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HC-12 pinout i programator




HC-12 pinout i programator

ST Link HC-12

GND - GND

VCC - VCC (moze by¢ 5 lub 3,3 V)
RST - do pada NRST (obok RXD)
SWIM - do pada SWM (obok TXD)

ANT antena - ¢wierc fali (17 cm
drutu)




Programowanie

Visual Studio Code https://code.visualstudio.com/

Platform|O IDE https://platformio.ora/

Pliki zrodtowe projektu https://qithub.com/SP3WAM/hc12-fox

ST Visual IDE (Programmer) https://www.st.com/en/development-tools/stvd-stm8.html?dI=redirect



https://code.visualstudio.com/
https://platformio.org/platformio-ide
https://github.com/SP3WAM/hc12-fox
https://www.st.com/en/development-tools/stvd-stm8.html?dl=redirect

Pobranie aktualnej wersji kodu zrodtowego

<> Code

©f github.com/sP3WAM/hc12-fox

O SP3WAM / hc12-fox ~

i1 Pullrequests ® Actions [ Projects

hc12-fox  public

¥ main + ¥ 7Branches © 6Tags

M wiki

@ Security and quality [~ Insights €3 Settings

Q Gotofile T

wmarkow Refactor: define power levels of Si4438 in its own header file.

doc

examples

lib/core
patches-fw/cores/sduino
src

.gitignore

(rEE RN SN BN B SN

LICENSE
3 READMEmd
O copy_patches.py

0 platformio.ini

[0 README &3 GPL-3.0 license

Add fox FSK spectrui
Refactor: define pow
Refactor: define pow
[FoxHunting] Genera
Move default interru
[FoxHunting] Prelimi

Initial commit

Fix link to st-link-v2 tutorial

P Edit Pins ~

Local  Codespaces

Clone
HTTPS  SSH GitHub CLI

https://github.com/SP3wWAM/hc12-fox.git

Clone using the web URL.

©) Open in GitHub Copilot app
(53] Open with GitHub Desktop

[?) Download zIP

aY:

[FoxHunting] AWU interrupt is not called because of the bug ...

[FoxHunting] AWU interrupt is not called because of the bug ...

2 years ago
2 years ago
2 years ago

2 years ago

V4

Q Type(7]to search 8 - + =

@uUnwatch 1 v Y Fok 3 ~ YrStar 2~

About @

rnate software for HC-12 module
it into a 70cm band fox

transmit

] Readme

&3 GPL-3.0 license

A~ Activity

& Custom properties

¥ 2 stars

® 1watching

% 3 forks

&) Audit log

Report repository

Releases 5

 FoxTransmitter for SP31ZN (Latest)

last year

+ 4 releases

Pobierz kod
zrodtowy jako
paczke ZIP, zapisz
na dysku
komputera i
rozpakuj: katalog
hc12-fox-main



VSC: importowanie projektu

) File Edit Selection View Go Run Terminal Help

) C v e BORO - o

Explorer = 3 Welcome X D ~ |Gty & - |

+ No Folder Opened

You have not yet added a folder to the
workspace

Open Folder

You can clone a repository locally.

Clone Repository

To fese triore abiout how ¥ Sé Git and Start Walkthroughs
source control in V'S Code read our docs. @ New Fie.

Visual Studio Code
Editing evolved

n Get started with VS Code

> b
1) Open File. Customize your editor, learn the basics, and start coding

£ Open Folder.
95 cloris G Resast Q Learn the Fundamentals [;_,’

> Connect to.
@ Get Started with Python Development

C Generate New Workspace. Build with Agent

. Al respon:
Get started with C++ development (§EEEH
Recent be inaccurate
. ol Generate Agent
You have no recent folders, open a folder to start. = RS
RS [ eee s et @) Get started with Platformio 1DE ([EE) (EALITE0s

d Al onto your

codebase

Show welcome page on startup

Problems  Output

ferminal  Ports Filter (e

Tasks ¥

Describe wha

> Outline & @ = 9
> Timeline Q ol ©
X ®oAo

8 Q



VSC: importowanie projektu

e
PlatformlO

+ Project Tasks

You have not yet opened a PlatformiO
project.
You can open an existing Platform|O-based

project (a folder that contains platformio.ini
file).

Pick a folder

@ You can create a new PlatformlO Project or
explore examples using PlatformiO Home.

reate New Project

~ Quick Access

~ PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices

v Debug

Toggle Debug Console
Vv Miscellaneous

Serial & UDP Plotter

PlatformlO Core CLI

Clone Git Project

New Terminal

Upgrade Platforn e

Show Release

Output

3 Welcome X

Visual Studio Code

Editing evolved

Start

[® NewFile..

) Open File.

£ Open Folder.

9 Clone Git Repository.
> Connect to.

C* Generate New Workspace.

Recent

You have no recent folders, open a folder to start

ferminal  Ports

Walkthroughs

n Get started with VS Code

Customize your editor, learn the basics, and start coding

Q Learn the Fundamentals
@ Get Started with Python Development

Get started with C++ development

@) Get started with PlatformiO IDE

] Show welcome page on startup

Tasks

c*

Build with Agent

Al respon:

s may
e inaccurate
Generate Agent
Instructions to

d Al onto your

codebase.

Describe wha

+ 0 - 9

O tocal ©



VSC: importowanie projektu

%] File Edit Selection View Go Run

PlatformlO

 Project Tasks

You have not yet opened a PlatformiO
project.
You can open an existing Platform|O-based

project (a folder that contains platformio.ini
file).

Pick a folder

® You can create a new PlatformlO Project or
explore examples using PlatformiO Home.

Create New Project

~ Quick Access

~ PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices

v Debug

Toggle Debug Console
Vv Miscellaneous
Serial & UDP Plotter
PlatformlO Core CLI
Clone Git Project
New Terminal
Upgrade PlatformlO Core

Show Release Notes

X ®oA0 @

Terminal

Help

<

Problems

& - | Untitled Wor

pace)

X @ PIO Home X

s ¥ Follow Us

@ mo

Welcome to PlatformlO

Core 6.2.0 Home 3.4.4

Recent News

AoA

PlatformlO Labs + 2d

PlatformlO Open Source August Updates are here «”
New boards & dev-kits
Latest ESP-IDF 6.1
Latest Zephyr RTOS 4.4.2

PlatformlO Labs « 6d

#LearnEmbedded ® “Coding in C for MCUs: Sort
Structs to Save Code Size" by Phil Mulholland
Explore a handy way to save code size on ARM
Cortex-M-based MCUs with limited resources

Recent Projects

Output  Debug Console  Terminal ~ Ports Filte

goed - o

Gt @& - |13
a
_
Show at startup
Quick Access
+ New Project
B3 Import Arduino Project
[ Open Project
@ Project Examples C}
Build with Agent
High address Al responses may
stack e inaccurate
T Generate Agent
Instructions t
Free space onboard Al onto your
T codebase.

PlatformlO Labs « 1w

#BestPractices # "Analyze your firmware footprint

with PlatformlO” by Valerii Koval

Learn how memory analysis in PlatformlO meets

growing demands for RAM, Flash, and OTA updates

v

deText, t Tasks viE 8

Desc

+o - 8

O tocal ©



VSC: importowanie projektu

%) File Edit Selecton View Go Run Terminal Help < nitled (Workspace) ¢ o BEOoe@Od - o

@D ~ | crt & -~ |3

PlatformlO B ] X @ PIO Home X

+ Project Tasks

i % S Wrlowus @ @ O
You have not yet opened a PlatformiO
project.

R
B Add Existing + Create New Project

Projects

You can open an existing PlatformlO-based
project (a folder that contains platformio.ini
file).

Pick a folder

® You can create a new PlatformlO Project or
explore examples using PlatformiO Home.

Create New Project

No Results
.

Web - Open Source - Ge

arted - Docs - News - Community - Contact Us

If you enjoy using PlatformlO, please star our projects on GitHub!

Cs
Y PlatformlO Core ¥

Build with Agent

Al respon: may
e inaccurate
Generate Agent
RS e Instructions t
~ PIO Home rd Al onto your
Open codebase.
PIO Account
Inspect

Projects & Configuration
Libraries
Boards
Platforms
Devices
v Debug

Toggle Debug Console
Vv Miscellaneous
Serial & UDP Plotter
PlatformlO Core CLI

Problems ~Output ~Debug Console  Terminal ~ Ports

e.g. text, lexcludeText, t Tasks V= G e | 3DX

Clone Git Project
New Terminal

Upgrade PlatformlO Core

)
Show Release Notes + 0 1

O tocal ©
X ®oA0 @



VSC: importowanie projektu

) File Edit Selecton View Go Run Terminal Help & - | Untitled (Workspace) ¢ v

Eo@RO - o
PlatformlO EE ] X @ PIO Home X
v Project Tasks

You have not yet opened a PlatformiO

project.

You can open an existing Platform|O-based
roject (a folder that contains platformio.ini .
rll e; P Open PlatformlO Project

You can create a new PlatformiO Project or

explore examples using PlatformlO Home. Favorites C: / prj / dev-test / sources / github / SP3WAM / hcl2-fox-m
Use ¥ to add folder

ain
Create New Project

Places
Ddoc

3 examples

C % @ @ New 2 Rename @ Duplicate B> Reveal

& wmarkowski

Projects
O proj b C—’
Devices [ patches-fw
Ba DIsrc Build with Agent
D copy_patches.py Al responses may
be inaccurate
D License Generate Agent
“ Quick Access [ platformio.ini Inetristions 1o
~ PIO Home [ READMEmd anbostd Al orioyous
Open codebase.
PIO Account
Inspect
Projects & Configuration
Cancel Open "hc12-fox-mail
Libraries
Boards
Platforms
Devices
v Debug

rt Debugging
Toggle Debug Console
v Miscellaneous
Serial & UDP Plotter
PlatformiO Core CLI
Clone Git Project

Problems ~Output Debug Console  Terminal Ports

Filter (e.q. text, lexcludeText, t. Tasks. veES - |3 X

New Terminal Describe what to b.
Upgrade PlatformlO Core

Show Release Notes W ol o

O local ©
X ®oA0 @



VSC: importowanie projektu

5 File Edit Selection View Go Run Terminal Help < Untitled (Workspace) goed - (] X
PlatformlO e ] X @ PIOHome X @ - Gt & - |3 X
v Project Tasks
: < S Wrdllowus @ @ O A
You have not yet opened a PlatformlO
roject ’
ok Projects

You can open an existing PlatformlO-based
project (a folder that contains platformio.ini
file).

Pick a folder

® You can create a new PlatformlO Project or
explore examples using PlatformiO Home.

Create New Project

B Add Existing + Create New Project

No Results
.

Web - Open Source - Ge

Started - Docs - News - Community - Contact Us

If you enjoy using PlatformlO, please star our projects on GitHub!

Cs
Y PlatformlO Core ¥

Build with Agent

Al responses may
e inaccurate
Generate Agent
v Quick Access Instructions t
~ PIO Home onboard Al onto your
Open codebase
PIO Account
Inspect ® 0 o
Projects & Configuration

Libraries

Boards

Platforms

Devices
v Debug

Toggle Debug Console
Vv Miscellaneous

Serial & UDP Plotter

Nalezy
ek e ZreSta rtowaé

Desc
Upgrade PlatformlO Core

what to &
Show Release Notes o ‘ VCS ' ' '
Q ol © "=
X ®oA0 @

8 Q

Problems Output Debug Console Terminal  Ports

excludeText, t Tasks vieEg -~ |3 X




VSC: importowanie projektu

% File Edit Selection View Go Run Terminal Help X% Intitled (Workspace)

SN sion - | O - o
D -~ |lem B - |3

PlatformlO X @ PIO Home X

+ Project Tasks

c < S Wrlowus @ @ O
You have not yet opened a PlatformiO
project.

Projects @

You can open an existing Platform|O-based
project (a folder that contains platformio.ini
file).

Pick a folder

® You can create a new PlatformlO Project or
explore examples using PlatformiO Home.

Create New Project

B> Add Existing t+ Create New Project
SP3WAM\hc12-fox-main © 2 days ago
No description 2.

© he12
[ ST STM8SOC

@ Configure

Y

Build with Agent

Open Source

Started - Docs - News - Community - Contact Us

If you enjoy using PlatformlO, please star our projects on GitHub!

Al responses may
¢ PlatformlO Core & ve inaccurate
Generate Agent
At pe Instructions to
v PIO Home onboard Al onto your
Open codebase.
PIO Account
Inspect

Projects & Configuration
Libraries
Boards
Platforms
Devices
v Debug

Toggle Debug Console
Vv Miscellaneous
Serial & UDP Plotter
PlatformlO Core CLI

Problems  Output

ferminal  Ports

Filter (e.g. text, lexcludeText, t Tasks VX @ e |83 X

Clone Git Project
New Terminal
Upgrade PlatformlO Core

)
Show Release Notes + 0 1

O tocal ©
X ®oA0 @



VSC: importowanie projektu

@ Do you trust the authors of the files in this folder?

You are adding files that are not currently trusted to a trusted
workspace. Do you trust the authors of these new files?




VSC: importowanie projektu

] File Edit Selecton View Go Run Terminal Help & - | Untitled (Workspace)

Explorer B ] X @ PIO Home X

+ Untitled (Workspace) 7 YrlowUs @ @ O

v he12-fox-main

io
Cscode Welcome to PlatformlO
doc

examples

lib

patches-fw

stc

gitignore
copy._patches.py
LICENSE

e vvvvyvyvYy

& platformio.ini
@ README.md
Core 6.2.0 - Home 3.4.4

Recent News

AoA

PlatformlO Labs + 2d PlatformlO Labs + 6d
PlatformlO Open Source August Updates are here " #LeamEmbedded ® “Coding in C for MCUs: Sort
New boards & dev-kits Structs to Save Code Size" by Phil Mulholland
Latest ESP-IDF 6.1 Explore a handy way to save code size on ARM
Latest Zephyr RTOS 4.4.2 Cortex-M-based MCUs with limited resources

Recent Projects

Problems Output Debug Console Terminal  Ports Filter (e.g

Eo@RO - o
vv o - Gt & - |3
a
_
Show at startup
Quick Access
+ New Project
B Import Arduino Project
[ Open Project
@ Project Examples C}
Build with Agent
High address Al responses may
e inaccurate
Generate Agent
Instructions t:
rd Al onto your
T codebase.
PlatformlO Labs « 1w
#BestPractices # “Analyze your firmware footprint
with PlatformlO” by Valerii Koval
Learn how memory analysis in PlatformlO meets
growing demands for RAM, Flash, and OTA updates
v
cludeText, t C/C++ ConfigurationW v = & - |3 X

[9/10/2026, 9:46:03 AM] Unable to resolve configuration with compilerPath: "C:/Users/
bin/sdec.exe”

> Outline

> Timeline

X ®0A0 A v > W K ¢ B @) Default (hcr2

i/.platformio, /toolchai .30901.11242/

Desc

+ 0 - 9

O tocal ©

Q



VSC: podstawowa konfiguracja nadajnika

C configh M X C radio_config_Si4438 434_000_channelsh M X C X

hc12-fox > examples > FoxTransmitter > € config.h > (€] CALL_SIGN
1 #include <radio_config_Si4438_434_008_channels.h>
#include <drivers/si4438_power.h>

// Define your call sign here
// default: SP3WAM
char CALL_SIGN[] = "... .--. ...=-] .=- .- =-";

// Define fox transmition channel

// default: CHANNEL_FOX_@

10 #define COMMUNICATION_CHANNEL CHANNEL_FOX_©

11

12 // Channel offset for bad clones of Si4438; added to the COMMUNICATION_CHANNEL defined above.
13 // It may be negative.

14 // default: @

15 #define COMMUNICATION_CHANNEL_OFFSET ©

16

17 // Defines the additional SNR level (added to the current average noise level) to wake the fox up.
18 // Expressed in unit of ©.5 dB

19 // default: 12 (which is 6 dB)

20 #define RSSI_ADDITIONAL_TRESHOLD_SNR 12

21

22 // Basic transmission power; allows to locate the fox from far distance
23 // default: SI4438_17DBM_TX_POWER (-17 dBm 5@ mW)

24 #define TRANSMISSION_POWER SI4438_17DBM_TX_POWER

25

26 // Nearby transmission power; helps to locate the fox from nearby

27 // default: SI4438_NEG21DBM_TX_POWER (which is -21 dBm ©.008 mW)

28 #define TRANSMISSION_NEARBY_POWER SI4438_NEG21DBM_TX_POWER

29

2
3
4
5
6
7
8
9



VSC: predefiniowane kanaty

C configh M X = C radio_config_Si4438 434 000_channelsh M X C : X

hc12-fox > lib > core > C radio_config_Si4438_434_000_channels.h > ...

// The first physical available channel is at 434.800MHz and has a number ©
// FOX_@ is defined to operate at physical channel 16

// Ichannel width is 6.25kHz

ANURRNMRNNANMRANNNY

W o NOUVRA WN R

PR PR R
A WNPRO®

#define CHANNEL_FOX_O
#define CHANNEL_FOX_1
#define CHANNEL_FOX_2
#define CHANNEL_FOX_3
#define CHANNEL_FOX_4
#define CHANNEL_FOX_5
#define CHANNEL_FOX_6
#define CHANNEL_FOX_7
#define CHANNEL_FOX_8
#define CHANNEL_FOX_9

16
24
32
40
48
56
64
72
80
88

/1
//
//
//
//
/1
/1
/1
/1
//

434.
434,
434.
434,
434,
434,
434,
434.
434,
434,

100
150
200
250
300
350
400
450
500
550

MHz this is the base channel of all foxes

MHz fox channels are seperated by 50 kHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz this is the last possible channel according to IARU Region 1 UHF band plan



VSC: predefiniowane poziomy mocy

C configh M X

C radio_config_Si4438_434_000_channelsh M X

C si4438 powerh X

hc12-fox > lib > core > drivers > C si4438_power.h > (=) S14438 13DBM_TX_POWER
@ // -35dBm (~©.0003mW)

1

W o NV A WN

B R R R R
A WN RO

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

SI4438_MIN_TX_POWER
SI14438_MAX_TX_POWER

SI4438_NEG8DBM_TX_POWER 3 // ©.2mW

SI4438_0@DBM_TX_POWER
SI4438_10DBM_TX_POWER
SI4438_13DBM_TX_POWER
SI4438_15DBM_TX_POWER
SI4438_16DBM_TX_POWER
SI4438_17DBM_TX_POWER
SI4438_20DBM_TX_POWER

6
20
28
35
40
48

744
4
4.
//
//
!/

ImiW

10mW
20mi|
30mW
40mW
50emW

127 // 20dBm (1@0mwW)
SI4438_NEG35DBM_TX_POWER © // ©.80803mW
SI4438 NEG21DBM_TX_POWER 1 // ©.008mW
SI4438 NEG12DBM_TX_POWER 2 // ©.06mW

SI4438_MAX_TX_POWER // 1eemW



VSC: kompilacja i flashowanie

Po pobraniu projektu i
zmodyfikowaniu kodu nalezy

e skompilowac projekt (1)
Problems  Output Debug Console  Terminal Port o Wgraé program do modutu

Executing task in folder hcl2-fox-main: HC-12 (2)
Checking size .pio\build\hcl2\firmware.elf
Advanced Memory Usage is available via "Plat
1 2 RAM: [= ] 11.5% (used 118 bytes f
Flash: [======== ] 83.4% (used 6835 bytes -
Building .pio\build\hcl2\firmware.hex

> Outline § )
Terminal will be reused by tasks, press

> Timeline

X ®0A0 A v > W &K Y () @) Default(hci2-fox-main) & Auto




Problemy

Oczekiwany efekt:

Uploading .pio\build\hci2\firmware.hex
Determine FLASH area

libusb: warning [init_device] could not get node connection information for device '\\.\USB#VID 846D&PID_C52B&MI_02#78&3283D763&0&0002": [87] Parametr jest niepoprawny.
libusb: error [init_device] device "\\.\USB#VID ©45E&PID ©7458MI_01#78&1D21C219&08&0001" is no longer connected!
Due to its file extension (or lack thereof), ".pio\build\hci2\firmware.hex" is considered as INTEL HEX format!

7463 bytes at ©x8000... OK
Bytes written: 7463 \

Przyktad modutu zablokowanego przez producenta przed odczytem i zapisem pamieci:

CURRENT: upload protocol = stlinkv2
Uploading .pio\build\hc12\firmware.hex
Determine FLASH area

libusb: warning [init_device] could not get node connection information for device "\\.\USB#VID_B846D&PID_ CS2B&MI_O2#7&:
libusb: error [init_device] device "\\.\USBRVID @45E&PID ©7458MI_©1#7&1D21C21980&0001" is no longer connected!

Due to its file extension (or lack thereof), ".pio\build\hc12\firmware.hex" is considered as INTEL HEX format!

7463 bytes at ©x8000... Tries exceeded



HC-12: zabezpieczony przed odczytem

Winop

file Edit Project Configure Read Program Vesify Erase 3«-0»«& View Help
LR R N F AN R

HE || @6 «[cmresoosr:

M} 00008000

PROGRAM_MENOI
[0x008000 - Ox
No File

Not progranned
Menory checksu

DATA MEMORY ;
[0x004000 - 0x
No File

Not progranned
Nenory checksu

g00r 1E0
v

00 00
00 00
00 00
00 00

PROGRAM MEMORY  DATA NEMORY \ OFTION BYTE /

<
Hl> Reading PROGRAN MEMORY area. ..
|Cut Version and Revision of device: 1.2
|{Error : The device is protected

irror PROGRAM MEX reading failed
> Reading OPTION BYTE area

Cut Version and Revision of device: 1.2
Error : The device is protected

Error - ¢ OPTION BYTE resding failed
> Reading PROGRAM MEMORY area...
Cut Version and Revision of device: 1.2

|@ <0x008000>

ST-LINK

Za pomocg ST Visual Programmer
Nalezy:

e wybrac procesor (1)
wybra¢ PROGRAM MEMORY (2)
e odczyta¢ zawarto$¢ pamieci (3)

Komunikat PROTECTED s$wiadczy o
zablokowanym mikrokontrolerze.



HC-12: odblokowanie

W, no project - STVP = o X

File Edit Project Configure Read Program Verify VE'gse Blank-Check View Help | Za pomoca ST Visual Prog rammer
B |G| @0 @esrs 1= dedae» sss(eobr

w =ix
[PROJECT. Value : [IJU 0000000000 N I . .
ject

; no projec e | Description a ezy.

CONFIGURATION: ROP Be i ~'3

Hardware: ST-LIN
||Programming mode UBC bit? 0
||Device name: STH UBC bite 0 z
||Port: USB UBC bit5 0 b 1
; UBC bt 0 ® WyDrac procesor
|PROGRAM MEMORY UBC bi3 0
1|[0=008000 - 0=00 UBC bit2 0 |
| e UBC bi 0 A

_ bra¢ OPTION BYTE (2
i Memory checksun: UBCbitd 0 | . Wy ra C
| DATA MEMORY st. AFR7 AFR7 Altemate Function Remapping inactive L, . .
1|[0=004000 - 0=00 AFRE Reserved

No File AFRS Reserved . Wy aczyc US aWIen Ie O a y
||Not programmed AFR4 AFR4 Altemate Function Remapping inactive
||Memory checksum: AFR3 AFR3 Alternate Function Remapping inactive - . . .

AFR2 Reserved

[oep— L e wgrac ustawienia do mikrokontrolera

No File AFRO AFRO Altemate Function Remapping inactive
||Not programmed

Option byte 0: ‘ iz

7 HSITRIM 3 bit on-the-fly timming
Option byte LSI_EN LSI Clock not available as CPU clock source

Option byte
Option byte
Option byte
Option byte
Memory checksunm:

IWISG_HW Independant Watchdog activated by Software

o Vo e by o UWAGA: zdejmowanie blokady czysci

No Reset generated on HALT if WWwDG active

ey | catg aktualng zawartosc¢ pamieci

x||[Hardware configuration set to <ST-LINK on USB with STM8S003F3 plugged in and SWIM protocol>.
2l|Blank check before programming (when available) is OFF

Verify after programming is ON.

Clear memory before loading a file is ON

Erase device memory before programming (when available) is OFF

Display a popup window when an error occurs is

Log activity is OFF

[N RTNT
cooooo

Ready @ <Unknown>  |ST-LINK 15TM85003F3 SWI

M A



Dziekujemy

Witek SP3WAM i Waldek SP3PAQ



