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Truyén dan c6 diy (Wire Media)

Truyén dan khong diy (Wireless Media)
Delay trong truyén dan va dung lugng kénh
truy€n

C4c chuan giao ti€p 16p vat Iy : RS232, RS422,
RS485

C4c k¥ thuat ma dudng truyén (line codes)
DPiéu ch€ va gidi diéu ché so.
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IIIII

Truyén dan c6 day
(Wire Media)

Cap song hanh (Two-Wire Open Lines)
Cap xoan (Twisted-Pair Cables)

Céap dong truc (Coaxial Cables)

Cap quang (Optical Fiber Cables)

Qué trinh phat trién va tiéu chuén cla cap.
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Cap song hanh
(Two-Wire Open Lines)

Terminating connecion

/

Sinple pair Flat nishon

= Pudc st dung chii y&u d€ truyén dit liéu tdc do thap trong khodng cich
ngin (Data cables)
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Cap song hanh
‘BK (Two-Wire Open Lines)

s  Uudiém
= Ciu tao don gidn
=  Nhugc di€ém
= T6c do truyén dit liéu thap (R < 19Kbps), vdi khodng cdch tdi da L <
50m
= Dé bi tic ddng ctia nhiéu xuyén kénh (Crosstalk)
= Nhay vé6i nhiéu dién ti trudng (EMI)
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Céap Xoan

(Twisted-Pair Cables)
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Céap Xoén

(Twisted-Pair Cables)

1-7
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Cap Xoan
.BKi (Twisted-Pair Cables)

................ VYV
A|an _/ \f \f \f A
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Céap Xoan

.BKi (Twisted-Pair Cables)
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Cap Xoan

(Twisted-Pair Cables)
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Cap Xoén
(Twisted-Pair Cables)

UTP FTP Khoa Di£%i;ItPDHBK TP.}S«TFTP STP 1-11
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Cap Xoan
‘BKi (Twisted-Pair Cables)

=  Dudc st dung 1am cdp truyén thoai
hoic truyén dit liéu trong cdc hé

WX thdng truyén thong tin

Single par = S dung chii y&u trong mang dién
et b thoai va mang LAN
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Cap Xoan
‘BK (Twisted-Pair Cables)

= Cdp xo0dn c6 2 loai chinh

= UTP (Unshield Twisted Pair)
» Tré khang dac tinh 100 Ohm

= Biing thong thay d6i tuy theo loai (CAT) thay ddi tir
750Khz (CAT 1) dén 250MHz (CAT 6)
= STP (Shield Twisted Pair)

» Tré khang dac tinh 100 Ohm

= Biing thong thay doi theo loai (STP cé bing thong
30MHz, STP-A c6 bing thong t61 da 300MHz)
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Céap Xoan
(Twisted-Pair Cables)

UTP CAT 3

= Bing thong t6i dal6MHz

= PO xodn tr 7.5 d&€n 10cm
UTP CAT 4

= Bing thong t61 da 20MHz
UTP CAT 5/ 5e

= Bing thong t61 da 100MHz

= PO xo0dn tir 0.6 dé€n 0.85cm
UTP CAT 6

= Bing thong t6i da 250Mhz
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Cap Xoan
‘BK (Twisted-Pair Cables)

= Uu diém
= C4di thién dugc khd ning chong nhiéu dién tir trudng (EMI) so véi cdp
song hanh
= Gidm nhiéu xuyén kénh (Crosstalk) giita cdc cip day
= Nhugc di€ém
= Nhay véi can nhiéu (interference)
= Nhay v6i nhiéu EMI
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Cap Xoén
(Twisted-Pair Cables)
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Céap bong Truc
(Coaxial Cables)

=  DPugc st dung trong
= Mang mdy tinh (Computer

Outer eylindrical shell Network)
= Heé thong truyén dit liéu (Data
Systems)
Second conductor
s CATV

= Mang truyén hinh c4 nhan
(Private Video Network)

Insulator

Inner conductor
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Céap Bong Truc
@ (Coaxial Cables)

C4p dong truc gdm 3 loai chinh:
= RG-6/RG-59
» Tré khang dic tinh 75 Ohm
= Pudc st dung trong cdc hé thong CATV
= RG-8/ RG-58
» Tré khang dic tinh 50 Ohm
= Dugc st dung trong mang Thick Ethernet LANs hoic

Thin Ehternet LANSs
= RG-62

» Tré khang déac tinh 93 Ohm
= S0 dung trong cic may Mainframe IBM
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Céap bong Truc
& (Coaxial Cables)

s  Uudiém
= Kha ning chongnhiéu dién tir trudng (EMI) tot
= Tdc do truyén dit liéu 1én dén 10Mbps vdi khodng cdch vai trim mét
=  Nhugc di€ém
= C6 nhiéu trd khdang dic tinh khdc nhau nén cdp dong truc nén chi
dugc st dung trong riéng biét trong tirng hé thong
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Cap Quang
(Optical Fiber Cables)
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Cap Quang
(Optical Fiber Cables)

= S dung trong cdc hé thong
truyén dif liéu yéu cau toc do
cao, bang thong rong

Optical cladding Pluslic coating Optical cure
~,
Single core
Multicore
lastic jacket qglass or plastic ..
P J 9 P fiber core

\‘/ cladding

e
T
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Cap Quang
BK (Optical Fiber Cables)

= Cé4p quang gom 3 loai chinh
= Multimode
= Khodng cdch Ién d€n 500m
s Grade index multimode
= Khodng cdch truyén 1én dé€n 1000m
= Single mode
= Khodng cdch truyén 1én dén vai Km
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Cap Quang
(Optical Fiber Cables)

Core

Cladding
Step index (multimode)

Graded index (multimode)

)

Single mode

CuuDuongThanCong.com

Source Light
rays

\J
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g Cap Quang
BK (Optical Fiber Cables)

s Uu diém
= Tdc do truyén cao, bing thong rong

= Khd ning chong nhi€u rat cao

= Nhudc diém
= (G134 thanh cao

= Lip dat phic tap
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Cap Quang

(Optical Fiber Cables)
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(iii} Monomaode
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Qua trinh phdt tri€n cdla mang c4p
(Cabling Evolution)

Telephone
Informatics
Unstructured
Structured
Universal Cabling System

Pre-engineered Cabling System
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Qua trinh phdt tri€n cla mang c4p
(Cabling Evolution)

= Telephony

1-27
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Qua trinh phdt tri€n cla mang c4p
(Cabling Evolution)

e Data networking (80 - 90)
e L[ AN introduction
e New cable media
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Qua trinh phdt tri€n cla mang c4p
(Cabling Evolution)

IEEE 802.3 Etherneti.. 1980

10 BASE-5 =
10 BASE-2

10 BASE-Tx Cl | 0
10 BASE-FL é é é
' 10BASE-5

FDDI 10BASE-2
19805 IEEE 802.5 Token Ring
Token Ring 4 mbps .... 1985

Token Ring 16 mbps .... 1989 ==
IBM Typel E %Wi

Coxial

Token Ring

1-29
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= A /.
*Unstructured.

*Each system had a different kind of transmission medium.
(UTP, telephone cable, STP, Type-1, coax, signal cable, fiber ...)

*Each installed system is non-compatible with other applications.
§ -Costly moves and changes.
*No overview.

| °Spaghett1 cabling.

-

\

CuuDuongThanCong.com
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o Qua trinh phdt tri€n cla mang c4p
‘BK (Cabling Evolution)

Why Universal Cabling ?
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Qua trinh phdt tri€n cla mang c4p
’BK (Cabling Evolution)

Universal Cabling

Two media: copper twisted pair and optical fiber

Voice, data, video, control signals

Patching Facilities

Universal (Generic): application independent
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Qua trinh phdt tri€n cla mang c4p
’BK (Cabling Evolution)

°* A 2 ? s, s, A s,
= Tiéu chuin clia mang cdp ¢4 cau tric

NORTH AMERICA EUROPE INTERNATIONAL
:
(ANSI T'AEIA EN 50173 .l
568A S
Commercial Building Customer

Telecommunications Generic Cabling for
Wiring Standard Customer Premises

October 1995 August 1995 July 1995

Premises Cabling
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Qua trinh phdt tri€n cla mang c4p
(Cabling Evolution)

IS 11801
Generic
Customer
Premises
Cabling

ISO/IEC

A A
= Tiéu chuan
clia mang cap
cd cau tric

EN 50173
Information
Technology:
Generic

Europe
Cabling

v

v

Systems

amendments

IS 11801
mendments

EN 50173
Amendments

Next
Generation
Cabling
Specs

2nd
edition

IS 11801
Generic
Customer
Premises
Cabling

EN 50173
Information
Technology:
Generic
Cabling
Systems

EIA/TIA EIA/TIA EIA/TIA EIA/TIA EIA/TIA
568A TSB-67 TSB-72 TSB-75 568B
USA Field |4} Centralised Open —
Testing Optical Office -
Architecture Cabling
T T T T T T T T
1995 1996 1997 1998 1999 2000 2002 .,
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Qua trinh phdt tri€n cla mang c4p
B (Cabling Evolution)

A
° Campus
1ISO11801 Backbone
EN50173-1 Cabling
_______________________ e i imimimimimimim e
A
C Campus
D Distributor Building
B Building Backbone
D Distributor Cabling
F . .
D Floor Distributor /o N\ R R, N Y.-
A
C Consolidation FD o FD FD FD FD
P Point
T | Telecommunicatio Horizontal
CP
TO || TO TO II_TO—" TO || TO || TO TOl|lTO ||l TO || TO TO || TO v
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FLOOR
_ it AllAane +h:"'DI'S‘TRIIBUTaR-n

SR N Channel (<100m) @ @ @@ N
Permanent Link
<5m < 90m <5m
ro0cvcccseccsccscscccce Piqeecocecccccccsccccsecssscscscssccscscssscsssecsscsssscce Piecsecccccsccccsscccsens >
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°* A 2 ? , s, A s,
= Tiéu chuin clia mang cdp ¢4 cau tric

RJ45 (ISO 8877) Horizontal Cable
P2
P3 P1 P4

8 pins
4 pairs
T568 A-B

8 wires
1 drain wire
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°* A 2 9 , s, A s,
= Tiéu chuin clia mang cdp ¢4 cau tric

PATCHCORD

RJ45-RJ45
IDC-IDC, RJ45-IDC

OF (SC, ST, FDDI) PATCH PANEL

RJ45, OF or IDC

HORIZONTAL CABLE

> PASSIVE
EQUIPMENT

J

> | ACTIVE EQUIPMENT
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o Qua trinh phdt tri€n cla mang c4p
B (Cabling Evolution)

T568A and T568B Ethernet

on pairs 2 (wire 1 & 2) and 3 (wire 3&6)

Grean
Fair 3

Crange| Blue
Pair 2 | Pair1
= e

Graen | Blue | Brogwn

RJ-45 JACK
TIA/EIA 568B STANDARD
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o Qua trinh phdt tri€n cla mang c4p
’BKi (Cabling Evolution)
Links and Channels
¢ A typical 2 connector Channel
Active™——
Equipmen

¢ Most widely installed model
¢ Reliable and accepted configuration.
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o Qua trinh phdt tri€n cla mang c4p
B Iy (Cabling Evolution)

Links and Channels

Equipment B

2 connector model channel

4 connector model channel
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Qua trinh phdt tri€n cla mang c4p
(Cabling Evolution)

Class Fa Category 7a(6008) >
| ‘Class F 1 Category 15>
| ClassEal cq
| Class ET Category 8>
| Class D/ C’q,» |

| Category B>
[Class C / Categ'

16 20 100 250 500 600 1000 MHz

10 Gigabit Ethernet over copper cabling is coming.

The full cabling standard is in the final stages of agreement, with a ratified standard due early 2008
Augmented Cat 6 will be Adendum10 of TIAS68B.2

Limit to 500MHz

New Parameter in Alien Crosstalks.

Cabling
Standards

TSB 155 which is equivalent to ISO 24750 test limits to determine if 10 Gig will run on cabling solutions.
TSB 155/24750 Include mitigation techniques that may be required to assist with 10G operation

Class F to be pushed to 1000/1200MHz to an new Augnigiye$iedaspien tir - PHBK TP.HCM 1-43
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Truyén din khong day
@ (Wireless Media)

= Vi Ba Vé Tinh (Satellite Microwave)
= Vi Ba Mat bat (Terrestrial Microwave)
= Hong Ngoai (Infrared)

Khoa Dién — Pién tir - PHBK TP.HCM 1-44
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Vi Ba Vé Tinh
(Satellite Microwave)

{m} Satellite (b}
H"‘hnunna

s / \Dm ik

.l Earth ground station VEATs VEATs
HUB station
Yy 4
,»‘
Géc nging l—é
Xich dao
( 90_ EL) °

Ti€p tuyén . |
ngang e :

e i 2 C% Go6c nghiéng
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ViBa Vé Tinh
& (Satellite Microwave)

= Ung dung:
= Phét thanh, truyén hinh
= Dién thoai dudng dai
= Mang c4 nhan (Private business network)
= Bing tan:
= C Band: 4 (downlink) — 6 (uplink) GHz
= Pugc thi€t 1ap dau tién
= Ku Band: 12 (downlink) — 14 (uplink) GHz
= D¢ bi 4nh hudng bdi mua
= Ka Band: 19 (downlink) — 29 (uplink) GHz
= Thiét bi st dung & dii tan s6 nay rat dit tién
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Vi Ba Mat bat
(Terrestrial Microwave)

Radio freld of eoverage
/’/ of base station

Fived network/computer

BS = Base slution

Ej = User computer/terminal

F..F.. Fi = Frequencies used incell
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Vi Ba Mat bat
‘BK (Terrestrial Microwave)

= Ung dung:
= Cac dich vu dién thoai dudng dai
= Hé thong truyén dan (common carriers)
= Mang cd nhan (private network)
« DPic di€m:
= S dung s6ng mat dat
= Line-of-sight
= Daii tan s6 hoat dong tir 2 — 40GHz
= Nhay vdi vat chin va su thay doi cia moi trudng (mua, ...)
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Hong Ngoai
@ (Infrared)

= St dung séng 4nh sidng d€ truyén tin hiéu
= C4c thiét bi thu phat phdi khong bi che chin
= Ung dung:
= Dung dé truyén tdi thong tin trong mang nhd.
= Vidu t may tinh sang may tinh, may tinh sang di€én thoai,

di€én thoai v61 di€én thoai v.v..
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Delay trong truyén din va
dung lugng dudng truyén

= Delay trong truyén dan
= Dung lugng dudng truyén)

Khoa Dién — Pién tir - PHBK TP.HCM 1-50
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& Delay trong truyén dan

= Round-trip delay : 12 khodng thdi gian tri hodn giita bit dau
tién cda khoi dir liéu phat va thdi di€ém diu phat nhian dugc
bit sau ciing cua tin hiéu trd 13i tr dau thu. Khodng thdi gian
nay phu thudc vao a voi :
a= Tp/Tx
Tp : tré lan tuyén=S/ V.
Tx : tré truyén data =N /R
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& Delay trong truyén dan

= Vidu:
Mot khoi dit liéu 1000 bit dude truyen giita 2 DTE. Cho biét
Round trip delay do loai tré nao quy€t dinh trong céc trudng
hgp sau :
a. 2 DTE két noi bang cdp xoan ¢ khodng cach 100m, toc do
truyén data 10Kbps.
b. 2 DTE két ndi bang cdp dong truc & khodng céch 10km, toc
do truyén data 1Mbps.
c. 2 DTE két n6i qua khong gian khodng cdch 5000km, toc do
truyén data 10Mbps.
Gid sit toc do lan truyén ciia tin hiéu trong moi truong la 2.108
m/s.
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& Delay trong truyén dan

= Bai giai:
a. T,=slv= 100/2.103 =0,5.10°s
T, =N/R =1000/10.10°=0.1 s
a=T /T, = 5.10 : Round trip delay do Tx quyét dinh
b.Tuong tv do Tx quyét dinh
c. Tuong tu Round trip delay do Tp quyét dinh
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@ Dung lugng dudng truyén

= Tin hiéu truyén trén dudng truyén thudng bi dnh hudng bdi
ciac nhan t0 sau : Suy hao (attenuation), méo (distortion) va
nhi€u (noise)
a. Trong moi truGng 1y tuéng, theo Nyquist :
C =2Blog,M (bps).
b. Trong mdi trudng thuc t€ , theo Claude Shannon:
C = Blog,(1+S/N) (bps).
B: Bing thong kénh truyén.
M : S6 ky hiéu khdc nhau.
S/N: Ty s0 tin hi€u / nhiéu.
C: dung lugng kénh truyén ( tdc do bit cuc dai cho phép
truyén khong bi 101)
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@ Dung lugng dudng truyén

m Vi_dl.l_:
Tinh tdc¢ do bit truyén t6i da trén dudng diy dién thoai thong
thudng, bi€t rang bing thong cta kénh thoai tir 300 — 3400
Hz.Tin hiéu truyén trén dudng truyén 1a tin hiéu dai nén vdéi 2
muc.
a. Trong trudng hgp dudng truyén 1y tudng.
b. Trudng hdp dudng truyén c6 S/N=35dB.
= Bai giai:
= C=2Blog,M = 6200 bps
= C =Blog,(1+S/N)= 36kbps
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Ciac chuan giao ti€p 16p vat Iy
(Physical Interface Standards)

= RS232
= RS422
= RS485
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Cac chuan giao ti€p 16p vat Iy
@ (Physical Interface Standards)

= Noi dung cdc chuin giao ti€p 16p vatly :
= Xdc dinh dang tin hiéu dudc truyén di
= Xdéc dinh cdc két noi vat 1y.
= Phuong thifc truyén tin hiéu

Signal and
control lines

Bit-senal

r, transmission ling z
Digital data . Transmission (or bit-senal Transmission . Digital data
transmitter/ . line interface H_interface to network) line interface . transmitter/
receiver . device device . receiver
V I y
Dhata terminal Data circuit-lermnating
equipment (DTE) equipment (DCE)

1-57

Khoa Di¢én - Dien tu - DHBK TP.HCM

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cac chuan giao ti€p 16p vat Iy

]
@ (Physical Interface Standards)
» DTE interface interface DTE
D
modem modem
host computer DCE terminal
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RS232

= K&t ndi vat Iy (mechanical specifications): st dung cong két
n6i DB25 (ISO 2110) hoidc DB9

DB-25 Male
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BK
@ RS232

= Tin hi€u RS232

Thiét bi ngudn Thiét bj dich
| T=V.0=4V
7 "' :‘r"
(> 20V Truyén Nhin
0<08V

Nh4n Truyén

/

v \

Cac tin hibu Céc tin hiéy

bén trong Tin hidu GND bén frong
- m

Ndi dt bdo vé

1-60
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BK
@ RS232

= Giao tiép vé dién doi véi dit liéu
= Bit1 2 -15:-3V
» Bit0 2> >+3V: +15

= Giao ti€p vé dién doi véi tin hiéu diéu khién
» Off 2 -15:-3V

s On 2 > +3V: +15
s Tdc do truyén < 20Kbps v6i khodng cdch < 15m
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TP HCM

RS232

= Vidu: Tin hi¢u RS232

No Parity

Even Parity

Odd Parity

CuuDuongThanCong.com

SE00-T7-MN-1 S MAdiv, 0.2 mi=fdiv

o1 oo 109 i1 o001 01

SE00-7-E-1 S MAdiv, 0.2 mi=fdiv

o1 oo 10 i 1 1 004 0

SE00-7-0-1 5 W/ div, 0.2 msAdiv

o1 oo 10 i 1 1 004 0
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RS232

Shield Received Clear to Signal Reserved LInassigned  Secondary
data send ground for testing clear w send
- . - . Sec. recd.
I'ransmitted Fequest DCE Eec'd line Reserved line sig
data o send Ready sig. detector | Tor westing detector

Fo¥oNoNoNoRoloRoRoNoRokeko) |

clclclelclciclolelolclol
| | | |

Trans, signal | Revr. signal | Secondary Remaote Data sig. Test mode
element clement request Lo loopback rate select
Liming Litning send

\

Secondary Secondary Local DTE Fing Transmil signal
transmitted received loopback ready mdicator element tming
dala dala
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RS232

® 1 2 3 4 5 6 7 8 9 10 11 12 13
O N\"e%e®e’e’e’ee’e’e’e’e’e®/ O | DB25connector
15 16 17 18 19 20 21 22 23 24 2§
. | [
ucrmin;ﬂ[: \i.'_umputcrl (Male) (reaile) {m[:gfmj
ITU-T No. EIA label Name
AA L i # Cable shield
103 BA TxD  e——» - - + Transmitted Data (TxD)
104 BB RxD e - 3 - + Received Data (RxD)
105 CA RTS e - i - Request to Send (RTS)
106 CB CTSs = - P - ® Clear to Send (CTS)
107 cC DSR - 6 < e DCE Ready (DSR)
102 AR . ] + Signal Ground/Common Return
109 CF (S DT - B - + Received Line Signal (Carrier) Detector (RLSD/CD)
- : ® Reserved for testing
10 Reserved for testing
-— i # Unassigned
122 SCF 5-CD - 12 - Secondary Received Line Signal (Carrier) Detector (5-CD)
121 SCB S-CTS » - 2 - ® Secondary Clear to Send (5-CTS)
118 SBA S-TxD = - B - ® Secondary Transmitted Data (5-TxD)
114 DB TxClk e - 13 - ® Transmitter Signal Element Timing - DCE Source (TxClk)
119 SBB SRXD o—f—e—rt—2 - Secondary Received Data (S-RxD) ’
115 D RxClk - U —- ® Receiver Signal Element Timing (RxClk)
141 LL LL e 5 ® Local Loopback (LL)
120 SCA S-RTS - L: »—1—a Secondary Request to Send (S5-RTS)
108 CD DTR = » - DTE Ready (DTR)
140110 RLICG  RL/SQD > ':‘: »«——e Remote Loopback (RL)/Signal Quality Detector (SQD)
125 CE I — - Ring Indicator (RI)
17112 CHICI DSRD - 33 «——e Data Signal Rate Detector (DTE or DCE)
1 Cl TxClk  o——» ‘:: » 1 e Transmitter Signal Element Timing - DTE Source (TxClk)
142 DA ™ e = Test Mode (TM)
e

i 1-64
Figure 2.31 EIA-232D/V.24 standard interface: (a) interface function; (b) socket, pin and signal definitions.
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EIA-232D/V.24

: EIA-232D/V.24

- ot
Calling DTE % ad DCE (’_‘:}‘:dem’ LCE (‘Ft‘k‘]’dem) .‘> Called DTE
(PC/terminal) . wits Wi . (computer)
T 7 autodial autoanswer T 7
DTR on ~ DTRon
DSR on DSR on
Number of
] called modem |------------ > Conﬂecti()n g
Connection | sent to modem N‘ RI on
seewup {1 ¢t 0 T/ o I
_ RTS on R
Carmner on ___+F----------- 1<
. CDon / Short !
_____________ delay |
L CTSon
; TxD )
Data tonés ___------------ -t <
RxD on / RTS off y
- -t Carrier O ____-Ff----------- ;TS
- CDoff A ihhmpmer 4l b - = Ty | - ' CTS off -
. RTS on
N R R T SR Carrier on
Data iShort \* _____________ CD on
transfer CTS on ! delay
g TxD
VP assariaE = Dﬁta toHes
__________ RxD
\ |
|
RTSoff e : } ~__ RTSoff
N TETTT [~ -2 Ter e 3Ty =
Connection  CTSoff B ~or oo ' CTS off
cleared _ Gdgbr AUYONg TN, siaZaof e eale @M CD off i
' DTR off ~ DTR off R
| ____DSR off J ' DSR off
i Short
| delay
~ DTRon i
l :~ DSR on
Time
niuva Ul?ll - Ul?ll LU= DIl 1K I101VL
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RS232

m NULL Modem

Null modem
RI RI
¢ 2
. DTR S >< i DTR ;
& LD < >—¢ D °
A6 TN/
Terminal o DSR T — g i 2
CTS CTS
[ r
i RTS - RTS ;
RxD RxD
- °
T ::><: TeD
[ °
SHG
P * * °

CuuDuongThanCong.com
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BK
@ RS232

u NULL MOdem Signal ground 102 102
Transmitted data 103 103
Received data 104 104
Request to send 105 105
Clear to send 106 106
Revd line sig, detector 109 109
DCE ready 107 107

DTE ready 108.2 108.2
Ring indicator 125 125
Transmitter timing 113 113
Receiver timing 115 115
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BK
@ RS-422A / V.11

= Tin hi€u cin bing (balanced signal)
= Su thay ddi cdc bit truyén dua vao su thay ddi dién 4p trén cd
2 day tin hiéu
= Bitl 2+Vva-V
= Bit0 2 -Vva+V

= Uu diém: triét nhiéu ddng pha (common-mode noise)
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BK
o O RS-422A / V.11

(a) =tV. 0= FV

Cac tin hieu
bén trong

Y

\ Cac tin hiéu
/ bén trong

Ry = Dign trd ket cuoi
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RS-485

= Cho phép giao tiép da di€m theo dang bus. SO tram slave c6
thé 1én dén 255.

= Khdang cich t6i da 1200m véi tdc do 100kbps
= Khdang cdch 15m véi toc d6 1én dén 10Mbps

T=D

master
RxD

+RxD/-TxD

XXX O e

+I1=2D/-RxD

CuuDuongThanCong.com

TxD RxD
slave

Khoa Dién - Dién tir - PHBK TP.HCM

R,=100Q

1-70

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

RS-485

Truyén ban song cong khi st dung 2 day va song cong khi sit
dung 4 day.

Typical wiring of RS-485 data control lines for PTZ cameras.

1

I - VersiVision VersiVision

1 FVTMBB0x FVRMBEOx
= \ideo Transmitter Video %
™ &

Simplex
Multi-Mode or Single-Made
Fiber Optic Cable

1]

i

Cameras are |l“! _,'J]:.".I'r'l
= daisy-chained AT
%J together to create .
\ one data input PTZ
into the
Video FVTMBBOx. Controler Manitors
Cameras Return PTZ Contral
e RS -4 85 (+
RS540 |- j—
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v This dashed line shows the length of the bus.
@ st_ﬁ U A ]
D L R548;-
l'._nrlAlE [RK.‘\

[ RS-485 | ]

. SB |
R-185 Slave |
SA < 5 = |
| | 4[C|1rlﬁ.]u‘j T:;C.—“-. '___J- = DeviceB RS232 I
Slave Device A B " |

f
I
1C :|
1B
m'\.

\_

= CnelB E
tdcdssle | ‘ Gndla U‘J ____;' /
[Tx[ﬂ <

Slave Device C

- CGncB I
rdr_ 485 |

Figure 1: Example 4-wire RS-485 Network
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RS-485

= Tin hiéu:

= Truyén theo ki€u cin bing trén hai diy A,B
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@ RS-485

s Tin hi€u:
= Duliéu:
= Bit O (Space): Vg >V,
= Bit 1 (mark): Vg<V
= Diéu khién:
« OFF: V; >V,
= ON: V<V,
= -7V < Dién 4p trén moi day A,B < 12V
= 1.5V <Dién 4p sai léch gitra 2 day A,B< 5V
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RS-485

= Tin hiéu:

‘A’ voltage

[ ?
T J B’ voltage

space  mark

Voltage ‘B’ - ‘A’ voltage
&

+5V +
space space

X

A

space logic 0’
+15Y 4 | }
-

-1V 4

CuuDuongThanCong.com

-
time A5vd \ ke J time
logic 1’

-5y +
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BK RS-485

= Vidu: Ky tu ASCII ¢6 chudi bit truyén ra cdng COM:
0100110101.
Vé dang tin hiéu theo chuian RS232 va RS485
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RS-485

s Bai glgll
Cach thirc truyén mdt ma ASCII theo chuan RS485

. Start of Transmission of data (10 bits) End of .
e Line Transmission - . Transmission il Line
- 8 Data bits -
XD | |
| |
| H|
f 0 1 0 0 1 1 \ 0 1 0 1 |
| |
TX Control f—o— — —_— —_— | I
ov
45V~ m e e Ead S e e e e t Etaatate e
wl_ | |V | ) |
L I L/ A
ov
+85Y -~ =————1 === Tt =T === =======:
wl | | | |
ov
—51‘,' e T T T T rre—— R T L L T e e e A e T L L LT T rreee—.
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Ma duong day
@ (Line Codes)

NRZ (Non Return Zero)

RZ (Return Zero)

Biphase

AMI (Alternate Mark Inversion)

HDB3 (High Density Bipolar 3)

B8ZS (Bipolar With 8 Zeros Substitution)

Khoa Dién — Pién tir - PHBK TP.HCM 1-78

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Ma duong day
® (Line Codes)

C4c thong sO can quan tAm trong qué trinh ma hod dudng
day :
= Pho tin hiéu
= Khong c6 thanh phan tan s6 cao gidm bdt bing thong
tin hi€u
= Khong c6 thanh phan DC cho phép ghép ac bing
bi€n thé, tao su cach ly tot
= Thong tin dong bo (clocking)
= Dong bo giita mdy phat va mdy thu
= Dung clock ngoai
= Tao co ch& dong bo dua trén tin hiéu
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g Ma duong day
el (Line Codes)

Phat hién sa1

= C6 thé dugce xay dung dya vao ma hod tin hiéu
Giao thoa tin hi€u va tinh mién nhiéu

= Mot s6 ma tot hon cdc ma khac

Chi phi va d6 phuc tap

= ToOc dd cang cao thi chi phi cang cao

= Mot s6 ma can tdc do tin hiéu cao hon toc dd dit liéu
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Ma duong day
(Line Codes)

= Cac loai ma thuong dung

Line codes
v
! v v
Unipolar Polar Bipolar
' I
v ' vy v v
NRZ RZ Biphase AMI B8ZS HDB3
v v ' I
NRZ-L NRZ-I Manchester Differential Manchester

CuuDuongThanCong.com

Hinh 2.5.2 Céc loai ma dudng day
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NRZ
@ (Non Return Zero)

= NonReturn to Zero-Level (NRZ-L)
s CO 2 muc di€n ap cho bit 0 va bit 1
= Dién 4p hing trong suot thdi gian bit, khong tré vé miic

dién ap OV
= Thong thuong thi di€n ap A&m cho bit 1 va 4p duong cho bit
0
= Viduy: 00 1T
NRZ-L B

- oo - -

1-82
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NRZ
@ (Non Return Zero)

= NonReturn to Zero Inverted
= DPdo dau cho bit 1
= Dién 4p hing trong suot thdi gian bit, khong tré vé miic

dién 4p OV
= Canh xung danh d4u bit khong c6 canh xung ddnh dau bit
0
" Vidy: 010011010011
NRZI | o \ R [
Khoa Dién — Pién tir - PHBK TP.HCM 1-83

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

NRZ
@ (Non Return Zero)

= Uu va nhugc ciia NRZ
= Uu
= D¢E dang thuc hién
= S dung bing thong tot
= Nhudc
= C6 thanh phan DC
= Thi€u khd niing dong bd
= DPudc st dung trong may ghi tir
= Thudng khong dugc st dung cho truyén dan
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RZ
G (Return Zero)

= MaRZ:
= Dung 3 muc dién 4p +V,0,-V.
= Tin hiéu thay ddi trong khodng 1 bit.
= Bit 1 thay ddi tir +V -> 0.
= Bit 0 thay doi tir —V->0
= Uu : Pdm bdo Clock dé€ ddng bd bit tot.
= Khuyét : Bing thong rong.

= Vidu:

L

Khoa Dién — Pién tir - PHBK TP.HCM 1-85

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

BK

- Biphase

= Ma3 Biphase
= Tin hiéu thay doi di€m gitta mdi bit nhung khong vé 0.
= Manchester
Luon c6 su thay doi trang thdi tai vi tri giita clia chu
ky bit.
Bit 1 dugc ma hoa —-V->+V
Bit O dugc ma hoa +V->-V
n W_dl}_ .

(b) Bit stream

TxC

Phase (Manchester) encoded
signal, TxD/RxD
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BK

- Biphase

= Manchester Vi sai
= Tuong ty nhu ma hod Manchester, ddo mifc tai diém giira
cua chu ky bit.
= Tuy nhién sy thay d6i muc tin hiéu tai vi tri bit dau clia
chu k¥ bit chi xdy ra né€u bit d6 1a bit 0.

= Vidu: (c) Bit stream

. . Either
Differential Manchester-

encoded signal, TxD/RxD .
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BK

- Biphase

= Uu, khuét di€m cla ma ma Biphase

= Uu diém
= Pong bd & canh xung giita bit
= Khong c6 thanh phan DC
= Phat hién sai : Khi ¢6 su ¢6 mit cua canh xung khong

mong mudn

= Nhugc di€ém
= It nhat c6 1 canh xung cho mdi bit
= TOc dd di€u ché cuc dai gip 2 1an NRZ
= Can bing thong rong hon
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AMI
@ (Alternate Mark Inversion)

= M3 AMI luGng cuc
« Bit 0 dudc bi€u dién bsi mic OV
= Bit 1 dugc bi€u dié{l bGi mic +V hoidc —V sao cho cuc
tinh cda cdc bit 1 gin nhau nhat ludn phién thay doi.
= Uu diém
= Khong mat dong bd néu cé 1 chudi bit 1
= Khong c6 tich lu§ thanh phan DC
= Bing tan thap
= D€ phat hién sai
= Khuyét di€m
= Khong ddm bdo dong bd bit néu chudi bit 0 kéo dai.
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AMI
(Alternate Mark Inversion)

Vidu:

w (11 101

10100111001

Khoa Dién - Dién tir - PHBK TP.HCM
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AMI
& (Alternate Mark Inversion)

= Pseudoternary
= Bit 1 dudc bi€u dién béi khong c6 tin hiéu trén dudng
truyén
= Bit 0 dugc bi€u dién bing cic thay doi ludn phién xung
ducong va xung am
= Khong ¢6 vu hay nhudgc so v61 AMI
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AMI

(Alternate Mark Inversion)

i
= Vidu:

'Bw.

Bipolar-AMI

Pseudoternary

1-92
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HDB3
& ( High Density Bipolar 3 )

= Ki€u mi hod nay giéng v6i ki€u ma hod AMI ngoai trir mot
dic di€m 1a néu trong chudi dit liéu phdt c6 4 bit 0 lién ti€p
thi s€ dudc ma hoa thanh x00V. V61

= X =0 N&u tong sd bit 1 gitta 2 ma V gan nhau nhat 12 s6

1€.
= X=B Né&u tong sd bit 1 gitta 2 ma V gan nhau nhat 12 s6
chan.

= ‘B’ddo cuc so vdéi bit 1 gan nhat tritde né (diing ludt ma
AMD).

= 'V’ (violation) dugc ma hoa cung cyc tinh so véi bit 1
gan nhat trude ( vi pham ludt ma AMI)
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HDB3
( High Density Bipolar 3 )

Vidu:

Bit stream _ (O (0 010011010000 0 00 110

NRZ

.-1..'\“ %—H— GF ITIY T S5E

BELS

OF INVETSE

HIYBA3 Or Inverse
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B8ZS
.BK (Bipolar With 8 Zeros Substitution)

= M3a B8ZS
= Néu trong chudi dit li€u phat c6 8 bit 0 lién ti€p thi sé
dudc ma hod thanh chudi bit 124 000VBOVB. Trong do:

/ 7\" * / ’/() ~ / \
= Luu y: Trong chudi bit phat st dung ki€u ma hod nay
YA08.¢190. 87 % 0. 1P 0. 0.0:0.1.0-

Vidu: TN A R
Bpolr AML | | [ e
:r_ EII'J'I:E: :'H': s el ol ® EBH S B 0
. 0= v i |
B8ZS 9,90 —|+L2]+ —
L v r
: WIBE Lyl boigr oyl b
HDEG +loio[+|-0:0:- +]0:0 [+ ]
B = Valid bipolar signal: V = Bipolar violation 1-95
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@ Han ché& cua ma nhi phan da mutc

= Khong hiéu qui bing NRZ
= MObi thanh phan tin hiéu bi€u dién chi 1 bit
= Trong hé théng 3 mic c6 thé bi€u dién log,3=1.58bits
= May thu phai phan biét dugc 3 mic tin hiéu

= Can cong suit cao hon 3dB vdi cling x4c suit 101 bit
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Han ché cud ma nhi phan da muc

AT ENCODING

LEGEND
387, 1IDB3 AMI = Alternate mark inversion
B8ZS = Bipolar with 8 zeros substitution
f = Frequency
HDB3 = High density bipolar—3 zeros
NRZ-L = Nonreturn to zero level
- NRZI = Nonreturn to zero inverted
R = Data rate
\Manchester.,

ditterential manchester

asconey,
(2 .-y
L

" '-.CJ‘ ]
1.6 1.8 20

0.8 1.0 1.2 1.4
Normalized frequency (f/R)

SURE 4.3 Spectral density of various signal encoding schemes.
- 1-97
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IIIII

K§¥ thuat diéu ché so
(Digital Modulation)

ASK
FSK
PSK
QAM

AN AN TN A~

Amplitude Shift Keying)

Frequency Shift Keying)

Phase Shift Keying)

Quadrature Amplitude Modulation)
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ASK

& (Amplitude Shift Keying)

= Biéu thifc tin hidu ASK: Vasx(®) = [4, +AA.d(1)].cos(w,t + @)

= Dang song:

e A
- \NA—AN—

JR A (WY R

ccccccccccccccccc
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ASK
(Amplitude Shift Keying)

BK

TP HCM

ASK

v

Piéu ché can

= Phuong phép diéu ché:
A, cosot \
> bang

Tai lidu
DATA

1| |__H

%E

ik

ol
=L

a

3z
-l:

CARAIER
T ,G RES
155 =
CARRIER
HLLL
o 1-100
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p ASK
& (Amplitude Shift Keying)

= Phuong phdp Giai di€u ché

ASK
al | Detector »  Filter ¥ Fomer ——» DATA
| Carrier
i Eegenerator
Bl ——— —+4 » Filter » Fommer |——» DATA

B thn (Detector)

Bd [ (Filter)

Hinh thimh (Former)
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ASK

& (Amplitude Shift Keying)

= Pho cia ASK:

UVasg (t) = A, cos(o,t+ D)+ AA.d(t).cos(m,t+ D)

Vach phé
séng mang
! T T ~=—~ -
2 1 f, 1 2 f
-—— -—— f+— +—
b T b % bt b T

= Bang thOng :

2
B~ —=2
T I

f,: Toc do bit ciia ludong s6
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ASK
& (Amplitude Shift Keying)

s DPic diém:
= Phuong phiap ASK c¢6 sd do rat don gidn, dugc st dung chu
yéu trong k¥ thuat dién bdo.
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FSK
@ (Frequency Shift Keying)

= Biéu thdc tin hiéu FSK:
= Gid st hai tan s6 song mang dugc chon va tudng dng vdi
chudi bit b(t) nhu sau:
= khi b(t) = Luan Iy 1 (hodc d(t) = +1)
= khi b(t) = Luan ly O (hodac d(t) =-1)

Uppsi (P) = «/ZPS.cos[monLd(t).Aco]t

Uprsg(!) = J2Pg.pg(t).cos oyt +/2Pg.p;(t).cos oyt

d(t) pyt) P ()

+ + 0

- 0 +
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FSK
@ (Frequency Shift Keying)

WA A L
S

VVVVVVVVVV

LA LA AN
W\ Y \/ AV
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FSK
& (Frequency Shift Keying)

= Phuong phép diéu ché:

FSK

S el W

Thata —

DATA T LITL

I LIl FSK
DATA VOO [————F

Y/t 12 I 2 K1

AN ] EsK
CLOCE —» M ——— ilter —e

DATA T LTL
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FSK
& (Frequency Shift Keying)

= Phuong phdp Giai di€u ché

Loc

Loc thong

. » Nhan — théng
- ”aE[:E,I_ _|Téch sc’:ngl thép
= _{IL | bién do L 4
f=fo chsi-r,.t .
- . Vars(l) Quyét | gy
Varsxll) _ ", 2k d'it) ——9 dinh mucl—e
- 1 cosom i logic
Loc théng
- dégl_,,., _|Tach sc':ngl Loc
" _& 1 bien do L Nhan f—p thing
£ =f thap
Giai diéu ch& FSK kiéu khong ké&t hgp Giai diéu ch& FSK kiéu két hgp
(non-coherent) (coherent)
_—_— PLL ! h S I L
——| Phaze . : ST ) S
M ' —»| Comparator 1 : > Filter Former [—* DATA
: VCO +— Filter | Giai diéu ch& FSK dung vong khéa pha
: ; (PLL)

IMIVA ICI T IV LU T LAY LA JRETlVE
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FSK

& (Frequency Shift Keying)

s Pho cda tin hiéu FSK

A A
-
) A
] L1
I L
i i
I 1
i \
. = A "_.-r [
f f,
1Erb -
4,

..........................................................................................................................................
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FSK
@ (Frequency Shift Keying)

= Dic diém:
= Phuong phdp FSK c6 sd do phitc tap hon ASK, dudc st
dung chd yé&u trong modem truyén sd liéu ( ki€u CCITT
V21, CCITT V23, BELL 103, BELL 113, BELL 202) va
trong k¥ thuit radio s0

= Sai sO it hon phuong phdp ASK
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BPSK
< (Binary Phase Shift Keying)

= Biéu thdc tin hiéu PSK:
Ugpsk (t) = A.d(t).cos(o,t+ D)

= Alabién do; o, 12 tAn s6

= @ 12 géc pha ban diu cla séng mang

= d(t) 12 ludng bit nhi phin can truyén, v6i qui uéc d(t) = + 1
néu bit nhi phan c6 muc luan 1y 1 va d(t) = — 1 néu bit c6
muc luan 1y 0
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PSK
g (Phase Shift Keying)

= Dang song:

u| I

-

Data | \1/
’\f\z’\;WWU\/‘VW "

(iidn dd Phase
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PSK
g (Phase Shift Keying)

= Phuong phép diéu ché:

W W

— A 1
Carrer F5K

DATA T LIL
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BK

TP HCM

PSK

(Phase Shift Keying)

= Phuong phdp Giai di€u ché

PLL

CuuDuongThanCong.com

Filter

Former

—eDATA
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PSK

(Phase Shift Keying)

= Pho cda tin hiéu PSK

= Bang thong: B =2.1,

CuuDuongThanCong.com

----------- cHNTIY S —
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PSK
g (Phase Shift Keying)

s DPic diém:
= So do diéu ché PSK c6 do phic tap trung binh, dudc st
dung chu yéu trong k¥ thuit radio s0
= Sai s0 it hon phuong phdp FSK
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M-PSK
(M-Phase Shift Keying)

= Biéu thuc: P
V. (t) = Asin{a)ot + Z”f\'/l 1)}

Trong do6 :
1=1,2,.M
M=2N, s¢ trang thdi pha cho phép.
N= s6 bit dit liéu can thié€t d€ xdc dinh 1 trang thdi pha M
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QPSK
(QuadraturePhase Shift Keying)

ﬂu: QIQTQIQTQT

@ nr 1000 0l

+90° v
— . X
Koy
QT Boy  Buo

| “/(f -2 <—T T—»E’n N L

\\

Phase Diagram -Pon-Pao

c:m':.

Diéu ché QPSK
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QPSK

(QuadraturePhase Shift Keying)

QPSKE Carrier

#  —mFilter
4 DATA
Eeoensrator Q S—"
+90° ‘
+ a. gen ~
, | Giai dieu che QPSK
¥ —wFilter
bty
LT ! i 2
- ~ ¥ I 1
—» () | ()= » PLL M A | 2
_f B
2 -
LI 1

CuuDuongThanCong.com

BO khoi phuc sdng mang
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8PSK
(8 Phase Shift Keying)

Coswt Coswt
100 110 0100 o i 4 0011
. ’ 0101e 1% e0010
0110* ® (001
o1 111 :
| R OL11 » | * 0000
_SL““{J ......................... T SI"'WL'[ _Sin“tl ........................... ;. ........................... S]llWL-[
. 1000 * *1111
vote e 1001 o o 1110
N e i .
000 ® * 010 o1 1011 | .”mnm
-Coswd 8-PSK “Coswi 16-PSK

= S0 do dieu ché 8-PSK c6 do phiic tap cao, dugc st dung chi
yé&u trong modem truyén so liéu ( kiéu CCITT V27, BELL
208) va trong k¥ thuat radio s0.
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8PSK
< 5N (8 Phase Shift Keying)

Coswt Coswt
100, | 110 0100 o | 4 0011
¢ g * 0101e & 0010
0110* | e ()1
11 111 :
| * 0111 » * 0000
_5”]“\.4 ......................... [ P ———— S"]“'L_[ '\!]n“tl ........................... :- ........................... q1|'|'|'h' I
0le ol 1000 * 111
! 1001 o e 1110
| 1010 ¢ i e 1101
o00® | *010 1011* i * 1100
-l."_'m;w;.L 8-PSK “Coswi 16-PSK

s S0 do di€u ché& 8-PSK c6 do phiic tap cao, dugc su dung chu
yé&u trong modem truyén so liéu ( kiéu CCITT V27, BELL
208) va trong k¥ thuit radio s0.
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QAM

& Quadrature Amplitude Modulation

L STT LOI VAO NHI PHAN LOL RA 8-QAM h
R 0 0 5 0 0765V 135 |
2 0 0 1 1 848V -135° |
3 0 1 0 0.765V 5° ]
| 4 0 1 1 1 545V ¢
I 1 0 Q Q.765V 135°
6 1 o 1 1 848V +135"¢
| T 1 1 0 0.765V +45F
. oo Lo i Lol 1ga8v Lo a3
J ( n
Coswt
101 - olll
100 4 ol 10
g T ------------------------ Stnwt
000®* | *010
001e . *011
-Cuﬁ;-t 8-0OAM 1 2
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QAM

Quadrature Amplitude Modulation

5TT LOI VAD NHIPHAN LOIRA 16-QAM

1 0 0 0 0 0311V -133°

2 0 0 0 1 0850V -175°

3 0 0 1 0 0311V -45°

4 0 0 1 1 0.830V -157

3 0 1 0 0 0.830V -1p3°

(] ] 1 0 1 1161V -135°

7 0 1 1 0 0.8350V -75°

k] 0 1 1 1 1161V -43°

9 1 0 0 0 0311V 135°

10 1 0 0 1 0.350V 175°

11 1 0 1 0 0350V 43¢

12 1 0 1 1 0550V 15¢

13 1 1 0 0 0350V 105°

14 1 1 0 1 1161V 135°

15 1 1 1 0 0850V 750

1 1 1 1 1 1.161V 430 me‘l

1101 1100 ¢ 1LI0 1111
[ ] . E ] »
1001 1000 & 1010 1011
] ] ] ]
B = 2 f_b -Sinwt — ------------------------ SinwL
N

CuuDuongThanCong.com

. .
0001 0000

. .
0101 0100

| ]
uﬁm 0011

. -
i 0110 0111

-Cosw.t 16-QAM
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& Nhiéu gauss va ty 1¢ 10i bit

= Nhiéu Gauss :

= Ham mat do cong suit cia nhi€u Gauss :

p(x)
1

N 278’

0606

N2

= m: gia tri trung binh (DC).
= 3 : Do 1éch chuin ( 4p hiéu dung)

= 52 : goi 12 phuong sai (cOng suit nhiéu)

0.136

\ 278’

—

0
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& Nhiéu gauss va ty 1¢ 10i bit

= Xé&t tin hiéu truyén la ddi nén, va chi chiu tdc ddng cia nhiéu Gauss
bdang cach cong tryc ti€p vao tin hi€u, c6é dang nhu sau :

V.: ngudng xdc quyét.
Vp > Vo - Xdc quyét mic ‘1°

: Vp < Vp @ Xdc quyét miic ‘0’
\ Néu & cang I6n thi xdc suat
xdc quyét nham cang cao.
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BK 1y Nhiéu gauss va ty 1& 16i bit

= Tin hiéu nhan dugc cOng ludn cd nhiéu né€u 16n hon VT thi xdc
quyét mitc ‘1°, ngudc lai nhd hon VT thi xdc quyét mic ‘0’. Do d6

ta co :
= X4c xuat 10i khi truyén bit 1 sai la:
T —(x—é\)2
P.(vp<vp =p (0/1)= [——=e > dx
SN 2mo

= X4c xuat 10i khi truyén bit 0 sai 1a: 2
—X

S =
P, (vp>vp) =p (1/0) = JW dx

= Gid st xdc sudt xudt hién bit 1 va 0 1a pr(1) va pr(0)
= Xdc suat16i 1 bit ;
= pe = pr(1)p(0/1) + pr(0)p(1/0)
= Né&u xdc sudt xuat hién 0 va 1 1a nhu nhau tic pr(0)= pr(1)=0.5,
thi
« pe = 0.5 p(0/1) + 0.5 p(1/0) = p(0/1) = p(1/0).
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BK Nhiéu gauss va ty 1¢ 10i bit

= D& tinh p(0/1) hay p(1/0) thi dua vao ham Q(k).
= Tinh chat ham Q(k)

= Ham Q(k) thuc chat 1a
T ham phin b6 chuin
v6im=0,0=1.

2 T v xfa
Hinh 2.6.4 Bifu dién § Tighia
K=Vl ham Q)

= Khi duing ham Q(k) d€ tinh x4c suit thi can chuidn héa gid
tr1 ngudng. Trong truéng hdp nay v, = A/2 nén k=v/c

->p. = p(0/1)=p(1/0) = Q(v{/ c )=Q(A/20)
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BK Nhiéu gauss va ty 1¢ 10i bit

= Ngoaira, xdc suat 1di c¢6 thé tinh dwa vao (S/N),, hoic
(SIN),

= P.=Q (A26) = Q [(S/N)y]
= P.=Q (A/20) = Q [(S/N)]
= Xdc suit sai k bit bat ky khi truyén khdi n bit

= Né&u truyén n bits ma toan bo bi sai (k=0).

p,(error) = 1-p, = 1-(1-p, )" ~ np,. (do p.<<1)
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Nhiéu gauss va ty 1¢ 10i bit

= Trudng hgp tong quit vy = m,

1-128
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Nhiéu gauss va ty 1¢ 10i bit

= DO thi tinh ham Q(k)

666 TABLES

Numerical values of Q(k) are plotted below for 0 < k < 7.0. For larger values of k, Q(k)
may be approximated by

1 3,
O(k) = ! ot
Jank
which is quite accurate for k > 3.
. 5.0 6.0 1.0
: = % = lo-¢
= 3T
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Hinh 2.6.5 DO thi ham Q(k)
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Chuong 1_Bai tap :
Céc Phuong Tién Truyén
Dan Va Lép Vat Ly
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BK 33
PG Bail

Cho kénh truyén c6 bing thong BW=10 MHz, suy hao
L=30dB. Cong suit tin hiéu tai ngd vao kénh truyén 1a
S. =0.25W. Gid st cong suit nhi€u do dugc tai ngd ra
kénh truyén 12 N_ =0.25 uV.

= Tinh ti s6 tin hiéu trén nhiéu (S/N) tai ngd ra kénh truyén
theo dB.

= Tinh dung lugng kénh truyén.

out

= Né&u kénh truyén trén dyde sit dung dé truyén tin hiéu
video vdi toc d6 24 hinh/gidy, kich thyéc moi khung hinh
12 480x320 va moi pixel dygc ma héa biang 12 bit. Hoi ¢
thé truyén dydc ngudn video trén qua kénh truyén da cho
hay khong.
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gKi 3 i
& Bai 2

Mot dudng truyén cé dai thong tir O dén 1,5MHz, dai Skm.

Cong sudt tin hiéu lan truyén qua dudng truyén bi suy gidm

10dB/km (10 1an/km). Nhiéu tdc dong 1én dudng truyén 1a

nhiu tring va mat d6 cong suit nhiéu do dudc tai dau cudi

dudng truyén 12 10mW/kHz khi khong ¢6 tin hiéu vao. D

liéu can truyén qua dudng truyén cé toc do 8,192Mbps.

=  Xic dinh cong sudt toi thi€u cla tin hiéu dit vao dau
vao dudng truyén.

= Xic dinh s ky hiéu ctia tin hiéu truyén trén dudng
truyén nay.
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BK LN )
G Bai 3

= V& dang tin hiéu phdt 1én dudng truyén cho c4c hé thong st
dung cac loat ma NRZ,RZ, Manchester , AMI, HDB3,
B8ZS khi chudi bit phat 1a:
0100 0011 0000 0000 1010
Gia su b0 phat § trang thai vira dugc khdi dong.

= Nhin xét c4c thong so: Bing thong, kha ning dong bo,
thanh phan DC cida cdc bd ma trén. Cho vi du vé viéc st
dung bd mi trong cdc hé thdng truyén dan thyc té.

Khoa Dién — Pién tir - PHBK TP.HCM 1-133

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

BK LN )
PG Bai 4

V& dang tin hiéu dién trén dudng truyén cia ludong di liéu
sau:
01101010011

= Trong trydng hop truyén theo chuan TTL, RS232, RS422,
RS485 (trén 2 day +/-).

= Cho biét yu khuyét di€m ctlia tirng dang tin hiéu.
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g Bai 5
—

= Tim bing thong clia tin hiéu di€u ché FSK véi tdn s6
FL=49Khz va FH=50Khz, toc dod bit 2000 bps
= Cho biét uvu, khuyét diém ctlia tirng dang tin hiéu.
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¢ Bai 6
.

= Trinh bay dic di€m va pham vi tng dung cla cdc mdi trudng
truyén dan cdp xoin CAT5/5e, CAT6 - cap dong truc RG5S,
RG59 — cdp quang — vi ba mit dat — vé tinh
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¢ Bai 7
.

= Mot bién ngﬁu nhién Gauss c6 trung binh 4V, do 1éch chuin
1a 1.2V. Tim x4c xu4t tin hiéu trong tam 1V-7V
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¢ Bai 8
.

= Mot ngudn nhiéu Gauss c6 trung binh 1v, do 1éch chuin
0.2V. Tim phan trim thdi gian d€ ngudn tin ndy tao ra dién
ap nho hon 0.5V
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¢ Bai 9
.

= Cho dudng truyén c6 mat dd pho cong suit nhiéu tring 1a
6.10°° V2/Hz, bang thong 100 — 5000 Hz.Tim xdc xuit ma
nhiéu c6 dié 4p bé hon 200mV
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BK

@ Bai 10

Mot nguon nhiéu Gauss c6 trung binh 0, gid tri hiéu dung
0.2V.

= Tim x4c xuit nhiéu vudt qua 1V

Udc luong xac xuat dién 4p nhi€u vudt qud 0.35V

Khoa Dién — Pién tir - PHBK TP.HCM 1-140

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

