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Overview

» basic (& unspoken) electrical schematic rules

» common electrical circuit Components

» Identifiying power & protection

» introduction to transistors and opamps

» Finding "structures"

» Let’s APply our new skills



basic (& unspoken) electrical schematic rules

» Usually Signal flows LEft -> Right

» Many electrical connections are omitted and respresented by symbols

» the “Dot”

» Groups of Components are designed to work in Functional blocks

» Non-essential Circuitury is sometimes on other sheets

» There are good and Bad Schematics, but the circuit is the same

Schematic assumes you are an Electrical engineer!!!



common electrical circuit Components

» GND

» +Power

» -Power

» Resistor

» Capacitor

» Inductor

» Diode

» TRansistor

» OPAmp (operational Amplifier)

» Potentiometer (knob)

» Switch

» connector

» Fuse

» ...



Identifiying power & protection

Basically only 3 types of onboard

Power circuits

»  AC in -> DC out

»  DC in -> DC out

»  DC in -> DC out

...?

(Rectifier)

(LDO)

(Buck/boost)

Protection Circuits vary a lot

depending on the purpose

» OvervoltagE

» Overcurrent

»  Reverse Voltage

»  Static Discharge

»  ...



introduction to transistors and opamps

Transistor TYpes

» NPN-BJT or N-FET

» PNP-BJT or P-FET

Transistor Configuration

» Voltage Follower

» Logic Inverter

» AmplifiER

» ...

OPAMPS Configurations

» Analog Comparator (& SCHMITT)

» Voltage Follower, Impedance Decoupler

» AmPlifier (inv. or non-Inv.)

» Summing Mixer (Inv. or non-inv.)

» AdvanCed Mathematical Functions

» Filters & non-Mathematical Functions

» ...



introduction to transistors and opamps

TranistoRs and OPAMPS (Operational AMplfiers) are Ordinary components.

However, their Function is highly Dependent on the CONFIGURATION that

they are deployed in. COnsider them Building BLOCKS.

These Blocks are like individual Modules themselves. Once you Find

them, their Purpose is immediately Clear.



Finding "structures"

Don’t get Bamboozled by the VAlues or names of Components. These

BLOCKS Work Independent of that, since their FUNCTION is Determined by

the Connections they are made of.

-> Values only play a Role in the Parameterization of these

functions

Use The Pattern Recognition Part of your brain to identify Structures



Finding "structures"

Connecting Function Blocks in a meaningFul Way creates new functions.

These I like to call Structures.

The WORLD IS A STRUCTURAL FRACTAL



Let’s APply our new skills



Recommended Literature

Beginner Friendly

» The Art of Electronics, Paul Horowitz & Winfield Hill

» Electrical Engineering 101, Darren Ashby

» Active Filter Cookbook, Don Lancaster

the HOlY Bible of Electrical Engineering

» Halbleiter-Schaltungstechnik, Tietze/Schenk/Gamm (GERMAN)

Electronic Circuits: Handbook for Design and Application (english)


