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What we did

• Combinatorial Logics (Logic Gates: OR, AND, etc…)

• Boolean Algebra
• Adding
• Subtraction
• Negative Number Representation

• Sequential Logics (Flip-Flops)
• Shift Registers
• Counters, Clock speed division
• Zig-Zag

• FPGA internals

• Pattern Matching Algorithms
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FPGA

Field Programmable Gate Array:

• integrated circuit (IC) to which a 
logic circuit can be uploaded

• wide range of applications
• fast signal processing
• easy to make subsequent 

adjustments to implemented 
functionalities

• prototyping for application-specific 
integrated circuit (ASIC) 
development
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Binary Adder & Subtractor
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Shift Register
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Integer 
Multiplication and 
Integer Division by 2

Example for right 
shift
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Zig-Zag
Advanced left and right shifter
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Designing a Pattern Matching 
Algorithm using FPGA
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Quick Introduction to Data Acquisition

• Signal from a detector which is captured whenever it exceeds 
a certain threshold

• Amplification of the signal

• Analog to digital conversion

• Additional digital processing
(digital filters: e.g. pattern matching)

• Storing
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Flash Analog to Digital Conversion

Encoder Input
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CMS Particle Trajectory Detection
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Track finder Emulator
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Concept of the final Algorithm

Left Curving Particle

Right Curving 
Particle
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PMA Simulation
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