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Bai tip 1n mon Kién tric may tinh va mang truyén thong
cong nghiép: Giao ti€p 12C ( Master - Slave)

L Gio'i thiéu chung vé I2C( Master - Slave)

Phuong phap Master — Slave (chu - t§), mot tram cha (master) co trach
nhiém chu dong phan chia quyén truy cap bus cho cac tram t& (slave ). CAc tram
t& dong vai trd bi dong chi ¢ quyén truy cap bus va gui tin hiéu di kh c6 yéu
cau. Tram cha c6 thé ding phuong phap hoi tuan tu theo chu ky dé kiém soéat
toan bo hé théng. Nho vay céc tram to ¢d thé giri cac dir liéu thu thap duoc tir
quéa trinh k¥ thuat gui dén tram chu cling nhu nhan duoc cac thong tin diéu
khién tir tram chu. Va chuan giao tiép 12C 1a mot chuan giao tiép st dung
phuong phap nay.

Ngay nay trong c&c hé théng dién tir hién dai, rat nhiéu IC  hay  thiét  bi
ngoai Vi can phai giao tiép vai cac IC hay thiét bi khéac giao tiép véithé gigi
bén ngoai. Voi muc tiéu dat duoc hiéu qua cho phan cang tét nhat vai mach
dién don gian, Phillips da phat trién mot chuan giao tiép ndi tiép 2 day
duoc goi 12 12C. 12C 14 t8n viét tit cia Cum e wamcres Bus
giao tiép gitta cac 1C véi nhau.

12C mac du duoc phat trién béi Philips, nhung n6 da duoc rat nhiéu nha san
Xuat IC trén thé gigi s dung. 12C trg thanh  mot chuan cdng nghiép cho
cac giao tiép diéu khién, co thé ké ra ddy mot  vai tén tudi  ngoai Philips nhur:
Texas Intrument (T1), Maxim-Dallas, analog Device, National Semiconductor Bus 12C
duoc st gung lam bus giao tiép ngoai vi cho rat nhicu loai IC khac nhau nhu cac loai. Vi
dieu khién 8051, PIC , AVR, ARM, chip nh¢ nhu RAM tinh (Static Ram), EEPROM, b¢
chuyén doi tuong tu so (ADC), so tuong tu (DAC), IC diéu khién LCD, LED...
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Hinh 1.1. BUS 12C va cdc thiét bi ngoai vi
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1. Piac diém giao ti€p 12C
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Mot giao tiép 12C gdm c6 2 day: Serial Data (SDA) va Serial Clock (SCL).
SDA 4 dudng truyén dir liéu 2 huéng, con SCL 1a duong truyén xung dong hd
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va chi theo mot huéng. Nhu hinh v& trén, khi mot thiét bi ngoai vi két ndi vao
duong 12C thi chan SDA cua n6 sé& ndi voi day SDA cua bus, chan SCL s& ndi
véi day SCL.
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Hinh 1.2. Két n6i thiét bi vao bus 12C 6 ché’d¢ chudn (Standard mode)

va ché’do nhanh (Fast mode)

MJdi day SDA hay SCL déu duoc néi véi dién ap duong ctia ngudn cap théng

q u a m ét dién tror kéo Ién (pull-up resistor). Su can thiét cua céc dién tro kéo
kéonay lavi  chén giao tiép 12C cua céc thiét bi ngoai vi thuong la dang cuc
m én g hor (open-drain or open - collector). Gié tr cira cAc din trér nay khéc

nhau tly vao ting thiét bi va chuan giao tiép thuong dao  dong trong khoang
1KQ dén 4.7KQ.

Nhin lai hinh 1.1, ta thay c6 rat nhiéu thiét bi (IC) cung duoc két ndi vao
mot bus 12C, tuy nhién s& khdng xay ra chuyén nham lan gitra c4c thiét bi, boi
mai thiét bi s& dugc nhan ra bai mot dia chi duy nhat véi mét quan hé chu/to
tén tai trong suét thoi gian két ndi. Mai thiét bi cd thé hoat dong nhu 12 thiét bi

nhan dit liéu hay c6 thé vira truyén vira nhan. Hoat dong truyén hay nhan con

tly thudc vao viéc thiét bi d6 1a cha chu (master) hay to (slave). Mot thiét bi hay
mot 1C khi két ndi véi bus 12C, ngoai mot dia chi (duy nhat) dé phan biét,

no6 con duogc cau hinh 1a thiét bi chu (master) hay té (slave). Tai sao lai ¢6 su
phan biét nay ? D6 1 vi trén mot bus 12C thi quyén diéu khién thudc vé thiét
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bi chu (master). Thiét bi nam vai trd tao xung dong hd cho toan hé thong, khi
gitra hai thiét bi chu/té giao tiép thi thiét bi chi ¢6 nhiém vu tao xung dong hd
va quan ly dia chi cua thiét bi té trong sudt qua trinh giao tiép. Thiét bi cha giir
vai trd chu dong, con thiét bi tg giir vai trd bi dong trong viéc giao tiép.
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Hinh 1.3. Truyén nhdn dit liéu gifta chu/té

Nhin hinh trén ta thay xung dong ho chi,c6 mot huéng tir cha dén t6, con ludng dir lidu c6 thé di theo hai
huéng, tir chu dén té hay nguoc lai té ¢en chu, Ve dit licu truyén trén bys 12C, mét bus 12C chuan truyen
g;blt dit liéu ¢ hudng trén duong truyen véi toc d6 la 100Kbits/ s — Ché @6 chuan (Standard mode). Toc
0

truyén c6 thé 1én t6i 400Kbits/s — Ché d6 nhanh (Fast mode) va cao nhét la 3,4Mbits/s — Ché d6 cao téc (High-speed mode).
Mot bus 12C c6 thé hoat dong ¢ nhiéu ché do khac nhau:

- Mot cha mot té (one master — one slave)

- M6t cha nhiéu to (one master — multi slave)

- Nhiéu chu nhiéu té (Multi master — multi slave)

DU & ché do nao, mot giao tiép 12C déu dua vao quan hé chu/té. Gia thiét mot
mét thiét bi A muén gui dit liéu dén thiét bi B, qua trinh dugc thyc hién nhu sau

- Thiét bi A (Chu) xé4c dinh dung dia chi cua thiét bi B (t6), cting vé6i viéc xac dinh dia chi, thiét bi A s& quyét dinh viéc doc hay ghi vao thiét bi
- Thiét bi A gui dir lidu tai thiét bi B.
- Thiét bi A két thac qua trinh truyen dix lidu.

Khi A mudn nhan dix liéu tir B, qué trinh dién ra nhu trén, chi khéc 13 A s&
nhan dit liéu tir B. Trong giao tiép nay, A la chi con B van 1a té. Chi tiét viéc
thiét lap giao tiép véi mot thiét bi nao do trong mang 12C.

2: Bit Start va Stop

START la diéu kiénkhai  dau, bao hiéu bat dau cua giao tiép, con STOP
hiéu két thiic mot giao  tiép. Hinh du6i day mo ta diéu kien START va

bao
STOP. Ban dau khi chua thuc hién quéa trinh giao tiép,  ca hai duong SDA va
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SCL déu & mirc cao (SDA = SCL= HIGH). Llc nay bus 12C duogc coi 13 doi
(“bus free™), san sang cho mét giao tiép. Hai diéu kién START va STOP Ia
khdng thé thiéu trong viéc giao tiép gitra cac thiét bi 12C véi nhau.
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Hinh 1.4. Biéu kién START va STOP cua bus 12C

Picu kien START: mot su chuyén doi trang thai tir cao xudng thap trén duong
SDA trong khi dudong SCL dang & miic cao (cao = 1; thap = 0) béo hiéu mot
diéu kién START

Piéu kién STOP: Mot su chuyén ddi trang thai tir mac thap 1én cao trén duong
SDA trong khi duong SCL dang ¢ muc cao.

Ca hai diéu kién START va STOP déu duoc tao ra bai thiét bi cha. Sau tin hiéu
START, bus 12C coi nhu dang trong trang thai lam viéc (busy). Bus 12C s& rdi,
san sang cho mot giao tiép mai sau tin hiéu STOP tir phia thiét bi chu.

Sau khi c6 mot diéu kien START, , trong qua trinh giao tiép, khi c6 mot tin hiéu
START duoc l1ap lai thay vi mot tin hiéu STOP thi bus 12C van tiép tuc trong
trang thai ban. Tin hiéu START va lip lai START déu c6 chiic nang gidng nhau
la khoi tao mét giao tiép.

3. Pinh dang dir liéu truyén

Dir liéu duogc truyén trén bus 12C theo ting bit, bit dit liéu dugc truyén di tai
mdi suon duong cua xung dong ho trén day SCL, qua trinh thay doi bit dit liu
xay ra khi SCL dang & mirc thap.
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Hinh 1.5. Qud trinh truyén 1 bit dir liéu

MJdi byte dit liéu duoc truyén co d6 dai 12 8 bits. S6 lwong byte c6 thé truyén
trong mot 1an 1a khdng han ché. Mdi byte duoc truyén di theo sau 1a mot bit
ACK dé béo hiéu da nhan dit liéu. Bit c6 trong s6 cao nhat (MSB) sé& dugc
truyén di dau tién, cac bit s& duoc truyén di lan luot. Sau 8 xung clock trén day
SCL, 8 bit dir liéu dd duogc truyén di. Lic nay thiét bi nhan, sau khi da nhan du
du 8 bit dir liéu s& kéo SDA xubng muc thap tao mot xung ACK &ng vai xung
clock thtr 9 trén day SDA dé bao hiéu da nhan du 8 bit. Thiét bi truyén khi nhan
duoc bit ACK sé& tiép tuc thyc hién qua trinh truyén hoic két thic.
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Hinh 1.6. Dit liéu truyén trén bus 12C
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Hinh 1.7. Bit ACK trén bus I12C

Mot byte truyén di c6 kém theo bit ACK la diéu kién bat budc, nham dam bao

cho qué trinh truyén nhan duoc dién ra chinh xéac. Khi khong nhan duoc dung

dia hay khi muén két thic qua trinh giao tiép, thiét bi nhan s& giri mot xung Not-ACK(SDA ¢ mic cao) dé bao cho thiét bi
chu biét, thiét bi chu s& tao xung xung STOP dé két thiic hay 1ap lai mot xung START dé bét dau qué trinh méi.
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4. Pinh dang dia chi thiét bi

MJi thiét bi ngoai vi tham gia vao bus i2¢c déu c6 mét dia chi duy nhat,
nham phan biét giira cac thiét bi voi nhau. Do dai dia chi 1a 7 — bit, diéu dé c6
nghia | trén mot bus 12C ta c6 thé phan biét téi da 128 thiét bi. Khi thiét bi cha
muén giao tiép vai ngoai vi ndo trén bus 12C, n6 s& gui 7 bit dia  chi cua thiét
bi d6 ra bus ngay sau xung START. Byte dau tién dugc gui s& bao gém 7 bit dia
chi va mot bit thi 8 diéu khién huéng truyén dé ma c6 su phan hdi twong  ung
dén con chu.
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Hinh 1.8. Cdu triic byte dit liéu ddu tién

Mdi mot thiét bi ngoai vi s& c6 mét dia chi riéng do nha san xuat ra né quy dinh.
Piachi  d6 co thé la ¢ dinh hay thay d6i. Riéng bit diéu khién huong s& quy
dinh chiéu truyén dix liéu. Néu bit nay bang “0” c6 nghia 1a byte di liéu tiép
theo sau s& duoc truyén tir chit dén td, con nguoc lai néu bang “1” thi cac byte
dau tién sé la dir lieu tir t& guri dén chu. Viéc thiét 1ap gia tri cho bit nay do con
chu thi hanh, con té s& tly theo gié tri d6 ma c6 su phan hoi tuong tng dén

con chu. Viéc thiét 1ap gia tri cho bit nay do con chu thi hanh, con té s& tiy theo
gia tri.

5. Truyén dir liéu trén bus I12C, ché d6 Master-Slave

Viéc truyén dix liéu dién ra gitta con chu va con té. Dit liéu truyén cd thé
theo 2 huéng, tir chu dén té hay nguoc lai. Huéng truyén dugc quy dinh boi bit
thir 8 trong byte dau tién duoc truyén di.
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Hinh 1.9. Qud trinh truyén dir liéu

Truy#n dit lidu tir chi dén t6 (ghi dit ligu).  Thiét bi cha khi mudn ghi dit liéu
dén con t6, qua trinh thyc hién 1a:

- Thiét bi chu tao xung START.

- Thiét bi chu gui dia chi cua thiét bi té ma nd can giao tiép cung véi bit
=0 ra bus va doi xung ACK phan hoi tir con té.

- Khi nhan duoc xung ACK bao da nhan dién dang thiét bi té, con cha bit
dau gui dit liéu dén cho con tg theo tung byte mot. Theo sau mdi byte nay déu
la mot xung ACK. S6 luong byte truyén 1a khéng han ché.

- Két thuc qué trinh truyén, con chii sau khi truyén byte cudi sé tao xung
STOP béao hiéu két thuc.

ua trinh.ket hop ghi va doc dir liéu: giira haj xung START va STOP, thiet bj,
chu co thé thyc hien viéc doc hay ghi nhicu lan, voi mot hay nhieu thiét bi. Bé
thuc hién vigc do, sau mot qua trinh ghi hay doc, thiet bi chu lap lai mot xung
START va lai gui lai dia chi cua thict bi t& va bat dau mot qua trinh mai. Che
do giao tiep Master-Slave la che do co ban frong mot bus 12C, toan bé bus duoc
quan ly boi mot master duy nhat. Trong che d6 nay s& khong xay ra tinh trgr%ﬁx
€

xung dot bus hay mat dong bo xung clock vi chi ¢co mot master duy nhat co
tao Xung clock.

6. Ché dp Multi-Master

Trén bus 12C c6 thé cé nhiéu hon mot master diéu khién bus. Khi d6 bus 12C s& hoat dong & ché do Multi-Master. Ché d6 nay dugc hiéu 14 trén trong
trén cing mot bus co thé hiéu hon mot thiét bi 1am Slave cd thé tro thanh mot
Master néu né c6 kha nang trg thanh Master & mot thoi diém nao d6. Tuy nhién
néu sir dung mot IC diéu khién cac chip nhé thi ché do Multi — Master khong 6n
tai vi cac chip nhé dugc thiét ké Ia Slave, khong c6 kha nang tré thanh Master.
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II: Modul I12C vé'i PIC

1. Modul I12C véi PIC

_ Vi nhiing tién ich dem lai, khéi giao tiép 12C da dugc tich. hop cing trong kha
nhiéu loai vi,diey khién khac nhau. Trong cac loai Vi dieu khién PIC dong
Mid-range pho bien tai Viet Nam, chi tir 16F88 mdj ¢ ha tro phan cing 12C, con
cac loai chig khac khong c6. Vi nhiing loai Vi dieu,khién khong cd ho tro phan
ctng giao tiep 12C, dé su _clung ta c6 thé dung phan mém lap trinh, khi do ta se¢ viét
mot chuong trinh diéu khien Z chan bat ky cua Vi diéu khién dé no thuc hi¢n giao
tiep 12C (cac ham START, STOP, WRITE, READ).

Trong viéc lap trinh cho PIC c6 rat nhiéu phan mém viét chuong trinh nhu
CCS, AMS,Mplab... nhung t6i chi dé cap dén phan giao tiép 12C sir dung

Mplab.
Trong Mplab, can quan tdm dén nhitng cau lénh sau:

>
Openl2C(MASTER,SLEW_OFF); // khéi tao 12C, chon chip 1am cha hay t&

SSPADD=0x31; // dit téc do xung clock(SCL)
Startl2C();// bat dau 12C

Idlel2C(); // ACK, doi phan hoi

Writel2C(noi dung can ghi);// ghi dix liéu
Stopl2C();// dung 12C

RestartI2C();// bat dau lai 12C

Ackl2C(); // ACK phan héi di

NotAckI2C(); // NotAck phan hoi di.

VvV V V V V V V Y

2. Vi du sttr dung modul I12C ctia PIC 184520 véi ds1307( dong ho thoi
gian thuc).

DS1307 1a chip dong hd thoi gian thyc, khai niém thoi gian thyc ¢ day
duoc ding véi ¥ nghia thoi gian tuyét doi ma con nguoi dang st dung, tinh bang
giay, phat, gio... DS1307 1a mot san pham cua Dalla Semiconducto. Chip nay
c6 7 thanh ghi8 bit chtra thoi gian la: giday, phut, gio, thi, ngay, thang, nam.
Ngoai ra DS1307 con c6 mot thanh ghi diéu khién ngd ra phu va 56 thanh ghi
trng c6 thé dung nhu RAM. DS1307 dugc doc va thong qua giao dién 12C nén
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cAu tao bén ngoai rat don gian. DS1307 xuét hién & hai g6i SOIC va DIP c6 8
chan.

X101~ 8 [ Ve

X2} 2 7 [3sQw/ouTt
Vear ] 3 6 [ SCL
GND [] 4 5 ] SDA

DS1307 8-Pin DIP (300-mil)

Hinh 2.1 Hinh anh DS1307
Céc chan cua DS1307 dugc mo ta nhu sau:

- X1 va X2 1a hai ngd két ndi véi mét thach anh 32768KHz 1am ngué tao dao
dong cho chip.

- Vbat : cuc duong cua mot pin 3V nudi chip.
- GND: chan mas chung cho ca pin 3V va Vcc.

- Vcc: ngudn cho giao dién 12C, thuong 1a 5V va ding chung véi vi diéu khién.
Cha y néu la Vee khdng ngudn nhung Vbat duoc cap thi DS1307 van dang hoat
dong nhung khong doc va ghi duoc.

- SQUW/OUT: mét ngd phu tao xung vudng, tan sb caa xung c6 thé duoc 1ap
trinh.

- SCL va SDA 1a hai duong giao xung nhip va dir liéu caa giao dién 12C.
C6 thé két néi DS1307 bang mot mach dién don gian sau:

S5V

I 5V 5V
| B T T
32.7768KHz x1'g -
X242 73 saw/ouT |
VATVl 3 6 [3SCL ® 12C
GNDY] 4 5 [¥SDA

Hinh 2.2: Mach ung dung don gian cua DS1307
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Pay 1a mot mach giita PIC 184520 va DS1307 dugc V& trong phan mém
proteus.
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£8Y B2, 258232885 RADIAND/CIN- RCO/T10SO/TI3CKI
RAVAN/C2IN- RC1/T10SICCP2B U2
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Hinh 2.3: mach PIC 18f4520 va DS1307.

Mach trén sir dung LCD hién thi thoi gian thuc tir ds1307, chip PIC duogc coi
nhu mot Master va goi slave (ds1307) tra loi. Va day la chuong trinh cua modul
12C PIC 18f4520.

1 X U: i papachiis ciron.cf
5 file Cdit View Project Debugger Programmer Tools Configure Window |lelp = [
L d DE  Sad®an 9 Debug v @ @@ & 8l
Checksnm: fixhakhl3
text.mew x| man.c* [ sw_izch | ds1037.h [ i2eh | delays.h|
= text.mep 150 *7 . g
1.3 Source Files 151 [Flvoid docds1307 (unsigned char slavel,unsigned char diachi)
) mainc 152
&[] Header Files 1153 startlizc();// bat dau izc
[£) delays.h 154 Idler2c(); // doi phan hoi
Lo 1zeh 155
! P18M4520.h 156 WriteI2C(slavel); // vi
(22 object Filea 157 IdleI2c()
(2 tibrary Files 158
-3 Linker Script 159 WriteI2C(diachi); // wviet dia chi
L[ ssfas20.ke 160 1dler2c():
(3 other Files 161
162 RestartI2C(); //bat dau lai i2c
163 IdleI2cC():
164
165 WriteI2C(slavel+l); // ghi du lieu
166 IdleI2C();
167
168 x=ReadI2C(); // doc
169 a= (x >> 4) * 10 + (x & 0x0f); // doi he nhi phan sang thap phan
170
171 NotAckI2C(); // no 2C phan hoi di
172 IdleI2c() s //Ac phan hoi
173 SLopI2C(); // dung I2C
174 return a;
175 o
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i Checksum: 0x5a53

texl.mew mainc* | sw_i2eh | ds1037.h [i2ch | delaysh)]
=6 textLmep 176 [Fint bcdout (int x;lil
-2 Source Fies 180 Clvoid main ()
[£] main.c 181 {
(1 Header Files 182 TRISB=0Xf0;
[E] delays.h 183 TRISC=0b11110111;
i2ch 184 TRISE=0x01;
p18F4520.h 185 ADCON1=0x0f;
(21 Object Files 186 OpenXLCD () ;
g] Library Files 187 // DelaylRTCYx(10);
=00 Linker Scrpt 188 OpenI2C (MASTER, SLEW_OFF) ;
[ 18fas20.k 189 SSPADD=0x27;//49; //xung nhip=Fosc/ (4% (SSPADD=49+1);
3 other Fies 190 DelaylKTCYx (10) ;
191
192 SSPCON1lbits.SSPM3=1;
193 SSPCONibits.SSPM2=
194 SSPCON1lbits.
195 SSPCON1bits.
196 SSPCON2bits. ;
197 SSPSTATbits.SMP=1;
198 DelaylRTCYx (10) ;

Pl text - MPLAB IDE vAGZ G Users\Administrator\Desktop

% File Edit View Project Debugger Programmer Tools Configure Window Help [-]5
|ps@ ima (28w sn 2 o HEHBad® | $EaR
J Checksum: 0x5715

tex1.mow maine® g izch [ ds1037h | i2eh | delaysh]
= text.mep 197 SSPSTATbits.SMP=1;
(7 Source Files 198 DelaylKTCYx (10) ;
199 = while (1)
200 {
201 docds1307 (0xd0,0) 7
202 giay = as
203 DelaylRTCYx (10) ¢
(2 Object Fies 204
(23 Uibrary Fies 205 docds1307 (0xd0, 1) ;
1+ Linker Script 206 phut= a;
[ 1sra520.he 207 DelaylRTCYx (10) ;
(23 other Files 208
208 docds1307 (0xd0,2) 7
210 gio = a;
211 DelaylRTCYx (100) ;
212 DelaylORTCYx (100) 7
213 sprintf(stb[0],"\1bay gioc la: \n%d:%d:%d ",gio,phut,giay);
214 led_puts (atb[0])
215 r }
216 }
217 -
Output
Buid | Version Contiol | Find in Files |
Dehug build of project "CAUsersiAdministratotDesktopimachi2ctex! mep' succeeded
Preprocessar symbol *__DEBUG! is defined
Fri Dec 12 03:44:46 2014
BUILD SUCCEEDED
1 Fies | %2 5vmbols|
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Hinh 2.4: Chuong trinh véi modul 12C

Vi chuong trinh nay, trén phan mém proteus s& hién thi két qua mé phong 1a:
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isis| SIS Professio
File View Edit Tools

Design Graph Source Debug Library Template System Help
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* BATTERY
ﬂ: CRYSTAL
L DS51302
= DS1307 LCD1
= LMOT6L LMO16L
- PIC18F4520 TEXT:
RES
e
-l L
55 U1 Ds1307 Clock- U2 [=) [l 1% |
7 RAQ/ANO/CIN- RCO/T10S0/T13CKI -
1 RAT/AN1/C2IN- RC1/T10SICCP2B Time: 03-49-58 U2
£ RAZ/ANZIC2INH/VREF-/CVREF  RC2/CCP1/P1A [ [ DATE: 12-12-14 o il
sCcL X1
@ RA4/TOCKIC10UT o 22 soa -l
/ RAS/ANA/SS/HLVDIN/CZOUT RC&/SDO 505
RAB/OSC2/CLKO. ReO/TCK [E22 e X1
m RA7/OSCA/CLKI RC7T/RX/DT SouT —l— CRYSTAL
m| | <vexTd
o RBO/ZAN12/FLTO/ANTO RDO/PSPO = VBAT X2 L
0 :g;,’;z:; DS1307
® RD3/PSF3 ==l BAT ETEXT
RB4/KBID/ANT1 D4/P S| 1 3V
A RBS/KBI1/PGM RD5/PSPSIP1B 1 STEXT-
= RBG/KBI2/PGC RDB/PSPE/P1C 1
RB7/KBIB/PGD RD7/PSF7/P1D
-
* REQRDIANS |
RE1/WR/ANG W10 R
RE2ITSIANT [—5 ? ==
RE3/MCLRAPP _| +
PIC18F4620
ETEXT>
> [ 1 T 01 [ W |4 64Messagels) || ANIMATING: 00:00:06.777081 (CPU load 36%) | -3800.0 -10000

Hinh 2.5: Két qua md phong proteus

Pay chi 1a mot vi du rat nho va don gian trong viéc ung dung giao tiép 12C.
Ngoai ra con sir dung 12C giao tiép giira chip nay véi chip khac, giao tiép chip
Vvé6i IC, ... Vi vay n6 kha phé bién va quan trong trong vi diéu khién.
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