KHOA HOC VA CONG NGHE MO

KY THUAT BIEU CHE VA TRUYEN TAI THONG TIN
TREN DUONG CAP NGUON

w phat trién cong nghé trong nhitng ndm gan
;\) day dang lam cho cac hé théng céng nghiép

ngay cang tré nén hién dai. Hé thdng cang
hién dai, sd lwong cac yéu clu, kéo theo dé 1a sd
lwong théng tin tin hiéu cang nhiéu lam cho hé
théng cang phtrc tap. Khi hé théng tré nén cong
kénh v&i so dd két ndi phirc tap thi chi phi cho viéc
lap dat va hé thdng day dan Ion thweng dé dan téi
16i trong .qua trinh lap dt. Dé giam thiéu sb lvong
cap truyén dan nham gidm chi phi, dac biét 1a don
gidn hoéa qua trinh lap dét, giai phap phd bién dwoc
ap dung hién nay la truyén tai khong day dwa trén
hiu ng song dién tir. Tuy nhién, trong nhiéu
trvong hop, didu kién vé ciu tao, tinh chét, yéu
cau, vj tri Iap dat,... ctia hé théng khdng cho phep
str dung giai phap khong day. Va wec dleu ché dé
truyén thong tin trén chinh dwong cap ngudn la giai
phap t6i wu cho nhirng yéu ciu dit ra.

1. Ky thuat diéu ché tin hiéu [1], [2], [3]

Diéu ché tin hiéu Ia qua trinh chuyén déi phd tin
clia tin hiéu can truydn dén mot ving phd tan khac
bang cach ding mét séng mang d& chuyén ché tin
hiéu can truyén di. Muc dich clia viéc lam nay la chon
mot pho tan thich hop cho viéc truyén thong tin. Véi
cac tan sb séng mang khac nhau nguoi ta co thé
truyén nhiéu tin hiéu cé cing pho tan trén cac kénh
truyén khac nhau trong cling mét dwéng truyén.

Mét cach tong quéat, phwong phap diéu ché la
dung tin hiéu can truyén lam thay ddi mét théng sbé
nao doé cla séng mang (bién do, tan sb, pha,...).
Tuy theo théng sé dwoc lwa chon ma ta ¢6 cac
phwong phéap diéu ché khac nhau: diéu ché bién
dd (AM), diéu ché tan sb (FM), diéu ché pha (®M),
diéu ché xung (PM),...

Diéu ché bién d6 AM (Amplitude Modulation) la
qué trinh 1am thay d&i bién d6 séng mang cao tan
theo tin hiéu tin tlc (tin hiéu bang gbc).

D& liéu sb ciling c6 thé dwoc truydn bang
phwong phap didu ché AM, trong trwdng hop nay
goi la ky thuat doi bién (ASK, Amplitude-Shift
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Keying). Bit 1 dwoc truyén di béi song mang co
bién dé E1 va bit 0 b&i séng mang bién dg E2.

'H.1. Buong bao cao tan AM I3p lai dang tin hiéu
diéu ché m(t) =Vm cosomt

H. 2 Phuong phép AM khf di¥ liéu dang so

Diéu ché tan sb FM (Frequency Modulation) |a
qua trinh 1am thay ddi tan sé séng mang cao tan
theo tin hiéu tin tic (tin hiéu bang gbc).

H.3. Séng diéu ché kiéu FM theo dang cta tin hiéu gbc

Khi div liéu 1a sé, ciing nhw trong treéng hop
AM, dir liéu cling dugc truyén bang phuwong phap
FM. Ky thuat nay dwoc goi la ky thuat doi tan (FSK:
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Frequency- Shift Keying). Trong FSK bit 1 dwoc
truyén di b&i tan s6 fm va bit 0 b&i tn sb fs.

10"‘FSK'*

H.4. Phuwrong phap FM khi di liéu la dang sé
v6i ky thudt FSK

Tl co s& phuwong phap FM, phuo’ng phap dleu
ché pha ®M ciing la mot k§ thuat tot dé truyén sb
lieu. Ky thuat nay dwgc goi la ky thuat déi pha,
PSK (Phase-Shift Keying), cac bit 1 va 0 dwoc biéu
di&n b&i cac tin hiéu coé cung tAn sb nhwng cd pha
trai ngugc nhau.
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H.5. Phurong phap ®M khi di liéu I3 dang s
voi ky thuat PSK

Diéu ché xung la phwong phap dang tin hiéu ha
tAn diéu ché séng mang-1a tin hiéu xung (c6 tan sb
cao hon), con goi 1a phwong phap 1ay méu tin hiéu
ha tan. Mé&c du céc tin hiéu twong ty dwoc ldy mau
b&i cac gia tri roi rac, nhwng cac mau nay co thé
c6 bét ct¥ gia tri nao trong khoang bién ddi cda tin
hiéu ha tan nén hé théng truyén tin hiéu nay la hé
théng truyén twong tw chir khong phai hé théng
truy@n sé. Tuy theo thoéng s nao clia xung thay doi
theo tin hiéu ha tan, ta co: diéu ché bién dd xung
(pulse amplitude modulation, PAM), diéu ché vj tri
xung (pulse position modulation, PPM), diéu ché
dd réng xung (pulse width modulation, PWM).
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2. Truyén thdng noi tiép khéng déong bd UART

UART (Universal Asynchronous Receiver Transmitter)
I& mét chudn truyén théng nodi tiép st dung trong
giao tiép gitra cac thiét bj didu khién v&i nhau, véi
cac thiét bi ngoai vi hodc v&i may tinh. Giao tiép
nay dwgc thyc hién trén hai dwdng RX va TX cho
viéc nhan va phat dir liéu [2], [3].

O ché do hoat dong theo chuan NRZ (None-
Return-to-Zero), nghia 1a céc bit truyén di sé bao
gbm 1 bit Start, 8 hay 9 bit di¥ liéu (théng thwong la
8) va 1 bit Stop. Bit LSB sé dwgc truyén di trwoec.
Cac khéi truyén va nhan dir liéu déc 1ap voi nhau
sé dung chung tan sb (rng véi téc dd baud cho qua
trinh dich di¥ liéu (tbc d6 baud gap 16 hay 64 lan
tdc do dich di ligu). D& d&m bao tinh hiéu qua cla
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d¥ liéu thi hai khdi truyén va nhan phai dung chung
mot dinh dang di liéu.

{a) MEu sung

(b Th hidu
diéu ché
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{c) Tin higu PAM
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{d) Tin hi€u PWM

[ (e) Tin hidu PYWM
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Céc ky thuat trong diéu ché xung

{g) Ti hiéu PPM
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3. Diéu ché tin higu va truyén thong UART
trén dworng cap nguén 12VDC

So dd mach diéu ché duwoc thiét ké voi muc
dich c6 thé giao tiép UART trén dwéng day ngudn
12VDC [4]:

H.7. So db khéi cua khi truyén div liéu UART

Trén so dd nay, céc tin hiéu TX, RX dwoc két
ndi véi chan TX va RX clia mot khdi UART, co thé
st dung khéi UART trong vi diéu khién. TX la
du’ofng dir liéu truyén di, RX 1a dwong div liéu nhan
ve Ngoai ra dwong CARIER chinh la dwdng cung
clp séng mang tan sé cao dé mang dir liéu di.
S6ng mang nay c6 thé dwoc tao bdi vi diéu khién
hodc ciing c6 thé st dung mach dao déng. Séng
mang cuting di¥ liéu s& dwoc tron vao dwdng cap
ngudn dé dwa dén thiét bi nhan.
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H.9. Sor dé nguyén ly mach diéu ché tin hiéu UART trén duong ngudn 12VDC

O thiét bi nhan ciing c6 mot bd phan mach
gibng nhw & thiét bj phat. Budng ngudn cip ning
lwvgng dwoc lpc qua cudn cdm L1 va clp nang
lwong cho thiét bi nhan. Tin hiéu dwoc loc qua ty
C3 dé vao hé théng mach nhan nham tach dir ligu
khéi séng mang tan sé cao va dwa vé chan RX.

Véi so d nay, chét lwgng truyén rat dang tin
cay. Téc dd truyén co thé dat téi 32 kbits/s véi tin
s6 song mang 1a 2,6 MHz va c6 thé cao hon nira

trong mét sb diéu kién dac biét. Dang ma truyén di
c6 thé theo chuén théng thwerng UART hay c¢é thé
mé hda Manchester hodc mét kiéu ma hoa nao dé.

4. Két qua thwe nghiém

Tac gia da tién hanh xay dwng mach diéu ché
tin hiéu dé thtr nghiém trong thuc té. Giai phap don
gian 1a két hop véi mot vi didu khién. Vi diéu khién
s& dong vai tro vira tao séng mang tan sb cao vira
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thwe hién giao tiép ndi tiép theo chuidn UART. Vi
diéu khién duoc lwa chon trong thi nghiém nay la
Pic16f877A - mot vi diéu khién rat thong dung. Hai
mach diéu ché tin hiéu dwoc két ndi v&i hai PIC
KIT trén d6 c6 cdm 2 vi diéu khién Pic16f877A,
gitra 2 mach diéu ché la duwong day két néi mang
ca ngudn va tin hiéu.

H.12. Dang tin hiéu givi di (bén dwéi) va song
mang tan sb cao (bén trén) khi 2 tin hiéu con
dang tach biét

H.10. Mach diéu ché két néi vdi Pic Kit
thanh tram thu phat thir nhat.

H.13. Dang tin hiéu gui di (bén dudi) va dang song
mang (ben trén) khi duoc trdn voi duong cap nguon

H 14. Dang tin hiéu gui di (bén dudi) va dang tin higu
H.11. Mach didu ché két néi véi Pic Kit thu vé (ben tren) sau kh.r tach khdi duong cap nguon
thanh tram thu phat thir hai.

Quan sat hai anh vé 2 tram thu phat c6 thé thay
& hai mach diéu ché co 2 dwdrng day mau den di ra
ngoai pham btrc anh, dé chinh la dwong day ndi ter
mach diéu ché nay sang mach diéu ché kia. Clng
c6 thé dé dang nhan thay ring, trong 2 tram thu
phat chi c6 duy nhat 1 tram dwoc két ndi véi mot
ngudn dién 1a mot &c qui 12V.

Ngoai viéc két qua dwoc xac nhan va hién thi
trén LCD thi cac dang séng do dwoc trén may hién
séng ciing khang dinh kha nang lam viéc clia mach
diéu ché nay. Cac dang séng dwoc md td & cac  H.15. Dang tin hiéu gin di (bén dudi) va dang tin
H.12, 13, 14 va 15. hiéu thu vé (bén trén) sau khi qua cac mach loc
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5. Két luan

Két qua thlr nghiém thanh cong viéc mé hoa
va truyén di liéu trén dwdng cap nguon & murc
dién ap thdp mé ra co hoi cho nhiéu (rng dung,
glup g|a| quyét bai toan vé sb lvgng du’o’ng day
két ndi gitra cac thanh phan hé théng. Bdng thei,
tai ddy mé ra xu hwdng ¢ng dung réng rai cac
gidi phap tich ho=p nhiéu di liéu khac nhau trén
dudng cap nguon giip hé théng dam bao tinh
hién dai ma két néi lai vé cung don gian.O
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SUMMARY

The connection cable system doesn’t
allow additional or very limited in the
number of paths while wireless methods
do not meet requirements of the

communication system. The solution was
selected as the information signal will be

superimposed on the power supply line.
The article describes a signal modulation
technique combines with the Universal
Asynchronous Receiver  Transmitter
(UART) to exchange information on the
power lines at low voltage levels, which __
will be the basis for the control system to |
meet the requirements of an automation
system in the industry.

NGHIEN CUU MOT S0...

(Xem tiép trang 55)

la bwéc dau cla nhém nghién ctru. Trong khuén
khd mét bai bao, chiing t6i khéng thé trinh bay hét
nhwng ndi dung da nghién ctru. Chung téi dé nghl
cac két qua nghién ctu néu trén can dugc phd
bién lam tai lidu tham khao tal cac trwdng dao tao
co lién quan dén ky thuat né min va tré thanh mo
hinh nhan rong dé dugc trién khai sau rong tai cac
mo nam gan khu virc dan cw hay cac cong trinh
can dwoc bao vé trén pham vi toan quéc.0
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SUMMARY

The small and medium stone mines have |
~ a big quantity in Vietnam. A rock blasting |
technology at the mines are mostly uses

. electric detonators due to the small price
. and the simple characteristics in use. |
However, this explosion vehicles often |

. cause insecurity and environmental impact
on the population due to vibration, shock
. waves of air, dust concentration is high |

.~ diffuse mines. Therefore, the study of |
_ electrical blasting techniques to ensure |

safety, reduce harmful to the surrounding |
. _environment is mission critical.
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