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2 5. k2 5 LI|AIAE (Nyquist) E23} FI4(7) 2 7He gare 2#e?

®fs = 2fy
@ fs < 2fm
B fs > 2fm
@ fs = 2fp
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2HIZ2A|= f; = 2f,0|LC}.

@ X — fs < 2f»0|H LIO|H AE HE3 FItHLH SO HE2|0] 0| Liiet o~ QICH SHIEA|= LIO|FAE
B2 =047} f, = 2f,0|Ct.

@ X — fs > 2fy= LIO|HAE FOH4HL
LtEtLY = S4I0] OL|C}. SHIEH = s = 2f,

> Wy

QFE XOIE
B0t F2(2 518 =0t LIO|F{AE HES Tt XN E 2F5t7| &lCt. 0| 2X FA|Z2 2f,0 1, 2Lt
SROH A2 o] W = ACH, DLL =2 22 A4S He X B2t FoH-0[Ct
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ZIZ0| 10[V]0|T 47} 1[MHZ]Q! HIATHE FIZ0] 8[V], FIt4 3[KHZ]Q| WELZ HE

= 6.
HESIRS M HEE = R %712
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3 80%
@ 83.3%
Het 3y
EN Z2IE
O] ZHl= TZF A (AM)0| M Hzmpo| FIZa} & mo| FIXOZ HELEZ F15H= 2 H|0|Ct
=4 3e
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1. ZZH|E p8tH m= 2 = 0.80]|C},
2. WM2=Z HHEM 0.8 x 100 = 80%0|C}l.
3. M2t HE T = 80%0|LC}.

MX| mCt

(D X — 50%%= Al A2k 80%%2} CFELE, ‘50%’7F OFL| 2} ‘80%’ 7t =L}

@ X — 75%+= 8/102| BHE20]| OFL|C, “75%’ 7t OtL|2t ‘80% 7t =Lt
30 —8/10 x 100 = 80%0| 2 2 H|At Z1}Q} 2UX|SICY,
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1671 PSKE= 8 4120 log; 16 = 4H|E S A0f LT} BPSKS 8 420 log; 2 = 16| ES Ao B},
L2 U|E HAEI 22 TA ¥ TN Ha I Z0| M2 Sof ulzsict.

logz M
Bigpsk _ Ruflogz 16
Bgpsk Rpllog; 2

Rs= tI28, Ry= HIE TS E, M2 914 HEiQ| =0|Ct. TS T ZF0| H= S0 HIZSIEZ O] HIE2S

AtESILY,

A2k 28

1. 1671 PSKe| MET HIE 4= log, 16 = 40|Lt.
2.BPSKe| 2T H|E #==log, 2 = 10|},

3. M2tM Rs, 16psk = Rp/4, Rs, Brsk = RpO|Ct.

4, 9 Z 2| H|= Biepsk/Bepsk = (Rp/4)/Rp = 1/40|L},
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M| Tt

@ X — ‘4Hl’'= CHAY Z | H|E A2 A Ltot ZHo|Ct SHIEA|= 167! PSK| M & T =0| BPSKe| 1/4
HHO[CE.

2 0 — 167! PSKE MET 4H|EE MASIOZE Z2 HE MAENM NEED 4 HHE0| BPSKe| 1/4
b7} EIC},

@ X —8Hf'= MEY H|E = log, 16 = 42} 9X| =L}, SHIEH|= 1/4H{O]|Ct,

@ X — ‘1/8Hi’= 16%I PSK2| AlEE H|E 45 SH|EZ &3 £ ZI0|Ct, SHIZ A= s MEE 4H|EO0|E2 2
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QL JOIE

X MEf £ 162 JCHZ CHEZE H|Z A StHLE, CHEZ Q| H|E "I 2 A|ASH7| £ICH HA oF M=0|
RHst= H E 2 log, MO ZE 13t 5| MEE0| O0t2 ZASICH= MS HE8irt,

CHAl LI H o= A mhE

Z2HEHSEQ M-T HAX LHHZ H[ WO M = logo MLZ HET H|E £8 71511, Rs = Rp/log, ML=
HEE9 HIE AN 22 BA Y Z20|H T H[Jt 2 tHHZ | HIJt It
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® In 20| H2{|StCt.

@ In 201 HH|2StCt,

ek 4
=§| ZQIE
SZ= Alo|=22| el 2ol MM 0| & TAH|Q X|EH|Q| AFHZ 0| gHH[|SiCHE 342 2= 2X|0|Ct.
= He|
HEZHe ZAL a, Q2 M9 XIAL2 pO|Ct. S A0|20|ME= b > a0, F XA H| b/a7t HE2ES
ZHHC}

O[Ct EHel ZolE HHEY2 C' =2ne/In(b/a)o|Ct. R E=H|2t 2 R | AtO|o] S H7|HE HEdHH
HLIXIol In(b/a)7t LIEILIEZ O SAIS AFSSHLY.

MX| et
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QIR At LHEEH|2| X[ SH| 7t S0{ZtCt.

@ X — In(ab)o|| gHH[2|3tCH= 0| ERICE SHIZA = In(b/a)oll Ba|2{| BTt Bhd|2| 2t = XX
oto| &to| = 0| ofL|2} H|o|C}.
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@ 0 Al?lel H&& == 64[kb/s]O|C}.

@2 A?1e ME&E= 6,312[Mb/s]O|Ct.
@ 3 AR MES = 44,736[Mb/s]OICE.
@ 4 A9l ME&&Z &= 274,576[Mb/s]O|Ct.
HEH 4
£X| ZQIE
NSA 2AIo| CIX|H CtE2t A QIE BE MESEE Hets| S AI7|= ZHXI0|Ct.

2 S0|A CX|E CHEe ARIE, 7|2 24 K22 0AIRIRE A2 AKX el HESEE
AHE3ICE =8 MAS T = 07419 64kb/s, 1719 1.544Mb/s, 274$| 6.312Mb/s, 374|$| 44.736Mb/s,

MX|H s
D0 — 0AIRIC] M&S T = 64kb/sO|Ct StLIC| 7|2 CIX|E SM o] siEsiCt.
@0 — 241219 M&EE= 6.312Mb/sO|C},
(30— 3A|19|9 &4 5= 44.736Mb/sO|C}.

@X—E2 BES 4H Qo MA& T = 274.576Mb/s’Et= £=X|0|C}, SHIE MAST = 274.176Mb/s

QEHIOIE
@)= 274.176Mb/s2| A4 KT X2| 1S 52 HHa 3t 0|Ct 221919t 341212 6.312Mb/s, 44.736Mb/sE
Xt HHE O] H|RStE 2 AH[@|2t +=X| E SHH 128 OF Bt

CHA| L™ 0= A| THCt
NSA A Q2| £EZ 049 64kb/s — 14|19 1.544Mb/s — 2AH|Q| 6.312Mb/s — 34|¢| 44.736Mb/s —
47412 274.176Mb/s2| =MZ CHEAIZ! F, MAEl A 2|2 +=X|E CHZBHC,

%7| ZOIE
NSA A 2| £ == 64k-1.544M-6.312M-44.736M-274.176M2| S EO0|LC}.
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2 13. IPv4%} IPv62] EX0]| i3t MHo = 71& E2l UL?

@D IPv4S| =AE 10XI42 HA|E| T IPv62)
@ IPv4= |IPSecnt Z2 HE o Hotat T2 EZ S MX|ol|of SiCt,

-IH
FII’
[
(@]
rA
4>
Hu
H
=
n
Slal

=
® IPv6E= unicast, anycast, multicast FA S AL SICE

@ IPv6:= A, B, C, D 52| 224 el = HI&AME T4 SHYAS ALZDICY,

o
1L
IS
rE

EH ZQIE
IPv42t IPV6o| 4 H7|H, Hot X WAl ME o IE F4 R, FAL Y X KIO0IE E=

ZHo|ct.

IPv4= 32HIE FAE MOE 7120 10T+ HEfE HI|SHH, HEXMOE A-B-C 52 EHA IHES

IPv6i= 128H|E FAE 2202 =0t 16T HEHZ 7|50, S AT} ofL|2} Z2|HA S 0|8 AIEH
ZA PXE AMBBICH T3 QLIHAE - OHLITHAE - HE|FHAES X|26t T HR2EHAES AFRBHR| QH=C},

MO —IPv4 FTA= UHMOZ HOoZ JESH10ZILZ, IPv6 TAE Z2EOZ JLESH16XILZ BI|SHC
HQ c2 8

@ 0 — IPv42| 7| 2 8l XtAofl IPsec 7| 50| Z&HEl A2 OtL| 22 Hot EAS 2I5l IPse E=2

HEolof oiCt. HHH [Pve= AA| HHARE IPsecs 2 6l|E MAZ +8E = JAEE 7 M= UCH

@0 — IPv6eS T4 RU2 FLIFHAE  OLIFHAE, HE|FHAEO|CL IPveXE= EE2EIHAE FATIQIN O

7|52 BEINAET HEYBITE

@X—S2 HEA2 ‘A, B,C,D 52| 24 tHR| = H|&XHA Fo SIS ALE0ICP0[CH A-B-C- D222

A A2 2 HSHR IPv4 T2 MA2| JH'EO|C IPve= Safl A THe| 7L Ot 2f 2T A J[gke] A EH F4

SHYAS AT

QE EQIE

@= IPv 4°I el JHE S IPvee| EFXME HHEO MAIZCE IPvee| 71 FALL 16T 4= B 7|0l 2 =F5HH
FAYY T2 XH0|E =X[7| &L
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CiAl LI H oA Tt

T2 EI|=IPv4ZLE - 10T, IPv67t 22 - 167U X| =lotrf, 4 FH2 IPv67t
RLIFHAE - OfLIFHAE - HE[FHAEO|H E2EFHA =

IPv67} OFL|2 HEXQI IPv4 7S 2 TSI,

mju
uch
|>
>
0
0
(W)
N
i
o
re

ot7| IOIE

IPv4= & - 102 224, IPve= S 2 - 167 T2[ZA0|H IPv60= EEEIHAETL QILC
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= 15. 2| 20|M HZF ol 22|71 0.52 B TS |XI517| et ZE=|22| Y0522
@ HL0|=2 1.50|0{0F SHLY,

@ 20|52 1.00]|0{0F BHLCY,

(3 HLO0|=2 2.00|0{0F SHLY,

@ MefO|S2 1.0L L} ZtO}OF DL},

0
L
w
rE

LTS FXISt= =3I F7| =AU |AB| = 12 0|83t X3 22| MY0|SS Fdt= 2H[O0|C}.

EFa sl

FO|Zl gt HEEmO| A4 f=0.5

Fofjof e gt SEZ| 2o Y05 A

Fo|g 71 YIS A ESt2{H 2 0| 50| 1Lt 7OF & 4 UX| B, LZIo| st 7|2 |XIEE
HAMME M= RO 0|52 37|7} 10]|0{0F BHCH

AlgE 24

W RX[Q| I7| =2 |AB| = 1 O|C} HBHAS It 3t R &8st 5 l2 37| 2 = Zotetof Zh4|stALE
SIStX| g K| WEI0| £ 22 0] ZAS AHESiCt.

A A 2pd

B=0.52 CYstH A x 0.5=10|Ch @2t A= =2.0 0|22 B3 MeHo|S2 2.00|Ct

MX| mhet

O X —Hf0|50] 1.50|H FIL 0|52 1.5 x 0.5 =0.752 12T Xf0} LZI0| Zf2|BHCt, Q0|2
1.50|0fof 3tCb = S2|H, SHIEH = T 0|52 2.00|0{0F SHCPO|CY,

@ X —HY0|50[1.00|H 22X 0|52 1.0 x 0.5 = 0.52 1LC} ZC} “HAO0[S2 1.00|0{0F BHCP =
E2|H, SHtE2H= ‘M Y0[52 2.00|0{0F BHCHO|LCY,

(30 — HM0|50] 2.00|H ZX 0|52 2.0 x 0.5 = 10| &[0 YT RX| =71 PHEBICL

@ X — M0|50| 1.02LCt 2OH 2 0|52 0.5 L} X0tH *Is?fuﬂ Z2totct of ZotEICE ‘HYo|52

1.0=Ct 2fotof Stop= S|, SHEEA|= ‘T 0|S2 2.00[0{0F St O|LY,
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@ SMS
® HMS
@ Pulse Stuffing

=y 1w
=X ZoIE
o 2Hl=CIXE SAUe B4 7| WA F F W7 E 0| 525t 2835H= PAMSS| £EZ 8 2Lt
s 7
PAMS(Preassigned Alternate Master-Slave)= & 7H2| master w2t7|E O|2| X|Fst1, StLt= active
masterZ 2&3tH CI2 StLt= stand-by masterZ CH7|A|7| = MX|H ChA| 54 57| & 'OIEF active

master0f| ZHo{7} A 7|™ 0|2] Mt stand-by master L= M =20 LN 57| AZZ HAsIH 7|= 222
SMS= 3H—f°l FZ0| B2 50| B4 = T 4 @A0|1, HMSE A2 AIRI0IA St AIRIZ 7| & 222

CIEOR BFSHe B B4 WAolCH

MX|E s d

@ O — PAMSE & master w2t7|E 0|2| MEB0| StLIE active, CHE SHLIE stand-byZ 28381 ol Al
CHAl masterZ EA|SH= E410|2 2 ZH|2| ATt LX[SHCL,

@ X — SMS7t £2! 0| f= SMS7t LIC| masterE S22 2] slave W&7|E S7|A|7|= the B
gFAlO|7| L 20|Ct, SHI2A|E= ‘master £ JHE active®t stand-byZ 0|2| X|&H38tH= EHAl2 PAMSO|LCE’

3 X — HMS7t £l 0| R= HMSZt wgt=o] A 9{of w2t &2[=2| 7|&E 252 stA=mCE HAMCR
Hetot= ghA0]7| i 20|Ct SHIEA = ‘AIZH Z masterES F= @42 HMSO0| 1, active - stand-by
masterE 0|2 X|Fst= HAl2 PAMSO|Ct

@ X — Pulse Stuffing0] S21 0|R= MZLIE SECZ WI|=ME S XI0[E 62 HALE=HIES
B St3== EA0]7| ZOICE SHIZEA|= “F masterE O|2] X|75t0{ ZoHof| Chl|5t= EAl2
PAMSOIC}.’

QE EQIE

‘master-slave’2t= 2 E E3{0t H 11 SMSLFHMSE 1127 £lCt, J2{L} 2X|9| ZX ™ ttM = masterZt &
7Ho| 11 HE0| active®t stand-byZ O|2| X|HE|0] QJUCH= MO|LCt,
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CHA| LI O] | Tt

StLte| ==10|H SMS, A5 A 2|0 [HE THAN ZZ20|H HMS, 0]2] X|™d ot & master?t CHA| master?)
0| 5%t0|™ PAMSE THEHSICE M4 £ k10| £ o2 HIE MO =2 EHSIH Pulse StuffingO|LCt.

of7| ZolE

PAMSZ| P= Preassigned, A= AlternateO|Ct, O|2| X|™ 8t CHA| master?t CH7| BTt
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£ 19. 47! PSK HEHAM S AL2SH DRI M C|o]E| M= £712,400bit/s & M X £ = g0jolo)?
(1 4,800[baud]
@ 600[baud]
(3 1,200[baud]
@ 2,400[baud]
He 3w
EN ZE

O] 2Xl= MTI PSKOIM oF HH0| HESH=H|E +5 O|E5I0] HEES HE {20 tJHEZ HH =

ZHo|ct.

Xl PSKO| 1 H|O|E{ A& £ = 2 400bit/sO|C}.

=
Fole =AU 4TI PSK= ot || 471X] HEHE ArE3tE = HE Y H|E == log, 4 = 20|Ct.

rE
P
Jb
H
M

o[t MT HZEU M= o 0| logo MH[EE LIEILIEZ HIEES HET HIE 2 LI+0]
T

A A 2bH

1. 471 PSKe| MHY H|E = log; 4 = 20|C},
2.Rs =21 =1,2002 A Atsict,

3.HZX &= 1,200baudO|L},

# NoteBase



J1Z20X HEH - SFA/HE/LEE 95 - FUSAINE - 2018 - 2%}

x| mhet

@O X —4,800baud = HIEZ0| JH Y H|E =28 5ot gI0|CL HIEE2 22 LIF0{0F StE 2 SHEE 22
1,200baudO|L},

@X— 600baud= 4%12| HE = 42 XF LH= ZUO|CH L= 22 JEl 27} OfL|2f MY HIE &~
log, 4 = 20|22 SH}E g2 1,200baudO|Lt.

30— 2,400bit/sE A€ 2H|EZ LH+H 1,200baud 7} EICt.
@X— 2,400baud= HESTH HZ £ 5 ZTHD 2 ZHo|Ch 471 PSKE
SHIZ 342 1,200baudO|Lt.
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A& 2pd
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o|Ct. 2t TRt x| A 213 4= 190740|Ct,

MX| mhot

@ X — 4002 1902 CHELC}, 2022 Xt7| AHAlate] HANK| ZEs RE =M S M= 20|EE, SHIEA =
1900|C},

@ X —3802 1901} CtELE 20 x 19 Z2 I E EL X[Fot A X=F S HHEO| = H M ZHo|E =,
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@0 — 2™ a4 213 4 20 x 19/22 22 1900|C},

@X— 1202 2t™ O 2o SA O A Atst 20| OfL|Ct 2HIEH|E= 20 x 19/2 = 1900|Lt.
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