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The evolution of in-car entertainment and navigation systems within the Mercedes-Benz ecosystem represents a
pivotal era in automotive engineering. At the heart of this transition during the late 1990s and early 2000s was the
Mercedes-Benz Audio 30 APS, a sophisticated head unit manufactured by Becker. Known by various model
designations such as the BE4700, BE4705, BE4715, and BE4716, these units were more than just car radios; they
were integrated navigation computers that fit into a standard 1-DIN slot. This article provides an exhaustive
technical breakdown of the Audio 30 APS series, exploring its hardware architecture, the complexities of the D2B
optical bus, navigation mechanics, and modern integration strategies for high-fidelity Bluetooth and MP3 playback.

The Legacy of Becker and the Audio 30 APS Architecture

For decades, Becker served as the primary original equipment manufacturer (OEM) for Mercedes-Benz audio
systems. The Audio 30 APS (Auto Pilot System) was designed to bridge the gap between basic radio-cassette
players and the large-screen COMAND (Cockpit Management and Data system) units. Its primary engineering feat
was the integration of a full GPS-based navigation system within a 1-DIN chassis, utilizing a simplified dot-matrix
display to provide turn-by-turn instructions.

Model Variations and Designators

The BE47xxseries encompasses several iterations, each tailored to specific vehicle lifecycles and technological
updates. While the core functionality remained consistent, internal component revisions addressed thermal
management and signal processing efficiency.

 BE4700 / BE4705: The foundational models often found in the early W210 E-Class and W202 C-Class.

« BE4715: Specifically optimized for the R170 SLK-Class, featuring a slightly modified faceplate angle and
software tuning for the acoustics of a roadster cabin.

e BE4716: A later, highly sought-after iteration that offered improved stability in CD reading and faster route
calculation speeds.

Core Theoretical Framework: The Double Tuner and Signal Processing

One of the most technically advanced features of the Audio 30 APS is its Double Tuner (RDS Diversity)system.
Unlike standard tuners that utilize a single receiver, the Becker double tuner employs two independent receiver
circuits. One tuner handles the audio output of the currently selected station, while the second tuner continuously
scans the FM frequency band in the background.

Mathematical Frequency Optimization

The background tuner evaluates the Signal-to-Noise Ratio (SNR) and Bit Error Rate (BER) of alternative
frequencies (AF) provided by the Radio Data System (RDS) stream. The switching logic follows a hysteresis model
to prevent rapid toggling between frequencies in weak signal areas:

Condition for Frequency Switch: SNR(AF_new) >  SNR(AF_current) +
Threshold_dB



This ensures that the listener experiences uninterrupted audio even when traveling across regional borders, a
feature that was revolutionary for the time and still outperforms many modern budget head units.

The D2B Optical Bus Protocol

A critical component of the Audio 30 APS's technical ecosystem is the D2B (Domestic Digital Bus). This fiber-
optic communication protocol allows the head unit to interface with peripheral devices such as the CD changer,
telecommunications modules, and the Bose Sound System amplifiers.

D2B Network Topology

The D2B bus operates in a ring topology. Data travels in a single direction from one device to the next. If any device
in the ring fails or the fiber-optic cable is kinked, the entire circuit breaks, often resulting in no sound or the head
unit failing to recognize the CD changer. This is a common point of failure that technicians must diagnose using a
fiber-optic bypass loop to isolate the faulty module.



Feature

Form Factor

Navigation

Bus Protocol

Tuner Type

Display Technology

Standard Audio 10 (Non-
APS)

1-DIN

None

CAN-bus/D2B

Single Tuner

Segmented LCD

Audio 30 APS (BE47xx)

1-DIN

Yes (Monochrome/Arrow)

CAN-bus/D2B

Double Tuner RDS

Dot-Matrix High Res

COMAND 2.0/2.5

2-DIN / Specialty

Yes (Full Map)

D2B / CAN

Double Tuner RDS

Color LCD

Technical Analysis of Navigation Mechanics

The "APS" in Audio 30 APS stands for Auto Pilot System. Unlike modern GPS systems that rely almost entirely on
satellite signals and high-speed data, the BE47xx series used a combination of Dead Reckoning and GPS
Triangulation.

Dead Reckoning and the GALA Signal

Because early GPS signals were prone to urban canyon interference, Becker engineers integrated the GALA
(Geschwindigkeitsabhangige Lautstarkeanpassung)or VSS (Vehicle Speed Sensor) signal into the navigation
logic. By analyzing the pulse frequency from the vehicle's ABS sensors or transmission, the head unit could
calculate the exact distance traveled even if the GPS signal was lost in a tunnel.

The Role of the Gyro-Sensor

Internal to the BE4700/BE4716 units is a piezoelectric vibrating structure gyroscope. This sensor detects the yaw
rate (turning) of the vehicle. When combined with the speed pulses, the unit performs Kalman Filteringto estimate
the vehicle's position on the stored map database located on the Navigation CD-ROM.

Pinout and Wiring Diagrams: The ISO 10487 Standard

Successful installation or repair requires a deep understanding of the connection blocks at the rear of the unit. The
Audio 30 APS utilizes three main blocks (A, B, and C).

Connector Block A (Power and System)

e Pin 1: Speed Signal (VSS/GALA) — Essential for navigation accuracy.

e Pin 2: K-Line (Diagnostic) — Allows Mercedes Star Diagnosis (Xentry) to talk to the unit.
¢ Pin 3: Telephone Mute.

e Pin 4: Constant +12V (Terminal 30).

¢ Pin 5: Remote Trigger (Antenna/Amp).

¢ Pin 6: lllumination (Terminal 58d).

e Pin 7: Switched +12V (Terminal 15).

e Pin 8: Ground (Terminal 31).

Connector Block C (Control and D2B)

This connector handles the CAN-bus integration, allowing the head unit to communicate with the Multifunction
Steering Wheel and the Instrument Cluster (IC)display. This integration ensures that navigation arrows and radio



station names are visible directly in the driver's line of sight.

Modern Retrofitting: Bluetooth and AUX Integration

As the Audio 30 APS is a staple of modern classic Mercedes-Benz cars, owners frequently seek to add modern
connectivity without sacrificing the period-correct aesthetic. There are three primary methods for achieving
Bluetooth High-Definition streaming on these units.

Method 1. D2B CD-Changer Emulation

This is the most technically elegant solution. A module is inserted into the D2B fiber-optic ring. The Audio 30 APS
perceives this module as the original 6-disc CD changer. This allows for steering wheel control over track skipping
and provides a digital audio path that bypasses the analog radio tuner's limitations.

Method 2: Internal Pre-Amp Solder Modification

For the purist who wants a direct analog connection, technicians can tap into the AM signal path or the CD audio
pathon the mainboard. By soldering a shielded cable to the L/R input pins of the internal sound processor (often a
Philips or STMicroelectronics chip), one can inject a Bluetooth or AUX signal. The disadvantage is that it requires
high-level soldering skills and may disable the AM radio function.

Method 3: External ISO Intercept

Using the Phone Input pins on the ISO block, a Bluetooth module can be added. However, this is usually limited to
mono audio for calls. For music streaming (A2DP), the CD changer port or internal modification is mandatory.

Case Studies and Troubleshooting

Failure Mode 1: "Error CD" or Reading Failures

The most common failure in the BE47xx series is the degradation of the laser pickup (SF-P101N or similar). Over
time, the laser diode loses intensity, or the mechanical sled becomes gummed with aged lubricant.

¢ Solution: Clean the lens with 99% Isopropyl alcohol. if failure persists, the laser mechanism must be replaced.
Calibrating the potentiometer on the laser head can provide a temporary fix but is not a long-term solution.

Failure Mode 2: Missing Navigation Data
Users often report that the navigation function stays stuck on "Activating Navigation." This is frequently caused by a
disconnected or faulty GPS Antenna. The Audio 30 APS requires an active antenna with a WICLIC connector.

e Diagnosis: Access the service menu (typically by holding specific button combinations like 'NAV' + '5') to
check the number of satellites in view. If the count is 0, inspect the antenna cable for water ingress, especially on
R170 SLK models where the antenna is located on the trunk or behind the dash.

Failure Mode 3: No Sound with Fiber Optics

If the vehicle is equipped with a Bose amplifier, no sound will be produced if the D2B ring is broken. This often
happens after an owner removes the factory phone module or CD changer.

e Solution: Ensure a fiber optic loopback connector is installed on any disconnected peripheral ports to maintain
the integrity of the D2B ring.

Implementation Field Guide: Step-by-Step Installation

1. Removal: Insert two Mercedes radio removal keys into the slots at the bottom corners of the unit. Pull



outward slightly and then toward you.

2. Wiring Verification: Ensure Pin 1 (Speed Pulse) is present. In many W210 models, this wire is Green/Black.
Without this, the navigation will be wildly inaccurate.

3. GPS Placement: If retrofitting into a car not originally equipped with APS, place the GPS antenna under the
dashboard top cover, ensuring there is no metal shielding above it.

4. Coding: Use a Star Diagnosis (SDS) tool to set the instrument cluster to "Navigation = Present." This
enables the directional arrows in the speedometer display.

5. Calibration: Drive the vehicle in a circular pattern in an open area for 5-10 minutes. This allows the internal
gyro and the GPS to sync with the vehicle's wheel speed pulses.

Synthesis of Technical Value

The Mercedes-Benz Audio 30 APS Becker BE47xx series remains a masterpiece of late-90s automotive
electronics. Its ability to provide robust, reliable navigation and high-fidelity audio through a double-tuner system—
all while fitting into a 1-DIN slot—is a testament to Becker's engineering prowess. While the navigation maps are
now largely obsolete due to the lack of updated CD-ROMSs, the unit's value lies in its integration with the vehicle’s
CAN-bus and D2B systems. By utilizing modern Bluetooth D2B emulators, owners can maintain the original interior
design language of their Mercedes-Benz while enjoying the conveniences of modern digital audio streaming. The
technical durability of these units, characterized by high-quality capacitors and a robust chassis, ensures that with
minor maintenance of the laser pickup, the Audio 30 APS will continue to serve as the heart of the Mercedes-Benz
driving experience for decades to come.
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