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Analog Transmission:
 
Signal Attenuation and
 

Amplification
 

I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I ITransmitter : Repeater Repeater -Receiverl
I I I I I I 

I I I I I I Amplifier I 
I I I I I I I 
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Attenuation 
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Analog Transmission: 
Amplifying Distorted 

Signals 
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Transmitter : .: Rep.eater Repeater Receiverl
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Amplifier
 

Noise Distortion Attenuation
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How Voice is Digitized 
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Quantizing Levels 
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Assign Sample to Nearest Quantizing Level 
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Pulse Code Modulation
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Filtered Analog Samples 
(BOOO/Sec) 
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Quantizer 

Coder 
(8 )J.its/Sarnple) 

Samples Serial B Bit Words 
(BOOO/Sec) . (BOOO/Sec) 
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I What Data Rate is Needed 
'I . To Transmit Voice? 

:::> 

f;!~: 8 Bits/Sample 
1~r 

x 8,000 SaInples/Sec
 

64,000 Bits/Sec (bps) 
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Why 56 Kbps Data? 

Robbed - Bit Signaling Robs One Bit 
For On - Hook/Off - Hook Indication From 
Each Timeslot Every 6 Frames 

7 Bits/Tilllesiot 
x 8;000 'Iimeslots/Sec 

56,000 Bits/Sec (bps) 
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Data cornrnumcattons is the movement of computer 
coded information from one location to another.: 

This cornmuntcat ton between machines 15 1n a b tnary 
code of 1'5 and 0'5. 
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Digit.al in Analog out 

Modem1J 
/ ~. J <, 

4 wire termination 
r'C • r'(-"')3'J' t fLd pIn J(,J_ L In~er ace 

Capabi Ii ti es: -1 200 to 24K bps speed
 
2 to 6 channel multiplexer
 
Dial back-up capable
 

Dial up modems: 
300 to 9600 bps Full or half duplex 
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Digit.al Service Unit / Customer Service Unit
 

Digital in Digital out 

1J 
/" 

"I DSU/CSU I I 

"" U4 wire termination 
25 pin RS232 interface, 

37 pin V.35 on 56K bps 
(changing to be 232 - 25 pin) 

Capabilities: 2400,4800,9600, 19,200 and 56K bps speed 

2, 4 or 6 channel Internal multiplexer 

Inexpensive 
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PRIVATE LINE CIRCUIT 
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Why 56 Kbps Data?
 

Robbed - Bit Signaling Robs One Bit 
For On - Hook/Off - Hook Indication From 
Each Timeslot Every 6 Frames 

7 Bits/Timeslot 
x 8,000 TiIneslots/Sec 

56,000 Bits/Sec (bps) 

, ¥r_"'C:'&.:--..."i:~-'·'-~.?'\::-~W2i&LE Ii&? &-;:'1". _a:i;llii:88Hil &1 r:re g 
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ChCH1nei -Oigi t.a 1 Servi ce Uni t / '(iJ8+orner ~;er'vi ce Uni t. 

Diqit.al in
." Digital out 

I '" I 

~ 4 wire ter-mination 
25 pin RS23? interface, 

37 pin V.35 on 56K bps 
. (changi ng to be 232 - 25 pin) 

Capabi I i ties: 2400, 4800, 9600, 19 ,200 and 56K bps speed 

2, 4 or 6 channel Internal multiplexer 

Inexpensive 
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North American Digital
 
Transmission Hierarchy
 

DSO 

OSl 

DS1C 

DS2 

DS3 

DS4 

No Standard 

No Standard 

No Standard 

Voice Channel 
__C_apacity 

1 

24 

48 

96 

672 

2,016 

6,048 

8,064 

24,192 

Data Rate 

64 Kbps 

1.544 Mbps 

3.152 Mbps 

6.312 Mbps 

44.736 Mbps 

139.264 Mbps 

405 Mbps 

565 Mbps 

1.8 Gbps 
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Tl Carrier 

• A Digital Transmission System Which 
Sends Information at 1.544 Mbps 

• A Tl System Carries' one DSI 

• A Tl System Carries 24 OSO's 

Tl~DSl
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8000
!jj 

Samples 8 
1 per BITS 

Second I 
.!~~ 
:} 1 

\~! 
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::: 
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8000 
Frames 

per + 1 

::: Second 
1.536 Mbps + .008 Mbps 

:;:.. 
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- 1.544 Mbps 
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Data Interfaces
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Digital Access
 
Cross-Connect System
 

(DACS)
 
DACS 

Tl Tl 

Allows the Interconnection of One Tl Channel (DSO) 
With Another Tl Channel Via Software Control 
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Voice 
Telephone 

System 

Voice 
Telephone 

System 
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Example 1: Point. to Point 
Voice/Data. Integration 

Location A 

Computer I Data 

TI 

Location B 

Data I Computer 
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Example 2:
 
Long Distance Access
 

Long Distance Company 

TlUser Location 

Data 
Network 

Voice 
Tl 

Data 

Il Tl 

Voice 
Network 

~ 
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PRIVATE LINE CIRCUIT 

• LEe ~ I.-~----- IOC • ~I 

Serving 
Wire 
Center 

~swcl 
Customer 
Premise 

/SCHNEIOER' /" "" SCHNEIDER 
P.O.P. P.O.P. 

\. !plllnt of Pr85eOCI') ~ ' ../ 

05/1 OSII 

n-24 11-24 
SWC

M Telco Telco rvl- -

U c.o. c.o. U OSlO 

X X 
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