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The Audi Multi Media Interface (MMI) represents a pivotal evolution in automotive infotainment, transitioning from
basic radio controls to a centralized, fiber-optic-based ecosystem. For engineers, technicians, and enthusiasts,
understanding the nuances between various MMI generations—specifically the 3G, 3G+, and modern MIB
architectures—is essential for maintenance, firmware updates, and the integration of modern smartphone
interfaces like Apple CarPlay and Android Auto. This technical analysis explores the hardware architecture,
software logic, and upgrade pathways of the Audi MMI lineage.

1.The Architectural Framework of Audi MMI

The core of the Audi MMI system is not a single device but a distributed network of modules communicating
primarily via the MOST (Media Oriented Systems Transport)bus. This fiber-optic ring allows high-speed data
transmission between the head unit (Control Unit 5F), the amplifier, the radio tuner, and the navigation module.
Unlike traditional copper-wire CAN-bus systems, the MOST bus offers the bandwidth necessary for high-resolution
audio and real-time map rendering.

1.1 The Role of the 5F Information Electronics Unit

In the MMI 3G and 3G+ eras, the 5F Information Electronics Unitserves as the central nervous system. It
houses the processor (typically NVIDIA Tegra for 3G+), internal storage (HDD or flash), and the dual SD card slots.
Understanding the 5F unit's capabilities is the first step in determining whether a vehicle can support advanced
features like Google Earth overlays or Wi-Fi hotspot functionality.

2. Taxonomy of MMI Generations: From 2G to 3G+

To accurately diagnose or upgrade a system, one must distinguish between the varying hardware tiers. The
transition from MMI 2G to 3G marked a shift from external navigation DVDs to integrated storage and higher-
resolution LVDS (Low-Voltage Differential Signaling) displays.

2.1 MMI 3G Basic (BNav)

The 3G Basic system was designed as an entry-level navigation solution. It features a 6.5-inch TFT color display
with a resolution of 400x240 pixels. Crucially, it lacks an internal hard drive, relying instead on two SDHC card slots
for navigation data. The BNavsoftware prefix in the version information screen identifies this system. It supports
basic Bluetooth hands-free profiles but often lacks A2DP (Advanced Audio Distribution Profile) for wireless music
streaming without external adapters.

2.2 MMI 3G High (HNav)

The 3G High system was a significant upgrade, introducing a 7-inch display with 800x480 resolution. It features a
40GB internal Hard Disk Drive (HDD), where approximately 10GB is reserved for a "Jukebox" to store MP3 files. It
supports 3D landmark rendering and includes a joystick integrated into the center scroll wheel. The software
version for this system begins with HNav.

2.3 MMI 3G Plus (HN+)



Introduced around 2011-2012, the 3G Plus (or 3G High+) represents the pinnacle of the third-generation systems.

It utilizes the HN+software prefix. This version introduced a refined user interface with redesigned menus, support
for album art via Bluetooth, and integrated Audi Connect services (Google Earth, weather, and news) via an
internal SIM card slot. It utilizes a more powerful NVIDIA processor to handle smoother animations and complex

data overlays.

3. Technical Comparison Matrix

The following table provides a side-by-side comparison of the technical specifications across the MMI 3G spectrum
to assist in hardware identification and compatibility assessment.



Feature

Display Resolution

Storage Media

Navigation Data

Joystick Control

A2DP Streaming

Audi Connect

MMI 3G Basic (BNav)

400 x 240 px

2x SDHC Slots

SD Card or DVD

No

No (Native)

No

MMI 3G High (HNav)

800 x 480 px

40GB HDD

Pre-installed on HDD

Yes (8-way)

No (Native)

No

4. System Identification: Software Version Logic

MMI 3G Plus (HN+)

800 x 480 px (Higher
Contrast)

60GB HDD / Flash

Pre-installed on HDD

Yes (8-way)

Yes (Native)

Yes (Optional SIM)

Determining the exact MMI model requires accessing the "Version Information" screen within the system settings.
The software version string follows a specific syntax that reveals the region, hardware type, and firmware revision.

4.1 Decoding the Version String

Consider the example string: HN+_EU_AU3G_K0942

¢ HN+: Indicates the hardware type (MMI 3G Plus).

¢ EU: Indicates the geographic region (Europe). Other codes include US (North America) and AN (Rest of

World).

¢ AU3G: Internal project code for the Audi 3G platform.

» K0942: The firmware version. The 'K' denotes a dealer-installed update, while 'P' denotes a production/factory
version. Higher numbers indicate more recent software with bug fixes and stability improvements.

5. Integration of Modern Interfaces: CarPlay and Android Auto

As smartphone technology has surpassed embedded automotive systems, many owners seek to integrate Apple
CarPlay or Android Auto into their legacy MMI hardware. Since the MMI 3G/3G+ systems do not support these

protocols natively, third-party interface modules are required.

5.1 The LVDS Interception Method
Modern integration kits work by intercepting the LVDS video signal between the 5F unit and the display. A

specialized "bridge" module is installed behind the dashboard. When the user holds a specific button (usually the
'NAV' or 'BACK' button), the module switches the display output from the MMI Ul to the CarPlay/Android Auto UI.
The audio is typically fed into the MMI system via the AMI (Audi Music Interface) or a simulated Aux-In source.

5.2 Technical Requirements for Integration

1. External Module: A Linux-based box that handles the wireless/wired handshaking with the smartphone.

2. Microphone Integration: Some kits use a splitter to share the factory microphone, while others require an
external mic for Siri/Google Assistant.

3. CAN-bus Communication: The module listens to the MMI scroll wheel movements via the CAN-bus to allow
the user to navigate the CarPlay interface without a touchscreen.



6. Firmware Management and Update Procedures

Updating MMI firmware is a critical but high-risk procedure. Firmware updates can resolve Bluetooth connectivity
issues, improve navigation speed, and fix "Component Protection" errors. However, a power failure during the
update can "brick" the 5F unit, requiring a costly hardware replacement.

6.1 The Engineering Menu (Green Menu)

The "Hidden Green Menu" is a diagnostic overlay used by technicians to change deep system settings, such as
enabling the battery meter or disabling the "Video in Motion" (VIM) lockout. Accessing this menu usually involves
holding the SETUP (or MENU) and CARbuttons simultaneously for several seconds. Before firmware updates,
certain parameters in the Green Menu might need adjustment to prevent the system from overwriting customized
coding.

6.2 Step-by-Step Update Workflow

1. Battery Support: Connect a high-quality battery charger (at least 20A) to the vehicle. The MMI update can
take over 60 minutes, and voltage drops are fatal to the process.

2. Media Preparation: Format a high-quality SDHC card to FAT32 and copy the firmware files to the root
directory.

3. Red Engineering Menu: Access the update interface (Setup + Return).

4. Checksum Verification: The system will scan the SD card and verify the integrity of the release files before
allowing the update to proceed.

5. Post-Update Coding: After the update, technicians often need to clear 03276 (Please Check Software
Version Management) errors using VCDS or ODIS diagnostic tools.

7. Enhancing Legacy Audio: AMI and Bluetooth Adapters

For vehicles equipped with MMI 3G Basic or High, which lack native A2DP streaming, the Audi Music Interface
(AMDlocated in the glovebox or center console is the primary gateway for audio expansion. The AMI port is a
proprietary 30-pin connector that provides power, ground, and analog audio inputs.

7.1 Bluetooth Interface Technicalities

High-end Bluetooth adapters (such as the Tune2Air or specialized 12-pin AMI cables) emulate an iPod interface.
This allows the MMI system to pull metadata (artist, song title) over the AMI connection and display it on the
screen, while also allowing the steering wheel controls to skip tracks. Cheaper adapters often only provide a simple
AUX input, sacrificing control integration and metadata display.

8. Troubleshooting and Failure Modes

Like any complex electronic system, the MMI is prone to specific hardware and software failures. Effective
troubleshooting requires an understanding of the MOST bus loop.

8.1 The MOST Bus Break

If one module in the fiber-optic ring fails (e.g., the satellite radio tuner gets wet due to a sunroof leak), the entire

MMI system will shut down. The screen may flash the Audi logo and then turn off. Technicians use a MOST fiber
optic bypass loopto isolate the faulty module. By systematically bypassing each component, one can identify
which unit is preventing the signal from returning to the 5F master.

8.2 Hard Drive Failures



In MMI 3G High and Plus systems, the automotive-grade HDD is a common point of failure due to extreme
temperature cycles and vibration. Symptoms include stuck navigation loading screens or the "Jukebox" becoming
unavailable. Modern solutions involve cloning the failing HDD onto a PATA/IDE-compatible Solid State Drive (SSD)
or Industrial-grade CompactFlash card for increased reliability.

9. Mathematical Model for Data Throughput in MMI Updates

The time required for an MMI update is a function of the total data volume and the transfer rate of the SD interface
(which is relatively slow in older 5F units). The approximate time (T) can be calculated as:

T=(V/R)+C
Where:

¢ V:Volume of firmware/map data in Megabytes.
¢ R: Average read speed of the internal SD bus (approx. 2-4 MB/s for 3G systems).
e C: Constant time for checksum verification and flash memory write cycles (typically 15-20 minutes).

For a 30GB map update on an MMI 3G High, the process can exceed 2 hours, emphasizing the necessity of a
stable power supply.

10. Synthesis of the MMI Ecosystem

The Audi MMI system, particularly the 3G and 3G+ variants, represents a sophisticated blend of hardware
longevity and software complexity. While newer MIB1, MIB2, and MIB3 systems move toward modularity and cloud-
based services, the 3G architecture remains robust and highly customizable. Through firmware optimization, the
addition of CarPlay/Android Auto interfaces, and proper maintenance of the MOST fiber-optic network, these
systems can continue to provide a premium user experience that rivals contemporary infotainment offerings. For
the technical professional, the key to mastering the MMI lies in the precise identification of hardware tiers and a
disciplined approach to software management and hardware integration.
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