Before answering each question it is important to explain that our conversion process is fully automatic.  We use computers to analyze the FPGA bitstream information and translate that information into a laser configured ASIC chip.  Our chip is specifically designed to accept such automatic conversion while preserving the timing, routing, and placement of the original FPGA design.  Our engineers set up the automated process, but are not involved in each conversion.





By using this approach, we simply transfer an existing functional FPGA design into our device.  Other ASIC vendors who do FPGA to ASIC conversions use a conventional sea-of-gates ASIC.  They are in effect doing a second design, not transferring an existing design the way we do.





Because of our automated approach, we do no net list entry, no VHDL model, no logic synthesis, no routing, and no simulation.  We only use the customer bitstream.  This is the reason we can produce prototypes in a week.  There is no long complicated engineering effort.





With regard to specific questions:





1. Can Clear Logic provide internal signal information prior to producing prototypes?





Because our process is totally automated, we never produce a timing or functional model of the chip.  Therefore it is impossible to produce simulation or other information for customers to examine before the chip is produced.  Since there is no NRE charge, we recommend that customers ask us to produce a prototype of their design.  Then they can evaluate that prototype in their system.  Evaluating a real prototype in the real system is a much more accurate evaluation than a simulation.





Customer evaluation of our product compared to Altera’s is more like evaluating a second source to a standard product.  Vendors of standard products supply product samples for customer evaluation, they do not supply schematics and simulation information.





2. Reliability Data





Clear Logic has a reliability handbook.  It can be obtained by contacting the Clear Logic sales force.  Reliability data will be updated quarterly.





3. Current Plan for FLEX 8000 conversion products (early samples available)





CL8452    Now (in production)


CL8636    April


CL81188   July


CL8820    August


CL8282    September


CL81500   November





4. Product Road Map





The Clear Logic product road map beyond the CL8000 family has not been announced.  The next family will be another major Altera family, and it will be announced in the third quarter of 1998.  Clear Logic will support conversions of all of the popular Altera families as quickly as possible.





5. Capacity





Clear Logic has wafer capacity to produce over $50M of the CL8000 family.  As other product families are added, wafer capacity will be expanded appropriately.�
6. How many patterns can Clear Logic handle within one week to make prototypes? 





Currently our capacity is 50 patterns per week.  However, we can easily expand this to 150 per week within a four week lead time if customer prototype demand increases.





Our process is fully automated.  We only need to expand computer equipment capacity to increase prototype capacity.  There is no real limit to our total capacity because additional computers are inexpensive and available on short notice.





7. Information regarding laser fuse structure.





We can only release this information under a non-disclosure agreement after certain patent applications have been filed.  Our fuse structure is proprietary intellectual property.  Clear Logic is in the process of filing patents covering many aspects of its technology.





8. Will Clear Logic always have a pricing advantage over Altera?





We plan to maintain our 20% to 50% price advantage over Altera in the future.  Obviously, if Altera chooses to practice unprofitable pricing in one particular account to save their business, we cannot always guarantee our position in each and every account.  However, Altera cannot do this in too many accounts or they would destroy their profit as a company.  The Clear Logic LASIC product die size advantage is real, and Clear Logic’s manufacturing cost for each product type is lower than Altera's.





At this time, we believe we have bid at least 20% below Altera on every quote we have done, and we expect to maintain our pricing position in the future.





9. Is there a legal problem using MaxPlus II generated bitstream with Clear Logic devices?





When customers use software tools to create copyrighted material, the ownership and copyright of the material remains with the creator of the material, not the software supplier.  For example documents produced using Microsoft Word are owned by the creator of document, not Microsoft.  If the customer creates an FPGA design entirely by himself, there is no licensing issue.





There is, however, one case where the customer should be concerned about copyright licensing:


If the customer compiles into his FPGA design a licensed IP (intellectual property) core (from Altera under the AMPP program, or from other IP design consultants), the customer needs to contact the IP vendor to extend the license to cover usage with Clear Logic products.  IP vendors will usually do this without problem.





10. Laser capacity





Throughput rate of the laser is proprietary.  However, we can say that it is close to the throughput rate of an LSI automatic test system (less than one minute per unit).





We have two installed laser machines, one more is now being shipped to Clear Logic, and five additional systems are on order.  This production laser capacity matches the wafer foundry capacity that we have reserved.�
11. Configuration element comparison to Altera





The Clear Logic configuration element is a single laser fuse.  Compared the six transistor SRAM technology-based configuration element used by Altera in the FLEX 8000, ours is approximately 20% the size of Altera’s.  Our customer presentation has a drawing that compares the laser fuse element to the programmable configuration element.
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