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In the sophisticated ecosystem of Audi electronics, the Comfort Control Module (CCM), also known as the
Convenience Control Module, serves as the primary arbiter for cabin-related electronic functions. For engineers,
technicians, and dedicated enthusiasts working on the Audi A6 (C5 and C6) or the A4 (B6)platforms,
understanding the intricate wiring and communication protocols of the CCM is essential for maintaining vehicle
integrity. This technical guide provides an exhaustive analysis of CCM architecture, wiring configurations, and
diagnostic methodologies required to resolve complex electrical faults.

1.The Functional Architecture of the Audi Comfort System

The CCM is not merely a relay box; it is a dedicated microcontroller-based unit that interfaces with the vehicle's
Controller Area Network (CAN Bus). Its primary responsibility is to manage high-impedance signals from various
sensors and switches to actuate high-current devices like window motors, central locking solenoids, and interior
lighting arrays. In the Audi C5 A6, the module is typically located in a protective plastic housing under the carpet
on the driver's side (or passenger side in RHD models), a location that makes it susceptible to environmental
factors such as moisture and physical stress.

The system operates on a master-slave topology where the CCM acts as the master for the Convenience CAN. It
communicates with door control modules (located inside each door) which handle specific local tasks like window
regulator positioning and mirror adjustments. This decentralized approach reduces the sheer bulk of the wiring
harness while increasing the complexity of the diagnostic process.

2. Core Technical Components and Mechanisms

The CCM's operation is predicated on three core pillars of automotive electronics: Power Distribution, Ground
Logic, and Data Communication. To effectively troubleshoot a unit, one must understand how these components
interact within the module's circuitry.

2.1 Power Rails and Terminal Logic

Audi's wiring standard follows the DIN 72552terminal designation system. For the CCM to function, it requires
several distinct power inputs:

e Terminal 30: Constant 12V battery power. This is required for memory retention, the alarm system, and
remote keyless entry reception when the ignition is off.

e Terminal 15: Switched 12V power (Ignition On). This signals the module to enter an active state and enables
high-draw functions like power windows.

e Terminal 31: Chassis ground. A solid ground connection is the most frequent point of failure in CCM circuits,
often leading to "ghost" signals or erratic behavior.

2.2The Role of the Red Connector (T15)

As noted in technical forum discussions regarding the C5 A6, the red connector (often designated as T15) is a



critical interface point. This connector typically handles secondary convenience inputs, including hatch/trunk

release triggers, alarm horn outputs, and the integration with the Brake Light/ESPcircuit. A break in a single wire
on this connector can cause a cascade of seemingly unrelated failures, such as the ESP light illuminating on the
dashboard simultaneously with the failure of the interior dome lights.

3. Technical Comparison of CCM Generations

The evolution from the C5 to the C6 and B6 platforms saw significant shifts in module integration and part
numbering (such as the transition toward the 4H0907064Hseries in later models). The following table outlines the
key differences in system architecture.



Feature Audi A6 (C5) / A4 (B6) Audi A6 (C6) / A8 (D3) Modern Audi (C7/C8)

Module Name J429 (Central Locking) / J393 (Convenience BCM2 (Body Control
J393 System) Module 2)
Communication K-Line & Low-Speed CAN High-Speed CAN Bus FlexRay & CAN-FD
Typical Location Floorboard (Under Carpet) Right side of Trunk/Boot Right side of Trunk/Boot
Diagnosis Tool VAG-COM / VCDS (K-Line) VCDS / ODIS (CAN) ODIS (UDS Protocol)
Component Protection No Yes (Software Lock) Yes (Enhanced)

4. In-Depth Wiring Analysis and Pinout Identification

When analyzing a wiring diagram for the Audi A4 B6 or A6 C5, technical writers and mechanics must prioritize the
identification of the multi-pin connectors. The CCM typically utilizes between three to five distinct connectors, color-
coded for ease of installation but often prone to confusion during harness repair.

4.1 Standard Pinout Logic (lllustrative Example)

While specific pinouts vary by VIN and production year, the following logic generally applies to the 15-pin and 12-
pin central connectors found in the C5/B6 convenience modules:

¢ Pin 1 (Red/Blue): Permanent positive connection (Terminal 30).

e Pin 2 (Brown): Ground (Terminal 31).

e Pin 3 (Orange/Green): CAN-High (Convenience).

e Pin 4 (Orange/Brown): CAN-Low (Convenience).

¢ Pin 5-8: Door contact switch inputs (Signal goes low when door is opened).
e Pin 12 (Black/Blue): Ignition 12V (Terminal 15).

In cases where a wire is broken off at the connector, as frequently reported in technical forums, the technician must

use a digital multimeter to verify the signal type. A floating voltage of approximately 5V-12V usually indicates a pull-
up resistor circuit for a switch, whereas a 0V reading might indicate a ground-side control wire.

5. Procedural Guide: Diagnosing a Non-Responsive CCM

If the windows, sunroof, and interior lights fail simultaneously, the CCM is the primary suspect. Follow this rigorous
diagnostic workflow to isolate the root cause.

Step 1: Physical Inspection and Water Ingress Audit

Because the C5 and B6 modules are located on the floor, they are victims of clogged plenum chamber drains.
When water overflows from the battery tray area, it enters the cabin through the ECU box or cabin filter housing.
Use a moisture meter or perform a tactile inspection of the foam padding beneath the carpet. If moisture is
detected, the module must be removed and inspected for "green crusties" (copper carbonate oxidation) on the PCB
and pins.

Step 2: Voltage Drop Testing

Check for 12V at the main power pins using a load-probed test light or multimeter. A multimeter alone may show
12V even through a high-resistance (corroded) connection, but a load-probed light will fail to illuminate if the wiring



cannot carry the necessary amperage. Perform a voltage drop teston the ground wire; any reading above 0.1V
suggests a compromised ground point at the A-pillar.

Step 3: CAN Bus Integrity Check

Using an oscilloscope, probe the Orange/Green and Orange/Brown wires. You should see mirrored square wave
patterns. If one line is pulled to ground or shorted to high, the CCM will enter "Single-Wire Mode" or fail to
communicate entirely, leading to a "No Communication” error in VCDS.

6. Troubleshooting Case Studies

Case Study A: The "Sunroof Ghost" on an A4 B6

Symptoms: Sunroof opens randomly; interior lights flicker; VCDS reports "Supply Voltage Too Low." Investigation:
Inspection of the CCM harness revealed that the Red/Black power wire had oxidized inside its crimp terminal.
While it looked connected, it had a resistance of 450 ohms.Solution:The terminal was de-pinned, the wire was
stripped back to clean copper, and a new gold-plated terminal was crimped. Normal operation was restored.

Case Study B: ESP and Brake Light Correlation

Symptoms: A 2005 C6 Avant exhibits ESP errors and non-functional rear hatch release.Investigation: The wiring
diagram suggested a shared path between the CCM's convenience logic and the brake light suppression circuit. A
short circuit was found in the flexible wiring bellows of the rear hatch.Solution:Repairing the fractured wires in
the hatch bellows cleared the CCM faults and resolved the ESP dash light, illustrating how body-control faults can
migrate to chassis-control systems.

7. Advanced Modification: Bypassing the CCM?

A common question in the technical community is whether the CCM can be bypassed. From an engineering
standpoint, bypassing is not feasible for a street-legal vehicle. The CCM handles the Immobilizer (IMMO)
handshaking in many models, meaning the engine will not stay running if the CCM is bypassed. Furthermore, the
complexity of the integrated alarm and central locking would require a massive array of manual toggles and relays
to replicate, compromising vehicle safety and security.

The only viable alternative to a new unit is a used module with matching part numbers. However, on later models
like the C6, "Component Protection" must be cleared by a dealer or a technician with access to the Audi Online
Connection (GEKO) system, as the module is digitally VIN-locked to the vehicle's Gateway.

8. Mathematical Model for Diagnostic Thresholds

Technicians can use a basic mathematical approach to determine if a CCM is drawing excessive current (indicative
of an internal short). The Quiescent Current Drawof a healthy Audi CCM after the CAN Bus has entered "Sleep
Mode" (usually 15-30 minutes after key-off) should follow this formula:

|_total =1_ccm +|_door_modules + |_instrument_cluster

In a standard configuration:
I_total should be &lt; 0.040 Amperes (40mA).

|_totHl&gt; 0.100A, pull the CCM fuse. If the draw drops, the module is failing to "sleep” or has an internal
parasitic leak.

9. Maintenance and Preventive Strategies



To ensure the longevity of the Audi Comfort System, proactive maintenance is required. First, the sunroof drains
and cowl drainsmust be cleared of debris every six months. A simple test involves pouring water into the sunroof
channel and ensuring it exits quickly behind the front wheels. Second, if any moisture is ever detected in the
footwell, the CCM should be immediately elevated or the area dried with a dehumidifier to prevent capillary action
from pulling water into the wire harness.

Finally, when performing any electrical work, always disconnect the battery. High-voltage spikes during jump-
starting or improper charging can easily blow the sensitive transceiver chipswithin  the CCM, leading to
permanent communication failure. By adhering to these technical protocols and utilizing the wiring diagrams
provided in official workshop manuals, owners can maintain the sophisticated comfort features that define the Audi
driving experience.

The CCM remains a masterpiece of late-90s and early-2000s automotive engineering, acting as the silent
conductor of the vehicle's convenience orchestra. Whether you are pin-tracing a 2000 A6 or coding a 2012 Quattro,
precision and technical accuracy are the only paths to a successful repair.
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