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Modulation/Demodulatior
techniques /
= Frequency Shift Keying (FSK)
= FSK is the frequency /Mo//¢://w// of



Modulation/Demodulation
techniques (cont.)
= Full Duplex example
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Modulation/Demodulation
techniques (cont.)

= Quadrature Phase Shifted Key

= carrier frequency at 600 baud _
+ encoding technique

= Bits to send Phase Shift
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Modulation/Demodul:
techniques /{/////%

[ ] | /
= every change in t id rate (phas

decodes 2 bits
= 2 bits * 600 baud = 1200 bps
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Modulation/Demodulation
techniques (cont.)
= example of Carrier Phase Modula /




= the datarate can be increased by

Modulation/Demodulatior
techniques (con /

= using more phase angles
= modulating the amplitude

= example: 16-QA W‘/

vda




Modulation/Demodulatio
techniques (cont

= now we understand the basic
modulation/demodulation technique

* these are used In & ommon t!
modems ( Powerline-, C
Modems)

= only differs in frequenci



= how can we seperate

the requenciles
= 2 frequencies can be ///////////

ited w

low/high-pass f"t

| [ C
= we will see a high-pass filte

= 3 or mor
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DSL technologies

e What is DSL? /
* Different types of xDS




What is DSL"

ne

Means: Digital Subscriber

w

* Uses ordinary ;%%%//%%//}

* DSL is a :w ; //;//%//

speed C
needed







* ADSL: Asymmetric DSL,

portion of the capacity downs
upstream // //

* HDSL.: High-bit-ra

DSL, a tect
the business ma /(////////4/////
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Modulation technique

Discrete Multi-tone (DMT)

* Divides the frequencies
of 4.3125 kHz each

* Provides more ban /
for upsteam. This is the reasor
assymmetry of the | ////////
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Modulation techniqu
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* Uses QAM as described heqginnir
g
each channel, resulting in 6 Q/a/f///////
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channel
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Modulation techniques (Cont

* The line does not carry all frequencie :

equally well /




* 4 amplitude Ieve //// are
transfer 2 bits per signal time

o ALC
needed, thus its getting
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Modulation techniques (Co
* Bits Voltage
00 +3
01 +1
10 -1
14 -3

° / 100110
Example. Ll

1
0
-1 Signal Time




Specifications

* Here is a list of the most important facts
about some types of xDSL /

7a8kbps-90Mbps down 13-52Mbps down
16-640kbps up 15-2.3Mbps up

-
Sgulig | malog | gl | dighd
Tine Code | CAP/DME
| up to 1-6MH=z 196kHz 196kH:= up to 12MH=z



Prices

e ADSL
768/128 kbps
1536/192 kbps

e SDSL/HDSL
256 kbps
2048 kbps
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ALLNET 16382 Ethernet Bi M,/

= based on Intellon's Po DS

" provides Etherne ’4//;////////////?///
provides Eth // /////
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Obstacles

= no predictable medium

= changing conditio
other appliances (1

and wire quali /
o

. Changing conditions are:
w////
attenu

and Nnoise




How to solve these /, /
= OFDM as transmission //./////
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Attenuation

4 MHz

Frequency

4



84 channels

4.7 MHz
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Threshhold

hese data-carrying signals are turned off due to
too much attenuation at these freguencies



noise spikes

changing attenuation c

» but attached a ,é/,%/f%// p
on the Iine___ | ////

= now we know how to de




noise spikes

Halogen light noise spikes
clobber data trasmission.

PowerPacket
Signal on
Power Line

Halogen Light Turns
On

Halogen Light Turns
Off
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security iIssues

= 56-bit data encoding
= communication is only establishec

participating bridg
= sniffing is nea /%%///
hardware / //

9.9 /ﬂ’d eJ101010]
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Sniffing the line (cont.)

Device | Metwork 2 ecurity l:’-‘advanceﬂ About |

Enter pour own private pazsword in the Metworl;

zek the local device password.

Mote that pou will heed to zetup each device on

Metwark: Pagsward

ihaud

Set Local | Reztore Detault

Fazzword box below. Prezz the Set Local button ta

wour

powerling network, with the zame Metwork Pazsword.

OF.
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Detection of Powerline-Devices

(attached to PC)

Display  Tools

File

Edit

Capture

Mo, [Time |Snurce |Destinati|:|n I’rntncnlllnfu

1 0, 000000 Oord0sde: 849984 FRLFFLFFeFfeffefs 0x887h  Ethernet 11
2 1 () E (0} :

nowire, B8 captured)
Arrival Time: Jun 30, 2003 16309301, 836507000
Time delta from previous packet: 0,002311000 zeconds
Time relative to first packet: 0,002311000 seconds
Frame Mumber: 2
Packet Length: B8 bytes
Capture Length: B8 bytes
[ Bl Ethernet 11
Destination: 00:10:dc:84:99:ad (00:10:dc:84:991a4)
Source: 00308:ed:58:13rab (00308;ed:b8:131ab)
Type: Unknown (0x2870)
Data (54 bytes)

el

| ]

L

oo 00 10 do 94 33 54 00 03 ed 58 13 ab 33 Vb 01 13 ...l o LS
o010 33 01 00 08 ed 58 13 ab 2o 8o fe 15 &7 02 91 Fa  3..0.0K0, coiiaeE
0020 01 46 d6 135 0 8 42 Y6 4o 53 86 01 &8 03 8 03 LF.... v LEo.aass
OO0 fa 00 03 00 14 00 fa 00 &8 03 88 13 50 12 02 00 L.iiiies seedPaa
nidl fa 50 07 00 P P

Filter: | //// _;’J Heset] Apply |{Iive capture in progresss




Detection of Powerline-Devices

all)

Destination Protocol
FReffiffeffaffeff ) Ethernet I1
olordo:B4:99: a4 0:837h Ethernet II
L0Z283 00:08:ed:hB213ca 00:10¢dc 841992 a4 0:837h Ethernet II
L004814 00:08:ed:hB117:53 00:10:dc 84199184 (8870 Ethernet II

Eile Edit Capture Display Tools

B Frame 1 (60 on wire. B0 captured)
Arrival Time: Jun 30, 2003 16314113, 473345000
Time delta from previous packet: 0,000000000 seconds
Time relative to first packet: 0,000000000 seconds
Frame Mumber: 1
Packet Length: B bytes
Capture Length: B0 bytes
[ Bl Ethernet 11
Destination: FFIFFLFFeffoffeff (FFIFFIffffoffofe)
Source: 00310rdoiB4:99rad (00:10:dcrB4:99:a4)
Tupe: Unknoun (0=8870)
Data (46 bytes)

¥
]

|
0000 FF FF FF FF FF FF 00 10 do 84 99 ad 88 Tb 0L 07 ceiiiinn veneatus
OO 00 00 00 00 ca 11 40 00 00 00 00 00 28 f0 12 00 L LB e,
00200 20 f0 12 00 £F £f ff £ ff ff dc 84 00 10 dc 34

93 ad 40 00 56 1d 40 00 B0 £6 12 00 SEMEL T
£

_;’J Heset] Apply|| File: <capture= Draps: 0
7/



“throughput benchmark” - building 1C
using netperf
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