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Topological overview of telecomm. networks

(repeated)

Topology of Public Switched Telephony Network (Hungary)
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Architecture of switches

A simplified model:
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Question: how does a switch look like \ﬁ:‘??

internally?




Internal structure of a SPC switch (block diagram)
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Architecture of switches

Block diagram of a switch (model)
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2/4 wire systems

4-wire system: Frmmmmmm e - o mmmmemees
m 2 wire pairs
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Implementation of the 2/4 wire conversion

Goal of 4/2 wire conversion:
= full duplex communication on one wire pair

Possible solutions:
= separation in frequency domain
= Separation in time domain




Implementation of the 2/4 wire conversion

Separation in frequency domain
m separation by low pass / high pass filter pairs (splitter)
m e.g. V.22 modem standard (for data transmission)

frtold —=a4kHz 4 .85kH= 41 STOP

: . : I : :
....... A I o R S
: : : | : :

|

i ! : : : . : :
FI1CFZ2) = B25.0 H= f2F2) = 1.807kH= NFCFZ22 = 1. 182kH=




Internal structure of a SPC switch (block diagram)
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Subscriber line interface

In ISDN: ET

2 wire

4 wire digital transmission

2 wire

| analogue transmission

_analogue transmission JA and switching
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BORSCHT

Battery feeding

Overvoltage protection

Ringing

Supervision/signalling: (monitor if the loop is closed —
when receiver is picked up)

Coding, decoding: A/D, D/A conversion (PCM)
Hybriding: 2/4 wire conversion

Testing (of the local loop)
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Evolution of switches

Manual switches

Electro-mechanical

m Rotary

m Crossbar

Digital

m Stored Program Control (SPC)
o e.g.: pathfinding
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Types of switching matrices

Space division
Time division
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Time Division Switching, ,,;’ T

Basic idea:

albjlcl|d]alblc]d — >< — cld|a

H_J

frame

Implementation: memory (cheap)
= serial input, random output
= random input, serial output

1 frame delay




Time Division Switching, ,, T”
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Internal structure of a T switch
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Time Division Switching, ,,;’ T

The speed of the memory is finite: only several hundred
or thousand time slots can be handled in a 125 us long
frame

m What to do if there are more subscribers?

Solution: space and time switch
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Digital implementation of space switching

Control: Matrix memory

Rows ~ multiplexers (outgoing
M trunks)
Coloumns ~ Time Slots

D : multiplexer (one input to the

output)

Price is proportional to the number of pins of the ICs
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Space and time switching

Implementation e.g.: TS switch
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S module: changes trunk, but does not change TS
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Space and time switching

But TS is not the best (though it is simple) :

a
[T 1= ] [l T 1] o ]
1 T >
L1 fbfc] HEER S
2 T
NxN

n o] |

N >

T

new switching configuration in every TS

= internal blocking even in a so simple situation

1

2

N

35



Space and time switching

TST is betterthan TS
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new switching configuration in every TS

it can handle the previous blocking situation
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