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The decibel scale
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Fourier theoreme Transfer characteristics
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Feed-back

B =(R/(R*R;)
B Uour e ;

~ hypothalamus
TRH

+ | portal circulation

TSH
hypophysis
l +

|
|
Uln U!m < Uout :
|

I_ I_ thyroid
- - L— T3. Ty
Ui, = in iﬂ'uout
feed-back
A= Uit _ Ay in the body
F
Uy, 1£5-A

Negative feed-back

The feed-backed part of the
output is added to the input after Ay e =20 = A

inversion. Up, 1+B8-Ky
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Consuegencies:

1. The parameters (gain, transfer band) are well definied.
2. Noise level decreases on the output.
3. Stability increases.

Pozitive feed-back

The feed-backed part of the U
output is added to the input. Ay pe =U—‘ S VI

if A, = 1 the system is unstable, oscillation.

Oscillators: used to produce electric signal.
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Digitazing the signal

digital
signal
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Shannon principle

fsampling 2 2'fsignal

If the sampling doesn’t fulfill this requirement, false frequncies appear.

sampling points

Uanalog

Role of the resolution

quantization noise:
noise due to the quantization.

44 digitalis jelek Due to the quantization series of
squere pulses appear. The
fequency range of them is different
from the original one.
Higher resolution decreases this
noise.




Role of the noise level

original image
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Planning a good amplifier
Base: Noise is presentin the whole frequency range.

n=201gK,
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The signal to noise ratio increases
due to the decreasing amplification out of the transfer band.

Multistage amplifier
* Base: the amplifie is also a source of the oise!

Example: ecg amplifier. Signal level about is a few mV, required signal level about is a few V.

A, is 1000. If there is no noise mixed to the signal, the noise on the input
derives from the amplifier.

Singlestage amplifier
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The signal to noise ratio is constant.

Multistage amplifier

output
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Decreasing the noise by averaging
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Integral discriminator (ID)

Unn
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Signal is produced only over a certain level.

Pulse signals

Differential discriminator (DD)

Yin |
channel —> | .

You

t b t

Signal is produced if the amplitude is in the channel.

Displays

CRT (not frequenty
used nowadays)

-
B

XEL-1

Displaying a time process

t

Time is on the horizontal axis and amplitude of
the signal is on the vertical axis.

Information in an image

What is on the photo?

»Alandscape, a beautiful garden.”

In fact:

How much is the absorption
ability and the reflectivity of
the different objects.
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Structure of an image

columns
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Physical content of an image

The 1. and the 2. pixel have the same
absorption ability, but the reflectivity is
2. 3. different.

The absorption ability of the 3. pixel is
diferrent, too.

X-ray image
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ks

-~ r—
2

Gray scales of a CT image at
different ,windows”.

1000 om0 -0 +1000
(air) (water) muscie) {bene)

3D image

Every image point corresponds
to a certain volume of the body.
This volume normally a cube.
this is the voxel.

The properties of an image
point are related to some
physical characteristics of the
voxel.
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LCD (Liquid Crystal Display)

Structure and working of a single pixel (cell)

| unpolarized
incoming light

layer

orienting
layer

outgoing
limht

contrc
voltag

TFT (-LCD) display

intensity data

[ control circuit |
y(1)  (y@ |y@®)
A = A A very thin (transparent)

T:E Z % g I‘ﬁ transistor layer switches each pixel.
N 2 . ) S This improves the speed.

i e i e i i

x(1)

scanning circuit

3 13 X
L L £ »
capacitor liquid crystal cell

2013.03.05.

OLED Structure
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LED: Light Emitting Diode

O(rganic)LED
displays

This is the structure of a
unit cell (an image point)
of the display.

The recombination of the
electrons and holes
produces the light. The
color corresponds to the
energy difference of
them.

(Of cource one of the
electrodes must be
transparent.)

Comparison of displays

CRT LCD | TFT-LCD | Plasm | OLED
(LED)
brightness ~100 200-300 200-300 400-1000 | Afew 100
(cd/m?)
Contrast > ~ 600:1 > >
ratio 1000:1 600:1 (but LED: 1000:1 1000:1
1000000:1)
Viewing | whole range | ~140-160 ~140-160 ~160 degree whole
angle degree degree range
Frame rate <l ms 8-20 ms <8 ms <lms <lms




Flexible displays

Transparent displays

Application of the CCD

Unit cell of a CCD

=
base

depletion region
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potential
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Charge transport

Integration of
Photon-Induced
Charge

o

Parallel
Bucket —
Array

Parallel Register
Shift (1 Row)

Serial Register
Shift to Output
Figure 5 Conveyer Belt )
Bucket Brigade CCD Analogy ol
‘Container
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