Chuong 2
MACH DU LIEU
Cac dic trung tong quat
Cac loai duong truyén
MODEM
Tiép n6i MODEM-DTE

Gi1ao t1€p vO1 cac mang soO
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2.1 CAC PAC TRUNG TONG QUAT

« LOPVATLY

« CAU TRUC CUA MOT MACH DU LIEU
« VAN PE BONG BO

« DUNG LUONG PUONG TRUYEN
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2.1.1. LOP VAT LY

» L4 16p thap nhat trong mo hinh OSI, x4c
dinh cac dic trung cta kénh truyén trong
quan hé vadi hé thong xir Iy tir xa.

* Bao dam tinh twong thich gitta thiét bi va
duong truyén so.

» Tinh ning cta hé thong xur 1y tir xa phu
thudc nhiéu vao cac dac trung cua kénh
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2.1.2. CAU TRUC MACH DU LIEU

Mach dit liéu bao gom duong truyén va 2 phan thiét bi dau cudi mach
dit licu DCE, gitr vai tro truyén tin gitra cac thiét bi dau cuoi dir li¢u

DTE.

Puong truyén co thé 1a cap thong tin, kénh vo tuyén hoic 1a duong

Data circuit

th

F— ————————————————
(Data | (Data
processing ' processing
equipmesit) (Modem) Line (Modem) equipment)
N, ' - |
DTE DCE DCE DTE
|
Interface
Figure 2.1 Schemati€ repmmseniation of a data circuit
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Mach dir i¢u don coOng

o Thong tin chi duoc truyén theo mot hudng
tor bén gu1 (source) dén bén nhan (sink)

Line

DTE DCE pan DCE DTE

p

Figure 2.2 Simplex data circuit
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Mach dur li¢u ban song cong

* Thong tin ¢o thé truyén dugc theo hai hudng
nhung ¢ mo1 tho1 diém chi truyén dugc theo mot
trong hai huong

DCE Line DCE

=g I =
«—»i| Modulator o o—#|  Modulator [le—f
DTE | | ——— '::._.. DTE
Q-—’Ln_o o—di| Demodulator —
-_— ——— — |

Figure 2.3 Half-duplex data circuit
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Mach dir licu song cong

* Thong tin dugc truyen dong thot theo hai huong,
nghia 13 cho phép giri va nhan dit liéu dong thoi.

« Thuc chat luc nay kénh dugc ghép va tach theo
mot k¥ thuat phan dinh tai nguyén nao do.

DTE

DCE Line DCE
- = ‘_ s
{ > J| Demodulator
e ey e v
| I | DTE

—&

: | | |
e
S ‘ - J

Figure 2.4 Full duplex data circuit

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2.1.3. VAN PE PONG BO
e Truyén di bo
Block (character)

1 1 01 0 0 1 O 40 A

20mA

PPl Bitclock

Hinh 2.5 Truyén di bd
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Truyén dong b

e Bit
clock

« Data

Stat 1 1 0 1 0 0 1 0 Stop

Block 1 Block 2

Hinh 2.7. Truyén dong bd
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Cau hinh mach dong bo
Synchronization

e Hinh 2.6. Nguyén ly truyén dong bo

D3y nhi
phan

Ma NRZ

01111110010

Ma NRZI

Hinh 2.8 Ma NRZI

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2.1.4. DUNG LUONG KENH

» Toc d0 bit hodc toc do tin hiéu hoa dit liéu duoc
tinh C = 1/T, trong d6 T la thoi khoang truyen di 1
bit, C dugc dlnh nghla la toc d6 bit toi da ma mach
dit liéu c6 kha ning chuyén tai.

 Khi truyen di1 bo, tho1 khoang toi thiéu giira hai lan
chuyén dich co the b¢ hon tho1 khoang bit T, do
bit Stop bang 1,5 T.

« Toc do bit co thé dugc thay thé bang khai niém toc
d6 diéu ché hodac toc do baud R = 1/t, trong do < la
thoi khoang ngan nhat gitra hai lan chuyen dich
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2.2. CAC LOAI PUONG TRUYEN

KHAI QUAT

MACH PIEN BAO

DUNG LUONG KENH LY THUYET
CAC KHIEM KHUYET CUA KENH
MANG DIEN THOALI

TRUYEN BANG GOC
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2.2.1. KHAI QUAT

e Cac hé thong xir 1y tir xa hoat dong & cac toc df bit tir
10 bit/s dén 100 Mbit/s.

« Cac mang cuc b c6 khodang cach truyén dén tir duéi
vai Km, con cac mang dién rong va dé thi can truyén
trén khoang cach rat xa nén phai sir dung cac mang
truyén tin cong cong.

« Néi chung viéc sir dung cic mang truyén tin cong cong
cho cac &rng dung xir 1y tir xa 1a hop 1y, nhung ciing can
khio sat can than cac diic trung co ban dé dat dwoc
hiéu qua khai thac cao cho cac hé thong xir 1y tir xa.
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2.2.2. MACH PIEN BAO

Toc do chuan 50 baud & chau Au va 110 baud &
Bic My.

Dong ddo cuec 20 mA cho khodng cach gan hoic
dong dom 40 mA khi sir dung mach 2 day.

Dong tai tan sir dung FDM cho khoang cach xa, voi
bang thong 120Hz doi voi toc do 50 baud va 480 Hz
cho toc do 200 baud.

Cho phép toi da 24 kénh dién bao trén 1 kénh thoai
chuan.

Str dung ma CCITT No.2, con goi la ma baudot.
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Bang ma CCITT No2

CODE LETTER | FIGURES CODE LETTER | FIGURES
11000 A B 11101 Q 1
10011 B ? 01010 R 4
01110 C 10100 S :
10010 D Who are you? | 00001 T 5
10000 E 3 11100 U 7
10110 F % 01111 V =
01011 G $ 11001 w 2
00101 H 10111 X /
01100 I 8 10101 Y 6
11010 J Bell 10001 Z +
11110 K ( 00010 Carriage
01001 L ) 01000 Line feed
00111 M 11111 Letter shift
00110 N : 11011 Figure shifte
00011 O 9 00100 Space
01101 P 0 00000 Not used
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2.2.3. DUNG LUONG KENH

LY THUYET
* Pinh ly Shannon: C = Wlog,(1+S/N)
Data Analog signal  Noise Data

N EeaE .

Hinh 2.10 Truyén dir liéu trén tuyén

P6i v6i duong dién thoai thong dung:

W =3000Hz, S/N =20 dB, sé cho C =20.000 bit/s
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2.2.4. CAC KHIEM KHUYET
CUA KENH
Pudng truyén duoc xem gan dung 13 bd loc c¢6 d6
loi phtre: G(f) = |G(f)|e 1o
Hé so suy giam: A(f) = -20log|G(f)|

Tin hiéu truyén sé b1 méo khi h¢ so suy glam va
d6 dich pha thay doi d6i voi cac tan s6 khac nhau

Tré nhém: t,(f) = d¢(f)/2ndf.

Su dich pha chi gay ra méo khi ¢(f) la ham phi
tuyén theo f, nghia la tré nhom s€ thay do1 do1 voi
cac tan so6 khac nhau
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Figure 2.11 CCITT M 1020 superior quality line schedules
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Cac thong so0 danh gia méo kénh va nhieu

Dich tan & Trugt pha

Nhiéu trang & Nhiéu xung

L6i chum

Nhiéu xuyén

Nh’iéu ECHO (do khong phdi hop tré khang va
thi€u can bang cua cac bo Hybrib ma c¢6 cac
Differential Transformer dat gitra cac duong dién
thoal 2-wire cuc bo va duong dai 4-wire).
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Giai phap han ché ECHO

 Mach 2 day Mach 4 day Mach 2 day
- .

ﬁ% —- E -< : ﬁ g!g
B$ triét ECHO

Hinh 2.12 Nguyén ly triet ECHO
Str dung b triet ECHO co6 thoi gian quay vong 100 ms.

Doi vdi mach song cong 2-wire, bo triét ECHO tap trung &
tone 2100 Hz, trong thot gian 400 ms.

P6i vGi mach 4-wire phai ngét bd trict ECHO sau vai ms

uongThanCong.com https://fb.com/tailieudientucntt
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Meo Telegraph

Te
Iﬁ L — M¢o telegraph duoc tinh:
f':};t 5 D = 100(T, - T.)/t
- Hinh 2.13
5 o Minh hoa cho méo telegraph
R

Te 12 khoang thoi gian thuc tir khi bat dau Start bit dén khi c6 chuyén dich bat ky
trong cung mot ky tu.

Tk 1a khoang tho1 gian nhu vay duge do ¢ may thu.

T tho1 khoang cua Start bit.
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2.2.5. MANG DIEN THOAI

Cung cap céc’kénh song cépg 2-wire gitra cac thué bao voi
bang thong xap xi 300Hz dén 3.100 Hz.

Str dung FDM véi cac nhom so cap, siéu nhom va nhom
chu.

TC tong dai chuyén tiép (st dung cac duong trung ké 4-
wire)

LC tong dai ndi hat (pham Yi vai Km, diéu hanh cac mach
vong thué bao dung cap xoan doi 2-wire)

Doi voi truyén dit lidu toc do cao, co thé dung lease line.

Puong thué bao s6 dung tin hiéu PCM
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Cau tric phan cap tong dai

2 wire lines

4 wire circuits

Figure 2.14 Telephone network
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Duwong truyén da diém
Modulated signal

Data

Transmiter

v

A

Receiver

Transmiter

v

A 4

A

Receiver

»
>

Transmiter

A

Receiver

A 4

4 wire
telephone line

A

y

Hinh 2.16 Puong truyén da diém
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2.2.6.TRUYEN BANG GOC

» Truyén dan ma khong dich bang tan dit liéu,
nghia la khong di€u ché bandpass.
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Mang quang ba dung cap

\4// Cable head Sphitter

[ _ | Recenv- Modula- Coaxial cable

ers tors i

A Amplifier

R Television receiver

DU

- >
é

Coaxial cable

Figure 2.18 Czable broadcas! networr

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mang quang ba dung cap c6 dudong phan hoi

Cable head

Mixer A

f Modem LY

j Modem l_

A Amplitier
M Video modulator

R Video receiver

Jk Return Broadcast
cable cable
Figure 2.20 Broadcast network with a return cable
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B0 khuéch dai 2 huéng

» Tin hiéu dugc ghép FDM, hudng di % bing thap,
hudng vé 2 bang cao.
« MOoi thoi khoang chi hoat dong theo 1 hudng.

Highpass filter

Figure 2.21 Bidirectional amplitier
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Mang quang ba dung cap don truyén dan
theo hai hudng

P

y

Coaxial cable

Lowpass Highpass Cable
= AT head
filter filier Amplitier o

| ot Modulator L—- l
)
Y
b
Stations
AV Amplifier
Stations

Figure 2.22 Broadcast network with bidirectional transmission on a single cable
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2.2.7. CAP QUANG

G1lr vai tro quan trong doi vO1 cac duong truyen xa trong mang vién
thong va thuc thi cac kénh toc do cao trong cac mang xir 1y tir xa.

Uu diém cua cap quang chinh 1a cach ly hoan toan voi nhiéu dién.

Truyen dan bang tia phan xa khi goc téi 6 nam trong pham vi khau do
s6 dugc an dinh béi Oy = sin(n,/ n,).Trong d6 n, 1a chiét suat cua 1op vo
va n, 1a chiét suat cta 16p 16i

Cladding n,

Core n,

Hinh 2.23 Sy truyén lan cua tia sang trén cap quang
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Truyén dan sg1 quang

Gioi han bang thong cua kénh quang chinh la do

+ T4n siac mode (mode dispersion) xay ra trong sg1 da mode, do moi
mode c6 goc té1 khac nhau, c6 thé tranh dugc bang cach dung sg1
gradien.

+ T4n sac vt liéu (chromatic dispersion) do thay doi hé s6 phan xa
theo budc song

Electrical signal Optical signal Electrical signal
———] eeesssseeee———
Light source Optical fibre Photodetector

Hinh 2.24 Nguyén 1y truyén dan bang cap quang
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Cau tric cap quang don mode va da mode

2B 2B
r_ 195 e —'} r___-__——.‘
l
| | | |
I | | | (1)
Multimode fibre Monomode fibre
7, = 1.225 pm

__7___1_ An, = 0.003
JN]
[ on} (2)

Figure 2.25 Structure of multimode and monomode fibres (1). The corresponding refractive
index profiles (2)
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Suy hao cua cap quang da mode

 Suy hao trén cap do 2 nguyén nhan
+ Raleigh scattering
+ Hién tugng hap thu cac budc song khac nhau

(dB km)
$
\
3 \ OH
N
I Theoretical
limit ~—
R —l
0.8 0.9 | 1.1 1.2 1.3 1.4 1.5 Wavelength

(um)
Figure 2.26 Attenuation as a function of wavelength for a multimode fibre
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Cau truc so1 cap quang

Vo Nylon V6 Thay tinh

Ldi Thity tinh

Lo6p bao vé

Hinh 2.27 Mt cit thue té ciia soi cap quang
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Dic trung bang tich Khoang cach va Bang thong

Tich Khoang cach
va Bang thong 4
(MhzxKm)

5000 _

2000

1000 _

500

- Khoang cach gitra
cac tram lap (Km)

200

»
»

2 | [ sl 11110 20 30| 40] 50|

Hinh 2.28 Khoang cach cuc dai gitra hai tram 1ap cua tuyén 140 Mb/s
budc song A = 0,85 m dung laser diode va avalanche photodiode
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Cac v¢ tinh thong tin

e V¢ tinh dia tinh gom nhiéu Transponder, mdi
Transponder co dung lwgng khoang
(50Mb/s)x10 hoac (36 Mb/s)x12.

* V¢ tinh tam thap c6 dung lwong kénh tuy theo
thiéet ke, chu ky quay phu thuoc do cao.

» Thoi gian truyén tuy thudc vao khoang cach va
kich thwdc goi.
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2.2.9. Thoi gian truyén dan va
thot gian truyén lan

To=Te+T,=To+IIC.

trong do : T, thoi gian truyén lan (time propagation)
T, thoi gian truyén dén (time transmission)
Tk thoi gian truyén (time transfer)
C toc dp anh sang
va |l khodang cach.
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2.3. MODEM

VAI TRO CUA MODEM TRONG HE THONG XU LY
TU XA

NGUYEN LY HOAT PONG CUA MODEM

CAC KHIEM KHUYET DO MODEM

CAC TOC PO BIT CHUAN

CAC MODEM CHUAN

THIET BI HO TRO CHO MODEM

LAP DAT VA BAO TRI

VAN DE TUONG THICH
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2.3.1. VAITRO CUA MODEM TRONG
HE THONG XU LY TU XA

* Trung gian gitta DTE va dudng truyén
» Phai phoi hop dugc voi ca hai

» Puoc thiét ké tuan theo cac chuan duoc khuyén
ngh1 bo1 CCITT.

- =
Tiép n6i Modem-DTE Tiép n6i Modem-line
Hinh 2.29 Ciac giao tiép trong mot mach dir li¢u
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NGUYEN LY HOAT BPONG CUA MODEM

« Modem phat

« Modem thu

» So @0 diéu khién Modem theo giao tiép
V.24, tham nhap mang analog

» Thi tuc quay so tw dong V.25

 Thu tuc tham nhap mang $0 di“)ng bo X21

* Thi tuc thAm nhip mang sé khong dong
bo X20
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Két noi qua mang dién thoai

v.24-T

Series 100

Series 100
V.24

________

Series 200
V.25

Hinh 2.57 Két ndi qua mang tuong tu
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So do cau triic modem phat

Data to be |
transmitted
' - Coder =1 Scrambler =1 Modulator
Transmit clock I _
(terminal) | IBltk‘
it clocC
: e Modem Filter
clock
Y -
Transmit clock - l
(modem)
Request to send l ]
“— P
l Controller }——m Amplifier
D T e
Ready for sending }
Gain
Modem-terminal control

juncrion

Figure 2.30 Modem transmitter
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Nguyén ly hoat dong cua Modem phat

M4 hoa nham chuyén doi sang ma duong day

Thi du: Ma AMI, 5B6B, HDB3, DPCM, Grey v.v...
(self-clocking, DC bang 0, BER bé, bing thong han ché)
Scrambler (x40 tron) nham han ché cac chudi 0 hoic 1
qua dai, trai rong pho tan tin hiéu trén toan bo bing
thong dugc cap phat, nham st dung triét dé cong suat
phat duogc thiét ké.

Piéu ché nhiam giri tin hiéu 1én séng mang

ASK dung cho toc @6 thap R<=1200 bauds,

FSK dung cho toc do trung binh R<=2400 bauds,

PSK dung cho téc d6 cao R>=4800 bauds, QPSK, QAM
Loc thong dai dé han ché bang tan dit liéu

B6 khuéch dai dé bu lai suy hao duong truyén
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Biéu do thoi gian truyén dir lidu

Request to ;

~send v L

— - 1
|
Ready for sending .
S ll«- —_—
Turnaround
time
Data 1o be ' I I ]
transmitted
——
Line
signal e — Data signal

Imuahzaton
signal

Figure 2.31 Sequence of data transmission operations
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Line

_So dép cau truc mod

_‘__.._._._____..______..___._...___......_.._.__..__......_......_1___]

|
|
B
|

I
_ ) D " [ -1 inal
Amplifier p—es Filter > emodu {""""‘?’" ST
lator | Jjuncrion
1 T x
Gain | Signal
control Carrier | detected
- T
recovery |
|
Manual or |
automatic —ws= Equalizer ‘
adjustment ' l
Clock =4 Detector |
recoveryv : .
- l Receive
L clock
i -—
[ -
Descram- |
bler |
. I
Control p—e
T S |
I l Recelved data
Decoder % -
|
1

em thu

CuuDuongThanCong.

Figure 2.32 Modem receiver
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Tin hi¢u dugc xu 1y 6 Modem thu

Tin hiéu goc

Tin hi€u sau
ﬂ oiai diéu ché

———————————

Tin hi€u sau
khi can bang
kénh

Mtrc ngudng —— -~ AR

Xung dong bd
Tin hi¢u khoi
phuc
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Nguyeén ly hoat dong cua Modem thu

o Khuéch dai: AGC dé bu lai cac suy hao tin higu
trén du(mg truyén, bao dam SNR cho b giai diéu

ché hoat dong.
e Loc: Loai trtr nhiéu ngoai bing.

« Khoi phuc song mang va giai diéu cheé: nham

tao ra song mang tai chd co tan so va

pha trung

v6i song mang dén (dung Phase- LOCk-Loop) dé

bao cho DTE bén thu biét rang c6 tin

hiéu gtri dén

va san sang nhan. Song mang nay ctung phuc vu

cho giai diéu ché COHERENT
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« Can bz‘ing kénh: Tin hi¢u b1 méo pha va bién do
do anh hudng dic tinh phi tuyén cta kénh va bi
nhiéu trén duong truyén, lam cho bién dang
nghi€m trong.

* B0 Equalizer thuc chat 1a mét bd loc sb vGi cac hé
s0 diéu chinh duoc dé bu lai dic tinh phi tuyén cua
kénh.

e Modem toc d6 thép duoc diéu chinh mot 1an trude
khi xuat xuong, Modem tdc d6 trung binh dugc
diéu chinh bang tay trudc khi thu phat, Modem toc
d6 cao dugc diéu chinh ty dong bang cac thuat
toan thich nghi LMS hoac RLS
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» Khoi phuc clock va tach tin hiéu: nham
bao cho DTE biét va san sang nhan dir liéu
theo nhip dong bo.

* Giai xao0 tron (descrambler): nguoc lai
qua trinh xao tron bén phat.

» Giai ma: chuyén nguoc tir ma duong day
vé ma PCM dung cho DTE
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Biéu do thoi gian nhan dir lidu

Inmitialization

signal
Line . '
" —_—— Data signal
signal =
Signal
detected
(carrier)

Received data ‘ RERRRRRRERRR

Figure 2.33 Sequence of data reception operations
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Thu tuc tham nhap mang tuong tu

v.24-T

Series 100

Series 100
V.24

________

Series 200
V.25

« S0 do két ndi trén mang dién thoai cong cong PSTN
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So do diéu khién V.24

Telephone
line

— 4/

< i -‘—-'

v | TR |

y
A 4

Hinh 2.51 Giao tiép Modem-DTE rut gon
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‘Voice-data’

switch M
107 | | [
109 I

106 =

Line signal : : Bell 980 Hz Data

Called
station
(computer)

108/1
125

Line signal
107

109 ‘ )
106 J

1650 Hz

N1 4i‘1

Figure 2.52 A call on the switched network using the V.24 procedure and a V.21 modem
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CAC KHIEM KHUYET DO MODEM

» L6i do sudn xuong cua signal detect.

— Chon linh kién CMOS dé thiét ké Modem nham
tang do doc cua swon xung va han ché [oi nhan
cac bit du.

» L6i do ECHO

— Dung bo triét ECHO (1a bd khuéch dai 2
hudng)

— Dung co cau chan bén trong Modem
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L0i do swon xuong cua tin hi¢u phat hién tai tan

Line
signal — Data signal
; L
: |
Carrier |
detector : ;
Carrier | |
detection t i
signal ! I
' I
!
ceenes s (TTTTTTITIITITA
! I
e s e e e i e s “—rTrY
Correct sequence f

Additional bits

Figure 2.34 Appearance of additional bits at the end of a message caused by improper
operation of the carrier detector
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1.6i do ECHO

Line ' Echo
Transmitted

signal

signal —_—

Reguest to

send S |

Ready

for sending —_—

Carrier

Jetection e

Data extracted | ’ | l .[ [ Il ‘ ' |

trom the echo —

Figure 2.35 Spurious messages or bits cdused by an echo

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Giai phap han ché khiém khuyét

Modem/DTE
junction Modem
|
1
Request to '
I
send
u
|
|
Echo
' Turnaround elimination
| timer Inverter timer
l s Tl L TZ
Ready for sending |
- +
Received data | / Data :
- | | reception
N
| Echo
| elimination :]
Signal detection option
- | ]
| )
Carrier
signal

Figure 2.36 Device for eliminating echoes received by the modem
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CAC TOC PO BIT CHUAN

Toc dd bit: SO bit dugc guri di trong 1gidy (bps:
bits per second)

Toc do bauds: SO ky hiéu dugc giri di trong mot
giay (baud), dung cho h¢ thong M-ary

R bps?: R bauds)(l—ogzl\/I )

Chuan toc do bao gom cac toc do 1a 600N

— Tbc d6 thap: 600 bauds, 1200 bauds

— Tbc dd trung binh: 2400, 4800 bauds
— Tbc d6 cao: 9.600 bauds, 14.400 bauds, 19.200 bauds
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CAC MODEM CHUAN
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THIET BI HO TRQ CHO MODEM
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LAP PAT VA BAO TRI
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VAN PE TUONG THICH
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2.4. TIEP NOI MODEM-DTE

SU CHUAN HOA CAC TIEP NOI MODEM-DTE
CAC TIEP NOI BPIEN

GIAO TIEP VOI MANG ANALOG. THU TUC V.24
THU TUC GOI TU PONG V.25

PDAU NOI TRUC TIEP CAC TRAM PAU CUOI
CAC MODEM THONG MINH
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2.4.1. SU CHUAN HOA CAC TIEP
NOI MODEM-DTE

13 12 11 10
O 0 0 O

8 7 6 5 4 3 2 |
O 0O 0O 0O OO 0O O ISO 2110
O O 0O OO OO OO O 0 o0 zspins
352423 22212 19 18 17 16 15 14 [(V-Z¥/RS-232C)

[o}¥-]

» Giao tiép

7 6 4 3
O’ g00<5>oo<23<'> 1SO 4903
. 15 pins
O O 000 0O
C S BRND Y JRBXN

19 18 17 16 1514 1312 11 10 9 8 7 6 S 4 3 2 1
o0 10 WOLOD [0=0 O c OO0 O 0o 0O 00 OO0
O OO0 0O OO OO OO0 OO0 00 0 0 o0o0
37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20
37 pins
383834
9 pins ISO 4902
0O 0 0 O (RS-449)
9 8 7 6
O Q 00 00 00 O
B F L R V Z DDIJJ NN
0O O 0 0 00O 0 O ISO 2593
0O O 9 00 00 O O (V.35)
A E K P U Y CCHHMM
O OO0 OO0 O O
C HM S WAA EEKK

7,

Figure 2.46 Connectors used for DTE-DCE interfaces
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Cac khuyén nghi tuong duong
cua CCITT va EIA

Table 2.7 Modem-DTE electrical interfaces.

Approximately equivalent

CCITT - American EIA
Recommendation Specification Main characteristics
V.28 . RS-232-C Rate up to 20 kbit/s
unbalanced links
Range:15m
V.11/X.27 RS-422-A Rate up to 10 Mbit/s

Balanced links
Range 10m-1000m
Signals compatible
with integrated circuits
V.10/X.26 RS-423-A “Rate upto 100 k bits
unbalanced links
Range 10m-1000m
Compatible with V.11 and V.28
V.31 RS-410 nterface for scanning
contacts (V.20 modem for
_ parallel transmission)
V.35 Electrical interface
V.35 48k bit/s mo
RS-485 Rate upto 10 Mbit/s
' Balanced Links
Range 10m-1000m
Multipoint lines
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2.4.2. CAC GIAO TIEP PIEN

Generator Junction Receiver
R, I <05 A R, S0
- 77 —— N
|
| - |
S Z'v | C == .
-t <2500 pF L
7 toi-ISV: P ?2Vmax
L _ I
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Mach can bang

Balanced Junction Balanced
generator : - receiver
R0/2 < 50 Q

—— i —_——--—
N
| |
5 | v, TR
Ve o Limits: | Z | R, 24 kQ
<6v? ' +03V | =>100Q° :
| |
i
e ]

Figure 2.48 V.11 equivalent circuit
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Mach phoi hop gitta V.28 va V.11

Generator Junction Balanced
receliver

4 :
<50 Q
R 50 : i
=>4V 1 ;
V. <6V v : Z, =>50Q - Rc?-4 kQ
Limits: |
+03V | : |
' :

Figure 2.50 V.10 equivalent circuit
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Lwa chon chuan giao ti€p

Link
range [}
(metres)

1000

10 ) . ' ' ) Rate
10° 10° 10* 10® 10¢ 10’ )
; ' (bit/s)

Figure 2.49 Rate versus range for V.10 and V.11 interface circuits
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2.4.3. GIAO TIEP VOI MANG
ANALOG. THU TUC V.24

v.24-T

Series 100

Series 100
V.24

________

Series 200
V.25
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Cau triic diéu khien MODEM

. 106
. op e
i > Telephone
line
111

114
115
104

109
108
107 °
125
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Biéu d6 két n6i mach theo thi tuc V.24

Calling
siation. +
(terminal)
1650 Hz :‘Voice—data' }
tone | switching |
| I

Off hook
Operator dialling

‘Voice-data’

switch L
107 ’ M|

109 J
106 J

Line signal ‘ 980 Hz l Daia

Called
station
(computer)

108/1

-
125 ﬁall
)

Line signal

1650 Hz

107
109 T
106 J

Figure 2.52 A call on the switched network using the V.24 procedure and a V.21 modem
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Ban dau nguoi st dung bén A dung may dién
thoa1 quay soO.

Tong dai nhan dugce s6 quay va rung chudng thue
bao dich.

Day 125 (call detect) cua Modem bén B duoc kich
hoat d¢ bao cho DTE bén B bi€t c6 cudc goi dén.
Sau 6 ho1 chudng néu bén B khong nhac may dién
thoai thi h¢ thong tu dong chuyén sang ché do
truyén so li¢u va Modem duoc dong 1én duong
truyeén.

Tong dai phat hién trang thai giam tr6 khang trén
mach vong thué bao va lap tirc ngat tin hi¢u rung
chuodng.

Luc do day 107 bén B dugc kich hoat va Modem
bén B phat tone 1650 Hz 1€n dudng truyén
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Ngu:m str dung bén A nghe thay tone 1650 Hz va
biét rang Modem bén kia da dugc két noi nén
dong chuyen mach SW1 dé chuyén sang ché d6
truyén so li¢u.

Day 107 dugc kich hoat dé bao cho DTE bén A
biét va san sang giri dit liéu, Modem bén A phat
tone 980 Hz 1én duong truyén.

Modem bén B nhan dugc tone nay va kich hoat
day 107 dé bao tin cho DTE.

Hai bén trao doi tone trong tho1 gian chuan bi cho
dén khi tin hiu dong bo (111, 112,114,115) duoc
trao doi va dit liéu phat duoc giri trén day 103, dir
l1éu thu dugc nhan trén day 104
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Cac mach tin hiéu series 200

Table 2.9 200 series circuits.

No of No of DTE-modem direction
pin circuit Title Yes: Y Inverse: 1
7 201 Signal ground
4 202 Call request ¥
22 203 Data line occupied I
13- 204 Distant station connected I
3 205 Abandon call - | I
14 206 Digit signal (2°) Y
15 207 Digit signal (21) Y
16 - 208 Digit signal (22) Y
17 209 Digit signal (27) Y
5 210 Present Next Digit 1
2 211 Digit present Y
212 Ground
6 213 Power indication I

Figure 2.51 and the functions which they fulfil are as follows:

CuuDuongThanCong.com
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Pau tién DTE kiém tra day 213, néu & mutc A 1a ngudn da duoc bat.
DTE kiém tra diy 203, néu ¢ murc I 1a Modem dang rdi, DTE sé kich
hoat day 202 dé y€u cau quay so.

AutoCall chap nhan va kich hoat day 203 1én muc A.

Tiép theo AutoCall kich hoat day 210 dé yéu cau chit s6 can quay.
DTE gui chit so trén 4 day 206, 207, 208, 209 va kich hoat day 211 dé
bao cho AutoCall biét tin hi¢u s6 da xac lap.

AutoCall doc chit s6 trén 4 ddy va ma hoa thanh xung quay so (pulse
tone) hodac ma da tan (DTMF) dé gui cho tong dai.

Sau d6 AutoCall dua day 210 vé muc I, va DTE ciing dua day 211 vé
muc I, két thac viéc girt mot chir so.

T1ep theo AutoCall lai kich hoat day 210 dé yéu cau chir so tiép theo,
va tht tuc 1ap lai cho dén khi hét cac chir s0 can quay.

Ton dai rung chudng thué bao dich, va néu bén kia chap nhan cudc
201, kénh duoc thi€t 1ap va bén kia phat lai tone 2100 Hz.

Day 204 duogc kich hoat dé bao cho DTE biét rang tram bén kia da két
no1

Tiép theo 1a thu tuc V24
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2.4.4. THU TUC GOI TU PONG V.25
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Figure 2.53 V.25 automatic caliing. Interface signals
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2.4.5. DAU NOI TRUC TIEP CAC
TRAM DAU CUOI
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Figure 2.54 Null modem
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2.4.6. CAC MODEM THONG MINH
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Connecution of a convenuonal modem with automatic dialling
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Figure 2.55 Modems with automatic cailing
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Figure 2.56 Hayes modem. State ciagram of the modem—DTE iunction
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2.5.1. TO CHUC CHUNG
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Figure 2.57 The various DTE-DCE junctions for synchronous links
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2.5.2. GIAO TIEP PONG BO VOI MANG

SO CONG CONG. THU TUC X.21
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G, Common DTE ground
—
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e
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-
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Figure 2.58 DTE-DCE junction with the X.21 protocol
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Figure 2.59 DTE-DCE junction with the X.20 protocol
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rigure 2.60 Stat'e diagram representation for the X.21 procedure
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Figure 2.61 Idle states of the DTE-DCE intertace
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Figure 2.63 X.21 circuit establishment
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Figure 2.64 State diagram for circuit release
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Bai tap

Trang thai cudc goi Dién thoai X.21
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(27DTCT)

Bén goi nhac may (Dial tone/Busy Tone)
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2.5.3. CAC DICH VU MANG X.21
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