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ABSTRACT: The generation microcontroller constantly growing to meet the control requirements,
data processing is growing. The 8-bit microcontrollers are common in control applications in
industrial and civil products, 16-bit microcontrollers with the ability to meet higher than 8-bit
microcontroller line, however control requirements, the volume of data processed as images of
biological control devices, entertainment devices such as digital cameras, tablets, computer-guided
navigation, ... then 8-bit microcontrollers and 16-bit will not meet due to insufficient memory space
to store data, not fast enough to handle the data, ... to meet such requirements, the generation of

microcontrollers was born 32 bit driver, generation of microcontroller is the most popular ARM.

TOM TAT:

Cac thé hé vi diéu khién ngay cang phat trién khong ngimg nhim dép tng cac yéu cau diéu
khién, xtr 1y dir liéu ngdy cang 16n. Cac vi diéu khién 8 bit rat phd bién trong cac ung dung diéu
khién trong cong nghiép ciing nhu cic san pham dan dung, cac vi diéu khién 16 bit v6i kha nang dap
g cao hon so voi dong vi diéu khién 8 bit, tuy nhién v6i cac yéu cau diéu khién, khéi luong dir
liéu xtr Iy nhu hinh anh trong cac thiét bj diéu khién sinh hoc, cac thiét bi giai tri nhu may chup anh
k¥ thuat s6, may tinh bang, may dinh vi din dudng, ... thi cac vi diéu khién 8 bit va 16 bit s& khong
dap ing dugc do khong dii khong gian bo nhd dé chira dir liéu, khong dii nhanh dé xur 1y dit liéu, ...
dé dap tmg duoc cac yéu cau d6 thi cac thé hé vi didu khién 32 bit da ra doi, dong vi diéu khién phd
bién nhét 1a ARM.

Tw khoa: ARM: Acorn RISC Machine

I.  Giéi thidu:

Céc thé h¢ vi diéu khién 8 bit, 16 bit co
kha niang phuc vu dé diéu khién cho cac yéu
cau diéu khién nho va don gian véi lugng dit
liéu dé xur 1y khong 16n, khong c6 hinh anh.

Véi cac thiét bi didu khién ciing nhu cac
thiét bi giai tri ngay nay thi ludn trang bi man
hinh hién thi kich thu6c 16n cho phép hién thi
dugc hinh anh va c6 man cam ung dé diéu

khién.

V6i man hinh ¢6 thé hién thi dugc hinh
anh thi khoi dir liéu 16n va toc d xur 1y phai
nhanh, khi d6 vi di€u khién 8 bit hay 16 bit s&
khong du kha nang dé di€u khién, chi c6 dong
vi diéu khién tur 32 bit trd 1én méi c6 kha nang
dap ung dugc.

II.  Giai phap dé nghi:

1. Nghién ciru vi diéu khién 32 bit:



a. Tom tit lich sir ARM

ARM duogc thanh 1ap vao nam 1990 boi
Advanced RISC Machines Ltd, mot cong ty
lién doanh cua Apple Computer, Acorn
Computer Group, va VLSI Cong ngh¢. Nam
1991, ARM gi6i thiéu ho vi xtit Iy ARM6 va
VLSI di duoc cap phép dau tién.

Sau d6, cac cong ty khac, bao gdm Texas
Instruments, NEC, Sharp, va ST
Microelectronics, dugc cAp phép thiét ké vi xur
Iy ARM, mé rong cac ung dung cua bd vi xu ly
ARM vao di¢n thoai di dong, dia cling may
tinh, hd trg cac thiét bi s6 ca nhan (PDA), hé
théng giai tri gia dinh, va nhiéu san pham tiéu
dung khac.

Hinh 1-1: Cdc san pham gidi tri dimg vi diéu
khién ARM.

B6 vi xu 1y Cortex-M3 1a don vi xu ly
trung tdm (CPU) cua mot chip vi diéu khién.
Ngoai ra, con ¢ sb luong cac thanh phan khac
dugc yéu cAu cho vi diéu khién hoan toan dua
vao vi xu 1y Cortex-M3.

Sau khi cdp phép cho nha san xuét chip
vi xir Iy Cortex-M3, ho c6 thé dat cac bo vi xir
ly Cortex-M3 trong cac thiét ké ban dan cua
ho, thém bo nhd, thiét bi ngoai vi, diu vao/ra
(I/0), va cac tinh nang khéc.

Chip dya vao vi xtr ly Cortex-M3 tur cac
nha san xuét khic nhau s& co kich ¢& khac
nhau v& bd nhd, khac nhau vé chung loai, khéc
nhau vé thiét bj ngoai vi, va khac nhau vé cac
tinh nang.
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Hinh 1-2: Céu tric vi dié khién ARM dimg 15
Cortex-M3.
b. Céiu triic ARM
Cortex-M3 1a vi xu ly 32-bit, c6 dudong
dir liéu 32-bit, bank thanh ghi 32-bit, va cac
giao dién bg nhd 32-bit - xem hinh 1-3.
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Hinh 1-3: Cau truc co ban cuia ARM Cortex-
M3.

Bo vi xir 1y ¢o kién trac Harvard: c6 bus
dé giao tiép bd nhé chuong trinh va bd nhé dir
lidu doc lap. Piéu nay cho phép truy cép dir
liéu va lénh dién ra cing mdt luc nén hiéu suat
cta b vi xu ly tang Ién.

B¢ vi xu ly Cortex-M3 c¢6 cac thanh ghi
tir RO dén R15, xem hinh 1-4.

Name Functions (and banked registers)
" =y

General-purpose register
General-purpose register
General-purpose register

R3 General-purpose registe
_ e o Low registers
General-purpose register
General-purpose register
General-purpose register
General-purpose register )

) B

General-purpose register
General-purpose register

R10 General-purpose register High registers
General-purpose register

R12 General-purpose register

13(MSP) || R13(PSP) | Main Stack Pointer (MSP), Process Stack Pointer (PSP)

R14 Link Register (LR)

R15 Program Counter (PC)

Hinh 1-4: Cac thanh ghi cua ARM Cortex-M3.
B vi xr Iy Cortex-M3 ¢6 ban dd b nhé

cO dinh nhu hinh 1-5.
Vi xir Iy Cortex-M3 c6 tong cong 4 GB



khong gian dia chi. Ma chuong trinh c6 thé
duoc luu trong vung nhd ma, luu trong vung
nhd SRAM, hodc ciac vung nhé RAM bén
ngoai. Tuy nhién, t6t nhat 13 luu mad chuong
trinh trong ving nhd ma béi vi voi su sip xép
nay thi don ma 1€nh va truy cap dir liéu duoc
thyc hién dong thoi trén & hai giao dién bus
riéng biét.

Vung nhé SRAM la bd nhé noi. Truy cap
vao vung nhd SRAM nay dugc thuc hi¢n thong
qua cac bus giao dién hé thong. Trong ving
nh¢ nay, mot pham vi 34-MB dugc dinh nghia
la ving nh¢ bit-band. Trong viung nhd 34-bit-
band, mdi dia chi tir (32 bit) dai dién mot 1 bit
trong vung 1 MB bit-band.
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Hinh 1-7. So do khoi chi tiét hé thong vi
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xu ly Cortex-M3.

0xEQOFFO00
OxEQOFEFFF
0xE0042000
0xE0041000
0xE0040000

OxEQO3FFFF
0xEOOOF000
0xEQOOEQ00
OxEQO0DFFF
0xE0003000
0xE0002000
0xE0001000
0xE0000000

OX43FFFFFF

0x42000000
Ox41FFFFFF
0x40100000

0x40000000

0XC3FFFFFF

0x22000000
OX21FFFFFF
0x20100000

0x20000000

Bo vi xtt Iy Cortex-M3 c¢6 ciu tric
pipeline ba tang. Cac tang cta duong ong bao

gom:

Don 1énh, gidi ma 1énh, va thyc hién 1€nh

ROM table

External private peripheral bus

ETM

Vender specific

TPIU

Private peripheral bus:
Dabug/extemal

Reserved

Private peripheral bus:
Internal

NVIC

Reserved

FPB

DWwT

™

External device

32MB

Bit-band alias

External RAM

31 MB

MB

Bit-band region

Peripherals

0.5GB

32MB

Bit-band alias

SRAM

0.5GB

31 MB

Code

0.5GB

1 MB

Bit-band region

Hinh 1-5: Ban d6 bé nhé ciia Cortex —

nhu hinh 1-6.

Instruction N Fetch | Decode | Execute

Instruction N + 1 Fetch | Decode | Execute

Instruction N +2 Fetch | Decode | Execute
Instruction N +3 Fetch | Decode | Execute

M3.

OxFFFFFFFF

0xE0100000
O0XEOOFFFFF
0xE0040000
OxEQ03FFFF
0xE0000000
OxDFFFFFFF

0xA0000000
OXSFFFFFFF

0x60000000

OXSFFFFFFF

010000000
OX3FFFFFFF

0x20000000
Ox{FFFFFFF

0x00000000

Hinh 1-6: Puong ong lénh 3 tang cia
Cortex M3.
Hinh 1-7 trinh bay rd cac giao di¢n bus
két ndi cac thanh phan véi nhau:

Cdc nguon dao dong:
Co nhiﬁéu’ nguéq xung clock khac nhau
dugc dung dé cap nguon xung clock hé thong.
e Nguon xung clock cua bd dao
dong HSI (HSI oscillator clock)

e Nguon xung clock cua bd dao
dong HSE (HSE oscillator clock)

e Ngudn xung clock PLL

Cac thiét bi c6 2 ngudn xung clock phu
theo sau:

e Mach dao dong RC bén trong tﬁr}
so thap 40kHz (LSI RC) dung d¢
cap cho bd dinh thoi gidm sat qu)0
1ap va bd RTC dugc dung d§3 tu
dong dénl} thirc CPU khéi ché do
ngung/ché do cho.

e Mach dao dong thaqh aqh gé}n
thém ¢ bén ngoai tan so thap
32768Hz (LSE crystal) dung d¢
cap cho bd thoi gian thyc (Real
time clock RTCCLK).

2. Nghién ctru kit vi diéu khién 32 bit:

CAu hinh kit ARM bao gdm cac thong tin
vé vi diéu khién ARM dang str dung va céac két
ndi giao tiép gitra vi diéu khién ARM voi cac
ngoai vi ¢ trén kit dé ngudi doc co thé sir
dung 1 cach hi¢u qua.

Kit dugc thiét ké véi rat nhidu ngoai vi
trong d6 bao gdbm 1 sb ngoai vi co ban va cac
ngoai vi giao tiép phuc tap nhu USB va
Ethernet, giao tiép SD, giai ma MP3, ...

Kit vi diéu khién ARM STM32F103VC
c6 hinh anh nhu hinh 1-8:



Hinh 1-8. Kit ARM Cortex — M3 STM32F
103VET.

3. Thiét ké bai thye hanh:

Bai thyc hanh dugc thiét ké theo timg
module:

Cac bai thuc hanh cho module led don
va nut nhan don.

Cac bai thuc hanh cho module LCD.

Cac bai thuc hanh cho module man
cam ung.

Cac bai thuc hanh cho module ADC.

Céc bai thuc hanh thoi gian thye.

Cac bai thuc hanh giao tiép thé nhd,
MP3, am thanh.

1. Két luin

Nhém dd nghién ctru 1y thuyét dong vi
diéu khién ARM Cortex-M3, bién soan tai liéu
ly thuyét, viét cac chuong trinh thuc hanh cho
Kit vi diéu khién ARM Cortex-M3
STM32F103VE.

Qua nghién ctru 1y thuyét nhom d3 nim
bét duoc cdu truc cua dong vi diéu khién ARM
32 bit dang ngay cang phd bién duoc dung lam
chip CPU trong cac hé théng diéu khién phtc
tap ciing nhu trong cac thiét bi giai tri dé xur ly
cac dir liéu co kich thuoc 16m.

Két qua nghién ctru 1a cac tai liéu vé 1y
thuyét da co dong giup ngudi nghién ciru sau
nhu céc sinh vién c¢6 1 tai liéu dé nhanh chong

tiép can va lam chu dé co thé tmg dung 1 cach
nhanh chéng. Tai liéu c¢6 thé phuc vu cho giang
day mon hoc vi xur Iy nang cao.

Céc bai thuc hanh bién soan tir don gian
dén phuc tap, dugc trinh bay va giai thich rd
rang tung 1€nh cling nhu ting ham c6 lién quan
trong cac thu vién, gitp cho sinh vién c6 thé
hoc nhanh, khong mét nhiéu thoi gian may mo
nghién cuu.

Céc bai thyc hanh LCD va man cam tung
touch dung dé hién thi hinh anh va diéu khién
bang cam tmg cham cho Sinh vién cac bai hoc
ctia minh rat gan giii v6i nhiéu tmg dung trong
thuc té.
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