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CAC LOAI TIN HIEU

DTE: tao ra dit liéu va chuyén dén DCE

DCE: chuyén tin hiéu thanh cac format thich hop cho qua trinh
truyén

EIA (Electronic Industries Alliance) va ITU-T (International
Telecommunication Union - Telecommunication Standard
Sector) da phat trién nhiéu chuan cho giao dién DTE va DCE

DCE DCE




CAC LOAI TIN HIEU

Tin hiéu dung theo chuan V.28

Tin hiéu dong 20 mA

Tin hiéu dung theo chuan RS-422A/V.11
CAc tin hiéu truyén trén cap dong truc
Cac tin hiéu cap quang



TIN HIEU DUNG THEO CHUAN V.28

Giao tiép dién khong can bang

Cac tin hi¢u dién ap duoc dung trén duong
day 14 d6i xtrng S0 v&i mtic tham chiéu goc

(ground)
m Bitl - <-3Vdc
m Bit0—>+3Vdc

Thuc té ngué)n cung cap cho mach giao tiép

cO dién thé va -

=12 Vdc hay

+15Vdc




TIN HIEU DONG 20mA

Tin hi€u la dong dién thay cho dién ap

Trang thai chuyén mach dugc dicu khién boi
ludng bit dir li€u truyén

m Bit1 — dong 20 mA di qua: chuyén mach dong

m Bit 0 — khong c6 dong 20 mA di qua: chuyén mach mé

Tai dau thu dong dién dugce phat hién boi
cac mach cam bién dong

Cu ly 1 km, toc do vira phai



TIN HIEU DUNG THEO CHUAN
RS-422A/ V.11

Su thay doi cac bit truyén dua vao su thay
d6i dién ap trén ca 2 day tin hiéu

m Bitl —-> +Vva-VvV
B Bit0—>-Vva+V

Cu ly 10m toc do 10Mbps
Cu ly 1 km toc do 100kbps



CAC TIN HIEU TRUYEN TREN CAP
B PONG TRUC

Bang thong c6 thé len dén 350 MHz hoac
ca0 hon

Ché d6 truyén dan tin hiéu

m Truyén dan tin hiéu ddi nén (Baseband mode)

m Truyén dan tin hiéu bang rong (Broadband mode)



CAC TIN HIEU TRUYEN TREN
B CAPDONG TRUC

Baseband mode

m Su dung toan bo bang thong (bandwidth) dé truyén luong bit
toc do cao (10 Mbps)

Broadband mode

m Bing thong san c6 dugce chia thanh mot s6 cac kénh co toc do
nho hon



CAC TIN HIEU CAP QUANG

St dung ma hoa ludng cuc

Duya trén nguyén tic chuyén doi tin hiéu dién sang 3 muc tin hiéu

quang 0, 0.5Pmax va Pmax

Module truyén chuyén c4c muc dién ap dién 4p nhi phan bén trong

sang tin hiéu quang 3 muc dat 1én cap nho bd nodi va led toc do cao

Tai bo thu, cap duoc két ndi véi bo noi dic biét di dén diode thu
quang toc do cao ngu trong module thu. Module nay chuyén dai tin
hiéu tao ra bai diode quang ti 1€ voi mire anh sang thanh cac mirc dién

ap bén trong tuong irng véi mirc 1 va mirc 0

11



CAC TIN HIEU CAP QUANG

V(, Time ¢
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SU SUY GIAM TIN HIEU
(Signal Attenuation)

Mot tin hiéu lan truyén doc day dan, bién d6
ctia nO giam xuong — tin hiéu bi suy giam

Néu cap qua dai thi c6 cac b khuéch dai lap
(repeater) duoc chen vao ting khoang doc

theo cap — tai sinh tin hiéu



BANG THONG BI GIOI HAN

Bat ky mot kénh truyén hay dudng truyén nao

cling cO mot bang thong xac dinh

Khi truyén tin hiéu qua kénh thong tin chi nhing
thanh phan tan so trong day thong s& nhan duoc

bo1 may thu



SU BIEN DANG DO TRE PHA

Toéc @6 lan truyén cua tin hiéu doc theo duong

truyén thay doi tuy theo tan so

Khi truyén mot tin hiéu s6 co cac thanh phan tan

s6 khac nhau — no s& dén may thu véi @6 tré pha

khac nhau — bién dang tin hiéu do tré tai may thu

Toc @ bit ting — sy bién dang ting



SU CAN NHIEU (TAP AM)

Khi khong co tin hiéu, mot kénh truyén dugc xem 14

ly tuéng néu murc dién thé trén do 1 zero

Thuc té cO nhitng tdc dong ngau nhién lam cho muc
dién thé nay khac zero du khong co tin hiéu nao trén

duong truyén

Mirc tin hiéu nay goi la mtc nhiéu dudng day (line

noise)



SU CAN NHIEU (TAP AM)

Ti sO niang lugng trung binh cia mot tin hiéu thu
duoc S so voi ning luong cia muc nhiéu dudng
day N duogc goi la ti so tin hiéu trén nhiéu SNR
(Signal to Noise Ratio)

SNR,,=10 log,, (S/N) (dB)

SNR cang cao — chat lugng tin hiéu cang cao



DUNG LUQONG PUONG TRUYEN

Tin hiéu trén duong truyén thuong bi anh hudng béi cac nhan to sau:
suy hao (attennuation), méo (distortion) va nhieu (noise)
Trong mdi truong |y twdng, theo Nyquist, dung lugng kénh truyén la

C = 2Blog,M (bps)

Trong mOI truong thyc t¢ theo Claude Shannon, dung lugng kénh

truyén la C = Blog,(1+S/N)

Trong do
B: bang théng kénh truyén
M: s6 mirc dién &p
S/N: ti s6 tin hiéu trén nhiéu

C : dung luong kénh truyén (toc do bit cuc dai cho phép truyén khéng bi 16i)
19



DUNG LUQONG PUONG TRUYEN

Vi du: Tinh toc d6 bit truyén toi da trén duong day dién
thoai thong thuong, biét rang bing tan cia dudng day
dién thoai tir 300-3400 Hz. Tin hiéu truyén trén duong

truyén la tin hiéu day nén véi 2 muc
Trong truong hop duong truyén ly tuéng

Trong trudng hop dudng truyén ¢ S/IN=35dB



DUNG LUQNG PUONG TRUYEN

Bai tap 1: Mot kénh truyén danh cho telephone véi SNR = 56
dB va B = 3000 Hz. Tinh toc do truyén t6i da khi c6 nhiéu?

Bai tap 2: Mot kénh truyén co bang thong 1 MHz va SNR = 63
dB.

Tinh toc d6 dit liéu toi da?

Néu toc d6 dit liéu thuc té chi bang 2/3 toc do dit licu toi da thi

sO muc tin hiéu 1a bao nhiéu dé dat dugc toe do nay?

21
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MOI TRUONG TRUYEN DAN

Guided media (co day)

Céap song hanh (Two-wire Open Lines)
Cap dong truc (Coaxial cable)

Cap xoan dbi (Twisted pair cable)

Céap quang (Optical fiber)

Unguided media (khong day)
Vi ba vé tinh (Satellite Microwave)

Vi ba mat dat (Terrestrial Mircowave)
Hong ngoai (Infrared)

Wifi
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CAP SONG HANH
' (Two-wire Open Lines)

Puoc su dung chu yéu dé truyén dir ligu toc
d6 thap trong khoang cach ngin (Data
cables)

Terminating connecion

/

s =

Single pair Flat nbshan




CAP SONG HANH
(Two-wire Open Lines)

Uu diém
m Cau tao don gian

Nhuoc diém

m Toc d6 truyén dir lidu thap (<19 kbps) véi khoang cach toi da
<50m

m D¢ bj tic dong ctia nhiéu xuyén kénh (cross-talk)
m Nhay v6i nhiéu dién tir trudng (EMI)

26



CAP XOAN POI
- (Twisted Pair Cable)

XO0000C

Single i

Duoc st dung lam cap
truyen thoai hoic truyen du
liu trong cac hé thong
truyén théng tin

Pugc st dung chu yéu
trong mang dién thoai va
mang LAN



CAP XOAN POI
(Twisted Pair Cable)

Céap xoan dbi co 2 loai chinh

m UTP (Unshield Twisted Pair)
Tro khang dac tinh 100 ohm

Bing thong thay doi ty theo loai (CAT) thay doi tir 750KHz (CAT 1)
dén 250MHz (CAT 6)

m STP (Shield Twisted Pair)
Tro khang dac tinh 100 Ohm

Bang thong thay doi theo loai (STP cd bang thong 30 MHz, STP-A ¢
bang thong toi da 300 Mhz)

28



CAP XOAN DOI

Unshielded Twisted Pair (UTP)

O
s TS

S

| RJ-45 (:unnacturH-' %\

Outer Jacket

Color-Coded
Plastic
Insulation

(Twisted Pair Cable)

STP (Shielded Twisted Pair)

Outer Orwerall Fair . .
Jacket Shield Shields Twizted Pair

N . ==
:_-':"_;c::oc < Plastic™
= —_— ey

STP Connector —= ﬁ

—

+ Speed and throughput: 10 - 100 Mbps
+ Average $ per node: Least Expensive
+ Media and connector size: Small

#* Maximum cable length: 100m (short)

Cap xoan d6i tran s dung chuan
10BaseT, la loai cap pho bién nhat va
nhanh chéng tré thanh loai cap
mang cuc bd dwoc wa chudéng nhat.
b6 dai t6i da cia mot doan cap la
100 met.

* Speed and throughput: 10 - 100 Mbps

* Average § per node: Moderately Expensive
*+ Media and connector size: Medium to Large
* Maximum cable length: 100m (short)

Cap xoan dobi cd boc dung vé dong
bén, von la loai vé boc bao vé co
chat lwong cao hon cap xoan doi
tran. Cap xodn doi co boc it bi tac
dong bdi nhiéu dién va ¢6 tdc do
truyén qua khoang cach xa hon cap
xoan doi tran. 29



CAP XOAN POI
(Twisted Pair Cable)

Uu diém

m Cai thién duoc kha ning chong nhiéu dién tir trudng EMI so voi
cap song hanh

m  Giam nhiéu xuyén kénh crosstalk giita cac cip day

Nhuoc diém
m Nhay vdi can nhiéu interference
m Nhay v6i nhiéu EMI

30



CAP XOAN POI
T (Twisted Pair Cable)

1117

[TTT]
123456




Quter cylindrical shell

CAPDPONG TRUC

(Coaxial Cable)

Second conductor

Insulator

Inner conductor

DPDugc su  dung
trong

B Mang may tinh

(Computer Network)

Hé thong truyén dit liéu
(Data Systems)

CATV (Community
Antenna Television)

Mang truyén hinh cé
nhan (Private Video
Network)

32



CAPPONG TRUC
(Coaxial Cable)

Cap dong truc gom 3 loai chinh

RG-6/ RG-59
Tro khang dac tinh 75 Ohm
Pugc stt dung trong c4c hé thong CATV

RG-8/ RG-58
Tro khang dac tinh 50 Ohm

DPuoc sit dung trong mang Thick Ethernet LANs hoac Thin
Ethernet LANs

RG-62
Tro khang dac tinh 63 Ohm
St dung trong cac may tinh Mainframe IBM

33



CAPPONG TRUC
(Coaxial Cable)

Uu diém

m Kha ning chong nhiéu dién tir truong EMI t6t

m  Toc do truyén dit liéu 18n dén 10 Mbps vai khoang cach vai
tram met

Nhuoc diém

m CO0 nhiéu tré khang dic tinh khac nhau nén cap dong truc
nén chi dugc sir dung riéng biét trong tirng hé thong

34



CAPDPONG TRUC
(Coaxial Cable)

35



CAPPONG TRUC
- (Coaxial Cable)

>0

B opper

T WIRE
INSULATION

COPPER MESH

OUTSIDE INSULATION

| RG6 STANDARD |

| RG6 MESSENGER|

| RG11 MESSENGER |




CAP QUANG

108 (Optical Fiber Cable)
OMW' -1 Str dung trong cac
he thong truyén dir
liéu y&u cau toc do
s cao, bang thong
plastic jacket glass or plastic rong

fiber core

cladding
m

T

37



CAP QUANG
(Fiber Optic Cable)

Céap quang gom 3 loai chinh
Multimode
Khoang cach 1én ¢én 500m

Grade index multimode
Khoang céach 1én dén 1000m

Single mode
Khoang céch 18n dén vai km

38



CAP QUANG

(Fiber Optic Cable)

Core

&Cladding

Step index (multimode)

O

Graded index (multimode)

Single mode

Light
rays

39



CAP QUANG
(Fiber Optic Cable)

Uu diém
Téc do truyén cao, bang théng rong
Kha ning chong nhiéu rat cao

Nhuoc diém

Gia thanh cao
Lap dit phirc tap

40



CAP QUANG
(Fiber Optic Cable)




NOI DUNG

2.1 Cac loqi tin hiéu

2.2 Sw suy giam Va bién dang tin hiéu

2.3 MOi truong truyén dan

2.3.1 M0i truong truyén dan 6 huwdéng

2.3.2 MOi truwong truyén dan khong
day

2.6 Cac chudan giao tiép vdt ly



dat

VI BA VE TINH
B (Satellite Microwave)

Qua dat

tram trung tam

Hinh 2.1 Truyén dan vé tinh :(a) diém néi diém (b) da diém

I Puoc st dung
trong

v

v
v

Phat thanh, truyén
hinh

Dién thoai duong dali

Mang ca nhén (Private
Network)

43



VI BA VE TINH
(Satellite Microwave)

C band: 4 (downlink) — 6 (uplink) Ghz

Puoc thiét l1ap dau tién

Ku band: 12 (downlink) — 14 (uplink) Ghz
Dé bi 4anh huéng boi mua
K band: 19 (downlink) — 29 (uplink) Ghz

Thiét bi sir dung & ddy tan sé ndy rat dat tién

44



VI BAMAT PAT
(Terrestrial Microwave)

- Radio field of coverage

e JDPugc st dung
Fixed networkicomputer t ro n g

v Cac dich vy dién thoai
duong dai
65 = Buse siaion v' Hé thong truyén dan
i (common carriers)

v" Mang ca nhan (Private
Network)

F.. F.. Fu = Frequencies uscd incell

45



VI BA MAT PAT
(Terrestrial Microwave)

Str dung sOng mat dat
Light of sight
D4i tan hoat dong tir 2-40 GHz

Nhay véi vat chan va sy thay doi cuia moi
truong (mua,...)

46



HONG NGOAI
(Infrared)

Str dung anh sang dé truyén tin hiéu

Cac thiet bi thu phat phai khong bi che
chan

47
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CAC CHUAN GIAO TIEP VATLY

Xac dinh dang tin hiéu dugc truyén di
Xac dinh cac két ndi vat ly
Phuong thtrc truyén tin hiéu

49



CAC CHUAN GIAO TIEP VATLY
(Physical Interface Standards)

EIA-232D (RS 232D)/V24

EIA-449: Cai thién toc do va chicu dai
truyen cua EIA-232. Dung DB37 va DB9

EIA-530: Cai thien EIA-449.DB25—DB37
X.21
1.430



EIA-232 (RS-232D)

Chuan giao tiép cua EIA (Electronic Industries

Assoclation)
RS-232 =Recommended Standard 232

Quy dinh két ndi vat ly, giao tiép dién, cac chan chuc

ning va phuong thuc truyén dir liéu

Str dung dé két noi céc thiét bi dau cudi dir licu (DTE)
va cac thiét bi két cuoi kénh ditr liéu qua mang dién

thoai (modem) 5



EIA-232 (RS-232D)

]l Két n01 vat ly (mechanlcal specifications): su
dung cong két ndi DB25 (1SO 2110) hoic DB9

I') R-? 5 M A I e @ IEI IE‘ TSL&MTTS-52

52



EIA-232 (RS-232D)

Giao tiép vé dién d6i voi dir licu

Bitl — -15V: -3V

Bit 0 — > +3V: +15V
Giao tiép vé dién doi véi tin hiéu dicu
khién

Ooff — -15V: -3V

On — > +3V: +15V

Toc d truyén <20Kbps véi khoang cach
<15m

53



EIA-232 (RS-232D)

Reserved
for testing

Unassigned

Shicld Received Clear to Signal
data send ground
Transmitted Request DCE Rec'd line
data to send Ready sig. detector

Reserved
for testing

Secondary
clear to send
Sec. recd.

line sig.

detector

D OO OOOOOO WO E

ONORNONONOROCHOROEONONOND

Trans. signal
clement
uming

Secondary
transmitted
data

Secondary
received
data

Revr. signal
clement
iming

Local
loopback

Secondary
request 1o
send

DTE

ready

Remote
loopback

Data sig.
rale select

Ring

Test mode

Transmut signal
indicator  element timing
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(&) [ i 2 3 4 5 & 7 % 9 10 I |37 ]
O ------‘-‘--.-.-.'.'.'.'.' ] IDH2S connector
14 15 16 17 18 19 20 21 22 23 24 25
| [

II1.|L'r1'rl'irr.|.|[:|: :.mnpuicr: (hiale) “-.ﬂzﬂlﬂ {nﬂﬁjn]
ITU-T M. ELA label Marme g
A — = Cable shicld

1063 BA s = - = - & Transmitted Data (Tx[D)
10 BR Rxl» » - E - # Received Data (RxID)
105 CA RIS = - -E - + Request 1o Send (RTS)
1006 CR CTs = = ;‘ — -+ Clear to Send (CTS)
107 0 DsR = - o - - DCE Readv (DSR)
102 AR - ! -+ Signal Ground/Common Beturn
10 CF C - 8 =] ® Received Line Signal (Carrier) Detector (R LSO

- 2 -+ Reserved for testing

10 # Reserved for testing

- 1_1? # Lnassigned
122 SO0 55D e - = i + Secondary Received Line Signal (Carriery Detector (5-CD)
21 SCB 5-CTS = - e i & Secondary Clear to Send (5-CTS)
118 SBA 5-Txy = - 14 - & Secondary Trunsmatted Data (5-TxD)
114 (8] TaClk = - 1> - # Transmitter Signal Element Timing — DCE Source (TxClk)
119 SBB S-RxD - L - e Secondary Received Data (5-RxD) )
115 D KxClk = - 17 —a o Receiver Signal Element Timing {RxClk)
141 LL LL - 1% — # Local Loopback (LL)
120 SCA 5-R15 = - Lz - * Sccondary Reguest 1o Send (5-RTS)
1% CD» [DTR = - — - # DTE Ready (DTR)

14001 11y RL/CG RSO0 - E_’ po—g——a Remote Loopback (RLYSignal Qualiny Detector { SO0
125 CE [t} - - = - # Ring Indicator (R1)
BRTARE CHA DSKED = - i" o & Duata Signal Rate Detector (DTE or DCE)

113 Cl TaClk = - = - Transmitter Signal Element Timing DTE Source (TxClk)
142 34 ™ —— = # Test Mode (TM)

Figure 2.31 ElA-232D/V.24 standard interface: (a) interface function; (b) socket, pin and signal definitions.



X.21

Giao tiép gitta thiét bi dau cudi dit liéu
(DTE) véi thiét bi két cudi kénh dir liéu

(DCE) cua mang dir li¢u cOng cong

Str dung tin hiéu RS-422A/V.11
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1.430

Giao tiép giita thiét bi dau cudi dir liéu (DTE)

v6i thiét bi két cudi mang (Network Terminating

Equipment)

Truyén nhan dit liéu va tin hiéu diéu khién

57



(a)

(b)

S-interface

1.430

User terminal \) Network . ) Integrated services
equipment Z (/ termination /) (\ > digital network
(TE) = (NT)
12345678
1SO 8877/RJ45
—
TE NT
1 Circuit name
® -
2
7 .
o 1+ > - E
T 4 } Transmit
et » e
g > D
R 6 } Receive
o | = - R
. ]
. 8 . } Optional second power source




1.430

Terminal Equipment Network Equipment

(TE) (NE)

Power (@) (a)

source 3
b) 0y
¢ (©)
{1 —
Transmit d n‘-d-"r Receive
Receive Transmit
— i &9 —
f )

Power
souree 2




