CHUONG 1. CAU TRUC PHAN CUNG CUA HE THONG PIEU KHIEN SO.
I. SO PO KHOI HE THONG DPIEU KHIEN SO.
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Trong do:

r: Pai lugng ddt hoac gia tri can diéu khién dau vao

u- Tac dong diéu khién hoic dau vao co cau chap hanh

y- Pai luong diéu khién hodc tin hiéu ra

y - Gi4 tri do hodc dau ra cua Sensor — 1a gia trj sap xi cua y(t)
e =r-y - Sai léch hién thi

e=r-y — sai léch hé théng

w —Dai luong nhiéu tac dong vao ddi tuong

v- Pai lugng nhiéu tac dong vao dau do

A/D - Bo chuyén dbi tuong tu sb

D/A — Bo chuyén doi s6-tuong tu

Heé diéu khién ¢ day dé cap toi 1a hé diéu khién c6 phan hoi, dam bao gia tri dau ra
y(t) tiém can voi1 gia tri dat r, trong ca truong hop r=0.

He théng diéu chinh 1am viéc t6t trong ca diéu kién c6 nhidu w, v goi 1a hé théng
diéu chinh loai trir nhiéu. Heé théng diéu chinh lam viéc t6t trong ca diéu kién thay
d6i tham sb ciia d6i tuong goi 13 hé thdng khong nhay voi tham sb nay. hé thdng co
ca 2 thudc tinh trén dugc goi la bén ving.
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Trudc tién ta quan tdm dén bd chuyén doi twong tu s6 (A/D). Pai luong dau vao 1a
gia tri vat Iy thong thuong 1a dién ap dugc chuyén doi thanh 1 chudi sé. trong hinh
trén dai luong dau vao 1ay tir cong ra cua thiét bi cam bién va dau ra bd chuyén doi
s& cap cac diy sb va may tinh diéu khién. Gia tri ddu ra Sensor y duoc luu trit va
dua vao bo so sanh, sai sé dua vao may tinh sd. Chung ta can biét nhip thoi gian thoi
gian cac con sd nay véi muc dich phan tich dic tinh dong ctia hé thdng. Thoi gian
nay dugc ky hiéu 1a T va goi 1a thoi gian trich mau. trong thuc té, ¢6 truong hop hé
diéu khién s6 co6 thoi gian trich mAu thay d6i hodc trong hé thong c6 nhiing thanh
phan c6 thoi gian trich mau khac nhau.

Vi gia tri trich mau T, quan h¢ gitra gia tri dau vao y va dau ra y nhu sau:
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Hinh 2

Trong bo bién doi ADC cd cac khdi roi rac hoa theo mirc, 6 chinh xac ctia phép
bién d6i phu thudc vao gia tri cua muc rdi rac hoa.

Nhu vay bo bién d6i ADC c6 2 tham s quan trong 14 thoi gian bién doi T (twong
g v&i thoi gian trich mau) va sb luong bit chuyén d6i (twong Gng voi mirc roi rac
hoa)

(1) fit)

Hinh 3



M6t thanh phan quan trong nita trong so do khéi trén 1a bo bién doi sb6 tuwong tur
DAC. Nguyén tic lam viéc nhu sau: Gia trj dau ra s& dugc giir khong thay doi dén
khi nhan duoc gia tri dau vao tiép theo.

Twr so d6 khoi cua hé thong di€u khién so trén, ta s€ chuyén thanh so d6 thiét ké
cua h¢ thong di€éu khién so sir dung trén hé vi xir 1y.

Dao dong cho vi xtr 1y va ngit

Bo6 vi xu ly P Tao dao
- Bonhé A dong
- ALU
- Thanh ghi
- 10
- Khéi chuc
néng. )
- Khoi ngat Diéu khién
A s e vao/ra
BUS dir liéu va dia chi i
< A\ 4 »
- A A v
Y A
D/IA D/IA Giao tiép
A A
A 4
Péi tuong
Hinh 4

Khi thiét ké ché tao thiét bi diéu khién sd can quan tim dén mot s6 thong sb
k¥ thuat sau:
- Kha nang dap img dugc bai toan can giai quyét
- Gia ctia thiét b
- Kich thudc va cac diéu kién van hanh cua chung
Tir nhitng nam 50 thé ky trude di c6 nhing mdy tinh diéu khién sé, tuy nhién
gia clia chung c6 thé dén hang trim nghin USD va kich thudc chiém ca 1 can phong
16n. Bén nhimg nim 80, xuat hién cac dong vi xt Iy don Chip tich hop bén trong bd
nha, céng vao ra va churc nang bién d6i D/A, A/D. Hién nay voi cong nghé hién dai,
kich thudc cua Chip ngay cang nho tinh nang cang dugc mé rong va gia thanh ngay
cang giam.



V&1 nhi€u bai toan, ngudi ta con st dung nhiéu hé di€u khién s6 dugc ghép noi voi
nhau d¢€ giai quy€t nhiéu van dé (diéu khién phan tan)

Vixuly gidam |, R
Sét -~ A ﬂk A =
Y . A\ 4 _ Y .
-Thanh ghi Giao tiép 1 Giao tiép 2 Giao tiép n
- Bong ho 7'y 7'y 7'y
donAg bQ- o e \ 4 \ 4 \ 4 .
- B0 dinh thoi  [° A A 7
-Bo dlkem A v v v
- Truyén thong Bo didu Bo dicu Bo dicu
khién 1 khién 1 khién 1

A A A

A 4 \ 4 A 4

Qua trinh /d6i tuong phan tan

Hinh 5. Hé diéu khién phan tan
.  CAC UNG DUNG CUA HE THONG NHUNG
2.1 Diéu khién dong co, dién tir cong suat va chiéu sang.

Véi dang diéu khién dong co bao gom dong co 1 chiéu , dong co 1 chiéu khong
choi than (Brushed DC), dong co budc, dong co déng bd nam cham vinh ctru, dong
co xoay chiéu. Véi cac tng dung trong hé théng chiéu sang nhu chiéu sang thdng
minh: diéu khién mau sic va do sang, diéu khién theo méi truong, diéu khién ning
lugng theo hi¢u nang.

Trong md hinh trén diéu khién cac dang dong co sau:
- Piéu khién dong co c6 dao chiéu, cong suat 16n c¢6 phan hoi toc do, vi tri,
dong dién va dién ap.
- Piéu khién dong co khong can dao chiéu, c6 phan hoi tdc dd hodc vj tri.
- Piéu khién dong co cong suit nhod
Cac khéi chire nang cua bo diéu khién dong co bao gom:
- MicroControler: Vi diéu khién xur 1y

- Gate Driver: Bo diéu khién khéi Trazitor cong suat MOSFET.
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Hinh 6. M6 hinh b6 diéu khién dong co 1 chiéu
High Voltage Motor: Motor hoat dong & dién ap cao >110V
Low Voltage Motor: Motor hoat dong & dién ap thap <110V
Analog Feedback: Khdi phan hoi tuong tu
Digital Feedback: Khdi phan hoi sb.
I/V feedback: Tin hiéu phan hoi dién 4p va dong dién



- Encoder, QEP (Quadrature Encoder Pulse), Resolver: Bo do tée do, vi
tri xung.

- Isolation: B§ phan céach li quang

- Wire Interface: Giao tiép truyén thong Ethernet, CAN, USB, RS232,
RS485

- Auxiliary Input/Output : Cac cong vao ra Analog
- Relay Driver: Khéi diéu khién Ro le ra
- Digital Input: Cong vao sd

- Battery Management: Khéi quan 1y Pin c4p ngudn
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Hinh 7. M6 hinh b6 diéu khién dong co khong dong bo 3 pha
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- System Power: Hé thong ngudn

- Core and I/O Power: Khoi cap nguéon cho mach chinh va khéi vao ra

- 9+V Motor Power: Khdi cip ngudn 9V cho dong co

- Green Mode AC/DC Supply: Khéi bién d6i nguon AC/DC
- Shun Sensing: Khdi do dong ding Shun

- Magnetic sensing: khi do tir théng

- Optical Sensing: Khdi do ding quang

- Supply Supervior: Khéi giam sat ngudn

- High Voltage Supply: Khdi cdp ngudn dién ap cao

- Analog Suply: Khéi cap ngudn Analog

- Motor Driver Power: Khéi cip ngudn cong suét 1 chiéu

2.2 Trong linh vyc dién tr 6 t0.
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Hinh 8. Bo diéu khién phanh ABS (Anti-lock Braking System)




Hé thdng diéu khién phun xing dién tir, hé thdng can bang xe, hé thong két ndi
diing liéu trén xe CAN, h¢ théng Camera quan sat, hé théng deén chiéu sang, khoa
dién tir va co ciu ché\p hanh thong minh, thiét bi hop den.

Trong mo hinh bo diéu khién phanh ABS c6 cac thiét bi sau:

- Sensor ECU: Khéi cam bién do d6 can bang xe gdm cam bién gia tdc va van
tdc goc. Két qua phép do thong quang mang CAN truyén vé bo diéu khién.

- Brake ECU: Bo diéu khién phanh gdm cac khéi cdp ngudn tir ac quy
(Integrated Power Supply), Vi xir 1y an toan (Safety MCU), Mang truyén dit liéu
CAN (CAN Transceiver), Chip diéu khién phanh (ABS System Chip), B diéu khién
4 kénh van thuy luc.

- Solenoid : Van thuy lyc diéu khién tic dong phanh
- ESC Pressure Pump: Bom dau thay luc
- Main Relay: Ro le diéu khién chinh
- Warning Lamp: DPén canh bao
- Wheet Speed Sensor: Cam bién do toc d6 ctia banh xe
- K Line Diagnostics: Két ndi v6i hé thong chuan doan 13i trén xe.
2.3 Ung dung trong ngdi nha thong minh:

Hé thong phat hién tiép can, hé thong diéu khién thiét bi trong toa nha va hé théng

lién két dir 1i€u véi nguoi dung.

2.4 Bo diéu khién Logic PLC:

Trong md hinh thiét bi gom:

- Khdi cac dau vao Analog: gdbm b dém dau vao (Buffer), khdi tao dién ap chuin
Vref, bd khuéch dai thuat toan 1ap trinh PGA, bo bién d61 ADC.

- Céc tin hiéu dau vao Analog c6 thé tir cac dau do nhu nhiét do (Temp), ap luc
(Pressure), tin hi¢u dong di¢n (0-20mA, 4-20mA), tin hi¢u di¢n ap (-10V dén
+10V, 0 dén 10V).

- Digital Isolation: Khéi cach ly s6

- Khdi dau ra Analog gdm khéi DAC, bd diéu khién dong/ap (I/V Driver ), bo diéu
khién dong (Current Driver), bd diéu khién dién ap (Voltage Driver).



- Digital In: Pau vao sb gdm c6 khéi chuyén murc dién 4p va chuyén dir liéu song
song/ndi tiép (Level Translation Debounce (and Serialization).

- Support Logic: Khdi Logic
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Hinh 9. M6 hinh b6 diéu khién Logic PLC
- DC/DC Converter : Bo chuyén ngudn DC/DC.
- Isolated Power: Khdi ngudn cach ly.
- Low Noise Power (3.3V): Khéi ngudn nhiéu thap.

2.5 Diéu khién giao tiép voi ngudi st dung théng qua man hinh Graphic, LCD,
man hinh cham (Touch) va hé thong nhan dang tiéng noi.
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Hinh 10. M6 hinh hé théng giao tiép ngudi str dung.
Bao gom co cac hé thong sau:

Applications Processor: Khéi xir Iy tmg dung gém cac thanh phan: Khéi xu 1y co
ban (Genéal Purpose Processor) ¢6 nhiém vu xir 1y cac bai toan thong dung, Khoi
két ndi (Common Connectivity) co6 nhiém vu két ndi véi thiét bi ngoai vi thong
qua cac chuan truyén thong nhu LAN, USB, SPI,I2C,UART,CAN hoac két nbi
vG1 man hinh LCD, b0 nhé ngoai, thé nhd MMC/SD.

Khéi xir 1y tin hiéu s6 DSP/xtr Iy d6 hoa toc d6 cao. (DSP/Accelerator). Khdi nay
c6 nhiém vy xur Iy cac bai toan vdi thuat toan xu 1y phire tap nhu loc s6, diéu
khién thong minh hay xir 1y hinh anh va 4m thanh. Khéi nay c6 thé c6 cac thanh
phan nhu 18i xtr Iy DPS (DSP Core) , Card ting toc Video (Video Accelerator),
B xtr Iy anh 3D/2D (3D/2D Graphics Engine).

Céc khdi két ndi bén ngoai gdm Camera, cong truyén nhan hong ngoai (IrDA),
bd nhd ngoai NAND Flash, RAM tdc do cao (DDR2/mDDR RAM), thé nhé
(MMC SD/SDIO Card), man hinh cham (Touch Screen Monitor), O dia ctng
(Hard Driver) va khdi ma héa tin hiéu hinh anh/ 4m thanh (Audio/Video Codec).

Khéi quan 1y ning luong (Power Management Unit) va cdp ngudn (Main Power
Supply).
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2.6 Hé théng truyén thong: Wireless, USB, Ethernet, CAN, RFID ...
2.7 Cac hé théng doi hoi mirc d6 tiéu thu niang luong thap nhu cac thiét bi di dong
2.8 Diéntiry té

Hinh 11. Thiét bi theo dbi stc khoe

5V 12 FLA
Bus Bus Bus

LCD Display

Hinh 12 Mb hinh thiét bi loc mau
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Thiét bi duoc sir dung nhu 1 qua than nhan tao ¢6 nhiém vu loc mau cho nhirng bénh
nhan bi suy giam chic nang than. Thiét bi loc méau sir dung cac bo phan co dién tu
dé kiém soat va loc cic chat doc trong mau trén co sé dung hé théng mang loc. Dé
dam bao an toan cho bénh nhan thiét bi cAn dap tmg cac tiéu chuan cao vé an toan
dich té, va khong cho phép xay ra 16i trong qua trinh van hanh. Trong trudng hop
nay viéc str dung co ché khoi dong lai (Reset) khi phat hién 18i khong duoc phép sir
dung. Hé thong sé& str dung ché do an toan dé kiém soat dé dimg viéc 1dy mau tir
déng mach va khoa duong tinh mach cho bénh nhan.

Céc thanh phan trong may loc méau gom:

- Card xtr 1y tin hiéu cam bién (Sensor Control Board): bao gbm bo bién d6i
ADC, mach tao dién 4p chinh x4c (Reference), bo khuéch dai. Cac thiét bi can co
kha nang tac dong nhanh, d0 chinh xac va d¢ nhay cao, mic do nhiéu thép.

- Card diéu khién ldy mau tir dong mach va cip mau tinh mach: Cac cam bién
do ap suat dong mach va tinh mach, thiét bj bom mau (Pump), dudong kep (Line
Clamp), Cam bién do murc (Level Sensor), cam bién phat hién mau (Blood detection
sensor) va cac thiét bi theo ddi kiém soat khac.

- B0 diéu khién dong co / Bom (Motor Pump Driver): Bao gdm céac dong co,
bom, van diéu khién va bd phan gia nhiét trong may loc mau. Cac thiét bi duoc st
dung trong chu trinh loc, trong d6 viéc lua chon cac bo bién ddi DAC, bo khuéch dai
cong suét cho cac dong co va bom dong vai trd quan trong vé6i chit lugng ctua may
loc.

2.9 Thiét bi do ludng trong cong nghiép.
Céc thanh phan chinh gom:
- Pau do ap lyc: Thong thuong dau do c6 dic tinh phi tuyén, cap dién ap ra tir 0
dén 20mV twong tmg véi ap luc dé vao cam bién.
- Mach giao tiép v6i cam bién (Integrated Solution): Gém cd phan cdp ngudn
(Excitation) cho mach cau dau do, bd chon kénh MUX va bo khuéch dai tin hiéu
nho (AMP), mach tuyén tinh héa tin hiéu dé bu tinh phi tuyén cam bién.
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[1l. CAu tric bén trong ciia mot vai vi xir 1y thong dung:
3.1 Vixtr 1y 16 bit cua Texas Instruments:

+ B0 nhé : Bo nhé chuong trinh dén 60KB, bd nhé dit liéu dén 10KB, bo diéu
khién truy nhap bo nh¢ truc tiép DMA.

+ B0 dinh thoi: 2 bo Timer 16 bit, 7 thanh ghi luu trit va so sanh Timer, hd trg
Watchdog Timer.

+ Giao tiép truyén thong: 2 kénh UART/SPL 40 cong diéu khién vao ra
+Phan Analog: 8 kénh ADC 12 bit, 2 kénh DAC 12 bit, hd trg so sanh analog.

+ Phan ngudn cap vfa tao dao dong: HO tro Reset khi ngudn khong 6n dinh
(BOR), c6 tinh ning kiém soét dién ap ngudn cap

+ Céc tinh ning khac: B6 nhan ctng 16x16, cam bién nhiét d6 bén trong Chip.

+ Hb tro g& r6i Debug: Theo doi thoi gian thyc Real Time JTAG, nhiing mach

g r6i Emulation, cho phép nap Code tir xa.

MSP430 F1xx Temperatures: -40 °C to 85°C

16-bit RISC
8 MHz

Memory Power & Clocking

Brown-out Reset
(BOR)

Up to 60 KB Flash ‘
Up to 10 KB SRAM

Supply-voitage

Direct Memo
Y Supervisor (SVS) v

Access (DMA)
Controller

Debug

Timers

Real Time JTAG

Embedded Emulation S oo

Peripherals

Up to 2 16-bit Timers

Upto7
Capture/Compare
Registers Each

Boot Strap Loader ’
- . Up to 2 USART

(UART/ SPI)
Up to 48 GPIO

Analog

12-bit ADC (8 ch) Watchdog Timer )

12-bit DAC (2 ch)

Comparator

Packages

20-Pin TVSOP
20,28-Pin SOIC
| Temperature Sensor | 20,28-Pin TSSOP
24,32,64-Pin QFN
64-Pin LQFP
64-Pin TQFP

16x16 Hardware
Multiplier

Hinh 15. Cau trac vi xtt Iy 16 bit ctia Texas Instruments
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3.2 Vixu ly 16 bit ctia Microchip:

+ B6 nhd: Bo nhd chuong tinh 4-512KB, bd nhé dit liéu RAM tir 512B dén

96KB. EEPROM 0 dén 512B, hé tro truy nhip bd nhé truc tiép DMA.

+ Lo vi xir Iy gom khéi tinh toan logic 16 bit ALU, khdi nhan cung 17x17, cac

thanh ghi 16x16

+ Hd trg g& réi Debug: Theo déi thoi gian thuc Real Time JTAG, nhung mach g&

r6i Emulation, cho phép nap Code tir xa.

+ Hb tro diéu khién LCD va cac man hinh Graphic chét luong cao (Integrated

Graphics)

+ HO tro cac cong truyén thong: USB OTG, 4 kénh SPI, 4 kénh UART, 3 kénh

12C, CAN, Enthernet, truy nhap cong song song PMP.
+ 4 Timer 16/32 bit, diéu khién PWM, Watchdog Timer
+ HJ tro cac ché do kiém soat ngudn cip.

+B0 khuéch dai thuat toan cad so sanh Analog

+B¢ bién doi ADC 10 dén 12 bit

+ HJ tro kiém tra 13i truyén thong CRC.

USB On-the-Go

4-512KB | 512B-96 KB|] 0-512B
Flash RAM EEPROM

Memory Bus

ADC 10-bit, 16 ch.

Op AmplAnalog Comp., 0-4

Input Capture
Out Comp./PWM

SPI, 14

sng jeseydued

PMP

Integrated Graphics

Graphics
LCD Acceleration Units
Segment SR :
Drive Display Controller

Color Lookup Table

Watchdog & PWR Mgmt.

cTMu

ADC - 2, 10/12-bit, 32 ch.

CAN, 0-2
32-bit CRC, GP I/O
16/32-bit Timers
UART, 1-4
c™ 13

CRC

deajg deag

109j9S uld |esayduad

Hinh 16. Cau trac vi xur 1y 16 bit caa Microchip
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IV.VIXULY.

bay la thiét bi trung tam va 1a b ndo cua toan bd hé théng.
ta xem xét cac thong s6 co ban dé lua chon 1 vi xir 1y.

4.1 Toc do

Puoc thé hién bang thoi gian thyc hién 1énh. Luu ¥ rang & ddy toc d6 vi xir Iy ¢o
quan hé véi chiéu dai caa 1 tir 1énh va tinh ddy du cta cau 1énh.

Cong suit cua 1 vi xir Iy duogc tinh bang
P = SWiI
P (Power)- Cong sut ctia vi xir 1y
S (Speed) — Téc d6 thyc hién 1énh
W (Word Length) — Chiéu dai cua 1 tir 1énh
| (Instruction Power)- Tinh day du cua 1 1énh

Nhu vay phép do trung binh cong suét vi xir 1y khong chi bao gom tdc do thuc hién
1énh, ma con phai tinh dén tinh ddy dir va kich thudc chiéu dai tir ma n6 thyc hién.
Pon vi do toc do vi xir Iy 1a MISP (sd triéu 1énh thyc hién trong 1 gidy). Khi so sanh
kha ning ctia cac vi xir 1y cing mdt ciu tric thi co thé st dung don vi MISP, tuy
nhién voi cac dong vi xtr 1y khac nhau trong nhiéu truong hop khong danh gia duoc
kha nang ctia chung.

4.2 Khoi tinh toan Logic s6 hoc (ALU)

Khéi ALU 1a mot khéi cimg cho phép thuc hién sé hoc trong vi xir 1y bao gdm cong,
trir va cac phép toan logic nhu OR, AND, NOT, XOR.

4.3 Khdéi MAC

Phéan cimg cho phép nhan 2 s6 va dua ra vao thanh ghi ding chung. Trong cic qua
trinh diéu khién va xi 1y tin hiéu, tdc d6 cua khdi MAC déng vai trd quan trong dic
biét

4.4 Tap lénh

Céc 1énh co ban ma vi xir 1y sir dung, tap lénh rat da dang tir phép toan xu ly Bit dén
phép toan thuc hién trén bién ddu phay dong, tinh.

4.5 Chiéu dai cua 1 tir 1énh
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La do 16n cua dir liéu thyc hién 1énh, dugc do bang bit. Cong suat xur 1y cang 16n khi
tang chiéu dai 1 tr. vi tinh toan ddu phay tinh chiéu dai cta tir khoang 24 dén 32
bit. B§ dai 128 bit dugc st dung & rat nhiéu ung dung.

4.6 Kich thudc bd nho

La dung luong nhé hodc khong gian dia chi ma vi xir Iy ¢6 thé st dung. tly vao
tutng mg dung ma can doi hoi bd nhd phu hop, thong thudng cac tng dung xir Iy
tin hiéu can nhiéu bd nhd hon ung dung diéu khién.

4.7 DPia chi.

La s6 luong cac ché do dia chi héa cho phép. Bao gom dia chi hoa truc tiép, gian
tiép, doc lap, phu thuoc ...

Ngoén ngit bién dich bac cao ¢6 thé 1am viéc hi€u qua véi nhi€u ché do dia chi hoa.
4.8. Vao ra so.

Céng logic dé dua ra hodc nhan céc tin hiéu logic dang nhu nut an hodc LED hién
thi

4.9 EDC Kiém tra va khic phuc 16i
C6 thé c6 tmg dung khong doi hoi kha nang kiém tra va khic phuc 15i.

C6 ung dung doi hoi kha nang nay, trong d6 kiém tra chin 1& 1a mot k§ thuat dé
kiém tra 13i.

4.10 Ngat

Tinh ning ngit cua vi xr Iy dugc hiéu 1a chuyén chuong trinh dang thuc hién 1 yéu
cau sang 1 yéu cau khac khi ¢ 1 doi hoi tir mot khéi bén ngoai CPU.

Mot vai loai ngit c6 thé bi cdm (b6 qua) khi cai dit cac thanh ghi bén trong vi xir 1y.
C6 nhiing loai ngit quan trong khong thé cAm. Thong thuong thoi gian dép ung ngét
14 ¢6 ¢6 dinh.

4.11 ROM, RAM, PROM, EPROM, EEPROM.

Pay 1a cac dang khac nhau cia bd nhd. BO nhd chi doc ROM thuong duoc luu
chuong trinh chay, RAM c¢6 thé luu chuong trinh chay hozc bién dit liéu.

PROM la dang PROM co thé x6a dit liéu
EEPROM c6 thé ghi va doc dit liéu bang tin hiéu dién.
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V& co ban vi xir Iy ¢6 thé chia thanh 3 dang chinh: vi xir 1y tiéu chuén, vi xur 1y tin
hiéu s6 va vi xtr Iy phuc vu bai toan diéu khién.

Vi xtt Iy tiéu chuan thuong dugce ding trong may tinh, may chu ...

Vi xtr 1y tin hiéu s6 tng dung trong bai toan xur 1y tin hiéum véi bai toan nay thong
thuudng doi hoi khéi luong tinh toan 16n

Tuy vai dang mang ciu trac bén trong, ning luc tinh toan co thé khac nhau. Bang
dué6i day thé hién tinh ning cua cac dang vi xtr Iy khac nhau.

Thong sd Dang vi xu ly
Tiéu chuan Xt 1y tin hiéu Diéu khién
Téc do Thap dén cao Cao Cao
MAC Cé Co Co
Tap 1énh H¢ Iénh rat gon | Bon gian, c6 phép | Bon gian, c6 phép
hoic hé lénh day | tinh toan hoc tinh toan hoc
du
Kich thudc 1 tir Tir nho dén 16n Trung binh dén 16n | Trung binh dén 16n
Kich thudc bo nhd | Tir nhé dén 1on T nhé dén trung | Tr nhé dén trung
binh binh
Ché d6 dia chi hoa | Pa dang Don gian Pon gian
Cong vao ra Da dang/ 16n Nho Nho
Kha nang kiém | Parity Parity, ECC (mi | Parity, ECC
soat 10i khic phuc 151)

Cac vi xtr Iy tiéu chuan c6 thé tng dung cho may tinh dén thiét bi gia dung nhu 10 vi
song.

Céc vi xir Iy xtia 1y tin hiéu ing dung trong linh virc xtr 1y tiéng néi, hinh anh, truyén
dir liéu, loc tin hiéu, xir Iy nhiéu ...

Céc vi xir 1y diéu khién qua trinh ing dung céc bai toan diéu khién nhu diéu khién
nhiét do, dong co, cac qua trinh cong ngh¢ trong cong nghiép ...

Trong thuc té c6 nhiéu tng dung ngoai Chip vi xu Iy khong doi hoi thém nhiéu linh
kién phan cung phu trg nhu RAM ngoai, truyén dit liéu, nhung ciing c6 nhitng bai
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toan doi hoi nhitng phan cimg hd tro cac chirc ning nhu dung luong RAM ngoai 16n,
truyén dir liéu qua UART, USB, déng ho thoi gian thuc, diéu ché do rong xung ...

Do d6 tuy vao timg bai toan cu thé ta c6 thé lwa chon cac Chip vi xir 1y ¢6 cac hd trg
phan cimg (tai nguyén) phu hop.

Viéc thue hién thiét ké hé diéu khién s6 ung dung cong nghé vi xu 1y

Ly thuyét diéu Ngon ngir lap
khién trinh

Ly thuyét diéu
CAu truc dir khién qua trinh
ligu /

\ Thuét todn
Chip

vixaly | . —

Céu triac may \
tinh
Ly thuyét tim

kiém

Phan mém tng
dung

Hé diéu hanh

Ciing nhu bat ky voi cong nghé nao khi ché tao 1 thiét bi ding trong nganh do luong
va diéu khién can c6 cac kién thirc vé cic van dé nhu “Ly thuyét diéu khién”, “thuat
toan diéu khién”, “ly thueets diéu khién qua trinh”, diéu nay giuaps cho viéc xay
dung duoc thuat toan ctua chuong trinh phén mém.

Ngoai ra d6i véi cac thiét bi ding cong nghé vi xir 1y can tim hiéu thém vé cac van
dé sau: “cau rac may tinh”, “hé diéu hanh”, va “ngon ngit lap trinh”

Trong qua trinh thiét ké dung chip vi xir Iy can tién hanh cac cong viéc chinh sau:
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- Lua chon phan ctng va hé phat trién phan mém can dap ung dén kha niang dap
g cua bai toan yéu cau va gia thanh ctia chung. Khi thiét ké luu y dén kha ning
st dung coéng nghé xir 1y song song hodc lam viéc dong bd cua hé da vi xir 1y.

- Thiét ké va xdy dung hé théng can danh gia kha ning lam viéc dap Gmg bai toan
dé ra trén thoi gian thuc trén co s¢ tinh toan nang luc cua Chip va cac nhiém vu
cu thé ctia nd trén toan bo gian do thoi gian trong qua trinh 1am viéc cua thiét bi.
Can hiéu rd ngdn ngir 14p trinh cta chuong rinh bién dich va mirc d6 t6i wu ma
1énh cta no.

- Panh gia dugc cac ngudn gidi han 1am viéc ciia hé théng, khi vuot qua cac gidi
han nay hé théng s& ngimg hodc 1am viéc khong 6n dinh. Thiét 1ap va quan 1y ché
do kiém tra sy 1am viéc cua hé théng.

- Po va du bao thoi gian dép Gmg cia cac module (phan ctng va phan mém) bén
trong hé théng, phan tich qua trinh hoat dong ciia toan bo hé théng theo thoi gian,
tinh toan cac yéu td du phong (vé téc do, bd nhé ...)

Pé tinh toan thoi gian lam viéc ctia CPU ta sir dung phuong phép nhu sau:

Thot gian lam viée caa CPU dugc dac trung boi hé s6 lam viéc co tai. Thoi
gian lam viéc c6 tai U 1a ty 1€ gitra thot gian 1am viée vai cac sy kién xuat hién trong
qua trinh diéu khién va thoi gian nghi.

H¢ s6 thoi gian 1am viée co tai U la tong ctia hé so thoi gian ¢o tai cua ting su
kién nho (su kién c6 chu ky va su ki¢n khong c6 chu ky).

Gia sir hé théng c6 n>1 su kién c6 chu ky véi chu ky xuat hién 1a P; tic 1a voi
tan s £=1/P;

Neéu vai su kién i ta biét duoc thoi gian lam viéc 16n nhat e; thi hé so thoi gian

\ A 14 92 * 2 A 4 . ~ \ e
lam viéc co tai cua sy kién thiris€ la u, =—
Pi

Vi hé s6 thoi gian Usgla U=>u =Y
i-1 i-1 P

Vi céac su kién khong mang tinh chu ky, ta coi nhu 1a sy kién c¢6 chu ky vai tan
s6 1ap lai giita 2 1an gan nhat. Nhu vay ta ciing tinh dugc U

DPé hé théng lam viéc 6n dinh hé s6 t6i wu cua U s& nam trong khoang tur 51 dén
68%.
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Phan 16n céc tai nguyén ndy do cac nha san xuat Chip “cting héa” bén trong va
khong thé thay ddi duoc. Pé tao ra sy mém déo khi st dung Chip vi x1r ly ta c6 thé
ding cong nghé hé thong trén Chip (SoC) ma ho vi xtr Iy PSoC 1a mot vi du. V&i hé
thdng nay nguoi dir dung co thé tu thiét ké va cau hinh cac module phan cimg san co
bén trong thu vién.

V. BO BIEN POI ADC, DAC
Mot bo bién d6i ADC 1a thiét bi dé chuyén doéi tin hiéu dién 4p hodc dong dién dang
tuong tu sang dang sb nhi phan.
Nguoc lai bd chuyén d6i s6 twong tu s& bién doi cac con so tir vi xir Iy sang dang tin
hi¢u lién tuc dong di¢n hodc di¢n ap.
Gia sir dién ap vao bo chuyén doi tir -1 dén 0.75V va bd bién doi c6 do phan dai 1a 3
bit thi twong quan giita s6 nhi phan va gid tri dién ap sé la

TT |Giatriliéntuc | Giatri sb
1 -1 100
2 -0.75 101
3 -0.50 110
4 -0.25 111
5 0 000
6 0.25 001
7 0.5 010
8 0.75 011

5.1. Cdc diic tinh ciia bj bién déi ADC thé hi¢n bang cdc thOng sé sau’
- D0 phan dai
Dac trung cho gié tri dién &p chénh 1¢ch nhd nhét c6 thé phan biét dugc.
Muc dién &p nho nhét duoc tinh nhu sau:

V
R.= (2N s_l) Vszlvmax'vminl

N — D6 phan dai ctia bo bién d6i ADC. Pon vi 12 bit.

Thong thuong bd bién d6i ADC c¢6 d6 phan dai tir 8 dén 24 bit twong (mg voi o
lugng cac gia tri phan biét dugc tir 256 dén 16777216.
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- Dai gia tri tuong tu vao

Thuong 1a gié tri dién ap dua vao bd bién doi, gia tri nay co thé 1a don cu hodc
ludng cuc.

- Dang ma dau ra:
La céc con s0 thé hi¢n gid tr1 tuong timg vaoi dién ap vao.
Co thé ¢ cac dang nhu sau: nhi phan ¢6 dau , nhi phan khéng dau hoac bu co s6 2.

- Sai s tuyén tinh : Thé hién do sai 1éch cua gia tri ra khi thay doéei gia tri tin hi¢u
dau vao trong toan dai.

- Bit dau chuyén d6i Tin hiéu logic dau vao dé khdi tao cho bo ADC lam viéc.
- Chuyén d6i xong. Tin hiéu logic dau ra thong bao qua trinh bién ddi xong.

- Thoi gian chuyén d6i Tc. Pay la thoi gian can thiét dé bo bién do6i thuc hién mot
1an chuyén dbi.

5.2. Cdc diic tinh ciia bj bién déi DAC:

V& co ban céac dic tinh cta bd bién doi DAC tuong ty nhu bo bién ddi ADC chi khac
mot s6 diém sau:

- Thay cho thoi gian bién ddi , bd DAC c6 thoi gian dap ung 1a thoi gian 16n nhét
tinh tir thoi diém dién ap ra thay doi tir gia tri cit sang gid tri moi phi hop véi gia
tri m&i cta dau vao sd.

- Ngoai ra voi bd bién doi DAC can xem xét dic tinh tuyén tinh va kha nang lap
lai

5.3. Bé ldy mdu va giir tin hiéu.

Pé dam bao gia tri dau vao bd bién ddi ADC khong thay doi trong qua trinh bién
d6i thong thuong can bo xung thém bo lay mau va giir tin hiéu

Nguyén tic hoat dong nhu sau:

Vi 2 Vo
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Khi S & trang thai 1 gia tri dau ra s& bam theo gia tri ddu vao véi ham truyén

1
RCS +1

Lac nay bo bién d6i ADC & trang thai dimg va bo qua gia tri Vo

Khi S ¢ vitri 2, tu C s& giit gia tri Vo khong thay d6i bo bién doi ADC bat dau hoat
dong va gia tri s dau ra s& twong Ung véi gia tri dau vao lac 1ay mau (S bat dau ¢ vi
tri 2)

Dai thong 1am viéc s& phu thudc vao gid tri RC: f = ﬁ
Nhiéu téc dong
nl E'Iié;r Mman 2 Sta:rt_ﬂDC
Wit 12 wikite(k
S&H AD s

¥ F
% ngl %? ngd

Nhiéu tac dong vao bd bién déi ADC s& gdm 2 phan n; va n, tac dong tric
tiép vao dudng tin hiéu. Nhiéu ng;, ng, nhiéu tac dong qua dudng dat.

Nhiéu tac dong vao cao phan bé dang nhicu trang Gaussian.

Gia str loai bo nhi€u ngy, Ng, ta ¢d phan bo xac suat cua tin hiéu nhieu dau ra la:

&(k)_ \[ r1291 +5r1292

-~ ys/2N

Trong do: 55, - phan b tiéu chuan cua tin hiéu ng;
Sm2- Phan b tiéu chuan cia tin hiéu ng,
Vs —dai gia tri vao
N —sb bit du ra ctia bd bién d6i ADC
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Vi du sir dung bd bién d6i ADC 12 bit v6i dai dién ap ddu vao £3V va phan
bd x4c suét tiéu chuin cua nhiéu 1a 3mV ta c6

2 2
se(k)= 0.001v3“ +3

T2 2896158
6/2
Néu nl van2 khong loai b6 va co phan b tiéu chuan 4.25mV 1c nay

_0.0014/3% + 32 + 4,257 + 4,257

oe(k
() 6/2%

=4.579LSB

VI. CAC KHOI PHAN CUNG CO BAN
Khi thiét ké hé diéu khién s ngoai vi xur Iy trong nhiéu truong hop can cac khdi
chtrc nang khac ghép ndi vao bén trong Chip. cac khéi chirc ning co ban bao nhat
bao gém: Khéi Timer/Counter, khéi truyén dir liéu UART, SPL, CAN hoic USB,
khéi diéu ché do rong xung PWM, bd nhé EEPROM, khoi diéu khién man hinh
LCD.
Vé phﬁn tin hiéu lién tuc bao gém cac khoi khuyéc dai thuat toan, bd loc tin hi¢u,
cac bo chuyén d6i ADC va DAC.
Dudi diy phan tica mot vai dic tinh va phuong phép sir dung cta cac khdi chic
nang nay:

6.1Khoi Timer/Counter.

Nguyén tic lam viéc cta khéi Timer va Counter 1a giéng nhau, ching dugc
phan biét phu thudc vao noi cip xung nhip dau vao tir d6 chung c6 muc dich st
dung khéc nhau.

Khéi Timer duoc ding dé tao ra cac khoang thoi gian duoc xac dinh trude boi
ngudi st dung. Trong hé thong diéu khién sé khdi Timer thuong duoc ding dé
tao cac dap tmg dau ra mang tinh chat ¢ chu ky. Vi du nhu chu ky 1am twoi man
hinh hién thi LED, LCD, chu ky doc dit liéu tir ban phim, chu 1y dfdoc tin hiéu tir
ADC. Mot chiic nang khac citia Timer 1a dé xac dinh chinh xac cac khoang thoi
gian can do trong chu trinh ctia qua trinhm vi du xac dinh khoang thoi gian giita 2
xung cua 1 Encoder trong bai toan do tbc do, thoi gian dong cat ciia mot thiét bi
dién ...

Trong khi do khdi Counter ¢6 nhiém vu dém xung hodc chia tan s6 ctia mot dao
dong dau vao.

CAu trac cta khdi Timer va Counter bao gdm cac phan chinh sau:
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- B0 dém: Phu thudc vao khdi Timer/Counter 13 8 bit, 16 bit 24 hay 32 bit ma $6
thanh ghi ctia b dém cling c6 s0 bit twong ty. Nhiém vu cta b dém 1a x4c dinh
gia tri hién tai $6 luong cung dau vao, phu thudc vao thiét bi cu thé bd dém c6 thé
1a dém tiné hodc dém lui. B4 dém c6 thé nap 1 gié tri ngay tu dau. Gia tri cua bod
dém nim trong thanh ghi dém.

- Khdi so sanh: C6 nhiém vu so sanh gia tri hién tai caa bo dém (trong thanh ghi
dém) vé6i 1 gia tri dinh trude ndm trong nam trong thanh ghi so sanh, néu 2 gia trj
nay bang nhau s& dua 1 tac dong dau ra. tin hiéu nay c6 thé dua thang ra 1 cong
ra hodc dua dén khéi diéu khién ngit.

- Khbi diéu khién ngat: Mot doi hoi ngit c6 thé dugc tao ra trong cac truong hop
Sau:

+ BO dém tran: Vi bd dém tién say ra khi gia tri dém tir gia tri 16n
nhat chuyén sang gia tri 0. V&i bo dém Iui 1a khi tir gia tri 0 sang gia tri véi
nhat ( vi du voi bo dém 8 bit — gia tri v6i nhat 13 255)

+ Khi khéi so sanh dua ra mot tic dong dau ra.

Cid tr Down Thath ghi
nap trrde Counter 50 sdnk

n
‘—,; Data '}, :
= Ehoi . T
Capture Capture  Cournt # so sinh uip
Clock :;
21

| nte rrupt
|— Load TC rrup
So db cau trac cua khoi Timer/Counter
Period Reg [ M
ComparsValus ; "C apture Signal
Reg I M K N2
Start Bit ' ' 1 T
Capture Signal
» Counter Load of Period
Counter Reg [ X SN2, M NN 0 MM 2 R M A 10 N - M2 M- -4

= Compara True = Compare Fales = Compare True
Compare Event / ' i K i

= Terminal Count

Pariod = ki+1
Termminal Count, _I:jm}fﬂytb =05/ [M-r—_q

Output
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Gian d6 thoi gian hoat dong cua by Timer/Counter dém lui
Chu ky xung dau ra ctia bd dém i duoc tinh theo cong thirc sau:
Chu ky ra =(chu ky xung vao)*(gia tri nap trudc+1).

6.2 Khdi truyén thong UART.

:)_Tx Int
[ Hequest
Tx Control/Status Register | Int Enable
[ L]
TxBuffer
Enakble Tx Complete
Empty ) P

Tx Buffer Tx Data Tx Shift Tx
Clock —HE1 r> Hegister Output

| Fh: _h "l Regiter bt Hx Buffer
i . > Register
- : .
Enable RX Active Framing Overrun | X Register Full
Error Parity Error Error :)_ Ax Int
¥ ¥ ¥ | Request

Rx Control/Status Register Int Enable

So dd ciu triic khdi truyén thong UART

Hién tai khéi UART duge tich hop bén trong Chip thuong & ché do song coéng (Full-

Duplex) gdm 2 khdi thu va phat hoat dong doc 1ap.

Trong khoi truyén thong UART gom cac phan chinh sau:

- B tao tdc d6 truyén:

Thong thuong téc do truyén dit liéu duoc tao ra boi bo chia tan s lay tir tan s6
dao dong ctia hé thong.

- BO truyén dir liu: Dit liéu dugc dua ra ndi tiép tir thanh ghi dich truyén dit liéu
( Tx Shift Register). Sau mdi 1an truyén xong 1 byte dir liéu gié tri trong thanh
ghi nay s€ dugc nap tir b dém truyén.

- B0 nhén dit liéu: Dit liéu duoc nhan 1an luot tung bit vao thanh ghi dich nhan dit
liéu (Rx Shift Register). Khi da nhan dau du 1 byte, gia tri trong thanh ghi nay s&
duoc chuyén sang by dém nhan.

- Trong qua trinh nhan va truyén c6 thé bo xung ché do kiém tra bit chan 1é.

- B0 diéu khién ngat:

M6t doi hoi nge“it c6 thé duoc tao ra trong cac truong hop sau:
+ Qua trinh truyén 1 byte dit liéu két thiic (Tx Complete)
+ Qua trinh nhan 1 byte dir liéu két thic (Rx Complete).

26



InputClock - BX
Rz Input
Bit Clock

Rz Shift Regiater
Rx Buffer Register
Rx Active

Rz Register Full

Parity/Dverrun/
Framing Errar

Int Request
Read Rx Contral
R¥ Data Qut

RY Clock Out

Input Clock - BX

Bit Clock

Load Buffer Reg
| UProc Write Fulse |

Buffer Register
Buffer Empty
Buffer Empty Int
Shift Registar
Tx Output

Tx Complete
reset when readj

Tx Clock Out

6.3 Khdi so sanh twong tw

1%

w{ D0D0DD00 | D000 000000010 {000AT010 00011010 001010 (o1011010 )

Gian d6 thoi gian qua trinh nhan 1 byte dit liéu

RELTRT T E—

100101101 0001011 0] 0000101 1 GOG0 101 G000 10 | Ca0ane 1 ) einma |

Gian d6 thoi gian qua trinh truyén 1 byte dir liéu

Stop

I~

01041010

ey
- 'II’H;-: 01011010

\@
00000000 | \1: 11110000]

BETiy Sm'ﬁ . Start
‘-_f

So sanh 2 gia tri ddu vao dang lién tuc két qua c6 thé dua ra 1 cong ra hoic tao

ra 1 doi hoi ngit.



ACD: Analog Comparator Disable

Tao dién

dp chudn Ve
ACBG J
ACD
..
ACIE

AlND -

+ L] AMNALOG
COMPARATOR
/ IRC
| [ I
AIN1 ACH

ACBG: Analog Comparator Bandgap Select ACOD

Y

ACO: Analog Comparator Output

ACI: Analog Comparator Interrupt Flag

ACIE: Analog Comparator Interrupt Enable

6.4B bién d6i ADC
- Khdi chon kénh dau vao.

Viéc lua chon kénh dau vao duogc diéu khién bang thanh ghi lya chon kénh

MUX3..0 Kiénh diuvio
0000 ADCO

oo ADCA

0010 ADC2

0011 ADC3

0100 ADC4

o101 ADC5

0110 ADCG

0111 ADC7

1000

1001

1010

1011

1100

1101

1110 1.30V (Vgg)
111 oV (GND)
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ADC DONVERSION
COMPLETE IRQ

a

8-BIT DATA BUE
=1 =
of w [ )
= =.'| 15 0
ADC MULTIPLEXER ADCCTEL. & 3TATUS ADC DATA REGISTER
SELECT {ADMLUX] REGISTER {ADCGSRA] (A DCHADCL)
- ] gl 2|z = gt T o8l ogl g A
g Z = 3 5% 2 2|33 3§ 33 z
L4
w OW W W
MUX DEDDDER L

PRESCALER
w ¥ w

E
3 CONVERSION LOGKC
AvCD d
=
z L
INTERNAL 2 58V
FEFERENCE SAMPLE & HOLD
COMPARATOR
AREF I 4 . _
E r
BANDGAF
REFERENCE [
ADCT l_
ADCE |7
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So db khoi bd bién d6i ADC

- Khdi tao dién ap chuin
C6 nhiém vu tao di¢n ap chuin dé dua vao dau vao bo bién ddi DAC, dién ap
nay co thé léy tor mot céng dau vao hodc bo tao dién ap bén trong 2.56V. Gia
tri dién ap chuan c6 thé dua ra céng ra tai chan AREF.
- Khéi chia tin s.
C6 thé thay d6i xung nhip cta bd bién doi ADC, no s& quyét dinh téc do bién
ddi. Viéc lya chon duge thuc hién thong qua thanh ghi ADPS nhu sau:
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ADPS2 ADP31 ADPSO He so chia
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 B
1 0 0 16
1 0 1 32
1 1 0 B4
1 1 1 128

H¢ s6 chia tan s6 bd bién do1 ADC

Khoi bién doi

Pau vao tir khoi gitr va trich mau (S&H), cac tin hiéu diéu khién nhu:
ADEN (ADC Enable) cho phép bién doi

ADFR (ADC Free Running Select) ché d¢ bién doi lién tuc

ADSC (AD Start Conversion) Lénh chuyén doi.

ADIF (AD Interrupt Flag) Co bao ngat ADC

ADIE (AD Interrupt Enable) Cho phép ngit ADC

Pau ra 1a thanh ghi chua gia tri da chuyén d6i xong (ADCH/ADCL)

DN NI NI NN

v, 1024
-

ADC =
REF

Luu do qua trinh chuyén dbi 1 1an nhu sau:
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Luu d6 qua trinh bién ddi lién tuc

One Canvarsian Mext Convearsion
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