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I. INTRODUCTION

A. Background

Petitioner, Synopsys, Inc. (“Synopsys”), filed a petition on
September 26, 2012, for inter partes review of claims 1-15 and 20-33 of
U.S. Patent No. 6,240,376 B1 (“the 376 Patent”) pursuant to 35 U.S.C. 88
311-319. Paper 1 (“Pet.”). Patent Owner, Mentor Graphics Corporation
(“Mentor Graphics™), filed a preliminary response on December 28, 2012.
Paper 15 (“Prelim. Resp.”). On February 22, 2013, the Board denied the
petition as to claims 10, 12-15, 20-27, and 30-33, and instituted trial for
claims 1-9, 11, 28, and 29, on one ground of unpatentability, anticipation by
U.S. Patent No. 6,132,109 (“Gregory”) (Ex. 1007). Paper 16 (“Decision to
Institute™).

After institution of trial, Mentor Graphics filed a patent owner
response. Paper 28 (“PO Resp.”). Mentor Graphics also filed a substitute
motion to amend claims by submitting proposed new claims 34-43 for
claims 1,5, 28, 2, 3,6, 8,9, 11, and 29, respectively. Paper 31 (“Mot. to
Amend”). Synopsys filed a reply to the patent owner response (Paper 36;
“Reply”), and also an opposition to Mentor Graphics’s motion to amend
(Paper 35; “Opp.”). Mentor Graphics then filed a reply in support of its
motion to amend. Paper 39 (“Reply Mot. to Amend”).

In preparation for oral hearing, both parties filed and fully briefed
motions to exclude. Paper 42 (“Mentor Graphics’s Motion to Exclude”);
Paper 44 (“Synopsys’s Motion to Exclude”). Oral hearing was held
November 14, 2013. Paper 59 (“Transcript”).

The Board has jurisdiction under 35 U.S.C. § 6(c). This final written
decision is issued pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73.
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Synopsys has shown that claims 5, 8, and 9 are unpatentable.
Synopsys, however, has not met its burden to show by a preponderance of
the evidence that claims 1-4, 6, 7, 11, 28, and 29 are unpatentable.

Mentor Graphics’s motion to amend claims is denied.

B. The '376 Patent

The ’376 patent generally relates to the fields of simulation and
prototyping of integrated circuits. Ex. 1001, col. 1, Il. 10-11. In particular,
the patent describes “debugging synthesizable code at the register transfer
level during gate-level simulation.” Id. at Il. 11-13.

As described in the Background of the Invention, integrated circuit
design begins with a description of the behavior desired in a hardware
description language (“HDL”) such as Very High Speed Integrated Circuit
Description Language (“VHDL”). Id. at Il. 14-25. A subset of HDL source
code is referred to as Register Transfer Level (“RTL”) source code. Id. at
II. 28-30. This RTL source code can be simulated using software, which
typically offers robust debugging functionality for analyzing and verifying
the design, including navigating the design hierarchy, viewing the RTL
source code, setting breakpoints on a statement of RTL source code to stop
the simulation, and viewing and tracing variables and signal values. Id. at
Il. 44-54. However, although flexible, software RTL simulators are slow
compared with hardware emulation. Id. at Il. 55-63. Thus, it often is
desirable to use gate-level simulation to verify complex designs. Id.

The RTL description of a circuit can be used by synthesis tools to
generate a “gate-level netlist,” which, in turn, can be converted to a format
suitable for programming a hardware emulator. 1d. at Il. 35-42. A gate-level

netlist represents the circuit to be simulated and ultimately is comprised of
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combinatorial or sequential logic gates (e.g. AND, NAND, and NOR gates,
or flip-flops and latches) and a description of their interconnections using
signals (signals are also referred to as nets). Id. at col. 4, Il. 5-17. As
discussed, gate-level simulation is useful for validation of a circuit design.
Id. at col. 1, Il. 55-67. However, one disadvantage of gate-level simulation
Is that much of the high-level information from the RTL source code is lost
during synthesis, resulting in debugging functionality that is limited severely
in comparison with that available in software RTL simulation. Id. at col. 2,
Il. 1-23.

The *376 patent describes a method of synthesizing RTL source code
such that the resulting gate-level simulation can support the traditional
debugging tools of setting breakpoints, mapping signal values to particular
source code lines, and stepping through the source code to trace variable
values. Id. at Il. 1-30. The Summary of the Invention describes facilitating
debugging during gate-level simulation by: (1) generating “instrumentation
logic indicative of the execution status of at least one synthesizable
statement within the RTL source code”; (2) generating a gate-level netlist
from the RTL source code; and (3) during simulation, evaluating the
instrumentation logic of the gate-level netlist to enable RTL debugging. Id.
at 1l. 26-39.

The *376 patent describes two main embodiments for implementing
this method. The first embodiment modifies the gate-level netlist to provide
instrumentation signals “implementing the instrumentation logic and
corresponding to synthesizable statements within the RTL source code.” Id.
at Il. 40-43. This modification of the gate-level netlist can be done either by

modifying the RTL source code directly or by generating the modified gate-
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level netlist during synthesis. Id. at Il. 43-46. The second embodiment (“the
cross-reference embodiment”) describes storing the instrumentation signals
In a cross-reference database instead of modifying the gate-level netlist. Id.
atll. 47-52.

Figure 2 of the 376 patent, reproduced below, illustrates “one
embodiment of the instrumentation process in which instrumentation is

integrated with the synthesis process.” Id. at col. 5, 1l. 9-11.

o FIG. 2
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Figure 2, above, shows that RTL source code 210 is provided to synthesis
process 220, which includes instrumentation step 234 followed by synthesis
step 240. Id. at ll. 11-16. In the first embodiment, in which the gate level
netlist is modified to include instrumentation signals, the resulting gate-level
design 250 “contains additional logic to create the additional instrumentation

output signals referenced in instrumentation data 238.” 1d. at Il. 17-30.

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




