it EH R4S R
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i
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https://internet.hactem.edu.cn

158 FLIGE P 15 A 7 AT BA
BITARRARWIERT

2023.3

OSI BB RS

7 MAE

6 XTE

5 2iER

4 s8R

3 WER

2 YRR

1 YEE

TCP/IP BB RN

4 AR

3 EBE

2 WERE IP

1 WEEOR
(SRRENE)

AEHYESREN

5 AR

4 =R

3 PILEE

2 HUREIEE

1 YEEE




FEHFTR

MEENEFEE
iEBERIRALNA
(Eiaisid

[FEEREA
HFERRR
BHIEAEA

Eifx0iR

HFBERA

T 7 o 2 KA AR e HOBE I EAR 2E P BA / hittps:/ /internet tcm.edu.cn

1. YIRENEFHEHE

YIEEN T OSIZERENEIRE.
» EREE)SCRRBEIRERYIERE (BNBERE) .

» YPIREAVERBELLOLSE (bit) , RI— DTS (02 .

» SCERAYEASHE I UK TR SR, (BYIERAERERT)
g, BAREESERIIERE, MEEEMIERKz EhE—=

(BEHERR) RUE—MERERISRAMIEER,

YIERE SRV BAF 7 BEEIE R ST SRR TSR s

w, MARNICERREREIK,
s VIEEMER R Y ERIE N ERE A NEEFTRIVER.
n YNIEEAIIMN B EFR YR EAE (procedure),




1. PIERENEFHE

PIERERER(IS: HBESEREARIIZRORN 55,
TREEE:
w VRS

o SERBECIFTFBREERSOIORIR . SILCMBTHED. EEMSiERESS.
» FESASE

o JRBATERE BB S REE - HIIAEB EAT B
= DIREASIE:

o SERARAL E HIME B PR ERRMTHEN.
SRR

o SEBERI R RIS FART AERAHAO LIV,

] 14 28 K 2 A AR B HIK M HOR I BA / hittps:/ /internet.hactem.edu.cn

1. YIRENEFHEHE

al ]
I 1
0 0100 1001 [
0
b 4 1 ®E " £z 3=
0
e 0
1 |
v
() Ff7ill{d (b) HFTHl{H
iREITEIN RS HiRTEERE LS
KRAHITERA. RARITERBN.

PIEEY MBS e URIEIR TIE.

3 1 e B 2 K A AR e LI I BRI BA / hittps:/ /internet.hactem.edu.cn




2. #iEBIEREMEDRR 2.1 HIEEE RGO

B BB EEEIRAEE,

I EF R HBERMHTEE.

aw‘e@

unlcommliﬂll *ﬂe,_ PEBHEE

!
)
W PITRY ] CHINA MOBLE it
T
«— 5
2

R

] i o R 25 R 245 B AR B HIK M EAR ##HIBA / https://internet.hactem.edu.cn
HRBERR
S E 2 £ BIES BES S E SN £
CliJ””L e "
:R?— I =

ﬁ‘rﬁ]ﬁﬁﬁ%%

Kites - =2 ~ sl > s —

MES BIES

TR

]
=
i3
B

¢ T >=*:f$l
ﬁ%>§$"
B S EE

¢l i




e
2. gﬁ:& iﬁlﬁﬂggﬁﬂiiﬂiﬂ 2.1 HIRE(E RGOSR

HIRBEERTDA=1ED:
n BRG, NIRAKRIER., RIED.
0 BESG—REEMNERD: JB= (Source) FIAIXRE.
o BRI B R E RIS,
o RIEEEE RS F LR R St TR .
o BB RIXER 2 IEHIRE,

n ERMERG, NIRAERMWE,
= BR9RSE, MAROEWR, EE0T,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

2. HUREE(SAYEGEFH 21 HBEERGEE

HIRBERFAIR D N=1E5
m RERG, MFRAAER. RET.
n BMRG, NIRAEHMNES,

s HR9RST, XA, #2505,

o BRIRSZ—REER NS BIEEfN& S (destination) ,
o BIES R ERRREXIRANES, FHECEIE A BISSLIERIEE.
o ZIREMNIBWESKEUEXR IRV ISR, AEIEEERE.

o EARYIRIN R TR AR,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




2. #iEBIEREMEDRR 2.1 HIEEE RGO

HIRBERGAR D A=1E
w RRGE, XIRAKERm. KETT.

n ERERG, NIRAERMWE,

o Eg?ﬁéﬁ_}ﬁﬁ%ﬁﬁﬁmﬁﬁﬁ, R RIS R RS E RS ZERIE 2R

= BR9RSE, MAROEWR, EE05,

] R 2 K A R BAREBE B

I MEEAR EERIBA / https:/ /internet.hactem.edu.cn

2. #EEIERNEMEDRR 22 AR BIHS

HIEBERFFHNLTERNE:
m JHE (message)
o WMEE. 5. BR. SRS,
o BIENEEEEES.
m HUE (data)
o IEEHSRISLA,
o BEMRGSEFI,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




2. %HE 1;5955&%“1,\ 2.2 AEEHNAESHS

HIRBERFEFHI LI ERARNE:
m (55 (signal) :
o FHRAVEE SRV LAIRIL. ANV
o &HUES (analogous signal): AFRIBERISHAVBYERIEEHRT,
o #F=S (digital signal): {FRIBERIZSHAVEUEZEEHRT, | | | |
m 7355 (code)
o ?)jﬁ‘:ﬁ%ﬂﬁl‘ﬂﬁi (BRI NRERTEFESH, ARTEBEEUENESR
B
o FRTHEIRmEN, RERMAEETT: o010
0 K7
TR

2. #EEIERNEMEDRR 22 AR BIHS

SIE]
» SEEERIMWIELEE, —RERKERROE— T HREEEEAIER,
n EEEMRAY, BEXEEWINETEAFIER. FIa0:
o MANHE, FRBETSREE, TS EE.
o PREEREEE TENESIANR B,
o TEEBIERYEERBIREREMEITRI=E,
o BEEIEREEZB5N%,
BREBHERENERIIERE,
—RBERRBEE S —FREEEN—FEWEE,

30 7 £ B 24 R 2 A Bt FBE AR 7 BA / https:/ /internet.hacter




2. R B(SAYEGEFIH 2.2 BREEMNABFHS

SER
= MLES&HB’J{DEAEE‘GEE BLE=MENEE

o EHL{_: %IL{_: (

REgE—HONEE, RERHBIRE.

o WEREEE (FNTEE)

(
( (
BT AR ES, ( (? e
(

WHTEERRE (SABHTRERTRK) .

o WEFRAEE (ENTERE)
BERRS IR R ISR SR,

] 14 28 K 2 A AR B HIK M HOR I BA / hittps:/ /internet.hactem.edu.cn

2. #EEIERNEMEDRR 22 AR BIHS

HEHES RIENTHES)
= HEEEIJ?E"]TE?Q
o BITEN RS FHEG IR ESEHETESES.
» GEERZEMRD, EEBERKSD.

HBES:
w EEHESEIENETE, TESHYESEERERIRSIMIRIAEES
ET & (AMNE—BRIRERENGERRIIEE) .

3 7 o B2 R LB B EE A HIBA / https:/ /internet.hactem.edu.cn




2. R B(SAYEGEFIH 2.2 BREEMNABFHS

EHI 2 IR AL :
n EHEH:
o (NOEBESRIRIH TR, Tt SEERHMEER,
o BHFESEIENS—MEXNHFES.
o THRENESHAREBES.
o X NI RRIYHMRRS (coding) .
w TIBEH

o FRECE (carrier) #HTIES], IEE TSSO EERBIIRSABRER, Fit
RIS S, XA BIFE S E S,

0 ETHERAHENESHATEES (AME—ERIREEENREREIEE) .

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

2. #EEIERNEMEDRR 22 AR BIHS

wEs H TEMEEE HE \

HENFE

wEEe H RIS et \

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




2. R B(SAYEGEFIH 2.2 BREEMNABFHS

Pics from m

] 4 o R 2 KA BB BB AR #3521 BA / https:/ /internet.hactem.edu.cn

2. #EEIERNEMEDRR 22 AR BIHS

HFESERNRIBH
L NER=E
o IERYAER 1, faBFEAEO,
n AEH):
o IERRAER 1, btz 0,
» SR
o (ZEEARORIE BBk 0, [ZEHARORIE KRR 1. (BEAIRIIREN.
» EDSMAER:

o EEB—UAIPOAIRRERE I, (UFFHRnFRaEx 0, M maRirE
BRI 1,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn
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2. R B(SAYEGEFIH 2.2 BEEENNAREES

HFESERmEE

B! 1] 0l 0 ol 1 io0io0 111
REEH 100 I e S D B
mgﬂ%ij~
S

ESSMERS |

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

| 22|
2. #EEIERNEMEDRR 22 AR BIHS

ERmBA

n S
o EAJETSRIDIZE S SNSRI LR ES IR ANEEHS

= BEZ2EEN:
o NASHRBENESREASHREESHMIR (XIUMEEBERE8EN) .
o EMEMSRIBINE D SIS RIBEEBERETEE.

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




2. %HE 1;5955&%“1,\ 2.2 AEEHNAESHS

BRI EEGGE
» B ESAREERSUINS, EE2EERMD, MTFESEEH 16
ngﬁ'JL*EMEE/)\fJ\E_ZEuwD ==
. VIR ETESHTEH (modulation),
» REARRETEEEL T LM
o AIRAM) . BRARIEE S E S TE .
o VEBR(FM) . ERAREREE T E ST,
o FEEPM) © ERAIEENEE S ES T,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

2. #EEIERNEMEDRR 22 AR BIHS

REFH=MEHRSE

BHES o |1 ]lo o1 1 1]o0 o

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




2. R E(SRIEREENR

2.3 (SEMIRREE

B%H, TiRal

SLhREYEE
| || | (FEXR. ARE. TIKR)

&)
BEEERT -

~

J

KEX, FiR3l

SLREYEE
| | | | (FEXR. BEE. TMKR)

9,
BEEEE

N

RIS SIK

7 ST

KA AR BE

LI M E AR E2EHBA / https:/ /internet.hactem.edu.cn

2. R E(SRIEREEDR

2.3 [FEMRIREE

HIUSLFRYEEE N ZIEEN, HAEUEES
TR RES, SSSERAEREMIT, oig

WARENE, ERBIRRISIZRICE R ™E,

RIS TTEEE R EEEREAIR P EE
LR EEEL SO pIESEEER
n {FIRLL,

AR TEIE,

AT, 2fE

LI AR # A BA / https:/ /internet.hactcm.edu.cn

13



2. FEB(SRIEGLENR

2.3 (SEMIRREE

BELZ NN ESEE
» BRRYEEMREET SIS EE SR EMRA.
o (ESPIFE D 8B EE.
w 1924 5, ZEERH(NyqUish FHESH T EGRIZSEREN,
o AHTIERENBERHT, HTRBOEEN, BrEHERN CIRE.
o FEEEET, BREHnERRs RN, SUHRSENBRRR0T
SEGEN: WBreEhlbaEEER = 2W (8/f)

o EREA W (Hz) EBEETS, EFERIEER

RESG, BTERIRSEERE 2W 37T/8).
o EEEETI FIR, SSHIEAREEMAIE, (EEIRIEDTAIFIR (RNRAY)
B AARIBE,

] 2 K 2 £

ARG HIK M BAREEH B / https

internet.hactem.edu.cn

2. R E(SRIEREEDR

2.3 [FEMRIREE

{EIERLL

» [REFAETAFIBRIBEFREIEEEET.
o EIFIRAEEMHAEN, CHREEENARA,
o RS (RIS R L R, Bl R HH 0, 5.0 #IK 1,
o BB AN, MRESBERA, IBAREY

RSN STERIRAN
» (SR ZESAITIIINRMEFRTIIINRLLY, BIictES/N, FAEZ N
(dB) fENEESRAL

{SEREL(dB) = 10 log,((S/N ) (dB)
o B0 %4 S/N =108T, {SIRELHI0dB, 54 S/N =1000 B, {EEELH30dE,

3 7 o B2 KA

SR E B B EATBA / https:/ /intert



2. R E(SRIEREENR

|29 |

2.3 (REMIRRESE
SMRLL
= FR(Shannon) IS EICREBICH ST T HEERAG S EES TS
RITRIR. TR EERIEE,
n (SEIRREEEHIEER C TRAN:
C = W log,(1+S/N) (bit/s) &

W (SERHEE (Hz)
S AIEERFREESHFINE
N BEENEPRIRHIIEAINE

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

2. R E(SRIEREEDR

30|

2.3 [FEMRIREE

N
n HRAVIEICILEE:
o (SERH RIS EPIYSIRLIR, WS

o ABEEEEERETEEARIRE
WEZEERIE S,

o HEETHE W sSIRL S/NRB LR (SAINMSERIRERIXFRY)

EBRIRBRE B &R C atieBe LR,
» SCPREE EREBIARINERERIRR B B RINREmIERTAIZ,

BRI EEIRRS,
BEEIERER, P—ER LABE TP ERSE

C = Wlog,(1+S/N) b/s ~
W SEE AT (UHZ R EAD) o
S KIEERREESHTNE,
N HISE RS ETR A TR .

, HE

3 1 o B 2 K A AR e LI I BRI BA / hittps:/ /internet.hacter




2 ﬁ?& rﬂggﬁﬂiﬂl 2.3 (SEMIRREE

SRS B R HIER R _LAR(E

» W RECEMENEE, MRERBAEEBRES, FEETER

ERERMIAE T EIR(E,
» EEIRBNERETHE SR HERERNE?
o ISR AL — M ETiEm B2 SRS S E.

» BIHEEERIRELIRS, fla0:
o JEFHE TR RS
o JEFHEEREL
o EREBERNERREE EF.

] 14 2 K 24 AR B HIK I BRI BA / hittps:/ /internet.hactem.edu.cn

-
HHES M = 101011000110111010...... =--=--= >
BIESHrE 3 Mbismn 1 4:
101011000 110111 010 ......
M1=@s @3 @ @ P7 P  ===--mn ->

SLAREREER X T, NWRHEEFMEXMEEEMIZRIET 3 4.

16



SEENHNERAANEXAE

- EEGHEN:
« HIIRAR, EFNREENCHNRERA, 58—
ETETESINERE.
- BRAK:
- HRIRAR, ELFAERERGEEL, NEeXRAZAER
BRI, EPAE] BESShR S RAEHIERRAVAEXIIR IR,

3. YR FEAERIRE

SRR IR TR SR, IR RSP AL
AHE I EE 2 (BRI IEE RS,
AR DKL !
n 5| SEUEHEEIA:
o BRGNS S IDEEIARE (IEET) (615
n 3F5 | SEUEHIRIN:
o (ERIR TR E R
o IS 3 BU SRR R A SRR N TELE .

3 7 o B 24 KA DA Bt B B3R A1 BL / https:/ /internet.hactem.edu.cr
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FE{S ik RV FB R TSI E
f(Hz 10° 102 10* 105 108 10% 10'2 10% 10% 10'8 102 1022 10
YR Xg92% V8%
v |
f(Hz) 104 105 105 107 105 10° 10" 10" 10'2 10% 101 100 0%
MR PE FKeF

FFad SR
; o
Shm Ahm | REm zam

B
=R

MF ' HF 'VHF UHF SHF EHF THF

iRER T 1

3. YIBE T HBEGIRE 3.1 SEIRICRIETES

WL B i E BIEHIRA,

» EHRERBEAESEHANE R, AEREMNTEERS (twist)
R, FUERL T R,

» RENBEOET R SRS IIIB SR L AR T,

» KEEWS, JRNEREEREES. 3EE NSNS
m 2 KEE:
N 5 4 [1maacAcASACREACX
o TR A L UTP,

o RN STP, AR A TR

. XR;;;%@EHEF“ ZHELERIERSR, JIFEHBIEEI BN LIEEEREIE
HAA Lo

30 7 £ B 24 R 2 A Bt FBE AR 7 BA / https:/ /internet.hacter




TN UTP (Unshielded Twisted Pair)

= TREHE.
= (MSREE.

[FEiRINEL L STP (Shielded Twisted Pair):
= TBRBE.
n EWE R,

SESERS
~.~

e
_—
“\

T——

7
PVC EE

BBGEMRLE
N e

=
' -
Nad

/
PVCEE HERRE iz

3. MIEE T EAERGRE

3.1 S5|BUEIIRIA- MR

FRRNER L STP
F/UTP (F=Foiled): ZRBERAEEFRZ.

URBBXI B KRBT S IRNNFRKE

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn

S/UTP (S=braid Screen): TIEXBEEREEHTER.
SF/UTP: XBREISERME/NEBIN LS BREENRER.
FTP Y, U/FTP: BB RSN LE N iR E Rk .

F/FTP: 7E FTP S5t EBE i BN R R,
S/FTP: 1E FTP Eif FRIRARA M 2 BIRESEIFRL,

19



3. I E TSRS 3.1 SRS RS

F/UTP F/UTP U/FTP F/FTP
SRR : :
~

/
PVCEE HERBE ~~—izips

EinFiigeH L, U/FTPLL F/UTP 47, i F/FTP N2 RHFAY.

] 4 o R 2 KA BB BB AR #3521 BA / https:/ /internet.hactem.edu.cn

3. YIBE T HBEGIRE 3.1 SIRSHIRERGES

FRKESZAAS. FEMBRNA

o pe 2| WE HHBE R HEBRNA

3 16 MHz | 2 % 4 % TEHIERIE; EFEIAAR (10 Mbit/s)

5 100MHz | 55 3 SRHIEINT RAE EHIEER 100 Mbit's (E5% 100 m)
5E(B5%%) 125MHz | 5 5 2HBELEEREN &R 1 Gbit's (E5H 100 m)

6 250 MHz | BUE T SRITEIERE, AIEAFRONRL {EHIEE 10 Gbit/s (5 35~ 55m)

6A 500 MHz | BIET SRIfEMAS, TEARRNAL &I 10 Gbit/s (E5EI100 m)

7 600 MHz | W/REFRRRINE L {EIMESRABIT 10 Gbit's, BEEI 100m

8 2000 MHz | /RSEFRRRIRONER £ &4AIEER 25 Gbit/s BF, 40 Gbit/s, 5 30 m

FTICHFZERIM s, RREMEIRNTARmIEA. NEEHEREEESHFESHRGSERRANXR.

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn
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Crossover Cable

3. YIEE FERSHIEE

2 Re- 6 Tu—
3 Tat 1 Ret
Pair 2 Pair 3 6 Tu- 2 Re—
Pair 3 [ Pair 1) Pair 4 Pair 2 [ Pair 1] Pair 4 m’“ Ern I[N
A TATAR A I

L1

NN m

-
arunii | [ grani
* ey Sesie o vl

T568A 15688 1 Tt 1 Ret
2 Ta— 2 Re—
3 Ret 3 Txt
6 Reo— 6 Ta—

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

3. IR E T EBESIEE 3.2 SIS RIS

EAHEB LGN SN, BEFE. MIRRBRIVIMSRFREIARL R
IPEERYMNEFTER,

s BTINSIRFIRERIER, REBSRES RN TIESE, & ZHTE
B ESERAHIE.
s EHHFEBGMNREIE Lo Bl AR RSN R LY (RIMLSEIAHEES
MWUREHEES) .
= [EHFB LS 500 B EHEEAH 750 IFZPHEEEEEQ”*
o BB N D MR SR AR R HHFE 4570
o EHRBANATHAER, HExmX 10[\/|bp8°

3 1 e B 2 K A AR e LI I BRI BA / hittps:/ /internet.hactem.edu.cn




3. MR E THAMEEIRE

EE

3.2 S5\ B EmiRE- R

[FhER L

WERIPER  ISHFBR  BERR

D ASR

] 2 24 A B I B AR S BA / https:/ /internet. hactem.edu.cn

3. YIBE T HBEGIRE 3.3 SEIRISHIRE NG

eeF

n RSUTBIEHICHIRE, UL |

n SRS T, ot
n (SR AT E SR, L
| | Eﬁﬂﬁﬁ .

o EEE, 1ROV TR~ b, BRARERE

o YR NI, SRR,
n

o 2EYOENEE, MACRTREMAL, RN BRI REERKS,

3 7 £ B 24 K27 AR Bt EB AR FHBA / https:/ /interne

t.hactcm.e

du.cn
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3. YR E T EBEsanTEE 3.3 SEIBNSHIRE K
FETESAPRITST
BE #F&
y é\;ﬁgﬁ. +—8E (=)
Q / {gjﬁg\—ﬁﬁj (FEHTEI=RAERIAR)
( | | +—8E (E5E=a08K)

3. YIBE T HBEGIRE 3.3 B3RS

FARTIERIE

EFERER) SFRED)
AT O RMERBSVER Tt 2 5T




3. MR E THAMEEIRE

|47 |

3.3 S| BSR4

SR SRR
» SR

o JUAFEZSENEBENSIY A5 e,

o YRR SO HMERINSFRER, EMAR, RiESTIAEREEH,

m PRt

o EERRNIIRE— IR LK) | BB —BERREE, mis

FFHEZR RS,
o SRS, (ERBRN.

o YCREFERBRIVFESRRGREE, TRERRERRIACIRE.

3 24 K

LR BE I R # A BL / https://internet.hactem.edu.cn

3. MIEE T EAERGRE

3.3 S| BRI SE8

SN TIFRIE
EING

Kt

/TN

NI ISR TIERIE

LefaafiiSiy

7T B 2 KA1 R

AR EIE R BA £ / https://internet.hactcm.edu.cn
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3. YR E T EBEsanTEE 3.3 SEIBISIHIRE L

BRII=IRERAIHID:

= 850 nm =0
m 1300 nm i:i:
m 1550 nm i:é:
PIEX="IKEREES: 0sp
= 25000~30000 GHz A9t%s 04

02

Il Il Il Il
08 0910 11 1213 14 15 16 1.7 1.8

» BEFTEIFEKR

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

| 50
3. YIBE T HBEGIRE 3.3 B3RS

FeFBENTR

» BEFEFEK,

» BHHREE)N, PRI, MIniEEERITRIE,

» UM TIEREL .

= TEET, FREMYT, THEE0TeEEEE.

n (RN, BB,

FABERECEIRE Z N ABET BN, BENEFIE%EN
MR EF R,

ESRBEMNF, BEERANHHEAERNE,

m a0 FC-SANBIMILE,

7 g o B 2 KA BB e I M BAR #2741 BA / https:/ /internet.hactcm.edu.cn
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3. IR ET EBE TR 3.3 SEIRISHIEE NG

J¢4s (optical fiber cable)
n 2ATHEIERE. VIHSEREHERELETHNEM,

» CEAAETEBFETI RS SR R E R AT LA IRE A H
(EFRRNE S ELEE,

» BT EZRESHE (WINLRAIEIELZ) MERRIFES R EBRINEZ
pl. FHRREZ. R, fEinFEE, TOWHHE.

m SEEEICET (OEEmEIR) FIT—E L EMRRIZS.

m SCARERAE. IIEINLE, BRVIFHPES/LEDEN. BIMRIERZREEM
KE. BHE. BEERSHFOMN,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

3. YIBE T HBEGIRE 3.3 SEITISIRIE S

45 (optical fiber cable)
n TUE AT MR RS SEAYF 4R, O\ mrmEs

o H+EHERKLST, °€.“ KRAREEE
o JEREFIEZY, N l. 1H75M
o WERSERT NI, N MEES

o RENEETEYNAE.
» FHRLREARILAR, TEMRELZRTAYREEK,

26



3. MR E THAMEEIRE

3.3 S5|BYEMIEE- L

ARNERTEE

RZWIMAE
ERWE
RZBHPR

L bR

e

xiF

Hoaw

HFinR

MM

Peift/E( REFMR)

BB - meera a4y 28875
et 22
MM 50 62.5
St rsmE | 9“m / 62:5Hm
pm
220
el =t
22p/5158 5
ol

BEERIERR2iE/ 415/ 8ith1 28/ 2415

27



]
3. YR E T EBEsanTEE 3.4 SSRGS RSB

5 |SEUERIRIAT, BRT RS, [EHEELT,
FEAZHh, IEB—E 2 N HRIERESRAZ,
SRR R R T S SR T I E CRIR S 2@
(S48, (EFRBALLRIS.

= %é;ﬁlﬁﬁé%%ﬁ%éﬁﬂg, FATEXmRBIR. EBIE.

LESY 3.
188 248 3 K&K
48 S5HEE 6 FEWHET

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

| 56|
3. YIBE T HBEGIRE 3.4 SEIBUSHIRG BT

PSR TR
« PEAEEEDE, ASRORE, RENENRSER, DARSREA
B, (BE—BEBENTITRRRANSTBILE,

» BREXRS. AAREYNRERHBORIN,

" SEB.

. CRITHR, TECEBE RIS,

HRIRSERCAERIL T IR,

30 7 £ B 24 R 2 A Bt FBE AR 7 BA / https:/ /internet.hacter
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3. MEETERIEREE

|57 |

R RINE B R ERIE R RRESNZMEE, RIbKEHR=

[BFR9 "IFS5 I EATHEA"

TG RPTERAYAERIR . LF ~ THF (30 kHz ~ 3000 GHz)

f (Hz) 104 105 10 107 108 10° 10 10" 102 10"

1014 1015 1076

Wit | e
! i MR
—»

Bl SR #sE |
s A | xem xam

FeLt

" HF ' VHF UHF SHF  EHF THF

SRR HIR AR EAIBA / https:/ /internet tcm.edu.cn

3. MIEE T EAERGRE

3.5 JESS| BUESIEIRIS-TLAERIRER

S BEFREERIM,

RIS

m 300 MHz~300 GHz (&< 1m ~ Imm) .

m EEFEA: 2 ~ 40 GHz,

aEEERELERE,

n HOERERE: ERRIEBEZIIRS], —ARRE S0km A4,
n 100m SROKRELEE : EIEIER G AR 100km,

3 7 P BE 2 A3 AR B DRI AR #°7HIBA / https:/ /internet.hactem.edu.cn
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3. IR E T HEHR ST 3.5 SES3 RIS E SRR

B R BRESHIUEI SN ESYINEURRSS, NSREE. ZAE
HT|E—L|H_EUJ$}$ZMU§

ZHRBENESENE—REBSTERANKE, XAESENL

ESM
0—0 i1 6—-0—-6—0
FSRESEENAF.

AF B HIPE M E AR 2EHIBA / https:/ /internet.hactem.edu.cn

|60 |
3. YIBE T HBEGIRE 3.5 IS RUSIRIR T RRES

RIS (BILUASEIRE) TReXTaR bl \ Jsaan_ zssaam

YFASEHE 19\ BPSK \

» STFAEREHS AR, (ERtL g oo\
#K, IREBEHAT, B e

= WTERIOEIRL, SETESHIRSL s !
ARG ES. |

= R AP E TR AR RIS EE O " =.
HIBIUE, Fas TS oL
T, EMERNRIIEA RS, s

ERTEEERBESEER
Lb. BHEIGH. BIREHRR

3 7 P B 2 KA AR B EDE R #°7HBA / https:/ /internet.hacter




3. MEE'FEHgfgmy;W 3.5 ST RUSIRISI: AR AREE
IEBERUKBE: UKD
» BURIESD . PR uLIE R — ISR E SRR AXRE ik,

100m BRIKEIERIEEHEIEEIEX
E 10022

RS HRPEBIEESX
RIESEIX 18000 SRR

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

3. YIBE T HBEGIRE 3.5 IS RUSIRIR T RRES

EEBERIRBE: FUukED
n TS
o REEBITIRRS, MESCERER, HBEEENTERA.
o DI FAIRBFIMNMEBENREE/), MEERRERS.
o SIEEFSMKENBRZEEBEINR, MEBEOHBERRIZED, WAk, STk,
] Egﬁ,ﬁ
o AL BB (BFRATEE LOS (Line Of Sight)) , T EEBIESY), FESEINNRL
o0 BRSSEIES SRR,
o SEABERALE, MEBENRBRIETIREERE,
o SR EFSIEHVERFIEIRPEZREERZHA DT,

3 7 P BE 2 A3 AR B DRI AR #°7HIBA / https:/ /internet.hactem.edu.cn
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3. MEETERIEREE

|63 |

3.6 ESSIR(EHIRIS DRIBE

BERELR ER—MREDLE, BTERSE M BRI ETuS

RIMBENRR A e /B BRI TR
» FEAFIE:

o BEFEBE™MIA MR BlR—MIR(ET) ENERES, MASBEESE BES—MUR(TT)

EBHERETEE,

o BEFENA BIE KERIEERINN A BRI,

o DEGRNSEIESEREN 1GHz ~ 10 GHz,
s FEES

o BEREX, BEERER, BEERE.

o BIEERASBEERELX.

o (ERERTIERCA: 7 250~300 ms Z[8l,

o REMENRE,

o ENRS.

] 2 K 2 A

§ARE B HIP M E AR - HIBA / https:/ /internet.hactcm.edu.cn

3. MIEE T EAERGRE

3.6 ES31RUEHRIS: DEIEE

SpacX 2015 £F 1 BiRET
"4 (Starlink) it%l

RNEREBERS (RESER 2000 RELIT) SHFRER.
Hal, KIhE, KBE. MNEmHRECHRETERE, 7T

AR,

BREREEEEERR

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn
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3. YR E T EBEsanTEE 3.7 RARAERR 1SM 38

TE&BEMN . (ERLEEEIITETEEN.
TEFBIER . BRLNSEI L&A SRV AIAIIF RIILE,
ISM 3tz . BILABER(ER,

26 83.5 125
i MHz MHz MHz
R 902 928 24 2.4835 5.725 5.850
MHz MHz GHz GHz GHz GHz

] 14 28 K 2 A AR B HIK M HOR I BA / hittps:/ /internet.hactem.edu.cn
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3. YIBE T HBEGIRE 3.8 ESTIRISRIRSAIING

TIMLERTREEBIESEE, IR,

» IIMAERTTAZIEER,

= IRERGPIBE MR 2 TR M B E AT,
» IOMEARRBRIRR BT .

3 1 e B 2 K A AR e LI I BRI BA / hittps:/ /internet.hactem.edu.cn




3. MR E THAMEEIRE

3.9 IESSIBUEMIRIS- SR

SERBESADEK, EEEARSOEIER, MIFATIEARNSEIEK.
v RHIEESITE, RABRE, ENEERE MESHETE, 2K

FCCHFEL

= HOCHREAFEEN—F0)BERIER, TR,
» HUCRTNREFIBMEE RS, ARAAEEIR LR RIEMBCRE

RZ=.

R 2 BB EBE HIPE M EAR 1 BL / https:/ /internet.hactcm.edu.cn

4. (SEERAEA

4.1 FREA. NSERNRITRSSERA

SR (multiplexing) 2IBERRFRIEARE,

®* i
u
[ |
:
1 (a) fEFASLIRAOISE
@ .\.~ 6+m+y) -
%%ﬁ/ s 2R \ﬁ
(b) GBS

3 7 o B2 KA

T BE B B #AIBA / https:/ /internet.hactcm.edu.cn
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4. (5 BEREAR 41 FHER. HHYERENGRHSER
s 2R FDM (Frequency Division Multiplexing)
. E-_%KO

. 4%%/Mum jj%{ﬁj\, BRESERE—ETE, mEEIETHRERESR
SRS,

= PTERFERFNE SRR (RMRE) Rk
P

RiE)

] 2 24 A B I B AR S BA / https:/ /internet. hactem.edu.cn

=1§§m j:i;k 41 FHER. HYERNSHESER

BS99 &/ TDM (Time Division Multiplexing)
» (D ERNEBERI D A —RESKIDERM (TOM M)
o B— S ERNBEFES— N TOMIH S BEIEFSHIRR,
o 5 "AFPTSENNREEEE e ET (HERETDMIKE) .
» TDM [E5SBFRAZERT (isochronous)(E 3.
= B REA BRI ESBEFITTEE,

3 7 o B2 24 KA BB D I HAR 0 # M BA / https://internet.hactem.edu.cn
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4. S BEHEA 41 FHER. HHYERENGRHSER

F+>E R TDM (Time Division Multiplexing)

[EEREHE

|

1 1

1 1 1

1 1 1

1 1 1

1 1 1
ABCDABCDABCDABCD

—_— e

—_———==

1 1 1
1 1 1
1 1 1

A A A
1 1 1

Y~ Y~ Y~ Y~ Y~
TDM iy TDM i TDM iy TDM it~ TDM Mg

fiE

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

L | | 72 |
4. S BEHBEA 41 FHER. NSRRGSR

M ZU SRS 2k
» AL N PNEPSER—ME, StESHAFRRERX N PR,
o XSRS 2 FDMA (Frequency Division Multiple Access),
o @RS 21k,
» AL N PNERPSER—MIR, SitESHREFORERX N PR,
o XS R 2 TDMA (Time Division Multiple Access),
o fEFR AR 221k,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




4. S BEHEA 41 FHER. HHYERENGRHSER

SR8 (multiplexer) #0928 (demultiplexer)
| |

PSR,
:
SRS ——n | s
g e

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

L | | 74 |
4. S BEHBEA 41 FHER. NSRRGSR

o ERESHEENREAS
s (FRANDERESESTENHSIET, BTIENSRENRAMR, B
DB FEERNAR—IRETSH.

me A lel [a] ¢
&
Bb‘b“t\®’m| 1

|
dd 1 [dfd [d ¢
c IS t? I AN
® T
DL— [d] .« 4 NS

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




4. S BEHEA 41 FHER. HHYERENGRHSER

ZEitATHE R STDM (Statistic TDM)
» STOMEXITOMAI, TR SATRSSEBIRI A=,
s STIDMXFRAEERHER, TDMUFRARBE S ER.

ﬁ%F‘A’T‘ ’T‘

[a[[ ef[e]l<][<]ld

| @ |
—+

#3

#1 T #2
D d t 3 4 STDM iifi

] 14 28 K 2 A AR B HIK M HOR I BA / hittps:/ /internet.hactem.edu.cn

4. S BEHBEA 42 BHER

B ER WDM(Wavelength Division Multiplexing)
n RO ERME AN ER.
» FAIRNARERERS N EIRES.

ﬁ‘ﬁﬁ%ﬂ%g 8x2.5Gb/s=20Gb/s ﬁlﬁﬁgﬁ%&
1310 nm
0 :]l 1550 nm]\ 1550 nm:]l 0
1 —1551nm 1551 nm;—, 1
2 1552 nm| EDFA 1552 nm——m. 2
3 otsssomlE| S % [1553 nm
/S
4 —— 1554 nm| A =" Pp——P— B1554 nm— 4
5 g 1555 nm| & T % | 1555 nmygees 5
6 g 1556 nm 1556 N 6
7 -1557 nm 1557 N 7
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4. (ZIESAEEAR 43 BASF

182 R CDM ( Code Division Multiplexing )
» B— AP AR EER RS TIBE,
» ZRPERETISHEINENTEEE, Rt A=iEmTit.
» 735 SR CDM (Code Division Multiplexing) {18 AZ N EHHEAIFEF
FTH=AY, REFRAFE 24 CDMA (Code Division Multiple Access),
o BSHAPEREIIFRINENTEEE, BRI =S T,
o XMRFRENESBRENTITINEED, EuEROUTERE, F2EALI,
o CODMARAREERTERS, BERAMRE, CDMAREHIMEINAREIEE TE, Baic
ZIzZRTRER, SRR ERBEMA,
o XACODMARRSBENESRENEIEERNI RN, BOFINEm, BABERANS
2 (BGSMAY4-5F) |, FREFHAITIESE,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

4. S BEHBEA 43 BHER

CDMA T{ERIE
n BE—NERHEN S m NMERIER, FRFBE (chip).
» NENIHER—NE—RI m bit BBHF5.

o RIXELAS 1 RIXESHI m bit BRI,

o RIS 0 RIEIZAD BN SR AD.

fan: S 3hAY 8 bit BHEFIE 00011011,
1 2 00011011
0 2 11100100

BEEF: (1-1-1+1+1-1+1+1)

3 7 P B 2 KA AR B EDE R #°7HBA / https:/ /internet.hacter




4. (SESEEA -

CDMA T{FRIE
LRIV ISSINE T

» BRIXMEERVEUES = b bit/s, LFRRXAIEIESR = mb bit/s, B, Pih
Fi EE IR S EIREAI m (&,
» TINBEER 2 K%
o BRI SR DSSS (Direct Sequence Spread Spectrum)
o BT 45 FHSS (Frequency Hopping Spread Spectrum),

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

| 80|
4. S BEHBEA 43 BHRER

CDMA IEEHFR
s SNESERBHFS: SFMEE, BSREMIES (orthogonal),
w XX G2 SH T AIHHSHAIR (inner product) &F 0:

s-TElZsiTi =0
miz

s HI— PR EEMZIBRREE CRINBICAIRER 1.
1q{ 1.{ ) _i m 2 _
s-szaésisgaési _m;(il) 1

» — YR B EMNZES A RABRIEERINIS L AIRER 1,

3 1 e B 2 K A AR e LI I BRI BA / hittps:/ /internet.hactem.edu.cn
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4. (FSIESEREA

43 BREA

CDMA T{FRIE

[ smEmms —— 1 ° .|
L mABE —
| —— | | 1
S SEBHIS S e P
S SEREMIES S, PPt

TwmisnEs L A A
oomass g B BEE L

[ SR S+ S, — t

t

&t ¢ RE

1 S

WP S - 7, I B P AL ¢

i 3 Wi

SRR HIR AR EAIBA / https:/ /internet tcm.edu.cn

4. (SEERAEA

4.3 BoER

1G. 2G#1 3G
= 1995FAIHAIE—URIFIFHL (1G)

e TIEEIBIE.

]
= 199651997 FHIAIE—RGM. COMAZHFHIXF (26) BB T

EIRRITNRE, ANRIKFEF R E DT,

n FABBERA (3rd-generation, 3G) BIEIFeREUEERAVES

BB,
0 3G FHAE2009F AR, BAE2002FEIMLEE4 3G 7.
o FETF2003FEFFRFERI 3G, {B2009F A ER L,

3 7 P BE 2 A3 AR B DRI AR #°7HIBA / https:/ /internet.hactem.edu.cn
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4. S BEHEA 43 BHEA

1G. 2G#1 3G

» 3GERE=BENLE, EfFEREIC=1TEEORE, Pl
o ZECDMA2000
o ERYHWCDMA
o ETD-SCOMA

» EFRFEEEE (ITU) RAES=HVRFEET 200055 HEWCDMA,
CDMA2000. TD-SCDMA=XRFEmIL&LEORE, SA3CRAIESH T
(2000FEPrZzmEmitLl)  (BARIMT—2000) .

= BRIERSHSERRERBE=1T&EONE, D32
o FREERICDMA2000, FEBGEIWCDMA, FRERIHITD-SCDMA,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

4. S BEHBEA 43 BHER

1G. 2G#1 3G
» E—EoIEERFRAND SUFOMARIRLIETIS I, XMRRER
RSN ARE, FELTEELS.

s ERBEBERFETERANS SU(DMANE AL, =28 7TE%
BE, FERARYEEEREES, ERFMEAANE, EBIDMANRSS
SINAEIR, BN A TE.

n FABBERFAIRAEMZCOMA,

3 1 e B 2 K A AR e LI I BRI BA / hittps:/ /internet.hactem.edu.cn




|85 |
4. S BEHEA 43 BHER

L%

Hedy Lamarr
=g i

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn
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4. S BEHBEA 43 BHER

4G

n AGRENRBEERRS, SET3GEBERAEM ERMICHR. €l
WMAREME, e T3CBERARMNS, FHiTEd T —RIIESEBRNHLE,
LIWLANEIAR SR FRE .

m AGIAREFE TD-LTE #0 FDD-LTE @iz,

o BN IR, LTERRE3.9G, REWESENICELINE, BEHIFRR
3GPPIART A EFREB SRR B FEIARY F— L@ REIMT-Advanced, EILETE
TEEE N EEIAARIAZIAGRIT A,

o SEFEMRAILTE Advanced 7 i B ERREE SELEERT4GRIZESR,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn
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4. {EEE m;§* 43 BHEH

4G

56

http://www.ifanr.com/1149419

A AR b I BOR 2 HIBA / https://internet.hactem.edu.cn
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5. IFEWMARR

BEIBIAN, NhiABEEIRFEIATIRIR LR B AR,
KixFERAMHER FOM BIEIER S5,

AT EEBESRNEEEL, TIeRIERRELEE X LEEREN
%, BRRETEARERAINDER PCM AUE=EHT I

DUCEEEMSSIRIES., TN, EGFSIERESS, EIFEE—MAE
AEERE RS S5 WS HIRIE RN,

EHFHHIERT, YA RS TR T ZRITHEA,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

5. IFEMARR

PHNHFERERANFEETZRR:
n BEINEARG— WD EAFRESHERRE:
o JEEFMBAARR TR (1.544 Mbit/s)
o RRAY E15&EZR (2.048 Mbit/s) .
2R
o TEXRRAERLH.
o SXRESHIMIEE —ENRE, LD SRS BB RFZ IR,

45



5. ﬁﬂ?—{gﬁﬁgéﬁ 5.1 SONET

N T RREBEREIEE A SRRICR, EEEI988FRE 7 — 1 FHVEIE
EatntE, BMEENAFM SONET (Synchronous Optical Network)

m [FEHER SONET (Synchronous Optical Network) RO ATHPERsKE—
EEERERTE (BRFH)
» IHFHERRFEN T B ERRIEISRER S RLEN
o {EHENE=RLL 51.84 Mbit/s IEM,

XEEIESTRAE 1 RELEIX(ES STS-1 (Synchronous Transport Signal), XYESNFRAES 1
FSeERsk OC-1 (Optical Carrier),

o E}”/;ETTES&TN\ 51.84 Mbit/s (B OC-1) &l 9953.280 Mbit/s (B OC-192/STS-192)
IR

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

5. (I ERRS 5.2 SOH

[IZEF 2% SDH (Synchronous Digital Hierarchy)

m [TU-T LASEER/E SONET &4, HiTHERMRERZ T2 SDH
(Synchronous Digital Hierarchy),

= —fRB[IAJ9 SDH 5 SONET 2EINiE, X MR —1FAY,
= 5 SONET B9FZEAME:

o SDH RUEZIRE /9 155.52 Mbit/s, FRASE 1 REZEEER (Synchronous
Transfer Module), BP STM-1, B3 SONET {AZE Ry OC-3 &=,

3 1 o B 2 K A AR e LI I BRI BA / hittps:/ /internet.hacter
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5. ﬁﬁl?—{ﬁﬁﬁgﬂﬁ 5.3 SDH/SONET

SONET By OC 4% / STS %5 SDH R STM ZRAINIRI K FR

v s e ET AR AEE
51.840 0C-1/STS-1 —
155.520 OC-3/STS-3 STM-1 155 Mbl/s
466.560 OC-9/STS-9 STM-3
622.080 OC-12/STS-12 STM-4 622 Mb/s
933.120 OC-18/STS-18 STM-6
1244.160 OC-24/STS-24 STM-8
2488.320 OC-48/STS-48 STM-16 2.5 Gbls
4976.640 OC-96/STS-96 STM-32
9953.280 0OC-192/STS-192 STM-64 10 Gb/s
39813.120 OC-768/STS-768 STM-256 40 Gb/s

] 14 28 K 2 A AR B HIK M HOR I BA / hittps:/ /internet.hactem.edu.cn

5. ?ﬂ?—ﬂ%ﬁﬁgéﬁ 5.3 SDH/SONET

SONET / SDH #rERENX.
» EMTINENES, ME TR 1310 nm #1550 nm AYEDER.
» EVIERE X T IEEH,

LRES! Izis BAFIRUMIX = P i X =FRE RO E R TITE STM-1 540 3k
Br5—,

= SRR —CIRBAYE IR S,
» SOH iRAEIE G TR E 2SRRI,

3 7 o B2 R LB B EE A HIBA / https:/ /internet.hactem.edu.cn
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6. BIEIEAEAR 6.1 ADSL

B TS
EEBSIBEERS FCCEYL

T FIFEEA 25 Mbit/s, T LITEEA 3 Mbit/s,
NEHENNIRIAKE, W5 2 k%

» BEEHEN,
m TETEHEN,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

|96
6. %%EA;i* 6.1 ADSL

EXIFREFZ A4 ADSL (Asymmetric Digital Subscriber Line) $2A :
» DSL 2¥FFF% (Digital Subscriber Line) IS, AZIERIIR,
n BHFRANIERERIERF&H THE, Fesegsiammls,

m ADSL $5RFHE 0~4kHz (Rl LA ERBIAER, ERE BRI
SimsiE B4 AR EMER.

o AN IR SRS EIRFITE 300~3400Hz HEEN, BRFZARSLPRA
BRI ESIMERBE 1 MHz,

= ADSL B9 ITU B9%REE: G.992.1 (EFR G.dmt) .
m JEXIFR:
o ™7 (M ISP BIFEF) ®EinkF £17 (WBAEIISP) 5,

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn




6. BIEIEAEAR 6.1 ADSL

ADSL BORBRIEHIIE B SETERLAN AP ENELRE B R AR A,
» ARG, ESERNNEREEA,
» FTEYS R RS EIRERERE SRR P4 L AERILZETIEX,
= f30:
0 0.5 ERERMAFL, EHERER 1.5~2.0Mb/s FEIE%ES SR, (B4R
FI2SE 6.1Mb/s B, (EiEERgEREN 3.7 ~E,
o guﬁg)ﬂz}%mzﬁ@m@u 04 =X, HBATE 6.1Mb/s REHIERER N R eeiEix
WA/N=ZER

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn
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6. %%EA;i* 6.1 ADSL

ADSL EHfREZS
n RAEBEZEE DMT (Discrete Multi-Tone) JEHIEZA,
» DMT EFARRAMHS ER FOM ik,
o 18 40kHz LA E—BF) 1. IMHz SRS LIo FSNFEE, HP250MHEBRT LFE
B, MMAINFEERT MMIEE.
0 BNFEEOE 4kHz B (TH&IFE 4.3125kHz ) |, FHMERERENEE (B RERSE)
HITHFA. B TE—ER% LERFZ/ET RIBs F T EEEdE.

i | e LTEE  TSE

WWW\ WWW\
40 ~ 1100 EEH2)
7 HA

f
0 4 ~ ~138

3 1 o B 2 K A AR e LI I BRI BA / hittps:/ /internet.hacter

49



|99 |
6. BIEIEAEAR 6.1 ADSL

ADSL RIEHRER

s HTFAFPELHIERSHEERERK (BB, 22, SEMRBEFLAITIN
BEZSEAR) , Eit ADSL RKEBEGEMN BHIAERF LB EER 8
SHIEIEER,

= 3 ADSL [E5RY, AIPEMinhI ADSLIEHIER s ARk, &FE
EZFRFIMER, URES MR B ESHERRE.

» ADSL FEERIEEIESIESR,

o WFREBRENMAFLEETETE.
o BE NMITEIEEAE 32kb/s & 6.4Mb/s ZiEl,
o BFE _LITHUEEME 32kb/s &l 640kb/s Zidl,

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn

HFRFZIENSERE DSLAM (DSL Access Multiplexer) 100
ety e EAREST ATl:t(égéeﬁss Termination Uni{t)§
== C K% Central Office, R {{ZiElE Remot
6. EWEA;i* miEHEE  PS(POTSSplitten) 6.1 ADSL
ADSL B928 5% :
EIN ETF ADSL HHEAM

o DSLAM ——  mhmEm

] 7 o B 2 KA A AR B I BRI BA / https:/ /internet.hactcm.edu.cn
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6. BHIEABEAR 6.1 ADSL

ADSL2 (G.992.3#1G.992.4) , ADSL2+ (G.992.5)
BT ESIHREREE T ES IR,
o a0
ADSL2 EBRZE/DRITIEF (T 8Mb/s. 47 800kb/s HOEE,

ADSL2+ MPESMESSEM 1. IMHz T RE 2 2MHz; TITEERSA 16Mb/s, SRAEHIIE
ZO[IK 25Mb/s; EfTREA]IA 800kb/s,

n KT TEEERREENITAN SRA (Seamless Rate Adaptation), BIfEIzE
AhEBEFATEIREER T, BEEMNHEREAIER,

» E T HBREITTFNFISIEELINGE, XIHESMERIEI T FEEAE
BEEEN.

ADSL RiESF &I, EARIEFEEEER TREREXNSHIRRABITSHAR.

0] 4 o S 2 KA A B I AR #221BA / https:/ /internet.hactcm.edu.cn
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6. %%EA;i* 6.1 ADSL

xDSL 9 2B
SDSL (Single-line DSL): XJFR&E=RFL,
HDSL (High speed DSL): SiE#M=REF%.
VDSL (Very high speed DSL): ESiE =R,
RADSL (Rate-Adaptive DSL):
o REEBEMDSL, RADSLI— 1T, ATEIMETHEIRER,
= Giga DSL: BER¥FRFLE
0 HERRFTF 2012 F e FehHI IR,
o {EAAFSIRT TDD (Time Division Duplex)F1 OFDM R,

30 7 £ B 24 R 2 A Bt FBE AR 7 BA / https:/ /internet.hacter
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6.2 HFC

6. BHIRARA

SAREMEEM HFC (Hybrid Fiber Coax) STEGLLEEMM CATV RIEAH
FRENERESEARN,
HFC RIBRAIEIE CATV 4b, IMREERIE, HUEFIEMEHRRE RS,
= WEH CATV MG MEIDNRMESME, CRARMEARIRS S
FASTEBAR TS B TR E L.
» HFC MUER CATV MEPRIRIHEB AT 200 BURAF AT, FERIBICARAR,

n IEHEAT M SLImIERE R YT 45 S (fiber node) , BIYEER4S S ODN (Optical
Distribution Node),
» EHA LSRN ESFEIR B ES,

T AERLUT 2R L.

] i e 2 K 20 SR S Bt B I BEAR # 1 BA / hittps:/ /interne
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6.2 HFC

6. BIHHEARA

- - EEGEY
¢ 5 /
/grr /SV /SV /SV
/grr
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6. BIEIEAEAR 6.2 HFC

HERY HFC MARYSTHRISS
™IEE
erl ‘
(SE s N D ST N 6 By
5 (MH2)
5 65 87 1000
I B AR HIK N BA S EABL / https:/ /internet. hactem.edu.cn
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6. BHIEARA 62 Hrc

HFC &, BN RESBEZE— AP EOS.

FBF#EO0& UIB (User Interface Box) 42 =Ffikiz, AD:

» (FAHEHELGERRINIRE (set-top box), JAFEEIEERI BB,

n PN EEREE AFRBIEL.

» (FAARBSGEH REESIEEEI BT E.

» BATEGIEEEREE N HFC WERRYEHI#ERS, EHITELL ADSL EHIEE
RESVMEZ, HEARRHXER, meREEHA i,

B HFC BB IERSEEENR, (BRET HFC RH=wm, FEIE

SChRFER AR E RN RER,

3 7 P BE 2 A3 AR B DRI AR #°7HIBA / https:/ /internet.hactem.edu.cn
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FmEi )\ SR 63 Fix
FTTx (GE4El.....) e—MilETREREANIIGZ
» TR x JRERNEER.
= {gn:
o JEFEIFFTTH(Fiber To The Home)
HA—BEFHRIBPRET R REANRENBRS A,
o SEEFRIAAEFTTB(Fiber To The Building):
HEHANAEEHEIRNBES, AEBBRINRESEEISHF.
o YA RIEEIBFTTC(Fiber To The Curb):
HAMEREEBNGE, NERIDEIE Bl EREREMNR L EEMEE,
o YEAFEIINXFTTZ(Fiber To The Zone):
HAFBENNK, WNXEIE B FE BTN EAE IR,
o... ... ST B2 A AR BB B AR S / https://internet.hactem.edu.cn
108
Zmiteer )\ 4R =

F¢HEoZ M ODN (Optical Distribution Network)

ﬁ!!ﬁﬁm

ﬁ{iﬁEONU ROESE
am E
KT
four == w

] 20 a

OLT: ﬁﬁﬁfeiﬁ

w

X
» 2.
o \*0\27

=™ FERLR (ODN) T

HEiZM ODN (Optical Distribution Network): {SiF&AFFEHI KARZIE,

TR E M EIR A TTIEYEMLE PON (Passive Optical Network),

3 7 o B 24 K2 DB Bt EB R ¥ BL / hittps:/ /interr
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6.3 FTTx

BHRIEAEA

S¢BeskM ODN (Optical Distribution Network)

= RAEFSERWOM, EFNTHERREIRE,
n 2 FERATHOTCIRESEMZE PON (Passive Optical Network):
o LAKMTESEMLE EPON (Ethernet PON)
TEHEREEFE LAY, A PON AYAHNEMSCIILIARATEEN.
SWMBLUKMFRESEY, FEAARR, TEER, SE5E,
FHEEFTIREFEMEE GPON (Gigabit PON)

KB GEM (Generic Encapsulation Method), BI&E 2SS, BXIEML
SEBEBESIR RS RERIE, SMARMBELLEPONST,

] 2 24 A B I B AR S BA / https:/ /internet. hactem.edu.cn
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BHRIEAEA

6.3 FTTx
zuean | '
KSPX4810& 51
\L
KX IR
KGFX98 Il %31 = i

) FTTB
iyl 38
€y ’ ETTC Ig.
Z o ( #7EXDSL )
BwIE POTS/XDSL
—

\XHRH
e g, A R FRAR DR
ot 0DC6647
FTTCab !
(EBX I MXDSLAE) I E emzan ! £ Bmzace
PRBAE
0DCE647

3 7 o B2 24 KA BB B I BRI BA / https:/ /interne
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