
Proposed I2C Modification of the YellowHat Hardware 

1 Symptoms 
Under certain circumstances, the YellowHat LED chain does not show any activity while the input 

buttons work normal. This is typically the case when the YellowHat is connected to an M5 Stick C Plus. 

2 Diagnosis 
To diagnose the problem, connect the Stick to the USB port of your computer and connect to it using a 

terminal program (e.g. the Arduino monitor window) at 115200 baud. Then switch on the Stick and 

observe the messages during the boot process. 

 

If you keep getting the message “Send Chain LED Type xxx” the Stick is not able to talk to the YellowHat 

LED chain, which means the I2C bus is not properly working. As a result, the LED’s will not work. The 

buttons on the other hand normally work as the I2C port of the IO port chip is more tolerant. 

3 Failure mode analysis 
The reason for the problem is due to an improvement in the M5 Stick C Plus compared to the M5 Stick 

C. In the M5 Stick C the GPIO’s 0, 26, and 36 are directly wired to the hat connector as shown in Figure 1. 



 

Figure 1: M5 Stick C schematics (partial) 

In the M5 Stick C Plus an extra layer of protection is added to the IO’s, which is a good thing (Figure 2).  

 

Figure 2: M5 Stick C Plus schematics (partial) 

But the added resistors prevent the internal (weak) pullup resistors of the ESP32 from providing 

sufficient voltage to the IOs used as I2C bus. As a result, data flow on the I2C bus between the Stick and 

the Arduino 328P of the YellowHat is messed up and the LED chain does no longer work. 

4 Proposed Fix 
To fix the problem, additional pullup resistors need to be added from 3.3V to GPIO 0 and GPIO26. 

Suitable values for the pullup resistors are 1 or 1.5 kOhm. Regular 1/8W through hole resistors work well 

and are small enough to fit in the enclosure without having to make extra room. 

5 Implementation 
To implement, proceed as follows: 

- Remove the four in-hex screws at the bottom side of the Yellow Stick and carefully remove the 

top part of the enclosure 

- Remove the PCB from the lower part of the enclosure and turn it upside down 



- Locate the solder joints of the Hat connector H2 and orient the PCB as shown in Image 1 

 

Image 1: YellowHat PCB (bottom side) with Hat connector H2 

- Prepare two 1/8 Watt resistors of 1kOhm or 1.5 kOhms to be soldered between pins 2 and 4 

respectively pins 2 and 6 of the hat connector. Bend the wire ends in a way the resistors can be 

connected to the IO joints and will be placed in the open PCB space without connecting any 

other components 

- Solder one end of each resistor to the GPIO pins (G0, G26) and verify the location of the resistors 

- Solder both other ends to the 3.3V pin of the hat connector (second solder joint from the 

bottom) 

- Verify the solder joints are good and no solder bridge between any pins has been created in the 

process. 

- If you have an Ohmmeter available, measure the resistance between hat connector pins 2 and 4 

as well as 2 and 6. Both should show the value of the resistors. 

- Connect the IoTT Stick, reboot it and verify the monitor output. The “Send Chain LED Type xxx” 

may still appear once or twice, but then you should see the message “Cond Restart” with no  

other LED messages following. 

- If all is ok, reassemble the YellowHat and put the screws back in. Don’t overtighten them. 

That’s it. 


