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JB 858K A B 2000 4E Y 593 {ZTTH N B 2003 41 1633 {270, AR 38 K M 39. 2% 5
2000 4E i OB 4 12278, ZENZE 20 ZET, ZEF B THES; & H DA
THERE LM BT, BIE 20034 11 A K, N8R A4 I 8582 5, Bio 4= &
18 287 A~ 11 A~ E R ARAF 7= b 6 b B FR A , A 26 B3 18 G TE 76 9% 52 5 T B 4 72 ol 9
EiFES T H SRS,

TR BB R R 3T, A TR B 2530 4, B B8 5 B ALt , T 4 0 90
HEE WA RBERERO T ENRELS RO ERELHT + 44, BiHRE AKBT—
B HESNRERE W EBELTEERTR,

BAERAELERERT TUERTHHE BRETRFHNR., YRUELHE
% BE A IR XK AT R ED B E R B E R IERBHE, BERASTHBAE A
B H BN R G ERBEETTERRE: EREHABNHTENER SSRGS
BARFEMR OKF)HRK; Z R E MR LT B D KB LR B s, |\
THEIHERSKAENE D EESIRG MEA K. 3 K2 WA 20 AR KA
BH BB ERMKEERGH  RAAPEROER(SEREN . REFAREF S
BRI EME) , BATEES RBUE (B RAARGTUNERASHE P ERBES L HERR
5 X RREAEHEREN— W R BAh, 5 0 R B TR
FERMEERTE.

BEEEREBR, EHR, TR MW A RRWE R AR ARE, ST, BE
A FRAE B A N i R RE R KB EB LT ER S E#TRITN
B USBAREC AR FMESHF AR FEA FERVRERT. TRFENE
W B R RS EREF SHS R BT AL,

HAT, RETENREEROBHRFIC 5 B A5 B A0 T i 58 59 A0 5 5 31 5L
AT HIN DUEEHREYT RERDANRIAER.

HABHINERTHE FEFLBRFHEFOAL - HAFREHILKTME
EXRLBNEERE TL2EHENER SRET LHERER KT ERMOHM B S
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2EHTENKNHBRALEESCEI T T4, . 2 LA TR, W RE
BEELHERNRBREE TEZNRR, BERSNKRELRE. A THS ATHRS
B RE R , ARIELIRT TR E M EEEAE B it &, AR, HREYLMEBIEX
R AR TGS P A A —85, RO BUR MR S EH R EENEEF
B RIASAZE#TEHENERE TR, ATENREGRAZBRATR, BXAER
FEET L MREEZANEINERI T ENEARERAEEAN T E MR T NEEER
ZHWE R UREHS ENERERRERAATWTRE.

mEZEETENBERSRAZLEREEKP)OEBXILZRL RE(NEER
REB)—H UENMNEEEAEANNEAKRAER. RECREL BN BEIMNEE
BREFRAKNA),HEEFEBHAFTHRT T 2EH . BANER., 243545 8 T, WitHEN
RERARE HAEMEENA RBNERSEEHR MERERE IARESE
B Web MR MEZLAMBEEBNTTRENR. FERBNE, TENMEE
HBE R A SRR EISHE, LR — TS RERBN T AR, U A#EEEEEILRT
ERERSLRMES. FBREEHENEARSRELLERER K F XM EE
B R, FNBATENEANEERTEERARNSE A,

APHKEYER, L 1 EMNE 2 ERBRERE . FIEHERMET . H4EN
B 5 B AE AT 6 EHEBRAE B T EAEENES 5 8 EhER
ARE. AHAEFREIBEFEA TAERPROEEFEERERAF T EHBMEER
AR RAZFMFEE . L —FFRF U LR ARRE OB .

BT RO B R E M R E KRR, BFAFERR T, BIFRERFHEE.
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F1E IFTRNIANEHRR

1.1 B EEEM
1.1.1 EREEHEASE

1. BE\EES

BT AERBESBFEERMN. EEGERED,. RAEUBENFESRIEH
BES  ERBEFEENEEHRERZFES, —HETUMERELY . ERESERE L
AR BEBUE AR R ESE W, e FRER R EL T, A 1-1() iR, #ln, iEFRRE
HERGES, KA ENERSERIINESHRE . EH REBESFHUWEELES. BF
fEEfEnfiE L RBEEW, ERE LREETRAN, E—BEH ZHHAD 0.1 ARHEF
FHlL, A -1 R . Sl it BN EE R RN RFES.

18 54 S
t

(a) BHIES ) BFES
A1l EBUESAHFES

FaENBEEEEERER T ANEBGEE, TR EERERITENPHRFERS.
RHTHARENEHZBREREFERES, VISR FERESEAIERES , X— 3B HIE
P (Modulation) . 5 — %, BEZBWEUFESELRREREERS , XN IBHRERA
(Demodulation) , 38 % i T 4088 0% %0 B XU 9, B I, B o 30 EE R 1B R AR IR, X b iR
2 FRVE TR AR A 28 (Modem) ,

BEUESHEFATESNLR. RE.BUMHDE., REEREAESR — M
BEEREFIIRABFORENE LEZNES W EERE LERGESHEk. &
LR A R E B L R E e EE G SN ELREE N AR E
WAE—ERRRRERE, mEWEER -, EBMALERNER - #HEFER R

] e

t




BB AR E N TS AR RS S T LA R S T4
TR SRR B T BRI S R B SR L R R L B uh i UK
FLE S BB 15 S, R B A 0 3oL R SURR R Bk v G R

2. {55

T AT B O A 2 1] 1O 15 24 4R A A P O U 1 0 e R 3 B BB e B
BAFHREE, BaBELEREH. SALRNLATHERYEE”. SEAYEEE
FBSEE 2 4. W5 R 2 15 S B M08 1 4 B 5 B, T4 o T A 45 5 2 )
PR ROV . YRS EEAR N AR A X REAR, BREHGE—FE
B BB A Z AN REE—&YHE RN, TIREYEEEEM L, HE
A PIERER G R R S B R SN . AR SRR N

(5 A o B R IR £33 — M R O 227 T 3 — A7 10 £ 3 OO BB, — S AT
DU R B B B, T — AR E — A RESER— R BN,

3. MigEAAR '

B 1-2 B R B0 R B R SR AR ST 9 MIB 4 8 & (DTE, Data
Terminal Equipment) Bt Mg SH BV REME, BHEMK I EEEENRER
f51% & (DCE, Data Communication Equipment) %1 /% . ﬁﬂ%ﬁ%ﬁﬁ%ﬁﬂ%iﬁ,DCE
MYE AR DTE RN BE A TR E RS S B AN EERKENE A5,
A5 R R RS BB URIR (5 S B B DTE,; 1 R B35 E 2 %7158, DCE i
Yo B SC B0 15 510 T 5 L A B 5 0 0 345 M P T R 5 48 1L 42
BB, '

HEEENEENEEEENEER 2 —2 D5 EEUAE A GRS N, S
B BERE, W HRING A FRERE. 0858 TG0 R MR T ER 5
BB, EREER PO FURRAM A N, 4 BT E R EE. Bl TFRES
FEAANEESIN, LT 58T B — F R, LU S 08 T 2
T OB ERR SR AR S, THET RN EE, SHEE RN 5KT,
BT B2 ) R S e R T B 1 B 5 O AR AR BT X M R R A B
Y58 M A SR B B R e R A0, B T/ A 1-2 Pl (S S B

4, BEEMBR ‘

RERFR AV B A3 7 18, BB S T T 4 LT 3 b, |

(D BTEA: JE B — A E R %, MRS RN, WA 1-3)F R,

(2 ¥RNTHEME: RTFFE AT 5% BT — RS 8 R — o s
. WE 1-3MW KR,

() MLHEE: Sl BRI FA T 6% X B BEVLERS BN R, 7 kK

« 2 .



REEHER. W 1-3(0 xR,

b pi
V8] 1= BB gz REE | B 70
BaRit® L) FR& ER%E H & S g
(DTE) il (DCE) (DCE) il (DTE)
% s
[ot5 |
B 1-2 HEEEmss
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T2
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e, UL
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A 1-3 BEEEFR
1.1.2 E#ESES
1. BiEEHnAX

D ptem S aiTEm

HOEEEORBEEURAN T, ESRHTHEE L RN ETERE. ¥RAMRE
B — AR AR ML RS, 2 AL AT EE LT, sl RA 88
AR )7 4F, AT AR 8 MEEHAT o5, —IKIER — DT/ Bl RF AR EF R
HMFZ RS ATEANGE”.“IL"E S BIMMR L5 5k LRE . RBTHFREL, X
BRFTHREH— I EBRA . BE T EHLHEIHFITEE, XEEHRTRE LSE
A B R, B, SEBRRL 2 R




BITERIEMERBRUBITIRNE—KEE LEH., —~FFMH 8 MR
B, B ERAUFHES, B T — N FR0 S AL HE, IR EERBRBITH
BHEH. BOERRFE—4AHFE. S TLH . REHARAMN—FFTEFH IR,
HEPITEEHFE TR ERNF TR RFE AR FRFE A RS, XA R BRI, 8
W RARMNERBOBER P ERBX 55— M FERR BT EREREEN. W
R A S F AT F 2B (B B, H Al A R AR ik, BB RS X ME 4
FR. '

2) REEHRSREER

REHE—BRUFFIEN . AR RANZRREBRKENS O EREE —FH
A, BESm E— MBS . HKEAEHN 1 MBI RERO”, TSR F
FRBEEESME—NIE"FES . HKERN 1R 2 MEIT RS 17, B 55 SR HEM
B, EE G ESHEARRENTHESRTERN“FR”, ORETH T BTEHRK.
RIGTHHARFHANR L., XHREHTRXNEEERL LIRS, KRN F MU EES
ARETHRRAL ARG —FHBEMAGE. LB, FERNEEE, SEHTF
1200bps PLF KR B 1% .

R HRURZ M H AR EXEBESH, BE - BFHRER S, 5
ST B AT B EEM IR SR . ERRR T AR SEEER P ER bR
SH—MNMMESHEIT, AL FTRILERONSES . BRI R %A WD AN,
—eﬁﬁ@@ﬁz/\iﬁwiznmmﬂ:mmi %ﬁﬁf?ﬁ%%ﬁ@ﬂ%ﬁ‘ﬁ%ﬂ?ﬁiﬂ
BRI T RS R ERE.

2. BEEMAER

D BEHEH

AGEELHREHAETES KA TES . CRIEEESEHAE L EHN Rt h
HRHPLRARSERN O B 1 HFE/NES. XR—MES WEASTFT M E R R4 3
ROk 2K SN B IE » FE MR B B T R A 1R S DU R R K, 6 4 B
—BAEE 2km, BN NE NP ABERARES, UWEEKEHIER, ﬁ%f‘%éﬁk’%
FRPFES HENNEREERARFES.

2) Bt ‘

KRB E SRRV RRT OIS S RIEH ., FNAFES. P, 1 FI L5 it
TRERBEER REHRTFESANRSARSERRNEE, BICR AR SRS
VBRI TS . T, RIS (S e B2 R 70 A 6 0 B 0K 9 5 55V ) 4 A 3 X
ABRETHFEESTHEEREER METUSHERE R, ANTTES T 585
R,

o 4



3) WL

BEELSRENFEE, S HEEATH ABARFES R Ewieh, TE—Ff
BN R RERREN G REE, BEE 300~400MHz £ 4. RS EHEKH
WE LA FHW CRASBEAER. —BER. EEERESESERMLEUT
e BE—MEEP SRS BENREGCE . SR EEEEMAR - &R EHE
BRI NEFEBEBEHEE, CALHIH, HREEHER BN, E S S MNES
HRGT, B RS AR T A AR RS RN E S RE.

3. WiEfeEiEE

D HdER

P SR BT B B P BT 45 3% B9 . BE RS ST (0 8 BRI B LB A £ 0 e A B, B
bps. B —NHFEERG, EBPER 800 N HHHIBIT, T M AR R R 800 H 4%/ #
(bps) . WBITEN TMEPEEXRM _HH B F DT LB, WERMER K bit, Fi
i 1010101,3L4 7 f 8K 7hit,

2) BFER

ERERERNESES ARG NERER, CEERANFEGE) NERKBTHRE,
DB (Baud) HBf, BHATFRRASNSZ AARESHESR, XEMBITTURE
PR, AT LR B HERI . BAEER N MHAERR 9% KK R=Nlog. M, X4 N —i#
WS, M 2; T U, M O 4, K HE . B0 R B 45 3k 600Baud , 7E = ik 41 Bt
HEE# R 600bps, 7E /A #E i B & 1800bps,

3) REH

REREEEAHOHRE EHFRAATEENER. BUBRELEPEIRLE
BEEER LR PDEER , EH KT 107°,

1.1.3 Eigspmm

B AL EE R B B S R O AR R BOE RE . RN
AR e B R R E TP RM R B RUEE MR T EE. HEREERRN
FEFERERARAMNSHDY R, BRE R, ERBUEE PR, ERTENL PO
FRE HRAEMEERS R OEE S ERFEE AR, B ENL PR
FES HHRR MR E SR, M TREEHHREES.

1. BRBRES

BT AL B BARTE M I BUE B 2R BT A R A EHT TR
B BAE BRI, B ETHIE TSR B RFE S OSSR RRES TEEREHE DS
MR . RERKRBTEEUT 3 #.




1) #Ei8(AM, Amplitude Modulation)

PR RE WIRBEEEFRFZEEWMAL, ANEFES | AERERL IR
FES O FRRES B FER, WE 1-4) Fia. X8 E 807 5 X0 igH g% (ASK,
Amplitude Shift Keying) , Hi¥ S REB A S LTH . HAG A BHRTHRENE.

0 1 0 1 1 0 0 1 0 0 1 0 0

!
©) :
I
I

\\m1z§wV

A 14 E#ﬁ?ﬁ%&@iﬁﬁ?f&

2) P (FM, Frequency Modulation)

BN RBE R FREER TR FES T, AMEFERFES 1 AHE {1 iﬂﬂﬁl?
55 0 FM%E 2 Fm, WA 1-4(b) frm. X FE AT B X053 @S (FSK,
Frequency Shift Keying) , HF S RFE B H LI, BAMA LT A,

3) At (PM,Phase Modulation)

VAR ED R B BTG AR L B B S S T AL, B BUFAE S 1 X B TAR L 180°,
BRSO XRL TG 0°, I 1-4() FT7R . X FHAHE 9 77 ¥ XL HI8 4813 (PSK , Phase
Shift Keying) , ﬁﬁ‘ﬁ%ﬁ?ﬁﬁ&ﬁ&ﬂ BHESERABERLBEEH. ‘

2. MFPHmMAE

ERFEEPEHTRELKER, %XTTfﬁﬂ*Wﬁ?f*%Eﬁﬁﬂﬁﬁg’*f?ﬁ
EREFER T BWFFSHRB TR LEZHUT LM, :

D AHAZ 4% NRZ(Non-Return-Zero) j

AHFRGAEEFFRR ZFHH 0, AR RERR —HH 1, 08 1-5) fim.

NRZBHBRRAREEHAN G- MNFTFHRSER WBEN T ABEZREL. BERITFK
RIT7 R, A K% NRZ BRI, A - MEERNEEREES,

.« 6§ o



2) &M 4 (Manchester Encoding) _

SUHHFHLARE TN ERER ZHH, MEABFRRERER N, EESUR
KRR TR, B — A B G o L — A A B B A Y B, AR R (B,
L7 M B Bk AR R R e 1, MR B R a9 Bk AR 3R 3t 0, tn i 1-5(b) iR .

3) £ & M ¥ 4439 (Differential Manchester Encoding)

L ES MRS RIS SR RSN B, B TP R B URFEEZ A B

FREREXTFHRORART L ERERRE., BTG TR FRR MR 1, AR
AR ] 0, I 1-5()FTR .

0 0 1

h=o
B

&

1
1
|
T 1
|
|
|

1
T
|
|
|

———d—_—— o

e
=]

{3

_

(& FEF (NRZ)%EEQJ
| |
|

| |
| |
| |
| 1 |
| | | |
I | I |
| | | 1
| p |
| | |
| | |
| |
i
I

() 5 SUHHHIY
-5 BFESHHRB

SRR REMESRUFRABEZEEETREANBKTFESHBE TR, B
MIREWARH  MRAREAA RALES, BRACEWABK, B EHHEHEM, I
RAE1L 10Mbps B %HE AR 4% E 20MHz i) fk b

1.1.4 ZBHEHABAR

AT RSFAREEE, MR TE—XYELBE LR EMEGRFEEMREAR, X
MEZHREAER. ZHREAERANEERER . B- I RENZNMHPREEIRESR
ERASBHETLE REBLCERHEIERY —RYHEEBEIHTHERX, BREREHSEX
BEHTHE,FRIANEZIAF. ZREREBEES RS RIS ZEER. B
ZER Bt mE s Eht.

1. ¥4 £ 8% £ Fi (FDM, Frequency Division Multiplexing)

BELE,EEERBNITAWEELTAEHESHHER. Ho2BERBBREMAT
X—MA. AAZBERANELARRE. MEESKESUARRMBRBARIET A, @

« 7.

1%




HEANBERMELEE LMK, BENMEER S AMAEAHEES, ASFEZEA
B RE KA NMEEREN LR —BES . HELFEENE 1-6 Brw.

1518 1

fgid 2 l fBE! fBE2 {E5E3

{4 1
o

233 760 64 68 72

f_\ S (kHz)

7 60 64 68 72 (kHz)

B1-6 MOHEHEM

BHZBEANERREAR.FEHULRE TEEGRE,. BB . S/ M EEEARE
B M HETRESRE. BoZRERELR AT BHNERSIR P AR L. ADSL #
R REMFESEZBEFR. ADSL RS B E R J5 %, % PSTN fEAH KK L
X5t 3 MRB: 0~4kHz AR ERNBEHFES;20~50kHz FIRMERITEV LR
M 15 B 5150~500kHz 2 140~1100kHz AR MR 528 F FRMOBIER L .

2. B4 % 2% M A (TDM, Time Division Multiplexing)

Mo EREARUGEESREEAENSANR, EINEMEESRLFER N
BAMGTERLEAZHERN. HoZRIFERTAGHNERYET IR, S
MRS/ —AEE k. .

NAZBERBER,RERESEFN—FE L SARHANE A #7875, bmes
WAL, N — BB, BB S SR ES TR SN ES, RSl
E G AR R, b ZREE SR — AR ERT £4. BEI, BT SR
— KN E A S BRES N EENE S REARGNE L, LXBERSF . ER
FHRER. B1- T3NS EREAREE.

HAl, AR ZHWR A ZBEREN/REAGHN T1 8. T1 RELE 24 BEH
FEERE—XEFAB L ERSRESELNLSHBEARZH, . E 8T — T REE
W # (PCM, Pulse Code Modulation) %55 58 , 443 28 45 # BUAE 8000 K. 24 B8 —
B B WAE — D FHRABB P BT HRKEE R 8bit, e Thit REIEAL, 1bit T
HEH . SEh 24 X 8=192bit 41 &, M B0 1bit /5 R T80 FF 1647 S 6, F L B S A

.8 .



st v B

B1-7 mnZiEH

193bit, W FAE—WITHE 125ms, — Rl ] P& 2% 8000 M, Pt T1 8 ik 19 B048 15 4
A

193bit X 8000/s=1544000bps=1544kbps=1. 544Mbps

3. &4 % 8% 5 F (WDM, Wavelength Division Multiplexing)

fhamBr ZR Frid¥sr 8 A RTE R —ROL LT 1 H £ 3R F KR ES,
AR B A HOLLT MR aE 0 . B HDGE S MO BECERB W B 0" £ R 5 TR%E
M — & B HRKMEERA A A . Bar XAl . WDM & FDM ) Tt 415 8
R — 2B, W RIER R BK S SR — RO F R EA T3], FAZ %K
B G FETT RO IR R B 7E— AR R 2F 423545 B B4 0 15 8L, 0 AT LA oK SR 86 o 42 0 9 15 12,
HE. M TEAARR M BEAERS O0E S FH IR — BT iR 25 Tk,
e 132 WU 40 L 1S5 B T LA S A R — AN RS TR K SR TR BT L S L S AR
T A B sy BT HEAFIRME 18 iR,

YeEF 1 AL A2
\ AN [ER A A

HEF 2 22 ] e /u+,}z+13+14 R ——> M
W4F 3 23 —— S, e ~~—o A
HEF 4 M A3

B 1-8 WirEHEH

QSR — RN BA 5 B A 7] 4 19 06 38 L 78 6 50080 4 A — % LT 48 2K 1 % & ]
W& 7E— R M B ARG A 16 4, 26 1 WO T — 8 B0 7 3 B N R ) B 6 1 56 28 % 40 T
FEOLE B TAEH 0 B3 HE 100 N3 K R R B 08, 7l B fE — A OR T FE L& B s
BLORBEEOLAEGE RENAERS 100 £F,

4. B4 £ 1t (CDMA, Code Division Multiple Access)

CDMA X5 R 8553 2 ik, SR FiI Ho ik 78 0 F i) L 490 3 2 /] K 435 38 19 7 =, CDMA (4
%ﬁ%ﬁﬁ‘ﬁi?ﬁ-’ﬁﬁi%i&ﬁkﬂyﬁﬁi@ﬂk@Zl'ﬂjﬁEE-ﬁIETﬁslﬂlttgfﬁ}i'ﬁﬁﬂ@ﬁ

i G



SHES AR BRI A E LA REES, NTEARROEREEEIAA.

CDMA REY HHEAR EABRERNEREGEREAR, MEFTEAEVEET-ERFESH
EWELEHE, A— M FRIEXRTHESE RN S EBEISFT RS REERES W
RHT R, BERE AR ZE B L, BRORGE TS ER R , Xt I R
FEEHXAR EREESRAEFRBENEFFESNMRY , ULAGFRER. A
MBS @EFILITUBAR - MR HEEGMEHE EFIDBEIRHEE —
BB, FFES A M EFEIREAHR, BV EERNRNEFERREK 4
ARMBHE (EFI.TUSENHFAFEEZRAGERE TR AMEA T ERERAN
B,

5. €45 % it (SDMA,Space Division Multiple Access)

Zr L4 (SDMA) : XFMBEARARKE RS EHRARMEE NTTELHFENEL
R, ZREERANEN. 20X E—FIELFEREZNRE, S KE0 MRS
16 31 R 2R 1 AR TR XA, b 1T S Tt X 64 st R 3 5 T (R — At fi] B0 46 45 D A TR A9 5
BHT LA, EMZABRESERTFH. SDMA REMLEEBRFENT .,

D) REKELENKREFTAEXRETNESHBTHRERBE A LERBR TR
R IHFEREREFS. ‘

(2) P K SDMA b 88K L B A AT BE A, 0t R 3R B A7 3R 05 AR P . T
HBERHEFENNE.

Q) MBHEMREFEESHUAEG T RBTHE, h4BEURERAFANES. BB
MR BUAPHESERARBEAARE . MEMAAHEERTRESNLEE
B

) REHHTEBITE, HREEI T UL EEBE SRR ES., AR E,
AL KA SET LB B RS A SRS .

(5) HELRABYERM b, RAREBESEZSAEE LR EMBRES, AR
SfFEB 5.

A LAWE, SDMA RER BB A — KL EEE LR KB OIS B4 RB 4
WS EAEE, B~ REEHTUATLRBRNES IS MBTHRIIE. ABILET
oW Am M RTHEIBSESAYEEEL X m £ AEE. EESENHES % \
ROGEHERBEMETXHE, R E R ER FRE, Bl R, SDMA &Sl
RARTBAMSEN, R RGEAERROFIEATT U X RE LS, TR &R 5%
A% E,

WIL TR, BRBEEATAERBRT NEEZABIMEATE., MRBHE
BT0R >0 T B4 3R A A PR A 40 R VR0, B 4> 24 8k (TDMA) JJi 4 2 5 R

. 10 o



(FDMA) .15 4r Z 4k $2 R (CDMA) B 8| T " Z BN . HFE R EA E# 7 7 GSM
CDMAGERX F|F 3G & +# COMA B KX FEM B HERFMLE. ERN S . A HX
3R EHEFEARCEMBA T RSB, FHENHEHAMRECERER THRR. S0 Z20tH
A (SDMA) M58 T 50 i) =4t AR X AL G = dEBOR 3Lk b, ZE S8 D0 4 =5 [A] b
BRI FE T 930 i 7 X AR B sh B P AU B T2 (6] B B9 A 8] i & A Fal — A%
SHYEEER A FIRE, IR BB [EH ARSI A T —4 528 573 79 498

115 E#azZEmeiAR

1. BEZH

TEXCHE 815 P R SR ARG s i S R B, R B TH I e R, M E %
5B, B ER AR F R E R A M H Bk, 104 B B B 9358 bl, X4t i
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