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TOMTAT 
Bai bao dl cgp den van dl thilt kl vh img dyng Card dilu khiSn s6 trong dieu khien dioi gian thuc. 
Qua vi?c xay dyng mpt toolbox trong phin mim Matlab, Card dugc thilt ke de co thi ket noi voi 
dii tugng dilu khiln mgt each don gian, thugn Igi trong viec thuc hien cac thuat toan dieu khien 
diing phan mem Matlab-Simmulink, 
Tir khoa: Card diiu khiin sd, diiu khiin thdi gian th\ic, Matlab -Simulink vixii ly, lugt diiu khien 

dyng toolbox cua CardTNUT Uong Matlab de 
thyc hi^n cac thuat toan dilu khiln bang phin 
mim Matlab. Ket qua dugc kiem chung bang 
thyc nghiem trong dilu khiln he truyen dgng 
dpng ca mpt chieu. 

CARD DIEU KHIEN SO CARDTNUT 
So do cac kh6i chiic nang ciia card dieu khien 
dugc the hien tren hinh 1. 

[May tinh | 

Cac ky hi?u viet tat: 
<y hi|u 
ADC 
DAC 
DC 

PWM 
DMA 
USB 

JSARTs 

Dien gi^i 
Analog to Digital Converter 
Digital to Analog Converter 
Direct current 
Pulse-width modulation 
Direct memory access 
Universal Serial Bus 
Universal 
Synchronous/Asynchronous 
Receiver/Transmitter 

DAT VAN DE 
Khi xay dyng mgt bg dilu khien phai thyc 
hien hai nhi?m vy la tim lugt dilu khiln va 
xac dinh thilt bj de thyc hi?n lu|t dieu khien 
do. Trong cac h? dilu khiln so khi sii dyng 
may tinh vdi phan mim Matlab de thyc hi?n 
cac luat dilu khiln thi trong cau true cua he 
bit huge phai cd mgt card ghep noi giiia may 
tinh va doi tugng dieu khiln. 
Matlab la mgt phSn mem cd kha nang tinh 
toan va thuc hi?n tdt cac thuat toan dieu 
khiln[3],[6]. Ket hgp Matlab va Card thu thgp 
dii lieu se tao ra bg dilu khiln rit linh hogt, 
cd kha nang thyc hi?n cac thugt toan dieu 
khiln [2], [8], [9], [10]. Trong thyc te Card 
dieu khiln DSP 1103, DSP 1104 cd gia thanh 
rit cao. Bai bao trinh bay CardTNUT dugc 
thiet kl, chl tao cd kha nang thu thgp va xuit 
tin hieu ra doi tugng dilu khien, tuy nhien 
trong khudn kho cho phep bai bao khdng trinh 
bay phin thiet kl ma t^p trung vao vi?c xay 

Dau vao 

Dau vao 
tuang ty 

Khdi vi xii 
ly trung 

tam 

Dau ra 
sd 

D a u r a 
tuong ty 

J^ 
Cai dgt 
tham sd 

Hien thi 
(Led,...) 

E-mail. dotrunghai% 

Hinh l.Sado cdu triic 
CardTNUT dugc thilt kl c6 cac thdng so va 
dam bao cac yeu cau sau: 
Cd thi nhgn, xuit cac tin hieu tuang ty theo 
cac chuan dien ap (KIOVDC hoac 0^20mA; 
C6 thi nhan, xuat cac tin hieu so cd miic dien 
ap 0/24VDC, cho phep thu thap cac gia trj 
logic sd, dem xung, nhan tin hieu ngat tii ben 
ngoai va xuit tin hieu bao trgng thai, tin hieu 
dieu khiln PWM (Pulse-width modulation); 
C6 chiic nang giao tilp vdi may tinh (phan 
mim Matlab) va ddi tugng dilu khien vdi toe 
do cao, itxay raldi; 
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Cd chiic nang cai dgt, thay ddi tham sd va che 
dg hogt ddng; 

Cd kha nang md rgng cac chSn vao/ra cho 
phep ket noi mgt sd modul chiic nang khac... 

Phan Cling CardTNUT 

Cac khoi chiic nang chinh bao gom: 

Khoi vi xu- ly trung tdm 

Khdi vi xu ly trung tam sii dung vi xii ly 
AT9ISAM3X8E do hang Atmel che tao. 
AT91SAM3X8E [4], [5] co loi loi 32-bit, cho 
phep thyc hi$n cac phep toan co do rpng 4 
byte dij lieu trong mpt xung nhjp CPU, cac 
thdng so ky thugt ca ban nhu sau: 

DiSn ap hoat d6ng 
So ddu vao/ra 
Dau ra PWM 
Dau vao tuong t\r 
Dau ra tuong tu 
Dong dien vao/ra so 
Bo nho chuong trhih 
(Flash) 
Tan so xung hoat dong 
Truyin thong 

3.3V(1.6 + 3.6V) 
103 
12 (12bits) 
12 (12bits) 
2(DAC, 12bits) 
130 mA 
512KB 

84 MHz 
USB, USARTs 

KhSi XU' ly tin hieu tieffng tir 
Khoi xii ly tin hieu tuang ty gdm hai phan: 
mgch nhan tin hieu tuong tu va mgch xuat tin 
hi?u tuang ty. Cac tin hi^u tuang ty nay dugc 
xii ly bang phuong phap sd. Khoi ADC ciia 
AT9ISAM3X8E cd dp phan giai I2bits, cd 
kha nang nhgn di?n ap tir 0-3.3V, dac bi?t hd 
trg DMA (Direct memory access) giiip tang 
tdc do trich mau ADC len den SOMsps, cd 
kha nang nhgn tin hi^u tucmg ty len den 
42Mhz. 

Mgch nhan tin hieu tuong ty (thi hi?n cac dgi 
lugng vat li ciia hfe thong) co the nhgn dugc 
tin hieu di?n ap O-̂ IOVDC hogc 0-̂ -20mA rdi 
bien ddi thanh dien ap 0-̂ 3.3VDC de dua vao 
bg ADC cua vi dilu khiln AT91SAM3X8E. 
Mach xuat tin hieu tuang tu co thi xuit dugc 
tin hieu di?n ap O-e-lOVDC hogc 0-20mA dl 
dua den cac ca cau chap hanh. Vi dilu khiln 
AT91SAM3X8E cd sin 02 bg ngogi vi DAC 
ben trong nhung trong he thong vin sii dyng 
IC DAC chuyen dung MCP4822 [7]. 

So d5 nguyen ly khoi xii ly tin hieu tuong tir 
nhu hinh 2. 

Hinh 2. Sa do nguyin ly khdixuly tin hieu tuanglu 

Khoi xu ly tin hieu so 
Khdi xii ly tin hieu sd gom hai phan: mgch 
nhan tin hieu so, va mach xuat tin hieu so, cac 
dau vao/ra sd cd den led bao hieu miic logic. 
Mach nhan tin hieu sd co thi nhan dugc cac 
tin hieu logic 0/1 cd miic dipn ap 0/24VDC. 
Cac tin hieu dau vao dugc each ly vdi vi xii ly 
trung tam qua cac ly quang, Cac dau vao so 
nay co the dgc dugc cac tin hieu tu bg ma hoa 
xung (encoder) logi tuang ddi. 
Mach xuat tin hieu so cd the xuat dugc cac tin 
hî u logic ra dau ra sd. Cac dau ra so cung 
dugc each ly vdi vi xii ly trung tam qua cac ly 
quang, cac dau ra sd cd the cung cap miic 
dien ap dudi 24VDC tiiy theo ngudi sii' dyng, 
Cac dau ra sd tii 0 den 7 con cd the xuat cac 
tin hieu dieu che dg rgng xung PWM (Pulse-
width modulation) vdi do phan giai 12 bit. 
So dd nguyen ly khoi xii ly tin hieu so dirge 
the hien tren hinh 3. 

Hinh 3. Sa do nguyen ly khdi xu ly tin hieu sd 
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CardTNUT sau khi dugc thil t ke, ch l tao c 
so do nhu hinh 4. 

Hinh 4. Card dieu khiin TNVT 

^ Bit diu ^ 

Khdi tao cac khoi: RS232, PWM, 
TIMER, ngat, ... 

Khdi tao cac gia trj ban dau. 

Doc va xii ly tin hiSu dSu vao tuong 
ty; Doc tin hi^u dau v^o s6 

Cap nhat dft lieu, 
Thyc hifin cac chiic nang theo yeu cau 

ni Matlab 

C[7^lt diucj]^ 

Hinh S. Liru do thugt toan chuong trinh chinh 

L a p t r inh cho vi x u ly t r u n g tam 

Luu do thuat toan 

Chuong trinh phan m i m dieu khiln cho vi xir 

ly AT91SAM3X8E dugc lap tnnh bing ngon 

ngir C. c i u triic chuong trinh g6m chuang 

trinh chinh va cac chuang trinh con. 

Thugt toan chuong trinh chinh dugc the hien 

tren hinh 5. 

Chuang trinh 

Chuang trinh lap trinh dieu khien cho vi xii ly 

dugc viet bang ngdn ngu' C. Do gidi han ciia 

bai bao nhom tac gia xin khong trinh bay 

chuong trinh d day, 

Xay d u n g ToolBoox CardTNUT trong t h u 

vien Mat lab-Simul ink [31, [6]. 

De thuc hien cac lugt dieu khien bang phan 

mem Matlab-Simmulink qua CardTNUT tac 

gia da tgo mgt thu vien cho CardTNUT trong 

Simmutink nhu hinh 6, CardTNUT Library. 

CardTNUT_Library dugc xay dung tren phan 

m i m Matlab 2012a. D I cai dat 

CardTNUT_Library cai dat thu vien nay bang 

lenh install_CardTNUT. Mot so khdi chinh 

trong CardTNUT_Library. 
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Hinh 6. Toolbox CardTNUT trong sinmmlink 

Khdi CardTNUT_Setup: cai dat thong so ket 

noi tii Simulink tdi CardTNUT, Viec trao doi 

dir lieu giua card va Simulink dugc thuc hien 

theo chuan giao tiep ndi tiep khong dong bo 

vdi tdc do l,152,000bits/s. Toe dp trao doi du 

lieu cao nhu vay (>lMb/s) do du lieu thyc 
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chit trao dii qua cdng USB ciia vi dilu khiln 
AT91SAM3X8E, va vi dilu khiln dugc Igp 
trinh tgo ra cdng giao tiep noi tiep ao (Virtual 
terminal), tren Simulink thyc hien cac giao 
tiep vdi cdng ao nay theo phuang thiic nhu 
vdi cong noi tiSp ciing that nhung toe dp lai 
cao hon. 

Khdi CardTNUT_ADC: khoi dgc tin hi?u 
tuang ty dugc chuyen ddi thanh tin hieu so 
12bits (gia tri tir (H-4095) tren CardTNUT. 
Khoi CardTNUT_DAC: kh6i xuit tin hieu 
diu ra hjong ty tren CardTNUT, khi xuit gia 
tri s6 tii 0-̂ 4095 thi dau ra tucmg ling co gia 
tri tii 0-̂ 1 OVDC hogc a^20mA. 
Khoi CardTNUT_DI: khoi dgc tin hieu s6 d 
dau vao tren CardTNUT. 
Khoi CardTNUT_DO: khdi xuit tin hieu so ra 
diu ra sh tren CardTNUT. 
Kh3i CardTNUT_PO: kh6i xuit tin hi?u 
PWM (12bits) ra diu ra s6 yen CardTNUT. 
Khoi CardTNUT_EI: kh6i dgc tin hieu 
encoder tren dau vao so tren CardTNUT. Tren 
CardTNUT cd 06 dau vao so dugc thiet ke de 
nhan tin hieu xung tir encoder tuang ddi mpt 
pha hogc hai pha, do do CardTNUT co the 
ghep noi dugc toi da 03 encoder tuong doi 2 
pha hogc tdi da 06 encoder 1 pha. Kit qua cd 
the dugc cai dat la so xung dem dugc, sd 
xung tren 100ms hogc thdi gian (ms) ciia mpt 
xung, tiic ket qua cd the tra ve la vj tri hogc 
toe do giiip ngudi diing cd the de dang xii' ly 
theo yeu cau, Ngudi diing cung co the tiiy 
chgn dim theo xung hoac dem theo sudn 
(sudn len, sudn xuong) giiip cho dp phan giai 
ciia encoder dugc tang len gap ddi. 
Khdi CardTNUT_SEO: khoi xuat xung tin sd 
50Hz ra dau ra sd ciia CardTNUT dl dilu 
khien dpng ca servo mpt chieu. Gia tri diu 
vao la vi tri ciia servo (C-ISO"), tin hieu xung 
cd do rgng xung tuang tiing tii 500-2500ms. 
Kh6i CardTNUT_16PWM: kh6i xuit tin hî u 
dilu khiln module 16PWM. Khoi CardTNUT 
16PWM CO thi cai dat che dO chi xuit tin hieu 
khi diu vao cd sy thay doi gia tri nhim giam 
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lugng du lieu trao ddi giua CardTNUT va 
Simulink. 

Kh6i CardTNUT_32RC_SERVO: khii xuit 
tin hieu dilu khiln module 32RC SERVO. 
Khdi CardTNUT_Online_PID: thyc hi?n 
thugt toan dieu khien PID vdi cac gia tri cai 
dat va dau vao dugc nhgn tii 
Matlab/Simulink, gia tri dau ra dugc giii tra 
Igi may tinh. Vdi chiic nang nay, CardTNUT 
cd the dugc ling dung trong viec kiem nghiem 
bg dieu khien PID trong dieu khien cac doi 
tugng thuc. CardTNUT cd the thyc hien ciing 
luc 04 khoi CardTNUT_OnIine_PID. 
Kh6i CardTNUT_Setup_PID: khoi cai dat 
dau vao, dau ra va cac tham so bp dieu khien 
PID. Gia tri d3t cd the la hang so hogc tir cac 
diu vao tuang tu, tir cac bd ma hoa xung; Gia 
trj phan hdi co the tii cac dau vao tu'ong tir 
hogc tii' cac bd ma hoa xung; Gia tri dau ra c6 
thi dugc xuat ra dau ra tuang ty, dau ra PWM 
va dugc giri len Matlab/Simulink. 
UNO DUNG DIEU KHIEN HE TRUYEN 
DONG BANG P H A N MEM MATLAB -

SIMMULINK QUA CARDTNUT 
D I ling dyng CardTNUT trong dilu khiln 
thdi gian thyc qua thu vien 
CardTTJUT_Library dugc xay dyng va cai 
dat trong toolbox ciia Matlab, bai bao sir dung 
h? truyen dOng cd cau triic dieu khien nhu 
hinh 7. 
Matlab 

Hinh 7. Cdu true dieu khiin 

Dpng ca mdt chilu kich tii dgc lap co cac 

thdng so: 
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Pj^=2,2Kw;u^=220v; 

I,„=l2A;n^=\500v/ph 

Eg di lu kh i ln co gia tri: Kp= 1.675 10"^, 

K,=3.868•10•^ 

Tren hinh 8 the hien dap ling t6c dg ciia ddng 
CO trong mi ln thdi gian thyc dugc l iy tryc 
t i lp tren khfil b i ln thi cua ph in m i m Matlab. 
Vdi thong sd da chgn ta th iy thdi gian qua dg 
khoang 0.8s, lugng qua dilu chinh khoang 
8,3% va he dn dmh theo dang tin hiSu dgt. 

[v/ph] 

fsl 

Hinh 8. Dap ung toe dp ddng ca 

KET LUAN 

Bai bao da gidi thieu qua trinh thiet ke card 

dieu khien so CardTNUT. Thiet bj nay dugc 

xay dung va cai dgt trong toolbox ciia Matlab 

de thugn lgi cho viec kiem nghiem cac thuat 

toan dieu khien trong mien thdi gian thyc 

cQng nhu hien thj ket qua dudi dgng dgc tinh 

b ing chinh phin m i m Matlab-Simulink. Md 

ra kha nang ling dung thiet bi nay trong dilu 

khien cac ddi tugng cdng nghiep. 
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ABSTRACT 
D E S I G N AND A P P L I C A T I O N O F CARD C O N T R O L IN T H E T I M E C O N T R O L 

Do Trung Hai'*, Tran Due Quan', Tran Gia Khanh^ Nguyen Thi Thu Hien* 
'College ofTechnology - TNU, 

Hung Yen University of Technology and Education, 
'Broadcasting College I 

This paper purposes a design an applications of a controlling card in a real-lime control system. By 
constructing a toolbox in Matlab, the card has been implemented to connect to objects easily in 
order to verify algorithms via Matlab-Simulink. 
Keywords: digital control, real-time control, Matlab-Simulink, microprocessor, coirol rules 
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