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Jonathan’s approachable style and depth of knowledge make him a sought-after mentor and expert in the cybersecurity community. When not working on the latest projects, he enjoys spending time with his family, teaching, and exploring new ways to advance the world of ethical hacking.
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The Flipper Zero is a versatile, open-source, portable multi-tool designed for security researchers, ethical hackers, and technology enthusiasts. With a compact form factor that resembles a toy, the device is packed with features that make it a powerful companion for exploring wireless protocols, hardware hacking, and penetration testing.

At its core, the Flipper Zero is a multi-functional platform that can interact with various kinds of RFID, NFC, and sub-GHz systems. It is equipped to read, store, and emulate RFID cards, scan and clone NFC tags, and transmit sub-GHz signals, making it an invaluable tool for testing wireless systems and devices like garage doors, smart home sensors, and key fobs.

One of the standout features is its ability to act as a universal remote for controlling infrared devices, like TVs and air conditioners, by capturing and replicating IR signals. Its GPIO pins allow you to connect directly to hardware components, enabling in-depth hardware exploration and prototyping.

For ethical hackers, the Flipper Zero provides a playground for testing vulnerabilities in real-world systems. With its built-in scripts and tools, users can test protocols, interact with wireless systems, or experiment with RFID and NFC data to understand how modern security systems work and how they can be improved. Its community-driven software ecosystem ensures continuous updates and new tools that push the boundaries of what this device can do.

While the Flipper Zero is a powerful tool, it was created with a focus on legal and ethical use, providing a safe platform to explore security and privacy concerns responsibly. Whether you are a penetration tester, a hardware hacker, or someone curious about wireless technologies, the Flipper Zero opens doors to understanding and securing the digital world.
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Infrared Hacking with Flipper Zero

The Flipper Zero is an all-in-one hacking tool that fits in your pocket, offering a variety of wireless hacking capabilities. One of the most powerful, yet often overlooked, features is its infrared (IR) capabilities. IR is the same technology that your TV remote uses to communicate with your television. It's a line-of-sight method of transmitting data wirelessly using invisible infrared light. The Flipper Zero’s built-in IR module enables it to capture, store, and replay IR signals from almost any IR device, giving you control over many household appliances, entertainment systems, toys, and even security equipment. In this chapter, we will delve into ten specific IR hacks, explain how to perform them, and explore the full potential of the Flipper Zero’s infrared functionality.

TV Remote Control Hijacking

What It Does:
One of the simplest, yet most fun, hacks you can perform with the Flipper Zero is taking over a television using its built-in IR signal capturing feature. With this hack, you can hijack the controls of any TV simply by capturing the remote’s IR signals and replaying them. Imagine sitting in a public place—such as a waiting room or a bar—turning the volume up, switching channels, or even turning the TV off, without anyone noticing.
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How to Perform It:

	Open the Infrared menu on the Flipper Zero.

	Select Capture and point the TV remote at the Flipper's IR receiver.

	Press a button on the remote (e.g., power or volume up).

	Once captured, save the signal to a file on the Flipper.

	Go to the saved signal file and replay it when you're ready to control the TV.


Advanced Tip: You can capture multiple commands—power on, power off, volume controls, channel switch—and assign them to different buttons on the Flipper Zero. This turns your Flipper into a fully functioning TV remote replacement.

Air Conditioner Control

What It Does:
Air conditioning units often come with IR remotes, making them perfect targets for Flipper Zero’s infrared hijacking. Whether you're too lazy to get up from the couch or you're pranking a friend by changing the temperature settings without them knowing, this hack offers a lot of flexibility.

How to Perform It:

	Open the Infrared app on the Flipper.


	Select Capture and point the air conditioner's remote at the Flipper's IR receiver.


	Press any button on the remote (such as Power On or Temperature Up).

	Save the captured signal with a recognizable name like “AC On.”


	Replay the signal to control the air conditioner.
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Use Case: In office buildings or classrooms, where the remote is not readily accessible, this can be an invaluable trick to control the temperature discreetly. You can store multiple AC commands, from turning the device on to adjusting the temperature or switching between cooling and fan modes.

Reverse Engineering IR Signals

What It Does:
While many remotes use standard infrared protocols, some devices use proprietary or encrypted signals. Reverse engineering the IR signals emitted by such devices can give you control over them, even when no off-the-shelf universal remotes are available. This hack is essential for custom equipment, rare brands, or specialized gadgets.
How to Perform It:

	Set your Flipper Zero to Raw IR Capture mode, which records the entire infrared signal in unprocessed form.


Capture the IR data from the remote of the device you're targeting.

Analyze the signal timing and patterns directly on the Flipper or by   exporting the raw data for further inspection on a computer.

Once you've identified the structure of the signal (e.g., bits, timing, pulses), create a matching signal in the Flipper Zero and save it.

Replay the signal to see if the device responds.

Advanced Tip: You can use Python or specialized tools to help decode and analyze complex IR protocols. This is often necessary for devices that have multi-step commands or require precise timing.
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Universal Remote Creation

What It Does:

A universal remote lets you control multiple devices—such as your TV, sound system, and air conditioner—all from a single interface. With Flipper Zero’s IR capabilities, you can create your own custom universal remote, giving you full control over all your IR-enabled devices without juggling multiple remotes.
How to Perform It:

Capture signals from each remote you want to emulate (e.g., TV, sound system, Blu-ray player).

Save these signals under recognizable names, or categorize them into folders.

Access the signals and play them as needed to control each device.

Customization: To take it a step further, you can assign different signals to Flipper Zero’s buttons, essentially programming a unique layout for each of your devices.

This makes the Flipper a universal remote with the same or even greater capabilities than most commercially available universal remotes.

Projector and Presentation Control

What It Does:
IR projectors are used in many office spaces and educational environments. By capturing the remote’s signal, you can control projectors, start or stop presentations, and adjust settings without relying on the original remote.

How to Perform It:

Point the projector’s remote at the Flipper Zero and capture the IR signal for power, input selection, and other commonly used commands.
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Save the signals for future use.

Use the Flipper Zero to emulate the captured IR signals when presenting.

Professional Tip: This is an excellent way to ensure smooth presentations, especially when the projector remote is missing, or when you want to have control from a distance without relying on the original equipment.

Controlling IR Toys and Gadgets

What It Does:

Many remote-controlled toys—such as RC cars, drones, and robots—use infrared signals to operate. The Flipper Zero allows you to capture and replay these commands, giving you complete control over the toy’s movements or actions.

How to Perform It:

Open the Flipper Zero’s IR capture mode.

Point the toy’s remote at the Flipper and press the controls (forward, backward, etc.).

Save the captured IR signals and replay them whenever you want to control the toy.

Advanced Use: Some advanced users may choose to modify these signals to change how the toy operates, essentially reprogramming the IR controls for custom functions or performance.

IR-Based Lighting System Control

What It Does:

IR-controlled lighting systems, such as those used in smart homes, allow you to adjust brightness, change colors, and turn lights on or off. By capturing these IR commands with the Flipper Zero, you can integrate your lights into a custom home automation setup.
How to Perform It:

Capture the IR signals from the lighting system’s remote control.

Save the signals with descriptive labels like "Dim Lights" or "Change Color."

Replay the commands when needed, automating your home’s lighting system without the original remote.

Pro Tip: You can create macros or sequences, automating multiple actions like dimming the lights, turning on a projector, and adjusting the air conditioner, all with one button press on the Flipper Zero.
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Garage Door Opener

What It Does:
Older garage door systems often use IR remotes to open and close the door. If you capture the remote’s signal with your Flipper Zero, you can open and close the garage door whenever you want, without needing the original remote.

How to Perform It:

Capture the IR signal from the garage door remote by pointing it at the Flipper and pressing the open/close button.

Save the signal to your Flipper Zero.

Replay the signal to open or close the garage door as needed.

Note: For newer systems, garage door remotes might use encrypted RF or rolling codes, which makes it much harder to capture and replay.

Home Entertainment Automation

What It Does:

If you have a home entertainment system with a TV, soundbar, media player, and gaming console, each likely has its own IR remote. The Flipper Zero allows you to capture these signals and automate the entire setup with a single device.
How to Perform It:

Capture the IR signals from each remote, including TV power, soundbar volume, and Blu-ray controls.

Program sequences in the Flipper Zero to automate common actions, like turning on the entire system or switching from TV to gaming mode.

Control your entire home theater from one device, eliminating the need for multiple remotes.

Customization: Create custom macros that, with a single press, turn on all
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