Digital data detection
Transmits

[image: image1.png]


[image: image2.png]


[image: image3.png]


[image: image4.png]



Receive
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The signal is destroyed due to noise.

How to detect the received binary signal.

(1).identify the bit position.
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[image: image7]Clock pulses are used for their purpose if is a very low width pulse travel.

[image: image8.png]


[image: image9.png]


[image: image10.png]


[image: image11.png]



To identify the bit position the bit rate and the clock frequencies should be effect.
E.g.:

If the bit rate is 2.048 mb/s the clock pulse rate also should be 2.048mbps.in order to generate this rate of clock pulses clock frequency is required.

Piczo electric crystal.
This crystal should have the required frequency.

Normally the clock frequency of the crystal is slightly varying.
The clock frequency transmits also slightly varying.

The clock frequency of transmit end also slightly varying. Therefore the received bit rate is not fixed. It is slightly varying. There is a acceptance tolerance of bit rate.

This is measured in parts per million. (Ppm).

E.g.:

2.048 mbps has a tolerance of + or – 80 ppm.

The bit rate is 2.048*106 b/s.
106 – Million

There 2.048 million bits.

Therefore the tolerance is = +or – 2.048 * 50 b/s.

                                         = + or – 102.4 b/s.

The minimum acceptance bit rate is 2.048*106 - 102.4 b/s.

The maximum acceptance bit rate is 2.048*106 + 102.4 b/s.

[image: image12.png]208




Min                                              Max

The actual bit rate can be varying between minimum and maximum.

The tolerances defined by ITU – T are 

2.048 mb/s = + or – 50ppm

8 mb/s = + or – 30 ppm

34 mb/s = + or – 20 ppm

140 mb/s = + or – 15 ppm

Jitter
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Ideal bit positions of a bit stream the bits are equal space.
Actual bit position the bits are slightly shifted due to different reasons.

This effect is called jitter.

It can be shown the jitter causes error.

Because of the above problems the bit position of incoming bit stream cannot be identified by a clock pulses of receiving end. In order to synchronize the clock pulses with incoming bit stream the clock pulses should be generated from the incoming bit stream. This is called clock recovery .normally a phase local loop circuit is used for clock recovery.

Phase lock loop circuits.
I – incoming signal
VCO- voltage controlled oscillator

Data detection
Plesiochronous digital hierarchy.

In this multiplexing hierarchy the same category of bit rates are not synchronizes.

There is a slightly variation of bit streams within the given tolerance.

E.g.:

2.048mbps – tolerance + or – 102.4b/s.

They are called nearly synchronized or plesiochronous.
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high rate
The low rate bit streams are called tribulatoriy.

The high rate bit stream is called MUX.

In European hierarchy all nth  order MUXes have 4 tributaries.

There are PDH hierarchy uses in the world.

European (E)

North America (T)

Japanese (J)

All systems the basic channel bit rate is 64kbps.
European

Primary Mux – joch: 1ch: E1

Primary * 4 = 2nd order – 8.448mb/s – E2

2nd order*4 = 3rd order=

Higher order MUX
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Multiplexers

E.g.:

2nd order

1,2,3,4 – Bits

Bit interleaving

Justification bits
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Since the tributary bit rates can slightly varying the MUX will keep room for the higher possible bit rate.

There are specified locations in the mux output frame structure for some special bits. they are called justification bits. If the input bit rate is maximum allowed bit rate  all justification bits will be data bits. if the input bit rate is less than the highest possible bit rate , some of the justification bits are filled with data bits and others are filled with dummy bits. at the receive end the data bits are putting tributary after demultiplexing) and dummy bits are ignored.

In order to identify the special bit, that is whether it is a data bit or dummy bit. Another bit type is called justification control bits (JC) are introduces.

When multiplexing, firstly 4 sub frames are made from 4 tributaries. After that 4 sub frames are multiplexed by bit interleaving.

The bit order is as bellow.
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1-bit from sub frame 1

2- Bit from sub frame 2

3- Bit from sub frame 3
4-bit from sub frame 4
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One sub frame has normally 1 JC bit and 1 Bit.
JC = 1     J = useful bit

JC = 0     J = dummy bit or vise versa

If one JC bit used, if it has an error the received Mux all tributaries get wrong data.

If J = useful bit.
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Suppose only 1 JC bit per frame is used. If it gives error. The J bit is identified incorrectly. then from above example it can be shown that al tributary output will from errors after J bit.

JC and dummy J bits are overhead bits. in addition to the synchronous bit and alarm bits are included to the multiplexed frame.

Since there are 3 JC bits and the correct value of JC is considered from the majority JC value.

E.g.:

  JC = 0, JC = 1, JC = 1 will consider as JC = 1
This will avoid the error situation, If JC bit subjected to error. 
