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I have now finished the second half of Lesson 02: Oscilloscope Basics, which means the FNIRSI DSO-

TC4 has officially moved from "interesting gadget with too many sockets" to "instrument I can almost

use on purpose".

Almost.

This was the lesson where I finally broke out the Arduino UNO, wired up an LED, probed a PWM

signal, used the DSO-TC4's built-in signal generator, and briefly convinced myself that the oscilloscope

was showing something deeply strange.

It was not showing something deeply strange. It was in AC mode.

The machine was fine. The operator was decorative.

The Arduino UNO doing useful beginner work: switching a pin, lighting an LED, and giving the

oscilloscope something more interesting to stare at than my confusion.

From Numbers To Shapes

The first half of this lesson was mostly component testing. That was comfortable in a beginner-friendly

way: put the mystery object in the tester, press the button, receive a little answer from the desk

oracle.
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https://github.com/gavinjackson/electronics-lessons/blob/main/phase-0/02-oscilloscope-basics.md


Oscilloscope mode is different.

A multimeter turns a circuit into a number. The oscilloscope turns it into a shape. That shape is

voltage changing over time, which sounds simple until the screen fills with divisions, trigger markers,

coupling modes, probe settings, frequency readings, duty cycle percentages, and tiny labels that all

seem to be quietly judging you.

The exercise used an Arduino PWM output because PWM is perfect oscilloscope bait. The LED looks

like it is fading, but the Arduino is not producing a smooth analog voltage. It is switching the pin on

and off very quickly. Change the duty cycle, and the LED receives power for more or less of each cycle.

The oscilloscope shows the trick.

On the screen, PWM is a square wave: low, high, low, high. The "brightness" is not the peak voltage

changing. It is the high-time changing.

That distinction is beautiful once you see it. It is also exactly the kind of thing a multimeter politely

hides from you by averaging the chaos into one tidy number.

The Funny Waveform

At one point, my square wave stopped looking square.

Instead of clean vertical edges and flat tops, I was getting a weird sloping, distorted waveform. It

looked like the signal had become tired halfway through each pulse and was sliding off the couch.

The "why does my square wave look like that?" moment. It turns out the answer was not mystical. The

scope was set to AC coupling.

This is where Codex was useful in exactly the right way. I described what I was seeing, checked the

screen, and the culprit was sitting there in plain sight: AC .
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