
 
NatureScanner Notes + LOG 

 

todo 
​Station + ov2640 code 
​GPT+sht → send data code 
​Re evaluate 

 

4/24/2025 

Gave a brief presentation at drone day  
 
 

4/21/2025 

 



 
U.FL connector  
 
U.FL:​
IPX 
IPEX: 
 
U. FL. U. FL ('U' stands for ultra-small and 'FL' is just a series name assigned by Hirose) 



 



 
 



 
Whip antenna 

 



 
Get case for antenna to house outside anddddd for the temp sensor…  
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I think this will fix it 
I have to flush out regedit somehow  



 
 



Still didnt get rid of it  
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ESP NOW: 
Sends 250 bytes i guess 
ADAM: ✅ 
JOSIE: ✅ 
Image check was fine..  
 

 
 
Working again  
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Here we go..  
 



 
Saves with adam  

 
 

 
 
Erased flash for josie  
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E (2046) sdmmc_cmd: sdmmc_write_sectors_dma: sdmmc_send_cmd returned 0x109 
E (2046) diskio_sdmmc: sdmmc_write_blocks failed (0x109) 
E (2056) MAIN: Error writing file (written 0, expected 53362) 
E (2056) sdmmc_cmd: sdmmc_write_sectors_dma: sdmmc_send_cmd returned 0x109 
E (2066) diskio_sdmmc: sdmmc_write_blocks failed (0x109) 
E (2076) MAIN: Failed to capture and save image 

4/3/2025 

 
 



 
 
Sending data and collection data  
 

 
https://github.com/andrewhredzak/NatureScan-SHTNEO_softAP 
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Esp now programming guide 

 

 
Heres the print to print the received data  
 
 

 
Need this inside teh source file for sht and neo  
 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/network/esp_now.html


 
In the task  

 
In the while loop  
 
 
 

 
 
xQueueSend 
xQueueReceive 
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ESP now example  

https://github.com/espressif/esp-idf/tree/master/examples/wifi/espnow


 
 
https://grok.com/share/bGVnYWN5_d6912953-b4b5-4140-bea9-228562f730b2 
 
MAC address: 
NS1 MAC Address (STA): A0:DD:6C:77:BD:84  
NS2 MAC Address (STA): 2C:BC:BB:81:CF:88 
 
 
SoftAP mode (WIFI_MODE_AP) is typically used for the sending (transmit) device. 
→ NS2 MAC Address (STA): 2C:BC:BB:81:CF:88​
 
Station mode (WIFI_MODE_STA) is typically used for the receiving device. 
→ NS1 MAC Address (STA): A0:DD:6C:77:BD:84  
 
 
Menuconfig:​
 
Set WiFi mode (station or SoftAP) under Example Configuration Options. 
 

 
 
Set ESPNOW primary master key under Example Configuration Options. This parameter must 
be set to the same value for sending and recving devices. 
 

 
 
Set ESPNOW local master key under Example Configuration Options. This parameter must be 
set to the same value for sending and recving devices. 
 

 
 
Set Channel under Example Configuration Options. The sending device and the recving device 
must be on the same channel. 
 



 
 
Set Send count and Send delay under Example Configuration Options. 
 

 
 
 
Set Send len under Example Configuration Options. 
 

 
 
 
Set Enable Long Range Options. When this parameter is enabled, the ESP32 device will send 
data at the PHY rate of 512Kbps or 256Kbps then the data can be transmitted over long range 
between two ESP32 devices. 
 

 
 
 
 
 
 



 
 
 
 
 

 
 
Need to start station first 
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https://github.com/espressif/esp-idf/tree/master/examples/wifi/getting_started 
This example shows how to use the Wi-Fi SoftAP functionality of the Wi-Fi driver of ESP for 
serving as an Access Point. 

https://github.com/espressif/esp-idf/tree/master/examples/wifi/getting_started


 

 
The is the function that the SHT data is passed to  
 
 
 



 
 



 
 

TEMPPP ANDDD GPS!!!!! 
 
 

 

The Setup: 

●​ ESP32-CAM: This device acts as the HTTP server. It hosts a small web server that 
listens for incoming HTTP requests and responds with data (like sensor readings from 
the SHT31 sensor). 

●​ Your Laptop: This runs the HTTP client (the Python script). The client sends HTTP 
requests to the ESP32-CAM’s server to fetch the sensor data and then saves it to a file. 

URL stands for Uniform Resource Locator 
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#define UART_NUM UART_NUM_1             // Use UART1 for NEO-6M 

 
Prob same as sdmmc init  
 

 
 
Need to use 5V pin to power it  
 
 



 
 
 
Just got the sht31 task working to take multiple data. Then i replaced it because i didnt change 
or check the repo 
 

 
 



 
Taking data so pumped 
 
For nature scanner, make sure you reconfigure for the camera before you rebuild 
 

 
 



 
 
It was these 
 

 
 
Boom  
 
 



 

 
 
 
Im muting cam and sd card 
Will flash with ov2640 for that build 
 



 
 

 
 
BUILT  
Hail Mary  
 
 



 
I only denied one thing  
 
 
 
 



 
 
"C:\Users\Andrew\.esp\v5.3.2\esp-idf\myprojectsESP\NatureScan\NatureScanner\managed_co
mponents\espressif__esp32-camera\test\test_camera.c" 
 
C:\Users\Andrew\.esp\v5.3.2\esp-idf\myprojectsESP\NatureScan\NatureScanner\managed_com
ponents\espressif__esp32-camera\driver 
 
 

 
No test camera = pass 
 



 
 
Only one call 
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Geminiblog gen  
Chatgpt blog gen 
 
 
 

 
 
 

https://gemini.google.com/app/f1c071e9efaa57bb
https://chatgpt.com/share/67e8099f-6f2c-8011-bd7e-cc9b698ccb8c


Want:​
GPIO12: TXD 
GPIO13: RXD 

 
Works at dustins place 
 

 
 



❌All of those missing pins errors were because i did have skdconfig.h in the included 
 

 
Its because the board was not plugged into the computer and we couldnt run menuconfig 
 
 
 

3/28/2025 

 

 



 
Boot log  
 
 
 

 
 
 
This chip is ESP32-D0WD 
 
 
 
 
 



 

 
 



Esp32 reset types 

 
 
 

 
Changing baud rate when flashing…  
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fprintf, fopen, and fclose are standard C library functions, specifically belonging to the 
stdio.h (Standard Input/Output) library 
 
ANSI stands for American National Standards Institute 
 
 

C89/C90 Standard Library Headers: The Core of C 

The image lists the 15 standard library headers introduced in C89/C90 (ANSI C), which was the 
first standardized version of C: 

1.​ <assert.h> - Diagnostics (assertions) 
2.​ <ctype.h> - Character handling 
3.​ <errno.h> - Error codes 
4.​ <float.h> - Floating-point characteristics 
5.​ <limits.h> - Integer type limits 
6.​ <locale.h> - Localization 
7.​ <math.h> - Mathematical functions 
8.​ <setjmp.h> - Non-local jumps 
9.​ <signal.h> - Signal handling 
10.​<stdarg.h> - Variable arguments 
11.​<stddef.h> - Standard definitions (e.g., NULL, size_t) 
12.​<stdio.h> - Standard input/output 
13.​<stdlib.h> - General utilities (memory, random numbers, etc.) 
14.​<string.h> - String handling 
15.​<time.h> - Date and time functions 

Total in C89: 15 headers 

 
 
Check which version of C you have:​
gcc -std=c11 -v -o test test.c 
 
 
**sdmmc example  
static esp_err_t s_example_write_file(const char *path, char *data) 
static esp_err_t s_example_read_file(const char *path) 
 
 
 
 



Prompt:​

 
 
 

 
Gemini code link 

 
 
static esp_err_t init_camera() 
static esp_err_t init_sdcard()  
static esp_err_t capture_and_save_image() 
 
if everything is set up correctly, the ESP32-CAM will initialize the camera and SD card, take a 
picture, and save it as imageXXX.jpg to the root directory of your SD card. 
 
 

https://gemini.google.com/app/ce2544b437145bd5


 
4MB mapped of PSRAM 
**Found 8MB PSRAM device 
 

 
 
 
 
 
 



 
 

 
 
64H  
PSRAM 8MB?? 
 
 



 
 
 
 

 
 
Was getting this error. I removed the sd card then re inserted. This worked!! 
 
 



 
 
Still failed i think  
 
 

 
 



 
 
 RTCWDT_SYS_RESET       =  9,    /**<9, RTC Watch dog Reset digital core*/ 
 
Watchdog!!! 
 
 

 
 
Picture after multiple resets 



 
Latest changes  
 
 

 
Reasons dont line up with chatgpt reasons 
 



 
 
I think its a brown out 
 

 
 
 

 
 
 

Measured current data (no regulator) 

5V esp32 WROOM 
1.182A 
 
FTD board 
But it varies wildly. On the FTD board 
Up to 0.902 
Down to 0.52 
 
 



Measured current data (with regulator) 

 
5V esp32 WROOM 
1.182A 
 
FTD board 
But it varies wildly. On the FTD board 
Up to 0.50 
Down to 0.48 
 
 
 
 
 

 
 
 
 
It wasnt working with the voltage regulator setup. Maybe it has to be connected to FTDI 
 
Or maybe those pics were from the wrooooom  



 
 
This is a 3.3v regulator !!!!!!!!!! 
 

 
First detached photo!!! 
Taken from the 5v line on the wroom!!! 
 



 
Taking multi image!! 
 
 



 



 
 
Every 5secs works 
 
 
 
I think its my laptop USB ports that are giving the power/current issues!! 
It works everytime on teh power brick  
 
 
 
_________________ 
 
Cycled power cable then removed/returned sd card 
 
 



 
 
 
 

 
 
Picture taken!! 
 



 
 
 
No data saved but the images are saving!! 
 

 
Says 153600 bytes image?? 
 

 

 



 
 
 
 
 
 
 
 
 

 
 

 
 
 



 
 

 
Image taken!!!!!! 



 
 
 

 





 

3/26/2025 

 

esp camera ov2640 Githib link 

 

Sdmmc driver examples github link 
 
 
Next steps 

​Create new project from the examples/storage/sd_card/sdmmc example 
​Rename it Naturescanner-OV2640  
​Add a dependency on espressif/esp32-camera component (camera read me) 

 
 

 
Use esp32CAM pin map from take_picture.c 

 
​Add camera initialization code until all is incorporate and can run  

https://github.com/espressif/esp32-camera
https://github.com/espressif/esp-idf/tree/master/examples/storage/sd_card/sdmmc


 
​Pull camera take picture code from take_picture.c 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

I think i didnt generate the .json config file at the beginning and that fucked something up  



 

 
 
It worked with the camera managed components  
 

3/25/2025 

 

SPIFFS stands for Serial Peripheral Interface Flash File System 

 

 



 
 
I (335) heap_init: Initializing. RAM available for dynamic allocation: 
I (342) heap_init: At 3FFAE6E0 len 00001920 (6 KiB): DRAM 
I (348) heap_init: At 3FFB40E8 len 0002BF18 (175 KiB): DRAM 
I (355) heap_init: At 3FFE0440 len 00003AE0 (14 KiB): D/IRAM 
I (361) heap_init: At 3FFE4350 len 0001BCB0 (111 KiB�ets Jul 29 2019 12:21:46 
 
 
 
I think it resets after heap init  
� symbol suggests a display or encoding issue 
 
ROM firmware version:    Jul 29 2019 12:21:46 
 

 
To debug 
Verbose 
Component config log output 
 
Message logging levels: 
 

 
 
 



 
 
 

 
 
 
Used the sd card example. Got it to work  
 
 



 
Saved a file and took a picture!!!! 
 
 

3/24/2025 

Sd card github: 
https://github.com/espressif/esp-idf/tree/master/examples/storage/sd_card/sdmmc 
SDMMC:​ Secure Digital MultiMedia Card 
 

​
Espressif Camera Sensors Component 

 
Supports: 



 
 
 
OV2640 espressif github Arduino IDE and ESP IDF 
https://github.com/espressif/esp32-camera/blob/master/sensors/ov2640.c 
 

 
Deeper research 
 
 
 

 
 
writing a BMP image takes longer. For example, writing a 921 KB BMP at 2 MB/s would take 
about 0.46 seconds per image, while a 50 KB JPEG would take only 0.025 seconds. 
 
JPEG will work just fine..  
 
 
 

https://grok.com/chat/c9380fab-b196-41e0-96fc-a0a7ae641d63
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Acronyms for 0v2640 

fb: frame buffer 
BMP: Bitmap. It's a raster graphics image file format used to store bitmap digital images 
DIB: Device Independent Bitmap 
VFS:​ Virtual File System​ A layer that abstracts file system operations, enabling support for 
file systems like FAT. 
FAT:​ File Allocation Table​ A file system format used for storage devices like SD cards. 
SDMMC:​ Secure Digital MultiMedia Card​ A protocol and controller for interfacing with 
SD cards or MultiMedia Cards. 
SDSPI:​ Secure Digital Serial Peripheral Interface​ A method to interface with SD cards 
using the SPI protocol. 
SDIO:  secure digital input output 
NVS: non volatile storage 
POSIX stands for Portable Operating System Interface 
 
 



 
 
 
 
Senserion sht31 materials: 
https://sensirion.com/products/catalog/SHT31-DIS-B 
 
 
State machines are important.  

 
 

https://sensirion.com/products/catalog/SHT31-DIS-B


CIP: core independent peripheral 
 
 

 

 
 



Configuration Registers: You interact with a peripheral by reading from and writing to its 
control and status registers. These registers are memory-mapped, meaning they appear at 
specific addresses in the CPU's memory space. 

●​ Control Registers: Writing to control registers changes the peripheral's configuration 
and behavior. This is how you "tell" the peripheral what to do (e.g., set a GPIO pin as an 
output, set the baud rate of a UART, start a timer). This is analogous to changing the 
state of the peripheral's state machine. 

●​ Status Registers: Reading from status registers tells you the current state of the 
peripheral (e.g., whether a GPIO pin is high or low, whether a UART has received data, 
whether a timer has overflowed). 
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fb: frame buffer 
BMP stands for Bitmap. It's a raster graphics image file format used to store bitmap digital 
images 
DIB (Device Independent Bitmap) 
 
 



 
The structure of a BMP bitmap image file 

 
 

https://upload.wikimedia.org/wikipedia/commons/7/75/BMPfileFormat.svg


 
 
 



 
Death of Achilles  



 

 
 
 



 
 

New error 
 

 
 

Detected camera 
 
 
 
 



 
 
Enabled psram 
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Next steps: 

​Read camera documentation 
​Read esp idf lib documentation spi master 
​Create a new blank project 
​Upload project to github 

 
 
OV stands for OmniVision 
UXGA stands for Ultra Extended Graphics Array 
Serial Camera Control Bus (SCCB) interface. 
Automatic Exposure Control (AEC),  
Automatic Gain Control (AGC), 
Automatic White Balance (AWB),  
Automatic Band Filter (ABF), and  
Automatic Black-Level Calibration (ABLC)  
 
CSP2 in the context of the OV02640 camera sensor refers to Chip Scale Package 2 
 

https://www.uctronics.com/download/cam_module/OV2640DS.pdf?srsltid=AfmBOopw_gm2y0OCF927ochbc04YKoFmfA0gnysQ8nPGrvucOvrjpLME
https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/spi_master.html


 
RESETB: Reset Bar. This is the active-low reset signal for the OV2640. When this pin is driven 
low, the sensor resets to its initial state. 
PWDN: Power Down. This pin controls the power-down mode of the OV2640. When asserted 
(typically high), the sensor enters a low-power state, shutting down most of its functions to save 
energy. 
XVCLK: External Video Clock. This is the external clock input provided to the OV2640, used to 
drive its internal timing. The OV2640 uses this clock to synchronize its operations, such as pixel 
data output. 
MHSYNC: Master Horizontal Sync. This is an input signal from the master device to the 
OV2640, indicating the start of a new horizontal line (row) of pixel data in slave mode. 
MVSYNC: Master Vertical Sync. This is an input signal from the master device to the OV2640, 
indicating the start of a new frame (image) in slave mode. 
MCLK: Master Clock. This is the clock signal provided by the master device to the OV2640 in 
slave mode, used to synchronize the output of pixel data. 
 
 

 
 
 
NatureScan-OV2640 



 
 
 
 
 

 
 
 

 
 



 
 
Git created 
Initial code ran!!! 
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NMEA 0183 sentences 
 



 
 
NMEA sentences are ASCII strings, where each character (including commas, dollar signs, and 
the asterisk) is represented by 1 byte in memory. 
 
 
$GPRMC,030742.00,A,2232.7830,N,11404.58520,E,0.356,,070314,,A*77 
 
About 66 byes long including carriage characters /n 
 
 
 

ASCII Values 

Here’s the breakdown of the sentence into ASCII values (in hexadecimal for clarity): 

●​ $GPRMC → 0x24, 0x47, 0x50, 0x52, 0x4D, 0x43 
●​ , → 0x2C 
●​ 030742.00 → 0x30, 0x33, 0x30, 0x37, 0x34, 0x32, 0x2E, 0x30, 0x30 
●​ , → 0x2C 
●​ A → 0x41 
●​ , → 0x2C 
●​ 2232.7830 → 0x32, 0x32, 0x33, 0x32, 0x2E, 0x37, 0x38, 0x33, 0x30 
●​ , → 0x2C 
●​ N → 0x4E 
●​ , → 0x2C 
●​ 11404.58520 → 0x31, 0x31, 0x34, 0x30, 0x34, 0x2E, 0x35, 0x38, 0x35, 0x32, 0x30 
●​ , → 0x2C 
●​ E → 0x45 
●​ , → 0x2C 



●​ 0.356 → 0x30, 0x2E, 0x33, 0x35, 0x36 
●​ , → 0x2C 
●​ , → 0x2C (empty field) 
●​ 070314 → 0x30, 0x37, 0x30, 0x33, 0x31, 0x34 
●​ , → 0x2C 
●​ , → 0x2C (empty field) 
●​ A → 0x41 
●​ *77 → 0x2A, 0x37, 0x37 
●​ \r\n → 0x0D, 0x0A 

 

 
 
 
 

 
The number of bytes depends on the NMEA sentence: 

●​ $GPRMC: 66 bytes (including \r\n). 
●​ $GPVTG: 35 bytes. 
●​ $GPGGA: 69 bytes. 
●​ $GPGSA: 47 bytes. 
●​ $GPGSV: 54 bytes. 
●​ $GPGLL: 42 bytes. 

 
 
 
 



UART parse thread link 
 
 
 

 
Getting human readable data!! 
 

https://grok.com/chat/e3e0d3ff-36fd-4a49-b644-b5f13f85a37a


 
Points plotted 
There were many overlapping points  
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Next steps:  

​ Look at read/gpsget function 
​Understand what data type it is returning in the buffer 
​See if you can parse the $GPRMS by sentence or by byte chunk 
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Optimize performant code for a backpacking trip. Calculate power consumption. Decide and 
battery weight. Develop an algorithm to leverage sleep mode and other more efficient modes 
like periodic mode and camera resolution.  
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We have something that resembles GPS data 
 
 

Summary of Acronyms: 

●​ GPS: Global Positioning System – The satellite system providing the data. 
●​ GPGSV: GPS Satellites in View – Details about visible satellites (ID, elevation, azimuth, 

SNR). 
●​ GPRMC: Recommended Minimum Sentence C – Core GPS data (time, position, speed, 

date). 
●​ GPVTG: Track Made Good and Ground Speed – Speed and course over the ground. 

 

 

 

GPGLL: Geographic position, latitude, longitude. GPVTG: Course and speed information 
relative to the ground. GPRMC: Time, date, position, course, and speed data. GPGSA: GPS 
receiver operating mode, satellites used in the position solution, and DOP values 



 
 

 
 
Nope thats not it 
 
 
 

 
 
 

NMEA stands for National Marine Electronics Association. 



GPRMC: global positioning recommended minimum data type C 

 

 

 
$GPRMC,210230,A,3855.4487,N,09446.0071,W,0.0,076.2,130495,003.8,E*69 
 
 
In this example: 
$GPRMC indicates the sentence type. 
210230 is the time (UTC). 
A indicates a valid fix. 
3855.4487,N is the latitude. 
09446.0071,W is the longitude. 
The remaining fields contain speed, course, date, magnetic variation, and a checksum.  
 
 
Calculation: 
Convert to 24-hour format: 210230 represents 21:02:30 in 24-hour format. 
Subtract the time difference: Subtract 7 hours from 21:02:30 UTC. 
21:02:30 - 7 hours = 14:02:30.  
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Gnd 
Tx orange  → GPIO15 
Rx yellow  → GPIO14 
Vcc 
 
 
 
ESP IDF debug  
Tools debug check  
Version check  
 
idf.py --version 
python --version 
cmake --version 
ninja --version 
 



 
 
NatureScan-NEO-6 
Make project 
New project 
 
c:\Users\Andrew\.esp\v5.3.2\esp-idf\myprojectsESP\NatureScan 
 
board/esp32-wrover-kit-3.3v.cfg,C:\Espressif\frameworks\esp-idf-v5.3.1\tools\tools\openocd-esp
32\v0.12.0-esp32-20241016\openocd-esp32\share\openocd\scripts\interface\ftdi\esp32_devkitj_
v1.cfg 
Components left blank 
 

 
 
 
 
 

 
Lfg 



 
 

 
 
 
 

 
 



 
 
UART INIT SUCCESS!!! 

 



 
Flash  
⚡ 
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link 

 
 
 

https://docs.espressif.com/projects/esp-idf/en/v5.3.2/esp32/api-reference/peripherals/uart.html


 

d 
 
Posted to github as well 
 



 
 
 

 
 



 
 
Lets goooooo!!! 
 
 



 
Grok robots suggested 
 
 
 

 
 

 



 
Resettt 
 

 
Thats where we leave it 

2/28/2025 

 
UART for GPS 
 
So i want to focus on understanding UART protocol and how it works.  
I also want to focus on building from the documents so the first three tasks will be  
 

​Write a clear prompt that will be tailored to building a gps codebase for models 
​Read NEO-M8N documentation  
​Find and read UART library documentation  

​ #include "driver/uart.h"  



​ #include "driver/gpio.h" 
​ "driver/uart_vfs.h" 

 
 
Virtual filesystem (VFS) component provides a unified interface for drivers which can 
perform operations on file-like objects. These can be real filesystems (FAT, SPIFFS, 
etc.) or device drivers which provide a file-like interface. 
 
 

 
 
Gps example  
 
 
 



 
 

2/27/2025 

 
Register dump 

 
 
 

Label Value Description 

Core 0 Indicates this is from Core 0 of a multi-core processor. 

PC 0x400d917a Program Counter: Address of the next instruction before the 
exception. 

PS 0x8006d33 Processor Status: Contains control bits (e.g., interrupt enable, 
mode). 

A0 0x8006d33 General-purpose register (e.g., might hold a function argument 
or address). 



A1 0x3ffbdcc General-purpose register. 

A2 0x3ffb4c04 General-purpose register. 

A3 0x00000003 General-purpose register. 

A4 0x00000024 General-purpose register. 

A5 0x3ffaff94 General-purpose register. 

A6 0x00000000 General-purpose register. 

A7 0x00000002 General-purpose register. 

A8 0x00000000 General-purpose register. 

A9 0x00000000 General-purpose register. 

A10 0x00000001 General-purpose register. 

A11 0x00000001 General-purpose register. 

A12 0x6001301c General-purpose register. 

A13 0x00013ffc General-purpose register. 

A14 0x00000000 General-purpose register. 

A15 0x4000c4cc General-purpose register. 

SAR 0x4000c4cc Special Address Register: Used for address arithmetic or 
loops. 

EXCCAUSE 0x0000001c Exception Cause: Reason for the exception (e.g., illegal 
instruction or memory error). 

EXCVADDR 0x80000024 Exception Address: Memory address that triggered the 
exception. 

LBEG 0x4000c4cc Loop Begin: Start address of a hardware loop. 

LEND 0x4000c477 Loop End: End address of a hardware loop. 

LCOUNT 0x00000000 Loop Count: Number of iterations for the loop (0 indicates 
inactive). 

 
 
 



 
I2C software timeout. Probe didnt work  
 
 
DIDNT PLUG IT IN.  
SENSOR FOUND!! 

 
 
 



 
 
 
 
 

 
Sensurion github repo 

 
 

https://github.com/Sensirion/embedded-sht/tree/master


 
SHT4 datasheet 

 
 

 
 

ALL GREEN FOR PERIODIC! 
 

https://sensirion.com/media/documents/33FD6951/67BD83BE/HT_DS_Datasheet_SHT4x_3.pdf


 
ALL GREEN!!! Now we need to print..  
 
 
 

 
 
FEBRUARY 27TH 2025 11:22 PM 
TEMPE, WE HAVE TEMPERATURE 



 
 

 
 
82.778 deg F 
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Put the initialization function logic in the sht31.c source file.  
 
 

 
 
Use this as a 1 file template. You can “break” it into 3 files with a chatbot 
 
​
i2c.c (Source File) 
 

This file contains the implementations of the functions declared in i2c.h. It includes i2c.h to 
access the declarations. 

 
mpu9250_register_read 
mpu9250_register_write_byte 
i2c_master_init 
 
 
3 functions 
 
The write function will be i2c_master_transmit 
Teh read will be i2c_master_transmit_receive  
 
 
 
 
 



 
Initialized  
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Successful prototype  

 

 
 
Successful build and flash now were back to this 
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Ssh added to github to link my computer to this repo  
 

 
 

 
 

 



 
Deleted  
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this is my project directory: NATURESCAN-SHT31/ - CMakeLists.txt - sdkconfig - components/ - 
SHT31/ - CMakeLists.txt - Kconfig - SHT31.c - SHT31.h - main/ - CMakeLists.txt - main.c - 
Kconfig.projbuild I already have i2c_master_dev_init configured. i would like to start with a basic 
measurement command from SHT31: Periodic Data Acquisition Mode the command is : 0x2130 
i would like to define the prototype in SHT31.h i want the logic to store the temp and humidity 
values and calculate the outputs in SHT31.c and i want this function to be implemented in 
main.c using xTaskCreate 
 

 
 

Link 
 
 
 

Next tasks:  
​Write a basic print function but develop the prototype in header, “logic” in source, then 
call it in main 

​Understand all SHT31 commands  
​Come up with a name for the main data acquisition function 

​SHT_data_acquisition() 
​Period 
​One shot 

​Group commands and start to think how they would be laid out in the header file 

https://chatgpt.com/g/g-p-675cd6e13de08191b1a711fd2db0f3de-nature-scanner/c/67ad3a02-62a4-8011-b099-2b1d9e8a72f0


 
Review:  
What is a handle 
Special operators  
i2c_device_config_t is how the ESP32 (as a master) sees other slave devices on the bus, 
i2c_slave_config_t is how you set up the ESP32 to become that slave device. 
 
Push to github: 
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Next question:  
What should periodic do? 
I think it should write then read 
 
Because it writes the periodic command to the sht31 reg and then the device digital interface 
continually keeps writing to the data register. Then it should sent it over to the controller  
 
 
    esp_err_t err = i2c_master_bus_add_device(I2C_NUM_0, &dev_cfg, &dev_handle); 
 
 

I2c master driver major changes in concepts  

Link to esp idf 
 
 
 

2/1/2025 

 
what is a handle? 
 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/migration-guides/release-5.x/5.2/peripherals.html


why does dev_config need to be a constant and bus_handle doesn't? 
why does dev_config and ret_handle need to be pointers? 
 
what is a pointer? 
What is a type definition? 
 

operators 

 
 

Operator Type Description Operators 

Arithmetic Operators Perform mathematical calculations +, -, *, /, % 

Relational Operators Compare values ==, !=, >, <, >=, <= 

Logical Operators Combine logical conditions &&, ` 

Bitwise Operators Manipulate individual bits &, ` 

Assignment Operators Assign values =, +=, -=, *=, /=, %= 

Increment and Decrement 
Operators Increase or decrease values ++, -- 

Conditional Operator 
Evaluate a condition and return a 

value ?: 

Special Operators Perform specific operations sizeof, &, *, ->, . 

 

Examples of special operators  

 
&: returns memory address 

 
 
.   accesses a  member of a structure or union directly  



 
 
“*” dereferences a pointer, accessing the value stored at the memory address pointed to by the 
pointer  

 
 
 
 
 
 
 

1/31/2025 

 
write                  ---> i2c_master_transmit() 
read                   ---> i2c_master_receive() 
read and write    ---> i2c_master_transmit_receive() 
 



 
Built and flashed. We got to print! 
 
 
 

1/30/2025 

Hi Gemini!! 
 
I2C master rst document 

https://github.com/espressif/esp-idf/blob/master/docs/en/api-reference/peripherals/i2c.rst


 

1/28/2025 

 
 

esp_err_t  

esp_err_t is a data type used to represent error codes returned by ESP32 functions 
 

Common esp_err_t Values 

●​ ESP_OK: Indicates that the function executed successfully without any errors. 
●​ ESP_ERR_INVALID_ARG: Signals that an invalid argument was passed to the function. 
●​ ESP_ERR_NO_MEM: Means that the function failed to allocate memory. 
●​ ESP_ERR_NOT_FOUND: Indicates that a requested resource or device was not found. 
●​ ESP_FAIL: Represents a generic error condition. 

 
 
 

1/27/2025 

 
 
Next steps are  
read the I2C master driver, documentation programming guide ✅ 
Then Reed the three files  eeprom example✅ 
 
 
 



 
 

ESP32 v5.4 Inter-Integrated Circuit (I2C) programming guide 
 
 
HAL: hardware abstraction layer  
 
 

Hardware layers 

 

Layer Description 

Example in ESP32/SHT31 
context 

Physical Layer 
The actual hardware 

components. 
ESP32 microcontroller, SHT31 sensor, 

I2C bus, resistors, etc. 

Hardware Abstraction Layer (HAL) 

Abstracts the specifics of 
the hardware, providing a 

standardized interface. 
ESP32's I2C HAL provided by the 

ESP-IDF SDK. 

Driver Layer 

Communicates directly 
with the sensor using the 

HAL. 
A driver specifically for the SHT31 

sensor, or a generic I2C device driver. 

Application Programming Interface 
(API) 

Provides functions for the 
application to interact with 

the sensor. 
Functions like getTemperature() and 

getHumidity(). 

Application Layer 
Your code that uses the 
API to read sensor data 

Code to display temperature and 
humidity on a screen, send data to the 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/i2c.html


and perform actions. cloud, or control a thermostat. 

 
 
 

 
SoC: system on chip 
 
 
 
 

 
 



I think this is what we are doing when sending a command to the temp sensor  
 
 
In C, the ampersand symbol (&) is the address-of operator. It gives you the memory address of 
a variable. 
 
 
 
 

Layer Description Code Example Pros Cons 

Application Code 

Your program logic 
using I2C for 

specific tasks (e.g., 
reading sensor 

data). 

i2c_master_transmit(...); 
i2c_master_receive(...) 

Easiest to use; 
hides 

complexity. 

Least control over 
I2C hardware. 

ESP-IDF I2C 
Driver 

Provides an API 
with functions to 

simplify I2C 
communication. 

i2c_master_bus_add_d
evice(...); 

i2c_master_start(...) 

Simplifies I2C 
operations; 

handles 
low-level details. 

Less control than 
lower levels. 

ESP32 HAL 
(Hardware 

Abstraction Layer) 

Abstracts 
hardware-specific 
details, providing a 

more generic 
interface to the I2C 

peripheral. 

gpio_hal_iomux_func_s
el(...); i2c_dev_t *i2c = 
I2C_DEV(i2c_num); 

More portable 
code; easier to 

maintain. 

Less control than 
direct register 

access. 

ESP32 I2C 
Peripheral 

The hardware block 
within the ESP32 

that implements the 
I2C protocol. 

- 

Handles I2C 
signaling, clock 
synchronization, 

etc. 

Not directly 
accessible by 

software. 

Registers and Bit 
Fields 

Memory locations 
within the ESP32 

that control the I2C 
peripheral's 
behavior. 

I2C0.ctr.en = 1; 
I2C0.scl_low_period.scl

_low_period = 10; 

Most control 
over I2C 

hardware. 

Most complex; 
requires deep 

hardware 
knowledge. 

Memory-Mapped 
Registers 

Accessing I2C 
registers using their 
memory addresses. 

`*(volatile uint32_t 
*)(0x3ff48070) #ERROR! 

Maximum control 
and potential 

performance gains. 

 
 
 

Add to code notes:  

 i2c_master_transmit() 
i2c_master_receive() 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/i2c.html#_CPPv419i2c_master_transmit23i2c_master_dev_handle_tPK7uint8_t6size_ti
https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/i2c.html#_CPPv418i2c_master_receive23i2c_master_dev_handle_tP7uint8_t6size_ti


i2c_master_transmit_receive() 
 i2c_master_probe() 

 
 
 
APB frequency: advanced peripheral bus 
 

1/24/2025 

 
 
 
 
 

 
Blog link 

This guys blog is worth checking out but it is not necessarily the application i am looking for. His 
blog gives instructions on how to create a component for the ESP IDF registry. While, i may 
want to create a component down the line. I would just like a straightforward way to create a 
driver for my specific temp/humidity sensor. I would like to create this locally and not submit it to 
the registry just yet. I believe that this would be valuable and i will do this once i get it working 
and add some more configurable and versatile functionality.  
 
 
Here is esspressif’s documentation on what procedure pedro is following packaging ESP-IDF 
components 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/i2c.html#_CPPv427i2c_master_transmit_receive23i2c_master_dev_handle_tPK7uint8_t6size_tP7uint8_t6size_ti
https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-reference/peripherals/i2c.html#_CPPv416i2c_master_probe23i2c_master_bus_handle_t8uint16_ti
https://developer.espressif.com/blog/2024/12/how-to-create-an-esp-idf-component/
https://docs.espressif.com/projects/idf-component-manager/en/latest/guides/packaging_components.html
https://docs.espressif.com/projects/idf-component-manager/en/latest/guides/packaging_components.html


 
 
I think there are two types of file structures 
Built in  
Project  
 
 
Eeprom example: 

 
Main folder structure 

 
I2c_eeprom_main.c [declaration inside main] 



 
Cmake config inside main. This includes the src file which is main and  

 
 
 

 
In the main CMakeLists.txt we need to include the IDF component folder. In this case its 

“esp_driver_i2c”​
Next we need to import the local project component which is i2c_eeprom 

 
 
 
Angle brackets (<>) are used for standard header files found in system include 
directories. 



1 
#include "driver/i2c_master.h" and #include "esp_err.h": These use double 
quotes (""). This instructs the compiler to first search for the header files in the current 
directory 
 
 

NatureScan-SH31 Folder Structure 
Ref: i2c_eeprom 
 
📁 NatureScan-SHT31/   
 
 
 
.. more questions: 
What do these config files do: 
sdkconfig 
idf_component.yml # Component manager config. Import the ESPIDF framework 
components?? 
Kconfig.projbuild   % give config for menuconifg??? 

Main i2c_master functions 

 
I2C Master Write 

 

 
 
 
Example: 
 
 

I2C Action Binary Hex Explanation 

Start Condition 10000000 0x80 
Signals the beginning of an I2C 

transaction 

Device Address (Write) 1000000 0x40 

7-bit address (0x20) shifted left by 1 bit, 
with the least significant bit (LSB) set to 0 

for write operation 

https://github.com/espressif/esp-idf/tree/master/examples/peripherals/i2c/i2c_eeprom


Acknowledge (ACK) 0  Slave acknowledges address 

Data Byte 1000010 0x42 The data byte to be written 

Acknowledge (ACK) 0  Slave acknowledges data byte 

Stop Condition 10010000 0x90 Signals the end of the I2C transaction 

 
 
 
10000000 01000000 0 01000010 0 10010000 
 
Hex: 
0x80 0x40 0x42 0x90  
 
 
 
 
I2C Master Read 

 

 
 
I2C Master Write and Read 

 

 
 
 
 
 
 
 
 
 
+++++++++++++++++++++++++++++++++= 



 
 

 
 
C:\Users\Andrew\.esp\v5.3.2\esp-idf\myprojectsESP\NatureScan-SHT31-V2\NatureScan-SHT3
1 
 
LFG 



 
 

1/23/2025 

🐋Deepseek thread 
 

 
Here are my new project new config params  
 
***3/2/2025 
Dont add the components folder. It will add all the esp idf components  
Component directory  
 
 
 
 

❌ 
📁 NatureScan-SHT31/   
├── 📁 main/   
│   ├── 📄 CMakeLists.txt    # Main component CMake   
│   ├── 📄 main.c            # App entry point   
│   └── 📁 components/       # (Optional) For project-specific components   
│       └── 📁 SHT/   
│           ├── 📄 CMakeLists.txt  # SHT component config   
│           ├── 📄 SHT.c           # Sensor driver   
│           └── 📄 SHT.h           # Header   
├── 📁 components/            # ESP-IDF components (auto-imported)   

https://chat.deepseek.com/a/chat/s/033aace5-81cc-4c9f-9720-e3c4f80bedd6


├── 📄 CMakeLists.txt         # Root project CMake   
├── 📄 sdkconfig              # Project configuration   
└── 📄 idf_component.yml      # Component manager config   
 
I think this file structure is wrong.  
 
It might be right. Idk if there is a better structure for built in vs project components  
 
 
 

New project flow 
Esp idf new project wizard 

 
 
 
Fill out you config 

 
 
 
Select basic project  
Build project to instantiate it  
Then do a blink  
 

1/20/2025 

this is the structure of my main folder: 
- main/- CMakeLists.txt 
            - SHT.c 
            - SHT.h 
            -main.c                 



            - idf_component.yml 
Good tryi 
 
 
For next time 
Create fresh new project  
 
 

 
 

 
 
 



 

1/19/2025 

Temp data!!!!!!!!!!!!!!!!!!!! 
Lets do the calc 
 

 
 
 

 
 



 

 
 
The reason that the light goes off and it crashes is because maybe the data is removed. If i set 
and get the it works 
 

 
It worked!!!!!!!!!!!!!!! 



I needed to grab the 6 bytes  
 
 

1/18/2025 

So im writing my own code from scratch right. Where did i leave off…  
 

 
Successfully set a soft reset.  
 
well i worked on my nature scanner project. i was able to write a one shot command to the 
esp32 0x44 register to take a single temp and humidity measurement on the SHT31. this is 
progress. now i need to be able to read it. more to come....  
 

 
 
Next step is to read this..  
 
Good prompting for gpt o1 too. This was great 
 
 
 



Commanding finally clicked for me. Well it was unclear where the commands were going you 
know.  
 
So to summarize.  
I was able to get a positive confirmation about writing commands. 
There is a register and i think for ever command the buffer expands and contracts relative to 
what needs to happen. Which would make sense as the device needs to be efficient.  
We were able to see 6 bytes that get saved. For a single shot sample, there is 6 bytes of data 
that get sent which include raw temp and humidity hex with CRC check 
 
I will put together a python script to do a rough calculation. 
I think i will keep pushing this until we are certain that we are looking at the right registers.  
Maybe we arent though. The temp isnt that far off.  
 
 
 

1/7/2025 

 
 

 
 
In I2C1.. 
 

 



Esp32 technical ref manual 
 
 

 
Wrote to register and started repeating  
 
 

 
Could be worth a try  
gschorcht 
Gunar Schorcht 
 

https://www.espressif.com/sites/default/files/documentation/esp32_technical_reference_manual_en.pdf#efuse


 

1/5/2025 

More organizing of vscode and my fork of esp idf.  
Moved previously archived sht files into my new archive file 
Found the old uncleRus tutorial and confirmed the old i2c driver  

 
Found the diff function and confirmed that i2c.c and i2c_master.c are vastly different  
 
If i am going to do another tutorial i need to use one with i2c master as the esp32 chip i am 
using uses that.  
 
I also need to decide how im going to do my development 
I know that i need to hammer out if this setup actually works.  
I need to write and read to the register and be able to take a temp reading and convert it i think  
 
 
 
 
 

1/4/2025 

 



 

 
 

Successfully reinstalled ESP IDF no more issues!!! 
 
 

12/22/2024 

What project am i on? Where am i?? 
C:\Users\Lenovo T480s\Documents\VS Code-Projects\SHT31_i2ctools_scratch 
 
Scratch  
 

12/16/2024 

 
 



12/2/2024 

 
 
 
 

11/9/2024 

 

 
 
Going to get rid of mk the make file to see if it still works  
 
 
 
IDF Component Manager  —-> CMake 
 
#include "esp_log.h" 

#include "driver/i2c.h" 

 
Looks like only 2 dependencies?????? 
 
 
${IDF_PATH} = C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf 
 
 



 
Set log to: C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf\components\log 
 
Set i2c to: C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf\components\esp_driver_i2c 
 
 
 
Example:  
idf.py add-dependency --path="../../my_component" example/cmp^3.3.3 
 

idf.py add-dependency –path=”${IDF_PATH}/components/log”  esp32-sht31/log 
 
idf.py add-dependency –path=”${IDF_PATH}\components\log”  esp32-sht31\log 
 
idf.py add-dependency –path=”C:\Users\Lenovo 
T480s\esp\v5.3.1\esp-idf\components\log\components\log”   
 
 
 
 

 
 
 
cmd_nvs 
 
 
dependencies: 
  cmd_nvs: 
    dependencies: [] 
    source: 
      path: C:\Users\Lenovo 
T480s\esp\v5.3.1\esp-idf\examples\system\console\advanced\components\cmd_nvs 
      type: local 
    version: '*' 
 
 



 
The issue is once again i2c master:  
 
 
Two i2c folders:  
 
"C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf\components\esp_driver_i2c\i2c_master.c" 
 
"C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf\components\driver\i2c\include\driver\i2c.h" 
 
 
 
 
 

 
 
Current 
 

1.​ PASS 
2.​ PASS 
3.​ PASS 
4.​ PASS 
5.​ FAIL 
6.​ FAIL 
7.​ PASS 



8.​ FAIL 
9.​ FAIL 
10.​FAIL 
11.​FAIL 

 
 

11/4/2024 

 

 
 
First github contribution  
 
 

 
 



Similar with this code too 
 

 
 
I thought i changed the pins 
 
 

11/3/2024 

 
I2c_master path 
 
"C:\Users\Lenovo T480s\Documents\VS 
Code-Projects\SHT31_SCRATCH\components\components\esp_driver_i2c\include\driver\i2c_m
aster.h" 

 

 



 

11/2/2024 

 
 

 

 
 
 
 
 
 

 
 



In I2C1.. 
 
Weird cuz we selected 0 
 
 
 
 
 

 
 
16x8 bytes = 128 bytes 
 

10/27/2024 

 

🗺️TODO 

 
We have two directives:  
 

​SHT tutorial 
​Update i2c master  

 
Try EXTRA_COMPONENT_DIRS 

​ idf.py tools→ debug backtrack 



 
 
 

​SHT from scratch  
​ Layout all files needed 
​File structure 
​Tools tutorial runthough all 5 commands for SHT 
​Read SHT manual 
​Write cheat sheet for SHT31 like the tools readme file for CCS811 sensor 
​Write sht31.h headerfile 

 
 
Commands can be found in nature scanner: SHT_command_readme.md 
 
high             enabeled           0x2C06 
medium           enabeled           0x2C0D 
low              enabeled           0x2C10 
high             disabled           0x2400 
medium           disabled           0x240B 
low              disabled           0x2416 

 
I2cconfig  
Port = 0         freq = 1000000??          SDA= 2         SCL = 4 
 
I2cset  0x2C06 
 
I2cget   ?? 
 
 



 
 
 

 
 
 
 
 

Start of SHT + save to micro CD card 



 
 

 

01 preview NatureScan 1 shot: 

 

 

 

https://chatgpt.com/c/671e71ff-2530-8011-ae30-ec25dc20d07a


 
 
 

Made a new project from the tools template  
Great idea. I need to do that for my scratch file  

 
It build and is currently flashing  

 

 
 

 
 

I had it set to esp32s2 and not esp32 
I fixed it by going to target and then configuration. There is a bash command too 



 
 

 
 

 



 
 

10/26/2024 

 

 
 
I think it needs 5.1.0 and we have 5.3.1 
 
Nonono  
It said >=  
 
 

 
 
 
 



 
 
Could link it to extra components  
 
 
 
 

10/25/2024 

The recommended value for pull-up resistors usually ranges from: 

 1K Ohms -10K Ohms. 
the higher the frequency, the smaller the pull-up resistor should be (but not less than 1 
KOhms) 
 
 
 

 
Needs app main!! 
 
 
 
 
 
 



 
Old variable 
No idf path 
 
 
eeprom: 
>>> print(os.getenv('IDF_PATH')) 
C:\Users\Lenovo T480s\esp\v5.3.1\esp-idf 
>>> print(os.getenv('IDF_TOOLS_PATH'))  
c:\Espressif\frameworks\esp-idf-v5.3.1\tools 
 
 
 
 
SHT TUTORIAL: 
>>> print(os.getenv('IDF_PATH'))        
None 
>>> print(os.getenv('IDF_TOOLS_PATH')) 
C:\Espressif 
 



 

 
Why this old version?? No this is the vscode plugin version  
 

 
New install locations 
 
 
 
Gemini suggestion: 

IDF_PATH 



●​ Purpose: This environment variable tells the ESP-IDF extension and build system 
where to find the main ESP-IDF framework files. 

Suggested Value: 
 
​
 C:\Users\Lenovo T480s\esp\esp-idf-v5.3.1 

●​  
○​ Your Path: This assumes you installed the ESP-IDF in the container directory 

you mentioned earlier (C:\Users\Lenovo T480s\esp). 
○​ Version-Specific: It includes the specific version of the ESP-IDF you're using 

(esp-idf-v5.3.1). This is important if you have multiple ESP-IDF versions 
installed. 

IDF_TOOLS_PATH 

●​ Purpose: This environment variable points to the directory containing the ESP-IDF tools 
(compiler toolchain, debugger, etc.). 

●​ Suggested Value: 

​
 C:\Espressif frameworks\esp-idf-v5.3.1\tools 

 
 
 
 
 
 
 



10/24/2024 

 

 

 

 
 



 
 
 
—--------- 
Config 

 
 

 
 



Reverted back to i2c.h cuz thats whats in the actual idf component file not “master” 
 
Then i included driver in the requires  
So maybe its just looking for the driver file 
 
 
—---------- 
 

I2C Tools Example 

 

 
 
Started another project: i2ctools: 

 
It worked and recognized the pullup resistor  
 
 



 
These are basically the commands and what order i need to to them in. i also have to find out a 
way to set the mode.  
 
 

 
 
 
 

 



 
In I2C1.. 
 
Weird cuz we selected 0 
 
 

10/21/2024 

 
Next steps:  

​Read section 1 System and Memory from 
esp32_technical_reference_manual_en.pdfesp32_technical_reference_manual_en.pdf 

​Review Espressif chips ROM Bootloader Utility: esptool.py 
​Create a cmd line cheat sheet for esp IDF and include idf.py and esptool.py 
commands 

​ Include the common to index registers 
​Document the panic_abort list and index each address 

​Review where these addresses are located 
​Review data logs file locations and think of a streamlined system to preview errors and 
to document them 

​Review Partition Tables 
​Wiki 
​Espressif chip partition tables 

 
 
 
 

https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-guides/partition-tables.html


 
Backtrace esp error  

 

10/19/2024 

 

 
 
xtensa-esp32-elf-addr2line -pfiaC -e build/SHT31_Tutorial.elf 0x40081942 0x400867d5 
0x4008cad5 0x40087082 0x400d6837 0x400d63ad 0x400d655b 0x400d62f1 0x400e616c 
0x4008727d 
 
 
—----------- 
C:\Users\Lenovo T480s\Documents\VS 
Code-Projects\SHT31_Tutorial>xtensa-esp32-elf-addr2line -pfiaC -e build/SHT31_Tutorial.elf 



0x40081942 0x400867d5 0x4008cad5 0x40087082 0x400d6837 0x400d63ad 0x400d655b 
0x400d62f1 0x400e616c 0x4008727d 
0x40081942: panic_abort at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/esp_system/panic.c:463 
0x400867d5: esp_system_abort at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/esp_system/port/esp_system_chip.c:92 
0x4008cad5: __assert_func at 
C:/Espressif/frameworks/esp-idf-v5.3.1/components/newlib/assert.c:80 
0x40087082: xQueueSemaphoreTake at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/freertos/FreeRTOS-Kernel/queue.c:1709 
(discriminator 1) 
0x400d6837: i2c_dev_take_mutex at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/i2cdev/i2cdev.c:151 
0x400d63ad: send_cmd at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/sht3x/sht3x.c:131 
0x400d655b: sht3x_init at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/sht3x/sht3x.c:237 
0x400d62f1: app_main at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/main/main.c:137 
0x400e616c: main_task at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/freertos/app_startup.c:208 
0x4008727d: vPortTaskWrapper at C:/Users/Lenovo T480s/Documents/VS 
Code-Projects/SHT31_Tutorial/components/freertos/FreeRTOS-Kernel/portable/xtensa/port.c:13
4 
 
 

"px" is a naming convention commonly used in C programming (which is often used for 
embedded systems like ESP32). It's a prefix that suggests the variable is a pointer. 

●​ Pointers: In C, a pointer is a variable that holds the memory address of another 
variable. Think of it like a street address that tells you where a house is located. 

So, pxQueue likely means "pointer to a queue". 

 
 
 
 



 
If SHT isnt working… EEPROM 
 
 
 
 
 
Try: 
CONFIG_EXAMPLE_SHT3X_DEMO_HL 

CONFIG_EXAMPLE_SHT3X_DEMO_LL 

 
 
 

 
 



10/17/2024 

 
Made v002 firmware procedure  
Found idf sht tutorial on youtube. Still getting no errors and getting these warnings:  
 
 
assert failed: xQueueSemaphoreTake queue.c:1709 (( pxQueue )) 

 
 
 

10/15/2024 

 
From build log: 
ESP_ERROR_CHECK failed: esp_err_t 0xffffffff (ESP_FAIL) at 0x400d6309 

 
From cmd line output: 
ESP_ERROR_CHECK failed: esp_err_t 0xffffffff (ESP_FAIL) at 0x400d631e 
 
Hex: 
0x400d631e - 0x400d6309 =  
 
 
So, the difference between 0x400d631e and 0x400d6309 is 21 in decimal, or 0x15 in hex. 
 

 
 
 
Failed at x45 too 
in app_main/nE (337) i2cdev: Could not write to device [0x45 at 0]: -1 (ESP_FAIL) 
 
 



in app_main/nE (337) i2cdev: Could not write to device [0x45 at 0]: -1 (ESP_FAIL) 
ESP_ERROR_CHECK failed: esp_err_t 0xffffffff (ESP_FAIL) at 0x400d631e 
file: "./main/main.c" line 137 
func: app_main 

expression: sht3x_init(&dev) 
 
abort() was called at PC 0x400867cb on core 0 
 
 

 
python -m esptool **for debugging 
 

10/14/2024 

 
 
ESP32 build procedure 
 
cd C:\Users\Lenovo T480s\Documents\VS Code-Projects\SHT31_Tutorial(*whatever is top level 
CMakeLists.txt)  
idf.py clean 
idf.py fullclean (to delete build folder) 
Remove daisy chain Vcc 
Reset 5v 
Insert programming pin 
idf.py menuconfig  
idf.py build  
idf.py -p COM16 flash  



Remove programming pin 
Insert daisy chain Vcc  
idf.py -p COM16 monitor 
 

 
 
 
 
 
 
I2c driver? 

W (315) i2c: This driver is an old driver, please migrate your 
application code to adapt driver/i2c_master.h 

●​ This warning indicates that the current I2C driver is outdated, and you are advised to 
update your code to use the newer i2c_master.h. The warning itself doesn't cause a 
crash, but it's good practice to migrate to the newer driver to avoid potential issues in the 
future. 

E (337) i2cdev: Could not write to device [0x44 at 0]: -1 (ESP_FAIL) 

●​ This error is crucial. It indicates that the I2C communication to the device at address 
0x44 has failed. The ESP_FAIL return code means that the ESP32 could not establish 
a successful I2C communication, which might be due to several reasons: 

​ Incorrect wiring (SDA and SCL lines). 
■​ Double-check that the SDA and SCL lines are connected properly 

between the ESP32 and the SHT3x sensor. 
■​ Ensure that the pull-up resistors (usually 4.7kΩ) are connected on the I2C 

bus, unless the sensor breakout board has built-in resistors. 
■​ Ensure the sensor is powered correctly (check the voltage 

requirements—likely 3.3V or 5V). 
​ Incorrect I2C address. 
​The sensor might not be powered correctly. 
​There could be an issue with the I2C peripheral settings (clock speed, etc.). 
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No C code. For lib helpers 

And the idf lib names dont line up 
 
 

 
Esp-idf-lib vs esp-idf 

 
 



 
 
 

 
I needed to run this. I thought it was just for changing settings 
 
 
 
 
 
 

 
 
 



 
 
 
 
 

 
 
 
The include DIRC  
Needs to be the same as the components 
I think thats the secret 
 
 
 
 
String 
 
 
 
 



 
 
Flashed 
 
 
 

 
 
Getting there 



 
 
 
 
 
I  unplugged the peripheral SHT data and clock and power 
I reset the board by unplug plug of 5v 
Then reflashed then it worked 
 
 
 

 
 
#define I2C_SDA 14 
#define I2C_SCL 15 
 
 
 
 
 
 
 
I removed the “3.3 volt pin” for the daisy chained power source and were running the program 
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10/8/2024 

 
 



 
Try this ^^^^^^^ 
 
Github link 
 
Should be:  
set(EXTRA_COMPOENENT_DIRS /lenovo/docuemtns/vscode/tempsensorEXAMPLE) 
 
 
 
 
 
#include errors detected. Consider updating your compile_commands.json or includePath. 
Squiggles are disabled for this translation unit (C:\Users\Lenovo T480s\Documents\VS 
Code-Projects\SHT31_Tutorial\components\sht3x\sht3x.c). 
 
 
 
compile_commands.json 
 
 
espressif.com' and add using 'idf.py add-dependency' command. 
 
 
 

https://github.com/UncleRus/esp-idf-lib/tree/master


 
 
 

 
Link 
 
 

 
 
 
 

 
Dug into this library 

https://github.com/UncleRus/esp-idf-lib/commit/6192c9fb2eb116854bad8836445f6509ee52bcda


 
Different name 
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Added this 
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ESP32Cam with I2C Sensor Example 
 

 
 
#define I2C_SDA 14 
#define I2C_SCL 15 
 
Mainly following:  
 
 
SHT31 Temperature and Humidity Sensor with ESP32 ESP-IDF 
November 7, 2022 
 

https://esp32tutorials.com/sht31-esp32-esp-idf-tutorial/
https://esp32tutorials.com/sht31-esp32-esp-idf-tutorial/
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Built successful  
 



 
 
FTDI is just USB Serial Port (COM16) 
 
 



 
 

 
 



 
 

 
 
 
 
Debug:  
 

​Check wiring  
​  

 
 
 
 
 



Flashing procedure used: 
cd %IDF_PATH%\examples\get-started\hello_world 
idf.py set-target esp32 
idf.py menuconfig 
idf.py build 
 
 

 
 

 
 
 



 
 
 
 
 

10/4/2024 

(maybe around this time????) 
***taken from DDD 
 

🏍️Build procedure used: 
ESP32 build procedure v001 
 
cd C:\Users\Lenovo T480s\Documents\VS Code-Projects\SHT31_Tutorial(*whatever is top level 
CMakeLists.txt)  
idf.py clean 
idf.py clean (to delete build folder) **[idf.py all clean→ builds and creates esp32 image??] 
​ Executes ninja all 
Remove daisy chain Vcc 
Remove remove programming pin 
Reset 5v 
Insert programming pin 
idf.py menuconfig  
​ *Loads configuration: sdkconfig 
idf.py build **we might be ok to skip and ready to flash at this point 
Reset 5v 
idf.py -p COM16 flash  
Remove programming pin 
Insert daisy chain Vcc pin 



Insert SDA and SCL pins 
idf.py -p COM16 monitor 
 
 
 
—-----------------------------------------------------------l 
ESP32 build procedure v002 
 
working…….. 
 
Remove programming pin 
Remove daisy chain Vcc 
Remove SDA and SCL 
Reset 5vN 
idf.py all clean 
Reset 5vN 
Insert programming pin 
idf.py -p COM16 flash  
Remove programming pin 
Insert daisy chain Vcc pin 
Insert SDA and SCL pins 
 
 
—-----------------------------------------------------------l 
 
 
 
 
ESP32 build procedure v003 
 
working…….. 
 
Wire ESP32-CAM to FT232RL 
Wire SHT31 to ESP32-CAM 
***add diagram 
Reset USB cable from FT232RL to PC 
idf.py all clean 
idf.py -p COM16 flash  
Remove programming pin 
Click reset button 
 
 
 
—-----------------------------------------------------------l 
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Found it 
 
 



 
 
I just had to select the right version.  

 
 
 
 
 
Reference this video for running hello world on your ESP32 chip: 

 Getting Started with ESP-IDF on Windows
 
 
 

https://www.youtube.com/watch?v=wDi58Najcs8


Next steps:  
​File structure for project 
​VScode config 
​Wait for USB UART board to arrive 

 
 

9/30/2024 

 
 
 
 

 
 
 
 
We cooking 
 
 
 



9/29/2024 

 
 
 
But how do i power it???? 
 
 

9/23/2024 

Maybe around this time?? 
Pulled from DDD 
 
 
 
Wiring NEO-6M GPS Module to Arduino UNO (example) 
 
 
 



 
 
 
 
 

Serial port connections 

 
For Serial1: Connect pin 18 (TX1) to pin 19 (RX1). 
For Serial2: Connect pin 16 (TX2) to pin 17 (RX2). 
For Serial3: Connect pin 14 (TX3) to pin 15 (RX3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GPS debug 

 



 
Nothing on any serial ports 
Seeing the TX LED light up each time though 
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V1 config: 
 



 
 



 



 

 

V2 config 
 
Wiring Diagram 

●​ Arduino DUE TX1 (Pin 18) ➔ ESP32-CAM RXD1 (GPIO 13) 
●​ Arduino DUE RX1 (Pin 19) ➔ ESP32-CAM TXD1 (GPIO 15) 
●​ Common Ground: Connect GND from both devices together. 

(Note: Since I can't include images, please refer to the pinouts of both devices for accurate 
wiring.) 

 
 

 

 
 



 
 
 
 
 
 



 
 
 

 
1:19 AM 
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Got GPS working!! 9/21/2024 
 
 
.. no i think thats way off. i t just pirinted one example lollll  
 
 

 



 
Ok now i did it!!! Time for a bagel 
 
 
 
Mesh guard for temp sensor  

 

 
Link 

 
 
 
Humidity sensor tutorial 
Link 

 
 
 
 
 

https://www.michaels.com/product/clear-7-mesh-plastic-canvas-by-loops-threads-10665934?cm_mmc=PLASearch-_-google-_-MICH_Shopping_US_N_Knitting+%26+Crochet_N_PMAX_BOPIS_N-_-&Kenshoo_ida=&kpid=go_cmp-18514200212_adg-_ad-__dev-c_ext-_prd-10665934&gad_source=1&gclid=Cj0KCQjwrp-3BhDgARIsAEWJ6Syzw3tlXC6Uz-9nyV43LCdanvaUQDZD7y_osyDUW4IusIjrLcB2_DcaAqUVEALw_wcB
https://www.youtube.com/watch?v=0wc_eFCtd6U


 
 
Guide to NEO-6M GPS Module with Arduino 
 
NEO-6 u-blox 6 GPS Modules Data Sheet 
 
 
 

https://randomnerdtutorials.com/guide-to-neo-6m-gps-module-with-arduino/
https://content.u-blox.com/sites/default/files/products/documents/NEO-6_DataSheet_%28GPS.G6-HW-09005%29.pdf
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