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Goal

 A visual examination of the internal components of the 

Phantom’s amplifier box revealed part numbers for the 

power supply and amplifiers, which we used to find their 

relevant datasheets. Using these datasheets we were able 

to determine the function of each component and how to 

properly operate them. 

 A multimeter continuity tester allowed us to discern the 

function of each component of the Phantom Harness Board, 

a dual-sided PCB used to control the amplifiers.

 Combining our PCB reverse engineering efforts and the 

datasheets for off-the-shelf components, we determined 

which signals had to be in which states to achieve motor 

control over the Phantom’s six axes of feedback.

 Bypassing the Harness Board and interfacing directly with 

the Phanton’s connectors allowed us to operate the motors 

and read data back from their optical encoders. 

 The goal of this project is to enable support for the Phantom Premium 3.0 

6DOF on modern PCs by replacing the Phantom Premium 3.0 6DOF 

connector interface. Our proposed software stack includes a Windows device 

driver and an Arduino program responsible for generating the Phantom’s 

control signals and translating the Phantom’s raw data output to a user and 

developer-friendly format. 
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Modernization of Phantom Haptics Device

Research Challenges

 Lack of documentation: Little to no documentation was available on the 

device. Connector pinots, reference voltages, control signal characteristics, 

etc. were and mostly are all unknown. Independent research has yielded no 

additional information on the Phantom. 

 Missing hardware: Without the device’s original PCI to 37-pin D-SUB interface 

card, we had no information about the device’s original bus specifications. 

Enabling the device proved to be a huge effort on its own, while safely 

controlling the motors depended on many more unknown factors. Without this 

card, we could not achieve proper two-way interaction with the device. 

 Lack of experience: Neither of our two members possessed the skills needed 

for this project at the outset. We had little experience with and knowledge 

about bus interfaces, and even less about reverse engineering 

methodologies. We had to learn as we worked. As a result, progress was 

slow. 

Motivations and Objectives

 Motivation

 Phantom Premium 3.0 6DOF is a powerful haptics device which provides 

6 degrees of accurate position sensing and force feedback

 Realistic force feedback and haptic interaction capabilities make the 

device useful in many types of virtual reality simulations and virtual 

rehabilitation programs

 However, the device is unusable on modern computers due to the 

outdated D-SUB connector interface and the now-discontinued 

proprietary connector card

 Objectives

 Design and implement modern USB 2.0 alternative interface for Phantom 

Premium 3.0 6DOF

 Write device driver enabling all sensing and feedback capabilities

 Implement support for the Phantom in Unity3D and create a 

demonstration utilizing one or two haptic devices

 The Phantom Harness Board Assembly has been 

converted to a SPICE/Multisim schematic, which provides a 

useful foundation for future work on the device. 

 Many individual components of the Phantom system have 

been identified, including:

 Six Copley Controls Co. 300 series amplifiers

 One Copley Controls Co. 600 series power supply

 Three Renco Corporation RM15 optical encoders

 Raw data from the Phantom’s optical encoders was 

extracted from the device and visualized on an oscilloscope 

to verify correct operation, then captured using an Arduino

for interpretation and processing on a PC. 

 Manual motor control was established, but we were unable 

to operate the motors through Phantom’s original control 

logic located on the Harness Board Assembly. 


