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Final Discussion!!!
April 26, 2024



Content
• Have practice problems from every HW covering key 

topics
• We can choose what topics we want to focus on



Early Stuff (Not Comprehensive)
• Circuit Building Blocks

– Transistor Layout
– CMOS circuits (nMOS vs pMOS, Fabrication)
– Logic Gates
– FPGA LUTs and Interconnect
– K-Maps, Boolean Algebra
– Transmission Gates/ Tri-state gates

• Verilog and Blocks
– Flip Flops
– FSMs, Creating FSMs from a word problem, Encoding 

FSMs
– Shift Registers



After Midterm 2 Stuff (Not 
Comprehensive)
• Single Cycle RISC-V Datapath
• Pipelined RISC-V (Hazards, mechanisms)
• Power and Energy in ICs (low-power design 

techniques)
• Circuit Timing/Delay
• Memory Architecture 
• Parallelism (Spatial vs Temporal)
• List Processor Design and Optimizations
• Adders, Multipliers, and Shifters
• Clock Constraints



CMOS Circuit

Spring 2020 Final



CMOS Circuit



LUT Mapping Spring 2020 Final



LUT Mapping



Shift Register/Counter
Spring 2020 Final



Shift 
Register/
Counter



FSMs
Spring 2021 Midterm 1



FSMs



New Content



Circuit Delay Spring 2021 Midterm 1



Circuit Delay



Memory Composition
Spring 2023 HW 8



Memory Composition



Parallelism (Loop Unrolling)
Spring 2023 HW 8



Parallelism (Loop Unrolling)



Power and Energy
Spring 2020 Final



Power and Energy



Datapath 
Design

Spring 2020 Final



Datapath 
Design



Datapath 
Design



Adders Spring 2023 HW 10



Adders



Multipliers Spring 2023 HW 11



Multipliers



Shifters Spring 2023 HW 11



Shifters



Clock Uncertainty Spring 2023 HW 11



Clock Uncertainty


