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Outlines:

* Introduction to Radar

* Tasks for the Thesis

* Amplification of IF Signals
* Clipping Circuit

* Comparator

* Counter, Display-Subsystem
* IF Filtering

» Hardware Development

* Conclusion
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o DOppler Effect Wavelength Increase Wavelength decreases

_2f, -

e Radial Velocity

ROAD

Vp = V.COoS &

Doppler radar
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Tasks :

1. Development of a PCB to process the IF-signals, which can be used by the
Counter based on TTL technique.

2. Development of a PCB to process the audio-signals from microwaves
subsystem.
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Task 1:

Amplification of IF-
IF Signals |:> Signals

Eplipl Coul?telr with
Limiter (Clipping) —> Comparator —> Display

Figure : Block Diagram for Task 1
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Task 2:

Amplification of IF- Filtering
IF Signals |:> Signals —>

|
puio pmplter | [Q] )>>

Figure : Block Diagram for Task 2
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Operational Amplifier Non-Inverting

Input ' Output
* Very large open loop gain Inverting _

Input

e Differential Input stage

 Uses feedback to control the relationship between the input and output

The Golden Rules

1. The voltage difference between the inputs is zero.

2. The input draw no current.
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Non-Inverting Amplifier
™
' vm=V+=V=vom-{ . }
R+R,

Via I
e Open-Loop Gain A —I;> [ Yo

* Closed-Loop Gain
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Specifications -
A
° Vin =10mV
* G =20dB AC Rl
_,-\(_ il ?+\
* VCC — +5V ¢ R2 // out:‘{?ias-i_A V‘l(
° Vbias — +25V = =
GND GND
* DC blocking capacitor 7=
R3H R,
1
Je= 2.7(R IR,).C L
Result: =
G =19.08dB
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Clipping

e Limits the amplitude of the signal.
e DC supply rail (5V and 0V).

.
- fF‘\\ _L’p
4 L)

+ Ifr {:- __________
25V —-
-V c
A
Urclipped sinewave Clipped sidewave *, .
Ve € Ve Ve > Ve
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Summing of I/Q Signals

eGain G= _ &
Rl,2
90 ; ! R]
o v _ P & N V_Z I-Signals -
. ’ Rl R2 Q-Signals R:

* Unity Gain R =R, =R,
Vour = _(Vl +V2)

o

* fo=2KHz
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+Ve V,>V
-V =A(V+—V)={ coome

out O V < Vref

mn

e ,,pull-up* resistor.

V=+5
N
.
. v, Vo
N 17 an
o +
~N — /
/ ! \
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» Counts the events in set period of time.
e Counts to 50 MHz.

» Seven segments color display
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Specifications

10Hz-100Hz IKHz f
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LLow-Pass Filter

|
» Lower frequency range (Active filters). e e
G |
¢ H . = Vour
(@) H(1+ jaa, +(ja))2bl.) log 7
» Higher order — longer passband flatness

Vin
|;| \ ‘]Om 0
R +

10 ™
- h ]
1 I _ I'IK I
C i - H
| =210 il
= 15t Order-| ILH \
B i 1] \ M
E 2nd Order~THIL L
30 L I 111 \ h &
dth Order | '\ Al i
—a0 HHH————-H
10th Order- || |
-5 |'l1 \
- &1 |I H h
0.01 04 1 10 100

Frequency
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Omv|%0

* Sallen-Key Topology. g0
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N
P

Band-Pass Filter

* Passes band of frequency.

mplitude

e High Q — very selective filter.

dentdr fregquency
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 Sallen-Key Topology.

e Unity Gain.
* IKHz
o VR
] J]
=T =D
] i = iz
L L L L GND

GND GND GND | GND GND GND GNI
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IF Signals PCB
2N Asim Mustafa
Audio Signal PCB
Asim Mustafa
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* PCB for processing the 1/Q signals have been achieved.

* Tested for the funtional tests.

» Audio signals have been processed and signal can be heared.
» Undesired frequencies were attenuated.

» Topologies with less and cheap elements have been implemented.
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Thank you for your attention!
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