Bai giang: Truyén s6 liéu Chuong 6: Truyén dit lidu sb: Giao dién va Modem

CHUONG 6
TRUYEN D LIEU SO: GIAO DIEN VA MODEM

6.1 TRUYEN DU LIEU SO

Céc cach truyén sd lidu: Truyén song song va Truyén ndi tiép (dong bd va khong dong
bo)

| Data transmission

Parallel I Serial I

| Synchronous | Asynchrorious

6.1.1Truyén song song

+ KhAi niém: Truyén mot luc nhiéu bit, mdi bit di trén mot duong day

+ Vidu:
[ The eight bits are sent together |
1 T
1 I
0 >
Sender o
> Receiver
0 >
1 —
0/ \_/ ,

+ Uu diém: Téc dd nhanh.

+Khuyét diém: Chi phi cap 16m. (khoang cach xa) - thich hop cu ly ngin.

6.1.2 Truvén noi tiép

+ Khai niém: Truyén lan luot timg bit, chi st dung mot day.

+ Vi du:
y— The eight bits are sent A\
one after another
011 4 010 .
Sender = Receiver

g

We need only
one line (wire)

7 -

Parallel/serial -
Serial/parallel
converter
converter

O~ 000-=-=20

O-~~000~-~-20
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+ Uu diém: Chi cin mot kénh truyén (1 ddy)->giam gia thanh va chi phi van hanh.

+ Khuyét diém:

e Can giai quyét bai toan chuyén doi ndi tiép sang song song va song song sang ndi
tiép.
e Tbc do truyén cham hon so véi truyén song song.
+ Phan loai: 2 loai
e Truyén nbi tiép khong dong bo (asynchronous transmission)

e Truyén noi tiep dong bd. (synchronous transmission)

6.1.2.1 Truyén khong dong bd

+ Pic_diém: Phuwong phdp truyén ndy can: mét bit start (0) tai dau ban tin, mét
(nhiéu) bit stop (1) 6 cuoi ban tin va ton tai khodng trong giita cdc byte .

Chii y: Khéng dong bo ¢ ddy dwoc hiéu la khéng dong bé ¢ cap dé byte, nhing vin
dong bo o tung bit, do chung co thoi khoang giong nhau.

+ Vidu:
Direction of flow _
Stop bit Data Start bit
11111011 ] 0] Receiver

Sender

o1101Jo] [1]11111011]0] [1Jooo10111Jo] [1] 11

Gaps between
data units

+ Hiéu sudt truyén = s bit dit liéu / tong sd bit truyén;
Vi du: dit liéu truyén 8 bit, suy ra hiéu suat truyén 1a: 8/10 = 0,8.
+ Uu diém: Pon gian, chi phi truyén thap, hiéu qua twong doi cao.

+ Khuyét diém: Do Ton tai cac bit start va bit stop, khoing trong din dén thoi gian
truyén cham.

Phuwong thivc ndy la mét chon lwa t6i wu truong hop truyén véi toc dé thip

Vi du: qué trinh truyén dir liéu giira ban phim va may tinh, theo d6 ngudi dung chi goi mot
lam mot ky tu, va thuong dé lai nhung khoang thoi gian trong dang ke gitra hai lan truyén.

6.1.2.2 Truvyén ndi tiép ddng bd

+ Dic diém:
e Cdc luéng bit dwoc t6 hop thanh nhitng khung (frame) 16n hon nhiéu byte.
e Khong ton tai khodng trong giita cdc Byte.

o My thu c6 nhiém vu nhém cdc bit thanh Byte.(Pong bé bit va dong b byte)

Direction of flow

Sender [ 10100011 ] 11111011 [ 11110110 | 11110111 | 00010000 | 110] | Receiver
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+ Uu diém: Téc dd truyén nhanh hon bat dong bd.
Byte tao tin hi¢u dong b thuwong dwoc thuc hién trong 16p két noi dir liéu.

+ Khuyét diém: Can giai quyét bai toan dong bd mét cach t6i wu.

+ Hiéu suét truyén: 1

Thuwong ding trong truyén dén toc dp cao nhw truyén dir ligu giiva cdc thiét bi so.

6.2 GIAO DIEN DTE-DCE.

+ DTE (Data Terminal Equipment): Thiét bi dau cudi dir liéu, 1a nguén hodc dich cua dir
liéu so.

Vi du: Mach sb, may tinh, may fax....(phat dir li¢u s6, thu dit liéu sé)

+ DCE (Data Circuit-Terminating Equipment): Thiét bi mach dau cudi dit liéu, 1a thiét bi
phat hodc nhan dir liéu ¢ dang tuong tu, ¢ dang so.

Vi du: Modem (Nhan va phat tin hi¢u sé, tuong tu).

DTE tao ra dit liéu sb va chuyén dén DCE, DCE Chuyén tin hiéu nay thanh céc dang

thich hgp cho qué trinh truyén. Khi dén noi nhan thi thuc hién qué trinh nguoc lai, nhu trong
hinh 6.6.

DCE DCE

DTE DTE

Hinh 6.1

6.2.1 Cac Chuin giao tiép:

+ Muc dich cua chuin giao tiép DTE va DCE: nhim dinh nghid cac dic tinh co, dac
tinh dién, ddc tinh chirc nang cua két noi gitta DTE va DCE.

~+ Phan loai: EIA (Electronic Industries Association) va ITU-T da phat trién nhiéu
chuan cho giao dién DTE-DCE.

o EIA c6 cic chudn: E1A-232, E1A-449, EIA-485, ETA-530

o ITU-T phat trién cdac chudn series V va series X.

DTE-DCE standards try to define the
mechanlcal electrical, and functional
characteristics of the connection
between the DTE and the DCE

Hinh 6.2
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6.2.2 Giao dién EIA-232

Chudn giao dién quan trong cua EIA la EIA-232 (trwée day goi la RS-232) nham dinh
nghia cdc ddc tinh vé co, dién va chirc nang cua giao dién gitra DTE va DCE.

6.2.2 .1CAac dic tinh vé co

e Duing cap 25 soi (dau ndi DB-25), cap 9 s¢i ( DB-9)
e Chiéu dai khong qua 15 mét (50 feet)- Khoang cach gita DTE va DCE nhé hon 15m.

Hinh10 (o

6.2.2 .2 Cac dac tinh dién

Pinh nghia muc dién ap va dang tin hi¢u duoc truyén trong giao tiép DTE-DCE.
+Géi dir liéu: Dung ma NRZ-L.
o +3V dén+15V > bit ‘0’
o -3Vdén-15V > bit ‘I’
Vi du: V& chudi 1010 dang tin hiéu RS232

Volt
e +y 1 0 1 0
Vung cho phép
+§’ Viing Khsig ik nghs
»Ti
3 \Vung khong dinh nghia
Vung cho phép
-15
NRZ-L encoding

Vi du: Ve tin hi€u RS232 cho dit li¢u tmg véi ky tw M (Ma hoa theo ma ASCII), truyén theo
ché do nbi tiép bat dong bo, kiém tra 18i Parity chan. Biét rang toc do truyén 10 bps. Tinh thoi
gian truyeén.

+ Didu khién va dinh thoi (ddng bd):

e Tin hiéu OFF<-3V va ON> +3V
e V& tdc do bit, chuan EIA-232 cho phép toc do t6i da 1a 20 Kbps.
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Volt

+3

Vung cho phép

""""""""""""""""""""""""""""" Vingkhong™ ™~ TTTTTTTTTTTTTTTTT
dinh nghia . T
Vung khéng Time
.......................................................................... dinh-nghia--
Off Vung cho phép
6.2.2 .3 Cac chirc ning chinh
Co hai dang DB-25 va DB-9.
a. DB-25 (thiét bi DTE - T
¢ . Hinh10 =
Chan 1: Vé boc.
Chan 2: Phat dir li¢u
Chan 3: Thu dir liéu
Chan 4: yéu cau goi seconny
2 Received line received line
Chan 5: Xoa deé g()’i Transmitted Requestto DCE signal  Reserved sign(;\l
data send ready ~ detector  (tesfing)  detector
Chan 6: Bao hiéu thiéet bi DCE san Received | Clear to ;‘33:; Reserved Un-  |Secondary
< Shield data send common | (testing) | assigned | clear to
sang return send

Chan 7: Mass chung

Chan 8: Phat hién tin hi€u

mang trén duong day
Chan 17: Pong bg thu

Chén 20: B4o hiéu thiét bi DTE sin

sang
Chan 22: Chi dinh bao hiéu
Chin 24: Péong bg phdt

OIOIOlOIOIOIOIOIOICIOIEIC

song

Q@G@QQQ@@@@@

Local
loopback

DTE
ready

Secondary Rlng
transmitted

data

Secondary
received
data

Received
Transmitter  signal Secondary
signal  element  request
element timing to send
timing  (DCE-DTE)
(DCE-DTE)

Remote loopback
&
signal
quality
detector

indicator

Data signal
rate select

Transmitter
signal
element
timing
(DTE-DCE)

Test mode
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b. DB-9 (thiét bi DTE) Carrier  Regeive  Signal
Delect data grownd
2 DTE
Ch‘an l.APhat hién Fln hi¢u song rrgang trén T:inﬂm Ay Hinh 11
duong day ( tuong ung DB-25 Chan 8) | 1 :
Chan 2: Phat dit liéu (tuong Gmg DB-25 :
Chan 2) @ @ @ @ @
Chan 3: Thu dit lidu (twong (mg DB-25 OO
Chan 3) | |
Chén 4: Bao hiéu thiét bi DTE sin sang Reguest | Riag
(twong tmg DB-25 Chan 20) | indicalo
DCE  Clearto
Chéin 5: Mass chung tuong tng (DB-25 ready  send
Chan 7)

Chan 6: Bao hiéu thiét bi DCE sén sang
(twong tmg DB 25 Chén 6)

Chéan 7: Yéu ciu gdi (twong Gmg DB-25
Chéan 4)

Chin 8: Xo4 dé goi (tuong tng DB-25
Chan 5)

Chan 9: Chi dinh bao hi¢u (tuong ung
DB-25 Chéan 22)

Vi du: Hﬁy md ta viée truyén dir liéu sb tir thiét bi DTE1 sang thiét bi DTE2 dung
chuan EIA-232 (RSZ32) St dung déu ndi DB-25, phuong thirc truyen nbi tlep—
dong bo, ché do truyén song cong, truyén thong qua mang (khong truyén truc tiép).

e Modem dong vai tro DCE
e May tinh 1a DTE.

Qua trinh nay gém 5 budc : Chuan bi, sian sang, thiét lap, tmyén dir liéu, x04 thiét 1ap.

Hinh 12 >
~ r —
St 1: P ti 1 e g i .
ep 1: Preparation 7 ® ® 7 7 @ @ 7 Step 1: Preparation
. . 20 @e+—®@ 20 20 @e+—1®@ 20
Step 2: Readiness 6 @4 l® 5 carm 6 @e—@ 6 Step 2: Readiness
tes 5 St 4 @ be 4 arrier - 8 @ le s
ep 3: set up 5 e—l@ 5 __ Carrier 4 @+—@® 4 Step 3: Set up
5 @&—r@®@ 5
8 @——@ 8
Data
2 @ ® 2 3 @ ® 3
Step 4: Data transfer | 24 @ ® 24 Data 17 @ @® 17 | Step 4: Data transfer
3 @ ® 3 2 @& ® 2
17 @ ® 17 24 @ @® 24
, 4 @O q@a [.SATOM | & ol Offdes
Step 5: Clearing 5 ]___Q_ff..... 5 4 .<1--9-tf----. 4 Step 5: Clearing
Carrier off 1..Off
Py Off es - 5@ @ 5
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Buée 1: Chuan bi: Hai mach néi dat, 1 (shield) va 7 (signal ground) Chan 1: Vé
boc. Chan 7: Mass chung

Budgc 2: san sang: Lién quan 2 chan: 6, 20;

Chén 6: B4o hiéu thiét bi DCE sin sang
Chén 20: B4o hiéu thiét bi DTE sin sang

Bao dam 4 thiét bj da sén sang cho viéc truyén dan.

Dau tién, DTE phét tac dong chan 20 va goi tin hiéu DTE ready dén DCE cta minh.
DCE tra 101 bang cach tac dong vao chan 6 va thong bao tin hi¢u DCE ready, cho ca
hai b thu phat.

Buwdc 3: thiét Idp Lién quan 3 chan: 4, 5 va 8;

Chén 4: yéu ciu goi
Chén 5: Xo4 dé géi
Chan 8: Phat hién tin hiéu sé6ng mang trén duwong day

Thiét 1ap cac két ndi vét Iy giira modem phit va modem thu, budc nay duoc
xem nhu m& cho qué trinh truyén va 1a bude dau tac dong vao mang. Pau tién, bd
DTE phit tac dong chin 4 va goi dén DCE ciia minh tin hiéu request to send.
DCE goi tin hi¢u carrier cho modem nhén (dang ranh). Khi modem thu nhan dugc
tin hi€u carrier, thi tdc dong vao chan 8 (tin hiu line signal detector) cia phﬁn thu,
béo cho may tinh biét 1a qua trinh truyén sip bat dau. Sau khi truyén tin hiéu carrier
xong, b DCE phit tac dong chan 5, géi dén DTE ciia minh tin hi¢u clear to
send. Phan thu ciing van hanh theo cac budc twong tu.

Q Bwoc 4: truyén dir liéu Lién quan 4 chan: 2, 3, 17, 24;
Chan 2: Phat dir liéu
Chan 3: Thu dir li¢u
Chéan 24: Pong b phat
Chén 17: Pong b thu

Qua trinh truyén dir liéu. May tinh khoi tao viéce chuyén dir liéu cia minh dén
modem qua chan 2, kém theo xung dong bd cua chan 24. Modem chuyén tin hiéu s6
sang tin hiu analog va goi tin hiéu nay vao mang. Modem thu nhén tin hiéu,
chuyen tré lai thanh tin hiéu s va chuyén dir liéu dén may tinh qua chédn 3, ¢ cac
xung ddng b tir chan 17. May thu hoat dong véi cac bude tuong tu.

Q Buwdc 5: xod thiét ldp Lién quan 2 chan: 4, 5 va 8;
Sau khi ca hai phia da truyén xong, hai may tinh ngimg tac dong: mach chan request
to send (chan 4); cac modem tat cac tin hi¢u carrier (chan 8), bd received signal
detector (do khong con tin hi€u nita dé phat hién) va mach clear to send (chan 5).
Cép thang

B0 thir

Thi du: Truyén dir liéu tir thiét bi DTEI sang thiét bi DTE2 dung chuin EIA-232

(RS232) — DBY, truyén bt dong b song cong, théng qua mang.

Buwdce 1: Chudn bi, Lién quan chan: 5 ;
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e Bwéc2: San sang, Lién quan chan: 4,6 ;
e Buwdc 3: Thiét ldp, Lién quan chan: 7, 8, 1 ; trang thai Oa
o Buoc4:T ruyén dir liéu, Lién quan chan: 2, 3;

e Buwdc 5: Xoa thiét lap, Lién quan chan: 7, 8,1 ; trang thai OFF

e Truyén dir liéu giira 2 thiét bi DTE1, DTE2 truwc tiép (khdng thong qua
mang- khoang cach nhé hon 15m)

+ Modem réng (Null modem): Truyén tryc tiép dir liéu giita hai thiét bi DTE & gan nhau.

Gia st khi truyén trwe tiép dir liéu giira hai may tinh véi khoang cach gan (nhé hon
15m), khong cin ¢é modem do qud trinh truyén khong can chuyén doi sang tin hiéu analog,
nhw day dién thoai va khéng can qud trinh diéu ché tin hiéu. Tuy nhién, ta vin cin phai thiét
1ap giao dién dé thyc hién trao doi thong tin (tinh sin sang, truyén dir liéu, nhan dir licu, ...)
theo cac chuan cia cap do EIA-232 DTE-DCE qui dinh. Ding modem rdng (null modem)
(theo chuan EIA) tao giao dién DTE-DTE khéng c6 DCE.

Do trong giao dién EIA-232 DTE-DCE ding cap c6 diu cai tai DTE va dau duc ¢
DCE, nén null modem phai c6 hai coc noi déu la cai nham tuong thich dugc EIA-232 DTE
port, 1a cac coc duc.

Crossing connection (két nbi chéo): truyén dir lidu truc tiép giita hai thiét bi DTE ¢ gan
nhau, can két ndi chéo (DB25)

Hinh 14
Sipaal proued [P 7 T 7 Sagmat ground
Readin Razwline
L Sl un
o S— - 2
Duda framsfer e = -
1 . Daln irunsfer
: E e I -
Tigning e - Thminig
[ U S B e -
M A
DT IFTE

Thi du: V& két ndi va mo ta hoat dong truyén dir liéu tir thiét bi DTE] sang thiét bi
DTE2 dung chuan EIA-232 (RS232) — DB 25, truyén dong bo song cong, khong
thong qua mang.

e Bwdrc 1: Chudn bi, Lién quan chan: 7¢->7,;
e Buwéc 2: San sang ,Lién quan chéan: 6,20 ; DTE 1: 20>6; DTE 2: 20>6

e Buwdc 3: Thiét lap,Lién quan chén: 4, 5,8 ; DTE 1: 4->5-2>8(DTE 2); DTE 2:
4->5->8 (DTE 1); trang thai Oa

o Buwoc4: T ruyén dir liéu, Lién quan chén: 2, 3, 24, 17;
DTE 1: 2->3 (DTE 2), 24->17(DTE 2).
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DTE 2: 2->3 (DTE 1), 24->17(DTE 1).
e Bwéc 5: Xod thiét lip, Lién quan chan: 4, 5 ,8; trang thdi OFF

Thi du: V& két ndi va mé ta hoat dong truyén dir liéu tir thiét bi DTEI sang thiét bi
DTE2 dung chuan EIA-232 (RS232) — DB 9, truyén noi tiép bat dong bd song cong,
khong thong qua mang.

e Buwgc 1: Chuan bi, Lién quan chan: 5€->5;
e Bwéc 2: San sang ,Lién quan chan: 4, 6 ; DTE 1: 4>6; DTE 2: 46
o Buwoc3: T hiét ldp, Lién quan chan: 7, 8,1 ;
DTE 1: 78, 1(DTE 2); trang thai Oa
DTE 2: 78, 1(DTE 1); trang thai Oa
o Bwoc4: T ruyén dir lieu, Lién quan chan: 2, 3;
DTE 1: 2->3 (DTE 2).
DTE 2: 2->3 (DTE 1).
e Buwgc 5: Xod thiét lap, Lién quan chén: : 7, 8 ,1; trang thdi OFF

Thi du: V& két ndi va mé ta hoat dong truyén dir liéu tir thiét bi DTE1(DB25) sang thiét
bi DTE2 (DB9) dung chuan EIA-232 (RS232), truyén ndi tiép bat dong bo song
cong, khong qua mang.

Buwdc 1: Chudn bi DTE 1: 7€->5 (DTE 2);
Bugc 2: San sang DTE 1: 20>6; DTE 2: 46
Budc 3: Thiét Ip DTE 1: 45, 1(DTE 2); trang thai Oa

DTE 2: 78, 8(DTE 2); trang thai Oa
Buwéc 4: Truyén dir lieu DTE 1: 2>3(DTE 2).

DTE 2: 2->3(DTE 1).
Buwoéc 5: Xoa thiét1ap  DTE 1: 4, 5,8 trang thai OFF

DTE 2: 7, 8,1 trang thai OFF

6.2.3. CAC CHUAN GIAO DIEN KHAC
+ Chuan EIA-232 bi giéi han:
e Culy 50 feet (15 mét)

e Téc dj truyén 20Kbps.
+ Tir nhu cau cin ting toc d6 va cu ly>T6 chic EIA va ITU-T d3 dua ra thém céc
chuén: EIA-449, EIA-485 EIA-530, va X.21.
6.2.3.1 E1IA-449
+Pac tinh co: DB-37 va DB-9 :
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-

(LI OIOIOIOIOIOIOIOIOIOIOIOIOIONO)

$@@©@@©@©@@©©@@@@@@@§ PPN &

~

Hinh 15 DB-37 receptacle

DB-9 receptacle

i_q}Qo.o.o.o.o.o.o.o.o.o.o.o.o.o.o.:..'.'?_qai -q} -q}

DB-37 plug DB-9 plug
Hinh 6.3
+Chirc nang cac chan
Pin Function Category | Pin Function Category

1 | Shield 20 | Receive Common II
2 | Signal rate error 21 | Unassigned I
3 | Unassigned 22 | Send data I
4 | Send data I 23 | Send timing I
5 | Send timing I 24 | Receive data I
6 | Receive data I 25 | Request to send I
7 | Request to send I 26 | Receive timing I
8 | Receive timing II 27 | Clear to send I
9 | Clear to send I 28 | Terminal in service II
10 | Local loopback II 29 | Data mode I
11 | Data mode I 30 | Terminal ready I
12 | Terminal ready I 31 | Receive data I
13 | Receive ready I 32 | Select standby II
14 | Remote loopback II 33 | Signal quality
15 | Incoming call 34 | 4 ew signal II
16 | Select frequency II 35 | Terminal timing I
17 | Terminal timing I 36 | Standby indicator II
18 | Test mode I 37 | Send common I
19 | Signal ground
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+ Chirc ning cac chan cia DB-9

Pin Function
1 Shield
2 Secondary receive ready
3 Secondary send ready
4 Secondary receive data
5 Signal ground
6 Receive common
7 Secondary request to send
8 Secondary clear to send
9 Send common

+ Céc dic tinh vé dién ciia RS-423 va RS-422

EIA-449 dung hai chuan dé dinh nghia céc dac tinh vé dién: RS-423 (cho mach khong
can bang) va RS-422 (dung cho mach can bang).

- RS-423:
o Ché d6 khong can bang: str dung 1 ddy, cac tin hidu déu so voi mass
(ndi dat)
. Khoang cach 12m (40 feet)> Tdc do 100Kbps
Khoang cach 1,2Km (4000 feet)> Toc do 1Kbps
. Dir liéu duoc mé hoa theo dang 4 RZ-L:
Mtrc dién ap tir 2V dén 6V = 0’
Mtrc dién ap tir -2V dén - 6V > “1°
. D@ bi nhiéu, truyén ndi tiép, ciu hinh duong day dang diém - diém
Distance Data rate
401t 100Kbps
40001t 1Kbps
A
NRZ-L +6 )
OO COE L Logic 0
N T B g +02 R
-2
Jj _ _Commonretum _ _ _ | Loge !
Hinh 6.4
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- RS-422:

e Ché d6 can bang: dung 2 day dé truyén tin hiéu.
Khoang cach 12m (40 feet)> Tdc d6 10Mbps.
Khoang cach 1,2Km (4000 feet)> Téc do 1Kbps.
e Maihod a RZ-L: tir 4V d&én 6V >muc logic 0; Tir -4V dén - 6V-> muc logic 1
e Truyén tin hiéu trén 2 day, 2 day ludn cé dién ap nguoc nhau.
e Chéng nhiéu, truyén nbi tiép, ciu hinh diém - diém.

Distance Data rate
40 ft 10Mbps
4000ft 1Kbps
A
NRZ-L *6 Logic O
— o . +4 g
L1 LT LT LT
1 — — — 0
LT L1 L1 L1
NRZ-L
-4
Common return Logic 1
l— — — — - -4 -6

ol

(a)Original Signal (b) Original and I (c)Noise and affecting both signals (d)Signal and noise

=+ 1
e U "

(e) After negation of second of signal  (f) After adding (9) After rescaling

Chuin EIA-449 khong thich hgp trong cong nghi¢p (DB-25)

6.2.3 EIA-530

EIA-449 cung cap cac chirc nang t6t hon EIA-232, tuy nhién lai can ding DB-37 trong
khi cong nghiép lai chuéng DB-25. 4 én phat trién chuan EIA-530 1a chuin EIA-449 nhung
dung DB-25.

Chtic ning céc chan cta EIA-530 vé co ban 1a gidng EIA-449 (tra lai cho ting trudong
hop cu thé).

Thue té, dung RS-232 va RS-485.

RS 485 gidng nhuw RS 422 nhung thich hop cho cau hinh da diém, c6 32 thiét bi méc
vao két ndi, duoc dung trong PLC.
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Cau Hoi:

9
A

1. 4 éu céc cach truyén dir li¢u so, cho vi du.

[P

éu phuong phap truyén song song, wu khuyét diém cua né.

A

a éu cac phuong phap truyén ndi tiép wu khuyét diém cua né.
a éu myc dich ctia chuan giao tiép. Khai niém DTE va DCE.

4 éu chuan RS 232: bac tinh co, di¢n, chuc nang can thiét (DB25, DB9).
4 éu Djc tinh dién chuan RS 423.

4 éu Djc tinh dién chuan RS 422.

So sanh DPic tinh dién chuin RS232 va RS422

So sanh DPic tinh dién chuan RS232 va RS423

A S IS O S

Bai tap: xem cac vi du

6.2.4 X.21 (Vién thong)

La chuan giao dién do ITU-T thiét ké nham giai quyét cic van dé con ton tai trong giao
dién EIA va hudng dén xu hudng thich hop cho moi dang thong tin so.
Sir dung dwong dir liéu dé diéu khién.

Phian 16n mach dién trong giao di¢n EIA thwong dwoc dung cho diéu khién. Céac
mach nay rat can thiét do cac mach chuan thuong dugc thiét lap riéng biét, dung cac muc dién
ap duong va 4m. Tuy nhién, néu mi hoa cac tin hiéu nay theo dang s va dung k¥ thuat truyén
dan sb thi c6 thé dung chinh dwong dir liéu dé mang cac thong tin diéu khién dang s nay.

X.21 giai quyét bai toan ndy cho phép giao tiép dung it chan hon nhung c6 kha ning
dung duogc trong h¢ thong thong tin s

X.21 duoc thiét ké dé hoat dong véi mach can bé“mg, tbe do 64Kbps, va phéi hop voi
nhiéu chuan cong nghiép hién tai.

Chirc nang cac chan

DB-15 (hinh 6.19).

[ﬂ}@@@@%%@@@@%@?q}] [Q}Q.'.'.'.'.'.'.?q}]

DB-15 receptacle Hinh 19 DB-15 plug

Hinh 6.5

o Ddng bo byte: dang byte, khong dung dong bo bit, cai thién tinh ning dong bo.

a Diéu khién va khoi tao: dung khoi tao trong qua trinh bét tay (handshaking), hay
chap thuan truyén.
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Pin Function Pin Function
1 | Shield 9 | Transmit data or control
2 | Transmit data or control 10 | Control
3 | Control 11 | Receive data or control
4 | Receive data or control 12 | Indication
5 | Indication 13 | Signal element timing
6 | Signal element timing 14 | Byte timing
7 | Byte timing 15 | Reserved
8 | Signal ground

6.3 MODEM
Modem: B diéu ché s va giai diéu ché sé.
(modulator: bd diéu ché s6 /demodulator: giai didu ché sd)

% B0 didu ché s6 (modulator): Chuyén ddi tin hiéu sé sang tin hiéu dang twong tu (ASK,
FSK, PSK hoac QAM).

% BO giai diéu ché s6 (demodulator): Khoi phuc tin hiéu s tir tin hiéu ASK, FSK, PSK
hoac QAM.

A N |—|— ———
@ L] N Moduator - [\ /\ .| Switching
%’ ] | Demodulator \/ \/ Station

% Modem
Telephone

Hinh 20 network

-
Switching | /\ /\ N Modulator |_

C
staton [~ \/ \/ | pemoduiator [} v

L]

Modem

Hinh 6.6
< Toc d truyén: tbc do cao hay toc do thap tuy thudc s luong bit truyén mdi gidy
(bps)

Bang thong: hoat dong vdi bang thong ctua day dién thoai c6 bang thong chi 1a 3.000Hz,
hinh 6.21.
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| User for data | | User for data |
7
Hinh 21
300 600 3000 3300 =
2400 Hz for data
3000 Hz for voice
Hinh 6.7

% Tbc dd modem: hoat dong véi cac phuong thire ASK, FSK, PSK va QAM véi céc toc
do truyén theo bang duoi day:

o ASK: Ta biét ring kh song dung trong truyén din ASK thi bang toc do baud cta
tin hi¢u. Gia st toan ket no6i duoc dung cho mot tin hiéu, du la simplex hay half-
duplex, thi baud rate t6i da trong diéu ché ASK bang toan khé song ding trong
truyén dan. Do khd song hiéu dung cua dudng dién thoai la 2400 Hz, baud rate tbi
da ciing 14 2400 bps. Do baud rate va bit rate 1a giéng nhau trong diéu ché ASK, nén
bit rate t6i da ciing 1a 2400 bps nhu hinh 6.22.

| |
| Max band rate = Max bit rate = 2400 |

£ '|
600 3000 >

Hinh 6.8

Truong hop truyén full duplex thi chi mot nira kho song toan thé 1a duoc dung cho mdi
chiéu. a hu thé, téc do téi da cua truyén dan ASK trong ché d¢ full-duplex 1a 1200 bps. Hinh
6.23 minh hoa quan hé nay, véi nhan xét la ASK tuy co tdc do bit tot nhung hién khong dugc
dung trong modem vi nhiéu.

Max band rate = Max band rate =
Max bit rate= Max bit rate=

600 3000

Hinh 6.9

o FSK: Kho song dung trong truyén dan FSK thi bang tdc d baud cua tin hiéu cong
v6i d6 1éch tan sb. Gia st toan két ndi chi duoc dung cho mot tin hi¢u, 1a simplex
hay half-duplex, thi tc d6 baud la bang toan bing thong cta truyén din trir cho do
1éch tan s6. Do toc do baud va tde do bit 1a giéng nhu trong FSK nén tdc do bit toi
da ciing 12 2400 bps trir cho dd 1éch tan s6 (nhu hinh 6.24).
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Max band rate = Max bit rate = 2400 — (fo1 — fe0)

N/2 N/2 N/2 N/2
24Ny 2o 2
600 feo fer 3000

Hinh 6.10

Truomg hop full-duplex thi chi ¢6 nira kho séng cua két ndi duoc dung trong mdi
hudng truyén. a hu the, toc do ly thuyéet 16n nhat cua FSK trong truwong hop nay la phan
nira kho song trir di do 1éch tan so, nhu v€ & hinh 6.25.

For each direction
Max band rate = Max bit rate = (2400/2) (f.1 — fco)

600 3000
feo fe1 feo fc1
(forward) (forward) (forward) (forward)
Hinh 6.11

0 PSK va QAM: 4 hu da biét thi kho song tbi thiéu can cho PSK va QAM thi giéng
truong hop ASK, tuy nhién téc do bit co thé 16n hon tiy theo sb bit duge dung dé
biéu dién mdi don vi dit lidu,

So sanh: bang duéi day tom tit vé téc do bit tdi da trong ddy xodn déi dién thoai, khi
ding duong dan 1a bon day thi bit rate trong truonghop full-duplex sé ting gip do6i. Trong
truong hop nay thi hai diy dwoc dung géi tin hiéu va hai ding cho nhan, tic 1a khé song da
duoc nhan doi.

Téc d6 bit rate 1y thuyét cia modem:

Modulation Téc dj bit -Half-duplex Téc dp bit -Full-duplex
(Dang diéu ché) (Bdn song cong)- bps (Song cong)- bps
ASK=2-ASK 2.400 1.200
FSK <2.400 <1.200
2-PSK 2.400 1.200
4-PSK, 4-QAM 4.800 2.400
8-PSK, 8-QAM 7.200 3.600
16-QAM 9.600 4.800
32-QAM 12.000 6.000
64-QAM 14.400 7.200
128-QAM 16.800 8.400
256-QAM 19.200 9.600
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Cic chuin modem: hai chuAn modem Bell va modem ITU-T.

Q

modem Bell: do Bell Telephone dé ra 1970. La nha san xuit dau tién va hau
nhu 1a doc quyen trong mot thoi gian dai. Bell dinh nghia viéc phat trién cong
ngh¢ va cung cap cac chuan thuc té cho cac nha san xuat khac. Hién nay, c6
hang chuc cong ty cung cip hang trim dang modem trén thé gii.

Hién nay, v6i nhiéu kiéu da dang truy xut phat tir co s& ban dau cua Bell. Viéc nghién
clru cac modem dau tién s& gitip ta hiéu rd hon vé cac dic tinh co ban ctia modem, nhu vé

trong hinh 6.26:
1 FDX FSK
[el 300 baud | T T T T |
EM 300bps 920 11101420 1875 2375
2-wire 600 1070 1270 2025 2225 3000
(0] a (0] a
FSK
2 HDX T T T
Rl 1200 baud
2 1200 bps 357 600 1200 2400 3000
2-wire
> 4-PSK ‘f'
1 600 baud | T T | 10 00
.l 1200 bps 200 1500 2100 2700 l
2-wire 600 1200 2400 3000 11
4-PSK
2 HDX/FDX T
Rl 1200baud 1 |
2400 bps
N S 4 ire 600 1200 1800 2400 3000
8-PSK
2 FDX T
[e) 1600baud, 1 1
s 4800 bps
4-wire 600 1200 1800 2400 3000 111
101
16QAM 0111 o110 0010 0001
2 FDX
Rl 2400baud T otroo ':‘;zg
o 9600 bps 600 1800 3000 1100
4-wire
1101 1110 1010 1011
Hinh 6.12
o 103/113 series: mot trong nhitng ki€éu dugc thuong mai héa dau tién, day la

dang hoat dong trén co s¢ full-duplex dung dién thoai hai day. Ché d¢ truyén
ddng bo, dung phuong phap diéu ché FSK. Tan s6 1a 1070 Hz = “0” va 1270
Hz = “1”. Tan s6 tra 1oi [a 2025 Hz = “0” va 2225 Hz = “1”. Toc do dir liu 1a
300 bps. Series 113 1a bién thé cua series 103 c6 thém mot sd dic tinh thir
nghiém.

202 series: Hoat dong halfduplex dung dién thoai hai day. Phuong thirc truyén
dan khong dong bg, dung diéu ché FSK. Do truyén ¢ half — duplex, nén chi
dung mot tan so truyén 1200 Hz = “0” va 2400 Hz = “1”.

Chu y 1a trong nhitng séri ndy thi con c6 mot tan sé truyén phu hoat dong trén tan
s6 387 Hz, dung phuong phap diéu ché ASK véi téc do bit 1a 5 bps. Kénh nay dugc thiét
bi thu dung cho bén phat biét 1a da két ndi va goi di ban tin yéu cau ngimg truyén (dang
diéu khién luu luong) hay yéu cau goi lai dir lidu.

Q

212 series: ¢6 hai toc d. Toc do tuy chon thtr hai nham tuong thich véi nhiéu
hé thong khac. Hai tbc do déu van hanh ¢ full — duplex dung day dién thoai,
tbc do thdp, 300 bps dung phuong thirc didu ché FSK dé truyén khong dong
bd, tuong ty nhu cua series 103/113. Tbc d6 cao. 1200 bps, co thé van hanh
theo ché do dong bo hay khong dong bo va dung phuong phap diéu ché 4-PSK.
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Dung cung téc dd 1200 bps nhu ctia séri 202 nhung séri 212 hoat dong ¢ full —
duplex thay vi half duplex. Chii ¥ khi chuyén tir FSK sang PSK, nha thiét ké da
gia ting dang ké hiéu qua truyén din. Trong 202, hai tin s duoc dung dé goi
di nhiu bit theo mot chiéu. Trong 212, hai tin s6 biéu dién hai chiéu truyén
khac nhau. Qua trinh diéu ché duoc thuc hién bang cach thay ddi pha trong céac
tan sd nay, tic 1a dich bn pha biéu dién hai bit.

201 series: hoat dong ¢ half hay full duplex dung dién thoai bén déay. Bang
thong tong cta hai day dién thoai dugc danh cho mot chiéu truyén dan, nhu thé
v6i bon day thi co hai kénh truyen theo hai hudng, chi dung mét modem cho
mot dau. Truyén dan dung ché do dong by, diéu ché 4-PSK tirc 1a chi ding mot
tan s6 cho viéc truyén mdi cip diy. Viéc chia hai hudng truyén trong hai cip
day cho phép mdi chiéu truyén dung hét bang thong cia day. Tic 13, voicing
mot cong nghé, téc do bit 1a gap doi 1én 2400 bps (hay 1200 baud) trong ca hai
ché do half va full —duplex (2400 bps van chi 12 phan nua toc do dir liéu 1y
thuyét trong phuong phap diéu ché 4 —PSK trong hai day dién thoai).

208 series: hoat dong theo ché do full —duplex dung dudng day thué (leased
line) 4 day. Truyén dong bo, dung diéu ché 8 — PSK. Tuong ty nhu trong 201,
series 208 dung full duplex thong qua viéc ting gip do6i sb day dan, khac biét &
day 1a phuong thirc diéu ché dung ba bit (8-PSK) cho phép ting téc do bit 1én
dén 4800 bps.

209 series: tuong tu, dung full —duplex, phuong thirc diéu ché 16 -QAM , véi
bon bit, cho phép nang toc do 1én dén 9600 bps.

o Chuén cia ITU-T

4 gay nay, hau hét cac modem thuong gip déu diung tiéu chuan do IUT- T. Trong ndi
dung nay, ta chia thanh 2 nhom; nhém tuong thich vdi modem cua Bell thi du nhu V.21 tuong
tu nhu 103 va nhém cdc modem khong giong, nhu vé ¢ bang dudi day:

So sanh tinh tuwong thich gitra ITU-T/Bell:

ITU-T Bell Baud rate Bit rate Modulation
V.21 103 300 300 FSK
V.22 212 600 1200 4-PSK
V.23 102 1200 1200 FSK
V.26 201 1200 2400 4-PSK
V.27 208 1600 4800 8-PSK
V.29 209 2400 9600 16-QAM

a hom cac modem khong tuong dugng vdimodem Bell dugc mé ta phan dudi ddy va vé

¢ hinh 6.27.

a

V.22 bis: 1a thé h¢ thir hai cua V.22, ding hai tdc do, 1200 bps hay 2400 bps,
tuy theo toc do can cia DCE dé phat va nhan
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Trong ché do 1200 bps, V.22 bis dung 4-DPSK (dibit) véitdc do truyén 600 baud,
DPSK la differential phase shift keying, tirc 1a cac bit pattern dinh nghia sy thay doi ciia doc
pha nhu sau: [ 00 thay dbi 90°.; 01 thay ddi 0% 10 thay d6i 180° ; 11 thay d6i 270° 1.

Trong ché d6 2400 bps, V.22 bis dung 16-QAM.
V.32,V.32 bis, V.32 terbo, V.33, V.34.

V.22bis
4-DPSK, 16 QAM Two speed:1200
FDX | | bps using 4-DPSK
600 baud or 2400 bps using
1200/2400bps 9200 1500 2100 2700 16 QAM
2-wire 600 1200 2400 3000
32 QAM (trellis) 32-QAM allows
FDX(pseudoduplex) T five bit per_baud:
2400 baud 1 | four data bit plus
9600 bps one redundant bit
2-wire 600 1800 3000
V.32bis 64-QAM The first modem
FDX T standard with a
2400 baud 1 I data rate of 14,400
14,400 bps bps
4-wire 600 1800 3000
V.32terbo 256-QAM
FDX T
2400baud 1 1
19,200 bps
4-wire 600 1800 3000
256-QAM 128-QAM allows 7
FDX T bit per baud:6 data
2400baud 1 1 bits plus one
14,400 bps redundant bit
A-wire 600 1800 3000
Standard speed:
V.34
- 4096-QAM 28,800bps, but
FDX | T | with data
2400baud compression can
28,8_00 bps 600 1800 3000 achieve speeds up
4-wire to times that rate
Hinh 6.13

Modem thong minh

Muc dich ciia modem 1a didu ché va giai didu ché. Cac modem ngay nay duoc goi la
modem théng minh khi c6 chira phan mém hd tro cac chirc ning phu nhu tw dong tra 16i hay
goi may (dialing), hién dang phat trién rit manh véi nhiéu phuwong thirc hoat dong khac
nhau.6.4 MODEM 56K

Modems truyén théng: gi6i han (dung luong truyén cuc dai) ¢ 33,6 Kbps theo Shannon.

Local loop

A Modulation limits
the rate from Ato B

Modulator

Demodulator

Modem

Telephone
network

Internet
PCM

. Switching Statio

Quantization limits
the rate from Ato B

Hinh 6.14

Modulator

AWANNAWAY
VWV

Local loop

Demodulator

-

Modem
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Modem 56K: dung co ché khong ddi xtng, download véi toc do 56Kbps va upload véi

tbc d6 33.6Kbps.
mm
@ L] Modulator /\ /\ /\ /\ ’—»

v 11 Switching Station
Demodulator V W U | —
. I Internet
Modem Local loop PCM

Telephone
network

Internet Digital link
Provider

Hinh 6.15

MODEM CAP: Dung phdi hop véi hé thong truyén hinh cap.

TV cable
Splitter Cable box Network
card
® ®o o %

Hinh 6.16
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