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Evaluation:

	SCORE
	DESCRIPTION

	10
	Excellent – among the best papers submitted for this assignment. Very few corrections needed for version submitted in Final Report.

	9
	Very good – all requirements aptly met. Minor additions/corrections needed for version submitted in Final Report.

	8
	Good – all requirements considered and addressed.  Several noteworthy additions/corrections needed for version submitted in Final Report.

	7
	Average – all requirements basically met, but some revisions in content should be made for the version submitted in the Final Report.

	6
	Marginal – all requirements met at a nominal level.  Significant revisions in content should be made for the version submitted in the Final Report.

	*
	Below the passing threshold – major revisions required to meet report requirements at a nominal level.  Revise and resubmit.


* Resubmissions are due within one week of the date of return, and will be awarded a score of “6” provided all report requirements have been met at a nominal level.
Comments:

Comments from the grader will be inserted here.
1.0 Introduction

The Bluetooth mass storage device will transfer data both wirelessly using the OBEX (OBject EXchange) serial data transfer protocol over Bluetooth as well as using a wired USB (Universal Serial Bus) connection. The data will be stored on nonvolatile NAND flash memory.  The user will be able to initiate the data transfer over Bluetooth after “pairing” to a host device, most likely a personal computer. ‘Pairing’ means our device can connect to and remember host devices. When the term ‘remember’ is used, it connotes that the wireless mass storage device will, once paired, immediately establish a connection with all previous host computers once within range.  A user configurable passkey will be used for security purposes.  Wireless data transfer will be done utilizing a FTP (File Transfer Protocol) client unique to our device. The USB connection will facilitate the recharging of the battery while giving the user continued access to their files. The motivation behind this project is based entirely on ease of use, convenience, and exponential growth of wireless connectivity.  
With the growth of wireless technology comes an increased risk of patent infringement.  As discussed below, there are several patents that describe technologies and methods similar to those being used by the Bluetooth mass storage device being designed.  The patents to be discussed lead to the debate of patent infringement on the following design functions of the device: (1) transferring data to and from a host device wirelessly via Bluetooth, (2) transferring data to and from a host device via a wired connection (USB protocol), and (3) retaining data on nonvolatile memory. These functions may potentially be literally infringing functions as well as commit infringement under the doctrine of equivalents.  The following discussion will cover both the possible infringements mentioned as well as recommendations to eliminate these cases of infringement..
2.0 Results of Patent and Product Search

Patent: 6795327 – “Semiconductor storage method and device supporting multi-interface” (Inventors: Deng, Guoshun, Cheng; Xiaohua, Xiang; Feng. Date Filed: September 30, 2002.)  [1]
This patent describes a portable storage method and device supporting multiple interfaces that include a semiconductor storage module, a controller module, and an interface module which supports at least two separate interfaces of different protocols.  These different interfaces may be serial or parallel communication as well as wireless communication and include any of the following interfaces: CF (Compact Flash), USB (Universal Serial Bus), IEEE 1394, PCMCIA, True IDE, Bluetooth or wireless LAN.  These interfaces will connect the storage device to a data processing system and establish information exchange between the storage device and processing system.  The specific semiconductor storage method may include Flash Memory, DRAM, EEPROM, SRAM, FRAM, or MRAM.  The descried method is to provide a mobile storage device with multiple interfaces to allow for convenient data and file exchange.  
Possible Infringing Functions: (1) Transferring data to and from a host device wirelessly via Bluetooth, (2) transferring data to and from a host device via a wired connection (USB protocol), and (3) retaining data on nonvolatile memory.
Patent: 6874044 – “Flash drive/reader with serial-port controller and flash-memory controller mastering a second RAM-buffer bus parallel to a CPU bus”  (Inventors: Chou; Horng-Yee, See; Sun-Teck, Chu; Tzu-Yih.  Date Filed:  September 10, 2003)  [2]
This patent describes a flash-drive reader that connects to a personal computer through a Universal-Serial-Bus (USB) connection. A local CPU behaves as the master where slave ports can be connected to a flash-memory controller, a serial engine, and a RAM buffer.  The flash-memory controller or the serial engine can transfer data to and from the RAM buffer using a second flash-serial bus that improves data transfer rates.  The flash-memory controller is primarily used for controlling a flash memory which stores the flash data on a memory semiconductor.  The flash-memory controller connects to a personal computer via a serial link, USB is specifically used as an example, to send and receive the flash data as well as commands. 
Possible Infringing Functions: (2) Transferring data to and from a host device via a wired connection USB protocol, and (3) retaining data on nonvolatile memory.
Patent: 20030216954 – “Apparatus and method for exchanging and storing personal information” (Inventor: Buzzelli, David B.  Date Filed: February 27, 2003)   [3]  
This patent describes a method and system of handheld communicators containing signature marketing information specific to an individual user.  The handheld devices communicate with data hosts that are configured to perform information exchange with the handheld devices.  The information is stored locally on the handheld devices and can communicate with other handheld devices as well as a central host device wirelessly by Infa-red or RF (Radio Frequency) signals.  The author of the patent also claims the communicator device is configured to store information that is loaded from a personal computer through a standard USB port, in addition to the wireless link.  The device will share this information on file-by-file basis.
Possible Infringing Functions: (1) transferring data to and from a host device wirelessly via Bluetooth, (2) transferring data to and from a host device via a wired connection USB protocol, and (3) retaining data on nonvolatile memory.
3.0 Analysis of Patent Liability
Patent: 6795327 – “Semiconductor storage method and device supporting multi-interface” [1]
The Bluetooth mass storage device being designed would likely be subject to both literal patent infringement and infringement under the doctrine of equivalents with this patent.  The patent is very general in the specifications of interfaces and storage methods.  The patent specifies using multiple interfaces, and this is very similar to the Bluetooth mass storage device under design.  Both Bluetooth and USB interfaces are specifically stated in the patent as well as using flash memory as the storage semiconductor.  Therefore, all three of the major functions (1) transferring data to and from a host device wirelessly via Bluetooth, (2) transferring data to and from a host device via a wired connection USB protocol, and (3) retaining data on nonvolatile memory would be subject to patent infringement. 
Patent: 6874044 – “Flash drive/reader with serial-port controller and flash-memory controller mastering a second RAM-buffer bus parallel to a CPU bus” [2] 
The Bluetooth mass storage device avoids literal patent infringement because the patent does not specifically use a wireless link with a personal computer and does not use a second RAM-buffer.  The major function of the Bluetooth mass storage device is to provide wireless connectivity for user convenience in data transfer and storage.  However, the flash reader is also a major module inside of the Bluetooth mass storage device, but would likely be considered ‘substantially different.’  When the Bluetooth mass storage device is directly connected to a host through a USB port the flash controller handles the data transfer and commands to and from the host, and all of the buffering is done internally to the flash controller.  When the Bluetooth mass storage device is wirelessly connected to the host the microcontroller handles the buffering from the Bluetooth module before it is sent to the Flash controller.  While the function of the flash reader is similar to the function of the Bluetooth mass storage device the method is different avoiding patent infringement.
Patent: 20030216954 – “Apparatus and method for exchanging and storing personal information” [3]  
The Bluetooth mass storage device avoids literal infringement may be subject to patent infringement under the doctrine of equivalents.  The device described in the patent is describing a means to exchange and store personal information for marketing purposes. Therefore, the Bluetooth mass storage device avoids literal infringement as the major functions are different.  However, under the doctrine of equivalents the Bluetooth mass storage device would be considered ‘substantially the same.’  The patent clearly describes using the device for transferring files via a wired serial connection and a wireless RF connection and storing these files on internal RAM.  An example of a wired serial connection is USB, and an example of a wireless RF connection is Bluetooth.  Both connections are used by the Bluetooth mass storage device.  These are the same three major functions as the Bluetooth mass storage device.
4.0 Action Recommended

Patent: 6795327 – “Semiconductor storage method and device supporting multi-interface” [1]
Few methods are available to avoid patent infringement in this case. The easiest way to avoid infringement is to pay the patent holder royalties.  Because the patent is incredibly general and covers a wide range interfaces and storage methods redesigning the device’s major functions would prove useless in avoiding possible patent infringement.  One would have to intensely study all of the claims made and then maybe a method could be found to avoid patent infringement.
Patent: 6874044 – “Flash drive/reader with serial-port controller and flash-memory controller mastering a second RAM-buffer bus parallel to a CPU bus” [2]
The potential for infringement may still exist depending the interpretation of ‘substantially different.’  To be sure patent infringement is avoided changes to the flash drive reader could be made to avoid using a flash memory controller. The microcontroller could handle the data transfer and commands to and from the host device. As long as second RAM-buffer bus is not needed this would successfully avoid patent infringement.  However, this would be a major change in design and is likely unnecessary to avoid patent infringement with this patent.
Patent: 20030216954 – “Apparatus and method for exchanging and storing personal information” [3]  
There are not many feasible options in avoiding patent infringement with this patent because it describes all of the Bluetooth mass storage device’s major functions.  As stated previously, paying the patent holder royalties may be the only possibility as redesigning our device would not be beneficial in avoiding patent infringement.  All of the major functions of our device are described in this patent, so redesigning the device with the same functionality would not avoid patent infringement.  If the patent specified which wireless communication would be used, instead of a RF connection in general, and the Bluetooth interface was not stated then avoiding patent infringement could be made possible.
5.0 Summary

The Bluetooth mass storage device has similar functionality to the patents described even though a product in the consumer market could not be found.  This is attributed to the growth of wireless connectivity and the need for personal storage devices.  In only one of the cases patent infringement was avoided, but in the other two cases the three major functions of the device infringed on other patents.  The patents described are in general terms, so the only feasible corrective action would be to pay royalties to the patent holder. Redesigning the device while keeping the same functionally would not be useful in avoiding patent infringement.  
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NOTE:  This is the second in a series of four “professional component” homework assignments, each of which is to be completed by one team member.  The completed homework will count for 20% of the individual component of the team member’s grade.  The body of the report should be 3-5 pages, not including this cover sheet, references, attachments or appendices.
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