a dwa vao kiéu khoi
logic kha trinh Céu thanh nén FPGA. Véi loai FPGA min thi kién tric cac khoi logic kha trinh
thuong la cac cong logic don gian (kiéu AND, OR..., va cac phan tur luu git nhu Triger D...).
Kiéu k1en triic nay phu hop va thuong sir dung h1eu qua véi kién tric ASICO. Gan day xu thé
phat trién ciia FPGA dang tap trung vao loai kién trtc thd. Tirc 1a cac khéi logic kha trinh 1a
cac khdi c6 kha nang xir 1y logic 16n véi nhiéu to hop lién két va phtrc tap voi nhidu dau vao
va ra lién két. Tuy theo mirc d6 cta khdi logic kha trinh d6 ma ngudi ta phan ra thanh cac loai
trung binh.

C6 hai loai cdu trac co ban cdu thanh nén cac khdi logic kha trinh trong kién trac
FPGA tho hodc trung binh 18 MUX (Multiplexer) va LUT (Lookup Table). Trong loai ciu
tric MUX thi cac phan tir logic dugc cdu thanh theo cdu triic to hop cic dau vao ra theo
nguyén Iy MUX nhu mé ta trong hinh sau: Khéi logic dang MUX.
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Hinh 2.10 Khéi logic dang MUX

Déi véi loai cau tric LUT thi cac dau vao thuc chét 1a cac to hop dé chon ra gia tri
trong bang chat ly cia ham chitc nang can thyc thi. Nguyén 1y cia loai khoi logic nay dugc
mo ta nhu trong Hinh 2.11.

Required function Truth table
AMD abcoc|y
000 |0

L4 TEIE
p > |o10]o
0111

y={a&b)| 100 (0
101 (1

1101

1111

Hinh 2.11 LUT thuc hién ham t6 hop AND va OR
Hau hét cac tmg dung déu c6 nhu cau vé bd nhd RAM on Chip vi vy mot s6 dong
FPGA hién nay ciing tich hop thém ca cac phan tir nhé RAM va dugc goi 1a RAM nhling
(embedded RAM). Céc phan tir RAM d6 duoc t6 chirc thanh timg khdi va tuy thugc vao kién
trac cia FPGA n6 s& duogc phéan bé linh hoat, thuong 1a xung quanh cac phan tir ngoai vi hodc
phan b déu trén bé mat Chip. Mot hinh anh minh hoa vé phan b6 RAM trong kién tric
FPGA dugc md ta nhu trong Hinh 2.12.

Colurmns of
embadded RAM
- blocks
Arrays of
programmakbie

/ logic blocks S

i

R =

NN REES,

-4

Hinh 2.12 Hinh anh Chip c6 céc cot 1a cac khéi RAM nhung
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FPGA véi hat nhan DSP

Thuyc chat d6 1a mot t6 hop nham ting toc va kha ning tinh toan. Khai niém nay ciing
tuong tu nhu cac bo dong xir 1y toan hoc trong kién tric mdy tinh. Nguyén 1y 1 nham san sé
va giam bét tai sang FPGA dé thyc thi cic chte ning tinh toan 16n (théng thudng doi hoi thuc
hién trong nhiéu nhip hoat dong cua Chip DSP) va cho phep Chip DSP tap trung thuc hién
cac chirc nang don nhip t01 wu. T6 hop FPGA va DSP la mot kién trac rat linh hoat va dic

biét cai thién dugc hiéu suét thuc hién va tang tdc hon rat nhiéu so véi kién trac nhiéu Chip
DPS hodc ASICs dong thoi gia thanh lai thap hon.

: 8051 ¢4 74x373 70
A:’.ji& ek —1-Iors ] OE 1 |
D08 -~ - p
Pot | ™S 2 1pq s po.o A0 ..E? 2 2
o ~| 0 —3p12 po.1 |22 8 19
LISP 0O P13 Po2 o2 = =
Yoy y 3 7
= S:: 23;‘ 35 T[N uTile | 8051 Xilinx
P16 PO.S ig '; -3—5— Program Data
P [
Lé; g_ ADO s 35 Memory Memory
P3.0 EA ._"' It 10 cp __11]
o s Py PSEN AD
P32 PSEN <2
P3.2 P27 ol
P34 P26 )<L -
P3s P25 Eg Address Bus (A0-A7)
wn P24 |2
T an P23 Data Bus (D0-D7)
18 23
anfg a2
014 P20 21 Addross Bus (A8-A15)

Hinh 2.13 So d6 nguyén 1y mach ghép néi VPK va FPGA
2.3 B) nhé

2.3.1 Tong quan

Kién trac bd nhd duge chia ra 1am hai loai chinh va dugc ap dung rong rai trong hau
hét cac Chip xtr Iy nhiing hién nay 1a kién triic bo nhé von Neumann va Havard.

Trong kién triic von Neumann khong phéan biét ving chta dit liéu va ma chuong trinh.
Ca chuong trinh va dit liéu déu duoc truy nhap theo ciing mot duong. Diéu nay cho phép dua
dir liéu vao ving mi chuong trinh ROM, va ciing ¢6 thé luu ma chwong trinh vao ving dit
liéu RAM va thuc hién tir do.

MacCT MacCT ' Dir liéu
Dir lidu . MacCT ‘ DCP liéu ]
A
macT f_) CPU macT () CPU (——) oo | Doliew
MaCT MaCT \ D ligu
Dir lidu MacCT [ Dir Iiéu |
D lidu MaCT Dt lidu
Dir ligu Ma CT | Dir ligu
von Newmanm L Havard ’—k

Hinh 2.14 Kién trac bd nhé von Neumann va Havard
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Kién triic Havard tach/phan biét ving luu md chuong trinh va dir liéu. Ma chuong
trinh chi c6 thé duoc lwu va thue hién trong ving chira ROM va dit liéu ciing chi ¢6 thé luu va
trao dbi trong ving RAM. Hau hét cac vi xtr Iy nhing ngdy nay st dung kién trac bd nhé
Havard hoac kién trac Havard mé rong (tire 1a bd nho chuong trinh va dir liéu tach biét nhung
van cho phép kha ning han ché dé lay dir liéu ra tir vang ma chuong trinh). Trong kién trac bo
nhé Havard mé rong thuong sir dung mot sb lwong nhod cac con tro dé 1y dir liéu tur vung ma
chuong trinh theo cach nhung véo trong cac 1énh tirc thoi. Mot sb Chip vi diéu khién nhung
tiéu biéu hién nay su dung cAu trac Havard 1a 8031, PIC, Atmel AVR90S. Néu st dung Chip
8031 chung ta s& nhan thiy diéu nay théng qua viéc truy nhdp ldy dir liéu ra tir ving dir liéu
RAM hoic tir ving ma chuong trinh. Chiing ta c6 mot vai con tré duoc sir dung dé 13y dit liéu
ra tir bd nhé dit 1iéu RAM, nhung chi c¢6 duy nhit mot con tré DPTR c6 thé dugc sir dung dé
lay dit liéu ra tir vang ma chuong trinh. Hinh 2.14 mé ta nguyén 1y kién trac cia bd nhé von
Neumann va Harvard.

Uu diém ndi bat cua ciu tric bd nhé Harvard so véi kién trac von Neumann 1a c6 hai
kénh tach biét dé truy nhap vao vung by nhé ma chuong trinh va dir liéu nho vay ma ma
chuong trinh va dit liéu ¢ thé dugc truy nhip dong thoi va 1am ting toc do ludng trao d6i voi
bd xur ly.

CATA BUSTO
PERIPHERALS
AND MEMOFY

MICAROFROCESSOR
D7
D&

3
3
Fi
MULTIPLEXED D P 03 Q3 LOW-ORDER & BITS
ADDRESSTATA BUS 03 i Q4 OF ADDRESS BUS
b2 o5 Qs
D1 i 08 g
(1] o7 or
1 =
A T GE
ALE ' LE
74AC3T3
Bt 2
-AS . d ENABLES ADDIRESS BUS OUTPUTS,
- SEETEXT FOR ALTERNATE CONMECTION.
748014

LSE CONNECTION A FOR INTEL AND OTHER
PROCESSORS WITH HIGH TRLE ADDRESS STROBE.
USE CONNEGTION ‘B FOR PROCESS0RAS WITH
LOW-TRUE ADDRESS STRUBE,

Hinh 2.15 Nguyén 1y diéu khién tach kénh truy nhéap bus dia chi va bus dif liéu

2.3.2 Bo nho ROM

Bo nh(’w’ chi doc ROM cling duoc ché tao bﬁng cong nghé ban dan. Chuong trinh trong
ROM duogc viét vao luc ché tao n6. Thong thudong, ROM chira chuong trinh khoi dong may
tinh, chuong trinh diéu khién trong cac thiét bi diéu khién tu dong,...

PROM (Programable ROM): Ché tao bang cac mdi ndi (cau chi - ¢6 thé lam dut bang
dién). Chuong trinh nam trong PROM c¢6 thé dugc vi€t vao boi nguoi str dung bang thiét bi
dac bi¢t va khong thé xda duogc.

EEPROM (Eletrically Erasable Programable ROM): Qhé tao b‘éng cong ngh¢ ban dan.
Chuong trinh nam trong ROM c6 thé dugc viét vao va cé thé xoa (bang di¢n) de viét lai boi
nguoi su dung.

-5 -



EPROM (Erasable Programable ROM): Ché tao bang nguyén tit phan cuc tinh dién.
Chuong trinh nim trong ROM ¢6 thé duoc viét vao (bang dién) va co thé xda (bang tia cuc
tim - trung hoa tinh dién) dé viét lai boi ngudi st dung.

Bao gdm mot mang céc transistor kha trinh. M chuong trinh s& duoc ghi truc tiép va
vi xur ly co thé doc ra dé thuc hién. EPROM c6 thé xo04 duge béng tia cuc tim va c6 thé duoc
1ap trinh lai. C4u truc vat 1y cia EPROM duoc mé ta nhu trong Hinh 2.16.
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Hinh 2.16 Nguyén 1y cu tao va hoat dong xoa cia EPROM

B6 nh¢ Flash: Ciing giéng nhu EPROM dugc ciu tao bdi mot mang transistor kha
trinh nhung c6 thé xo4 dugc bang dién va chinh vi vay c6 thé nap lai chuong trinh ma khong
can tach ra khoi nén phan cimg VXL. Uu diém cua bd nhd flash 1a c6 thé lap trinh tryc tiép
trén mach cing ma no6 dang thyc thi trén do.

2.3.3 B) nho RAM
Ving dé luu hodc trao ddi dir liéu trung gian trong qua trinh thyc hién chwong trinh.
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Hinh 2.17 CAu triic nguyén 1y bo nhé RAM
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RAM c6 hai loai SRAM va DRAM
One DRAM Bit Cell
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Hinh 2.18 Cau triic mot phan tir nhd DRAM
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Hinh 2.19 Nguyén 1y ghép néi (mé rong) RAM véi VXL

2.3.4 Qudn ly by nho

Cong viéc quan 1y bd nhé ctia may vi tinh chu yéu 1a do bé vi xir Iy dam nhiém. Bén
canh d6 con c6 DMAC (Direct Memory Access Controller) cling tham gia quan 1y b nhé
trong viéc truyén sd liéu gitra controller 6 dia véi bo nhé va lam tuoi bd nhé. ¢ nhitng may co
Cache Memory thi Cache Memory Controller thuc hién cac cong viée truyén sd lidu giira
Cache Memory va RAM.

O khu vuc trung tdm ctia mdy vi tinh (bd vi x1r ly, ROM, RAM, céc bus...), thuc chét
cua viéc quan ly bo nhd 1a cac thanh ghi cua vi xtr Iy dua ra céc dia chi ciia 6 nhé hoac ctua
cong /O qua bus dia chi, cing cac 1énh diéu khién/ trang thai khac va 1énh doc vao/ viét ra
cac s liéu cua cac 6 nhd Ay. Cac bo phan bén ngoai VXL sé& giai ma cac dja chi va céc tin
hiéu diéu khién/ trang thai o dé tré vao cac byte/ tir/ tir kép... cia bd nhé dé thyc hién cac
thao tac twong Ung.

Con tir cac 6 dia trd di, viéc quan ly b nhé 1a thuc hién cac 1énh cua hé¢ diéu hanh lén
cac file (co dia chi 3 chiéu 1a C-H-S), cu thé 1a truyén s liéu nho DMAC giira ving dém
(buffer) cta bd diéu khién 6 dia voi bo nhé RAM.

Cac bo vi xu ly Intel tir thé hé 286 tro di phan biét hai mode dia chi: mode dia chi thuc
(chi quan 1y 20 bit dia chi vat 1y ciia bd nh¢) va mode dia chi bdo vé (quan 1y toi 32 bit dia chi
40 nho cac thanh ghi an trong b vi xu 1y).
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O cép dudi, tirc cap ngoai vi, nhu bd diéu khién 6 dia, bd diéu khién man hinh, may
in... ciing 6 t6 chtrc bd nhé riéng cua chung dé tién cho viée cat giit va xir Iy véi cac dic thu
riéng.

i Céc bd nhé RAM-ROM va cac ving nhé cua bd nhé ngoai (trén céc 6 dia), khac nhau
vé€ cach ma hoa céc bit, cach to churc, do d6 ca cach truy nhap cling khac nhau.

B0 nh¢ clia vi xir 1y ¢6 thé xem nhur bao gdm ¢6 bd nh ROM va by nhé RAM. Bo
nh¢ RAM cua vi xur Iy chinh 1a cac thanh ghi (thanh ghi chung, thanh ghi chi s6, thanh ghi
doan, thanh ghi ngan x€p, thanh ghi trang thai, thanh ghi co, cac b6 dém so6 liu/ dia chi/ diéu
khién...). Con bo nhé RAM 14 bo phan g1a1 ma 1énh dé phat ra cac vi 1énh.

Nhim muc dich quan 1y dwoc sé lugng dia chi nhé (d0) nhiéu hon sb duong dia chi
cua bd vi xur ly va bao vé cac vung nh¢ cua cac nhiém vu khac nhau (task) va cua hat nhan
(kernal) chng truy nhap khong hop phap, cac vi xur Iy ¢6 cac cach t6 chirc dic biét cac thanh
ghi dia chi (bo phan phan trang, diéu khién doan cia cac nhiém vu).

Céc bd vi xur 1y tir thé hé 486 tr di con c6 mot bo nhé Cache Memory véi kich thude
nhiéu Kbyte dé chira mang cac 1énh va s6 liéu dang thuong dung lay tir bo nhé RAM, nham
tang toc do truy nhap.

Pé ting toc do tinh toan cac phép toan dau cham dong, trong cac bo vi xir Iy tir 486 trd
di con c6 bo phan dau cham dong (FPU, Floating Point Unit), by phan nay ciing c6 cac thanh
ghi FPU phuc vu riéng cho no.

Bo nhé trong ctia may tinh dung dé chira chuwong trinh va s6 liéu cta phan chuong
trinh hat nhan va cac nhiém vu. Moi byte dugc gan cho mot dia chi d¢ VXL va DMAC c6 thé
truy nhap toi.

B6 nhd RAM ¢ nhitng méy tir 386 trd di c6 thé duoc tach riéng ra b nhé dém (cache
memory), 1a RAM tinh v6i thoi gian truy nhép nhanh, co6 kich thude dudi IMb dugce noi ngay
vao bus ndi by ciia may tinh sat ngay vi xu ly va dugc diéu khién boi Cache controller. Phan
con lai la DRAM, cham hon nhung ré hon va c¢6 dung lugng 16n hon.

2.4 Thiét bi ngoai vi
2.4.1 Tong quan
May vi tinh hay hé vi xir Iy déu ¢6 ciu tric chung gém khéi xt Iy trung tim CPU, bd

nh¢ va cac mach vao ra I/O. Ngoai ra, mdy vi tinh con phai trao doi dir liéu v6i méi truong
bén ngoai, vi du giao ti€p voi nguoi sir dung qua ban phim, man hinh, trao doi voi cac thiét bi
ngoai thong dung, cac thiét bi trong h¢ do luong, di€u khién va cac may vi tinh khac trong
mang. Cac thiét bi ngoai vi bao gom:

= Céc thiét bj vao chuan nhu ban phim, chudt

»  (Céc thiét bi ra chuan nhu man hinh, may in

= Cac bd nhd ngoai chuan nhu 6 cing, CD ROM

= Céc hé do luong, diéu khién
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Hinh 2.20 Cau triic ghép nbi gitra may vi tinh va thiét bi ngoai vi

Trong do
= VXL:vixuly
= BGN: bo ghép ndi
= CN: cong nghiép
= DK: diéu khién
Bo phdi ghép nim trung gian gitta may vi tinh va cac thiét bi ngoai, déng vai tro trung
chuyén dit liéu (nhan va truyén) giita ching.
Khi truyén dir liéu tir may vi tinh ra thié‘g bi ngoai, b phdi ghép dong vai tro nhéan dir
li¢u tr may tinh va la nguon cap dir li¢u cho thiét bi ngoai.
Khi truyén dif ligu tir thiét bi ngoai vao may vi tinh, bo phdi ghép dong vai tro nhan dit
liéu tur thiét bi ngoai va la ngudn cap dir liéu vao cho may tinh.
Bo phbi ghép lam nhiém vu phdi hop trao d01 dir liéu gitra may tinh va thiét bi ngoai
vé mttc va cong suit cua tin hiéu, vé dang tin hiéu, vé téc d6 va phuong thirc trao doi.
Phéi hop vé mirc va cong suit tin hiéu
Muc tin hi€u ciia may vi tinh thqc‘mg la muc (0V, 5V) trong k’hi cua cac thiét, bi r}goéi,
hodc ¢ muc cao (£ 15V, + 48V) hodc rat thap (<<1V). Do do, bd phoi ghép phai bien doi cac
muec trén cho ph1‘1 hop.

Cong sut cia cac tin hiéu trén bus dir liéu cua may vi tinh rat nho (cd vai chuc mA),
trong khi can cong suit 16n hon nhiéu cho thiét bi ngoai. Do d6 bd phdi ghép phai bién d6i
cong suat cho phu hop.

O cac ngd vao va ngd ra ctia bo phdi ghép thuong ding cac mach dém ba trang thai.
Phoi hop vé dang dir liéu (tin hiéu).

Bo phdi ghép phai dam bao tinh twong thich vé co ché trao dbi dit liéu giira may tinh
va thiét bi ngoai.
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Phéi hop vé toc dp trao doi dir licu.

May tinh thuong hoat,déng v6i tbe do cao, trong khi cac thiét bi ngoai thuong hoat
dong cham hon. Do d6 bo phoi ghep phai c6 kha nang cap, nhan dir liéu nhanh voi may tinh,
nhung vo6i thi€t bi ngoai thi nguoc lai .

Phoi hop vé phwong thirc trao doi dir li¢u.

7 DPé dam bao su trao d6i dir liéu mot cach tin cdy, can c6 bd phéi ghép va phuong thire
trao doi dfg: liéu dién ra theo~mcf>t trinh tuy nhat dinh va hop ly. Néu vi¢c trao doi dir liéu do may
tinh yéu cau thi qué trinh dién ra nhu sau:

= M4y tinh dwa 1énh diéu khién dé khai dong bo phdi ghép hay thiét bi ngoai.

= May tinh doc tin hiéu tra 10i. Néu c6 tin hiéu sén sang mdi trao ddi tin, néu khong,
thém mat chu ky cho va doc lai trang thai.

= May tinh trao ddi tin khi doc thay trang thai sin sang.

Néu viéc trao df)i tin do TBN yéu g:ﬁu: dé giam thoi gian cho doi trang thai sa:ir} sang cua
TBN, may tinh c¢6 thé khdi dong TBN roi thye hién cac nhiém vu khac. Vige trao doi tin dién
ra khi:

= TBN gtri yéu c%?tu trao ddi tin téi bd xr Iy ngat ciia khdi ghép ndi, dé dua yéu cau ngat
chuong trinh dén may tinh.

= Néucod nhleu thiét bi ngoai cung gui yéu cau, KGN xur Iy theo mirc wu tién ngat dinh
trude, réi dua yéu cau trao doi tin cho may tinh.

* May tinh nhén yéu cAu, chuén bi trao ddi va gui tin hi¢u x4c nhan san sang trao ddi.
= KGN nhéan va truyén tin hiéu xac nhan cho TBN.
= TBN trao doi tin vo1 KGN va KGN trao doi tin v6i may tinh (néu la dua tin vao) hodc
may tinh trao doi tin vo1 KGN va KGN trao doi tin véi TBN (néu 1a dua tin ra).
2.4.2 Vo ra néi tiép
C(f)ng nbi tiép duoc st dung dé truyén dit liéu hai chiéu giita may tinh va ngoai Vi, 6
cac vu diém sau:
= Khoang cach truyén xa hon truyén song song.
= S day két nbi it.
= (6 thé truyén khong day dung hong ngoai.
= C6 thé ghép nbi voi vi diéu khién hay PLC (Programmable Logic Device).
= Cho phép n6i mang.
= (6 thé thao lap thiét bi trong ltic may tinh dang lam viéc.
= (6 thé cung cAp ngudn cho cac mach dién don gian
Céc thiét bj ghép ndi chia thanh 2 loai: DTE (Data Terminal Equipment) va DCE (Data
Communication Equipmept). DCE la c4c thiet bi trung gian nhu MODEM con DTE la cac
thiét bi tiép nhan hay truyén dit liéu nhu may tinh, PLC, vi di€u khién, ... Viéc trao doi tin
hi¢u thong thuong qua 2 chan RxD (nhén) va TxD (truyén). Céc tin h1eu con lai c6 chirc nang

hd trg dé thiét lap va diéu khlen qué trinh truyen duoc goi la cac tin hiéu bit tay (handshake).
Uu diém ctia qua trinh truyén dung tin hiéu bét tay 14 c6 thé kiém soat duong truyén.

~ Tin hiéu truyén theo chuan RS-232 cia EIA (Electronics Industry Associations).
Chuan RS-232 quy dinh muc logic 1 Gng vdi dién ap tur -3V dén -25V (mark), muc logic 0
g vdi dién ap tr 3V dén 25V (space) va c6 kha nang cung cép dong tir 10 mA dén 20 mA.
Ngoai ra, tat ca cac ngd ra déu co dic tinh chéng chap mach.

‘ Chualg RS-232 cho phep truyén tin hiéu véi toc do dén 20,000 bps nhung néu cap
truyén du ngan c6 thé Ién dén 115,200 bps. Cac phuong thurc noi gitra DTE va DCE:

=  Pon cong (simplex connection): dir liéu chi dugc truyén theo 1 hudng.
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= Bén song cdng ( half-duplex): dit liéu truyén theo 2 huéng, nhung mdi thoi diém chi

duoc truyén theo 1 huéng.

= Song cong (full-duplex): sb liéu duogc truyén dong thoi theo 2 hudng.

2.4.3 Vao ra song song

Trong phan nay ta xét cong song song kha trinh 82C55A. 82C55A 1a mot giao dién
ngoai vi céng song song kha trinh duoc ché tao theo cong nghé CMOS. N6 1a mot thiét
bi ngoai vi vao ra kha trinh da myc dich va cé thé duge str dung véi nhiéu loai VXL/VDK
khéac nhau. 82C55A ¢ 24 chan vao ra on Chip dugc chia ra thanh 2 nhém, mdi nhom 12 chan
va ¢ thé dugc st dung theo 3 ché d6 hoat dong khac nhau. Hinh 2.21 mé ta gian dd khdi

chtrc nang cua chip 82C55A.
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Hinh 2.21 Gian d6 chirc ning cta 82C55A

82C55A cung cap 3 ché do hoat dong chinh va c6 thé lap trinh dé Iya chon

* Mode 0: Hoat dong vao ra co ban

* Mode 1: Hoat dong vao ra nim bit (strobed)
* Mode 2: Hoat dong Bus 2 chiéu
Viéc lua chon ché dd hoat dong dugc thuc hién thong qua thanh ghi tr diéu khién va

dugc mo ta nhu trong hinh sau.
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Hinh 2.22 Thanh ghi tir diéu khién chon ché do hoat dong cho 82C55A

Khi dﬁurvéo RESET duge diéu khién & mirc cao thi tat ca cac céng s& duge thiét lap
hoat dong ¢ ché d cong vao v6i 24 dudng tin hiu vao duy tri ¢ mue logic 1. Sau khi tin hi¢u
diéu khién RESET & muc tich cuc bi loai bé thi 82C55A c6 thé duy tri ché d§ hoat dong ma
khong can thém’bét ky viéc khc"gi tao nao nira. Pi€u nay s€ gitp loai bo qu'(_)'C cé’c dién tro treo
cao hodc treo thap trong cac thiét ké cho mach CMOS. Khi kich hoat ché dg thiét 1ap thi thanh
ghi tir di€u khién s€ chtra gia tri 9Bh. Trong qua trinh thyc hién chwong trinh van c6 thé thay
do1 lya chon ché dg hoat dong khac nhau, di€u nay cho phép 82C55 hoat dong mét cach
da dang dap tng cho nhleu bai toan ung dung khac nhau. Trong qua trinh thanh ghi tur
diéu khién dang duoc viét thi tit ca cac cong dugc thiét 1ap hoat dong & ché d6 cong ra s&
duoc khoi tao bang Zero.

Mode 0 (Vao ra co ban): CAu hinh ché d6 hoat dong nay cung cAp céc hoat dong vao
ra don gian cho ca 3 cong A, B va C. Dir li€u duogc trao doi truc tiep va khong can phai cé co
ché bat tay. Ché dg hoat dong nay ho trg cac churc nang cu thé nhu sau:

= Hai cong 8-bit va 2 cong 4-bit

= Bét ky cong nao ciing c6 thé 1a cong vao hodc cong ra

= Céc duong dit liéu tin hiéu ra dugc chdt

= Céc duong tin hiéu vao khong dugc chét

= (6 thé cau hinh 16 kiéu hoat dong vao ra khac nhau

Mode 1 (Vao ra co bit tay): Ché d6 hoat dong nay cung cap kha nang truyen dir ligu
t61 hodc di tir mot cong cu thé cung voi cac tin hiéu bat tay. Trong ché do nay cong A, B dugc
sur dung dé truyén dir lidu va cong C hoat dong nhu cong diéu khién co ché dong bo bit tay.
Ché d6 hoat dong nay cung cap cac chirc ndng chinh sau:

~Hai nhom cong (Nhém A va Nhém B). M&i nhom bao gom 1 cong 8-bit va
mot cong dir li€u diéu khién 4-bit.
. Céng dfr liéu 8-bit’ 6 thé hoat dong nhu hoic 1a céng vao hoac 1a céng ra va ca hai
chiéu dir liéu déu duoc chot.
The 4-bit port is used for control and status of the 8-bit port.
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Mode 2 (Bus vao ra hai chiéu c¢6 bit tay): Ché do hoat dong nay cung cip
kha ning truyén thong vo1 cac ngoai vi hodc cac bus dir lidu 8-bit cho viée truyén nhéan dir
liéu. Cac tin hiéu bat tay dugc cung cap dé duy tri dong tin hiéu bus tuwong tu nhu ché do 1.
Cac co ché tao ngit cling ¢o6 thé duge thyc hién © ché d6 nay. Mot sd cac chuc
nang chinh hd tro trong ché d6 nay bao gom:

»  Chi str dung nhdm A

= Mot cong bus 2 chiéu 8-bit (cong A) va mdt cong diéu khién 5-bit (Cong C)

» (Ca hai chiéu dix liéu vao va ra déu duoc chdt.

= Cbng diéq khién 5-bit (Cf)ng C) duoc str dung cho myc dich diéu khién va trang
thai cho cong A dé trao doi dir li¢u 2 chicu 8 bit.

2.5 Bus

2.5.1 Bus dia chi

Bus dia chi 13 cac duong dan tin hiéu logic mot chiéu dé truyén dia chi tham chiéu t&i
cac khu vuc bo nhd va chi ra dir ]iéu dy:qc luu gitt & 7dﬁu trong khong gian bd nhd.
Trong qua trinh hoat dong CPU s¢& diéu khién bus dia chi d€ truyén dir liéu gitra cac khu vuc
bd nhd va CPU. Cac dia chi thong thuong tham chiéu téi cac khu vuc b nhd

hodc céac khu vuc vao ra, hodc ngoai Vi’DfI’ liéu duoc Iuu & cac khu Ve d(')7 thuong 1a 8
bit (1 byte), 16bit, hodc 32bit tuy thudc vao cau truc tirng loai vi xur 1y/vi dieu khién.

Hau hét cac vi dicu khién thuong dénh dia chi dit liéu theo khoi 8bit. Cac Céc loai vi
xur ly 8bit, 16bit va 32bit ndi chung ciing déu c6 the lam viéc trao doi vai kieu dir 1idu 8bit va
16bit

Chung ta van thuc‘wpg dugc biét t6i khai niém dia chi truy nhgflp truce tiép, do6 la kha
nang CPU co thé tham chiCu va truy nhép t61 trong mét chu ky bus. Néu vi xt 1y co N bit dia
chi tirc 1a n6 co thé danh dia chi duoc ZN lghu vuc ma CPU co thé‘tharp chiéu truc tiép toi.
Qui udce cac khu vuc dugce danh dia chi bat dau tir dia chi 0 va tang dan dén 2N1.

Hién nay céac vi xir Iy va vi diéu khién néi chung chu yéu van st dung phd bién cac
bus dir liéuﬂc(') do rong 1a 16, 20, 24, hoac 32bit. Néu dénh dia chi theo byte thi mdt vi xir ly
16bit co the danh dia chi dugc 216 khu vyc by nhé tic 1a 65,536 byte = 64Kbyte. Tuy
nhién c6 mot s6 khu vuc bo nhd ma CPU khong thé truy nhép truc tlep to1 tire 1a phai s dung
nhiéu nhip bus de truy nhép, thong thuong phai két hop véi viéc diéu khién phan mém. K§
thuat nay chii yéu duogc sir dung dé mo rong bo nh¢ va thuong dugce biét toi v6i khai niém
danh dia chi trang nhd khlr nhu ciu danh dia chi khu vuc nhd vuot quéa pham vi c6 thé
danh dia chi truy nhap truc tiép

Vi du: CPU 80286 c6 24bit dia chi s& cho phép danh dia chi truc tiép cho 224 byte
(16 Mbyte) nho. CPU 80386 va cac loai vi xur Iy manh hon c6 khong gian dia chi 32bit s& co
thé danh dugc td1 232 byte (4Gbyte) dia chi tryc tiép.

2.5.2 Bus dir liéu

Bus dit liéu 1a cac kénh truyén tai thong tin theo hai chiéu giita CPU va b nhd hodc
c4c thiét bi ngoai vi vao ra. Bus dit lidu dugc diéu khién boi CPU dé doc hodc viét cac dit lidu
hodc ma 1énh thuc thi trong qua trinh hoat dong cua CPU. B0 rong cua bus dir liéu n6i chung
s€ x4c dinh dugc luong dir ligu co thé truyén va trao dbi trén bus. Téc dd truyén hay
trao d6i dir liéu thuong dugc tinh theo don vi 1a [byte/s]. S6 lwong duong bit dir lidu s& cho
phép xac dinh duoc s6 lugng bit ¢6 thé luu trit trong mdi khu vuc tham chiéu tryc tiép. Néu
mot bus dir liu c6 kha nang thuc hién mot lan truyén trong lus, thi bus dir li¢u 8bit s€ co
bang thong 1a 1Mbyte/s, bus 16bit s€ c6 bang thong la 2Mbyte/s va bus 32bit s€ c6 bang
thong 1a 4Mbyte/s. Trong truong hop bus dir li€u 8bit voi chu ky bus 1a T=1pus (toc 1a s€
truyén dugc 1byte/1chu ky) thi s& truyén duoc 1 Mbyte trong 1s hay 2Mbyte trong 2s.
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2.5.3 Bus diéu khién

Bus diéu khién phuc vu truyén tai cac thong tin dit liéu dé diéu khién hoat dong ciia hé
théng. Thong thudng cac dit liéu diéu khién bao gom céc tin hiéu chu ky dé dong bd cac nhip
chuyén dong va hoat dong cua hé théng. Bus diéu khién thuong duoc diéu khién boi
CPU dé ddng bo hoa nhip hoat dong va dit liéu trao ddi trén cac bus. Trong truong hop vi xir
ly str dung don kénh bus dit liéu va bus dia chi tirc 13 mot phan hodc toan bo bus dit liéu s&
dugc str dung chung chia sé véi bus dia chi thi cAn mdt tin hiéu diéu khién dé phan nhip truy
nhap cho phép chét luu trir thong tin dia chi mdi khi bat ¢du mot chu ky truyén. Mot vi du vé
cac chu ky bus va su déng bo cua chung trong hoat dong cua hé théng bus dia chi va dir liéu
don kénh dugce chi ra trong hinh sau. Py 14 hoat dong dién hinh trong ho vi diéu khién 8051
va nhiéu loai tuong tu.

Data Fetch Cyc le [ata Slore (.}rch'
Status __X__ Data Memory Cycle X Data Memaory Cycle X

WR \ wreyde/
ae /S N\ /0 /
Latch Output XXX RD Address SOOK WR Address pd

Address/Data Bus  —{XRDAddressy—— RD Data y—CGvr Add)(X_ W Data__»—_

Hinh 2.23 Chu ky hoat dong ctia bus don kénh

Céau héi cudi chwrong

1. Néu cac thanh phan phan ctng thuong c6 trong mot hé thong nhiing

2. Bo vi xir 1y ¢6 thé dugc td chirc theo nhimg kién tric nao, dic diém ctia mdi loai kién trac
do?

Néu céu tric, nguyén 1y hoat dong va cac loai b nhd Ram

Néu céu truc, nguyén 1y hoat dong va cac loai bd nhéd Rom

Trinh bay phuong phép quan 1y bo nhé trong hé thong nhiing

Néu su khac nhau giita vao ra ndi tiép va vio ra song song

N o gk w

Phan tich dic diém, vi tri va chuc nang cua h¢ théng BUS
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Chwong 3 - PHAN MEM NHUNG

3.1 Tong quan

Phian mém nhtng 13 gi ? Phan mém nhung la mot chuong trinh dugc viét, bién dich
trén may tinh va nap vao mot h¢ thong khac (goi tat 1a KIT) bao goém mot hoac nhiéu bo vi xtr
1y dd duoc cai sdn mot hé diéu hanh, b6 nhé ghi chép dugc, cac cong giao t1ep v6i cac phan
ctng khac... Muc dich ciia phan mem nhing la nham hd trg cho cac san pham phan cling cac
chue nang hoan hao nhat phuc vu tot nhit cac nhu cu ctia ngudi ding véi sy bao mat vé san
pham tét nhat. Phan mém nhiing c6 cac tinh chét sau:

»  Phu thudc vao hé diéu hanh cai sin trén KIT
= Phu thudc vao cac tinh ning dit trung cia timg san phim phan ctng c6 trong KIT
= Phu thudc vao dic tinh cta hé thong

Phan mém nhing 1a sy tich hop cia nganh tin hoc (phan mém) véi nganh dién tur
(phan ctmg). Véi cac cac thiét bi dién tir, phan mém nhung mang lai nhiéu su hiru ich can
thiét cho ngudi str dung va dong thoi giam chi phi gia thanh vé phan ctng cho thiét bi. Thé
giéi ngay nay nham téi sy tich hop cua nganh tin hoc véi cac nganh tmg dung khac. Sy tich
hop nay duogc thuce hién qua céc thiét bi théng minh va phan mém nhung 1a bd ndo cia cac
thiét bi d6. Trong thoi gian khong xa, chiing ta s& budc t6i ky nguyén ciia "Hau-PC" (thoi dai
cua hdu may tinh cd nhén) va khi d6 thi phﬁn mém nhiing s& 13 phﬁn da s6 cua nganh cong
nghiép phan mém. Mot s6 vi du phan mém nhing: San pham phan mém nhung rat da dang,
phong phu, thugc nhiéu chung loai. Cé thé lay cac san pham sau lam vi du: may anh k¥ thuat
80, 10 vi ba, mdy photocopy, mdy in laser, may FAX, cac bang quang cdo su dung h¢ thong
dén LED, man hinh tinh thé long, may giat , may diéu hoa nhiét do...

3.2 Trinh diéu khién thiét bi
3.2.1 Tong quan

Hau hét cac thanh phan phan cing déu can mot vai loai phin mém dé quan 1y va diéu
khién. Cac phan mém giao tiép truc tlep va diéu khién cac thanh phan phan cung nay dugc
goi 1a cac chuong trinh diéu khién thiét bi. TAt ca nhiing hé thong nhiing déu co cac trinh diéu
khién thiét bi tai 16p phan mém h¢ théng ctia minh. Trinh diéu khién thiét bi 1a mot thu vién
phan mem ¢6 nhiém vu khoi dong phan cing, quan ly viéc truy nhap toi phan clng ca cac 16p
phan mém cao hon. Trinh diéu khién thiét bi co vi tri trung gia gitta phan cing va hé diéu
hanh, cic chuong trinh trng dung.

Afication Bftware Laye r | Afication Bftware Laye r | Afcation Bftware Lave r
Rutem Sftware Laver stem Bftware Layer $stem Bftware Layer
- = - o
Device Driver Layer Mdle ware Layer Oprating $stem Laver
| Device Driver Layer U | Device Driver Layer D
Hardware Layer
Hardware Layer Hardware Layer

Hinh 3.1 M6 hinh hé hng nhiing va phan mém diéu khién thiét bi

Trinh diéu khién thiét bi dugc chia thanh hai loai 14 architecture-specific hodc generic.
Mot trinh diéu khién 1a architecture-specific néu n6é quan 1y cac phan cing tich hop trong
bang mach chinh va lién két véi bo xir 1y chinh. Cac nhiém cta trinh diéu khién thiét bi nay
bao goém viéc khdi tao va diéu khién cac thanh phan trong bo xur Iy chinh nhu bo nh¢ chinh,
don vi diéu khién bo nhd, cac phan cimg lién quan dén tinh toan cac phép toan dau phay
dong. Mot trinh diéu khién 13 generic néu n6 quan 1y cac phan cing khong nam trong bang
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mach chinh, khong lién két v6i b xir 1y chinh. Trong trinh diéu khién generic thudng c6 mot
phan chuong trinh cta trinh diéu khién architecture-specific boi vi bo xir 1y chinh 1a don vi
diéu khién trung tdm can thiét phai truy nhap dén moi thanh phan phan ctng, trinh diéu khién
generic c6 thé dugc sira doi va cdu hinh dé thyc thi trén nhiéu nén tang phan ctng khac nhau
¢6 sy trong dong vé phan cing. Cac trinh didu khién generic bao gdbm ma 1énh khoi dong va
quan 1y viéc truy nhip dén cac thanh phan con lai cua bang mach nhu cic bus (12C, PCL
PIMCIA...), cac bd nhd ngoai chip (level-2+ cache, Flash ...) va cac chip ngoai (Ethernet, Rs
232, Display, Mouse...)

3.2.2 Ngat

Ngét la cac tin hiéu, duoc tao ra boi mét‘ sb su kién trong qgé trinh ‘thuc thi cac chi thi
1énh cua bo xu ly. Cac ngat co the la khong dong b, vdi cac thiét bi phan cing ngoai nhu
ngat reset, power... hodac c6 thé la dong bd voi nhimg hoat dong lién quan dén chi thi 1énh nhu
cac 101 goi ham hoac céc chi thi khac. Nhitng tin hiéu nay khién bg xtr 1y dumg hoat dong hién
tai cia dong chi Iénh va khoi dong thu tuc xur 1y ngat.

Phan mém xt 1y ngat trong bd xtr 1y va phan cling quan 1y cac ngat thuong bao gom
cac trinh didu khién cho viéc xir Iy ngat. Cac chirc nang ma cac trinh diéu khién cung cap c6
thé 1a:

= Interrupt Handling Startup: khoi dong cac ngat cing (vi du nhu bo diéu khién ngt,
kich hoat cac ngat ...) khi hé thong khéi dong hodc reset.

= Interrupt Handling Shutdown: cau hinh cac ngat (diéu khién ngat, ngimg kich hoat
cac ngat ...) v€ trang thai power off.

= Interrupt Handling Disable: cho phép cac phan mérp khac c6 thé tic dong vao céac
ngat (disable). Tuy nhién khong cho phép vdi cac ngat Non-Maskable.

= Interrupt Handling Enable: cho phép cic phan mém khac c6 thé tac dong vao cac
ngat (enable).

= Interrupt Hadler Servicing: diéu khién ma 1énh cua ban than ngit ma dugc thyc thi
ngay sau khi ludng chi thi 1énh chinh dung.

C6 ba loai ngit chinh d6 1a software, internal hardware va external hardware. Cac ngit
Softwa(e dugc sinh ra boi cac chi thi 1énh bén trong ludng chi thi dang thyc thi boi bo xur ly.
Céc ngat Internal hardware dugc khoi tao boi cac su kién 1a két qua cua céc van dé (thuong la
161) V(’{i ludng chi thi dang~duqc thue hién béi cac d"{lC trung cua phan cting nhu 161 tran bd
nhd, 101 chia cho khong, 161 sai chi 1énh .... Cac ngat sinh ra bdi nhiing su kién ndi tai nay
thuong duge goi 1a cac ngoai 1€ exception. Cuodi cung, cac ngat external hardware duoc tao ra
bdi cac thanh phan phan ciing nhu hé thong bus, céc thiét bi 10...

Véi cac ngit dugc sinh ra boi cac nguyén nhan bén ngoai, bo xu ly s& két ndi qua chan
IRQ (Interrupt Request Level) voi bo xu ly ngat hodc truc tiép véi cac thanh phan trén mach
phuc vu cho ngit nay. Ngit c6 thé duge phat sinh theo hai cach: level-triggered va edge-
triggered. Ta noi ngit phat sinh theo level-triggered khi tin hi¢u IRQ cua n6 c6 muc do nhat
dinh (HIGH hoac LOW). Nhiing ngat thé nay dugc xtr ly khi CPU tim ra mét yéu cau xur ly
trén duong IRQ sau moi lan thuc hién mot chi thi 1énh nao do.

Level Triggered IRQ) Smfin - g

IR

CPU | Feich | Decode

Execute | Feich ‘ Decode | Execute | Feich | Decode | Execute

Hinh 3.2 Ngit Level-triggered
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Céc ngat edge-triggered duogc sinh ra khi c6 mot sy thay d6i trén duodng tin hiéu IRQ
(tr LOW sang HIGH hoac nguoc lai). Mot khi dugc sinh ra, nhitng ngat nhu vay s€ duoc dua
vao CPU cho xu ly.

Falling Edge Trigger for Edge

Triggered Interrup Rising Edge Trigger for Edge
Triggered Interrup
IRQ ) . .
| f &

CPU | Fetch Decode | Execute | Fetch Decode | Execute | Feich Decode | Execute

Hinh 3.3 Ngat Edge-triggered

Tai thoi diém mot IRQ cua bo xur ly nhan duoc tin hiéu chi thi c6 mot ngat ngit d6 s&
dugc xu ly boi cac co ché xtr Iy ngat bén trong hé thong Cac co ché nay bao gdm ca phan
mém va phan cing. Duéi khia canh phan cing, bo diéu khién ngat c6 thé dugc tich hop vao
mach hodc bd xir Iy dé c6 thé trao doi truc tiép v6i cac thanh phan phan mém lién quan. Voi
céc hé théng khong c6 bo diéu khlen ngat cac duong yéu cau ngat duogc két ndi truc tiép vai
bd xtr Iy chinh va cac thi tuc ngat duoc diéu khién bang phan mém voi cac mach dién tu.

3.2.3 By nho

Trong khi thuc té cau tao vat 1y bd nhé 1a mdt mang hai chiéu (ma tran), mdi mot phﬁn
tir nhé c6 mdt dia chi hang va cot duy nhét thi bo xir 1y lai coi bd nhé nhu 1a mdt mang mot
chiéu va duoc tham chiéu nhu 1a mot Memory Map (MM). Trong MM, mdi phan tir nhé 1a
mot hang cac bytes, va sb luong cac bytes trén mdi hang phu thudc vao do rong cua bus dit
liéu (8 bit, 16 bit, 32 bit, 64 bit...). Diéu nay noi theo mot cach khac 1a phu thudc vao céac
thanh ghi cta kién triic xir 1y. Khi b nhd vat 1y duogc tham chiéu tir phan mém, né duoc coi 14
bd nhé logic va cé phﬁn tir nhé 1a byte. Bo nh¢ logic dugc hinh thanh tur tat ca cac bo nho vat
1y (thanh ghi, ROM, RAM) trong toan bo hé thong nhung.

Address Range Accessed Device Port Width
(x00000000 - 0x003FFFFF | Flash PROM Bank 1 32
(x00400000 - Ox007FFFFF | Flash PROM Bank 2 32
(x04000000 - 0x043FFFFF | DRAM 4 Mbyte (IMeg x 32-bit) 32
(x09000000 - 0x09003FFF | MPC Internal Memory Map 32
(x09 100000 - 0x09 100003 BCSR - Board Control & Status Register 32
(x10000000 - 0x17FFFFFF | PCMCIA Channel 16

Hinh 3.4 Vi dy vé Memory Management

Hé théng phin mém phai dam bao cung cap cho bd xir Iy trong hé thong kha ning truy
nhap vao tit ca cac phan cua ban do6 nhd MM. Céc phan mém phai quan 1y duoc cac bd nhé
trong bd xur Iy va trén mach ciing nhu 13 quan 1y cic co ché bd nhé phan cling nhu cac
chuong trinh diéu khién cua cac hé thong con. Cac hé théng nhé con bao gém tat ca cac thanh
phan quan 1y bo nhé nhu Memory Controller va MMU cling nhu cac kiéu bd nhé c6 trong
MM. Céc chirc nang ma trinh diéu khién bd nhé phai cung cap bao gdom:
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=  Memory Subsystem Startup: Phan khoi tao bo nhé khi hé théng dwoc cip ngudn

hoit reset.

=  Memory Subsystem Shutdown: Cau hinh lai thong tin dé chuyén hé théng nhé vao

trang thai Power-off.

= Memory Subsystem Disable: Cho phep cac phan mém khac c¢6 thé vo hidu hoa mot

hé thong nhé nao do6 (vi du nhu cache)

= Memory Subsystem Enable: Cho phép cac phan mém khac c6 thé kich hoat hé

thong nhé nao do.

=  Memory Subsystem Write: Ghi dir liéu vao mét ving nhé xac dinh.

»  Memory Subsystem Read: Poc dir li¢u tir mot vung nhé xac dinh.

Bt ké su khéf: nhau gilra cac kiéu dir liéu, moi dit liéu ta co thé coi 1a mot day cac
byes. Tropg khi mét 1an truy cép b nhd b1 gi6i han vé kich thudce cia bus dit 1iéu thi ta c6 cac
co ché dé truy cap bd nhd voi tung khoi block, goi la segments. V6i viée truy nhap nay ta
phai cung cap cac thong so6 lién quan dén segment number va offset d€ xac dinh dia chi vat ly
cua khoi nhé.

Trét tw ma trong do6 cac bytes duoc 14y ra hodt ghi vao phu thudc vao kién truc byte
ordering ciia hé thong. Hai kiéu kién tric thong dung do 12 little endian va b1g endian. Véi
little endian, cac byte dugc doc va ghi theo thir tr byte thp trude, nguoc lai v6i big endian.
3.2.4 Bus

Nhu ta da biét, cac thong tin lién quan dén bat ki mot hé thong BUS nao bao g’(‘A)m:
protocol dinh nghia cach thirc ma céc thiét bi truy nhap vao bus, cac qui dinh dé céc thiét bi
két n6i voi nhau théng qua bus va cac tin hiéu trén ban than bus. Cac giao thirc Bus dugc
cung cap voi trinh diéu khién bus vdi cac chirc nang chinh sau day:

= Bus Startup: khai dong cac thong s6 ban dau khi hé thdng dugc cip ngudn hoat

dong hodc reset

= Bus Shutdown: cdu hinh bus dé chuyén vé trang thai Power Off

= Bus Disable: cho phép cac phan mém khac v6 hiéu hoa Bus ngay lap tirc

= Bus Enable: cho phép cac phan mém khéc kich hoat Bus ngay 1ap tuc

=  Bus Acquire: cho phép cic phan mém khéc c6 quyén st dung Bus

= Bus Release: cho phép cac phan mém khéc giai phong Bus

= Bus Read: cho phép cac phan mém khac doc dit liéu tir Bus

= Bus Write: cho phép cac phan mém khac ghi dit liéu 1én Bus

= Bus Install: cho phép cac phan mém khac dugc cai dat cac thiét bi dé mo rong Bus

= Bus Uninstall: cho phép cac phan mém khac duoc loai bo cac thiét bi Bus

3.3 H¢ diéu hanh trong cac hé thong nhiing
3.3.1 Tong quan

Véi hé théng nhung, hé diéu hanh OS chi 1a mot lua chon, nghia 1a ta co thé gap
nhirng hé théng nhiing c6 hodc khong c6 hé diéu hanh. Cac hé diéu hanh c6 thé duogc str dung
trén bat ky mot bd xur Iy nao. Nhu trong hinh sau, hé diéu hanh duoc dat trén phﬁn cung, cac
trinh diéu khién thiét bj hoic BSP (Board Support Package).
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Application Software Layer Application Software Layer Application Software Layer
= i
System Software Layer System Software Layer System Software Layer
= =
| Operating System Layer D | Middleware Layer |j Operating System Layer
o
Eoard Support Package Layer | Operating System Layer | Middleware
© o = Device Drivers
| Device Drivers |j | Device Driver Layer |
Hardware Layer Hardware Layer .-"J Hardware Layer

Hinh 3.5 M6 hinh hé théng nhtng va hé diéu hanh

Hé diéu hanh 1a tap hop cac thu vién phan mém phuc vu cho hai muc dich chinh: cung
cép su trong sudt cho cac ph?m mém hoat dong trén hé diéu hanh d6, lam cho cong vi¢c phat
trién cac tmg dung dugc dé dang hon va quan 1y cic tai nguyén phan cing va phan mém dé
dam bao cho toan hé théng hoat dong mot cach hi¢u qua, tin cdy. Trong khi cac hé diéu hanh
nhing khac nhau & cac thanh phan xur 1y, hau hét cic hé diéu hanh nay déu c6 mot nhan
Kernel rat han ché. Kernel 1a thanh phﬁn chuira cac chlrc nang co ban nhét caa hé diéu hanh,
bao gom:

Quan 1y tién trinh: cung cdp cac co ché quan 1y cdc phan mém trong hé thong nhung.
Mot chirc nang nho thudng co trong quan 1y tién trinh d6 1a viée quan 1y cac ngét va ngoai 1¢.
Tat ca cac ng'flt, ngoai 18, 16i sinh ra bdi cac tién trinh déu phai dugc quan 1y mot cach hi¢u
qué sao cho chiing duge xir 1y chinh xdc va céc tién trinh sinh ra nhiing ngoai 1¢ nay dugc
theo doi1 dung mirc.

Quan 1y bo nhd: Khong gian nhd trong hé thong nhung duoc chia sé boi tat ca cac tién
trinh, vi vy viéc truy nhap va mot phan tr nhé phai duoc quan 1y chit chd. Mot chic ning
chinh trong quan ly b nh¢ la viéc quan 1y an ninh he thong, chic ning nay cho pheép mot
phan ciia hé thong c6 thé co lap dé tranh anh huong téi sy hoat dong ciia toan bo hé thong.

Quan 1y vao ra: Cac thiét bi vao ra dugc chia sé bai nhiéu tién trinh va do d6 ciing
phai dugc quan 1y nhu 1a by nhd. Mot trong nhiing chirc ndng chinh cua quan 1y vao ra la
quan 1y viéc truy nhap céc file gitta cac tién trinh.

Embedded OS5

Middleware {optional )

& el

ar =

Procezs Management Memory Management

e

L0 System Management

Device Drivers (Optional)

Hinh 3.6 M6 hinh hé thong nhiing
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3.3.2 Tién trinh

Dé hiéu 15 cach thirc hé didu hanh quan 1y cac tai nguyén phan ctng va phdn mém ta
phai hiéu rd cich hé didu hanh nhin nhan vé hé théng. Hé diéu hanh phan biét giita mot
chuong trinh va sy thuc thi cua chuong trinh d6. Chuong trinh don gian la mot day cac chi thi
1€nh tinh va thu dong. Viéc thyc thi thuc té cua chuong trinh 14 dong, trong dé co rat nhiéu su
thay d6i theo thoi gian. Mot tién trinh (task) duoc tao boi hé didu hanh trong d6 c6 chira tat ca
nhitng thong tin li€n quan dén su thuc thi cua chuong trinh (vi du stack, PC, ma nguén, dur
liéu ...). Piéu nay nghia 1a chuong trinh chi 12 mot phan cua tién trinh.

Cac hé dleu hanh nhung quan ly tat ca cac phan mém bang cach st dung cac tién trinh,
ta c6 thé co don tién trinh hodc da tién trinh. Trong moi truong don tlen trinh, chi c6 mot tién
trinh dugc thuc thi trong mot thoi diém. Nguoc lai, c6 thé ¢c6 nhiéu tién trinh cung thuc thi
trong moi trudng da tién trinh. Ta thdy rd rang 1a don tién trinh s& khong yéu cau cac co ché
thudt toan phuc tap nhu da tién trinh. Véi da tién trinh ta phai dam bao céc tién trinh doc lap
v6i nhau va khong anh huéng dén nhau ngoai trir truong hop duoc xac dinh rd trong mé 1énh.
Mo hinh da tién trinh cung cp co ché dé chia nho chuong trinh thanh cac thanh phan ma co
thé duoc xir 1y song song.

Task !
Program 1 - —» Program |

Task | Registers
Task 1 Stack

Program 2 > 085
— Process 2
Program |
Task 2 Registers
- .

Task 2 Stack

Process 3
Program 2
Task 3 Registers
Task 3 Stack

Y

Hinh 3.7 M5 hinh da tién trinh
3.3.3 Quan ly tién trinh
Ly thuyét lap lich
Dinh nghia: Ly thuyet Scheduling dé cap t6i van de 1ap lich nhiing tién trinh c6 thé thuc
hién ddng thoi voi cac yéu td thoi glan deadline va quyén wu tién.

Tai nguyén CPU 1a hang s6, néu hé thdng c6 nhiéu tién trinh ta phai tra 10i cau hoi la
lidu co thé phan chia thoi gian, 1ap lich cho cac tién trinh d6 sao cho chung hoan thanh trong
dung thoi gian da dinh. Néu chung ta thuc hién lan luot timg tién trinh, timg tién trinh thi
khong ¢ khai niém vé 1ap lich Schedule bdi vi mét tién trinh chi thyc hién khi tién trinh kia
da két thuc, Schedule chi dé cap véi nhiing tién trinh co thé thyc hién song song v6i nhau. Ly
thuyét vé Schedule 1a rat rong va da phat trién tir nhitng nam 60, trong chwong trinh nay ta chi
dé cap dén mot phén rit nho cta né. Ta s& 1ap lich cho cac tién trinh dua trén hai yéu td do 1a
khoang thoi gian deadline ciia timg tién trinh, d6 wu tién ciia ching va phuong phéap 1ap lich
ma ta s€ van dung la phuong phap "Rate monotonic Scheduling".

Phwong phap Rate Monotonic

Rate Monotonic mot phuong phap rat phd bién dugc phat trién bsi Liu va Layland vao

nam 1973 tai ACM, phuong phédp nay da dugc cai dat trong ngdn ngir Ada 9x.
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 Trude hét ta dinh nghia vé cac ddy don di¢u, mot day don diéu 1a mot day cac s duoc
sap x€p theo thir tu tang hoac giam. Vi du day
2,5,12, 27,99
1a ddy don diéu (ting) con ddy sb sau khong phai 1a diy don diéu
3,5,8,6,10,9
Dinh nghia
Phuong phap Rate Monotonic Scheduling la phuong phap trong do quyén uu tién cao
hon s& dugc gan cho nhimg tién trinh, tién trinh ma thoi gian hoan thanh dealine la nho hon.
Trudce khi tiép tuc nghién ctru vé RMS, chung ta hay tim hi€éu mot so gia thiét sau.
‘ Cho T; 1a khoang thoi gian duy tri cua tién trinh trong hé thong (bang mot s6 nguyén
lan chu ky h¢ thong)
Cho C; 1a khoang thoi gian tién trinh yéu cau CPU
D; 1a khoang thoi gian deadline ciia tién trinh. Chung ta coi D;=T; (nghia 1a tién trinh
hoan thanh trong khoang thoi gian duy tri ciia nd)
Chung ta dinh nghia U; (Utilization Ratio - Ti I¢ st dung) nhu sau:

Ui dinh nghia ti 1¢ cta thoi gian thuc hién va thoi gian duy tri cua tién trinh, ta c6 thé
thay hién nhién gia tri c¢6 thé chap nhan cua Ui la 1.
Cic diéu kién cin cia RMS
Trong phan nay ta s¢ tim hjéu cac diéu kién can dé mot tap hop cac tién trinh c6 kha
nang 1ap lich. Chu y rang nhirng di€u kién nay khong phai 1a diéu ki¢n du.
Piéu kién 1 - Pon sir dung
Vi:T.:C <T

Pay 1a diéu kién hién nhién, néu thoi gian duy tri tién trinh nhé hon thoi gian hoan
thanh tién trinh d6 thi ta khong thé 1ap lich du trong h¢ thong chi c6 duy nhat tién trinh do.
Trong truong hop nay ta phai thay doi thuat toan hoac nang cap hiéu nang cia CPU dé giam
thoi gian hoan thanh C;.

Piéu kién 2 - Pa st dung

n

Y (CIT)<1

i=1

Diéu kién nay chi ra ring tong cua céc ti 18 sir dung 1a khong vuot qua 1. Diéu kién 1
chi ra rang thoi gian dé mot tién trinh sir dung 1a khong vuot qua 1, boi vi néu ZUi =1nghia

1a CPU da duoc sir dung 100% thoi gian, do vay n khong thé thuc hién thém moét tién trinh
nao khac. Do vay tong ti 1¢ str dung cia tit ca cac tién trinh phai nho hon hoic bang 1.

Bay gid ta s& quan tim dén mot khai niém quan trong - deadline - trudc khi phan tich
diéu kién thir 3. Deadline dugc dinh nghia boi 2 thoi diém, thoi diém thir nhét 13 khi bat dau
tién trinh va thir hai 1a thoi diém ma tién trinh d6 can hoan thanh. Ta coi deadline ciia mot tién
trinh bang voi thoi gian duy tri cta nd, nghia 1a tién trinh c¢6 thé hoan thanh cong viéc cta
minh trude khi thoi gian duy tri két thac.

Xem xét mot tién trinh j voi chu ky Tj, tién trinh nay can thoi gian 1a Cj dé két thuc.
Chu ky cua j c6 thé khong dong thoi véi thoi diém bat ddu chu ky trir trudng hop né 1a tién
trinh ¢4 dd wu tién cao nhit. So d6 s& c6 mot pha tré P trudc khi mot tién trinh c6 thé duogc
thuc hién.
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bé ti’é'n trinh j c6 thé dugc hoan thanh, pha tré t6i da 1a Tj - Cj, néu pha tr& 16n hon gia
tri nay thi tién trinh khong thé hoan thanh trude chu ky tiép theo.

Tuong tu, néu pha tré P nho hon thoi gian Tj - Cj nhung néu cac tién trinh c6 do uu
tién cao hon chiém thoi gian 16n hon Tj - Cj thi tién trinh j cling khong thé hoan thanh trudce
chu ky tiép theo.

Gia st cho 2 tién trinh 1, j, Ti > Tj, do d6 d6 uu tién cua j 1a cao hon 1. Tién trinh j s&
gianh quyén uu tién cua tién trinh i nh1eu nhit 1a Ti/Tj 1an. Nhu trong vi du trude, tién trinh 1
s& gianh quyén wu tién cta tién trinh 3 s6 lan 1a 200/50.

Do d6, thoi gian ma tién trinh j liy cua tién trinh j s& 1a
T_i *C j
T.

j
bdi vi tién trinh j can Cj thoi gian dé hoan thanh.
Tong quat, voi mot tién trinh i, tt ca cac tién trinh ¢6 muic wu tién cao hon s& gianh
thoi gian cua tién trinh 1 1a:
i-1
2(IT)*C < (T -C))
i
Pé hiéu rd hon vé cong thire trén, ta phén tich vé biéu d6 o Qhﬁn trudc. Ta thay 1a tién
trinh 3 (period = 200) bi tién trinh 1 gianh quyén wu tién tat ca la 4 lan. Do d6 thoi gian ma T,
da gianh la:
[200/50] * 10 = 40
Tuwong tu nhu vay, thoi gian T, da gianh cua T3 la
[200/100] * 20 = 40
Ta thay 1a trong 200 don vi thoi gian danh cho T3, tong thoi gian ma Ty va T, da gianh
1a 40 + 40 = 80, thoi gian con lai 1a 200 - 80 = 120.
Thoi gian cén thiét dé Ts hoan thanh 1a 50 don vi, thoi gian thyc té gianh cho 3 1a 120
don vi, do do ta thay tap hop Ty, T, T3 1a c6 kha ndng lap lich.

3.3.4 Quan ly by nho

Truy cap bo 1a thu tuc thuong dung dé doc va ghi vao bo nhd. Thu tuc nay thuong
dugc sir dung dé khiém soat mdi truy cap vao bo nhd bao gdm bo diéu khién bd nhé dé tao ra
céc tin hiéu chinh xac dé xac dinh vi tri nhé can dugc truy cap. Piéu nay dugc thyc hién dwa
trén vi€c truy cap dir liéu tir chuong trinh. Dir liéu nay hién thi _qua cac duong dan dir liéu
duoc két ndi véi bo xir Iy hodc bét cir thiét bi khac ma dugc yéu cau.

Céc chip nhé duge sip xép dit liéu theo hang hodc cot, Cho Vd nhu, 16 MB chip c6
thé dugc truy cap nhu mot khoi 4M x 4. Didu nay co ¥ nghia 13 c6 4M (4,194,304) dia chi vé6i
mdi 4 bit ; vi vay chung cé cac 4,194,304 cac ving nhé khac nhau ddi khi dugc goi 1a cac 6
nhé  Mbi mot 6 chua 4 bit dit liéu. 4,194,304 1a ngang bang voi 2722, n6 ¢ nghia nhu 22 bit
duogc yéu cau toi cac dia chi duoc dat cho cac vi tri nhd. Nhu vay, trong 1y thuyét 22 dong dia
chi dugc yéu cau.

Tuy nhién, trong thyuc thé, cac chip nhd khéng ¢ nhiéu cac dong dja chi. Ching duoc
thay thé sap xép mot cach logic nhu mot “hinh vudng” ciia cac hang, cac cot _ doi khi duoc
goi mot cach twong tmg 13 bitlines va wordline.11 bit cip thip dugc xem xét nhu “hang , va
11 bit cép cao nhu “ cot”. Dia chi hang dau dugc dua tdi chip, va sau d6 la dia chi cdt. Vd,
hdy gia st rang chung ta mudn truy cdp t6i ving nhd 3,780,514 trong chip ndy. Piéu nay
twong Ung v6i mot dia chi nhi phan cia “11100110101111110100010”. Th& nhat,
11110100010” s€ dua ra lya chon “ hang” va sau d6 “ 11100110101” s& dua ra lga chon cét.
Su két hop nay lga chon ding mdt vung dia chi nhd 3,780,514. Hoat dong ctiia hang va cdt
sau d6 dua dir liéu t6i chung qua cac dudng dan bang dit liéu trung gian.
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Hinh 3.1 biéu dién & mot muire khai niém, mot vi du vé truy cap bd nhd béng ludi toa
do ¢ hang 8*8 va cot. Chu y rang luoi toa d§ khong vudng, va trong thuc té né thuong 1a hinh

chir nhat véi sb hang it hon s cot.
Address bus Data bus

A

Column
Address Decoder

Row Address
Decoder

Data
Outnit/Inniit

Hinh 3.8 Truy nhéap by nh&

Viéc nay tuong ty nhu mot 6 nho riéng bi¢t trén mgt bang tinh dugc lya chon va thiét
lap : # 34 hang, va sau do6 tim t61 cot “ J” va tim 6 nhd “ J34”. Tuong tu nhu vay, Vd lam thé
nao dé nhitng ngudi sanh cd tudng tao ra cac budc cd boi Vishwanathan Anand & NewYork
ngay hom qua ? Mot cach co ban, chi cin danh diu cac hang tir 1 dén 8 trong ban ¢ va cac
cot tir a toi g. Hau hét cac chuyén dich c6 thé dugc biéu dién boi mot loat nhitng su két hop
chir s6 trong bang chif cai.

Béy gid chung ta hiy cing tré lai thé gidi cua cac chip. Néu chung ta ap dung y nghia
cta 1y thuyét nay, chung ta c6 thé thiét ké cac bd nhé chip, theo phuwong thirc ndy ca hai déu
phuc tap va cham hon viéc chi cai dat mdt chan cam chi trén mdi chip va yéu cau cac dia chi
1a don tri ? Tai sao khong dit 22 chan cam dia chi trén con chip ? Céu tra 10i c6 thé khong 1a
ngac nhién t6i nhiéu nguoi : d6 1a vé chi phi cudi cling. Mot cach dic biét 1a khi nhiéu cac hé
théng khong c6 nhitng rang budc phirc tap vé thoi gian thyuc, ching van c6 thé hoat dong voi
sy tri hodn cua viéc truy cap bd nhd néu chung lam cho hé théng don gian va ré hon, Bang
viée sur dung cac phuong thirc hang / ct, N6 co thé lam giam mot luong 16n cac chan cim &
trén cac DRAM chip. O day, 11 dia chi cac chén cim dugc yéu cau thay thé cho 22, Tuy
nhién, chung ta nén cha y dé bd tri xung tin hiéu dugc yéu cau dén cac chip nh¢ va viée truy
cap thiét bi luén duoc chronised ci ma chung ta dang mong chd. Chan cdm tin hiéu nay ludn
duoc goi dé tham do hodc lwa chon chip. Mot diéu chéc chin rz‘?mg : nhiing tht khong doi,
phai dugc dua t6i dia chi trong hai “ khéi . nhung bang cach giit cac con chip nhd hon va dau
nhap it hon s& cho ta loi ich vé dién ning tiéu thu va khong gian ( boi vi giam sé luong cac
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chan cim ). Giam tiéu thu dién ning hon nira dan t6i ting téc do cua chip, giam b6t di mot
phan toc dg truy cap. Hinh 3.2 biéu dién chip nh¢ dién hinh véi 8 dong dia chi va 2 dong dir
liu.

] 1 4
o [ 1
5
E L] 1
=
<«
5 L ]
O 1 9
5
L ] g
<
L] 1 5
v [ 1
Hinh 3.9 Chip nhé

Céc chirc nang cua cac chan cam Ia:

Vee: Pay 1a cac chan cam through dé chip dé duoc nap dién tir ngudn cho chirc nang.

DND: bay la cac chan cam Ground phai dugc yéu cau cho bat cir mach dién nao.

WE: Cho phép ghi. Khi chan cim nay duoc bao vé, diéu nay c6 nghia rang cac chip
dugc lua chon cho viéc ghi. Diéu do ciling cé nghia rang dit li¢u s€ dugc gui t61 thong qua
chan cam Din va dinh rd cho vung dir li¢u nay & cac chan cam tor AO té1 A7. Trong truong
hop nay, vung dir liéu lai duoc ghi lai thong qua dia chi cac chan cam tir AO t61 A7. Dt liéu
dua ra thong qua chan cam Dout.

RAS va CAS: Nhu ching ta da ghi cha ¢ trude do, cac hang va cac c¢ot bén trong ving
nh¢ dugc dit mot dia chi trén mot thoi gian. Do d6, trong thoi diém nay can dua ra mot cach
thirc ra 1énh cho chip, nhitng dong dia chi xac dinh mgt s6 hang hoac mdt s6 cot. Khi RAS
dugc thiét lap cao, dia chi mot hang dugc xac dinh, otherwise dia chi ciia mdt cdt dugce tinh
toan. Nhu chiing ta da dé cap tdi trude do, cac chan cam thém vao yéu cau phai dugc dong bo
hoa dé giam so chan cam cho dia chi duong dan.

Vi qua trinh ghi

»  Pija chi cua cac 6 nhg dé ghi duoc dit 1én dia chi cac chan cam thong qua cac dia
chi duong dan . Diéu nay duoc thuc hién trong lan thiét 1ap dau tién cia RAS va
st dung s0 hang tuong ing theo vi¢c thiét 1ap CAS va sur dung s6 cdt trén cac dia
chi duong dan.

= Set the Write Enable pin : Bit ma can duoc luu trit trong con chip dé guri Data In
pin thong qua cac dudong dan dir liu.

» Viéc lya chon con chip dugc tdc dong dé lya chon b nhé chip : Khi hau hét cac
hoat dong duoc thuc hién dong thoi, mot bit trén chan cam Din dugc viét bén
trong con chip ¢ dia chi xac dinh bodi duong dan dia chi

Vi qua trinh doc

» Dia chi cua bit d& doc duoc dit trén dia chi cta cac chan cim thong qua cac dia chi
cua bus.Cac chan cam RAS va CAS thuong dugc st dung moét cach tuong thich.
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* Viéc lya chon con chip dugc turned high dé lua chon bo nhé chip.

= Cap phép ghi 1én chan cim duogc turned cham dén muc chip biét duge né dang doc

tur dau.

» Khi hau hét céc tac dong duoc thé hién cung mot lac, dir li€u xuét hién trén chan

cam Dout tir cac dia chi xac dinh bdi dia chi duong dan.

Trong thuc t&, bo nhé dugce truy cap it nhit & mot byte tai mot thoi gian, va khéng co
bit nao cling trong thoi gian d6. Piéu nay duoc thuc hién bang cach xép chong mai con chip
to1 cac khoi va két hop cac phan 16p bit dit lidu tir 8 chip. Khi cac chip can dugc gan dia chi,
cac,viéc lya chon chip duoc cho phép va cac dia chi tuong duong dugc xac dinh trén hau hét
cac dong dia chi. Tuy thudc vao kha nang cua cac duong dan dir li€u, moi khoi lai mot lan
nita dugc x€ép chong 1én nhau dé tao ra hang tri¢u cac khoi ma cé thé cung cap dir liéu trong
bdi sO cua byte.

Thoi gian truy nhap duoc dinh nghia chuin x4c trong nanogidy (ns). Tinh kha dung
cua b nhd nay co thoi gian truy nhap khéac nhau tir 5 dén 70 nanogiay(ns).

3.4 Phan mém vng dung

Trong phan nay ta tim hiéu vé hai loai phan mém 14 middleware va application. Sy
khéc nhau giira hai loai nay la lghéng thuc su 10 rang, middlewgre 12‘1‘ loai phan mém dugc tach
ra khoi 16p tmg dung do mét s6 1y do, mot nguyén nhén la phan mém nay duoc tich hop nhu
la mot phan cua goi h¢ di€u hanh. Nguyén nhéan khac 1a do yéu cau sir dung lai cua cac hé
thong tng dung khac lam giam thoi gian va chi phi phat trién.
3.4.1 Middleware

Trong hau hét cac truong hop, middleware la bat ky h¢ thong phin mém ndo ma
khong phai la h¢ diéu hanh, trinh diéu khién thiét bi hoac phan mém g dung. Tom lai, trong

mot hé thong nhung, middleware 1a h¢ thong phan mém ton tai trén trinh diéu khién thiét bi
hodc trén hé diéu hanh va c6 thé dugc tich hop vao h¢ diéu hanh.

Application Layer Application Layer
Application Layer
System Software Layer System Software Layer
‘ Middleware |j Opecating Sysiem System Software Layer
‘ Operating System | Middleware |j ‘ Middleware D
‘ Device Drivers ‘ Device Drivers ‘ Device Drivers D
Hdware Laye r Hdware Laye r Mdware Laye r

Hinh 3.10 Middleware trong hé théng nhiing

Middleware thudng 12 phan mém trung gian giita phdn mém tng dung va kernel hodc
device driver. Middleware ciing 13 phan mém cung cdp cac ham dich vu cho cac ung dung
phﬁn mém khéc. Cu thé hon, middleware 13 mot 16p ph?m mém duoc sir dung bdi cac thiét bi
nhing véi cac Gmg dung phin mém voéi muc dich tao ra sy linh hoat, tinh an ninh, lién két
gitra cac img dung. Mdt trong nhiing muc dich chinh sir dung middleware 1a cho phép giam
d6 phure tap cua tng dung. Middleware tac dong dén moi 16p ciia hé théng nhung .

Co rat nhiéu loai middleware, vi du nhu cac loai middleware hudng thong diép
(message oriented middleware MOM), tri€u goi thu tuc tir xa (remote procedure calls RPCs),
két ndi co s dir lidu, cac giao thirc mang.... Tuy nhién, hau hét cac loai middleware déu roi
vao mot trong hai dang sau:
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= General Purpose: chung dugc cai dat trong nhiéu loai thiét bi khac nhau, vi du nhu
cac giao thirc mang bén trén tang device driver va bén dudi tang ing dung trong
md hinh OSI, cac hé thong file hoac cac dang may ao nhu JVM.
= Market specific: chung dugc phat trién cho mot ho hé théng nhung nao do6, vi du
nhu cac hé thong chuan Tivi ...
Ngoai ra ta con c6 thé chia ra thanh cac loai middleware dong hay mé tuy theo céc
loai gidy phép ban quyen di kém véi nd.
3.4.2 Application
Mot dang phan mém thong dung ta gip trong cac hé thong nhung 1a application. Nhu
trong hinh dudi, application c6 vi tri & phan dinh cua cac 16p phan mém, né phu thude, quan
1y va thuc thi boi cac phan mém h¢ thong. D6 1a cac phan mém trong 16p ing dung dac trung
cho loai thiét bi cua hé thong nhung bdi vi cac chirc nang ctua ting dung biéu dién myc dich
chinh cua hé thong va thuc hién hau hét cac twong tac véi nguoi su dung.

Application Software Layer

Video-On-Demand

b

Navigation

System Software Layer
Hardware Layer

Hinh 3.11 Application trong hé théng nhing
Céc rng dung nhung co the dugc phan loal theo general purpose hoac market specific
nhu ta da d€ cap & trén.

Céu héi cudi chwong

Su khéc nhau gitra middleware va application
Néu cach phan loai middleware va application
Phan tich cac diéu kién cin cia RMS

Phan tich phuong phap Rate Monotonic

Trinh bay vé hé diéu hanh trong hé théng nhiing
Trinh bay vé trinh diéu khién thiét bi

Trinh bay vé trinh diéu khién ngat

Trinh bay vé trinh diéu khién bd nhé

Trinh bay vé trinh diéu khién bus

© ©o N gk wdE
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Chwong 4 —- THIET KE HE THONG NHUNG THEO CAC HOQ VI XU LY

4.1 Tong quan

Sy ra doi va phat trién nhanh chong cua k¥ thuét vi dién tir ma dic trung 1a k¥ thuat vi
xur 1i da tao ra mot budc ngodt quan trong trong sy phat trién cua khoa hoc tinh toan, diéu
khién va xir 1i thong tin. Ky thuat vi xtr li déng mot vai trd rat quan trong trong tat ca cac linh
vuc ciia cude song va khoa hoc k¥ thuat, dic biét 1a linh vuc Tin hoc va Ty dong hoa.

Nam 1971, héang Intel da cho ra doi bg vi xtr 1i (microprocessor) dau tién trén thé gioi
tén goi 1a Intel-4004/4bit , nhdm dap Gng nhu ciu cp thiét cia mot cong ty kinh doanh 1a
hing truyén thong BUSICOM Intel-4004 la két qua cia mot y tuéng quan trong trong ky
thuat vi xir 1i s6. D6 1a mot két cau logic ma co thé thay d6i dugc chirc nang cua n6 bang
chuong trinh ngoai chtr khong phat trién theo hudng tao ra mot cau triic cimg chi thyc hién
mot s6 chirc nang nhét dinh nhu trude day.

Sau do, cac bd vi xur 1i mdi lién tuc dugc dua ra thi truong va ngay cang dugc phat
trién, hoan thién hon trong cac thé hé sau :

Vao nam 1972, hang Intel dwa ra bo vi xtr 1i 8-bit dau tién voi tén Intel-8008/8bit. Tir
1974 dén 1975 , Intel ché tao cac bo vi xur li 8-bit 8080 v 8085A. Ciing vao khoang thoi gian
nay, mot loat cic hing khéac trén thé gidi cling di cho ra doi cac bo vi xir li twong ty nhu :
6800 cua Motorola vdi 5000 tranzitor, Signetics 6520, 1801 cia RCA, ké dén 13 6502 cua
hang MOS Technology va Z80 cua hang Zilog.

Nam 1978 xuét hién Intel 8086 1a loai bo xi xu 1y 16 bit v41 29.000 tranzitor, Motorola
68000 tich hop 70.000 tranzitor, APX 432 chura 120.000 tranzitor. B vi xu ly cua Hewlet
Pakard c6 khoang 450.000 tranzitor. T ndm 1974 dén 1984 sé tranzitor tich hop trong mot
chip tang khoang 100 lan.

Néam 1983, Intel dua ra bo vi xu ly 80286 dung trong cac mday vi tinh ho AT
(Advanced Technology). 80286 sir dung I/O 16 bit, 24 duong dia chi va khong gian nh¢ dia
chi thyc 16MB. Nam 1987, Intel dua ra bd vi xu 1y 80386 32-bit. Nam 1989 xuat hién xudt
hién bo vi xtr 1y Intel 80486 1a cai tién cua Intel 80386 v6i bo nhé an va mach tinh phép todn
dai s6 dau phay dong. Nam 1992, xuat hién Intel 80586 con goi 1 Pentium 64 bit chira 4 triéu
tranzitor.

D¢ phtc tap, su gon nhe vé kich thudc va kha nang cua cac bd vi diéu khién duogc tang
thém mot bac quan trong vao ndm 1980 khi Intel cong bd chip 8051, bd vi diéu khién dau tién
ctia ho vi didu khién MCS-51. So véi 8048, chip 8051 chira trén 60.000 transistor bao gom 4K
byte ROM, 128 byte RAM, 32 dudng xuat nhap, 1 port ndi tiép va 2 bo dinh thoi 16-bit — mot
s6 lwong mach déng chua ¥ trong mét IC don.

Ttr cac b vi xtr Iy ban dau chi 1a cac bo xir 1y trung tim trong mot hé thong, khong thé
hoat dong néu thiéu cac bd phan nhu RAM, ROM, bo mach chu... cic hing da phat trién cac
bd vi xtr Iy nay 1€n thanh céc bd vi diéu khién dé phuc vu cac muc dich riéng biét, khac nhau
trong cong nghiép. Mot b vi diéu khién 1a mot hé vi xur 1i that sy dugc to chirc trong mot
chip (trong mot vo IC) bao gdbm mot bd vi xir 1i (microprocessor), bd nhd chwong trinh
(ROM), bd nh¢ dir liéu (RAM), tuy khong bang dung lvong RAM ¢ cac may vi tinh nhung
day khong phai 1a mot han ché vi cac bo vi dleu khién duoc thiét ké cho mot myc dich hoan
toan khac, ngoai ra trén chip con c6 bo xu ly 5O hoc-logic (ALU) cung véi cac thanh ghi chue
nang, cac cong vao/ra, co ché diéu khlen ngat, truyén tin ndi tiép, cac bo dinh thoi... Hién nay,
cac bo vi didu khién duoc st dung rat rong rii va ngay cang dugc chuin hoa dé co thé sir
dung rong rii trong cac nganh céng nghiép, ¢ mit trong nhidu may moc, trong cac hang tidu
dung.

Céc cong viée dugc thuc hién boi cac bd vi diéu khién thi khéng moi. Piéu méi 1a cac
thiét ké hién thyc véi it thanh phan hon so véi cac thiét ké trude do. Cac thiét ké trude do doi
hoi phai vai chuc hodc vai tram IC dé hién thuc nay chi can mot it thanh phén trong do bao
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g0m bo vi diéu khién. Sb thanh phan dugc giam bét, hiéu qua truc tiép cua tinh kha lap trinh
clia cac bo vi didu khlen va d¢ tich hop cao trong cong nghé ché tao vi mach, thuong chuyen
thanh thoi gian phat trién ngan hon, gia thanh khi san xuat thap hon, cong suét tiéu thu thap
hon va do tin cdy cao hon. Van dé ¢ day 1a téc do. Cac giai phap dua trén bo vi diéu khién
khong bao gid nhanh bang giai phap dua trén cc thanh phan roi rac. Nhirng tinh huong doi
hoi phai dap ng that nhanh (c& nsec) dbi véi cac su kién (thuong chiém thiéu s trong cac
g dung) s& dugc quan 1y t6i khi dya vao cac bo vi diéu khién.

Tuy nhién trong vai tng dung, ddc biét 14 cac tmg dung lién quan dén con ngudi, cac
khoang thoi gian tré tinh béng nsec, pusec hodc thdm chi msec la khong quan trong. Viéc giam
bdt cac thanh phan 1a mot diéu loi nhu da dé cap, cac thao tac trong chuong trinh didu khlen
1am cho thiét ké co thé thay d6i bang cach thay d6i phan mém. Diéu nay c6 anh huong tbi
thiéu dén chu ky san xuét. Do d6 cac bo vi diéu khién c6 thé dwoc tng dung rong rai trong cac
ung dung phuc vu con nguoi.

Dé ¢6 thé hiéu rd hon vé cac bo vi diéu khién, chung ta s€ tim hiéu vé mot sd cac ho vi
diéu khién cia mot s6 hang dién tir dién hinh dang dugc sir dung rong rii trong khoa hoc k¥
thuat va doi song.

4.2 Ho vi xur ly AT89C

4.2.1T 5ng quan

ATICS51 1a mot hé vi tinh 8 bit don chip CMOS c6 hié¢u suit cao,cong sudt nguén tiéu
thu thap va c6 4Kbyte bo nhd ROM Flash xoa dugc 1ap trinh dugc. Chip nay duoc san xuét
dua vao cong nghé b nhé khong mét ndi dung c6 d6 tich hop cao cia Atmel.

Chip AT89C51 ciing twong thich v&i tap 1énh va céc chén ra cta chuin cong nghiép
MCS-51. Flash trén chip nay cho phép bd nhé chwong trinh dugc 14p trinh lai trén hé thong
hodc bang b lap trinh b nhé khong mat ndi dung qui wde. Bang cach két hop mot CPU linh
hoat 8 bit v&i Flash trén mot chip don thé, Atmel 89C51 1a mot hé vi tinh 8 bit don chip manh
cho ta mot giai phap c6 hidu qua vé chi phi va rét linh hoat d6i véi cac g dung diéu khién.
ATB9CS1 c6 cac ddc trung sau: 4Kbyte Flash, 128 byte Ram, 32 duong xuat nhép, hai bo
dinh thoi / dém 16 bit, mot cau tric ngat 2 mirc uu tién va 5 nguyén nhan ngat, mot port nbi
tiép song cong, mach dao dong va tao xung clock trén chip.

Ngoai ra AT8951 duge thiét ké voi logic tinh cho hoat dong co tan so giam xudng 0
va hd tro hai che do tiét kiém nang luong duoc lya chon bang phan mem Ché do nghi dung
CPU trong khi van cho phep RAM, cac bo dinh thoi /dém, port ndi tiép va hé thdng ngit tiép
tuc hoat dong. Ché do ngudn giam duy tri n6i dung cuia RAM nhung khéng cho mach dao
dong cung cap xung clock nham v hiéu hoa cac hoat dong khac cua chip cho den khi co reset
cung tiép theo.

Céc dac diém cua 8951 duge tom tit nhu sau:

= 4 KB b nhé cé thé 1ap trinh lai nhanh, ¢6 kha ning téi 1000 chu ky ghi x04
= Tan sd hoat dong tu: OHz dén 24 MHz
= 2 b Timer/counter 16 Bit

*= 128 Byte RAM noi.

= Port xut /nhap /O 8 bit.

= Giao tiép ndi tiép.

* 64 KB vung nhé ma ngoai

* 64 KB vung nh¢ dir li¢u ngoai.

* Xt ly Boolean (hoat dong trén bit don).
= 210 vi tri nhé c6 thé dinh vi bit.

= 4ms cho hoat dong nhan hodc chia.
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4.2.2 Kién tricc ho vi xiv Iy AVR

IMT1%
INTIOY
SERIAL PORT
TERMERD
TEMEEI]L
TEMERZ
E032NE052
128 byre ROIM TEMERZ
RAM 0K : 203242052
BO3NBOS52 203118032
rYrvTevrw 4K -20%51 TEMEE.1 -
INTERRUFT OTHER 128 byte SKE:8052
COTTROL REGISTER RAK TEMER1  le—t—

= 1 T—I

BUS SERTAL.
COMTROL LAO PORT i
=1 1111 ﬂ-
Eah — L e AT EM
1 |:| 1 RET L PSERY Pg Py P2 P2 i
T 1 AddressiData THD ERHI»

Hinh 4.1 So d6 khdi AT89C

Mo ta cac chin

VCC: chan cung cép dién.

GND: chéan nbi dat.

Port 0: gdm 8 chéan 32-39 (P0.0...P0,7): Port 0 1a port c6 2 chtic ning. Trong cac thiét ké
¢ nho khong dung bo nhd mo rong no ¢6 chire nang nhu cac duong 10. D61 voi cac thidt
ké ¢ 16n c6 b nhd mé rong, no dugce két hop gitra bus dia chi va bus dir ligu.

Portl: chan 1-8 (P1.0...P1.7): Port 1 Ia port I0. C6 thé dung cho giao tiép véi cac thiét bi
ngoai néu can. Port 1 khong c6 chie nang khac, vi vay chung chi duge dung cho giao ti€p
v&i cac thiét bi bén ngoai.

Port 2: chan 21-28 (P2.0....P2.7): Port 2 1a port ¢6 tic dung kép. Dugc dung nhu cic
duong xuat nhap hodc byte cao cua bus dia chi doi vdi cac thiét bi dung bo nhd mé rong.
Port 3: chan 10-17 (P3.0...P3.7): Port 3 1a port xuat nhap 8 bit 2 chiéu c6 cac dién tro kéo

l&n bén trong. C4c chan cua port nay c6 nhiéu chirc ning, cac cong dung chuyén ddi co
lien hé véi cac dac tinh dac biét cua 8951

RST: Ngd vao reset. Mirc cao trén chan nay trong 2 chu ky may trong khi by dao dong
dang hoat dong s€ reset AT89CS51.

ALE/ PROG: Xung cuia ngd ra cho phép chdt dia chi ALE (address latch enable) cho phép
chdt byte thap cua dia chi trong thoi gian truy xuat bd nhd ngoai. Chéan nay ciing duoc
dung lam ngd vao xung lap trinh ( PROG ) trong thoi gian lap trlnh Flash. Khi hoat dong
binh thuong, xung cua ngd ra ALE ludn luén co tan s6 bang 1/6 tan sd ctia mach dao dong
trén chip, co thé dugce st dung cho cac muyc dich dinh thoi tir bén ngoai va tao xung clock.
Tuy nhién can luu ¥ 1a mot xung ALE s& bi bé qua trong mdi chu ky truy xuat bo nhé dix
liéu ngoai. Khi can, hoat dong cho phép chdt byte thdp cua dia chi s& duoc vo hiéu hoa
bang céach set bit 0 ctia thanh ghi chtrc ning dic biét co dia chi byte 1a 8EH. Khi bit nay
duoc set, ALE chi tich cyc tring thoi gian thuc thi 1énh MOVX hoac MOVC. Nguogc lai
chan nay sé& duogc kéo 1én mirc cao. Viéce set bit khong cho phép hoat dong chdt byte thap
ctia dia chi s& khong cé tac dung néu bo vi diéu khién dang ché do thuc thi chuong trinh
ngoai.
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PSEN : Chan cho phép bd nhé chuong trinh PSEN (program store enable) diéu khién truy
xuat b nhé chuong trinh ngoai. Khi AT89C51 dang thuc thi chwong trinh trong bd nhé
chuong trinh ngoai, PSEN tich cuc 2 1an cho mdi chu ky may,ngoai trir trudng hop 2 tac
dong ctia PSEN bi bé qua cho mdi truy xuat bd nhé dit liéu ngoai.

EA / Vpp: Chan cho phép truy xuat bo nhé ngoai EA (external access enable) phai dugc
nbi véi GND dé cho phép chip vi diéu khién tim nap 1énh tir cac vi tri nhé cua b nho
chuong trinh ngoai, bat dau tir dia chi 0000H cho dén FFFFH. Tuy nhién can luu ¥ 1a néu
¢6 bit khoa 1(clock bit 1) duogc 1ap trinh, EA s& duoc chét bén trong khi reset. EA nén ndi
v6i Vee dé thuc thi chuong trinh trong chip. Chan EA / Vpp con nhéan dién ap cho phép
lap trinh Vpp trong thoi gian lap trinh cho Flash, dién 4p nay cip cho cac bd phan cé yéu
cu dién ap 12V.

XTAL 1: Ngd vao dén mach khuyéch dai ddo dao dong va ngd vao dén mach tao xung
clock bén trong chip.

XTAL 2: Ngb ra tir mach khuyét dai dao cia mach dao dong.

4.2.3 Tap lénh

ATS89C bao gdm cac 1énh sau:
= Céc lénh s6 hoc.
* Lénh logic.
= Dich chuyén dit liéu.
= Luanly.
» Ré& nhénh chuong trinh.
Timng kiéu 1énh duge mo ta nhu dudi day:
Cic Iénh s6 hoc (Arithmetic Instrustion):
ADD A, <src, byte>
SUBB A, <src, byte>
INC <byte>
DEC <byte>
MULL AB : (A) < LOW [(A) x (B)] ; c6 anh huong co OV
(B) < HIGH [(A) x (B)] ; co Cary dugc x6a.
DIV AB : (A) < Integer Result of [(A)/(B)]; co OV
(B) < Remainder of [(A)/(B)]; co Carry x6a
Cac hoat dong logic (Logic Operation) :
ANL <dest - byte> <src - byte>
ORL <dest - byte> <src - byte>
XRL <dest - byte> <src - byte>
CLRA:(A) « 0
CLRC:(C) « 0
CLR Bit: (Bit) <~ 0
RL A : Quay vong thanh ghi A qua trai 1 bit
RLC A : Quay vong thanh ghi A qua trai 1 bit c6 co Carry
RR A : Quay vong thanh ghi A qua phai 1 bit
RRC A : Quay vong thanh ghi A qua phai 1 bit c6 co Carry
SWAP A : Déi chd 4 bit thip v 4 bit cao ciia A cho nhau (A3 <« AQ) « (A7 «
A4).
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Cac Iénh ré nhanh :

JC rel : Nhay dén “rel” néu co Carry C = 1.

JNC rel : Nhay dén “rel” néu co Carry C =0.

JB bit, rel : Nhay dén “rel” néu (bit) = 1.

JNB bit, rel : Nhay dén “rel” néu (bit) = 0.

JBC bit, rel : Nhay dén “rel” néu bit = 1 v xia bit.

ACALL addrl1 : Lénh goi tuyét di trong page 2K.

LCALL addr16 : Lénh goi di chuong trinh con trong 64K.

RET : Két thuc chuong trinh con tré vé chuong trinh chinh.

RETI : Két thiic thu tuc phuc vu ngit quay vé chwong trinh chinh hoat dong
tuong ty nhu RET.

AJMP Addrl1 : Nhay tuyét d6i khong diéu kién trong 2K.

LIMP Addrl6 : Nhay di khong diéu kién trong 64K. Hoat dong twong tu 1énh
LCALL.

SIMP rel : Nhay ngan khong diéu kién trong (-12811 127) byte

JMP @ A + DPTR:Nhay khong diéu kién dén dia chi (A) + (DPTR)

(PC) < (A) + (DPTR)

JZ rel : Nhay dén A = 0. Thyc hanh 1énh ké néu A [ 0.

JNZ rel : Nhay dén A [ 0. Thyc hanh 1énh ké néu A =0.

CINE A, direct, rel : So sanh va nhay dén A < direct

(A) < (direct) < C=1

(A) > (direct) < C=0

(A) = (direct). Thuc hanh Iénh ké tiép

CJNE A, # data, rel : Tuong tu 1énh CINE A, direct, rel.

CJNE Rn, # data, rel : Tuong tu 1énh CJNE A, direct, rel.

CINE @ Ri, # data, rel : Tuong tu Iénh CINE A, direct, rel.

DJINE Rn, rel : Giam Rn nhay néu Rn # 0.

DJINZ direct, rel : Tuong ty Iénh DJNZ Ran, rel.

Cic 1énh dich chuyén dir liéu :

Tat ca cac 1énh dich chuyén déu khog anh huong dén co. Hoat dong cua timg
1énh dugc tom tat nhu sau :

MOV ARn: (A) < (Rn)

MOV A, direct : (A) < (direct)

MOV A, @ Ri: (A) < ((Ri))

MOV A, #data: (A) < #data

MOVX A, @ Ri: (A) < ((Ri)

MOVX A, @ DPTR : (A) < ((DPTR))

MOVX @ Ri, A : ((Ri)) < (A)

MOVX @ DPTR, A: ((DPTR)) < (A)

PUSH direct : Cét dit liéu vao Stack

POP direct : Lay tir Stack ra direct

XCH A, Rn : Dbi chd noi dung cia A v6i Rn (A) < 0 (Rn)

XCH A, direct : (A) < (direct)

XCHA, @ Ri: (A) < ((Ri))
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4.2.4 Sy thuc thi

XCHD A, @ Ri : Ddi chd 4 bit thip cua (A) v6i ((Ri))
Cac 1énh luin ly (Boolean Instruction) :

CLR C : X6a c& Carry xudng 0. C6 anh hudng co Carry.
CLR BIT : X6a bit xuéng 0. Khong anh huéng cd Carry
SET C : Set co Carry In 1. C6 anh hudng co Carry.

SET BIT : Set bit Ién 1. Khong anh huong co Carry.
CPL C : Dao bit co Carry. C6 anh hudng co Carry.

CPL BIT : Bao bit. Khéng anh hudng co Carry.

ANL C, BIT : (C) < (C) AND (BIT): C6 anh hudng co Carry.
ANL C, /BIT : (C) < (C) AND NOT (BIT): khong anh huéng co Carry

ORL C, BIT : (C) < (C) OR (BIT): Tac dong co Carry.

ORL C, /BIT : (C) < (C) OR NOT (BIT): Tac dong co Carry.
MOV C, BIT : (C) < (BIT): Co Carry bi tac dong.

MOV BIT, C: (BIT) < (C): Khong anh hudng co Carry.

Trong phén nay ching ta s& tim hiéu cach hoat dong, thuc thi cia cac bg dinh thoi
timer trong vi Xt ly nay.
AT89C51 ¢6 2 bd timer:

= Timer 0: 12 mot bo dém 1én tudn ty 16 bit, gia tri dém chira trong 2 thanh ghi
THO, TLO.

»  Timer 1: 12 mot bo dém tuan tu 16 bit chira trong TH1 va TLI.

Bit | Tén Timer M6 ta

7 | GATE 1 Khi GATE = 1, Timer chi lam viéc khi INT1=1
Bit cho dém su kién hay ghi gio

6 | oT 1 C/T =1 : Dém su kién
CI/T =0 : Ghi gio déu dian

5 | M1 1 Bit chon mode cua Timer 1

4 | MO 1 Bit chon mode cua Timer 1

3 | GATE 0 Bit cong cua Timer 0

2 |CIT 0 Bit chon Counter/Timer cua Timer 0

1 | M1 0 Bit chon mode cua Timer 0

0 | MO 0 Bit chon mode cua Timer 0

Bang 4.1 Cac Timer trong AT89C
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Hai bit MO va M1 ctia TMOD dé chon mode cho Timer 0 hodc Timer 1.

M1 MO | Mode M0 ta
0 0 0 | Mode Timer 13 bit (mode 8048)
0 1 1 Mode Timer 16 bit
1 0 2 Mode ty dong nap 8 bit

Mode Timer tach ra:

1 1 3 | Timer 0 : TLO Ia Timer 8 bit dugc diéu khién bi céc bit
cua Timer 0. THO twong tu nhung dugc diéu khién boi
cac bit cia mode Timer 1. Timer 1 : Pugc ngung lai.

Bang 4.2 Cac Timer Mode trong AT89C

Thanh ghi TCON (Timer control)
Thanh ghi diéu khién bao gém céc bit trang thai va cac bit diéu khiép boi Timer 0 va
Timer 1. Thanh ghi TCON c6 bit dinh vi. Hoat ddng cta tung bit dugc tom tat nhu sau:

. Bit Mb ta
Bit Symbol Address

Co tran Timer 1 duoc set boi phan cing & su tran,

TCON.7 | TF1 8FH duoc x6a boi phan mém hoac boi phan cing khi ac
vectoxtur 1y dén thu tuc phuc vu ngat ISR

TCON.S5 | TFO 8DH Co tran Timer 0(hoat dong tuong tu TF1)

TCON.4| TRO 8CH Bit diéu khién chay Timer 0 (giong TR1)
Co kicu ngat 1 ngoai. Khi canh xudng xuét hign
trén INT1 thi IE1 dugc x6a bai phan mém hoac

TCON.3 | IE1 8BH phan cimg khi CPU dinh huéng d%n thit tuc phuc
Vu ngat ngoai.

TCON.1| IEO 89H Co canh ngat 0 ngoai

TCON ITO 88H Co kiéu ngét 0 ngoai.

Cic ché d hoat dong ciia Timer:
= Mode 0: gdm 8 bit cta thanh ghi THx, 5 bit ctia thanh ghi TLx. (Rét it duoc sir
dung)
=  Mode 1: b Timer 1a bo dém gdm 16 bit.
v' Gdm 8 bit ctia thanh ghi THx va 8 bit ctia thanh ghi TLx.
v' Pém gia trj tir 0 dén 2'°-1=65535
v Véi m~od§ 1 bd timer khong ty dong nap lai gié tri dém sau mdi lan tran. Do d6
sau moi lan tran ta phai nap lai gié tri dat cho timer.
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* Mode 2: 1a ché d6 tu dong nap lai. Bg timer la bo dém 8 bit chua trong thanh ghi
THX. Thanh ghi THx khong thuc hi¢n nhi€ém vy dém, ma chi nap lai gia tri cho
thanh ghi TLx sau moi lan tran.
=  Mode 3 1a mode Timer tach ra va 1a su khac biét cho mdi Timer.
v' Timer 0 & mode 3 dugc chia 1a 2 timer 8 bit. TLO va THO hoat dong nhu
nhitng Timer riéng 1¢ voi sy tran sé€ set cac bit TLO va TF1 twong ing.
v' Timer 1 bi ding lai & mode 3, nhung c6 thé dugc khoi dong boi viée ngét nd
vao mt trong cac mode khac. Chi c6 nhuge diém 1a co tran TF1 cta Timer 1
khong bi anh hudng bdi cac sy tran cia Timer 1 bdi vi TF1 duoc noi véi THO.
v Mode 3 cung cap 1 Timer ngoai 8 bit la Timer thir ba cua 8951. Khi vao Timer
0 0 mode 3, Timer c6 thé hoat 7déng hodc tat boi su ngét n,(') ra ngoai va vao trong
mode cua chinh n6 hodc c¢6 thé dugce dung bai Port noi tiép nhu 1a mot may phat
toc do Baud, hoac nd c6 thé dung trong hudéng nao d6 ma khong st dung
Interrupt
4.2.5 Thiét ké irng dung
Trong phan nay ta s& tim hiéu mot s6 tng dung, bai tap don gian sir dung tap 1énh cua
AT89C.

No6i mach thi nghiém: N6i JP7: P1_CPU trén module Microcontroler voi JP27:
DATA_LED trén module LED, c4c led twong tmg tur led1 dén led8 s&€ noi voi cac bit P1.0 den
P1.7, céc led déu tac dong & murc cao.

Chuwong trinh 1: Chép tat 8 led vo han lan
MAIN:
MOV P1,#0FFH ; P1 <- 11111111B, cic led déu sang
CALL DELAY ; goi chuong trinh tri hoan DELAY
MOV P1,#00H ; P1 <- 00000000B, cac led déu tat
CALL DELAY
LIJMP MAIN ; nhay dén MAIN dé 1ap lai qué trinh v6 han
DELAY:
PUSH 06 ; cit noi dung R6 vao ngin xép
PUSH 07 ; c4t ndi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7,#255
DJIJNZ R7,$ ; X: DINZ R7,X
DJNZ R6, LAP
POP 07 ; l4y lai gia tri cii ciia R7 trong ngin xép
POP 06 ; 14y lai gia tri cii ciia RO trong ngin xép
RET ; két thiic chwong trinh con.
END
Chwong trinh 2: gidng ndi dung chuong trinh 01 nhung l3p lai qua trinh 10 lan.
MOV Ri, #<SO LAN LAP (1->255)>
NHAN:
-Lénh 1
-Lénh 2
-Lénh N
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DINZ Ri, <NHAN>
- Chuong trinh:
MOV R7,#10
MAIN:
MOV P1,#0FFH ; P1<- 11111111B, cic led déu sang
CALL DELAY ; goi chuong trinh tri hoan DELAY
MOV P1#00H ; P1 <- 00000000B, cac led déu tat
CALL DELAY
DIJNZ R7,MAIN ;
SIMP § ; “dung chuong trinh”
DELAY:
PUSH 06 ; cat ndi dung R6 vao ngin xép
PUSH 07 ; c4t ndi dung R7 vao ngan xép
MOV R6,#255
LAP:
MOV R7,#255
DINZ R7,$ ; X: DINZ R7,X
DJNZ R6, LAP
DJNZ R6, LAP
POP 07 ; 14y lai gié tri cii cia R7 trong ngan xép
POP 06 ; 14y lai gié tri cii cia RO trong ngan xép
RET ; két thuc chwong trinh con.
END

Chuwong trinh 3: viét chuong trinh dich mét led séng tir D1 - D8:

MAIN:
MOV A #01H
BEGIN:
MOV P1, A
RLA
CALL DELAY
LIJMP BEGIN
DELAY:
PUSH 06 ; c4t noi dung R6 vao ngin xép
PUSH 07 ; c4t noi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7,#255
DINZ R7,$ ; X: DINZ R7,X
DIJNZ R6, LAP
POP 07 ; 1dy lai gié tri cii ciia R7 trong ngan xép
POP 06 ; 14y lai gia tri cii caa RO trong ngan xép
RET ; két thuc chuong trinh con.
END
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Chwong trinh 4: viét chuong trinh dich mét led sang tir D8 - D1:

MAIN:
MOV A #80H
BEGIN:
MOV P1, A
RR A
CALL DELAY
LIMP BEGIN
DELAY:
PUSH 06 ; cit ndi dung R6 vao ngin xép
PUSH 07 ; cit ndi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7 #255
DINZ R7,$ ; X: DINZ R7,X
DJNZ R6, LAP
POP 07 ; 14y lai gié tri cii ciia R7 trong ngan xép
POP 06 ; 14y lai gia tri cii ciia RO trong ngan xép
RET ; két thuc chwong trinh con.
END
Chuwong trinh 5: viét chuong trinh sang dan cac led tir D1 - D8:
MAIN:

MOV A #01H
BEGIN:

SETBC

MOV P1, A

RLC A

CALL DELAY

JNC BEGIN

LIMP MAIN

DELAY:

PUSH 06 ; c4t noi dung R6 vao ngin xép
PUSH 07 ; c4t noi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7,#255
DINZ R7,$ ; X: DINZ R7,X
DINZ R6, LAP
POP 07 ; 1y lai gié tri cii ciia R7 trong ngan xép
POP 06 ; 14y lai gié tri cii ciia RO trong ngdn xép
RET ; két thuc chuong trinh con.
END
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4.3 Ho vi xir ly AVR

4.3.1 T 5ng quan

Vi diéu khién AVR do hing Atmel san xut dugc g6i thiéu 1an ddu nim 1996. AVR
c6 rat nhiéu dong khac nhau bao gdm dong Tiny AVR ( nhu AT tiny 13, ATtiny 22...) ¢6
kich thudc bd nhé nho, it bd phan ngoai vi, rdi dén dong AVR ( chin han AT90S8535,
AT90S8515,...) co6 kich thude b nhd vao loai trung binh va manh hon l1a dong Mega ( nhu
ATmega32, ATmegal28,...) véi bd nhd co kich thude vai Kbyte dén vai traim Kb cing voi
cac by ngoai vi da dang dugc tich hop trén chip, cling c6 dong tich hgp ca bo LCD trén chip (
dong LCD AVR ). Téc do cua dong Mega ciing cao hon so v6i cac dong khéac. Su khac nhau
co ban giira cac dong chinh 13 cu triic ngoai vi, con nhén thi van nhu nhau.

Hinh 4.2 Cac dong AVR

Nhiing dic trung chinh bao gom
» ROM : 128 Kbytes
= SRAM: 4Kbytes
= EEPROM : 4Kbytes
= 64 thanh ghi I/O
* 160 thanh ghi vao ra mé rong
* 32 thanh ghi da myc dich.
* b0 dinh thoi 8 bit (0,2).
* b0 dinh thoi 16 bit (1,3).
= B¢ dinh thoi watchdog
= B( dao dong ndi RC tan s6 1 MHz, 2 MHz, 4 MHz, 8 MHz
= ADC 8 kénh v6i d9 phan giai 10 bit (O dong Xmega 1én t6i 12 bit )
= 2 kénh PWM 8 bit
= 6 kénh PWM c6 thé lap trinh thay d6i d6 phan giai tir 2 t&i 16 bit
* BJ so sanh tuong tu co thé lya chon ngd vao
= Hai khi USART lap trinh duoc
= Khdi truyén nhéan nbi tiép SPI
= Khdi giao tiép ndi tiép 2 day TWI
= HJ tro boot loader
= 6 ché do tiét kiém nang luong
= Luya chon tan s6 hoat dong bang phan mém
=  Dong goi 64 chan kiéu TQFP.
= Tan sé toi da 16MHz
= Diénthé: 4.5v-5.5v
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4.3.2 Kién triic ho AVR

‘ Data Bus 2-hit

Frogram Status
Flash - E
Program Counter and Control
Memaory -
Interrupt
k4 = 32x8 i Unit
Instruction General -
Register Purpose =P
= Redqistrers > Uniit
w
Instruction Watchdog
Decoder Y Y il Timer
@ g N
E W0
"] o
l ] £ ALU . Analog
Control Lines a2 b, Comparator
< :
] "
= = _
= £ “* /0O Module1
N Data <« sfe>| 110 Module 2
L SRAM
- 12 Module n
EEFROM >
10 Lines *

\/

Hinh 4.3 So dd khdi AVR

B¢ nhé Memory

B6 nh¢ vi diéu khién AVR c6 ciu trac Harvard 1a cdu tric c6 duong Bus riéng cho bd
nhd chuong trinh va bo nhd dir liéu. B6 nhd AVR duogc chia 1am 2 phin chinh: Bo nhd
chuong trinh ( program memory ) va bd nhé dir li€u ( Data memory ).

B0 Nhé Chuong Trinh : B nhé chuong trinh cua AVR 1a b nhé Flash ¢6 dung lugng
128 K bytes. B nhé chuong trinh ¢6 d6 rong bus 1a 16 bit. Nhitng dia chi dau tién ciia bd nhé
chuong trinh duoc dung cho bang véc to ngat. Can dé y 1 & vi diéu khién ATmegal28 b nhé
chuong trinh con c¢6 thé dugc chia 1am 2 phan : phan boot loader ( Boot loader program
section ) va phan tng dung ( Application program section ).

Phan boot loader chita chuong trinh boot loader. Chuwong trinh Boot loader 1a mot
phan mém nho nap trong vi diéu khién va duoc chay liic khoi dong. Phan mém nay co thé tai
vao trong vi diéu khién chuong trinh ciia ngudi str dung va sau d6 thuc thi chuong trinh nay.
MB&i khi reset vi didu khién CPU s& nhay t6i thuc thi chuong trinh boot loader trude, chuong
trinh boot loader s¢ do xem c6 chuong trinh nao can nap vao vi diéu khién hay khong, néu c6
chuong trinh can nap, boot loader s€ nap chuong trinh vao ving nhé tng dung (Application
program section ), roi thuc thi chuong trinh nay. Nguoc lai, boot loader s& chuyén t6i chuong
trinh ing dung c6 san trong ving nhd ing dung dé thuc thi chwong trinh nay.
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Phan tmg dung (Application program section ) 1a ving nhé chtra chwong trinh {mg
dung cta ngudi dung. Kich thude ciia phan boot loader va phan tng dung c6 thé tiy chon.
Hinh trén thé hién cu trac bd nhé chuong trinh c6 stir dung va khéng str dung boot loader, khi
stt dung phan boot loader ta thiy 4 word dau tién thay vi chi thi cho CPU chuyén toi chuong
trinh Umg dung cua nguoi dung (la chuong trinh ¢6 nhan start ) thi chi thi CPU nhay t6i phan
chuong trinh boot loader dé thuc hién trudc, rdi méi quay trd lai thue hién chuong trinh Gng
dung.

Bo6 Nh¢é Ditr Liéu : B6 nhé dit 1i€u cua AVR chia lam 2 phﬁn chinh 1a b6 nh6 SRAM
va bo nhé EEPROM. Tuy cung la bd nhd dir liéu nhung hai bo nhé nay lai tach biét nhau va
dugc danh dia chi riéng.

Bo nhé SRAM c6 dung lugng 4 K bytes, Bo nhé SRAM c6 hai ché d6 hoat dong la
ché d6 thong thuong va ché d6 twong thich voi ATmegal03, mudn thiét 1ap bo nhé SRAM
hoat dong theo ché do nao ta st dung bit cau chi M103C.

B6 nhé EEPROM : Day 1a bd nhé dir lidu co thé ghi x06a ngay trong lic vi diéu khién
dang hoat dong va khong bi mat dir liéu khi nguén dién cung cép bi cit. C6 thé vi b nhé dir
lisu EEPROM giéng nhu 1a 6 cimg ( Hard disk ) cia may vi tinh. Véi vi diéu khién
ATmegal28, b nhd EEPROM c6 kich thude 1a 4 Kbyte. EEPROM dugc xem nhu 1a mdt b
nhé vao ra duoc danh dia chi doc 1ap véi SRAM, diéu nay c nghia 13 ta can sir dung céac 1énh
in, out ... khi mudn truy xuét t6i EEPROM.

4.3.3 Tap lénh cua AVR

Tap 1énh dugc chia thanh cac nhom sau:

Cic 1énh toin hoc va logic: Mot s6 1énh dang chi y trong nhom nay 1a cong (ADD),
trir (SUB), nhan (MUL), chia (FMUL), x6a (CLR), tang (INC), giam (DEC).

Lénh ré nhanh: Gdm c6 cac 1énh nhay, 1énh goi chuong trinh con, Iénh tr& vé, 1énh
so sanh, 1énh ré nhanh.

Lénh di chuyén dir liu: Gom c6 cac 1énh sao chép dit liéu (MOV), xuat nhap dir
lieu, PUSH, POP.

Cac Iénh thao tac BIT: SBI, CBI, LSL, ...

Cic Iénh diéu khién MCU: NOP, SLEEP, WDR

4.3.4 Sw thyc thi
Cong vio ra

Cong vao ra la mot trong s6 cac phuong tién dé vi diéu khién giao tiép voi cac thiét bi
ngoai vi. ATmegal28 c6 ca thay 7 cong ( port ) vao ra 8 bit 1a : PortA, PortB, PortC, PortD,
PortE, PortF, PortG, tuong tng vo6i 56 duong vao ra. Cac cong vao ra cia AVR 1a cong vio ra
hai chiéu c6 thé dinh hudng, tirc c6 thé chon hudng ciia cong 1a hudng vao (input ) hay huéng
ra (output ). Tat cac cac cong vao ra cia AVR diéu co tinh nang Poc — Chinh stra — Ghi (
Read — Modify — write ) khi str dung chting nhu 13 céc cong vao ra sé thong thuong. Didu nay
c¢6 nghia 13 khi ta thay d6i hudng ctia mot chan nao d6 thi né khong lam anh hudng téi hudng
ctia cac chan khac. TAt ca cac chan cua cac cong ( port ) diéu co dién tré kéo 1én ( pull-up )
riéng, ta c6 thé cho phép hay khong cho phép dién tré kéo 1én nay hoat dong.

Pién tro kéo 1én 12 mot dién tro duoc dung khi thiét ké cac mach dién tir logic. N6 ¢6
mot dau duge ndi voi ngudn dién ap duong (thuong 1a Vee hodc Vdd) va dau con lai duoc ndi
véi tin hiéu 16i vao/ra ciia mot mach logic chuc nang. Pién tré kéo 1én co thé dugc lép dat tai
cac 161 vao cuia cac khdi mach logic dé thiét 1ap mirc logic 18i vao ciia khdi mach khi khong co
thiét bi ngoai ndi véi 181 vao. Pién trd kéo 1én cling co thé duoc lép dat tai cac giao di¢n gilra
hai khdi mach logic khong cung loai logic, ddc biét 1a khi hai khdi mach nay duge cap ngudn
khac nhau. Ngoai ra, dién tré kéo Ién con dugc lép dat tai 16i ra cua khdi mach khi 16i ra
khong thé ndi ngué)n dé tao dong, vi du céc linh kién logic TTL c6 cuc gép ho. Péi v6i ho
logic ludng cuc véi ngudn nudi 5 Vde thi gia tri coa dién tré kéo 1én thuong ndm trong
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khoang 1000 dén 5000 Ohm, tiy theo yéu cau cip dong trén toan giai hoat dong cta mach.
Véi logic CMOS va 16gic MOS chiing ta c6 thé str dung cac dién trd c6 gia tri 16n hon nhiéu,
thuong tir vai ngan dén mot triéu Ohm do dong ro ri can thiét & 16i vao 1a rat nho. Trong viéc
thiét ké cac vi mach tmg dung, néu mot IC ¢o ngo ra loai cyc thu dé ho giao tiép vai nhiéu IC
khac thi gia tri cua dién tro keo 1€n s€ tuong d6i nho (khoang vai tram Ohm). Boi vi luc nay
hé s fanout lon dan dén dong ngd ra cua IC phai lon dé da cung cap cho cac ngd vao cia cac
IC khéc, néu khong vi mach s€ hoat dong chap chon hodc co6 thé khong hoat dong.

M&i mot cong vao ra cua vi diéu khién duoc lién két voi 3 thanh ghi : PORTx, DDRX,
PINx. ( & day x la dé thay thé cho A, B,...G ). Ba thanh ghi nay s& dugc phdi hop v6i nhau dé
diéu khién hoat dong cua céng, chan han thiét lap céng thanh 16i vao ¢co st dung dién trd pull-
up, ..V.V.. .

B0 dinh thoi

Ta co 4 bo dinh thoi , bo dinh thoi 1 va 3 1a bo dinh thoi 16 bit, bo dinh thoi 0 va 2 1a
bo dinh thoi 8 bit. Dudi day 1a mo ta chi tiét cia 4 bd dinh thoi.

DATABUS

Count

TCMT=

OCFzA
{IntReqg.)

Fixen
TOP
WValues

YWawvelom
Genaraton

L Tk
Claar T iInLRen.)
Contral Logic
Direction TCLE Clock Selact
= Frige .
A [ r . Detector - I
Tor |BoTTOM L\

YV / -, i -~ .

| Frem Prescaler )

TimarCourtar A

OCFiB
{IntRag.)

Wawvafonm
zenaraton

| DA

DCFxC
{IntReaq.}

ICRx

L emsmssssm e

-

ICFx{irt.Req.)

Y

Waweform
Generaton

= OCxB

= OCxC

Edge
Distector

Hoise
Canecalar

{ Fram Analog

Compara

TCCRx=A

TCCR:B

TCCRwC

Hinh 4.4 So d6 khéi bd dinh thoi

r Ouput )

ICFPx

B0 dinh thoi 1 va 3 1a bo dinh thoi 16 bit, bo dinh thoi 1 sﬁ:,dung 13 thanh ghi lién
quan, con bd dinh thoi 3 sur dung 11 thanh ghi lién quan véi nhiéu ché d6 thuc thi khac nhau.
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Mot dém can dé ¥ 1a trong cac thanh ghi lién quan t6i bd dinh thoi 1 va 3 thi ¢6 nhiéu thanh
ghi dugc chia s€ cho ca hai by dinh thoi, chan han thanh ghi ETIPR c6 bit cudi la OCF1C
duoc dung cho b dinh thoi 1, céc bit con lai 1a dung cho bd dinh thoi 3. Tham chi ¢6 nhiing
thanh ghi chia s& cho b dinh thoi 0 hoac 2, chin han thanh ghi TIMSK c6 hai bit cudi dung
cho bd dinh thdi 2, hai bit dau dung cho bd dinh thoi 0, cac bit con lai dung cho b dinh thoi
1. Dé tim hiéu vé bo dinh thoi 1 (3) ta cin ndm vitng cac thanh ghi lién quan toi bo dinh thoi
1(3) va céac ché d6 hoat dong cia bo dinh thoi.
4.3.5 Thiét ké trng dung

Trong phan nay nay ta sitr dung phan mém théng dung CodeVision dé 1ap trinh cong

vao ra cho Atmegal6 (Thuéc ho AVR) bing cach tac dong vao thanh ghi PORTxx va
DDRXxX.

DDRxx : dé diéu khién cac huéng dit lidu cac chin cta cong. Khi DDRxx=0 thi ding
lam cong vao, nguoc lai, khi DDRxx=1 thi dung lam cong ra.
PORTxx: truy cép tai cac dia chi xuat nhap cia PORTx

» Chay chuong trinh CodeVision, chon File -> New -> Project -> OK

CodeVisionAVR . bnm.pr) - [Project Notes - baen, prj) |3
(3 Fie ER View Pt Tock Settings Windows Hoebp - F X
& e @ | AR ERRe  § ResE 7]

Navigcr | Code Tampiates | O £ #

B my Docurents B Moo Fower? & ATneaioh) pe

= Tiép theo, ta chon Project:
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4.4 Ho vi xir Iy ARM

4.4.1 T 5ng quan

Ngay 26/4/1985, miu san pham ARM dau tién san xudt tai cong ty ki thuat VLSI,
SanJose, bang Califonia dugc chuyén t6i trung tdm mdy tinh Acorn & Cambridge, Anh Quéc.
Mot vai gio sau, chuong trinh thir nghiém dau tién thanh cong. Nua thap nién sau d6, ARM
duogc phat trién rat nhanh chéng dé 1am nhan may tinh dé ban cta Acorn, nén tang cho cac
may tinh hd tro gido duc & Anh. Trong thap nién 1999, dudi sy phat trién ctia Acorn Limited,
ARM da thanh mdt thuong hiéu ding dau thé gisi vé cac img dung san phdm nhing doi hoi
tinh nang cao, st dung nang luong it va gia thanh thap.

_ Chinh nhd sy ndi tri vé thj phan da thuc ddy ARM lién tyc duoc phét trién va cho ra
nhiéu phién ban mdi. Nhitng thanh cong quan trong trong vi¢c phat tricn ARM ¢ thap nién
sau nay:

* Gidi thi€u y tudng vé dinh dang céc chi lénh dugc nén lai (thumb) cho phép tiét

kiém nang lugng va gia thanh ¢ nhitng h¢ thong nhd.

=  Gidi thiéu ho diéu khién ARM9, ARM10 va ‘Strong ARM’

= Phat trién mi truong lam viée 4o cia ARM trén PC.

= Céc ung dung cho hé théng nhung dya trén nhan xir Iy ARM ngay cang trd nén

rong rai.

Hau hét cac nguyén 1y cua hé thong trén chip (Systems on chip-SoC) va cach thiét ké
bd x1r 1y hién dai dugc sir dung trong ARM, ARM con dua ra mét sO khai niém méi <nhu giai
nén dong cac dong 1énh>. Viéc §fr dung 3 trang théi nhin 1€nh-gidi ma-thyc thi trong moi chu
ki may mang tinh quy pham dé€ thiét ké cac hé thong xtr Iy thuc. Do d6, nhén xu ly ARM
dugc stir dung rong rai trong cac hé thong phurc tap.

4.4.2 Kién triic ho

ARM lic dau duoc dit tén theo cong ty Acorn. ARM=Acorn RISC Machine (dich
mom na la chiéc may st dung tap 1énh don gian cua cong ty Acorn). Sau nay, do c6 thém

nhiéu cong ty cling phat trién va mot sé 1y do khac, nguoi ta théng nhat goi ARM=Advance
RISC Machine.

CAu trac co ban:
= Cau trac load-store
= Chi Iénh c6 chiéu dai cb dinh <32bit>
= CAu trac chi [énh ¢6 3 dia chi.

Thay vi chi dung 1 chu ki xung nhip cho tat ca cac chi 1énh, ARM thiét ké dé sao cho t6i
gian so chu ki xung phip cho mot chi I¢nh, do d6 tang dugc su phuc tap cho céc chi Iénh don
1¢. Cling nhu hau hét cac bo xur Iy dung tép lénh RISC khac, ARM cling sir dung cau tric
load-store. Biéu do6 cé nghia la: tat ca cac chi 1énh <cdng, trur...> déu duoc thuc hién trén
thanh ghi. Chi c6 Iénh copy gia tri tor b nhd vao thanh ghi<load> hodc chép lai gia tri tur
thanh ghi vao b6 nho<store> mdi c6 anh huong t6i bo nhd. Cac bo xur ly CISC cho phép gia
tri trén thanh ghi c6 thé cong vai gia tri trong b nhd, doi khi con cho phép gid tri trén bd nhé
co the cong vadi gia tri trén thanh ghi. ARM }(héng ho trg cau trac I¢nh dang “ttr bo nhd dén bd
nhd’. Vi thé, tat ca cac 1énh cua ARM c6 thé thudc 1 trong 3 loai sau:

= Chi lénh xur 1y dif liéu: chi thay ddi gié tri trén thanh ghi.

= Chi lénh truyén dir liéu: copy gia tri tir thanh ghi vao b nhd va chép gia tri tir bo
nhé vao thanh ghi.<load-store>

» Chi 1énh diéu khién dong 1énh: Bin‘h thuong, ta thuc thi cac chi 1€nh qchﬁ:a trong
mét vung nhé lién tiép, chi 1énh di€u khién dong 1¢énh cho phép chuyén sang cac
dia chi khac nhau khi thuc thi 1énh, té61 nhitng nhanh c6 dinh, <lénh ré nhanh>
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hodic 12 luu va trd lai dia chi dé phuc hoi chudi Iénh ban dau <chi 1¢nh r& nhanh va
két ndi> hay la chen 1én vung code cua hé thong <goi gidm sat-ngat phan meém>.
4.4.3 Tap lénh
Tét ca I¢nh ciia ARM déu 1a 32bit:
= (6 céu trac dang load-store.
»  Chu tric léqh dinh dang 3 dia chi (nghia la dia chi cua 2 toan hang nguén va toan
hang dich déu la cac dia chi riéng biét)
= MaJi chi I¢nh thuc thi mot diéu kién.
= (6 ca chi 1énh load-store nhiéu thanh ghi dong thoi.
= (6 kha ning dich bit két hop véi thuc thi 1énh ALU trong chi 1 chu ki may.
Céc 1énh cia ARM c6 thé chia thanh cac loai sau:
Céu triic chi 1énh c6 4 dia chi
Dang 1énh la:
Tén 1énh Pia chi 1 Piachi2  DiachiPich Dia chi ké tiép
Vi du:
ADD d, s, s2, next_i ;d := sl +s2
Céu triic chi 1énh c6 3 dia chi:
Dang 1énh:
Tén Iénh Pia chi 1 Dia chi 2 Pia chi Pich
Vi du:
ADDd, s1,s2;d:=s1+s2
Céu triic chi 1énh c6 2 dia chi:
Dang 1énh:
Tén Iénh Dia chi 1 Dia chi Dich
Vi du:
ADDd,sl;d:=d+sl
Céu triic chi 1énh ¢6 1 dia chi:
Dang 1énh:
Tén Iénh Dia chi 1
Vi du:
ADD s1 ; accumulator := accumulator + sl
Céu tric chi 1énh khong truy cép dia chi:
Dang 1énh:
Tén 1énh
Vidu
ADD ; top_of stack :=top_of stack +next_on_stack

4.4.4 Su thuc thi

Ciing nhu hau hét cac bo xtr 1y dung tap 1énh RISC khac, ARM ciing st dung céu triic
load-store. Piéu d6 c6 nghia 1a: tit ca cac chi 1énh <cong, trir...> déu duoc thyc hién trén
thanh ghi. Chi c6 Iénh copy gia tri tir b nhd vao thanh ghi<load> hodc chép lai gia tri tr
thanh ghi vao b nhd<store> mdi c6 anh hudng téi b nhd. Cac bo xur ly CISC cho phép gia
tri trén thanh ghi c6 thé cong voi gia tri trong bd nhé, ddi khi con cho phép gia tri trén bo nhd
6 thé cong voi gid tri trén thanh ghi. ARM khong hd tro ciu trac 1énh dang ‘ttr bd nho dén bod
nhé’. Vi thé, tit ca cac 1énh cia ARM c6 thé thudc 1 trong 3 loai sau:
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= Chi lénh xur 1y dif liu: chi thay ddi gié tri trén thanh ghi.

= Chi Iénh truyén dir liéu: copy gia tri tir thanh ghi vao bd nhé va chép gia tri tir bo
nhé vao thanh ghi.<load-store>

= Chi I¢nh diéu khién dong 1¢nh: Binh thuong, ta thyc thi cac chi 1¢nh chira trong mot
vung nh¢ lién tiép, chi lénh di€u khién dong 1énh cho phep chuyén sang cac dia chi
khac nhau khi thug thi lénh, to1 n~hf1'ng nhanh 5:6 dinh, <lénh ré nhanh> l}oég la Tuu
va trd lai dia chi dé phuc hoi phuéi 1énh ban dau <5:hi lénh r§ nhanh va két n6i> hay
la d¢ 1én vung code cua hé thong <goi giam sat-ngat phan mém>.

4.4.5 Thiét ké vrmg dung
Trong phan nay chiing ta s& tim hiéu phwong phép 1ap trinh hop ngit v6i ARM.
Xét chuong trinh sau:

AREA Hellow,CODE,READONLY ;Khai bao vung code
SWI_SwiteC EQU &0 ;Ki tu xuat o RO

SWI_Exit EQU &11 ;Ket thuc chuong trinh

ENTRY ;Diem bao hieu vao chuong trinh
START ADR R1,TEXT ;R1 chi den vung dia chi cua TEXT
LOOP LDRB RO0,[R1],#1 :RO:=[R1];R1:=R1+1

CMP RO,#0 ;RO chi toi gia tri cuoi hay chua
SWINE SWI_WriteC ;Neu chua ket thuc in

BNE LOOP ;thi quay nguoc lai vong lap

SWI SWI_Exit ;Quay ve lai chuong trinh quan ly
TEXT ="Hello World",&0a,&0d,0 ;Khai bao doan Text

END ;Chuong trinh ket thuc

Céch t6 chirc va thyc thi tap 1énh cia ARM: Cach t6 chiic ciia nhan ARM khong thay
d6i nhiéu trong khoang 1983-1995:d¢én ARM7-sir dung dong chay 1énh sir dung 3 tac vu. Tur
1995 tro vé sau, da xuat hién mot vai nhan ARM méi duoc gi6i thidu c6 dong chay 1énh st
dung 5 tac vu.

1 fetch decode | execute
2 fetch decode | execute
3 fetch decode | execute
instruction
> time

Hinh 4.5 Chi 1énh mét chu ki may st dung dong chay 1énh c6 3 tac vu
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1 |[fetch ADD| decode | execute
2 fetch STR| decode |[calc. addr.| data xfer
3 feich ADD decode | execute
4 fetch ADD decode | execute
5 fetch ADD| decode | execute
instruction
—  time

Hinh 4.6 Dong chay 1énh 3 tac vu

Thoi gian dé bo xir Iy thuc thi mot chuong trinh 1a:

T _ Ny x CPI
prog —
fclk

Trong d6 CPI 1a s6 xung nhip trung binh can cho mdi chi 1énh, Ninst 1a s6 chi 1énh thyc
thi mgt chuong trinh<la ¢ dinh>, felk 1a tan sb xung nhip. Véi cong thure trén, ta c6 2 cach dé
giam thoi gian thuc thi mot chuong trinh:

+ Tang tan sb xung nhip: diéu nay doi hoi trang thai cia mdi tac vu trong dong chay
1€nh 1a don gian, va, do do, s6 tac vu s& tang thém.

+ Giam CPI: diéu nay doi hoi mdi chi 1énh can nhiéu dong chay 1énh hon véi tac vu
khong ddi, hodc cac tac vu can don gian hon, hodc két hop ca 2 lai v&i nhau.

ARM dua ra ciu tric mdi dong chay 1énh c6 5 tac vu, v6i cach md phong tya nhu ciu
trac von Neumann, v6i ving nhé dit lidu va chuong trinh riéng biét. Tir cu tric 1énh c6 3 tac
vu dugc chia nho lai thanh 5 tac vu ciing lam cho mdi chu ki xung nhip sé& thuc hién mot cong
viéc don gian hon & mdi tram, cho phép c6 thé tang chu ki xung nhip ctia hé thong. Su tach
r01 bd nhd chuong trinh va bd nhé dir liéu <cache chira cac chi 1énh I-cache va cache chura div
liéu D-cache 1a tach roi nhau> ciing cho phép giam dang ké tai nguyén chiém ctia mdi chi
1énh trong mdt chu ki may.

Céu héi cudi chwong

Trinh bay cac dic diém ciia ho vi xur Iy AT89C

Néu kién tric chung cta ho vi xir Iy AT89C

Trinh bay vé cac 1énh logic cia AT89C

Trinh bay cac thanh ghi ctia Timer trong vi xu ly AT89C
Trinh bay céc ché do hoat dong cua Timer trong AT89C
Trinh bay vé bd nhd va cac cong trong ho vi xir Iy AVR
Néu cac budc dé lap trinh cho AVR véi CodeVision
Trinh bay cac dic diém cua cac 1énh trong vi xir Iy AVR

©OoNo kWM RE

Phan tich sy khac nhau gitra dong chay 1énh c6 3 tac vu va dong chay 1énh c6 5 tac vu
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PE THI THAM KHAO

Pés1
Cau 1:
Cau 2:
Cau 3:
Cau 4.

Pé 562
Céu 1:
Céu 2:
Céu 3:
Céau 4.

Pésd 3
Cau 1:
Cau 2:
Cau 3:
Cau 4.

Pé sb 4
Cau 1:
Cau 2:
Cau 3:
Cau 4.

Pésb 5
Céu 1:

Trinh bay cac phuong phap biéu dién kién tric cua hé théng nhung.

Phén tich ddc diém, chirc ning cta hé thong bus dia chi trong hé théng nhing.
Trinh bay vé trinh diéu khién ngit.

Néu cac budc lap trinh cho AVR voi CodeVision

Thé nao 1a Soft Real Time System, cho vi du.

Néu cau tao, dic diém céc loai b nhd RAM.

Trinh bay nhitng dic diém ctia hé diéu hanh trong cac hé thong nhing.
Trinh bay vé céc ché do hoat dong cua Timer trong vi xtr Iy AT89C

Thé nao 1a Hard Real Time System, cho vi du.
Néu ciu tao, dic diém cac loai bd nhé ROM.
Néu va phan tich cac diéu kién can cia RMS.
Néu kién tric chung cua ho vi xir Iy AT89C

Trinh bay vé mo hinh phat trién hé théng nhiing Spiral.

Néu céc co ché quan 1y bd nhé véi hé thong nhing.

Thé nao 1a tién trinh, trinh bay vé quan 1y tién trinh trong hé thong.
Néu dic diém cua tap 1énh cua vi xir Iy ARM.

Trinh bay vé mé hinh phat trién hé thong nhiing Water Fall va cic wu khuyét

diém ctia n6 so voi cac phuong phép truyen thong.

Cau 2:
Cau 3:
Cau 4:

Pésb 6
Cau 1.
Cau 2:
Cau 3:
Cau 4.

Néu nhiing wu diém ciia phuong phap vao ra song song.
So sanh cac hé théng don tién trinh va cac hé thong da tién trinh.
Trinh bay vé hoat dong clia cic cong trong vi xir Iy AVR.

Tai sao ta str dung phuong phap phén 16p dé biéu dién kién trac hé théng nhiung?
Trinh bay nhiing dic diém phan cimg ctia mot hé théng nhung.

Thé nao 12 MiddleWare software, Application software? Cho vi du.

Néu sy thuc thi cua cac I¢nh trong vi xtr Iy ARM.

GOI Y PAP AN

Pésol

Céau 1:

nhung.
Goiy

Trinh bay cac cdu truc c6 thé dugc dung dé biéu dién kién tric cua hé thong

Module
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= Component and Connector
= Allocation
CAu 2: Phan tich dic diém, chic ning cua hé théng bus dia chi trong hé thong nhung,
Goiy
= Vitri
* Do rong bus
» Chu tao
=  Nhiém vu
Cau 3: Trinh bay v& trinh diéu khién ngat.
Goiy
= Ngit Level Triggered
= Ngit Edge Triggered
= Céc chuc nang chinh cua trinh diéu khién
Cau 4: Néu cac budc lap trinh cho AVR véi CodeVision
Goiy
Trinh bay cac budc lam viéc vdi Code Vision Wizard trong Code Vision
Pé 6 2
Cau 1: Thé nao 1a Soft Real Time System, cho vi du.
Goiy:
Trinh bay vé cac hé thong thoi gian thyuc trong d6 sai khac vé thoi gian khong gay hau
qua 16n vé tai san, con nguoi.
Cau 2: Néu cu tao, dic diém cac loai bd nhé RAM.
Goiy
= Trinh bay vé cac loai SDRAM, DRAM ...
= Céu tao c4c 6 nhé va dic diem
=  Phuong phap truy cap dén cac phan tir nhé
Céau 3: Trinh bay nhimng dic diém cta hé diéu hanh trong cac hé théng nhung.
Goiy

CAu 4: Trinh bay vé cac ché do hoat dong cua Timer trong vi xtr Iy AT89C

Pé so 3
Cau 1: Thé nao 1a Hard Real Time System, cho vi du.
Goiy
Trinh bay nhiing h¢ thong ma trong d6 viéc sai khac vé thoi gian s& dan dén nhiing
hau qua nghi€ém trong vé tai sdn va nguoi.
Cau 2: Néu ciu tao, dic diém céc loai bd nhd ROM.
Goi y
= Trinh bay vé cac loai ROM ...
» (Chu tao cac 6 nhé va dic diém
=  Phuong phap truy cdp dén cac phan tir nhé
Cau 3: Néu va phan tich cac diéu kién can ctia RMS.

4

Goiy
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Dé s6 4
Cau 1;

4

Goiy

Cau 2:

4

Goiy

Cau 3:

4

Goiy

Cau 4:
Goiy

Pésd 5
Céu 1:
diém cua nd
Goiy
.

Cau 2:

4

Goiy

Cau 3:

4

Goiy

Trinh bay don sir dung
Trinh bay vé da st dung

: Néu kién trac chung cua ho vi xir Iy AT89C

So dd khéi
M0 ta céc khdi

Mo ta cac chan

Trinh bay vé mé hinh phat trién hé thong nhiing Spiral.

So d6 khéi

Trinh bay cac phase ciia mé hinh

So sanh v&1 mo hinh warterfall

Néu cac co ché quan 1y bo nhé véi hé thong nhing.

Trinh bay vé phan cap bd nhé trong hé thong nhung
Trinh bay vé Memory Management

Thé nao 14 tién trinh, trinh bay vé quén 1y tién trinh trong hé thong.

Dinh nghia chwong trinh, tién trinh
Don tién trinh
Pa tién trinh

Néu dic diém cua tap 1énh cia vi xir Iy ARM.

Kich thudc 1énh
Dang 1énh
Kiéu thyc thi

Trinh bay vé mo hinh phat trién hé thong nhing Water Fall va cac wu khuyét

50 v&i cac phuong phép truyén thong.

So db khdi
Trinh bay céc phase ciia m6 hinh
So sanh v4i mo hinh Spiral

Néu nhimng wu diém cta phuong phap vio ra song song.

Tbc do

Céu tao day

Két ndi véi thiét bi ngoai vi

So sanh cac hé théng don tién trinh va cac hé thong da tién trinh.
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Cau 4:
Goiy

Pés6 6
Cau 1:
Goiy

Cau 2:

Cau 3:

Goiy

Cau 4:
Goiy

Do phtrc tap cua thuat toan quan ly
Hiéu suit ctia hé théng
Trinh bay vé hoat dong cta cac cong trong vi xtr Iy AVR.

Vi tri, cAu tao
Cac thanh ghi
Céc ché do hoat dong

Tai sao ta str dung phuong phap phan 16p dé biéu dién kién trac hé thong nhiing?

Vi tri, cAu tao

Céc thanh ghi

Céc ché do hoat dong

Trinh bay nhiing ddc diém phan cimg ciia mot hé théng nhung.

Trinh bay su khac nhau giita hé théng thuong va hé thong nhiung
Céc han ché vé bd nhé
Han ché vé kich thudc

Han ché vé nang lugng

Thé nao 1a MiddleWare software, Application software? Cho vi du.

Trinh bay vi tri, chirc nang ctia MiddleWare
Trinh bay vi tri, chlrc nang cua Application

So sanh hai kiéu phan mém nay

Néu sy thuce thi cua cac 1énh trong vi xtr [y ARM.

Trinh bay chi Iénh xur 1y dir li¢u
Trinh bay chi 1énh truyén dit lidu
Trinh bay chi 1énh diéu khién dong
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