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In the evolution of automotive infotainment, the Blaupunkt PSA RD4 series represents a pivotal era of factory-
integrated audio systems. Primarily designed for the PSA Group (Peugeot and Citroén), these head units are more
than mere radio receivers; they are sophisticated nodes within a vehicle's Controller Area Network (CAN-bus)
architecture. Understanding the technical nuances of the RD4, RD45, and their modern counterparts like the Key
Largo series is essential for automotive technicians, audio engineers, and enthusiasts looking to modernize their in-
car experience while maintaining OEM integrity.

1. Architectural Overview of the Blaupunkt RD4 Level 2 System

The Blaupunkt PSA RD4 Level 2 system is characterized by its modular design and deep integration with the
vehicle's BSI (Built-in Systems Interface). Unlike generic aftermarket head units, the RD4 communicates directly
with the vehicle's diagnostic bus, allowing it to display vehicle settings, fuel consumption data, and climate control
status on the central multi-function display (MFD).

Hardware Variants and Specifications

The RD4 lineage is divided into several tiers, most notably the Level 2 Basic and the Level 2 MP3. The technical
distinction lies primarily in the digital signal processing (DSP) capabilities and the optical drive's ability to decode
compressed audio formats. The Level 2 MP3variant features an enhanced firmware stack capable of parsing ISO
9660 file systems and decoding MPEG-1 Audio Layer Il bitstreams at variable bitrates (VBR).

From a circuit perspective, as detailed in the Blaupunkt PSA RD4 Level 2 Basic Circuit Diagram, the unit utilizes a
Quadlock (Fakra)connector. This 40-pin interface consolidates power, speaker outputs, and three separate sub-
connectors (Part A, B, and C) dedicated to the CD changer, auxiliary inputs, and the CAN-bus interface.

2.Technical Analysis: The CAN-bus Integration

One of the most critical technical aspects of the RD4 is its reliance on the CAN-bus protocolfor operational logic.
The head unit does not simply 'turn on' via a 12V ignition wire. Instead, it listens for a wake-up signal on the CAN
High and CAN Low lines. This integration presents challenges and opportunities for modification.

CAN Protocol Implementation

The RD4 operates on the CAN Comfort Bus, typically at a baud rate of 125 kbps. This bus manages non-critical
vehicle functions. When a user presses a button on the steering wheel remote, a specific hexadecimal frame is
broadcasted. For example, a volume increment might correspond to a specific identifier (e.g., 0x21F) followed by a
data payload. The RD4 unit intercepts these frames to execute commands, ensuring a seamless user interface
without dedicated wiring for every switch.

3. Comparative Matrix: RD4 vs. RD45 vs. Modern Multimedia



To understand the upgrade path, it is necessary to compare the legacy RD4 with its successor, the RD45, and
modern Android-based systems like the Blaupunkt Key Largo 980.



Feature

Audio Source

Connectivity

Data Interface

Display

Smartphone Link

RD4 Level 2

CD / Radio / AUX (opt)

Wired AUX 1/2

CAN-bus (Basic)

Monochrome MFD

None

RD45 (DAB/DAB+)

CD/MP3/USB /BT

Bluetooth 2.1 + EDR

CAN-bus (Enhanced)

Monochrome MFD

Basic Hands-free

Key Largo 980

Android / App-based

Bluetooth 5.0 / Wi-Fi

CAN-bus via Interface

9-10" Capacitive Touch

Phone Link / Android Auto

4. Expanding Connectivity: The AUX and Bluetooth Integration Procedure

A frequent technical requirement for RD4 owners is the enablement of auxiliary inputs. Physically connecting a

cable to the Quadlock pins is insufficient; the unit's firmware must be 'unlocked' to recognize the new input source.

Enabling AUX 1 and AUX 2 viaTelecoding

The process of enabling these ports is known as Telecoding. It requires a Lexia 3 / PP2000 diagnostic interface

and Diagbox software. The workflow is as follows:

P wbdPRE

Connect the VCI (Vehicle Communication Interface) to the OBD-II port.
Navigate to Global Configuration &gt; ECU Configuration and Services.
Select Built-in Systems Interface (BSI) &gt; Configuration.

Access the Audio/Telematic section and set "Auxiliary Input 1" to "Active" or "Classic."

5. Synchronize the settings with the Radio (RD4) ECU to ensure the 'Source' button now cycles through the

AUX input.

Technical Note:If a "Bad Programming Error" occurs, it usually indicates a mismatch between the BSI version and
the RD4 firmware level. This is common in early 2005 Peugeot 407 models where the BSI logic expects a specific
response frame from the head unit that older RD4 units cannot provide.

5. Advanced Bluetooth Implementation: Music Streaming & Contact Sync

While the original RD4 lacked integrated Bluetooth, it can be retrofitted using the PSA Bluetooth Module or
aftermarket solutions like the Blaupunkt BTW300 external interfaces. The technical challenge here lies in the
A2DP (Advanced Audio Distribution Profile) and HFP (Hands-Free Profile) synchronization.

The Pairing Logic

When pairing a device (identified as "CAR KIT" in the Bluetooth scan), the following handshake occurs:

¢ LMP (Link Manager Protocol): Establishes the physical radio link and handles security keys.

e SDP (Service Discovery Protocol): The phone queries the RD4/Module to see if it supports 0x110E (A2DP
Sink) and Ox111E (Handsfree).

e Syncing: For contact list synchronization, the PBAP (Phone Book Access Protocol) is utilized. The RD4

system must be compatible with the VCard format sent by modern smartphones.

6. Audio Engineering: Tuning and Signal Processing

Tuning the RD4 system for optimal acoustics requires understanding its internal equalizer settings. Modern



Blaupunkt units like the Barcelona 240 or Key Largoseries offer multi-band parametric EQs, but the original RD4
is limited to basic Bass/Treble/Loudness settings. However, these settings are frequency-dependent.

The Loudness function in the RD4 applies a Fletcher-Munson curve, boosting lower and higher frequencies at
lower volume levels to compensate for the human ear's decreased sensitivity to those ranges at low SPL (Sound
Pressure Level). Technicians often disable this when installing aftermarket amplifiers to maintain a flat response
curve for external DSP tuning.

7.Troubleshooting and Maintenance: A Field Guide

Operating legacy Blaupunkt hardware involves navigating common failure modes ranging from software glitches to
hardware degradation.

Retrieving the Unlock Code

If the vehicle battery is disconnected, some Blaupunkt units may enter a ‘locked’ state. The Radio Code is a 4-digit
security PIN derived from the unit's serial number (beginning with BP followed by 12 digits). This code is stored in
an EEPROM(Electrically Erasable Programmable Read-Only Memory) chip on the mainboard. Authorized service
partners use a decoding algorithm based on the pre-set seed values in the firmware to retrieve these codes.

CD Drive Failure and Mechanical Issues

A common failure point in the RD4 Level 2 is the optical pickup unit (laser). Over time, the SF-C20or similar laser
lens accumulates dust or the tracking motor loses calibration. Symptoms include "Disc Error" messages. Cleaning
the lens with isopropyl alcohol (99% concentration) or recalibrating the potentiometer on the laser assembly can
sometimes resolve these issues, though replacement of the mechanism is often more cost-effective.

Time and Date Setting Glitches

On vehicles where the original RD4 has been replaced by an aftermarket unit without a CAN-bus interface, users
often find they cannot set the vehicle's clock. This is because the clock-setting logic resides in the RD4's menu
system. Solutions involve using steering wheel control interfaces (like those from Connects2) that translate
aftermarket remote signals back into the proprietary PSA CAN frames required to enter the MFD setup menu.

8. The Future: Migrating to Internet Radio and Android Link

As traditional FM/AM broadcasting faces competition from digital platforms, Blaupunkt has pivoted toward Internet
Radio Integration. Systems like the Key Largo 970 utilize Phone Link technology to mirror smartphone content.
This involves a USB Debuggingconnection or a Wi-Fi Direct link to stream data packets from the phone's cellular
connection to the head unit's Ul.

Starting an Internet Radio Station from the Vehicle

For broadcasters and content creators, the ability to stream directly from a mobile audio system is becoming a
reality. By utilizing an Android-based Blaupunkt head unit as a mobile workstation, one can use RTMP (Real-Time
Messaging Protocol)to push audio streams to servers like Live365 or Icecast. This requires a stable 4G/5G uplink
and an external microphone interface connected via the unit's USB OTG (On-The-Go) port.

9. Technical Installation Summary

When installing a new system, adhering to the following checklist ensures electrical safety and functional longevity:

¢ Impedance Matching: Ensure speakers match the head unit's output (typically 4 ohms). Use a multimeter to



verify DC Resistance.

* Phase Alignment: Verify that the positive and negative terminals are correctly mapped. Out-of-phase speakers
will cause destructive interference, resulting in a loss of mid-bass response.

¢ Grounding: To prevent alternator whine (ground loops), ensure the head unit shares a common ground point
with the vehicle chassis, with a resistance of less than 0.5 ohms.

The Blaupunkt PSA RD4 series, while legacy technology, remains a testament to robust automotive engineering.
Whether through the precise telecoding of an AUX port or the complete replacement with a modern Android-
integrated system, maintaining these units requires a blend of traditional electronics knowledge and modern digital
diagnostic skills. By understanding the underlying CAN-bus logic and hardware constraints, technicians can ensure
these systems continue to provide high-quality audio and vehicle integration for years to come. The intersection of
mobile audio and digital connectivity continues to evolve, but the core principles of signal integrity, mechanical
reliability, and user-centric design remain the hallmarks of the Blaupunkt heritage.
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