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The evolution of automotive telematics has seen a radical transformation from simple frequency-modulated radio
receivers to sophisticated, integrated multi-media hubs. In the ecosystem of Mercedes-Benz, this evolution is
categorized under the New Telematics Generation (NTG) framework. For owners and technicians working with
models such as the W211 E-Class, W204 C-Class, and the W169 A-Class, understanding the nuances between
Audio 20, Audio 50 APS, and the COMAND(Cockpit Management and Data system) is essential for operational
mastery and successful hardware retrofitting.

This technical analysis explores the architectural differences, signal processing characteristics, and integration
challenges of these systems. By examining technical specifications, such as the SNR (Signal-to-Noise Ratio) of
&ge;75dB and the intricacies of NTG 4.0 and 4.5architectures, we provide a comprehensive field guide for
diagnosing common issues like low AUX volume and Bluetooth connectivity gaps.

1. Architectural Framework of Mercedes-Benz Telematics

To understand the specific units, one must first understand the NTG (New Telematics Generation)versioning.
Each generation represents a leap in processing power, storage medium (from CD to DVD to HDD), and
connectivity options (Bluetooth, Media Interface, and AUX).

1.1 Audio 20: The Entry-Level Standard

The Audio 20 serves as the base head unit. While it provides essential radio and CD playback, its connectivity is
often limited in earlier iterations (NTG 1 and NTG 2). Technical constraints often include a lack of integrated
navigation and a basic monochromatic or lower-resolution color display. In the context of the W203 and W209,
these units were often the primary candidates for replacement due to their lack of expandable features.

1.2 Audio 50 APS: The Mid-Tier Navigation Solution

The Audio 50 APS (Auto Pilot System) occupies the middle ground. It introduces arrow-based navigation and, in
later versions, map-based navigation. Historically, the Audio 50 APS was favored for its Double-DINshaft
compatibility and 12-volt architecture, making it a viable upgrade from the Audio 20. It utilizes a 2-DIN form factor
but lacks the full hard-disk drive (HDD) capabilities and video playback features of the flagship COMAND system.

1.3 COMAND: The Flagship Multimedia Interface

COMAND (Cockpit Management and Data system) is the comprehensive control unit for the vehicle’s
entertainment, navigation, and communication functions. Systems like the COMAND NTG 4.5 (USA Edition)
represent high-water marks for the 2012 era, featuring high-resolution displays, integrated Bluetooth® Audio, and
the Media Interface for digital device integration.

2. Technical Specifications and Signal Performance

A critical metric in audio fidelity for these systems is the Signal-to-Noise Ratio (SNR). For the Audio 20 and Audio
50 APS units (specifically within the NTG 2 range), the standard SNR is rated at &ge;75dB. In audio engineering, a
higher SNR indicates a cleaner signal with less background electronic noise.



2.1 Signal Processing and Impedance

The internal circuitry of the Audio 50 APS is designed to handle 12V inputs with specific impedance matching for
the vehicle's speakers. When integrating external sources via AUX IN, users often encounter a gain mismatch.
Since the head unit expects a certain line-level voltage, lower-output mobile devices result in the "too quiet"
phenomenon frequently cited in technical manuals.

2.2 Safety and Kinematics

Technical manuals for NTG 4.0 (BR204) and NTG 4.5 emphasize the relationship between driver distraction and
vehicle velocity. At a speed of approximately 50 km/h (31 mph), a vehicle covers 44 feet (13.4 meters) per second
. If a driver interacts with the COMAND interface for just three seconds, the vehicle travels over 130 feet essentially
unmonitored. This data underscores the importance of the Linguatronic(voice control) systems integrated into
higher-tier COMAND units.

3. Feature Comparison Matrix: Audio 20 vs. Audio 50 APS vs. COMAND

The following table outlines the technical differentiators between the primary head units found in Mercedes-Benz
vehicles between 2004 and 2012.



Feature Audio 20 Audio 50 APS COMAND (NTG 4.x)

Navigation Type None Arrow / Basic Map (CD/ Advanced 3D Map (HDD)
DVD)

Storage Medium Single CD 6-Disc CD/DVD Changer Internal HDD / SD Card

Bluetooth Support Telephony only (Optional) Telephony / Basic Audio Full A2DP Audio Streaming

Signal-to-Noise Ratio &ge;70dB &ge;75dB &ge;85dB

Display Size 4.5 -5inch 5inch 7 inch (Motorized in some

models)
Video Playback No No Yes (DVD/Digital)

4.Technical Analysis of the Bluetooth Connectivity Gap

A common point of confusion for Mercedes-Benz owners is the presence of a "Telephone" button without actual
Bluetooth functionality. This is particularly prevalent in Audio 50 APS systems from the late 2000s.

4.1 Bluetooth Telephony vs. Bluetooth Audio

In systems like the NTG 2.5 or NTG 4.0, the Bluetooth module may support the HFP (Hands-Free Profile) but not
A2DP (Advanced Audio Distribution Profile). This means a user can pair their iPhone or Android device for calls,
but the "Bluetooth Audio™ menu option will be absent. The COMAND NTG 4.5was one of the first to standardize
A2DP, allowing for wireless music streaming.

4.2 The "Hidden" Bluetooth Menu

On certain NTG 4.0 units (W204 C-Class), Bluetooth Audio is disabled by default in the software. Accessing the
Engineering Menu (typically via a combination of 'Hang-up' + '1' + '#) allows technicians to manually enable the
Bluetooth Audio bitmask. However, this often requires a subsequent firmware update to stabilize the connection
and prevent signal dropping.

5. Procedural Guide: Swapping Audio 20 for Audio 50 APS

For enthusiasts seeking a "straight swap," replacing an Audio 20 with an Audio 50 APS is a common modification.
Because both units often utilize the same Quadlock connector and Double-DIN form factor in models like the
W211, the mechanical installation is straightforward. However, technical hurdles remain.

5.1 The MOST Bus Integration

Mercedes-Benz uses the Media Oriented Systems Transport (MOST)fiber-optic ring for data communication
between the head unit, the amplifier, and the CD changer. When swapping units, the following steps must be
followed:

1. Fiber Optic Loop Verification: Ensure the MOST ring is closed. If the new Audio 50 APS expects an external
amplifier that isn't present, the system will produce no sound.

2. GPS Antenna Installation: Unlike the Audio 20, the Audio 50 APS requires a GPS signal. A Fakra-connector
GPS antenna must be routed to the dashboard or the original shark-fin antenna.

3. SCN Coding: The vehicle's Central Gateway (CGW) must be updated via the STAR Diagnosis System (SDS)



to recognize the new hardware ID, ensuring steering wheel controls and instrument cluster synchronization function
correctly.

6. Troubleshooting Case Study: The "Quiet AUX" Phenomenon

A prevalent complaint in technical bulletins (notably 22 Sept 2009) concerns the significant volume disparity
between the AUX IN source and the Radio/CD playback. This is especially noticeable in NTG 2.5 and Audio 50
units.

6.1 Root Cause Analysis

The root cause is twofold: Pre-amp Gain Levels and Source Impedance. Mobile  devices (MP3 players/
Smartphones) typically output signal levels at 0.5V to 1.0V, whereas the internal CD transport of a Mercedes unit
provides a standardized 2.0V line-level signal to the amplifier.

6.2 Technical Solutions

» Software Boost: Within the COMAND/Audio 50 menu, navigate to Audio -&gt; AUX -&gt; Volume. Some
firmware versions allow for a "Standard” vs "Boost" setting. Setting this to Boost increases the input gain by
approximately 6dB.

* Hardware Impedance Matching: Installing an Inline Signal Booster or a Line Driver between the 3.5mm jack
and the head unit can equalize the voltage to 2.0V, matching the CD player's output and reducing the noise floor.

« The COMAND Update: Firmware updates released after 2010 often included a permanent gain offset for the
AUX channel to resolve this specific customer complaint.

7. Engineering Principles of Navigation Accuracy

The Audio 50 APS Navigation System relies on Dead Reckoningcombined with GPS data. Dead reckoning
utilizes the vehicle's wheel speed sensors (via the CAN-bus) and a gyro-sensor within the head unit to calculate
position when GPS signals are lost (e.g., in tunnels).

7.1 Mathematical Model of Positioning

The system calculates the position (P<sub>n</sub>) using the previous position (P<sub>n-1</sub>), the velocity (v
), and the heading (&theta;):

P<sub>n</sub> = P<sub>n-1</sub> + (v * &Delta;t) * [cos(&theta;), sin(&theta;)]

In the ZA COMAND NTGA4.0, the integration of TMC (Traffic Message Channel) adds a layer of dynamic routing,
allowing the system to modify the expected &Delta;t(time) based on real-world traffic data received over FM
sidebands.

8. Implementation Field Guide: Retrofitting Bluetooth and Modern Interfaces

For vehicles equipped with the older Audio 20 or Audio 50, modernizing the connectivity involves several technical
pathways.

8.1 The Media Interface (Code 518)

The Mercedes-Benz Media Interface is a proprietary gateway located usually in the glovebox or center console. It
allows for a direct digital connection to the head unit, bypassing the analog AUX limitations. Technicians can install

a MDI-to-Bluetooth adapterwhich fools the head unit into thinking an iPod is connected, providing high-fidelity
A2DP streaming and steering wheel control integration.



8.2 Troubleshooting Bluetooth Pairing Failures

When an iPhone or modern Android device fails to pair with a 2012 NTG 4.5 system, the issue is often related to
the Bluetooth Version Backward Compatibility. Modern phones use Bluetooth 5.x, while these units use 2.1 or
3.0. A common fix is to clear the Authorized Device Listin the COMAND system, as exceeding the limit of 15
paired devices can cause the stack to crash and refuse new connections.

9. Synthesis of Telematics Evolution

The technical landscape of Mercedes-Benz infotainment systems is defined by a transition from analog-centric
hardware to software-defined multimedia hubs. The Audio 20 and Audio 50 APS were foundational steps that
balanced cost with functionality, while the COMAND system pushed the boundaries of what was possible in 2012,
setting the stage for the modern MBUX (Mercedes-Benz User Experience).

For the technical professional, the priority remains understanding the constraints of the MOST bus, the logic of
SCN coding, and the electronic characteristics of the SNR &ge;75dB audio path. By addressing signal gain issues
in the AUX circuit and leveraging the hidden engineering menus of the NTG 4.0/4.5, one can ensure these systems
remain functional and relevant in an era of rapid mobile technology advancement. The integration of Bluetooth and
Navigationis not merely a luxury but a critical component of vehicle safety and operational efficiency, reducing
driver distraction and ensuring that at 50 km/h, the focus remains on the 44 feet of road ahead.
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