6

TuszvuiAsavgdadrsitings-
HUBYATIHIUN NG THAS-
daonnag ﬁ:ﬁag’lum?a-
10 YsfigunsosuiAnEISoN-
7 Multiplexer IR 0-
mssaus:mﬁq,nymn?atfaya—
PINUNBIAN] nawitazalv-
Tudodanoudoarunanmms
Output %58 Aggregate
Tagiiboilmiamsiaon-
uuaIvayaidIgsy

(Transparent) nilnnslo-
dadyayosidogTnlUoeed-
Ussansnm....

”

IGITAL
MILTIPLENER

1. Multiplexer
naufiarna1afiy Digital

Multiplexer azaanandvisnisluns -
Multiplex 7199 nau Ae Frequency

Division Multiplexer, Time Division

Multiplexer WAz Statistical Time |

Division Multiplexer
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1.2 Time Division Multiplexing

N13 Multiplexing LWUyY Time
Division Multiplexing ¥lA8NI5HLN-
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2euzdl Time Slot T Tafi-
goyaiazay azapeiinisla Dummy
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susaasunauiudu Analog
lawmfloudn avapslodninisgs
(Sample Rate) ¥NNNVIBDINIL 2 M-
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gzlﬁ" 10 : Uniform Quantizing llaz Non-uniform Quanting
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\ ) U U U
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2.2 PCM Multiplexing and Frame
Structure
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dtwau PCM 19713291019 Multiplex
fwruilanlu35n1sme9 Time
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2.3 Line Coding
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it Code Wenfunuduananiuuite-
TulniAnanunguiadafiacyinlnnis
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L | FRAME N
| 1254s. '!
TS 1-15
TS O TS 16 TS 16-31
FRAME ALIGNMENT SIGNAL FRAME 0 ONLY DIGIT TIME SLOTS 1-8
Even frames
X 0 0 1 1 [ 0 1 1 Frame synch. word 1 0 0 0 0 X|x1A4|x 1 2 3 4 s 6 7 8
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AMPLITUDE DESCRIPTION 256 LEVELS
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[ 1 2 3 4 5 l 6 7 8 ‘
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-
JUn 14 :

wnun13fl Puise Bedtaailugyaes
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- Wn3e (DC) BEaN WaTLUIRUAIN-

ATINTLLLLTDY Pulse vhlRaTyni-
mM3sumMusEmeszuMe e (OC
Power Feeding) 123 Repeater\lﬁ(; LLRE-
AN UANUTBINIINT LA WE-
J7U (Power Spectrum) ALUI-
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sodusnnANBTesRIu
Pulse 1iu (3l 15)

W anAntd setyvndenany

Fefimsudasdayana Unipolar Triag-
Tuguoes Bipolar neulasdyanouuuy
Bipolar Geilits Pulse UanuUay Pulse
suaduiuly vilndwanallwase (DC)
fiietuuusefimmausansadaiila
fotudeluivaninissuniusgniang
DC Power feeding 811130 Repeater
WATAIN Power Spectrum ALLAUIN-
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481512199 UWUY Unipolar
U NRZ (Non-Return to Zero), RZ
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2.3.1 NRZ Code (100% Unipolar)

NRZ (Non-Retumn to Zero) -
NENIVRRITANNNNTEY Pulse -
ﬁummn;ﬂwmmummmaa&”tyzyﬁm
Clock ﬁx‘lgﬂﬁ 17
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2.3.2 RZ Code (60% Unipolar)
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iy wardymedaIulsTnauYes-
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AU TDadtnM Clock Ailssiu-
maaﬁmmﬁmagﬁimﬁa RDIERCRE
SuNINANENNU Clock nduNlaen-
MITIHALLY RZ WAMILTNSHELLY
Rz luaunsonsaaduanuianaini-
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iy (gﬂ"?‘i 18)

2.3.3 ADI Code (100% Unipolar)

ADI (Alternate Digit Inversion)
33mszeg ADI arnfimsndudazes-
Nyaunn 2 ﬁmé’fegﬂﬁ 19 F93%ns-
289 ADI udsfmunsofedyan
Clock nduslawuLReil

2.3.4 AMI Code (Alternate Mark
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%uwvi’ﬂﬁﬁagaﬁmmu “0”gntﬂ€iﬁu—
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fifymluns Synchronize 3zv9NgH-
oyala (U4 20)

2.3.5 HDB3 (High Density Bipolar
R))

43m3 HDB3 iuisilaite-
T uudafiunuen “0” finaiilae-
Wunovemlnnasduunseisiu-
Tuviu 3 On LﬁaTﬁnWiﬁaé’mmﬁm
Clock nauAusmedeausuiuly-
apiYsrAndnw uay HDB3 -
AATFIUAN ITU-T G703 Tasurfu-
sruuAadnnn 2, 8 uay 34 Mbps

43Msuuy HDB3 a=lavhin-
WamulsznavresRyu1ulnngg
(DC) ‘%‘Lﬂu Frequency Spectrum Lz -

fivannsinsvisuuy HDB3 il (5u-
i 21)
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1. iidn “0” mavilpeiulaniu
3 in Az IwElap “17 g Pulse
1NUAE Pulse auadufulueiy-
A5n13709 AMI

2. gnfide 0" safineiuiiiu
3 Ia avunudedl 4 a7 Pulse 289
“1” §9fidraes Pulse wilauiy Pules
ot wazi3on Pules fiasathlvial-
f‘I’i’l “Violation Pulse”

3. Violation Pulse ﬁaéﬁﬂﬁu—
qzAeRdhadUiU uA3Des Violation
Puise giisulniidhinilauit Violation
Pulse naunuil wmwualn “0”
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Amplitude

N,

J 72 f 3 f‘/J 2f 5/>1

>

[frequency

gllﬁl 21 : The HDB3 code and its spectrum

0

1 1 1
PCM Signal

Time (1)
M1 o

Uil 22: CMI Code

ﬂ?i'Nﬁ.]
s¢Ufins Multiplex |4149% Channel | 3a51n158408ya |Line Code
1 30 2.048 Mbps HDB3
2 120 8.448 Mbps HDB3
3 480 34.368 Mbps HDB3
4 1920 139.264 Mbps CMI
5 7680 565.992 Mbps CMI

Hu8Lg 1 Channel = 64 Kbps

sausn Tuwnzes “0” finatleeiu -
iU “1” L‘ﬂ'a‘[“; Violation Pulse
A a3198 ulna 920597 18 Uiy
Violation Pulse ﬁauwﬁwﬁ

2.3.6 CMI (Code Mark Inversion)
Wudsnamuninigiusey

ITU-T G.703 iUy HDB3 uals-
£1915UN15 Multiplex 7A213L57
139.264 Mbps Tapnsunu “1” ae
pulse UInuazauaauiull Tag pulse
Huflaunenes pulse wNfUATL-
LIANTANRQIN Clock LAzUNU “0”
A28 pulse MAAIINNINTEY pulse

o

WdpuiUR I Clock (Duration
50%) fogui 22
3. Digital Multiplexing Hierarchy
MaATIU ITU-T larviun-
seutuluns Multiplexing W3a13en-
7 Digital Multiplexing Hierarchy 19-
ANASIFUANHTIUI Channel finnans
Multiplexing lasszuy PCM $4
Multiplex é’tyzmmﬁd 30 Channel 121-
e dawfuszsunms Multiplex LL3n-
g7 (2.048 Mbps) LazN13 Multiplex
Tusedudi 2 2:¥1n15 Multiplex
fFualuseduiviee g 4 1993
ey il nutnsdyanauiin-
Fudu 4 wwSewmiu 120 Channels
wazTusEAUNT Multiplex ﬁga"ﬁuﬁ%-
fuuouieiuil Tnsglasnansed
1
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Ist order
2.048 Mb/s

2nd order
8.448 Mb/s

3rd order
34.368 Mb/s

i

4th order

139.264 Mb/s

Sth order
564.992 Mb/s

EUROPE

NORTH
AMARICA

JAPAN

. Primary
' PCM
! Multiplexer
) Second
2 - Order
30 Digital
Multiplexer Thrid
Order
Digital
Multiplexer Fourth
Order
Digital
Multiplexer Fifth
Order
Digital
[ MULTIPLEXING HIERACHY | Multiplexer
Frame alignment word | L Service bit
l [
Lol e fefe ey
Stuffing message Stuffing bits
Tributary bits ’ Tributary bits Tributary bits ‘ ‘ Tributary bits
12 200 4 208 4 208 4|4 204 Number of bits
1 2 3 4 Number of subframe
212 212 212 212 Bits/Subframe
< > Number of bits/frame
848 bits/ frame
|The 8 Mbps frame structure (positive stuffing/justification)|
FIRST-ORDER SECONDARY-ORDER THIRD-ORDER FOURTH-ORDER FIFTH-ORDER
LEVEL LEVEL LEVEL LEVEL LEVEL
30 CH x4 120 CH x4 480 CH x4 1920 CH x4 7680 CI1
2.048 Mb/s 8.448 Mb/s 34.368 Mb/s 139.264 Mb/s 564.992 Mb/s
x 30 G.732 G.742 G.751 G.751
' G.735 G.744 G.753 G.754
G736 G.745
G.737
1 CH
64 Kb/s
24 CH x4 96 CH x5 672 CH X6 4032 CH
x 24 DS5
1.544 Mb/s 6.312 Mb/s 44.736 Mb/s 274.176 Mb/s
G.733 G.743 G752
G.734 G.746
x7
480 CH x3 1440 CH x4 5760 CH
32.064 Mb/s 97.728 Mb/s 397.2 Mb/s
G.752 G752

| ASYNCHRONOUS MULTIPLEXING HIERACHY |
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