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CUSPAURORA

Mission Science ~ - - 468 l
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polar upper atmosphere (‘the - &
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* magnetic fields.
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" INTERACTIVE VIRTUAL PRESENTATION WITH STUDENTS
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C&DH REQUIREMENTS

» capable of interfacing all subsystems e Software shall interface with
SAT_007 and components as necessary with the onboard hardware
each other based on their respective . . ’
subsystem or component ICDs including commands to the OBC

and telemetry downloads
« capable of downlinking data e Software shall interface with

SYAVEE 010129  and receiving and complying the Ground Station Equipment
with ground commands hardware.

® The subsystem or component

ICDs shall include software ICDs.
e capable of interfacing with

SAT-009 Ground Station Equipment

hardware for testing
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C&DH HARDWARE BLOCK DIAGRAM
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TESTING INSTRUMENTS
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F* STUDENT WORK

e 3 page implementation
e Current tasks

* Working with JPL
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TUTORIAL 1

o Power the H7. You should see some lights turn on
o Use the USB <--> Micro-USB cable. Plug the USB side into your computer, and the
H H . Micro-USB side into the “ST-Link/V3E” port on the H7 (close to bottom left)

[ J

Gettlng Started Wlth hardwa re' o Now click the play button on the top bar
o Ifit asks you to edit configurations, just leave them how they default.
o If successful, the Console should output:

H = Download verified successfully
STM32 microcontroller 2 Nl
= Exit

o Now add the code to make the LEDs blink:
° H o In “int main(void) {“, and under “while (1) {“ type:

Develop and flash firmware +" "L, GI0_TogglePin{GPIOF, GPIO_IN. 10 foggle LD
= HAL_Delay(100); //wait .1 seconds
= HAL_GPIO_TogglePin(GPIOA, GPIO_PIN_4); //toggle LD3
° H H = HAL_Delay(100); //wait .1 seconds

Learn'”g hOW to Conflgu re o Make sure this is above “/* USER CODE END WHILE */”
o Now rerun the code. You should then see the lights in the bottom left corner of the H7 blinking

red and green.

interfaces
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~ TUTORIAL 2

* Program Real Time Clock (RTC) on

FreeRTOS

* Configure oscillators and power

supply

Many loc changes need to be made
© SOMMCI needs to be disabled
= Todo this, first type in “SDMMCL in the search bar and click on it.
= Change “Mode" to “Disable”
RTC needs to be enabled
= Toda this, first type in “RTC in the search bar and click on It
= Check the “Activate Clock Saurce” box.
* Also activate calendar
o FreeRTOS needs to be enabled
= Todothis, first type in “FreeRTOS" In the search bar and cick on it
= Change “Interface” to "CMSIS_V2*
= Under “Configuration”, click on the "Advanced settings* box.
= Set“USE_NEWLIB_REENTRANT® to “Enabled”
The RTC Clock Mux needs to be changed from “LSI” to “LSE"
= Todo this, first dlick on “Clock Configuration” on the blug bar on the top
* Your RTC Clock Mux is currently LS! {left picture), and it should be LSE (right
picture)
¥ Timebase Source needs to be changed
= Todothis, first type in “SYS" In the search bar and click on it
Change “Timebase Source” to “TIM1*
Click save to generate code, then open the main.c file

°

B

°

=

® Online 26 (In the includes section), add “include <stdio h>"
 Inside of USER CODE 0 (~fine 123), the following code needs to be added to be able to print
characters out.

Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
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#ifdef __GNUC__

#define PUTCHAR_PROTOTYPE int __io_putchar{int ch)

Helse

#define PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)

#endif

PUTCHAR_PROTOTYPE

(
HAL_UART_Transmit(&huart1, (uint8_t *)&ch, 1, HAL_MAX_DELAY);
return ch;

Inside of USER Code 5 (~line 1089) Note: on my mac this was on 1125, the following code needs
to be added to get and send the time. This is inside of the “StartDefaultTask” method. This is
code that will be run on a thread that is made by FreeRTOS.

RTC_TimeTypeDef sTime = {0);

RTC_DateTypeDef sDate = {0};

/* Infinite loop */

for(;;)

{
HAL_RTC_GetTime(&hrtc, &sTime, RTC_FORMAT_BIN);
HAL_RTC_GetDate(&hrtc, &sDate, RTC_FORMAT_BIN);

uint16_t milliSec = 1000 - (sTime. *1000) / sTime. raction;

printf(*-> Time Value: %.2d:%.2d:%.2d:%.3d\r\n", sTime.Hours, sTime.Minutes, sTime.Seconds,
millisec);
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TUTORIAL 3

* Setup F' for STM32

* Flashing F’ onto STM32

* Firmware development and
revision control during

collaboration

Once complete, you need to select a Kit. On the bottom blue bar, next to the wrench
icon, | selected “GCC 11.2.0 x86_64-linux-gnu". Then | clicked the play button all the way
on the right on the blue bar to apply that. This will also take a decent amount of time.
Then in the vscode bash terminal and type these commands:
= cd Ref
= fprime-util purge FreeRTOS-stm
= fprime-util generate FreeRTOS-stm
= fprime-util build FreeRTOS-stm
It will take ~10 minutes to build and will cook your computer. Then it is ready to be
flashed.
If you do not have stlinktools installed:
= Download it on mac with Sbrew install stlink
= Download on windows with $sudo apt install stlink-toolsGo back to the terminal
onh your computer. Cd into Ref/build-artifacts/FreeRTOS-stm/bin
Make sure the H7 is powered and connected to your computer, then S st-flash write Ref
0x8000000'1 ™1
That is it, flashed and done.
= Remember, the code that you flashed is not yet complete, so do not expect a
working F.
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CURRENT: MATH TUTORIAL

What is covered: The tutorial covers the following concepts:

1. Using the FPP modeling language to specify the types and ports used by the
components.

2. Using the F Prime build system to build the types and ports.

3. Developing the MathSender component: Specifying the component, building the
component, completing the C++ component implementation, and writing component
unit tests.

4. Developing the MathReceiver component.
5. Adding the new components and connections to the F Prime Ref application.
6. Using the F Prime Ground Data System (GDS) to run the updated Ref application. ﬁ
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 Fiscurrently not supported on
STM32 MCUs
 While we are trying to achieve

this, JPL is providing direct
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- FLIGHT SOFTWARE COMPARISON

FPrime (F') Software Development Kit (SDK)
e From NASA's Jet Propulsion Lab e From EnduroSat
e Use STM as OBC emulator e Comes with an OBC
e Capable of having e Includes
o queues, o interface drivers,

software drivers for sensors,
task management,

o threads, and
o testing tools, including component
architectures and libraries file storage, and
e Requires laborious implementation application software for sub-systems
e Open Source interface and diagnostics
e EnduroSat Intellectual property

©)
©)
©)
©)
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THANK YOU!

Questions?
Come find us if you have more questions.
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