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MCU: digital design IRL

https://www.oldcalculatormuseum.com/n-ti-tms1802.html

Texas Instruments TMS1000

https://cpumuseum.jimdofree.com/museum/intel/4004-4040/

It all started with ALUs and calculators.



Microcontrollers (MCU) is a 
Systems on a Chip (SoC)

https://www.microchip.com/en-us/product/pic10f200



What is Systems on a Chip?

https://www.microchip.com/en-us/product/pic10f200

Block diagram of PIC10F200



SoC in a nutshell (1/2):

Bus

MemoryLatches Oscillator Timer

Adder and co.

Logic gates
ALU

And hook up everything to some wiring called:

Flip-flop Register



SoC in a nutshell (2/2):
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An MCU can be built with only logic gates:

https://eater.net/8bit

https://www.youtube.com/watch?v=HyznrdDSSGM



One more nice thing to have: 
EEPROM programmer

https://github.com/beneater/eeprom-programmer?tab=readme-ov-file

“Instructions” Memory

Memory

EEPROM 
programmer

“Flash”

M
em

or
y

Bus

“Program counter”

You can program with pins and 
buttons, but we would like to use 

something more civilized, like 
another MCU or a PC.



How programming works:
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How programming works:



How programming works in order (inside CPU):

Fetch Decode Execute

It’s just a cycle of…

Different architecture have different cycle design (3-5 operations cycling).
So, when a 4 MHz MCU is running a 4-cycle operation, its clock speed is 1 MHz. 



How programming works in order (inside CPU):
With the help of… 

How the Clock Tells the CPU to "Move Forward“ https://www.youtube.com/watch?v=PVNAPWUxZ0g&list=PL9vTTBa7QaQOoMfpP3ztvgyQkPWDPfJez&index=6

Generating: 00 01 10 11

When 00, Fetch
When 01, Decode
…





Supplemental video: how real coders 
could still use C for great things:

https://www.youtube.com/watch?v=xNX9H_ZkfNE


