
Courses taken during MSC studies 
 
Digital Hardware Organization 
- Digital architectures. 

- Power consumption, throughput, and complexity. 

- Synchronous vs. Asynchronous implementations. 

- Synchronous digital systems and clocking. 

- Numeric representations. 

- Parallel vs. serial implementations. 

- Scheduling of operations over several control steps. 

- Storage-access scheduling and optimization. 

- Pipelining and Retiming. 

- Clock cycle stealing and borrowing. 

- Configurability and hardware programmability. 

- Implementation of signal processing algorithms. 

- Hardware implementations of communication protocols. 

- Introduction to design flow, implementation and optimization. 

- Hands-on experience in computer-aided hardware synthesis. 

 

Digital Systems Engineering (VLSI) 
- Deep submicron phenomena. 

- Interconnect scaling and interconnectivity constraints. 

- Interconnects on silicon. 

- Noise in digital systems and noise budgeting. 

- Crosstalk. 

- Power distribution design. 

- Signalling conventions. 

- Noise immunity vs Noise margin. 

- On-chip and off-chip signalling strategies. 

- Timing fundamentals. 

- Timing uncertainty. 

- Synchronous and pipelined timing conventions. 

- Clock distribution strategies. 

- Signalling and timing circuits. 

- Power optimization in signalling and timing. 

 

 

 



 

 

 

 

Embedded Systems 
- Processor and I/O architectures. 

- Bus structures 

- Properties of microprocessor and DSP 

- memory hierarchy, peripherical devices. 

- Design constraints: low power, speed,memory size, real time 

- Design analysis and optimization of embedded software. 

- Real time operating systems. 

- Acceleration of a system by means of additional hardware. 

- Operation principles of PCI, I2S, CAN, USB, Bluetooth. 

 

Hardware Modelling 
- Techniques for system design and implementation. 

- Hardware description languages. 

- Modeling digital hardware with VHDL. 

- Writing test benches. 

- Design of combinatorial and sequential components. 

- Synthesizable subset of VHDL. 

- Alternatives to VHDL. 

- Analog and mixed-signal VHDL 

- Design and analysis of components 

- Target architectures. 

- FPGA synthesis. 
- Asynchronous vs Synchronous State Machines. 
- Microcontrollers and Databusses. 
 

System-on-Chip Architectures 
- Technology scaling and impact on processor architectures. 

- Instruction set architectures and performance issues. 

- Arithmetics, data and control paths in RISC architecture. 

- Pipeline hazards, stalls and performance prediction. 

- Memory hierarchy. 

- Distrubuted memory. 

- Processor internal communication and I/O. 

- VLIWs 



- Parallel array processors. 

- Interconnection networks. 

- Systolic arrays. 

- Scability and performance estimation 

- Parallel programming and compilers. 

- Parallel computer models. 
 

Design of Digital Integrated Circuits 
- CMOS layout and Design rules. 

- Process parameters. 

- Design Specification. Floorplan. 

- The CMOS inverter, physical layout and electrical properties. 

- Static CMOS, Logic gates. 

- Boolean functions and dual expressions. 

- Synthesis of CMOS logic. 

- Design of buffer drivers and interface logic. 

- Design of elemantary sequential logic circuits. 

- Dynamic CMOS circuits, design for testability. 

 

ASIC Design Methodology 
- ASIC design flow. 

- ASIC technologies. 

- Classification/specification constraints for logic synthesis. 

- Static timing analysis. 

- State machine synthesis. 

- Test and verification. 

- Low power design and logic synthesis. 

- Design for testability. 

- Technology mapping. 

- Physical design issues. 


