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Firmware Decryption Method for Optical
Modules

Overview

METHODS FOR OPTICS MODULE FIRMWARE IN-FIELD For an organization with projects
that use optics modules, such as TPU Superpod deploy-ments, managing the qual.

Key Takeaways

Optical module firmware can be decrypted using vendor-specific keys, symmetric
cipher analysis, or secure boot-aware extraction tools, depending on encryption type
and module architecture.Understanding Firmware Encryption in Optical Modules

Optical modules, such as transceivers used in high-speed networks, often rely on
Digital Signal Processors (DSPs) controlled by embedded firmware. This firmware is
critical for signal recovery and module operation, and it is typically encrypted to
prevent tampering or reverse engineering . Encryption may use AES or other
symmetric ciphers, and modules may implement Secure Boot, ensuring only
authenticated firmware runs on the device .

Symmetric Cipher Decryption

Most optical module firmware uses symmetric encryption, either block ciphers or
stream ciphers. In stream ciphers, a keystream is XORed with the firmware data.
Decryption requires the same keystream, which can sometimes be derived by
comparing multiple firmware revisions to identify repeating patterns or XORing

encrypted files to isolate keystream differences . Block ciphers like AES require the
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Vendor-Specific Tools and Scripts

Some vendors provide or have reverse-engineered tools for firmware extraction and
decryption. For example, scripts exist for Foscam camera firmware, which read
encrypted firmware files, iterate through a list of potential keys, and decrypt the
firmware using AES-128-CBC . Similar approaches can be adapted for optical modules
if the encryption algorithm and keys are known or can be extracted from the device.

Practical Steps for Decrypting Optical Module Firmware
* |[dentify the encryption type: Determine if the firmware uses a block or stream
cipher.

* Obtain keys: Keys may be stored in configuration files, hardware security modules,
or derived from firmware analysis.

* Use decryption tools: Apply scripts or software capable of decrypting the firmware
using the identified keys and algorithm.

* Verify decrypted firmware: Check for recognizable file formats (e.g., gzip, UBIFS) to
confirm successful decryption.

* Handle Secure Boot: If the module uses Secure Boot, decryption may require access
to the Root of Trust or bypassing signature verification in a controlled environment .
Considerations and Security

* Legal and ethical compliance: Decrypting firmware without authorization may
violate laws or vendor agreements.

* Firmware integrity: Modifying decrypted firmware can corrupt the module or void
warranties.

* Key management: Secure storage and handling of decryption keys are critical to
prevent unauthorized access . By combining cipher analysis, vendor-specific scripts,
and secure boot knowledge, engineers can decrypt and analyze optical module
firmware for debugging, research, or in-field upgrades while maintaining security and
compliance .
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Contact Us

Continue your research online:

Website: https://zithatech.co.za
Technical inquiry: https://zithatech.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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