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2.2 Responsibilities:

The First Party and Second Party will identify suitable candidates for the internship program
and provide-guidance and support throughout the project.

The Second Party will provide the necessary materials for the project and offer a stipend to the
interns.

The First Party will ensure a conducive environment for the interns to work on the project and
provide any additional resources required.

2.3 Duration:

This MOU will be in effect for the duration of the project.

The project timeline will be agreed upon by both parties and may be subject to extension or
modification.

Either party may terminate this MOU with written notice to the other party.

2.4 Intellectual Property:

All intellectual property developed during the project will be jointly owned by First Party and
the Second Party.

Both parties agree to keep confidential any proprietary information shared during the project.
Both parties may use the project outcomes for Educational/Commercial/Research purposes,
subject to mutual agreement.

2.5 There is no financial commitment on the part of the MIT Kundapur College, the first party to
take up any program mention in MoU. If there is any financial consideration, it will be dealt separately.

2.6 Both Parties to obtain all internal approvals, consents, permissions, and licenses of whatsoever
nature required. .

CLAUSE 3 VALIDITY

3.1 This Agreement will be valid until it is expressly terminated by either Party on mutually agreed
terms, during which)period, the Second Part.

CLAUSE 4 RELATIONSHIP BETWEEN THE PARTIES

4.1 It is expressly agreed that First Party and Second Party are acting under this MOU as independent
contractors. and the relationship established under this MOU shall not be construed as a partnership.

St

Second Party

KIRAN NAYAK
- | (MANAGING PARTNER)
< For BHARATI SOFTWARE
BRAMAVAR UDUPL52R21
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Government of India

Ministry of Commerce and Industry
Directorate General of Foreign Trade

Office of the Additional Director General of F oreign Trade, Bengaluru
C & E Wing, Kendriya Sadan,17th Main Road,Koramangala, BENGALURU

Importer-Exporter Code

This is to certify that BHARATI SOFTWARE is issued an Importer-Exporter Code
(IEC) AATFB3631K with details as follows -

SRy

EC | AATFB3631K

TS W €. (39) /PAN AATFB3631K
EF‘#WWIFIM Name BHARATI SOFTWARE ‘j
';Wiﬁt@ﬁ [Nature of Partership

JIConcern

maﬁﬁﬁﬂﬁl@mate of P ;
lseue g

s 2nd Floor City Center S No 185,1A3A 185 varamballi Village
tered Add
IRegitered Addyess Brahmavara Udupi,Udupi,UDUPL,KARNATAKA 576213
TEFA [ Name of the || 1 AN KESHAV NAYAK
Signatory
I

D rector / Partner Details Refer online at https:/dgft.gov.in or scan the QR Code

Fﬂ@/s?ﬂé [Branch Details Refer online at https://dgft.gov.in or scan the QR Code

Last Modified : 28/07/2021

File Number : BNGIECPAMENDO0018645AM22

ote : This is a system-generated certificate. Authenticity / Updated details of the IEC can be checked at
official DGFT website hitps://dgft.gov.in by entering the IEC and Firm Name under Services > View Any
EC Details. You can also authenticate the certificate by scanning the QR code.

1 AT o,




(Amended)

Government of India
Form GST REG-06
[See Rule 10(1)]

Registration Certificate

Registration Number :29AATFB3631K1Z0

1. Legal Name BHARATI SOFTWARE

o

Trade Name, if any BHARATI SOFTWARE

Additional trade names, if any

w

4. |Constitution of Business Partnership

5. |Address of Principal Place of  |2nd Floor, No. 185 1A3A 185 1B1, City Center, NH 66, Brahmavara,
Business Varamballi, Udupi, Karnataka, 576210

6. Date of Liability

7. | Date of Validity From 22/06/2018 ’Not Applicable

8. Type of Registration Regular

Slgnature Not Vermed

9 Particulars of Approving Authority 8";@%&% j_&g%ggServnces Tax Act, 2017

Signature Icé%ge 092 31 ¢ 11.p0 00:32:38
Name Savitha Kotiyan Souterpet
Designation Superintendent

Jurisdictional Office LGSTO 280 - Udupi

9. Date of issue of Certificate 20/11/2022

Note: The registration certificate is required to be prominently displayed at all places of Business/Office(s) in the State.

This is a system generated digitally signed Registration Certificate issued based on the approval of application granted on 20/11/2022 by
the jurisdictional authority.




“ T

Details of Additional Place of Business(s)

GSTIN 29AATFB3631K1Z0
Legal Name BHARATI SOFTWARE
Trade Name, if any BHARATI SOFTWARE

Additional trade names, if
any

Total Number of Additional Places of Business(s) in the State

Annexure .




GSTIN 29AATFB3631K1Z0
Legal Name ) BHARATI SOFTWARE
Trade Name, if any BHARATI SOFTWARE

Additional trade names, if
any

Details of Managing / Authorized Partners

Name
Designation/Status

Resident of State

2 Name
Designation/Status
Resident of State

3 Name
Designation/Status

Resident of State

Annexure B

KIRAN KESHAV NAYAK

Partner

Karnataka

VINAYA THIMMANNA NAYAK
partner

Karnataka

TIMMANNA SANNAPPA NAYAK
Partner

Karnataka










Internship Offer Letter

BHARATI SOFTWARE

24/10/2023
Sinchana S

Moodalkatte Institute of Technology, Kundapura, Udupi
Dear Sinchana S,

We are pleased to offer you the internship position of “Trainee Embedded
Software Developer” at Bharati Software with a start date of 30 /10/2023.
You will be reporting directly to Kiran Nayak, Managing Partner at Bharati
Software, Udupi location. We believe your skills and éxperience are an

excellent match for our company.

Roles and Responsibilities

In this role, you will be required to
1. Learn Embedded software development using the ‘C’ programming
language.
2. Develop firmware for our PIC16 and STM32 MCU-based custom

boards.




Duration:

The maximum duration of the internship will be 4 months commencing from

30/10/2023.

Stipend and Certificate

This internship is unpaid, and no stipend will be provided. The certificate
will be provided only after completing a minimum of 3 months of the

internship period.

This internship with Bharati software will be on an at-will basis, which
means you and the company are free to terminate the employment
relationship at any time for any reason. This letter is not a contract or

guarantee of employment for a definite amount of time.

General terms and conditions

1. You are required to attend training 6 days a week, 10.00 AM to 5 PM

2. You must be available at the office for the designated internship work

3. This role may not be eligible for work from home, you may discuss it
with the designated manager if you want to make it work from home.

4. Materials if taken from the office, such as laptops, development
boards, analysers, cables, etc, must be handled with care and must be
returned to the office once the contract ends.

5. The certificate of completion will be issued only upon successful
completion of a minimum three-month internship period.

6. The intern is expected to adhere to all company policies and
procedures, including those related to confidentiality, conduct, and

safety.

Please confirm your acceptance of this offer by signing and returning this

letter while joining.




PR A A NS

We are excited to have you join our team! If you have any questions, please

feel free to reach out anytime.

Sincerely,
Kiran Nayak

Managing Partner

Bharati software, Brahamvara, Udupi

To be filled by the candidate
Signature:

Name:

Date:




Internship Offer Letter

BHARATI SOFTWARE

20/11/2023

Anil NT
#5/125, Maleshankara SF, kerehalli, Sirigere Post, Shimoga, Karnataka-
576222

Dear Anil NT,

We are pleased to offer you the internship position of “Trainee Embedded
Software Developer” at Bharati Software with a start date of 26/11/2023.
You will report directly to Kiran Nayak, Managing Partner at Bharati
Software, Udupi location. We believe your skills and experience are an

excellent match for our company.

Roles and Responsibilities

In this role, you will be required to.
1. Develop embedded software modules for our PIC and STM32-based
products.

2. Extend customer support.



Duration:

The maximum duration of the internship will be 3 months commencing from

26/11/2023.

Stipend and Certificate

You are entitled to a stipend of 9000 INR for this position, which is to be
paid monthly to your bank account by direct bank deposit. After completing

the project, you will receive an internship certificate from Bharati software.

This internship with Bharati software will be on an at-will basis, which
means you and the company are free to terminate the employment
relationship at any time for any reason. This letter is not a contract or

guarantee of employment for a definite amount of time.

General terms and conditions

1. You are required to work 6 days a week from office, 9.00 AM to 5.30
PM

2. You must be available at the office for the designated internship work.

3. This role may not be eligible for work from home; you may discuss it
with the designated manager to make it work from home.

4. Stipend amount will be credited every month's first week.

5. Any expenses made from your side for the work can be reimbursed by
submitting the bills.

6. Materials, if taken from the office, such as laptops, development
boards, analysers, cables, etc, must be handled with care and must be
returned to the office once the contract ends.

7. The certificate of completion will be issued only after a minimum
three-month internship period.

8. The intern is expected to adhere to all company policies and

procedures, including confidentiality, conduct, and safety.



Please confirm your acceptance of this offer by signing and returning this

letter while joining.

We are excited to have you join our team! If you have any questions, please

feel free to reach out anytime.

Sincerely,

KIRAN NAYAK

Managing Partner,

Bharati software, Udupi, Brahmavara — 576213

To be filled by the candidate
Signature:

Name:

Date:
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USB, PROCESSOR AND MCU

USB (U_USB_OTG_FS):-

The U_USB_OTG_FS refers to a USB On-The-Go (OTG) controller integrated
circuit, which is used to enable USB devices to communicate with each other
without the need for a computer.

The USB_OTG_FS.SchDoc is likely a schematic document that shows the
connections and components of a circuit board that uses the U_USB_OTG_FS
controller. It may include information such as pin configurations, power supply
requirements, and other details necessary for designing and assembling the
circuit.

Without additional context or information, it's difficult to provide more specific
information about the USB_OTG_FS.SchDoc file or the U_USB_OTG_FS
controller. If you have any further questions or need more assistance, please
feel free to provide more details or clarification.

ABOUT USB PINS:-

The U_USB_OTG_FS controller has several pins that are used for different
functions. Here are the details of each pin:

VBUS: This pin is used to detect the presence of VBUS (USB power supply) and
is used to generate a power-on reset.

ID: This pin is used to detect the type of USB device that is connected to the OTG
controller. It is also used to switch the role of the OTG controller between host
and device modes.

DM and DP: These pins are used for differential data transmission between the
OTG controller and the connected USB device.

OTG_FS_PowerSwitchOn: This pin is used to control an external power switch
that can turn on/off the power to the USB device.

OTG_FS_OverCurrent: This pin is used to detect overcurrent conditions on the
USB bus.

OTG_FS_VBUS: This pin provides power to the USB device.

OTG_FS_SOF: This pin provides a Start-of-Frame signal for synchronizing USB
data transfer.

==




=Thispinis =
and the connected USB device.

OTG_FS_DM and OTG_FS_DP: These pins are used for USB data transfer in
device mode.

OTG_FS_ID: This pin is used to detect the type of USB device that is connected to
the OTG controller.

The specific functions of each pin may vary depending on the implementation of
the U_USB_OTG_FS controller in a particular circuit design. It's important to
refer to the datasheet or schematic diagram of the circuit board for more
specific information.

ABOUT BUCK CONVERTER:-

A buck converter is a type of DC-to-DC power converter that steps down the input
voltage to a lower output voltage. It works by using a switch (usually a MOSFET)
to rapidly turn the input voltage on and off, and an inductor and capacitor to store
and filter the energy. The output voltage is then regulated by controlling the
duration of the switch's on and off states.

Buck converters are commonly used in power electronics because they provide
several advantages over other types of power converters:

Efficiency: Buck converters are very efficient, typically operating at over 90%
efficiency. This means that less energy is wasted as heat, making them ideal for
use in battery-powered devices and other applications where power efficiency
is critical.

Size and weight: Buck converters are typically smaller and lighter than other types
of power converters, making them ideal for use in portable electronic devices.

Voltage regulation: Buck converters provide good voltage regulation, ensuring that
the output voltage remains constant even as the input voltage and load
conditions vary.

Cost: Buck converters are generally less expensive than other types of power
converters, making them an attractive choice for many applications.

Overall, buck converters are a popular choice for stepping down DC voltage in
many different types of electronic devices, including computers, smartphones,
portable audio players, and many other devices.

APPLICATION OF BUCK CONVERTER:-

Buck converters are used in many different types of electronic devices and
applications where DC voltage needs to be stepped down to a lower voltage level.
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Power supplies for electronic devices: Buck converters are used in power supplies
for devices such as computers, smartphones, and tablets to step down the
input voltage to a lower voltage that is suitable for the device.

Battery-powered devices: Buck converters are commonly used in battery-powered
devices such as portable audio players, cameras, and other handheld devices
to conserve battery life by stepping down the input voltage to a level that is
suitable for the device.

LED lighting: Buck converters are often used in LED lighting applications to step
down the input voltage to a level that is appropriate for the LEDs.

Automotive electronics: Buck converters are used in many automotive electronics
applications to step down the voltage from the car's battery to a level that is
appropriate for the electronic devices.

Solar power systems: Buck converters are commonly used in solar power systems
to step down the voltage from the solar panels to a level that is suitable for
charging batteries or powering electronic devices.

Overall, buck converters are a widely used type of DC-to-DC power converter that
can be found in many different types of electronic devices and applications
where efficient and reliable voltage conversion is required.

ARM CORTEX M7:-

The ARM Cortex-M7 is a high-performance microcontroller designed for
embedded applications. Some advantages and disadvantages of the Cortex-M7
are:

Advantages:

High performance: Cortex-M7 is one of the most powerful microcontrollers in
the Cortex-M series. It has a clock speed of up to 400 MHz, which allows it
to perform complex operations at high speed.

Advanced instruction set: Cortex-M7 has an advanced instruction set that
includes DSP instructions, SIMD (Single Instruction Multiple Data)
instructions, and floating-point instructions. This allows it to perform complex
mathematical operations with ease.

Low power consumption: Despite its high performance, Cortex-M7 consumes
relatively low power compared to other microcontrollers. This makes it
suitable for battery-powered devices and other low-power applications.

Memory protection: Cortex-M7 features a memory protection unit (MPU) that
provides hardware-based memory protection. This protects the system from




Large memory space: Cortex-M7 can support up to 4GB of memory, making it
suitable for applications that require large amounts of memory.

Disadvantages:

Complexity: Cortex-M7 is a complex microcontroller that requires a significant
amount of expertise to work with. It is not recommended for beginners or
hobbyists.

Cost: Cortex-M7 is more expensive than other microcontrollers in the Cortex-M
series. This may make it less attractive for cost-sensitive applications.

Limited availability: Cortex-M7 is not as widely available as other
microcontrollers, which may limit its use in certain applications.

Development tools: The development tools for Cortex-M7 are not as mature as
those for other microcontrollers, which may make it more difficult to develop
applications.

Power consumption: While Cortex-M7 is low power compared to other
microcontrollers, it is still relatively high power compared to other low power
devices such as microprocessors designed specifically for low-power
applications.

STM32F429 MCU:-

STM32F429 is a microcontroller unit (MCU) from STMicroelectronics, based on
the ARM Cortex-M4 core, and is part of the STM32 family of MCUs. It offers a
wide range of features and peripherals, making it suitable for a variety of
applications including embedded systems, IoT devices, and industrial automation.
This document provides an overview of the STM32F429 MCU, including its key
features, architecture, memory organization, and peripherals.

Key Features of STM32F429 MCU:

ARM Cortex-M4 core with a maximum operating frequency of up to 180 MHz.

Up to 2 MB of Flash memory for program storage and up to 256 KB of SRAM for
data storage.

DAC, timers, and more.

TFT-LCD controller with support for up to 24-bit color depth and resolution up to
1280x1024.

Graphics processing unit (GPU) for hardware acceleration of graphics operations.
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Integrated cryptographic acceleration for secure data communication.

Multiple power-saving modes to optimize energy consumption.

Architecture and Memory Organization:

The STM32F429 MCU is based on the ARM Cortex-M4 core, which provides
advanced digital signal processing (DSP) capabilities and floating-point unit (FPU)
for high-performance computation. It uses a Harvard architecture with separate
instruction and data buses, and supports both 32-bit and 16-bit instruction sets.
The MCU also includes a nested vector interrupt controller (NVIC) for efficient
handling of interrupts.

The memory organization of STM32F429 MCU includes Flash memory for
program storage and SRAM for data storage. The Flash memory is divided into
several sectors and can be programmed and erased in software. It also supports
read and write protection for different memory regions. The SRAM is divided into
multiple banks, which can be used for various purposes including data storage,
stack, and heap.

Peripherals:

The STM32F429 MCU offers a wide range of peripherals, including but not
limited to:

General Purpose Input/Output (GPIO): Provides digital input and output
capabilities, and can be configured for various types of I/O operations.

Universal Asynchronous Receiver/Transmitter (UART): Supports serial

communication with other devices using standard UART protocols such as
RS232, RS485, and more.

Serial Peripheral Interface (SPI): Provides synchronous serial communication
with external devices such as sensors, displays, and memory devices.

Inter-Integrated Circuit (12C): Supports communication with external devices
using the 12C protocol, which is commonly used for sensors, EEPROMSs, and
other peripherals.

Controller Area Network (CAN): Provides support for communication in
automotive and industrial networks using the CAN protocol.

Universal Serial Bus (USB): Supports USB device and host modes, allowing for
communication with a wide range of USB devices.
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converting external analog signals to digital values, suitable for applications

such as sensor data acquisition.

Digital-to-Analog Converter (DAC): Provides analog output capabilities for
generating analog signals for various purposes, such as audio playback and
control.

Timers: STM32F429 MCU includes various timers for tasks such as
timekeeping, event counting, and generating PWM signals for motor control.

Ethernet Media Access Controller (MAC): Provides Ethernet connectivity for
networking applications.

Secure Digital Input/Output (SDIO): Supports communication with SD/MMC
cards for storage and data transfer.

Graphics Processing Unit (GPU): Provides hardware acceleration for graphics
operations such as drawing lines, filling shapes, and blending.
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The ST-Link V2 programmer/debugger is a popular tool for programming and
debugging STM32 microcontrollers.

Note that this is a simplified schematic for the ST-Link V2, which only shows the
main components of the programmer/debugger. The actual schematic may include
additional components for power regulation, ESD protection, and other features.

The ST-Link V2 schematic shows the USB interface (D+ and D-), the SWD (Serial
Wire Debug) interface (SWDIO and SWCLK), and the NRST (Reset) pin. These
pins are used to communicate with the target STM32 microcontroller and to
program and debug the device.

The USB interface provides power to the ST-Link V2 and allows it to communicate
with a computer or other USB host device. The SWD interface is used to
communicate with the target STM32 microcontroller's SWD interface, allowing for
debugging and programming of the device. The NRST pin is used to reset the
target microcontroller and is used during the programming process.

Headers:-

Headers are used in MCUs (microcontrollers) for a variety of purposes, including:

Debugging and programming: Headers are often used to provide easy access to
the MCU's programming and debugging interfaces, such as SWD (Serial Wire
Debug) or JTAG (Joint Test Action Group) interfaces. These interfaces allow
developers to program and debug the MCU and to monitor its behavior in real-
time.

Peripheral expansion: Headers can be used to connect additional hardware
peripherals to the MCU, such as sensors, displays, or communication modules.
This allows developers to extend the functionality of the MCU and to interface it
with other devices in the system.

Power supply and signal routing: Headers can be used to provide power and
signal connections to the MCU, allowing it to interface with other components in
the system. This can include connections for power supplies, clocks, or other
control signals.

|
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allowing developers to customize and extend its functionality for a variety of
applications. By providing easy access to the MCU's programming and debugging
interfaces, as well as to its input/output pins and peripheral interfaces, headers

make it easier for developers to design and prototype embedded systems using
MCUs.

MINI USB:-

Mini USB is a type of USB connector that was widely used in the early 2000s
before being replaced by the more popular Micro USB and USB Type-C
connectors. The Mini USB connector has a compact and rectangular shape and
measures approximately 10mm x 7mm. It has a five-pin design and supports USB
2.0 data transfer rates of up to 480 Mbps.

The Mini USB connector was commonly used for connecting small devices, such
as digital cameras, MP3 players, and mobile phones, to computers or other
devices. It was also used in some embedded systems, such as development
boards or microcontrollers, for programming or data transfer.

One of the main drawbacks of the Mini USB connector is its relatively fragile
design. The small size of the connector makes it more susceptible to wear and
tear, and the connector can become loose or break over time with frequent use.
Additionally, the Mini USB connector is not reversible, which can make it difficult to
plug in correctly without looking at the connector or device.

Despite its limitations, the Mini USB connector was a popular choice for many
years and can still be found in some older devices or embedded systems.
However, it has largely been replaced by the more durable and versatile Micro
USB and USB Type-C connectors.

MICRO USB:-

Micro USB is a type of USB connector that was introduced in the mid-2000s as a
replacement for the Mini USB connector. Micro USB is smaller and more durable
than Mini USB and supports higher data transfer rates. The Micro USB connector
has a rectangular shape and measures approximately 6mm x 1.8mm. It has a five-
pin design and supports USB 2.0 data transfer rates of up to 480 Mbps.
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moblle phones tablets, and other portable dewces They are also used in some
embedded systems, such as development boards or microcontrollers, for
programming or data transfer.

One of the key benefits of Micro USB is its durability. The small size of the
connector and its design make it more resistant to wear and tear than the Mini
USB connector. Additionally, Micro USB is reversible, meaning it can be plugged in
correctly without needing to look at the connector or device.

Micro USB connectors come in two varieties: Micro-A and Micro-B. Micro-A
connectors have a more compact size and are used in host devices, while Micro-B
connectors are larger and are used in peripheral devices.

Overall, Micro USB has become a popular choice for many portable devices due
to its small size, high data transfer rates, and durability. However, it is gradually
being replaced by the newer and more versatile USB Type-C connector.

SDRAM:-

SDRAM (Synchronous Dynamic Random Access Memory) is a type of computer
memory that is used in many electronic devices, including computers,
smartphones, and gaming consoles. SDRAM is a type of dynamic random-access
memory (DRAM) that synchronizes with the system clock, allowing data to be
transferred in synchronization with the clock signal.

SDRAM is designed to be faster and more efficient than earlier types of DRAM,
such as FPM (Fast Page Mode) and EDO (Extended Data Output) RAM. SDRAM
is also able to provide greater memory bandwidth by allowing multiple read and
write operations to occur simultaneously.

SDRAM is available in a variety of configurations, including SDRAM, DDR (Double
Data Rate) SDRAM, DDR2 SDRAM, DDR3 SDRAM, and DDR4 SDRAM. Each
successive generation of SDRAM provides greater speed and efficiency than the
previous generation.

One of the main advantages of SDRAM is its high speed. SDRAM can transfer
data at rates of up to several gigabytes per second, making it ideal for use in high-
performance systems that require fast access to large amounts of data.




However, SDRAM has some disadvantages as well. It requires a constant power
supply to maintain the stored data, and it is also relatively expensive compared to
other types of memory, such as flash memory. Additionally, SDRAM is volatile,
meaning that it loses its data when the power supply is interrupted.

Overall, SDRAM is an important component of modern computing systems,
providing fast and efficient access to large amounts of data. Its use is widespread
in many types of devices, including computers, servers, smartphones, and gaming
consoles.

NOR FLASH:-

NOR Flash is a type of non-volatile memory used in electronic devices for storing
data that needs to be accessed quickly and reliably. NOR Flash memory is
commonly used in embedded systems, such as microcontrollers and other digital
devices, as well as in consumer electronics devices like cell phones and digital
cameras.

NOR Flash memory is organized into individual memory cells that can be
addressed independently. The memory cells in NOR Flash are connected in
parallel, which allows data to be read and written quickly. This is in contrast to
serial Flash memory, which is organized in a series of memory cells that are
connected in a chain and must be accessed sequentially.

One of the main advantages of NOR Flash is its fast read access time, which
allows for quick boot times and rapid access to frequently used data. NOR Flash
memory is also capable of random access, which means that data can be
accessed in any order, rather than sequentially.

NOR Flash memory is available in a variety of configurations, including single-
level cell (SLC) and multi-level cell (MLC) types. SLC NOR Flash provides faster
read and write speeds and higher reliability, but is more expensive than MLC NOR
Flash, which can store more data in each memory cell.

One of the main disadvantages of NOR Flash memory is its relatively slow erase
time, which can make it less suitable for applications that require frequent writes
and erases. Additionally, NOR Flash is more expensive than other types of non-

volatile memory, such as NAND Flash.




Despite its limitations, NOR Flash remains an important component in many
embedded systems and consumer electronics devices, providing fast and reliable
access to frequently used data.

STATUS LEDS:-

Status LEDs (Light Emitting Diodes) are small, low-power indicators used to
convey information about the state of a device or system. Status LEDs are often
used in electronic devices and equipment, including computers, routers, switches,
and other devices.

Status LEDs typically come in a variety of colors, including red, green, yellow, and
blue, and are designed to indicate different states or conditions of the device or
system. For example, a status LED may indicate that a device is on or off, that a
connection has been established, or that an error or fault has occurred.

In some cases, multiple status LEDs may be used together to provide more
detailed information about the status of a device or system. For example, a router
may use separate status LEDs to indicate the status of each network port,
allowing users to quickly identify which ports are in use and which are not.

Status LEDs are typically designed to be low-power, using only a small amount of
energy to emit light. They are often designed to be very small, allowing them to be
easily integrated into electronic devices without taking up too much space.

Overall, status LEDs are an important component of many electronic devices and
systems, providing users with important information about the status of their
equipment. They are a simple and effective way to convey information about the
status of a device or system, and are widely used in a variety of industries and
application.

I2C UART PORTS:-

[2C (Inter-Integrated Circuit) and UART (Universal Asynchronous Receiver-
Transmitter) are two different communication protocols commonly used in
electronic devices to enable communication between different components.




(SCL) and a data signal (SDA) to transfer data between devices. 12C is commonly
used for communication between microcontrollers and other digital devices, such
as sensors and displays.

UART, on the other hand, is a parallel communication protocol that allows for
asynchronous serial communication between two devices. It uses two data lines,
one for transmitting (TX) and one for receiving (RX), to transfer data between
devices. UART is commonly used for communication between a computer and a
peripheral device, such as a modem or printer.

It is important to note that I2C and UART are different protocols and cannot be
used interchangeably. However, it is possible for a device to support both
protocols and have separate ports for each. For example, a microcontroller may
have dedicated I12C and UART ports for communication with other devices.

CAN:-

CAN (Controller Area Network) is a communication protocol that is commonly
used in automotive and industrial applications for reliable and robust
communication between devices. It allows for high-speed communication over
long distances, making it well-suited for use in complex systems that require real-
time data exchange.

In the context of the STM32F429 MCU board, CAN is used to enable
communication between the microcontroller and other devices in the system, such
as sensors, actuators, and other controllers. The board includes a dedicated CAN
interface that allows the microcontroller to send and receive data using the CAN
protocol.

One of the main advantages of CAN is its ability to provide reliable communication
in harsh environments, such as those found in automotive and industrial
applications. The protocol uses a message-based communication system, with
each message including a unique identifier that allows devices to filter and
prioritize incoming data. This allows for efficient data transfer and reduces the risk
of data collisions or errors.

In addition to its reliability, CAN also provides a high degree of flexibility and
scalability. The protocol can be easily adapted to different applications and system
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Overall, the use of CAN in the STM32F429 MCU board enables reliable and
efficient communication between the microcontroller and other devices in the
system, making it well-suited for a wide range of applications in the automotive,
industrial, and other fields.

SWD:-

SWD (Serial Wire Debug) is a communication protocol that is commonly used for
debugging and programming microcontrollers, including the STM32F429 MCU. It
is a two-wire interface that uses a clock line (SWCLK) and a data line (SWDIO) to
transfer data between the microcontroller and an external device, such as a
debugger or programmer.

In the context of the STM32F429 MCU, SWD is used to enable programming and
debugging of the microcontroller. The MCU includes a dedicated SWD interface
that allows for easy and efficient communication between the microcontroller and
an external device.

One of the main advantages of SWD is its simplicity and ease of use. The protocol
is relatively easy to implement and does not require a large number of pins or
complex wiring. This makes it well-suited for use in compact and low-cost
systems, such as those based on the STM32F429 MCU.

In addition to its simplicity, SWD also provides a high degree of flexibility and
versatility. The protocol allows for real-time debugging and programming of the
microcontroller, making it an essential tool for software development and testing. It
also supports a variety of different debugging features, such as breakpoints,
watchpoints, and trace capabilities.

Overall, the use of SWD in the STM32F429 MCU enables efficient and effective
programming and debugging of the microcontroller, making it a valuable tool for
developers and engineers working with this device.

STM32F429 64 PIN IC:-
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including a 64- -pin package The specific 1/0 ports available on the 64-pin version
of the MCU are as follows:

GPIO Ports: The STM32F429 64-pin package includes 5 GPIO ports (GPIOA to
GPIOE), each with up to 16 pins. These ports can be used as either inputs or
outputs, and can be configured to perform a wide range of functions.

Alternate Function Ports: The 64-pin package includes 5 alternate function ports
(AFO to AF4), each with up to 15 pins. These ports can be configured to perform a
variety of different functions, including communication interfaces (e.g. SPI, 12C,
UART), timers, and external interrupts.

USB Port: The MCU includes a USB OTG port, which can be used to connect the
device to a computer or other USB host.

Ethernet Port: The MCU includes a 10/100 Ethernet MAC interface, which can be
used to connect the device to an Ethernet network.

SDIO Port: This port can be used to connect the device to an SD card or other
SDIO-compatible device.

CAN Port: This port can be used to connect the device to other CAN-compatible
devices, such as sensors or other controllers.

SDIO PORT:-

The SDIO (Secure Digital Input/Output) port on the STM32F429 is a specialized
I/O port designed specifically for interfacing with SD (Secure Digital) and MMC
(MultiMedia Card) devices. It is a high-speed interface that enables fast data
transfer between the MCU and the storage device.

The SDIO port on the STM32F429 supports both SD and MMC protocols, and can
operate in both 1-bit and 4-bit modes. In 1-bit mode, the port can achieve data

transfer rates of up to 25 MB/s, while in 4-bit mode, data transfer rates of up to
100 MB/s can be achieved.




=fo-use the SDIE A Z=—vou-will need
appropriate pins as SDIO pins, and initialize the SDIO controller using the
appropriate software libraries. The STM32F429 includes a number of hardware
and software features designed to optimize SDIO performance, including a
dedicated DMA controller, automatic CRC calculation, and error correction code
(ECC) support.

Overall, the SDIO port on the STM32F429 is a powerful and flexible interface that
enables fast and reliable communication with SD and MMC devices, making it an
ideal choice for applications that require high-speed data storage and retrieval.

DMA (Direct Memory Access) is a mechanism in computer systems that allows
devices to transfer data directly to and from memory, without the need for the CPU
to be involved in the transfer. This can significantly improve system performance
and reduce CPU overhead.

In the context of the STM32F429 MCU, the DMA controller is a hardware module
that enables high-speed data transfer between peripherals and memory. It
provides a way for peripherals such as ADCs, DACs, and UARTSs to transfer data
to and from memory without involving the CPU.

DMA:-

The STM32F429 includes multiple DMA channels, each of which can be
configured to transfer data between a specific peripheral and a specific area of
memory. DMA transfers can be initiated by the peripheral, by a software trigger, or
by a combination of both. Once a DMA transfer is initiated, the DMA controller
takes over and handles the transfer, freeing up the CPU to perform other tasks.

The DMA controller on the STM32F429 includes a number of features designed to
optimize performance and minimize overhead, including support for circular
buffers, multi-buffer transfers, and peripheral-to-peripheral transfers. It also
supports a variety of transfer modes, including memory-to-memory, peripheral-to-
memory, and memory-to-peripheral.

Overall, the DMA controller on the STM32F429 is a powerful and flexible feature
that can significantly improve system performance and reduce CPU overhead,
especially in applications that require high-speed data transfer between
peripherals and memory.
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The STM32F429 MCU board is used for a wide range of applications that require
high-performance and low-power consumption. Some of the key features and
capabilities of the STM32F429 MCU board include:

High processing power: The STM32F429 MCU is based on the ARM Cortex-M4
processor, which provides high processing power and performance. It also
includes an integrated FPU (Floating Point Unit) which is particularly useful for
signal processing applications.

Large memory capacity: The STM32F429 MCU includes up to 2MB of flash
memory and 256KB of SRAM, which provides ample space for storing application
code and data.

Rich peripheral set: The STM32F429 MCU includes a wide range of peripherals,
including USB, CAN, Ethernet, UART, I12C, SPI, SDIO, and more. This makes it
suitable for a wide range of applications, from industrial automation to consumer
electronics.

Graphics capabilities: The STM32F429 MCU includes an integrated LCD controller
and graphics accelerator, which makes it well-suited for applications that require
graphical user interfaces (GUIs).

Low power consumption: The STM32F429 MCU is designed to operate with low
power consumption, making it ideal for battery-powered applications or other
applications where power efficiency is important.

Overall, the STM32F429 MCU board is a versatile and powerful platform that can
be used for a wide range of applications, from industrial automation and control to
consumer electronics and embedded systems. Its rich set of features and
capabilities make it a popular choice among developers and engineers who
require high-performance and low-power consumption in their design.

FOR WHAT STM32F429 BOARDS ARE USED FOR:-

STM32F429 boards are used for a variety of applications that require high-
performance and low-power consumption. Some of the most common use cases




Industrial automation and control: STM32F429 boards are commonly used in
industrial automation and control applications, such as factory automation,
process control, and building automation. The boards can be used to control a
wide range of devices and systems, including motors, pumps, valves, and
sensors.

Consumer electronics: STM32F429 boards are also used in a variety of consumer
electronics products, such as smart home devices, wearables, and portable
electronics. The boards can be used to implement a range of features and
functions, such as touchscreens, wireless connectivity, and sensors.

Embedded systems: STM32F429 boards are commonly used in embedded
systems applications, such as automotive, aerospace, and defense systems. The
boards can be used to implement a range of functions, such as control systems,
data acquisition, and real-time processing.

Medical devices: STM32F429 boards are also used in medical devices, such as
patient monitors and diagnostic equipment. The boards can be used to implement
a range of functions, such as data acquisition, signal processing, and user
interfaces.

Overall, STM32F429 boards are a versatile and powerful platform that can be
used in a wide range of applications, from industrial automation and control to
consumer electronics and embedded systems. The boards offer high-
performance, low-power consumption, and a rich set of features and capabilities,
making them a popular choice among developers and engineers.

BOOT mode in STM32F429:-

Boot mode is a special mode of operation for the STM32F429 microcontroller that
allows it to load and execute firmware from different sources, such as internal flash
memory, external memory, or a serial communication interface. The boot mode is
determined by the state of certain pins on the microcontroller during the reset
sequence.

The STM32F429 supports several boot modes, including:




User flash boot mode: In this mode, the microcontroller loads and executes
firmware from the internal flash memory. This is the default boot mode for the
microcontroller.

System memory boot mode: In this mode, the microcontroller loads and executes

firmware from the system memory, which is a special section of the flash memory
that is reserved for booting.

Embedded SRAM boot mode: In this mode, the microcontroller loads and
executes firmware from the embedded SRAM.

Serial bootloader boot mode: In this mode, the microcontroller enters a special
serial bootloader mode that allows firmware to be loaded and executed over a
serial communication interface, such as UART, CAN, or USB.

The boot mode of the STM32F429 is determined by the state of the BOOT pins
during the reset sequence. The BOOT pins can be configured to either use the
default boot mode or to enter one of the other boot modes by connecting them to a
specific voltage level or a ground.

Overall, the boot mode feature of the STM32F429 microcontroller provides
flexibility and versatility in loading and executing firmware, making it a popular
choice for a wide range of applications.

CRYSTAL OSCILLATOR:-

A crystal oscillator is an electronic circuit that uses the mechanical resonance of a
vibrating crystal of piezoelectric material to create a precise frequency reference
signal. The piezoelectric material used in crystal oscillators is usually quartz, which
is cut and shaped into a small, thin plate or cylinder. When an electric field is
applied to the crystal, it vibrates at a specific frequency determined by its size and
shape. These vibrations can be very precise and stable, making crystal oscillators
ideal for use as frequency references in electronic circuits.

Crystal oscillators are commonly used in many types of electronic devices,
including computers, televisions, radios, and mobile phones, where they provide
accurate timing signals for synchronizing operations. They are also used in
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The frequency of a crystal oscillator is typically determined by the cut and size of
the crystal, as well as the external components of the oscillator circuit. Crystal
oscillators can be designed to operate at a wide range of frequencies, from a few
kilohertz to several hundred megahertz. They are often used in applications that

require high accuracy and stability, such as in GPS systems and communication
equipment.

Crystal oscillators are widely used because they provide a stable, accurate, and
consistent frequency reference that can be used to synchronize the operations of
different electronic devices. They are also relatively simple and inexpensive to
manufacture, making them a popular choice for many electronic
applications.voltage to stm32f429 mcu board.

VOLTAGE RANGE:-

The STM32F429 MCU board typically requires a voltage supply in the range of
2.0V to 3.6V.

You can supply the board with a regulated DC power supply or a battery within this
voltage range. The most common way to supply the board with power is through a
USB cable that connects to the board's USB port. The USB port provides a 5V
power supply that is then regulated down to the required voltage level by the
board's voltage regulator.

It is important to note that you should never apply a voltage outside of the
recommended range, as it can damage the board and potentially cause safety
hazards. Always check the board's datasheet and user manual for the

recommended voltage range and any additional information on power supply
requirements.




POWER SUPPLY AND POWER
CONNECTION (MINI USB):-

KICAD SCHEMATICS :-

*

*

The power supply is provided either by the host PC through the

USB cable / by an external 5V power supply.

The STM32F429 discovery board must be powered by a power

supply unit which must be Safety extra low voltage with limited

power capability.

The diode connected to the USB, protects the 5V pin from

external power supply.

We are using MINI USB B TYPE CONNECTOR, which is one of the

options, while you can use any USB asper your requirement.

Additionally, if you plan to use the USB connector for data

communication as well, make sure it is compatible with the USB

functionality of the STM32F429 microcontroller.

The Mini USB B Type connector has five pins as follows:-

..~ VBUS - This pin provides the power supply to the connected
device.

i. ~ D--This pinis the negative data line for USB
communication.

ii. D+ -This pinis the positive data line for USB communication.

iv.  ID-This pin is used for device identification and is not
always present on Mini USB B Type connectors.

v. - GND - This pin is the ground connection for the USB
interface.

Referring to the schematics of STM32F429/STM32F407 MCU

board by ST miroelectronics which is given below, the connections




*

are made.
REFERENCE SCHEMATICS:

+ From evalution board the power supply to the stm32f4 series
MCU can be verified.

. The STM32F429 microcontroller unit (MCU) board may use the
Mini USB B Type connector for several reasons:-

Compact Size: The Mini USB B Type connector is relatively
small in size compared to other USB connectors, making it
suitable for compact designs where space is limited. This can
be advantageous in small-sized MCU board designs.

i. Availability: The Mini USB B Type connector has been widely

used in the past in various electronic devices, including
microcontrollers and development boards. As a result, it is
readily available and cost-effective, making it a popular
choice for designers.

Compatibility: Many older devices and peripherals still use
the Mini USB B Type connector. By incorporating this
connector in the STM32F429 MCU board design, it ensures
compatibility and allows the board to connect to a wide
range of existing devices without the need for additional
aélapters or cables.

USB OTG:-

+ KICAD SCHEMATICS:-

*

REFERENCE SCHEMATICS:-




The EMIF02-USBO3F2 is a specific component used in the USB
(Universal Serial Bus) implementation of the STM32F4 series
microcontroller boards.The EMIF02-USBO3F2 is likely an EMI
(Electromagnetic Interference) filter designed specifically for USB

applications.

USB interfaces are susceptible to electromagnetic interference,
which can degrade signal quality and affect the overall
performance of the USB communication. EMI filters are used to
suppress and filter out unwanted electro magnetic noise and
ensure reliable data transmission.

By incorporating the EMIF02-USBO3F2 filter into the USB_OTG
circutry improves the signal integrity and robustness of the USB
communication. This helps in achieving reliable and high-quality
data transfer between the STM32F4 microcontroller and USB
devices connected to the board.

The STMPS2141STR is not typically used in the USB_OTG circuitry
of the STM32F4 board. The STMPS2141STR is a power switch IC
designed for power management applications but is not directly
related to the USB functionality.

Two LED'S are dedicated'to this module, GREEN LED indicates
when VBUS is active, and RED LED indicates over current from a
connection device.

POWER CIRCUIT:-

*

REFERENCE SCHEMATICS:-




The power circuit of the STM32F429 microcontroller (MCU) board
typically involves multiple components and voltage regulators to

provide stable and regulated power to various sections of the board.
Here is a general overview of the power circuitry:

+ Power Input: The STM32F429 board usually has a power input
connector where an external power source, such as a DC power
supply or USB, can be connected to provide power to the board.

+ Power Management IC: The board may include a dedicated power
management IC (PMIC) that handles voltage regulation, power
sequencing, and other power management functions. The PMIC
helps ensure that different voltage levels required by various
components are provided with the necessary stability and
efficiepcy. \

)

« Voltage Regulators: The power circuitry includes multiple voltage
regulators to generate different voltage levels required by the
MCU and other components on the board. Common voltage levels
include 3.3V, 5V, and various lower voltages for different MCU
peripherals.




* Decoupling Capacitors: Decoupling capacitors are placed near the

power pins of the MCU and other sensitive components to
provide local stability and filter out high-frequency noise from the
power supply.

Power Distribution: The regulated voltages are distributed to
various sections of the board, including the MCU, memory chips,
peripherals, and other components. The power distribution
network ensures that each component receives the required
power level and maintains proper voltage levels during operation.

Power-On Reset (POR): A power-on reset circuit is often included
to ensure that the MCU starts in a known state when power is
initially applied or restored. The POR circuit monitors the power
supply voltage and generates a reset signal to initiate a clean
startup.

It's impbé)rtant to note that the specific design and implementation
of the power circuitry can vary between different STM32F429
boards and manufacturers. For precise details and information, it
is recommended to refer to the official documentation,
schematics, and datasheets provided by the board manufacturer
or STMicroelectronics.

Decoupling capacitors are connected to the power pins of integrated




circuits (ICs) like the STM32F429 microcontroller to provide local
energy storage and stabilize the power supply. Here are the primary

reasons for connecting decoupling capacitors:

*

Power Integrity: Decoupling capacitors act as a local energy
source for ICs, helping to ensure stable and noise-free power
supply to the devices. They provide a nearby reservoir of charge
that can quickly respond to sudden changes in current demand,
minimizing voltage fluctuations and noise on the power rail.

Filtering High-Frequency Noise: ICs generate and are sensitive to
high-frequency noise caused by switching operations, signal
transitions, or other sources. Decoupling capacitors act as low-
pass filters, effectively bypassing high-frequency noise from the
power supply and preventing it from reaching the sensitive
circuitry. They absorb and smooth out the noise, improving the
overall signal integrity and reducing the chances of performance
degracj)ation or malfunction.

Supplying High Current Transients: Integrated circuits often
require brief but significant bursts of current during certain
operations, such as when switching between different states or
activating specific functions. Decoupling capacitors can deliver
this high-current demand promptly, preventing voltage drops on
the power rail that could affect the proper functioning of the IC.
They ensure that the IC receives sufficient power, particularly




during transient events, and maintains stable operation.

*+ Minimizing Ground Bounce: When digital circuits switch states,
they cause current flow and voltage fluctuations in the ground
plane due to the finite resistance and inductance of the ground
traces. De;oupling capacitors placed near the power pins of the IC
provide a low-impedance path to the ground, helping to mitigate
ground bounce effects. This reduces noise coupling between
different parts of the circuit and helps maintain signal integrity.

In summary, decoupling capacitors are connected to the power pins of
ICs like the STM32F429 to enhance power integrity, filter high-
frequency noise, supply high-current transients, and minimize ground
bounce. They play a crucial role in ensuring stable and reliable
operation of the IC by providing local energy storage and mitigating
power-related issues.

o
)

USER BUTTON:-

The user button, also known as the user push-button or simply a push-
button, is a physical input component commonly found on
microcontroller boards, including the STM32F429 board. It is a
momentary switch that allows users to provide input to the
microcontroller by pressing the button.



Here are some key points about the user button:

Purpose: The user button serves as a general-purpose input
device for users to interact with the microcontroller board. It
allows users to trigger specific actions or provide input to the
microcontroller by pressing the button.

. GPIO Connection: The user button is typically connected to a
specific GI5IO (General Purpose Input/Output) pin on the
microcontroller. When the button is pressed, it either pulls the
GPIO pin to a high or low logic level, depending on the board's (
design and configuration.

Internal Pull-up/Pull-down: To ensure a stable input signal, the
microcontroller's GPIO pin connected to the user button may
have an internal pull-up or pull-down resistor enabled. This
resistor provides a default logic level when the button is not
pressed, preventing the GPIO pin from floating and producing
unreliable readings.

. Interrupt or Polling: The microcontroller firmware can be
programmed to detect button presses by either using interrupts
or by Beriodically polling the state of the GPIO pin connected to
the button. Interrupts provide a more responsive and efficient
way to handle button presses, as they can trigger immediate
actions when the button state changes.

Debouncing: Mechanical buttons can produce multiple electrical
transitions, known as "bounce," when pressed or released. To
handle this bouncing effect, software debouncing techniques,
such as software delay or state-machine algorithms, are often
implemented to ensure accurate detection of button presses and



prevent false triggers.

Application-specific Usage: The user button's functionality can
vary depending on the specific application or firmware
programmed into the microcontroller. It can be used for various
purposes such as triggering an interrupt, selecting optionsin a
menu, initiating a function, or controlling different aspects of the
system.

. Overall, the user button provides a simple and intuitive means for

users to interact with the microcontroller board and initiate
specific actions or provide input. Its functionality and
implementation can be customized based on the requirements of
the specific application and firmware.

. Inthe STM32F429 board, the user button is typically connected as

follows:

Button Pin: The user button is connected to a specific GPIO
(General Purpose Input/Output) pin on the STM32F429
microcontroller. The GPIO pin acts as an input to detect the state
of the button.

Pull-up or Pull-down Resistor: To ensure a stable input signal, the
GPIO pin connected to the user button may have an internal pull-
up or pull-down resistor enabled. This resistor provides a default
logic level when the button is not pressed, preventing the GPIO
pin from floating and producing unreliable readings. The specific
configuration (pull-up or pull-down) depends on the board's
design and can be configured in software.

. Ground Connection: One terminal of the user button is typically

connected to the ground (GND) of the STM32F429 board. When
the button is pressed, it completes the circuit between the GPIO




pin and the ground, resulting in a change in the logic level of the
GPIO pin.
. Firmware Configuration: In the firmware of the STM32F429

microcontroller, the GPIO pin connected to the user button needs
to be configured as an input with appropriate settings. This
includes specifying the GPIO pin number, configuring the pull-up
or pull-down resistor, and setting up interrupt or polling
mechanisms to detect button presses.

It's important to note that the specific pin assignment and
configuration of the user button may vary between different
STM32E429 board versions or manufacturers. To obtain precise details
about the user button connection on your specific STM32F429 board, it
is recommended to refer to the board's documentation, schematics, or
user manual provided by the manufacturer or board vendor. These
resources will provide the accurate pin assignments and connection
details for the user button on your specific board.

RESET BUTTON:-

The Reset button, also known as the Reset switch or simply the "RST"
button, is a physical input component commonly found on




microcontroller boards, including the STM32F429 board. It is a

momentary switch used to initiate a system reset.

Here are some key points about the Reset button:

Purpose: The Reset button is primarily used to reset the
microcontroller or the entire system. When pressed, it causes the
microcontroller to restart, bringing it back to its initial state as if it
were just powered on.

GPIO Connection: The Reset button is typically connected to a
specific GPIO (General Purpose Input/Output) pin on the
microcontroller. This GPIO pin is configured to detect the state of
the Reset button.

Pull-up:or Pull-down Res}stor: To ensure a stable input signal, the
GPIO pin connected to the Reset button may have an internal
pull-up or pull-down resistor enabled. This resistor provides a
default logic level when the button is not pressed, preventing the
GPIO pin from floating and producing unreliable readings.

Debouncing: Similar to the User button, mechanical buttons can
produce multiple electrical transitions, or "bounce," when pressed




or released. Software debouncing techniques, such as software

delay or state-machine algorithms, are often implemented to
ensure accurate detection of button presses and prevent false
triggers for the Reset button as well.

« Reset Circuitry: When the Reset button is pressed, the
microcontroller's internal reset circuitry is activated. This circuitry
performs a system reset by initializing the microcontroller and
returning it to its startup state.

« Application-specific Usage: The specific functionality associated
with the Reset button can vary depending on the application or
firmware programmed into the microcontroller. For example, the
firmware can perform specific actions or configurations upon
detecting a Reset button press, such as resetting certain variables
or peripherals.

It's worth nating that while the general purpose of the Reset button
remains consistent, the specific pin assignment and connection details
for the Reset button on an STM32F429 board may vary between
different board versions or manufacturers. For precise details about the
Reset button connection on your specific STM32F429 board, it is
recommended to consult the board's documentation, schematics, or
user manual provided by the manufacturer or board vendor.




In the STM32F429 board, the Reset button is typically connected as
follows:

E 3

Button Pin: The Reset button is connected to the NRST (Reset) pin
of the STM32F429 microcontroller. This pin is dedicated to the
system reset function.

Pull-up or Pull-down Resistor: The NRST pin of the microcontroller
often includes an internal pull-up or pull-down resistor. This
resistor ensures a defined logic level when the Reset button is not
pressed, preventing the pin from floating and producing
unreliable readings. The specific configuration (pull-up or pull-
down) is typically determined by the board design and can be
configured in software.

Ground Connection: One terminal of the Reset button is
conneg):ted to the ground (GND) of the STM32F429 board. When
the Reset button is pressed, it completes the circuit between the
NRST pin and the ground, triggering a system reset.

Reset Circuitry: The NRST pin of the microcontroller is connected
to the internal reset circuitry of the STM32F429. When the NRST
pin is pulled low (connected to ground), the microcontroller's
reset circuitry is activated, initiating a system reset and restarting
the microcontroller.



It's important to note that the specific pin assignment and

configuration of the Reset button may vary between different
STM32F429 board versions or manufacturers. To obtain precise details
about the Reset button connection on your specific STM32F429 board,
it is recommended to refer to the board's documentation, schematics,
or user manual provided by the manufacturer or board vendor. These
resources will provide the accurate pin assignments and connection
details for the Reset button on your specific board.

LED'S:-

The STM32F429 microcontroller (MCU) does not have built-in LEDs.
However, the STM32F429 Discovery board, which features the
STM32F429 MCU, includes several LEDs for various purposes. Here are
the commonly used LEDs on the STM32F429 Discovery board:

* User LEDs: The STM32F429 Discovery board typically includes four
user LEDs, labeled LD1, LD2, LD3, and LD4. These LEDs are often
connected to specific GPIO pins on the MCU and can be controlled
by the firmware. They are typically used for general-purpose
indications, debugging, or user feedback.




« Power Indicator LED: The board may have a power indicator LED
that is connected to the power supply rail. It provides an
indication that power is applied to the board and can be useful for

quickly verifying if the board is powered on.

« Bootloader/Programming LEDs: Some STM32F429 Discovery
boards include additional LEDs to indicate the status of the
bootloader or programming process. These LEDs may have
specific labels such as "BOOT" or "PROGRAM."

It's important to note that the exact number and configuration of LEDs
can vary depending on the specific board version or manufacturer. For
accurate information about the LEDs used in a particular STM32F429
board, it is recommended to refer to the board's documentation,
schematics, or user manual provided by the manufacturer or board
vendor. These resources will provide the precise details about the LEDs
used on your specific board, including their pin connections and

functionalities.
]

In the STM32F429 microcontroller (MCU), the connection of LEDs is
typically done by connecting them to specific GPIO (General Purpose
Input/Output) pins of the microcontroller. Here's a general overview of
how LEDs can be connected to the STM32F429 MCU:

+ Selecting GPIO Pins: Determine which GPIO pins of the
STM32F429 MCU will be used to control the LEDs. These GPIO




pins should support digital output functionality.

Current Limiting Resistors: LEDs require current limiting resistors
to prevent excessive current flow that could damage the LED.
Calculate the appropriate value for the current-limiting resistors
based on the desired LED current and the forward voltage drop of
the LED.

Connecting LEDs: Connect the anode (longer lead) of each LED to
a current-limiting resistor. Connect the other end of the resistor
to the positive supply voltage (VCC). Connect the cathode (shorter
lead) of each LED to the corresponding GPIO pin of the
STM32F429 MCU.

Ground Connection: Connect the ground (GND) of the LED circuit
to the ground (GND) of the STM32F429 MCU. This completes the
circuit‘and allows the LEDs to light up when the corresponding
GPIO pins are set to a logic high level.

Firmware Configuration: In the firmware of the STM32F429 MCU,
configure the GPIO pins connected to the LEDs as digital output
pins. This can be done using the appropriate GPIO initialization
and configuration registers or with the help of a hardware
abstraction layer (HAL) provided by the STM32Cube software.




« Controlling the LEDs: To control the LEDs, set the corresponding

GPIO pins to logic high or logic low states in the firmware code.
Setting a GPIO pin to a logic high level will turn on the connected
LED, while setting it to a logic low level will turn it off.

It's important to note that the specific GPIO pin assighments and
configurations for connecting LEDs may vary depending on the board
design, manufacturer, and specific application requirements. To obtain
precise details about connecting LEDs to the STM32F429 MCU in your
specific application or board, refer to the board's documentation,
schematics, or user manual provided by the manufacturer or board
vendor. These resources will provide the accurate pin assignments,
connection details, and any additional considerations specific to your
board.




