How to Load the Arduino Uno bootloader using Atmel Studio (Microchip Studio)
To load the Arduino Uno bootloader using Atmel Studio (Microchip Studio) and an external programmer (e.g., AVRISP mkII, Atmel-ICE), connect the programmer to the ICSP header, open Device Programming in Atmel Studio, select the target ATmega328P, flash the .hex bootloader file under the "Memories" tab, and set the correct fuse bits. 
Prerequisites
· Atmel Studio 7 (or Microchip Studio)
· AVR Programmer (Atmel-ICE, AVRISP mkII, or USBtinyISP)
· Arduino Uno Board
· Arduino IDE (needed to find the bootloader hex file) 
Step 1: Connect Hardware
Connect the programmer's 6-pin ICSP cable to the ICSP header on the Arduino Uno. Ensure the Pin 1 (marked with a small dot or triangle) is correctly oriented. Power the Arduino Uno (via USB or external power). 
Step 2: Locate the Bootloader Hex File 
The Arduino IDE includes the bootloader hex files. 
1. Open Arduino IDE.
2. Navigate to `File > Preferences.
3. Locate the preferences.txt file path, then navigate to:
.../packages/arduino/hardware/avr/[version]/bootloaders/optiboot/
4. Find the file: bootloader_atmega328p_uno.hex. (did not find this file so used C:\Program Files (x86)\Arduino\hardware\arduino\avr\bootloaders\optiboot\optiboot_atmega328.hex
Step 3: Configure Atmel Studio 
1. Open Atmel Studio.
2. Go to Tools > Device Programming.
3. Tool: Select your programmer (e.g., Atmel-ICE).
4. Device: Select ATmega328P.
5. Interface: Select ISP and click Apply.
6. Click Read under "Device signature" to verify connectivity. 
Step 4: Burn the Bootloader 
1. In the Device Programming window, go to the Memories tab.
2. Under Flash, click the ... button to select the bootloader file located in Step 2.
3. Click the Program button. 
Step 5: Set Fuses (Crucial) 
The bootloader will not work correctly without proper fuses. Go to the Fuses tab in the Device Programming window and set the following values: 
· EXTENDED: 0x05
· HIGH: 0xDE
· LOW: 0xFF
· Click Program. 
Once completed, the Arduino Uno will have the default bootloader, allowing it to be programmed via USB again.

