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Abstract

This thesis presents a project that deals with using PLC to conirol traffic lights. The
project arose from the idea to reduce the unnccessary waiting time as well as accidents at
intersections due to running a red light. The aforementioned problem led to a control by which
the light signal pattern depends on the traffic at that time, rather than using the common
approach with certain interval. Hereby, the traffic was analyzed by means of induclive loop
detectors that were installed under the roadway. An oscillator circuit in the detector system
generates a high-frequency current in the inductive loop. When a conduclive object (typically
made of metal) enters the area over the wire loop and is therefore linked by the magnetic flux
created by the loop, the inductance and consequently the induced voltage of the loop are caused
to increase. This voltage change is detected by the circuit instrumentation in the signal controller

cabinet, which then tells the signal control electronics that a vehicle is present.

In this project, a model traffic light for an intersection was developed to represent the
aforesaid control, Four inductive loops were installed, and the detector circuit was built using a
TDAOlL61. An ET-BOARD V5.0 PLC received and evaluated the signals from the detector

circuit in order to dictate an appropriate light signal pattern.
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574

TDA0161

Proximity Detectors

Features

® 10mA Output Current
m Oscillator Frequency 10MHz
B Supply Voltage +4 1o +35V

Description

Thess monolithic Integrated circuits are designed
for metallic body detection by sensing variations
In high frequency Eddy current losses. Using an
externally-tuned circuil, they acl as oscillalors.
The output signal level is allered by an
approaching metallic object.

The outpul signal is determined by supply current
changes. Independent of supply vollage, this
current Is high or low, according to the presence
of absence of a closely located metallic object.

Block Diagram

DIP-8

R1
Adjustment Adjustment
4]

I Delactar
Detaector Hot Palnt
J_ﬁ 3}
= Oscillator Datactor
RpLt | C1

Internad raferance

7

' Q

Rev 2
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1 Connections

1 Connections

Figure 1. Pin Connections (top view)

Detectar Hot Point I: 3

Adjust I:

4

] c

j Detector E
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2 Elactrical ratings TDAO161
2 Electrical ratings
Table 1. Absolute maximum ratings
Symbol Parameter Value Unlt
Voo Supply Voltage 35 v
T, Operaling Temperature Range +150 “C
Ts1e Storage Temperature Rangg -5510 150 °C
2.1  Electrical characteristics
40 < Ty < +100°C, Pyot < 150mW, unless otherwise specified.
Table 2.  Electrical Characteristcs
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vee | Supply Vollage 4 35 \4
Reverse Volage Limitation |l = —100mA -1 A
lce | Supply Current closa larget | TA = +25°C 8 10 12 mA,
+4V < Ve < +35V
lcc | Supply Current remole +4V < Ve < +35V i mA
targel
Supply Current transilion |C3=0 1 us
tima
C3=0 100xC3 ps
{nF}
fosg | Oscillalor Tuning 10 MHz
Frequency
o Output Frequency C3=0 0 10 kHz
Aleg | Output Current Ripple Ci=0, 20 A
C2 (pF) » 150g5-(MHz)
R, |Negative Resistance on 4ki2 < R1 < 50kQ),
Tonginglsvay fosc < 3MHz 09R1 | R1 | 11R3
HYST I;yslerasis at Datection C2 {pF} > 150K g5c{MHz) 0.5 5 %
aint
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TDACG161 3 Operating Mode

3 Operating Mode

Between pins 3 and 7, the inlegraled circult acls like a negative resistor with a value equal lo
that of the external resistor R1 (connected between pins 2 and 4). The oscillation stops when
the tuned circuit loss resistance (Rp) becomes smaller than R1. As a result, leclclose) = 10mA
(pins 1 and 6). The oscillation is sustained when Rp is higher than R1, and lec(remote) = 1mA
(pins 1 and 6). Eddy currentls induced by coil L1 In a melallic body determine the value of Rp.

Figure 2. Electrical Scheme

O
R1
Ieclclose) F
2 < imA
Cail sansor 3 4
L1 (v} 1
"1 ToAo181 > Ve
c2 3
T &/
1 a
F Y
o]
—0
A
Remote metallic ohject
Q

2 > BmA ‘
lec{remote) Coil aengor 3 /
L1 [#3 ] 1
T

b TDA 0161 > Veo
6

'I'_ﬁ/g
|

C3
—— O

Il'the circuit is used al frequancy higher than 3MHz, it is racommended to connect a capacitor of 100pF between pins 7 and &

\
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