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The evolution of law enforcement vehicles has transitioned from simple mechanical modifications to complex
electronic integrations. The introduction of the Dodge Charger and Magnum police platforms in 2006 marked a
significant shift in how emergency equipment was interfaced with factory vehicle systems. Unlike their
predecessors, these modern platforms utilize sophisticated Controller Area Network (CAN-bus) architectures,
necessitating a specialized approach known as upfitting. This guide provides a comprehensive technical analysis
of the upfitting procedures, the role of the Upfitter Interface Module (UIM), and the engineering standards required
to transform a civilian Dodge LX or LD platform into a high-performance Pursuit vehicle.

The LX and LD Platform Architecture: A Foundation for Pursuit

The 2006 Dodge Charger and Magnum were built on the LX platform, which shared significant engineering DNA
with Mercedes-Benz E-Class and S-Class components of the era. This provided a robust multi-link rear suspension
and a sophisticated electronic stability program (ESP). For law enforcement, these vehicles were designated as the
"Pursuit" package (Sales Code AHB). The primary challenge for technicians is the integration of sirens, lightbars,
computers, and weapon racks without compromising the vehicle's onboard diagnostic systems or safety features.

The Role of the Upfitter Interface Module (UIM)

Central to any 2006-2010 (and subsequent) Dodge police installation is the Police Equipment Upfitter Interface
Module. The UIM acts as a secure gateway between the vehicle’'s sensitive CAN-bus network and the high-draw
electrical equipment used by law enforcement. Its primary functions include:

¢ Signal Isolation: Protecting the Engine Control Module (ECM) and Body Control Module (BCM) from electrical
noise and voltage spikes generated by external sirens and lighting.

» Logic-Based Triggers: Providing discrete outputs for vehicle states such as "Park," "Neutral,” "Brake Applied,"
or "High Beams On," which are used to automate equipment (e.g., turning off front-facing white lights when the car
is in park).

» Simplified Wiring: Reducing the need to tap directly into factory harnesses, which can void warranties and
cause catastrophic electronic failure.

Technical Analysis of Electrical Integration: The 8W Section

Engineers and upfitters must be intimately familiar with the 8W Sectionof the Chrysler Service Manual. This
section specifically details the wiring diagrams, grounding points, and splice locations for the police-specific
harness. The 2006-2008 models, in particular, featured a dedicated "Police Power Distribution Center" (PDC)
located in the trunk area, which provided high-amperage fused circuits for aftermarket equipment.

Power Distribution and Grounding Architecture

Proper grounding is the most critical aspect of emergency vehicle upfitting. Most electrical failures in the field are
traced back to poor grounding practices. The Dodge Charger Pursuit utilizes a negative ground system. Upfitters
are strictly instructed to use the factory-designated grounding studslocated near the battery (in the trunk) and
in the engine bay. Creating new ground points by drilling into the chassis can lead to galvanic corrosion and



inconsistent resistance values, which interfere with the vehicle's multiplexed communication systems.



Component Specification (2006-2010 LX) Specification (2015-2023 LD)

Alternator Output 160-Amp High Output 220-Amp Ultra High Output
Battery Type 800 CCA (Group 94R) 800 CCA (AGM Optional)

Cooling System Severe Duty (External Oil Cooler) Extreme Duty (Dual Fans)

Braking System Heavy Duty Performance (BR9) Advanced High-Performance (BR9)
Wiring Harness Pre-wired for Grille/Siren Modular Front/Rear Upfit Harness

Structural Modifications and Equipment Mounting

Upfitting is not limited to electronics; it involves significant structural integration. The Dodge Magnum and Charger
Pursuit packages include reinforced front suspension components and heavy-duty subframes to handle the weight
of partitions and gear. Mounting a mobile data terminal (MDT) or a ruggedized laptop requires a vehicle-specific
base that attaches to the existing seat bolts. This prevents the need for drilling into the transmission tunnel, which
contains critical components like the Airbag Control Module (ACM).

The "Police-Specific" Center Console

Standard civilian Chargers feature a full-length center console with armrests and cupholders. The Pursuit package
removes this in favor of a Mini Console or a 9-inch structural openingbetween the front seats. This space is
designed to accommodate a standardized steel equipment rack where the radio control heads, siren controllers,
and lightbar switches are mounted. This modularity allows for the "clean" installation of equipment that is
ergonomic for the officer while maintaining safety during high-speed maneuvers.

Mathematical Models for Electrical Load Management

A Senior Technical Writer must emphasize the importance of Load Calculation. The total current draw of all upfitted
equipment must never exceed 80% of the alternator's rated capacity at idle. Law enforcement vehicles spend a
significant portion of their operational life idling at scenes with full emergency lights active.

The formula for determining the Continuous Load Capacity is:
P_available = (I_alt *V_sys) * 0.8

Where:l_alt = Alternator Amperage at Idle (approx. 100-120A for a 220A unit)V_sys = Nominal System Voltage
(13.8V - 14.2V)0.8 = Safety Margin Factor

For a modern 2023 Charger Pursuit with a 220A alternator, if the idle output is 110A, the available power for
upfitting is roughly 1,214 Watts. If the lightbar draws 30A, the radio 15A, and the computer 10A, the total draw is
55A (759W), which is well within the safety margin. However, older 2006 models with 160A alternators operate
much closer to the threshold, requiring more efficient LED-based lighting systems.

Step-by-Step Upfitting Workflow: The Interface Module Installation

Following the manufacturer's guide for the 14031 Upfitter Interface Module or similar hardware requires a precise
sequence to ensure system integrity:



1. De-energizing the System: Disconnect the negative battery terminal and wait 2 minutes for the SRS (Airbag)
capacitors to discharge.

2. Accessing the BCM: The interface module typically taps into the CAN-Bus High and CAN-Bus Low wires
located near the Body Control Module (often in the passenger footwell or behind the glovebox).

3. Pinout Integration: Connect the input triggers from the vehicle (e.g., Brake Signal, Door Open, Park Sense)
to the module's input pins.

4. Output Configuration: Route the output wires from the module to the triggers on the lightbar controller or
siren amplifier.

5. Programming: Use a laptop with proprietary software (or DIP switches on older modules) to define the logic
(e.g., "If Park=True, then Lightbar_Rear_Only=True").

6. Testing: Reconnect the battery and perform a full diagnostic scan to ensure no "U" (Communication) or
"B" (Body) trouble codes are present.

Comparative Evaluation: 2006-2010 vs. 2015-2023 Platforms

While the core philosophy of the Dodge Pursuit vehicle has remained consistent, the technical execution has
evolved. The earlier LX platforms utilized more discrete wiring, whereas the later LD platforms (2015+) rely heavily
on software-defined triggers via the Uconnect screen or integrated steering wheel buttons.

Key Differences in Integrated Systems



Feature 2006-2010 Models 2015-2023 Models

Steering Wheel Switches Standard Audio Controls only Programmable Auxiliary Switches

Camera Integration Aftermarket Only Integrated Rear View / Dash Cam
Ready

Transmission 5-Speed W5A580 (Mercedes) 8-Speed TorqueFlite (ZF)

Electronic Architecture Powernet / CAN-C Advanced Powernet / Cyber-Security
Gateway

Common Failure Modes and Troubleshooting Solutions

In the field, police vehicles are subjected to extreme thermal cycles and vibrations. Technical writers must
document common failure modes observed in these platforms to assist fleet managers.

Issue 1: Parasitic Battery Drain

Many upfitted Chargers suffer from dead batteries after sitting for 48 hours. This is often caused by the Timer

Delay Relaysfailing to shut down the MDT or radio. The solution involves installing an ignition-switched trigger
through the UIM rather than a direct-to-battery connection. Ensure the "sleep” current draw of the entire upfit
package is less than 30mA.

Issue 2: CAN-Bus Interference (Ghost Codes)

If a technician incorrectly splices into the CAN-bus twisted pair, it can cause impedance changes. This results in
"Ghost Codes" where the dashboard lights up with traction control or ABS warnings. The solution is to use un-
insulated crimp connectors with heat-shrink tubingrather than T-taps or Scotchloks, which are strictly
forbidden in emergency vehicle standards due to their unreliability under vibration.

Issue 3: Thermal Throttling of the Alternator

In high-ambient-temperature environments (e.g., desert patrol), the alternator's internal voltage regulator may
reduce output to protect itself. Upfitters should ensure that the factory air ducting to the alternator (present in the
Pursuit package) is not obstructed by siren speakers or additional auxiliary transmission coolers.

Performance Modifications for Special Operations

While the factory Pursuit package is highly capable, certain applications (such as Highway Patrol or Interdiction)
may require performance modifications. The 2006-2010 models frequently utilized Pedal Commandersor  throttle
response controllers to eliminate the drive-by-wire lag inherent in the factory ECU tuning. Furthermore, upgrading
to high-performance brake pads with higher ceramic content is recommended for agencies operating in
mountainous terrain to mitigate brake fade during high-speed descents.

Operational Safety and Legal Compliance

Upfitting must adhere to local and federal regulations, such as SAE J595 (Directional Flashing Optical Warning
Devices) and SAE J1849 (Emergency Vehicle Sirens). Technical writers and upfitters must document that all
modifications maintain the integrity of the vehicle's FMVSS (Federal Motor Vehicle Safety Standards) compliance.
For example, mounting equipment in the "deployment zone" of a side-curtain airbag is a critical safety violation that



can lead to agency liability in the event of a collision.

Executive Summary: The Future of Pursuit Upfitting

The Dodge Charger and Magnum police variants have set a high bar for modularity and performance in the law
enforcement sector. As the industry moves toward electrification with the new Charger Daytona EV, the principles of
upfitting will shift even further toward software integration. The role of the physical Upfitter Interface Module will
likely be replaced by encrypted software APIs, yet the fundamental requirements of robust grounding, thermal
management, and structural integrity will remain the cornerstones of emergency vehicle engineering. By adhering
to the rigorous technical standards outlined in the 2006-2023 Upfitter Guides, fleet technicians ensure that these
vehicles are not only tools for law enforcement but also safe, reliable platforms for those who operate them in high-
stress environments.
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