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In the realm of high-performance automotive engineering, particularly within the Volkswagen Audi Group (VAG) 

ecosystem, the management of Noise, Vibration, and Harshness (NVH) is a critical design priority. Modern Audi 

vehicles, including the A4 (B6/B7), A6, and A8 series, employ sophisticated active engine mounting systems to 

isolate the cabin from the inherent oscillations of internal combustion engines. Central to this system are the 

Engine Mount Solenoid Valves (N144 and N145). These components are not merely passive rubber dampeners;

they are electro-hydraulic actuators that dynamically adjust the damping characteristics of the engine mounts

based on real-time data from the Engine Control Unit (ECU).

The Evolution of Engine Vibration Management

Historically, engine mounts were simple blocks of vulcanized rubber or fluid-filled (hydro) mounts designed to

provide a compromise between rigidity and comfort. However, as diesel (TDI) engines and high-torque petrol

engines became more prevalent, the frequency range of vibrations expanded, requiring a more adaptable solution.

A static mount cannot optimally dampen both high-frequency, low-amplitude vibrations (at high speeds) and low-

frequency, high-amplitude vibrations (at idle).

To address this, Audi introduced Active Engine Mounts. These mounts utilize an internal hydraulic chamber 

separated by a diaphragm and controlled by a solenoid valve. The N144 (Left) and N145 (Right)solenoid valves

act as the gatekeepers of this system, modulating the flow of hydraulic fluid within the mount to switch between

"soft" and "firm" states. When a solenoid fails or the circuit is interrupted, the ECU triggers specific Diagnostic

Trouble Codes (DTCs) such as 17994 or P1573, signaling a degradation in the vehicle's NVH profile.

Technical Architecture: How N144 and N145 Operate

The Electro-Hydraulic Mechanism

An active engine mount is divided into two main chambers: an upper working chamber and a lower compensation

chamber, connected by a narrow channel. Within this channel lies the solenoid-actuated valve. The operation

follows a specific logic programmed into the ECU:

•  Idle State (Active Damping): At engine speeds below approximately 1,100 RPM, the ECU energizes the N144/

N145 solenoid valves. This opens an additional bypass channel within the mount, allowing hydraulic fluid to flow 

more freely. This reduces the dynamic stiffness of the mount, effectively absorbing the harsh vibrations typical of a 

reciprocating engine at idle.

•  Driving State (Passive Damping): As the RPM increases or the vehicle reaches a certain speed threshold, the 

ECU de-energizes the solenoids. The bypass channel closes, forcing the fluid through a more restrictive path. This 

stiffens the mount, providing the necessary structural support for torque transfer and reducing engine movement 

during acceleration and cornering.

Electrical Specifications



The solenoids are typical two-pin actuators. One pin receives a 12V power supply (often shared with other engine 

components), while the ECU provides the ground path, frequently using Pulse Width Modulation (PWM) to 

control the activation. The typical internal resistance of a healthy N144 or N145 solenoid valve ranges between 25 

and 35 Ohms. Deviations from this range typically indicate an internal short or an open circuit within the solenoid

coil.

Diagnostic Trouble Codes (DTC) Analysis

When the ECU detects an anomaly in the current flow through the N144 or N145 circuits, it stores a fault code.

Understanding the nuances of these codes is essential for accurate troubleshooting.

Table 1: Common Error Codes for N144/N145



VAG Code OBD-II Code Description Typical Root Cause

17994 P1586 Engine Mount Solenoid 
Valves (N144/N145): Short 
to Plus

Short circuit in wiring 
harness or internal 
solenoid failure.

17996 P1588 Engine Mount Solenoid 
Valves (N144/N145): Open 
Circuit

Broken wire, corroded 
connector, or burnt-out 
solenoid coil.

17985 P1577 Right Engine Mount 
Solenoid Valve (N145): 
Open Circuit

Specific failure of the 
passenger-side mount 
circuit.

17981 P1573 Left Engine Mount 
Solenoid Valve (N144): 
Open Circuit

Specific failure of the driver-
side mount circuit.

Interpreting "Short to Plus" vs. "Open Circuit"

A Short to Plus (P1586) often indicates that the signal wire from the ECU has made contact with a 12V source, or 

the solenoid has failed internally in a way that bypasses its resistance. Conversely, an Open Circuit (P1588/P1573/

P1577)suggests a complete break in the electrical path. In many Audi A4 B6 models, the wiring for these mounts

is exposed to significant heat and road debris, leading to brittle insulation and eventual wire breakage near the

connector.

Theoretical Framework: The Physics of Vibration Damping

The effectiveness of the N144/N145 system can be analyzed through the lens of a Mass-Spring-Damper system. 

In a passive mount, the damping coefficient (c) and spring constant (k) are fixed. However, the active mount allows

the ECU to alter the damping coefficient in real-time.

The mathematical relationship governing the transmissibility (T) of vibration to the chassis is expressed as:

T = "�[(1 + (2;g"›"’�ò�‚ƒ��Ò�+"›"�²�ƒ#¶r)²)]

Where:r = Frequency ratio (forcing frequency / natural frequency);` = Damping ratio

By activating the N144/N145 solenoid, the system adjusts the damping ratio (;`). At idle (low frequency), a higher

damping ratio is required to counteract engine shake. Without a functioning solenoid, the mount remains in its "firm"

state, leading to the common complaint of "shaking steering wheel at red lights."

Step-by-Step Diagnostic Workflow

If you encounter an N144/N145 fault code using VCDS (Vag-Com) or a similar diagnostic tool, follow this

professional sequence to isolate the fault.

Step 1: Visual and Physical Inspection

1.  Inspect for Fluid Leaks: Active mounts are hydraulic. If you see purple or brownish oily residue leaking from 

the mount, the internal diaphragm has ruptured. Even if the solenoid is electrically sound, the mount is 

mechanically dead.

2.  Connector Integrity: Locate the 2-pin connectors near the mounts. Check for green corrosion (verdigris) on 



the pins and ensure the locking tabs are secure.

Step 2: Electrical Resistance Testing

Disconnect the harness from the mount. Use a Digital Multimeter (DMM) set to the Ohms (:’• scale to measure the

resistance across the two pins on the engine mount itself.

•  Result 25-35:“  The solenoid coil is likely healthy.

•  Result "� (OL): The solenoid coil is broken (Open Circuit). The mount must be replaced.

•  Result  There is an internal short. The mount must be replaced.

Step 3: Harness Voltage Check

With the ignition in the 'ON' position (engine off), measure the voltage at the harness connector. You should see

approximately 12V on the power supply pin. Note that the ECU may only provide the ground pulse under specific

conditions, so an Output Test in VCDS is the most reliable way to check the signal side.

Step 4: VCDS Output Test

Navigate to [01 - Engine] -> [Output Tests - 03] . Cycle through the tests until you reach "Engine Mount Solenoid

Valves." The ECU will pulse the solenoids. You should be able to hear or feel the solenoid clicking if the wiring and

the component are both functional.

Case Study: ECU Swaps and Coding Issues

A frequent complication arises during ECU swaps, particularly when using an ECU from a vehicle that did not 

feature active mounts (or vice versa). For instance, an Audi A4 (B6) with a manual transmission might have 

different mount configurations than an automatic. If an ECU expects to see the N144/N145 solenoids but they are 

absent, it will throw a permanent 17996 - Open Circuit fault.

In technical tuning circles, when users replace active mounts with solid rubber performance mounts (like those from 

034Motorsport or Stern), they often encounter these codes. To resolve this without software modification, a 30-

Ohm 10-Watt resistorcan be bridged across the harness pins to simulate the presence of the solenoid, tricking

the ECU and clearing the fault code.

Comparison: Active vs. Passive Engine Mounts

Table 2: Performance Matrix



Feature Active Electro-Hydraulic 
(N144/N145)

Standard Passive Hydro-
Mount

Solid Rubber / 
Polyurethane

Idle Comfort Excellent (Variable 
Damping)

Good (Fixed Damping) Poor (High Vibration)

Torque Control Very High (Stiffens at high 
RPM)

Moderate Excellent

Durability Moderate (Electronic/
Hydraulic failure points)

High Very High

Cost High ($200 - $500 per 
mount)

Medium ($80 - $150) Low to Medium

Complexity Complex (Requires ECU 
Integration)

Simple Simplest

Advanced Troubleshooting: The "Short to Plus" Mystery

The 17994/P1586 - Short to Pluscode is often the most frustrating for technicians. Unlike an open circuit, which is

usually a dead component, a short to plus suggests that the signal wire is receiving unauthorized voltage. This can

occur if the wiring loom has rubbed through against the frame rail, a common issue in the Audi A4 B6/B7 engine

bay where the harness passes near the air conditioning lines. 

If the resistance of the mount is correct and the code persists, the technician must trace the wire back to the ECU

plenum box. In rare cases, a failed ECU driver (the internal transistor responsible for grounding the solenoid) can

fail in a "closed" position, causing the ECU to report a short to plus because it can no longer control the circuit.

Implications of Ignoring N144/N145 Faults

While an N144 or N145 fault will rarely trigger a "Limp Mode" or prevent the car from driving, the secondary effects

are significant:

•  Increased Cabin Resonance: The steering wheel, dashboard, and seat frames will vibrate noticeably at idle, 

particularly in TDI models.

•  Drivetrain Stress: If the mount has failed mechanically (leaking fluid), it allows the engine to tilt excessively 

under load. This puts undue stress on the snub mount, transmission mounts, and CV axles.

•  MOT/Inspection Failure: In some jurisdictions, an active MIL (Malfunction Indicator Lamp) or certain stored 

DTCs can lead to an inspection failure, even if the Check Engine Light isn't currently illuminated.

The Engine Mount Solenoid Valves N144 and N145 represent the intersection of mechanical stability and

electronic refinement. For the Audi enthusiast or professional technician, maintaining these components is vital for

preserving the "Vorsprung durch Technik" experience. Diagnosis should always begin with a VCDS scan, followed

by a resistance check of the solenoids. Whether you are replacing the mounts with OEM units to restore factory

comfort or utilizing resistors to accommodate performance upgrades, understanding the underlying electrical and

hydraulic logic is the key to a successful repair. By addressing these faults promptly, owners can ensure their

vehicle remains as refined as the day it left the Ingolstadt factory, preventing the cascade of NVH issues that define

a neglected luxury automobile.
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