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(O PAM(Pulse Amplitude Modulation)
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O PCM(Pulse Code Modulation)
Analog A5 HESIE 5to] PAMIE THE th ¥A8E B538H5 AA digital 41
52 wEo] Aaels MR

@ PNM(Pulse Number Modulation)
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ZIZHZE(Amplitude Modulation : AM)

Asrte] 2700 wet v QB ASATE HHA

e. = V.cosw,it

e, = V. coswgt

e = (V. + Vicosw,t) cosw,t

= Vc(l—l— %

c

S
cos wst) cosw,t

=V, (1+ mcosw,t) cosw,t

03

=)
e

eqny = V.(1+mcosw,t) cos wt = V,coswt +mV,cos wt cos wt

= V,.cos wt+ 5 CoS (w, + w, )t +

M1 (S

mV, mV,

5 cos (w, — wy )t

K2 EHALETHCY) HI3RH(GIETHCH)

rx
olm
rx=

rhu
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P, {\/EJXR <7 ey 4P[W] [ I ESE]
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_— 2 2 2
2 1 m”V, m? vV, m?
_ il - = 2 = ol=I0HH M=
P, ) C & Vi FRRAEY? 1 P W] [sHEm 2]
m2 m2 m2
Py = P(1+T+ T) - Pc(1+7) (W] MUEESUSSE]
2 2
m m
PPy Py=1:= -

(a) ¥t (b) Azt
(0) M2 m<1(100% []Th)

(d) m=1(100%) (e) m=1.25(125%)
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cm=1FHAHZR): V.=V, A4S = A GH|7} o 7P o]AH ol
(2) AMSA! Al
0 f, f £—f £+1 f, f+1,
(a) B3} (b) AJE DSBY} (&) (c) J,E SSBu} (23} ¥l
f, f+1, f, £+, £—f 41,
(d) R;E SSBukAzHilEmh (e) H,E SSBu (4 ¥4} (f) VSBY} (5 2t )
RIZ 12[V], Ft4 10[MHz] Q| BHSIE RIZE 6[V], 1[kHz]Q| BRI} AMS 2 FIZE HX St ij
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1. FIOk= HE(FM : Frequency Modulation)

Vs = V COSpt( 27Tfp, fp : :S‘_); —%—.U:I'—}l\—) [)n\_liﬂl’]

V, = V,sinwt(w = 2xf, f : B Fa) [2FSI]

A
Vi = Vcsin(u)t =2 sinpt) = V,sin (wt +m,sinpt) DilSESIT

mf:

JoiAE
I

Af - JJEHT-’JrT?iO]

AZ(Band Width)
BW=2(f,+ Af)=2f,(1+m,)

OREEESRE L @—% % 1l Aol AL wEel e ) ok

2. S|4 HX(PM : Phase Modulation)
V, = V,cospt (p =2af,, f, : AT FI5) [+1SI]
V. = V,sinwt (v =2xf, f : B FI5) [2HSTH
Vpur = Vesin (wt + A6 sinpt) = V,sin (wt +m,, sinpt) [T

9lo] Aol ask Hh 14 Wolrt Hl3, m, = SbAzAST} He
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(1) Al O Z2H|(S/N Ratio)

S/N[dB] = 10log%[dB}

S/N9| g2 ZAE Az, BR7F FH5olBg S5 ol 22 AHE %5 60[dB]
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@ M-A FSK (Frequency Shift Keying)

® M-#A PSK(Phase Shift Keying)

@ M- QAM(Quadrature Amplitude
Modulation)

LS £ 6471 QAMO| LHZ 5827

@ 4[bps/Hz]
® 8[bps/Hz]

@ 6[bps/Hz]
® 16[ bps/Hz]

ENZY9 WS AL

271 ASK(Amplitude Shift Keying) 159
TESET1H1,200[bps]0|H & [baud] S
= O

@ 400[ baud/ZE]
® 1,200[ baud/Z%]

O 300[ baud/Z]
® 400[ baud/Z]

0@



46

X1

ENEE 9

ENZBH

AZH|

QPSK(Quadrature Phase Shift Keying)
AZ9| 2(Baud)7} 400[bps]0|H H|O|E| &
SE5= Aol
D 100[bps]
3 800[bps]

® 400 bps]
@® 1,600[bps]

AlZ71240| 7791 THAAS. Nyquist 714

i<(Base band) ZHE2 Solff H&SSHIAt
St Ol Q72&l= 715Uy J‘H"*EHO”'L7

i B
1

2
2T T
1 3

® ©
N

@QT

SUEET} 200baud]0) 2R G S
20| 42 [, 1= ZHHIO|H HESE=?

12,000 [bps ]
® 48,000 [bps ]

@ 24,000 [bps]
@® 72,000 [bps]

S M| Lhef=0] 40[kHz, S/N HI7H 15
U F28YR?

® 4 x10*
@16 x10*

@ 46.8 X 10°
316 x10°

FMZAI710i1A 0]S0| 15[dB], EiSX|27t
1.4[dB]Q! Z57| &CHof| 0[S0] 10[dB], &
SX27+ 1.6[dB]Q! & T2 277} QLY.

|_ o=
O] =719 =

R
D 1.34[dB] @ 1.44[dB]

29 30

4O 5@ EHEE 10

® 1.54[dB] ®1.64[dB]

TSR0 TSt % 5 521 %27
78 oS1s

@*.slxﬂ :

®32719) §-29 GolHe) FeAs =

01 = S/N
—S/N ojc},

@ T 227]0] F% e
8A%9] o},

1o
EN
nlo
A,
~l>
rr
o,
fuk

ek

FM 871001 A4 gas A

71H O Zh0iM =22 S/NO| 225]
Sh= S0| LIERHTE O[IHO| 12|
Sloj2tar ok=71?
@ SAH A (threshold level)
@ T2 (peak level)
® A= (signal level)

@ =4 (noise level)

A AP
2a
< O
=T

ChS 5 441 81 80| 7Y W2 27427
o
-

@

=

Zzo
=

i

I 417] FEAS(NF)
7} a

@Y Bo] FI 417 LEAS(NF)
7t e R

@Yo Y 417 LA NF)
AL R

OYeIBo] FI 417 LEAS(NF)
=

Y

2@ 30O 40



2HYIEA

ZIZ 12[V], FOk: 10[MHZ] 2] HHEATLE X
Z 6[V], 1[kHz]Q| HELD} AlS2 XIZE HX
& [ HERL?
®25[%]
®75[%]

@50(%]
@ 100[%]

AMOIIA IOl Fet 1V, ,, = (100 +

60cos2m400t)sin2m X 10t M HEE
=2 [%] 2R

®30[%] @40[%]
®50(%] @60[%]
RIZEHXIO| AL (1 )0f| CHEH AH = E
2 A2?
OB¥RE m=10¥ IHRIH(ASH})
AgL vdat Meo] 158171 ok
@HRE mo] WErs éﬂrtﬂ AL
At

@ HRE m < 1o]d g EAX &AL
<=t}

@WRE m > 10| Aguto] FZo| ¥
Xk

LS & T HE(AM)OIN 2EAZRT | U0

@ WEAZT} 101542 o] LAyt

2% 20{LIC B ot 7@

st 2R

Cig 5 AMOIIA 2HHZETH SIS T &
OlLt= Sttt 2V Bl 227

O mzute] @ 12} eI,

@ ARFoediEel golxas g 5
Alo] E4lg .

® BR=7} 7= o] 271 3lE 0] dofdt.

@ =9m7t ol A=At

MBI AlSO| HEAMZ 60[%)] XELHE
(AM)SH SA1719] HESTH £4240| 600[W] Y
4L AR TH2 AR

D 908[W]
® 708[W]

@ 808[W]
@ 608[W]

100[W | H2{9| HESIIE HEE 80([% |
2 TIE HESI0] MEoHIAL 8 [ff DRI}
o| &£ M2?

@92 [W] @ 100[W]
®132[W] @140 [W ]

AM(Ampltude Modulation)OflA] BESIH X
Q0] 10[V], HEE7} 80[%]| Y I A=Y
=2 Z Ve

@®2[V] @4[V]

®6[V] @8[V]

47



10

11

12

13

¥

X7t 60[%] Q1 AMEHZOIN HESTILO|
T T1=40] 300[W] [, SIELIC] M2
O
®9[W]
®27[W]

@ 18[W]
®54[W]

CtS & DSB-TC A|AHI0 LSt MHOZ £

SRS

@ 2719 SHE 7™ oH o] §h
Sup7t ZoEh

@ Z2HA A3 Envelope Detection) B
< ARESiA xRtk

® FM¥4]Ech= SNRo| "ot

@ SSBHZ0|| H]5| HHES vkt ARSI}

DSB-LC(Double Side Band Large Carrier)
TIZHAR A0 AMIEAZRILO| SIFIT :
HESTH: ASOCHO| M HIg=E &2 A2
(Et, BESTfO| MH|ES 12 A%)

Om®: 1:m
@m’/2:1:m?/2
®@m?/3:1:m2/3
@®m%/4:1:m%/4

1000[kHz] BESTIMNSTt 3[kHZ]Q| A&
ooyl Qlol] RIZHE EJUCHH AM 4S9
I ﬁfﬂ!E%*.Oﬂ LIEfLI= HE2 T30V
@ 3[kHz], 6[kHz], 1,000[kHz]
®997[kHz], 1,000[kHz], 1,003[kHz]
® 1,000[kHz], 1,003[kHz], 1,006[kHz]
@ 994[kHz], 1,000[kHz], 1,006[kHz]
03 na@ 12 @ BO 14O B5®

14

15

16

16 @

2446|0200 o IR

r2
ox
o
=

HEMNSTtm (t) = cos(27f,,t)
= UESIL f 2 ARSI DSB-TC HASH=
Z = LIEHH

A A5O| AMERS

o
? tH
=)
—_

®fm7 f*m’ fc’ f*c

@fctfm —fe=fm

OfctSfmrSe=Fo= et s
—fe= I

Dfctfmfofe=Fm—Fet fonr
—fom S m

HEMSTE m(t)= cos(2nf,,t)Ql Hoidt
E kST £, % ALE31H DSB-SC HESH=

D fons feims for [

@fctfm —fe=Fn

Ofctfmrfe=Ffmr —fet o
~Se=Tm

Dfctfmfo —Femfm —fetFm
Jo=Je=fm

LIS & DSB(Double Side Band) Z4l0f

H|510] SSB(Single Side Band) 2219 ’é*

Hoz E8 A=?

D5A1719] AHjEHo] oF 30(%] A=
ol
@ A=A Holgo] JFo] oF 6[dB] A
T A=

®SNR 7JAdo] HF Heo] &5 ff oF
12[dB] = 7A€t



17 HXEE m=1(100[%])2l ZL SSB
(Single Side Band) &$A17|9] LT
DSB-LC(Double Side Band-Large Carrier)
S| T T20]| ol 0= e AQR=IF?

©1/24 @1/380
® 1/44 ®1/6
18 L2 = VSB HX0|| List MHOZ E2| 742?

OF Zh 5 oA g Euidis &
A3 AASA] L1 1 YRS FFAA
ol Sutdiet A A5

@VSB ¥z SSB #WZxo|| H|5| 25~
33[%] 4= AEZ WA ARESHA
gt 71eks] whs 4= Qloh

S &3] AASHA

19 C}S & VSB(Vestigial Side Band) SAIES

Alof| CHSt AHOZ 22 A=2?

O ¥rEate] g 4l
2} B3| R4

@AFEHZE QIsto] WhEuke] AFSuir]
ot sIEutE A ASsh= A
® Fuo] £S5 £0)7] ffote] Hx & 4
Bt JS5u 5 ©A) shwk #Hgk A

¥ 7@ B8O YvY® 200 21@

20

21

DAZEzON] AFO| Surfe] e
L X Al50] 1¥o] tfS5l= *é—‘?’——‘%
27 AHARE e} vhix) 5

CHe 120 LIEft VSB2| H
HEMS m ()0l FIpIt /£, °._ “._-g-llf%
=ol0] DSB 4SS PHELL 0IZ VSB ZE
H,(f)E SIAAM HSASE BRELCE O
IPH0IM A BEl= VSB TEQ| FI3H
OF XMH5t 7HL?

r

cos(2nft)
H,(f)
A1
/ 1/2
@ —f f
H,(f)
A1
/ 1,/2 \
/ N,
@ o )
H,®)
Al
® -f £
H,(®)
Al
@ -t f
CI22 8VSB &4719] 7+ QAE LIEfH
25 5%

@O PN(Pseudo Random) 1=T

@ Y =-&2E(Reed-Solomon) AT
®@dleld QAH=H

@ EFE X (Trellis) UFT

49



22 L2 = SSB 41S0]| Ciigt AHOZ S 2427 25
@SSB A1S= DSB-SCe o] 57140
oo Ao Wz ATE IS

o]r,].

SB A1% DSB-Q] = 7H SHE LT

% mlm

@
%)

©
ox 9
[o
N
)
ili=}
o
e
N
>
o
-
o
i)
rol
i)

SSBE A %M

@ SSB 4lo= BEZ7]04 9] Fulg= 9l 9
o] QAjof| thgt FFol DSBOll FF
2 PA= AL}t Akt

26

23 L}Z & SSB S| AN FHTA| THZ

O] A M=i2 HEST M20| H HHQIT?
@ 0HH @ 0.254H
@ 14} @ 1.584

24 CiS = DSBY} Hlmst SSB tAlo] exo | 2/

227

©$41719] 203082 SSB HA]o] A,

@ $541719] 3l2+= SSB WAjo] Jidksitt,

©® SSB WA W Fuke oPeE Ua
= o

@ SSB A2 24 Hlolgel ot IF 28
o] A,

H 2@ 230 2D 25 260 270 28Q©

2446|0200 o IR

CHS J212 0fH X mpdieivp?

Ji Data
WAL

Carrier

WAAMAA

Modulated Signal

@® ASK @FSK
® PSK @®QAM

FIR= 100[MHz]Q HESTHE 3[kHz|2| 4
SMZ FM HXY O Z(0f FOi== HOPt
18[kHz]OICt. BARX|= HORITF?

@3 @6

®9 @42

120[VHZ9! HESTIE 20[kHQ! AlsIz
FM 25342 T ZIC) 200 T0[7}100[kHZ]
02 BRI nfI7?
®6 @5
@4 ®3

80[MHz]Q| HEAIE 10[kHZ]Q| A& It
22 FMHE 6% o ECH O Mo}

+60[kHz]0|H HEX 4= 0172
D4 @6
®38 @12



29

30

31

32

33

¥

2HYIEA

250[MHz]E FM&2A17[9] 5[MHz] EI7|
0llA 4,000[Hz] HZ=ASZ 200[Hz] 2| Z=It
o HOIE &4 Il SAV|9| XK=

@25

@50

®0.05
®20

A FMSAT |2 SAI5k= A& 2|0 F
O mO|7t 30[kHZ]0|, HHZE FOE7}
5[kHZ] m, O FM A1Z9| CHHZS?

®10[kHz]
® 70[kHz]

@ 35[kHz]
®100[kHz]

FIEr7tB0[kHZ] 21 et ASE 100[MHz]
O| HESItE Mt G0 X0 Sl ™
017t 500[kHz] £ =IRS ZR, LWHE FM &
SO| = FM XX [e= 212t ORIV f?
@®1,100[kHz], 10
®1,500[kHz], 20

®1,200[kHz], 15
®1,800[kHz], 20

FMEHZOl|A] ZRIH: THO| k2| 240] OHS Xt
CHH SO FMEHZRY oitt HELSO| If
AZS B2t & W, HOH FV HESH 4150

=S ZAkRket 242 201
@B ®2B
® 3B @ 4B

A8 FM US0M= 71X AlS2| i
£ 15[kHz]~30[kHz]2 31, Z|cf I
HO|ZE A f =75[kHz]2 M5l Q/ct M
SHHSEES 2} LY 200(kHZ =2 Edk=

B FM 480iMe| L tHZ= Z0ebp

@150 [kHz] ® 160 [kHZ]

29@ 3V 3MD 3322©Q@ 33O

34 @

34

35

36

350

® 180 [kHz] @ 200 [kHz]

® 2| (VHF) 9] SA4lof| Agsict,

©AF Fu5 GeiBo] Yk,

Ct2 & PM(Phase Modulation) SAIEA]

Of TSt MO THX Kiprot 2427

OEHxE Qlsto] whgute] i)
&} siEutiE A Adske 94

@ FHeo] £ Fo)7] foto] Mz & 4
Ee dSud) & DA skt #3 A

] Z1Zo] djsto] wkute] 9

=
FE HE A=l wet HepAYlE WE

A% Suprjo] Eg
£ Wz 4150 1ol tgehs JEg

A AHAREE W] YA FE

Ct2 & PM(Phase Modulation) 22| &

X0 LSt MHOoZ £ 74e?

O FM(Frequency Modulation) A2}
Zo| Bx3t & AR AT E B
HellA HEZE BHAIZIL

@ PM(Phase Modulation) A% % &
g9 F2 AgAHEHL Zulgo] u}

2t AT ghe 7.

36 @



(3 PM(Phase Modulation) 4139 A&
o &Hl= FMeO] H|siA Fa7 =
255 It

@ PM(Phase Modulation) WHZ7]ofA]
APAZ3A| (Preemphasis) ZE, HX7]
o AFS-EA|(Deemphasis) ZEHE A

Astol 4S9 IFS B,

37 PMEHEOIN ZIE: HO(k, )2
RCHH SHe) PM 2} SiCt
HY=S pet g o, PM st
HES AR 22 E01RF?

| 0] DH
HHEHAS 9

Aso| If

B ®2B
3B @4B

38 PUHEE SHIX} 6|~E 42 $11r_¢_ HX 3|

39 Of2H IJ2ut 20| FM HXJIE 0

@7 = (W) A&7
@ (7h) A&7 () =
®(7hH = (H) w1271
(7h) wl&71 () =
HY 7@ 8D 9@ LD NO 20

40 CIS 22 Ofi BXHIAI0| S22 LIE}

Hhﬂ? (T, TN m(t)E Y™
fc'— B ]I|’AO|[:_|')
m() &) ’2::1: > =)

Acos2nft

Z(Narrow Band PM)

@ P AZHZ(IDE Band AM)
® DSB-TC
® VSB
41 CfS F OXE HE 9iHe?
O PAM @ PCM
3 PPM @ PWM

42 PCM &719] 28k =M= HIE 22?7

OLPF — Sampler — Quantizer —
Encoder

@ LPF — Encoder — Sampler —
Quantizer

® LPF — Sampler — Encoder —
Quantizer

@ LPF — Quantizer — Sampler —

Encoder



43

44

45

46

47

¥

AHLIIEH

40[kHz]2| IHZS Zk= LSTE Al PCM
(Pulse Code Modulation) A|AEIGIA @7
L= &|A HE5) FOpE?

@ 40[kHz]

® 80[kHz]

® 30[kHz]
® 60[kHz]

27f20| SANIEZ TSGR PCM/TDM
O] QICt. 2+ A 6lkHz2 CHEHIB 12!
CHD BiC}. 10H|E POMES0IZ AR5t 2
2, TS HZS AR

@ 1.44[MHz] ® 2.88 [ MHz]
® 3.44[MHz] @®4.88 [ MHz]

L

b
I
o,
=2,
>
e}

e, Aol M

64[kbps] O PCM AISE ISI(LIE2t 2t
&) Q0| 4413 4 UEE Sl AREO| 5

ATHOIZS njolp

== =

@ 16[kHz]
@ 64[kHz]

@® 8[kHz]
® 32[kHz]

>

145t A50| FIEM0] His 52 FIeo)

A o
o —
A =
=4S (28
o
-

T

HISTIE 0[85101 02} 18 X
SN0l CHS 101 TIBBH= A2
A

OEA 571 A& B4

p =)

B3@ 4 5L 4460

48

49

4 @

Chs & AR H=EX 7170 tigh 2o =

OHAE dol8E ofd= $A AT
oM ARgsh= 7171010

@ YA Holgo o3l whESmRe] ZE,
Fuke, e MR,

®FilVlE 4159 wSute g2
g olgsh= F71dT7E 3t

®IHZE ANSHE H59 el

of

LIS & CIXIE X S 340 st 23
o= S A2?
O I Ho] HMR(ASK)= Faue] U=

o JHE A= uraog 2% WA] 474

mpo] FHE Al HpAog 27}4x] 9]

23142 o83 B, 4% FA| of



H1H AHGIEH

50 CHSQl LIRS HX wen 4go= g o

2ot A2?

@ ASK : 7+ /9] BE g 7] e F
Tk ASE i3] ARSI

@FSK : HIE 2 Uehy7] 93 ik
HSEARIT

@PSK : = 7§9 HIE ol 7] ohE A
2 tiSsto] ARSI

@ 16QAM : B EZ U7 5 94
I AFZ BF WS,

~

51 Ci2 & ASKO| thet Mzioz &

DEAE HolER ofgE Wt
2o wxsh Wtk

@oE Yolez obge wbut
AEL wzsle Aot

®UAE Holgz HAY A5E Wgs
L ajolet,

@oreE Holgz UAg A5E vz
SHe ajolet.

rio

e

A

fus

1o

-

52 T+39| JE2 Off H= ORyeIf?

il
1l

AAeas | OFF ON OFF ON OFF

D7 Wl ¥z @XE Wo] ¥z

@ %544 Wol Wz @ 94 Wol Wz
HY 50@ 513D 5@ 58 @ 5@ 5Q

@ FAAZERE 7|AHY NRZ 4155
510, 13t 09] dlolElE WAt

@ 7IANY AsE BEFchs IgoA=
5714 Antet vls714] AoE AR
4 Sich

@ 7|AA o] B4 NRZ 4152 B3

ol dgdE &2 7€ 0189

=

54 Og & Z7| 2HO| HE= TIe=M X%
CIXIE TS0 ASRAL 22| SEHof T

ot71E2?
@ ASK @FSK
®PSK ®QAM

55 Og & EE0 M2t RS H

e
I
rlo

7= T

56 LIS & FSK St &40 Chet 282 o=
AR7F?

DordE1 FRASE HAE ALEo|
Hd o ARgshe 71EelH

56 @



57

58

59

AHIL2R

@ YA HolH o3t 1& ME HE 9
OS2 Wgslke 7Eot.

®@HAE HoE 0% 15 W] Ft
5 HsAA Hule 7&olt,

@®dYA4 dolg 03} 1S ¥Eue] A=
& WA Huis 7lEolth

AMB0| A7+ K7} POMFZ0] S5
7

T 702 2= MO[OA Hetel= TIXE

@PSK
@®MSK

o

CPFSKO| CH

@ o] A%AA FSK M2

@17} 09 7] o FoE DEsto]
F M9 ASE WAL, AAE
i "ol o] wt AeE Aeish= 1
Holct,

® VCOE AH&3te] Alee| Futg 7
Sk W R ASE AT 4 Uk

@ CPFSK 4l@+= ¥yt FSK 4129} v
oto] FBjHA(Side Lobe)e] FHojA=
&3o] At

 9BOR BTHEE 2427

r

mu x
s
0,
o

KHIEZ AT A= 17 = 2" A=Aley

£ HSIBI=H| MFSK(Multiple Frequency-

Shift Keying)0il Chet o= S 22?

@O MFSK+= 5714 Ex4o] 7ks3itt.

@ Zaskes M7R9] Fut FANE AR
Kissg

57 Q@ 58 @ 59 @ 600 61Q

62 @

60

61

62

63

63 @

® k7t AR AFREE Fuks 5Tt A
S0 Z7,

@Mo] Axe] wet AgEE Tjelo)
s

Ct2 & CIX[E HojH 04 12 O ER &
LTS Aol MESS I HHESIHO| 2401 &
O] Bli= HXE 7|182?

O ASK(Amplitude Shift Keying)

@ FSK(Frequency Shift Keying)

® PSK (Phase Shift Keying)

@ PCM(Pulse Code Modulation)

18

PSK HZAS = FHOO[E0]| 2t HE

ol 1f
I R=71?

0

SELE
O Fp ® W3
®a% @ gt A=

Ckg & 27 PSK St gA0IM TR (o]
B 01t 18 YAt R ()= eFch= X0
[e]

71 OFdH0[ 1L QFgetof?
@ 0°9} 180° @0°2F 90°
®0°9} 45° ®0°2} 30°

@FSK

95



64 LIS =

% BPSK(Binary Phase Shift Keying)

EAZREIAOY| CHSH MO = S A=?

@75 dHlole ] AEgtel wet vguke]
Vol MAE= MEHo |t

@ 7130} JPANE ARgol Zhssl /g0l
B 7d B35

® AHHEYE2 ASK(Amplitude Shift
Keying)?t Zo4 HE oF SE2
Hr

@MA PSK #2]9] fig=
Wa19] FrE wheth

i

O O Eﬂ}—

d

65 CtS Z DPSK £24-A17|0] 7 QA0 SHt

EIX| Q= Z42?

DAL= @ =3z
® A 3H 7] @574

66 OQPSK WAl2 QPSK rAlojjide] 180° 9|

o HelE MHot| floll 1-CHO|LE Q-CH
0= SHLIE delay AI7|=H| O] 242 Z0t!

71 (H, =2 ZE2 TS Olct)
DTS @2TS
®TS/2 ®3TS

67 |2 = QPSK(Quadrature Phase Shift

Keying) Ci&l OQPSK(Offset QPSK) 24
2 AB3l= O|R2 71 XMkt 2427

O ALES =017] AsiAoltt.
@sz% A4E2 BER(Bit Error Rate)
< 2FF7] fsiAfolct.

HY 664 @ 66@ 660Q 670 68@ 6 @

2446|0200 o IR

® 180[°] SHHISIE A AsiAfolet,
®4417] BRES Fol7] Aol

68 24
ol0f o2 B0

S0l 0 741 &t
%“'%OI’“W £ CIXE TS|
sst5t 7

iOI

69 TS & US| T=F S HalAFA E
?

70 T2 5 QAM AlAgle] M50 Cist Ao

ER2 A=

D It ABe] 2o FAH,
@ Wt Fuieo] xgor T,
® Fset A% 2goT LAt
@ F40t WHgshe] 2groR A,

71 OAM(Quadrature Amplitude Modulation)
EX710M In-Phase 7IE=AS7t | MRS
SO=H AEEl= A2?

2= @ e
@ AHSIEH @ AgA e &7

770 7MQ



72

73

74

75

76

77

¥ 70

AHLIIEH

CIS 5 QAM 34-41712) 401 sHst
K| ¢h= A2?

@ AHEILH ORIl

@ RkSuRAY7] @ AW A A2
CkS £ OIXIEHZOIM M-ZI HHXZ Sxist

M Tl S80| 7HY 2 HEYAIR?

O M-Z ASK(Amplitude Shift Keying)

@ M-A FSK(Frequency Shift Keying)

® M-A PSK(Phase Shift Keying)

@ M-% QAM(Quadrature Amplitude
Modulation)

Lk & OXIE HE S 9N 5 22 T
QI 42 HIE 0f|24=20] 712 M2 A=2?
O®QAM @ PSK

® FSK ® ASK

CH2 = 647 QAMY| [HHZE S 887

® 4[bps/Hz] @ 6[bps/Hz]

® 8[bps/Hz] ® 16[bps/Hz]

CHS = FIR 80| 71X &8 HXHAIS
FNRIF?

@O BPSK @ 00K

®FSK @ QPSK

2% ASK(Amplitude Shift Keying) 21&9]
&Lt 1,200[bps]0|H E[baud] &=
= YOiRI7F?

O 300[ baud/Z] @ 400[baud/Z]

3@ 40O 75Q@ 7@

77 @

78

79

80

81

82

78 @

® 600[ baud/%] ®1,200[ baud/Z]

FSK AlS9| H&XETL1,200[bps]0H &
(baud)& = HORIZR

@ 300 [baud] @ 400 [baud]

® 600 [baud] @ 1,200 [baud]

QPSK(Quadrature Phase Shift Keying)
A59| E(Baud)7t 400[bps]O|H H|O|E| ™
SEE= o
® 100 [bps ]
® 800 [bps]

@ 400 [bps]
@ 1,600 [bps ]

EMEETH1,200[baud] Y M 4AMA] QIAtH
ZE 51 OO MS He= Z [bps]217F?
D 600[bps]
®2,400[ bps]

6 ® 1,200[ bps]

2 @® 4,300 bps]
640AMQ| AlE£LT7 19,200[AE/%]0]
Ct. HI0|e M&SE= HORIZE?

(D 115.2[kbps] @ 153.6[kbps]
® 307.2[kbps] @ 1.2[Mbps]

100[kbps] HIO|Ef2= CIX[H H0EIS TS
& 42 16-ary QAMS| HETEE]sps|2?

O 25[ksps] @ 50[ksps]
® 80[ksps] ® 160[ ksps]
7903 803@ 8@ 8 @

57



58

X1

83

84

85

86

87

¥

H HEGOEN

MEZIH0| 72l BAMSE Nyquist 71X
[i%(Base band) A2 Soll &SIt
SIC}. O 27&l= 7K AHIHAEES?

2

©
sl -

©

T
3

57

SMEETEH 200[baud]0| EQ H AMSE|

WOl 4 [, 12 2t CIO|E] TEEREE?

@ 24,000 [bps]
@® 72,000 [bps ]

12,000 [bps
® 48,000 [bps |

MEMZO| CHHZEO| 40[kHz], S/N H|7}15
Y M TEE 2~ U= MEBH2?

@ 46.8 X 10° @ 4 x10*

® 16 x10° @16 x10"

FM=21710i1M OIS0] 15[dB], EEXl7t
1.4[{dB]Q! 57| 2H0fl 0I=0] 10[dB], &
X571 1.6[dB]Q! &£ THE 2717t AU,

O =41719| SIS Rl=?

@ 1.34[dB]
® 1.54[dB]

® 1.44[dB]
@®1.64[dB]

2417|0ilA 0I=0] 20[dB]O|1! ESXI=7t
1.8[dB]2! 27| SH0f| 0150] 10[dB]O|
1 ESK 2.4[dB]2 =717t s BR

O] 41712 SEESAlr= L0V

® 1.30[dB] ® 1.34[dB]
®1.87[dB] ®2.35[dB]
BD 8@ 8@ 8@ 80

88 @

88

89

89 @

CHS 5 441 394 20| 718 W2 £7127

DYEo] W 5:417] FEA(NF)
7} a7

@HE0] FI 5:417] LA NF)
7} Ae A

®HE0] Wi $:417]
7} Ae A

OHE0] FI 5:417] FEAZ(NF)

=

[ 5 Of2] SAHI9} HIwl0 CIx]

SISANIHIS M5t 20 S2I 2427

DFS Ao FHAY MuAA G
Ry & et

@ ol 0|3t Tt Au|2vt 7hs
sk,

® &2 "] AETE = Q.

@ G Holi} 2-gul.go] uj$ uje.



