Giéi thieu ARM
eeeD---
Nguwoi viét: Bui Trung Hiéu
Webmaster: Khoa hoc va tudi tré

Loi mo dau:

Ung dung cho cdc hé thong nhiing hién nay ngady cang tro nén phic tap, khong phai
don gian chi la diéu khién mét chot dén giao thong dinh thoi, dém so nguoi ra vdo cira, diéu
khién déng co ON-OFF, hién thi mdt cdu thong bdo trén LCD ..v.vv.. xu thé tdt yéu, cdc nhan
diéu khién can c6 cau hinh manh hon, ddp iing thoi gian thuc tot hon cdc nhéan diéu khién
8bit dang dung!

Nhuw di phdn tich ¢ mét sé bai viét truée, & ta da phan van sir dung nhén diéu khién
8 bit cho cdc g dung, va nhw thé, vo tinh da thu hep kha ndng diéu khién cdc hé thong
nhiing. Chinh sw han ché vé dung heong bé nhé chicong trinh-dit liéu ciing da anh hirong
khong it toi pham vi ung dung cua no. Khi dung vi diéu khién 8bit lam mot b diéu khién PID
kinh dién <cho déng co chdang han> ciing la mét co gang khong nhé tir nguoi ldp trinh, dimg
néi dén viéc dung no vao cdac ung dung dva trén co so ly thuyét diéu khién hién dai, doi dé
chinh xdc cao, dap vng thoi gian thiee tot!” Tat nhién, véi vi diéu khién 8bit, ban van cé thé
ding dé diéu khién mo 16 nhiét, hay nhing doi tuwong cé mirc quan tinh 1om!’> Di kém véi viée
diéu khién co6 gang dy la gidi thudt sé phirc tap 1én. Ban con hodi nghi? Cit thir di, ban dau,
ban thu nhé gidi thudt diéu khién bang cdc Iy thuyét todn hoc, su c6 gang han ché dung
liwong bo nhé chwong trinh sé lam tang thoi gian xu Iy va can nhiéu 6 nhé trung gian. Tuy
nhién, néu ban sir dung cdc nhan 8bit co tan s0 dao dong lon thi ket qud ciing chdp nhdn
dwoc! Néu nhan 8bit a ay hé tro tinh todn s6 thuc thi két qua con 16t hon!

Khéng thé néi rang véi nhan diéu khién 8bit, ta chang lam nén tro tr(fng gi, vi nhu
vay, di phii nhdn két qua lau nay cia phan déng dan lap trinh vi diéu khzen nhat la doi véi
sinh vién ta, luon nang dong, sang tao! Chi c6 thé néi rang, cdc két qua dy luén bi han ché
khi ta itng dung vao cong nghé cao: truyén thong da phirong tién, xir Iy am thanh, hinh anh,
cdc thiét bi hé tro cd nhan <PDA>, cdc ung dung trong mobile robot linh hoat, tw hanh va

‘biét ung xu’..vv... Yéu cau nhitng hé thong can su linh dong, tiéu ton it nang luong, nho gon,
nhung cau hinh manh va tinh nang phic tap luén dwoc dat ra. Nhu cau thi truong can, nguoi
lam ki thudt khéng thé bo qua trong thoi budi canh tranh hién nay!

Va nhue thé, moi ban cung toi di vao kham pha nhitng c6i moi! Nhitng buoc di dau
tién bao gio ciing co thé vap ngd! Va thé, téi can sw givp sirc, phé binh va dong gop cua moi
ngueoi, biét ddu, khi nao ddy, téi ¢é 16 di vao ngé cut, con c6 tiéng kéu va vong tay don vé dat
me!

Than chao!

' Vi du dua ra t6i chua tinh dén sai sé do sensor.

2 Theo tinh toan ban du cua t6i thi ta du sirc dung mot nhan didu khién 8 bit cho viéc didu khién md 16 nhiét véi
3 tap bién ngdn ngit ngd vao va 2 ngd ra tudn tw, mdi bién ngdn ngir ¢ 7 cap diéu khién vai thoi gian ldy mau
khoang 0.5 gidy
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A. ARM - Déi nét vé lich svr hinh thanh va phdt trién:

Ngay 26/4/1985, miu san phdm ARM dau tién san xudt tai cong ty ki thuat VLSI,
SanJose, bang Califonia dugc chuyén tdi trung tim may tinh Acorn & Cambridge, Anh
Qudc. Mot vai gio sau, chuong trinh thir nghiém déu tién thanh céng va ho da khui sim
banh an mung!

Ntra thap nién sau do, ARM dugc phat trién rat nhanh chong dé 1am nhan may tinh dé
ban cta Acorn, nen tang cho cic may tinh hd trg gido duc & Anh. Trong thap nién 1990,
duoi sy phat trién ctia Acorn Limited, ARM di thanh mét thuong hiéu dung dau thé gidi
vé cac img dung san pham nhiing doi hoi tinh ning cao, sir dung ning luong it va gia
thanh thap.

Chinh nho su ndi troi vé thi phén da thac déy ARM lién tuc dugc phat trién va cho ra
nhiéu phién ban méi. Nhitng thanh céng quan trong trong viéc phat trién ARM & thap
nién sau nay:

0 Gi6i thiéu y twong vé dinh dang céc chi 1énh duoc nén lai (thumb) cho phép
tiét kiém niang luong va gia thanh & nhitng hé théng nho.

0 Gi6i thiéu ho diéu khién ARM9, ARM10 va ‘Strong ARM’

0 Phat trién méi truong lam viée 4o ciia ARM trén PC.

0 Céc tmg dung cho hé théng nhung dua trén nhan xt Iy ARM ngay cang trd
nén rong rai.

Hau hét cac nguyén 1y cta hé thdng trén chip (Systems on chip-SoC) va cach thiét ké
bd xtr 1y hién dai dugc str dung trong ARM, ARM con dua ra mot s6 khai niém méi <nhu
giai nén dong cac dong 1énh>. Viéc sir dung 3 trang thai nhan 1énh-giai ma-thyc thi trong mdi
chu ki may mang tinh quy pham dé thiét ké cac hé thong xir 1y thyc. Do d6, nhan xir Iy ARM
dugc st dung rong réi trong cac h¢ thong phtrc tap.

B. So lwoc vé thiét ké nhdan diéu khién:

Viéc thiét ké cac nhan diéu khién da dung van la mong udc cua hau hét ki su. Piéu do,
doi hoi nhiing nghién ctru ti mi, chi tiét, ¢y mau thudn va ca su thoa hiép. Trong phan nay, ta
s€ ban v€ mot s6 khai niém xung quanh viéc thiét ké phan ctmg cho nhéan diéu khién, thiét ké
tap 1énh, cAu tric may tinh so thuc thi 1énh dang stored-program.

B.I.  D6i nét vé thiét ké phdn citng:

May tinh la mot thiét bi hoat dong & toc do rat cao. Nhitng vi xur 1y hién dai c6 thé bao
gom dén vai triéu transistor <hién tai dang sir dung cong ngh¢ 90nm> va ching déng ngat
dén hang tram triéu lan trong mot gidy. Tat ca ching (Transistor) déu phai hoan hao, ching
c6 Transistor nao dugc phép sai 1éch hoac hoat dong ngau nhi€n, mdt sai I¢ch nhé ctia du chi
1 Transistor ciing c6 thé gay sai léch cho ca hé théng! Ban ¢t tudng twong-so sanh mot doi
quan tinh nhué thién chién duoc huin luyén cong phu dan quéan khap chién tuyén, bat ki 1 vi
tri nao khong chién dau dugc ciing lam ca doi quan that thu! <hozc don gian hon, ban ctr nghi
la minh phai hoc qua 5-6 moén tién quyet moi ¢ thé 1am ludn van t6t nghiép- néu rét bat ki
mon nao cling khong dugc nhan dé tai!> Nhu thé, ta thay su phirc tap dén mirc ndo ctia mot
vi diéu khién!

Tuy nhién, khong phai cong nghé bat dau vao ché tao ban dan kich thudc micro, nano
ngay dugc, day 1a mot qua trinh phat trién 1au dai, tir dng chan khong, mot Transistor, vai
Transistor, mach tich hop (IC) dén mach tich hop rat cao (VLSI) voi vai tri€u Transistor hiéu
{mg truong trén mdi chip don 18!

B.II  Céu triic mdy tinh sé sir dung chiong trinh luu triv: <Stored-program>
Xem hinh sau:
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FF..FFg
instructionsq
I . _ __!\ R S
registers | Eﬂd_rﬁssl/{ data ‘
processor \\I _ V/
instructions
and data Ll laat 00..00
--UU4g

Hinh 1: Mé hinh may tinh s6 sir dung chwong trinh lwu triv
Ta chti thich mot cach dé hiéu nguyén 1y hoat dong cua bd xur Iy dang nay: <dya trén
md hinh c6 PC>
0 Bo xur ly dua ra dia chi ké tiép cho thanh ghi (PC) truy cip vao ving nhg, nhan chi
1€nh thuc thi, chi 1énh thuc thi chira cac dia chi cua dir liéu chuong trinh <s€ phan tich
& phan sau>, thanh ghi dung cac dia chi nay dé truy cap vao ving nhd dé lay dir liéu,
dir ligu day dugc ding dé xir Iy trong nhén tinh toan <qua bd ALU chang han>, két
qua cudi cung s€ duge ghi ngugc lai b nhé bang dia chi dinh trudc hoic dia chi trung
gian, hodc qua thanh ghi tich lily. <phan t6 chirc bd nh¢ trong chuong trinh duoc viét
ki trong gido trinh mén Vi xit [y cua thay H6 Trung My>
0 Ban tuong twong bd nhé 1a mot kho hang, chira tat ca don hang va hang hoa di vao sd
sach. T4t ca hang héa duoc ban ra thi trudng lan luot theo trinh ty don dit hang, va
ngudi chii quan 1y chi biét sé thir tr don hang. Dé ban san pham, anh ta doc s6 thi ty
don hang, s6 tht tu Ay dai dién cho mot khach hang cu thé, nguoi ta vao kho, d6i
chiéu s6 thu tu don hang dé biét tén khach hang, yéu cau ciia khach hang. S6 hang
hoéa, loai hang héa can phai 14y ...
0 Tandi cu thé hon bang cac con sé dé dé hinh dung: Ngudi chii quan 1y da thyc
hién xong don hang thtr 3, anh doc tiép:
=  “Pén don hang thir 4”
0 Nguoi ta vao kho hang 14y don hang thir 4. Trong don hang thtr 4 ghi: khach
hang Nguyén Vin A, 6ng A can mua 10 chiéc 40 16ng thu, 100 quéan bo.
Nguoi quan 1y nhin vao don hang va doc tiép:
= “10 4o long thu”
0 Anh phu trach 16 hang 4o 16ng thu vao kho ldy du sé luong yéu cau. Nguoi
quan ly doc:
= “100 quan bd”
0 Anh phu trach 16 hang quan bo vao kho ldy ding s6 lugng dy.
0 Ngudi chu 16 hang cho qua may dém timg loai hang, doc tén khach hang dén
nhén hang va tiép tuc doc:
=  “Pén don hang thi 5”...vv
Trong vi du trén, ngudi quan 1y [am nhiém vu cta thanh ghi PC, don hang 1a chi Iénh
thuce thi, cac ngudi quan 1y kho hang 1a cac dia chi truy cdp vao ving nhé dit liéu, may dém
hang lam nhiém vu cua ALU, dé hoan thanh chi 1énh, ta phai truy cap bd nh¢d dir li¢u 2 lan
<2 lan vao kho ldy hang>.... Néu ta 1am viéc trén thanh ghi, chi c6 cac mirc 0-1 trén thanh
ghi 1a thay d6i sau mdi lan truy cp vao ving nhé hodc xir Iy qua ALU.
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B.1ll. Dang don gian cua bo xu ly:
C6 thé gdm nhitng phan co ban sau:
i. Program Counter (PC): thanh ghi gilr dia chi cta chi 1énh hién tai.
i1. Thanh ghi tich lity (ACC): gitr gia tri dir liu khi dang 1am viéc.
iii. Pon vi xir 1y s6 hoc (ALU): thyc thi cac 1énh nhi phan nhu cong, trir, gia
tang...
iv. Thanh ghi chi Iénh (IR): gitr chi 1énh hién tai dang thuc thi.

Nhén xtr Iy don gian MUO dugc phat trién dau tién & dai hoc Manchester-Anh Quoc
la nhan xtr 1y c6 chi 1énh dai 16bit, véi 12bit dia chi <8kBytes> va 4 bit opcode; cau truc
chuén cho chi 1énh ¢6 dang:

4 bits 12 bits
[ opcode 1 S J

—

Hinh 2: Cau tric chuan cho chi lenh cua MUO
Vi du don gian vé thiét ké duong truyén dit lidu<datapath> ctia nhan xtr ly MUO:
address bus

i ]

PC control _ IR
¥ W memory
;1’ ALY\ acc | ‘

. data bus .
Hinh 3: Vi du vé dwong truyén dir li€u ciia MUOQ

Ta dang xét viéc thiét ké & cAp chuyén d6i mirc thanh ghi(RTL): PC chi dén chi 1énh
can thyc thi, load vao IR, gié tri chira trong IR chi dén ving dja chi 6 nhg, nhan gia tri, két
hop vé6i gia tri dang chira trong ACC qua don vi xu ly ALU dé tao gia tri m6i, chira vao
ACC. Mbi chi 1&énh nhu vay, tiy vao s6 14n truy cép 6 nhé ma tdn s6 chu ki xung nhip twong
duong. Sau mdi chi 1énh thyc thi, PC s& dugc ting thém.
B.IV. So qua vé cdch thiét ké cdu tric tdp lénh:

IV.1.  Céu triic chi Iénh c6 4 dia chi:

f bits n bits n bits n bits n bits
[_functian I op 1 addr. J op 2 addr. l dest. addr. |next_i addr.

Hinh 4: Ciu tric chi I¢nh c6 4 dia chi

Vi du:
ADD d, s1, s2, next i ;d=s1 +s2
IV.2. Céu tric chi Iénh ¢6 3 dia chi:
f bits N bits n bits N bits
qunction J op 1 addr. ] op 2 addr. | dest. addr.
Hinh 5: Céu tric chi Iénh ¢6 3 dia chi
Vi du:
ADD d, sl, s2 ;d=sl+s2
IV.3.  Cdu triic chi lénh ¢6 2 dia chi:
f bits n bits n bits
function | op 1 addr. | dest. addr. |
Hmh 6 Cau truc chl lenh co 2 dla chl
Vi du:
ADD d, sl ;d=d+sl
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IV.4.  Cau tric chi lénh ¢é 1 dia chi:
f bits N bits

function ] op 1 addr. ]
Hlnh 7: Céu truc chi lenh ¢6 1 dia chi

Vi du:
ADD sl ; accumulator := accumulator + s1
IV.5.  Cau tric chi Iénh khong truy cdp dia chi:
f bits
[ functlonj
Hinh 8: Céu tric chi Iénh khéng truy cép dia chi
Vi du:
ADD ; top_of stack :=top of stack +next on_stack

B.V. Céc ché do dinh dia chi:

Céc ché do dinh dia chi co ban, ban tham khao ¢ sach Vi xu [y cua thay HO Trung My.
C6 thé tlly nha san xuét dua ra 8 hoic 9 ché do khac nhau. Tuy nhién, n cing mot muc nén
nhu nhau.
B.VI. Cdu triic Iénh CISC vd RISC:

May tinh chi hiéu cac mirc 0/1 trén mdi transistor cu thé, ngudi sir dung mudn thuc
hién mot chuong trinh nao day, phai nap cac mi 1énh 0-1 vao b nhé cho méy tinh. C6 3 cach
co ban dé 1am viéc ay:

1. Viét ngay dang ma may 0-1 va nap vao bg nho. Cach nay rat kho thyc thi.

2. Vlet dang tén goi nhé bang hop ngt, sau d6 bién dich ra ma may, cip nay ciing rat
gan v4i ngdn ngit may va ciing kho thuc hién véi cac chuong trinh phuc tap. Tuy
nhién, ciu tric gon nhe.

3. Viét bang mot ngdn ngir cip cao, sau d6 ding mét trinh bién dich <compiler> dé
dich ra ma may. Cach nay tuy dé véi nguoi | viét chuong trinh nhung ciing sé& 1am
chuong trinh c6 dung lugng 16n hon néu viét bang ASM. Va thach thirc 1a 1am sao
cac nha san xuat phan mém, phan clng bat tay nhau dé chuong trinh bién dich nay
that chuan tic, nho gon, khong tao nhiéu code trung gian.

VI1. Néuvdn dé:

Trong sudt thap nién 1980, cac nha thiét ké c6 gang thu hep khoang cach giita ngon
ngir cAp cao ctia con ngudi va ngdn ngit may, ho da dua ra cu trac cac chi 1énh phirc tap-
CISC, c6 céc ché do dinh dia chi khac nhau, mdi 1énh thuc thi can nhiéu lan dinh dia chi dé
léy dit liéu, va do do, tén nhiéu chu ki xung nhip cho méi chi lénh.

Néu viéc giam thiéu ranh gidi gitra tap 1énh cua vi didu khién va ngdn ngit cip cao
khong phai 1a mot cach hay dé may tinh hoat dong hiéu qua, cac nha thiét ké phai lam sao dé
t61 wu tc do xir 1y?

VI1.2. Thiét ké tap lénh dua trén CISC va RISC:

Néu mubn biét cach 1am dé vi xur Iy hoat dong nhanh hon, ta phai biét vi xir 1y ding
hau hét thoi gian cua chung vao viée gi? Chung ta dé nghi rang: Vi xit Iy tat nhién ding hau
hét thoi gian ciia né dé tinh todn’; nghia 1a thoi gian hau hét & bd ALU. Thét ra, theo thong
ké thi suy doan nay hoan toan sai lam:

Loai chi 1énh Str dung
Chuyén dir liéu 43%
Diéu khién dong chay <lénh> 23%
Tinh toan s hoc 15%
So sénh 13%
Phép toan logic 5%
Khac 1%

Bang 1: Bing thong ké cac loai chi 1énh thudng ding
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Chu ki lénh:

Thong thuong, dé thuc thi mot chi 1énh, qué trinh co thé bao gém cac budc sau:

1.

SAINANE R e

Nhan 1énh tir by nhé <fetch>

Giai ma 1€nh, xac dinh cac tac dong can co va kich thuée 1énh <decode>

Truy cdp cac toan hang c6 thé duoc yéu cau tir thanh ghi <reg>

Két hop toan hang diy v6i dé tao thanh két qua hay dia chi bd nhg <ALU>

Truy cép vao bd nhd cho toan hang dir li¢u néu can thiét <mem>

Viét két qua nguoc lai bang thanh ghi <res>

So sanh CISC va RISC:

ii.a.  Kién triic tdp lénh RISC:

C6 cac dic diém quan trong sau:
0 Kich thudc cac chi 1énh 1a ¢b dinh <32 bit> véi chi mot vai dinh dang.
<CISC c¢6 kich thuéc tap 1énh thay d6i voi rat nhiéu dinh dang khac nhau>
¢ Strdung kién triic load-store cac chi lénh xir 1y dir 1iéu hoat dong chi
trong thanh ghi va céach ly vdi céc chi 1énh truy cép bd nhd <CISC cho
phép gia tri trong bo nhd dugc dung nhu nhu todn hang trong céc chi 1€nh
xu ly dir ligu>
0 GOm mdt s6 16n cac thanh ghi da dung 32 bit, cho phép cau trac load-
store hoat dong hiéu qua. <CISC c6 rat nhiéu thanh ghi, nhung hau hét dé
chi dé str dung cho mot muc dich riéng biét ndo day-vi du cac thanh ghi di
liéu va dia chi trong Motorola MC68000>

ii.b. T chirc tdp lénh RISC:
0 Giai mi cac chi 1énh logic bang két ndi phan ctirg <CISC str dung rat
nhiéu code trong ROM giai ma cac chi 1énh>
0 Thyec thi chi 1énh theo cau triic dong chay <xem hinh dugi> <CISC it
khi cho phép cac dong 1énh thyc thi kiéu nay, chung phai tuan tu hét dong
1énh nay mai dén dong 1énh khac>

1 fetch] dec | reg | ALU [mem| res
2 ‘fetohl dec l reg IALU ‘meml res ]
3 \_fetchi dec ‘ reg ‘ ALU ‘mem| res |
instruction
» lime

Hinh 9: Thyc thi I¢nh theo ciu triic dong chay
¢ MGt chi 1énh thyc thi trong 1 chu ki xung nhip <CISC can nhiéu chu ki
xung nhip dé hoan thanh mot 1énh>
ii.c.  Diém manh cua bé xir Iy dung tdp lénh RISC:
0 Kich thuéc miéng ban dan nho hon: bd xtr Iy don gian doi hoi it
transistor hon, do do, kich thudc can dung nho lai, danh vung dién tich
trbng dé ting cac chuc ning nhu bd nhé cache, chirc ning quan 1y bo nhd,

.VV...

0 Thoi gian phat trién mot san pham ngan hon <do ki thuat don gian
hon>

¢ Cau hinh manh hon: diéu nay c6 vé kho tin, tuy nhién, dé y cac lap
luan:
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° Nhirng vat nhd hon thi c6 tan s6 hoat dong tu nhién 16n hon
<coOn trung dap canh nhanh hon bd cau, bo cau dap canh nhanh hon dai
bang...>

o Khi ta dt ra cac chi 1énh phirc tap, tuy né gan giii véi ngdn ngi
cap cao, nhung nhu thé, vo tinh cting lam céac chi 1énh khac phure tap 1én,
va dé thye thi mét chi 1énh nhu vay can ton nhiéu chu ki xung nhip. Trong
khi d6, néu dung RISC chi mat mot chu ki xung nhip cho mdi 1énh, khi ta
phan nhé van dé phirc tap thanh cic van dé don gian thi cach giai quyét s&
t6t hon.

Tén s6 hoat dong t6i da ciia RISC va CISC:
¢ Nhu vi von ¢ trén, RISC nhinh hon, tuy nhién, cling c¢6 giai doan CISC
c6 tan sd xung nhip 16n hon RISC, mic du vy, thoi gian dé hoan tit mot
Iénh cua CISC cling cham hon RISC do 1 chi Iénh cua CISC can nhiéu chu
ki xung nhip dé hoan tat.

Nhitng diém bt tién ciia RISC:
¢ Khong phai RISC chi co diéu thuan loi, nd cling c6 mot vai bat cap, ma
cu thé la:

o M3 1énh ctia RISC khong phong phu bang CISC.

° Khong thé thuc thi cac m3 1énh cta x86.

0 Diém bat tién thu 2 dugc ké trén kho dé stra doi, phai dung cac phan
mém hd trg nén co sd cho RISC, tuy nhién, v4i may tinh cta IBM, c6 thé
bi tir chéi.

0 Diém bét tién thi nhét phat sinh vi cu tric tap 1énh cua RISC la cb
dinh, né s€ tré nén nghiém trong<lam chdm h¢ thong> néu phai giai quyét
cac cong viéc phuc tap. Néu khong c6 bd nhd phu cache s& dan toi viée
can nhiéu bing thong cta bd nhé chinh, didu d6 1am tiéu tén nhidu ning
luong.

C. Kién tric t6 chirc cia ARM:

CL So luoc vé tén goi:

ARM luc dau duogc dit tén theo cong ty Acorn. ARM=Acorn RISC Machine (dich
mom na la chiéc may su dung tap Iénh don gian cua cong ty Acorn). Sau nay, do c6 thém
nhiéu cong ty cung phat trién va mét so ly do khéc, nguoi ta thong nhat goi ARM=Advance

RISC Machine.

C.II.  Su ké thira cdu triic:

Vi cac m@ hinh RISC cua Berkeley RISC I va II, Stanford MIPS, ARM ké thira:
11, Cautruc co ban:

CAu tric load-store

Chi 1énh c6 chiéu dai c¢6 dinh <32bit>

Céu trac chi 1énh ¢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 tbi gian s6 chu ki xung nhip cho mét chi 1énh, do d6 tang duogc
su phuc tap cho cac chi 1énh don 1¢.

IL2. Mo hinh thiét ké ARM:

Dé phuc vu muc dich ctia nguoi dung: r0-r14: 15 thanh ghi da dung, r15 1a thanh ghi
PC, thanh ghi trang thai chuong trinh hién tai (CPSR). Cac thanh ghi khac dugc gitr lai cho
hé thong <thanh ghi chira cac ngat chang han>
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f ; | i usable in user mode
r2
r3 | | | system modes only
r4
r5
r6
r7 -
r8 r8_fig 1
9 lg_ﬁq
——
0 r12_ﬂ: ! E 13 irq}—13.und
r2 =3 Aol__118_svol—tio S0t ——r=r 4 und
r3 _ e "ovo L1480t b
r4 14 figh =
115 (PC) F'T
L g = SPSR_und
L SPSR_i =
SPSR_abt =
r . CPSB - -1 ‘S_\PSH_'ﬁj .SPSRJEV'C =
d fig svec abort irq undefined
usermode  mode mode mode mode mode
Hinh 10: Cac thanh ghi cia ARM
i. Thanh ghi trang thai chwong trinh hién tai(CPSR)
A 28 27 87654 0
NZCV unused IF|{T| mode

Hinh 11: CAu triic ciia thanh ghi trang thai chwong trinh hién tai

Thanh ghi CPSR dugc nguoi ding str dung chira cac bit didu kién.

N: Negative- c& nay duoc bat khi bit cao nhat cua két qua xir Iy ALU bang 1.

Z: Zero- ¢ nay dugc bat khi két qua cudi cung trong ALU bang 0.

C: Carry- co nay dugc bat khi két qua cudi cung trong ALU 16n hon gia trj 32bit va

tran.
V: Overflow-co bdo tran sang bit dau.
11.3.  Cau truc load-store:

Ciing nhu hau hét cac bo xur 1y dung tap 1énh RISC khac, ARM ciing sir dung ciu tric

load-store. Piéu d6 c6 nghia la: tat ca cac chi 1énh <cong, tru...> déu dugce thuc hién trén
thanh ghi. Chi c6 I¢nh copy gié tri tr bd nhé vao thanh ghi<load> hodc chép lai gia tri tur
thanh ghi vao bd nhd<store> mai cd anh hudng t6i bo nho.

Céc bo xur Iy CISC cho phép gid tri trén thanh ghi c6 thé cong véi gia tri trong bd nhd,

d6i khi con cho phép gia tri trén b nhé ¢ thé cong véi gia tri trén thanh ghi. ARM khong hd
trg cau trac Iénh dang ‘ttr b nhd dén bo nho’. Vi the, tat ca cac 1énh cia ARM c¢6 thé thudc 1
trong 3 loai sau:

1.
2.

Chi 1énh xtr 1y dir liéu: chi thay doi gia tri trén thanh ghi.
Chi 1énh truyén di liéu: copy gia tri tir thanh ghi vao bo nhé va chép gia tri tir bo nhé vao
thanh ghi.<load-store>
Chi 1énh diéu khién dong 1€nh: Binh thuong, ta thuc thi cac chi Iénh chira trong mot vung
nhé lién tiép, chi 1énh diéu khién dong 1énh cho phép chuyén sang cac dia chi khac nhau
khi thyc thi Iénh, t61 nhitng nhanh c¢d dinh, <lénh r& nhanh> hodc 1a lvu va trd lai dja chi
dé phuc hdi chudi 1énh ban du <chi 1énh r& nhanh va két ndi> hay 1a d¢ 1én ving code
ctia h¢ thong <goi giam sat-ngat phan mém>.

114.

Tap lénh cua ARM:

T4t ca 1énh caa ARM déu 1a 32bit:

C6 céu trac dang load-store.
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e Cau tric 1énh dinh dang 3 dia chi (nghia la dia chi ctia 2 toan hang ngudn va toan
hang dich déu 1a céc dija chi riéng bit)

MJi chi 1énh thyc thi mot diéu kién.

C6 ca chi 1énh load-store nhiéu thanh ghi ddng thoi.

C6 kha nang dich bit két hop voi thuc thi 1énh ALU trong chi 1 chu ki may.
Thumb code.

11.5.  ARM C-Compiler:

C source C libraries asm source

C compiler assembler

object 4
libraries

linker

system model

development }
board

ARMulator

. nh 12 Cau triic ciia bd cong cu hd tro phat trién. )
D. Ldp trinh hop ngit cho ARM:

D.I.  Lénhxuly dir liéu:

Lénh xir Iy dit liéu cia ARM cho phép thuc thi cac 1énh sé hoc, logic trén cac thanh ghi.
Nhirng phep toan dang nay c¢6 2 toan tir tham gia va sinh ra 1 két qua duy nhat. Trong 2 toan
hang ngudn, toan hang thir 2 c¢6 thé 1a thanh ghi, gia tri tirc thoi, toan hang nay c6 thé duoc
dich bit truée khi tham gia vao phép tinh s6 hoc ma van tinh 1a trong 1 chu ki may.

+T4t ca cac toan hang déu co chidu dai 32bit.

+Néu 1a 1 két qua thi no ciing c6 chiéu dai 1a 32bit <trir trudng hop nhan sinh ra két qua

dai 64bit>

+ARM st dung cAu trac chi 1énh ¢6 3 dia chi.

e (Cac Iénh téan hoc.

ADD rd, rl, r2 ;: ¥rD = rl + r2

ADC rQg, rl, r2 : r0 :=rl + r2 + C

SUB r0, rl, r2 ;: 0 := rl - r2

SBC ro, rl, r2 ; ¥r0 :=rl1l - r2 + C -1
RSE rD, rl, r2 ; ¥r0 = r2 - ril

RSC ro, rl, r2 r0 :=r2 - rl + C -1

Hinh 13: Cac Iénh toan h0c
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e (Céc lénh logic.

AND rd, rl, r2 ri ] nd

ORR ro, rl, r2 ;s rQ := rl or r2

EOR rd, rl, r2 rg : rl xor 1

BIC rd, rl, r2 ro : rl and not 2

Hinh 14: Cac lé;lh logic
e Téac vu chuyén gia trj cac thanh ghi.
MOV ra :+ Y0 :=
MVIN ro, r2 . : 0 = not
Hinh 15: Tac vu chuyén céc gia tri cia thanh ghi
e Chtrc ndng so sanh:
CMF

0
'y,

M xl, r2 » oo on rl — rx2

1]

-
in
[

[

TST TEQ rl, rZ cc on rl + r2
rl, rZ set oo on rl and xZ2
rl, = ; set cc on rl xor r2

Hinh 16: Chirc ning so sanh
°« ...

D.II.  Chi lénh chuyén dir liéu:
Chi 1énh chuyén dir liéu cling twong tu nhu 1énh s6 hoc, c6 cac dang nhu chuyén dir liéu gitra
2 thanh ghi, giita 1 thanh ghi va 1 dia chi truc tiép.

0 Chi Iénh load va store 1 thanh ghi.

0 Chi lénh load va store nhiéu thanh ghi.

0 Chi Iénh trao do6i gia tri cac thanh ghi

D.III. Pinh dia chi gidn tiép qua thanh ghi:
0 Vidu:
LDR r0, [r1] ;10 ;= mem32[rl]

D.IV.
D.V.
D.VI

STR 10, [r1] ;mem32[rl] ;=10
Khoi tao dia chi pointer: <rl5=PC>
Dinh dia chi stack.

Cdc chi lénh diéu khién dong Iénh:

0 Chi 1&€nh r€ nhanh.
0 Nhanh diéu kién.
LVV...
Do cic phan nay tuong d6i don gian, va lai toi ciing khong mudn cht trong vao nén ta
lugc bo qua. Ban xem thém & sach tiéng Anh.
D.VIL Viét chuwong trinh don gidn:
Xét chuong trinh sau:
AREA HelloW,CODE,READONLY ;Khai bao vung code
SWI SwiteC EQU &0 ;Ki tu xuat o RO

SWI_Exit EQU &l11 ;Ket thuc chuong trinh
ENTRY ;Diem bao hieu vao chuong trinh
START ADR RI1,TEXT ;R1 chi den vung dia chi cua TEXT

LOOP LDRB RO,[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 nguoc ve lai chuong trinh quan ly
TEXT ="Hello World",&0a,&0d,0 ;Khai bao doan Text

END ;Chuong trinh ket thuc

:Do khéng chu trong t6i ASM nén luge qua phan nay.
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E. Cdch t6 chirc va thuc thi tdp 1énh cia ARM:

Céch t6 chirc cia nhan ARM khong thay d6i nhiéu trong khoang 1983-1995:d¢én ARM7-
sir dung dong chay 1énh sir dung 3 tac vu. Tir 1995 tré vé sau, di xuit hién mot vai nhan
ARM méi duogce gioi thi€u c6 dong chdy 1€nh st dung 5 tac vu.

E.I. Dong chay lénh co 3 tac vu:

Fetch-decode-Excute<nhan 1énh, giai ma, thyc thi>

1 fetch decode | execute l
2 fetch decode | execute
T e T T g
3 fetch decode | execute
instruction R —— '
= time

Hinh 17: Chi 1énh mét chu ki may s dung dong chay 1énh c6 3 tac vu

1 |fetch ADD| decode | execute

2 fetch STR| decode [calc. addr.| data xfer |

3 fetch ADDE decode | execute |

4 fetch ADD decode | execute

5 fetch ADD| decode | execute

instruction ' o
= time

Hinh 18: Dong chiy 1énh 3 tac vu 4p dung trong trudng hop 1chi 1énh ¢é nhiéu chu ki may
E.Il.  Dong chay lénh co 5 tdac vu:
<Fetch-decode-excute-buffer/data-write back>

_ N, xCPI

Thoi gian dé bo xir 1y thuc thi mot chuong trinh: T, it

prog = <Coéng thtrc 1>.

clk
Trong d6 CPI 1a ) xung nhip trung binh can cho mdi chi 1énh, Ning 12 s6 chi 1énh thuc thi
mdt chuong trinh<la ¢ dinh>, 14 tan sb xung nhip. Véi cong thure trén, ta c6 2 cach dé
gidm thoi gian thuc thi mot chuong trinh:
+Tang tan sd xung nhip: diéu nay doi hoi trang thai ctia mdi tac vu trong dong chay 1énh 1a
don gian, va, do do, sb 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 céac tac vu can don gian hon, hoac két hop ca 2 lai véi nhau.
> ARM dua ra cdu trac mdi dong chay 1énh c6 5 tac vu, v6i cach md phong tya nhu ciu tric
von Neumann, v6i vung nhé dit liéu va chuong trinh riéng biét. Tu cAu trtc 1énh ¢6 3 tac vu
duoc chia nho lai thanh 5 tac vu ciling 1am cho mdi chu ki xung nhip s& thuc hién mot cong
viéc don gian hon & mdi tram, cho phép c6 thé ting chu ki xung nhip cua hé théng. Su tach
ro1 bg nhd chuong trinh va b nhé dir 1iéu <cache chira cac chi 1énh I-cache va cache chira di
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liéu D-cache 1a tach roi nhau> ciing cho phép giam dang ké tai nguyén chiém ciia mdi chi

1énh trong mot chu ki may.

<ta c6 thé quay lai vi du vi von ban dau v&i don hang dit ngay phong lam viéc ciia nguoi

quan ly>

next
pc

Jfetch
pc+4

e + 8 | | decode !
{} 4 insiruction
decode
immediate
— il
-_ |
reg
shift
execute
forwarding
paths
B, BL
MOV pc
SUBS pc
byte repl. /
load/store D-cache buger/
address ata
|
LDR pc K
register write __ write-back

Hinh 19: Cach té chirc dong chay lénh c6 5 tac vu véi ARMITDMI

F. Tdp lénh cua ARM:
F.I  Kiéu di liéu:
ARM hd tro 6 loai dit licu:
+8 bit ¢6 dau va khong dau.
+16 bit c6 dau va khong dau.
+32 bit c6 diu va khong dau.

Nhu phan trén d¢€ cap, cac téan tir cia ARM c¢6 32 bit, bdi vay, khi lam viéc voi cac

dir lidu ngan hon,céc bit cao cua toan tir s& duoc thay thé bang bit ‘0”.

F.II. Ché d hoat dong:
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CPSR[4:0] Mode Use Registers
10000 User Normal user code user

10001 FIQ Processing fast interrupts _fig ,
10010 IRQ Processing standard interrupts _irg

10011 SVC Processing software interrupts (SW1s) _8VeC

10111 Abort Processing memory faults _abt

11011 Undef Handling undefined instruction traps _und

11111 System  Running privileged operating system tasks user

) Bﬁng 2: Céc ché di:‘) hoat dong ciia ARM va sir dung thanh ghi

il

Exception Mode Vector address
Reset SvC 0x00000000
Undefined instruction UND 0x00000004
Software interrupt (SWI) SVC 0x00000008 _
Prefetch abort (instruction fetch memory fault) Abort 0x0000000C |
Data abort (data access memory fault) Abort 0200000010
IRQ (normal interrupt) IRQ 0x00000018
FIQ (fast interrupt) FIQ 0x0000001C

‘ Béing 3: Cic dia chi dung cho h¢ théng
F.III. Thuec thi cac diéu kién:

bicu kién can thuc thi nam trén 4 bit cao nhat cia chi 1énh.
31 28 27 0

cond

-

Hinh 20: Vi tri cac bit diéu kién trong chi lénh 32bit
T6 hop cac dieu kién nay dugc quyét dinh boi cac bit <N,Z,C,V> nam trong thanh ghi
trang thai chuong trinh hién tai <CPSR>

([)31’1“;‘2"815’ I\f)ilteeﬁ‘s‘;g;" Gidi thich Trang théi ¢ dé thuc thi
0000 EQ Bang 0 hodc bang nhau Z=1
0001  NE Khong bing 7=0
0010  CS/HS C6 nhd, cao hon sb khong c6 dau C=1
0011  CC/LO X6a cd nhd, thip hon sé ¢6 ddu C=0
0100 Ml Trir/am N=1
0101 PL Cong/duong hay zero N=0
0110 VS Co tran V=1
0111 VC Khong tran V=0
1000  HI Lén hon s6 khong dau C=1vaZ=0
1001 LS Bé hon hoic bing s khong dau C=0 hoic Z =1
1010  GE L6n hon hoac bang s6 ¢6 déu N=V
1011 LT Nho hon s6 ¢6 dau NV
1100  GT Lén hon s6 ¢6 dau 7=0 vaN=V
1101  LE- Nho hon hogc bang s6 c6 déu 7=1 hodc N£V
1110 AL Ludn ludn Tuy dinh
1111 NV Khoéng duogc sir dung! Khéng ton tai
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Biang 4: Cic diéu kién
F.IV. Ngdt phan mém<SWI>:
Céc chi 1énh ngit phdn mém goi chuong trinh giam sat. N6 dua vi xur 1y vao ché do
giam sat tai dia chi 0x0008.
)| 28 27 2423 0

1111 24-bit (interpreted) immediate

Hinh 21: Ngfltl phin mém

Trudng 24bit ciia vector ndy khong anh hudng téi hoat dong cac chi 1énh nhung cé
thé tac dong to1 code hé théng. Néu vao dugce ché do giam sat, vi xur 1y sé:
+Luu dia chi PC vao thanh ghi r14.
+Luu gid tri thanh ghi trang thai chuong trinh chuong trinh hién tai vao thanh ghi SPSR
+Vao ché do giam sat va khong cho phép cac ngit binh thuong xay ra <nhung cac ngit nhanh
van con tac dong> bang cach gan CPSR[4:0]=10011, va CPSR[7]=1.
+gan PC=0x08 va thuc thi cac chi 1énh tai day.

Dé tro vé lai chuong trinh binh thuong sau SWI:
+Copy gia tri thanh ghi r14 vao PC.
+Lay lai gia tri CPSR tir SPSR

F.V. Lénhxuly dir liéu:

V.1. Ma héa nhi phin:
Xem ciu trac mot chi 1énh xur 1y dir lidu:
K] 2827262524 212019

cond |00 |#|opcode|S

16156 1211 0

operand 2

destination register
first operand register
set condition codes

arithmetic/logic function

- - - ----

1

87

0

'v
25
1

immediate alignment
11

76543

#rot I 8-bit immediate
_

\

#shift

Sh

0

Rm

immediate shift length Q |

shift type I
second operand register | ]
11 876543 0

Rs ol Sh |1 BRm

Hinh 22: Céu triicc mét chi I¢nh I
V.2.  Phan tich:
Nhu da noi & cac phﬁn trude, mdi chi 1énh cia ARM c6 32bit, 2 toan tir nguén val
téan tir dich. Toan tir ngudn thir nhat 1a 1 thanh ghi, toan tir ngudn thir 2 c6 thé 1a 1 thanh ghi,
mot thanh ghi duogc dich(hodc xoay) bit, hoac 1a mdt gia tri cu thé
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) i. Opcode: i
Co tat ca 16 Iénh opcode=[0000,-1111,]; tham khao cu thé bang bang sau:
Opcode  Gia I¢nh Y nghia Tac dong

0000 AND Logical bit-wise AND Rd:=Rn AND Op2
0001 EOR Logical bit-wise exclusive OR Rd :=Rn EOR Op2
0010 SUB Subtract Rd :=Rn-Op2
0011 RSB Reverse subtract Rd :=0p2-Rn
0100 ADD Add Rd :=Rn + Op2
0101 ADC Add with carry Rd:=Rn+O0p2+C
0110 SBC Subtract with carry Rd:=Rn-0Op2+C-1
0111 RSC Reverse subtract with carry Rd:=0p2-Rn+C-1
1000 TST Test Sec onRn AND Op2
1001 TEQ Test equivalence Sec on Rn EOR Op2
1010 CMP Compare Sec on Rn - Op2
1011 CMN Compare negated Sec on Rn + Op2
1100 ORR Logical bit-wise OR Rd :=Rn OR Op2
1101 MOV Move Rd = Op2
1110 BIC Bit clear Rd:=Rn ANDNOT Op2
1111 MVN Move negated Rd:=NOT Op2

ii.

Pieu kién:

Bang 5: Bang Opcode

Bi anh huong boi cac bit co, trang thai cac co dwoc quy dinh:

+C& N=1 néu két qua 1a &m <N=bit cao nhét ctia két qua>
+cd Z=1 néu két qua bang 0.
+Co C duoc bat néu két qua c6 nh¢ tr ALU(ADD, ADC, SUB, SBC, RSB, RSC, CMP, CMN) hay tur két
qua ctia phép dich bit. Néu khong co phép dich bit, c& C duogce gitr gia tri trude do.

+C0 V chi bi anh hudng trong cac phép toan sd hoc. V=1 khi c6 tran tir bit 30 sang 31. N

quan trong chi trong phép toan hoc bu 2 c6 dau.

F.VI. Lénh nhan:

VI.1. Ma hoa nhi phan:
31 28 27 24 23 212019 1615 1211 8 7 4 3 0
cond 0000 | mul |S Rd/HdHi[Rn/RdLO Rs 1001 Rm

V12. Phdn tich:

Hinh 23: M4 héa nhi phin cho chi 1énh nhan

i. Opcode:

Gia Iénh hgp ngit trong thanh ghi tir 21-23 dugce cho bdi bang sau:

([)zgctz)(li]e Mnemonic Y nghia Tac dong
000 MUL Nhan két qua 32-bit. Rd:=(Rm*Rs)[31:0]
001 MLA Nhan -tich liiy cho gié tri két qua 32 bit. ~ Rd:=(Rm*Rs + Rn)[31:0]
100 UMULL  Nhan khong diu 64bit RdHi: RdLo := Rm * Rs
101 UMLAL  Nhan va tich liy gia tri khong dau 64bit ~ RdHi: RdLo += Rm * Rs
110 SMULL  Nhan c6 ddu 64 bit RdHi: RdLo := Rm * Rs
111 SMLAL  Nhan va tich lliy gia tri 64bit RdHi: RALo+=Rm*Rs

Bang 6: Gia lénh hgp ngir cho phép nhén
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ii. Lénh hop ngir:
MUL{<cond>}{S} Rd, Rm, Rs
MLA{<cond>}{S} Rd, Rm, Rs, Rn
<mul>{<cond>}{S} RdHi, RdLo, Rm, Rs vo1 <mul> la mot trong cac
1énh(UMULL, UMLAL, SMULL, SMLAL).
<Cdc phién ban ARM cé ki hiéu ‘M’ trong tén la cdc phién ban cé hé tro nhdan 64bit-Vi du:
ARM7TDMI>

F.VIL Lénh chuvén dit liéu: byte khéng dau va 1 word:
VII.1. Ma hoa nhi phan:

31 28272625242322212019 1615 121 0

source/destination register '
base register
load/store

|
|
|
I
write-back (auto-index) :
unsigned byte/word :
up/down :
pre-/post-index *'
11 0
12-bit immediate

\ v
25 1 765 43 0

H .............. ,l #shift IShIoI Rm I

immediate shift length —l ‘
shift type

offset register
Hinh 24: M3 héa nhi phin cho ciu tric truyén dir liéu dang byte khong d4u hoic word

VII.2. Lénh hop ngir:<pl35-136>

Dang dinh chi s6 trudc: LDRISTR{<cond>}{B} Rd, [Rn, <offset>]{!}
Dang dinh chi s6 sau: LDRISTR{<cond>}{B}{T} Rd, [Rn], <offset>
Dang tuong d6i nho thanh ghi PC:  LDRISTR{<cond>}{B} Rd, LABEL

F.VIII Lénh chuyén dix liéu: byte ¢é ddu va nira word:

VIII. 1. Ma hoa nhi phan:
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2827 25242322212019 1615 1211 876543 0
offsetH |1 |S|H|1| offsetL

source/destination register 'I
base register

:
I
1 I
: load/store :-
| write-back (auto-index) |
: up/down :
: pre-/post-index :
v Y
22 3 0
_ m __________ - Imm[3:0]
+ |
22 3 v 0
—————————— o

offset register
Hinh 25: M3 héa nhi phan chuyén dir liéu dang byte ¢6 diu va nira word

VIIL2. Chil thich:

S H Data type

| 0 Signed byte

0 1 Unsigned half-word
1 1 Signed half-word

' 5 héa la dir éu
Bit S va H cho biét loai dit 1iéu truyén dugc quy udc nhu bang trén.

VIL.3. Lénh hop ngii:
Pinh dang chi so6 trudc: LDR|STR{<cond>}H|SHI SB Rd, [Rn, <offset>] {! }

Dinh dang chi sb sau: LDRISTR{<cond>}H|SHISB Rd, [Rn], <offset>

F.IX. Lénh chuvén dit liéu nhiéu thanh ghi:
IX 1. Ma hoa nhi phan:

31 2827 25242322212019 1615 0
register list

base register

load/store

write-back (auto-index)
restore PSR and force user bit

up/down

pre-/post-index

Hinh 26: M3 héa nhi phan Iénh chuyén dix liéu nhiéu thanh ghi

©2006 Khoa hoc va tudi tré




Gidi thiéu ARM — Bui Trung Hiéu

IX.2.  Chu thich:

Danh sach cac thanh ghi bao gdm mot mang 16 bit thay thé cho 16 thanh ghi tir RO
dén R15 <vi tri bit tuong ing véi s6 thir tu thanh ghi>. U=1 dia chi nén tang va nguoc lai,
P=1, dja chi nén tang trudce va nguoc lai.

IX 3.  Lénh hop ngir:

LDMISTM{<cond>}<add mode> Rn{!}, <registers>
F.X. Lénh hodn dbi gid tri ciia bg nhé va thanh ghi:

X 1. Ma hoa nhi phan:

31 2827 2322212019 1615 1211 4 3 0

cond | 00010 |[B|0OO| Rn Rd 00001001 Rm

L destination register
base register source registe
unsigned byte/word

Hinh 27: Ma héa nhi phan chi I¢nh ddi gia tri ciia bd nhé va thanh ghi
X.2. Chuthich:
B=1=>load byte khong d4u, B=0=>load word & 6 nh& duoc dinh dia chi béi Rn téi
Rd, chira gia tri tir Rm vao 6 nhé tuong tmg. Rd va Rm ¢6 thé 1a 1 thanh ghi.
X.3. Lénh hop ngii:
SWP{<cond>}{B} Rd, Rm,Rn
X4. Chuy:
+Thanhghi PC khong dugc dung trong chi 1énh nay.
+Thanh ghi Rn phai khéac véi thanh ghi Rm va thanh ghi Rd
F.XI. Lénh chuyén gid tri tir thanh ghi trang thdi vao thanh ghi da dung:
XI.1. Ma hoa nhi phan:

31 2827 2322 21 1615 1211 0
cond | 00010 |[Rf 001111 Rd 000000000000

t destination register

8 cpen/rpen
Hinh 28: Ma hoéa nhi phén cia lénh chuyén gia tri thanh ghi trang thai vao thanh ghi da dung

X1.2.  Chu thich:
R=1=>Rd=SPSR
R=0=>Rd=CPSR
XL3. Lénh hop ngii:

MRS{<cond>} Rd, CPSR
MRS{<cond>} Rd, SPSR
X14. Chuy:

+Chi c6 thé truy cap gia tri SPSR nho 1énh nay.

+Khi chinh stra cac gia tri CPSR hoac SPSR phai chu y céc bit khong dugce st dung.
F.XII. Lénh chuyén gid tri tir thanh ghi da dung vdo thanh ghi trang thdi:

XII.1. Ma hoa nhi phan:
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N 28272625242322212019 1615 121 0

field mask
SPSR/CPSR

|
|
|
\J
11 8 7 0

8-bit immediate |

operand register
Hinh 29: M3 héa nhi phén ciia 1énh chuyén gia tri thanh ghi da dung vao thanh ghi trang thai
XI1.2. Lénh hop ngir:
MSR{<cond>} CPSR f, #<32-bit immediate>
MSR{<cond>}, SPSR_f, #<32-bit immediate>
MSR{<cond>} CPSR_<field>, Rm
MSR{<cond>} SPSR_<field>, Rm
Vi <f-field>:
« ¢ — Diéu khién field-PSR[7:0].
« x — Phan mo rong cua field-PSR[15:8] (khong st dung & mo hinh ARMs hién tai).
* s - trang thai field - PSR[23:16] (khong st dung & mo hinh ARMs hién tai).
« f- Co cua field -PSR[31:24].
XI1.3. Chuy:
+Nguoi lap trinh khong thay d6i duoc gia tri CPSR[23:0]
+Tréanh truy cap SPSR khi khong that can thiét.
F.XIIIL Vung khong dwoc dung trong cac chi lénh:
i. S0 hoc:
28 27 22212019 1615 1211 87 4 3 0

000001 |op Rn Rd

cond

Hinh 30: Vang Iénh s6 hoc mé rong
1. Diéu khién:

28 27 2322212019 1615 1211 B 7€6 4 3 0
cond | 00010 |op1{0] Rn Rd Rs op2 |0| Rm
cond | 00010 |op1|0| Rn Rd Rs |0|op2|1 Hmii
cond | 00110 |op1{0| Rn Rd | #rot | 8-bit immediatej

Hinh 31: Vung Iénh diéu khién mé réng
iii. Load-store:
3 2827 25242322212019 1615 1211 876543 0
cond |000|PluBWL| Rn | Rd Rs |[1|op1|1| Rm

Hinh 32: Vang 1énh chuyén dir liéu mé rong
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iv. Vung lénh khong dung tdi:
K] | 28 27 2524 5 4 3 1]

I cond l011| XXXXXXXXXXXXXAXXXXXX [T XXXX

Hinh 33: Vung khéng dwgc dinh nghia trong ma 1énh

F.XIV.Ghi chu:
Dé biét thém chi tiét va khoa hoc hon vé phén nay, ban doc File: Assemler Guide cua
ARM Developer Suite c6 tai trang http://www.arm.com hodc ¢ thé load vé tai day.
G. Hb tro cia kién triic ARM cho ngén ngit cdp cao:
H. Tdp lénh Thumb:
<Céc phan nay, ban xem thém & sach tiéng Anh ARM-SoC Architecture, ngay tir dau toi
khong mudn di sau vao cac to chirc phan ctg va hop ngit, ta sé dé cap dén nd & phan khac,
khi néi vé tmg dung va lap trinh v6i C-Compiler>
1. Bo nhé cache:
Phan nay, ta tom lugc va xem thir tai sao lai dung bd nhé phu cache? N6 giup ich gi cho ta?
L1 Cache la gi?-Vi sao phdi dung cache:

N6i mot cach nhanh chéng va don gian nhét, cache 1a mot bo nhd trung gian gitra bo
nh¢ chinh <ROM/RAM> va céc thanh ghi da dung, c6 dép ung nhanh, chura cac dong 1énh
hay dung. Khi ma viéc truy cép dia chi hay gia tri vao cac b nhé DRAM hodc ROM ludn bi
gidi han vé dap Gmg phan cimg, cache dugc coi 1a mot giai phap tot dé thich nghi.

Céu tric bd nhd ca cache ciing c6 thé phén ra 2 loai riéng biét, loai chita chung ving
dir liéu va chi 1énh, loai tach rdi chung ra thanh 2 bo nhé riéng biét, Ta thudng goi 13 cdu
tric von Neuman va cdu trac Harvard.

LI Mot s6 hinh dnh vé cache:

: FF..FFg
registers
| instructions
processor %
dd instructions
address and data
data
copies of \
instructions I addressl/
copies of _
data /l—[\
cache >\J_l/ memory o0
= instructions Lo - 00..0046

and data

Hinh 34: Cache ding chung cho ving nhé dir liéu va dia chi <Von-Neuman>
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- \ FF..FF4g
copies of address
instructions _—1/
4structions
cache \——‘
address instructions * ~
instructions
! registers
processor
address {} <> data l data I
copies of address
data : L/
data memory
cache ;_\1—|/ 00..00, ¢

Hinh 35: Cache c¢6 viing nhé dir li¢u va dia chi tich roi nhau <Céu triac Harvard>
J. Két ludn:

Trong phan trén, t6i da xét qua mot cach khai quat vé ARM, tir lich st hinh thanh-phat
trién dén mot sd didn ta phan cing-phan mém. Du di rat ¢ gang nhung do kién thic c6 gidi
han nén chéc con nhiéu sai sot, mong ban lugng thu!

Trong bai sau, t6i s€ di cu thé vao 1ap trinh véi LPC2214, st dung chuong trinh Keil-uV3
tool ARM.

Moi déng gop va trao ddi xin giri vé:

Bui Trung Hiéu

Email : buitrunghieu@khvt.com
Cell : (+84)98.3210.906

YM : khvt sites

K. Tailéu tham khdo chinh:
1. ARM-SoC Architecture - Steve Furber- Addison Wesley Publishing-1SBN: 0-201-67519-6
2. ARM Developer Suite -Assemler Guide —©2001 ARM Limited
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