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The Audi A6 (C5/4B) represents a pivotal era in automotive engineering, particularly with the introduction of the 1.9-
liter turbo-diesel engine, specifically the engine code AFN. For automotive technicians, electrical engineers, and
dedicated enthusiasts, understanding the intricate web of the Current Flow Diagramis not merely a convenience
—it is a necessity for maintaining the operational integrity of the vehicle. The AFN engine, a 4-cylinder TDI
powerhouse producing 81 kW (110 HP), relies on a sophisticated Electronic Diesel Control (EDC) system that
integrates various sensors, actuators, and control units through a complex wiring harness.

The Architecture of the AFN Engine and Bosch EDC System

The heart of the AFN’s electrical system is the Bosch VP37 axial piston injection pump. Unlike later Common
Rail systems, the AFN uses a distributor-type injection pump that is electronically controlled. The Electronic Diesel
Control (EDC) unit, designated in Audi technical literature as J248, manages the quantity of fuel injected and the
commencement of injection based on a multitude of inputs. The wiring diagram for this system is a dense map of
connections that must be interpreted with precision.

The Role of the Engine Control Unit (J248)

The J248 unit is the primary intelligence of the powertrain. It processes signals from the G70 Air Mass Meter, the
G80 Needle Lift Sensor, and the G28 Engine Speed Sensor. The wiring harness for the AFN engine connects
these components via a series of multi-pin connectors, often located in the plenum chamber E-box. Technical
documentation typically specifies that the J248 unit is connected to the 80-pin or 121-pin terminal, depending on
the specific model year and equipment level, such as the inclusion of an automatic gearbox (J217).

Interpreting Audi Current Flow Diagrams (Wiring Diagrams)

Audi technical manuals, such as the ElsaWin or ElsaWeb systems, utilize a standardized format for wiring
diagrams known as the Current Flow Diagram. To navigate these, one must understand the German color coding
and terminal designations. For instance, the 1.9-liter AFN diagrams often reference terminal 15 (switched ignition
positive), terminal 30 (permanent battery positive), and terminal 31 (ground/chassis).

Standard Wire Color Codes in Audi Technical Documentation

Understanding the abbreviations used in the wiring diagrams is essential for troubleshooting. Below is a matrix of
the standard color codes used in the Audi A6 AFN diagrams:



Abbreviation

German Term

English Translation

ws weil3 White
S schwarz Black
ro rot Red

br braun Brown
gn grin Green
bl blau Blue
gr grau Grey

li lila Purple

In a Current Flow Diagram, the flow of electricity is typically represented from top (positive) to bottom (ground).
The numbers at the bottom of the page (1 to 140 or higher) serve as a coordinate system to help locate
connections that jump between different pages of the manual.

The 8-Point Relay Carrier and Fuse Distribution

The Audi A6 C5 features a specialized 8-point relay carrier located in the plenum chamber (the area beneath the
windshield). For the AFN engine, several relays are critical for operation. The Diesel Direct Injection System

Relay (often referred to as Relay 109 in common parlance, or J322 in diagrams)is responsible for providing
power to the ECU and the fuel shut-off valve.

Critical Relay Functions

e J217 - Automatic Gearbox Control Unit: If the vehicle is equipped with an automatic transmission, this unit
communicates directly with the engine ECU to manage shift points and torque reduction during gear changes.

¢ J52 - Glow Plug Relay: This relay manages the high-current supply to the glow plugs. In the AFN engine, glow
plug activation is determined by the G62 Coolant Temperature Sensor.

e J17 - Fuel Pump Relay: While the VP37 pump is self-priming, certain configurations utilize an auxiliary lift
pump in the fuel tank to ensure consistent supply under high load.

The Diesel Injection and Glow Plug System (TDI 08.99&4gt;)

The AFN engine's glow plug system is not just for cold starts; it also features a "post-glow" phase to reduce engine
noise and emissions during the warm-up period. The wiring harness must handle significant amperage, often
protected by a high-capacity 50A or 80A strip fuse located near the relay carrier.

Component Analysis: G70 Air Mass Meter

The G70 Air Mass Meteris a hot-film anemometer. It measures the mass of air entering the engine by monitoring
the current required to keep a heated element at a constant temperature relative to the incoming air. The wiring for
the G70 typically involves a 5-pin connector: 1) Ground, 2) Voltage Supply (12V), 3) Signal Ground, 4) Reference
Voltage (5V), and 5) Output Signal (0-5V). A failure in the wiring—often due to heat-induced brittleness—can lead



to "Limp Mode," where the ECU restricts boost pressure to protect the engine.

Technical Comparison: AFN vs. Other TDI Engine Codes

When reviewing workshop manuals, it is vital to distinguish the AFN from other 1.9L and 2.5L variants found in the
A6 (4B) chassis. While the physical blocks may look similar, the pinouts of the ECU and the logic of the wiring
diagrams differ significantly.



Feature AFN (1.9 TDI) AVG (1.9 TDI) AFB (2.5V6 TDI)

Power Output 81 kW /110 HP 81 kW /110 HP 110 kW / 150 HP
Injection Type VP37 Distributor Pump VP37 (Updated) VP44 Radial Pump

ECU Generation EDC15V EDC15VM+ EDC15M

Communication K-Line K-Line / Early CAN-bus K-Line / CAN-bus
Turbocharger VNT (Vacuum Controlled) VNT (Vacuum Controlled) VNT (Vacuum Controlled)

Detailed Wiring Harness Ground Connections

A common failure point in the Audi A6 AFN is the degradation of ground points. In the technical manual, these are
often identified as specific connection numbers in the wiring harness. Two critical points mentioned in the
1998-2005 documentation are:

¢ A68: Earth connection in the diesel direct injection wiring harness. If this connection corrodes, the ECU may
receive erratic signals from sensors, leading to intermittent stalling or rough idling.

e Al121: Connection (30, air conditioner) in the dash panel wiring harness. This connects the engine
management system to the climate control, allowing the ECU to increase idle speed when the A/C compressor is
engaged.

Step-by-Step Troubleshooting for No-Start Conditions

If an AFN-equipped Audi A6 fails to start, the technical writer suggests the following procedural workflow based on
the wiring diagram:

1. Verify Power at Terminal 15

Use a multimeter to check for 12V at the ECU fuse. If no voltage is present, the ignition switch or the Load
Reduction Relay (X-contact) may be faulty.

2. Inspect the J317 (Relay 109)

Relay 109 is a frequent source of failure. Remove the relay and check for scorched pins. Internally, the solder joints
often crack due to thermal cycling. Bridging pins 30 and 87 (temporarily) should power the ECU and allow the
vehicle to start if the relay is the culprit.

3. Check the G80 Needle Lift Sensor

The G80 sensor (located on the third injector) provides the ECU with the exact moment of injection. The resistance
between the two pins should be between 80 and 120 Ohms. If the circuit is open, the ECU will default to a "safe"
timing map, causing significantly reduced power.

4. Analyze the G28 Engine Speed Sensor

Without a signal from the G28 sensor, the ECU will not trigger the injection pump. The wiring diagram shows this
sensor is shielded to prevent electromagnetic interference. Ensure the shielding is grounded at the engine block to
prevent signal noise.



Advanced Diagnostics: Using an Oscilloscope with the AFN Wiring

For complex issues like intermittent stuttering, a simple multimeter is insufficient. A Senior Technical Writer
recommends using a dual-channel oscilloscope to monitor the relationship between the G28 (Engine Speed) and
G80 (Needle Lift)signals. The ECU calculates the injection start by measuring the time delay between these two
pulses. A misalignment in the wiring or a stretched timing belt can shift these signals out of sync, throwing a "Start
of Injection Regulation” error code.

Case Study: Limp Mode and the N75 Boost Control Valve

A frequent problem reported in AFN workshop manuals is the "Limp Mode" condition, where the engine loses

power above 2,500 RPM. While often attributed to a faulty turbocharger, the wiring diagram reveals a more subtle
possibility: the N75 Wastegate/VNT Control Valve. The N75 is pulse-width modulated (PWM) by the ECU. By
probing the wiring at the N75 connector, a technician can determine if the ECU is sending the correct PWM signal.
If the signal is present but the valve does not operate, the issue is mechanical or vacuum-related. If the signal is
absent, the technician must trace the wire back to the J248 unit to check for a break in the loom near the engine-to-
chassis transition point.

The Fuel Supply System and Glow Plug Integration

The AFN fuel supply system requires a leak-free environment to maintain prime. The wiring diagrams for the 1999
model year onward show an integrated glow plug and fuel pre-heater system. The fuel filter often contains a "T-
piece" return valve that utilizes warm fuel to prevent waxing in cold temperatures. Electrically, the glow plug system
is monitored by the ECU; if one plug fails, the change in resistance can be detected on some later EDC15 versions,
though most AFN models require manual testing with a test light or ammeter.

Testing the Glow Plug Busbar

1. Disconnect the busbar from the glow plugs.

2. Connect a test light to the battery positive terminal.

3. Touch the tip of each glow plug. If the light illuminates, the plug has continuity to ground.

4. Use a DC clamp meter to measure the current draw on the main supply wire when the ignition is first turned
on. For four plugs, a draw of 40-60 Amps is expected initially, tapering down as they heat up.

Conclusion and Broader Engineering Implications

The Audi A6 C5 AFN wiring system is a testament to the transition between purely mechanical diesel engines and
the fully networked vehicles of today. The use of discrete wiring for sensors like the G70 and G80, combined with
the central logic of the J248 ECU, creates a robust but complex environment. For the technical professional, the
ability to read and interpret the Current Flow Diagram—identifying connections like A68or understanding the 8-
point relay carrier—is the difference between a successful repair and a costly, unnecessary component
replacement.

As these vehicles age, the integrity of the wiring harness becomes the primary variable in reliability. Heat, vibration,
and environmental factors eventually degrade the insulation of the wires, particularly in the engine compartment. By
applying the rigorous diagnostic workflows and technical understanding outlined in this guide, technicians can
ensure that the AFN engine continues to deliver its legendary efficiency and longevity. The synergy between the
Bosch injection hardware and the Audi electrical architecture remains a hallmark of late-90s automotive excellence,



providing a masterclass in diesel engine management for those willing to delve into the depths of its technical
documentation.
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