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TELECOMMUNICATION SYSTEMS
• Original degree specialization :

Electrical Engineering (EE) → Electrical and Computer Engineering (ECE)

• In 1882 the Darmstadt University of Technology founds the first
department of Electrical Engineering.

• In 1885 the Massachusetts Institute of Technology (MIT) and
Cornell University offer the first Electrical Engineering degree.

• In 1888 Hertz demonstrates the propagation of transverse EMO
in air. propagation in air.

• Diversity, multidisciplinary.
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COMPETENCIES = FIELDS OF WORK (2)

• Where does a ST graduate work??
‒ Antennas (design and measurement)
‒ Radar (automotive, navigation, aerospace, polarimetric, military)
‒ Satellite Technologies:

o Radio, TV, Internet
o Positioning: GPS, GLONASS, Galileo
o Peak and nano satellites

‒ Broadcasting (radio and television, public and private)
‒ Radio navigation (commercial aeronautical, military, aerospace)
‒ Radio localization (non-satellite)
‒ Land and maritime radiocommunications (civil, military).
‒ Public mobile wireless communication networks:

o 2G (GSM, EDGE), 3G (UMTS), 4G (LTE-A), 5G and beyond
o Mobile network security
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COMPETENCIES = FIELDS OF WORK (2)

• Where does a ST graduate work??
‒ Wireless communication networks:

o ISM, GPRS, WiFi, WiMax, HaLow, WiGig, LoRa, Sigfox, ZigBee …
o Wireless Sensor Networks
o Body Area Networks
o Internet of Things (IoT)

‒ Cable networks (optical fiber and coaxial)
‒ Digital signal processing :

o Digital modulations (radio or cable), waveform generation.
o Filtering
o Coding, protocols.
o Radio channel characterization and compensation.
o Algorithm implementation in DSP, FPGA, μC, μP.
o Image processing → augmented reality, watermarking



Escola de Enxeñaría
de Telecomunicación

COMPETENCIES = FIELDS OF WORK (3)

• Where does a ST graduate work??
‒ Radio spectrum management (administration, ITU, local).
‒ Radio certification.
‒ Radio network planning.
‒ Electromagnetic compatibility (automotive, electronics, aerospace).
‒ Instrumentation.
‒ Analog and digital radiofrequency devices electronics:

o Chip and module design and fabrication.
o PCB design and integration of systems.

‒ Optics and Quantum Technologies:
o Encryption.
o Communication (networks, devices, protocols). LiFi.
o Quantum radar.

‒ Remote sensing: satellite image processing.
‒ Bioengineering.
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Specialization COURSES– 3rd year

RADIO Profile:
o Radio communication systems
o Wireless networks and systems
o Radio spectrum management
o Radio frequency circuits
o Microwave circuits

OPTICS Profile:
o Optical telecommunication infrastructures

Signal Processing Profile:
o Principles of digital communications
o Treatment of multimedia signals
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Specialization COURSES– 4th year

RADIO Profile :
o Remote sensing 
o Satellite navigation and communications systems 

Signal Processing Profile:
o Digital communications
o Real-time digital processing

BIO Profile:
o Fundamentals of bioengineering

- Electives in English -
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ST graduate PROFILE
• Professional profile in high demand, both in business and

research.
• High job insertion of ST graduates.
• Increasing expansion of the mention to a growing number of

non-traditional economic sectors:
o Health care, medicine.
o Automotive, aeronautics.
o Administration.
o Agriculture, livestock, aquaculture, fishing.
o Tourism and leisure.
o 5G
o IoT
o Artificial intelligence
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Job market sectors - SATELLITE
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Job market sectors - RADIO BROADCASTING
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Job Market Sectors - RF ELECTRONICS

Growing job offers for engineers specialized in analog 
electronics for communications "RF engineers".

RF engineers: designers of integrated circuits for
communications transceivers (filters, power and low
noise amplifiers...) in different semiconductor 
technologies (gallium arsenide, gallium nitride, 
silicon).
Related courses: Radio Frequency Circuits and 
Microwave Circuits.
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Job market sectors - EMERGING 
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