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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 10 May 2005.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X] Claim(s) 1-44 is/are pending in the application.

43) Of the above claim(s) _____is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)[X] Claim(s) 1-44 is/are rejected.
7] Claim(s) _____is/are objected to.
8)[ ] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 37 December 2001 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAll  b)[] Some * ¢)[_] None of:
1.[]] Certified copies of the priority documents have been received.
2.[] certified copies of the priority documents have been received in Application No. ____
3.[] copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PT0O-152)
Paper No(s)/Mail Date 4/19/02, 9/2/03. 6) L__| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050718
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DETAILED ACTION
Claim Status
1. Claims 1-44 are pending in the instant application.

Claims 1-44 stand rejected.

Information Disclosure Statement
2, The information disclosure statement (IDS) submissions on 4/19/02, 9/2/03 are in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

‘statements are being considered by the examiner.

Claim Rejections - 35 USC § 101
35 U.S.C. 101 reads as follows: |

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the
conditions and requirements of this title. |

3. Claims 15-29 are rejected under 35 U.S.C. 101 because the claimed inVention is
directed to non-statutory subject matter. | /" 3\

For a claimed invention to be statutory, the claimed invention must bé within the
technological art. Mere ideas in the abstract (i.e., abstract idea, law of nature, natural
phenomena) that do not apply, involve, use, or advance the technological art fail to
promote the “progress of science and the useful arts” (i.e., the physical sciences as
opposed to social sciences, for example) and therefore are found to be non-statutory

subject matter. For a method claim to pass muster, the recited process must somehow

apply, involve, use, or advance the technological arts.
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As to technological arts recited in the preamble, meré recitation in the preambie
(i.e., intended or field of use) or mere implication of employing a machine or article of
manufacture to perform some of the recited steps does not confer statutory subject
matter to an otherwise abstract idea unless there is positive recitation in the claim as a
whole to breathe life and meaning into the preamble. In Bowman (Ex parte Bowman,
61 USPQ2d 1665, 1671 (BD. Pat. App. & Inter. 2001) (Unpublished), the board affirmed
the rejection under U.S.C. 101 as being directed to non-statutory subject matter.
Although Bowman discloses transforming physical media into a chart and physically
plotting a point on said chart, the Board held that the claimed invention is nothing more
than an abstract idea, which is not tied to any technological art or environment.
~In the present case, although claim 15 recites at the preamble a method of
analog mixed signal simulation for simulating a circuit, having both digital and analog
components, that is described by one or more hardware descr'iption languages (HLDs),
the steps in the claim body of reading, elaborating the analog and digital components
and initializing, can be im.plemented by the mind of a person or by the use of a pencil
and paper. In other words, since the claimed invention, as a whole, is not within the
technological arts as explained above, these claiﬁs only constitute an idea and does
not apply, involve, use, or advance the technological arts, thus, it is deemed to be
directed to non-statutory subject matter.
Examiner suggests the addition of —computerized—or —computer implemented—

in front of method for claim 15.
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Any claim not directly rejected on 35 U.S.C 101 stands rejected due to its

dependency.

To expedite a complete examination of the instant application, the claims
rejected under 35 U.S.C 101(nonstatutory) above are further rejected as set forth below

in anticipation of applicant amending these claims to place them within the four statutory

categories of invention.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

4, Claims 1-44 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S.
Patent 6,560,572 to Balaram et al hereafter "Balarém.”

Regarding claim 1 Balaram teaches a system for simulating a circuit having both
digital and analog components, wherein at least a portion of said circuit has been coded
into a hardware description language (HDL) model. See Figures 2, 4, 7 and the
corresponding portions of Balaram’'s specification for this disclosure. In particulér,

Balaram teaches a system for simulating a circuit having both digital and analog
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components, wherein at least a portion of said circuit has been coded into a hardware
description language (HDL) model, comprising:

- a digital simulator (event driven simulator) that utilizes a programming
language interface (PLI), (parameter passing) wherein said digital simulator
produces digital circuit information based on said HDL model [The parameter
passing portion 11 receives parameters from the circuit simulator 3 and return
parameters to the simulator 3, through the user-defined modeling feature
7.(Column 3, lines 38-40)];

- an analog simulator (circuit simulator) that utilizes said PLI, wherein said
analog simulator produces analog circuit information based on said HDL model
[The netlist 36 describing the circuit is created by a user. The netlist 36 is fed to
XSPICE simulator 30. The XSPICE simulator 30 uses built-in devices 38 of
XSPICE as well as devices externally described with code modeling to simulate
the circuit. (Column 4, lines 61-67)]; and |

— a mixed signal program that utilizes said PLI, that controls said digital and
analog simulator, and that synchronizes a discrete digital time and a continuous
analog time, wherein the use of said PLI by all three of said digital simulator, said
analog simulator, and said mixed signal program comprises a mixed signél

engine

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
returned to the code model 34 E. The code model 34 returns the response back to the XSPICE

simulator 30 (Column 5, lines 22-32)]" as claimed.
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Regarding claim 2, Balaram teaches the system of claim 1, “wherein said digital
simulator includes an elaborator, wherein said elaborator converts a digital portion of a
circuit net list description into an internal digital and instance structure database within
said digital simulator [Figure 3, item 32, HDL Chip Design into the HDL Simulator], and
wherein said analog simulator includes an elaborator, wherein said elaborator converts
an analog portion of a circuit net list description into an internal database within said

analog simulator [Figure 3, item 30 ,36]" as claimed.

Regarding claim 3, Balaram teaches the system of claim 2, “wherein said mixed
signal program operates to read the digital simulator database and transfer the digital
simulator database to said analog simulator, wherein said mixed signal program
operates to read the analog simulator database and transfer the analog simﬁlétor
database to said digital simulator, énd wherein said mixed signal program utilizes the
read data within the digital simulator database and the analog simulator database to

perform a mixed signal interface processing function

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
returned to the code model 34 E. The code model 34 returns the response back to the XSPICE

simulator 30 (Column 5, lines 22-32)]” as claimed.

Regarding claim 4, Balaram teaches the system of claim 1, “wherein said digital
simulator includes an event engine to schedule a discrete time digital event

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
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returned to the code model 34 E. The code model 34 returns the response back to the XSPICE
simulator 30 (Column 5, lines 22-32)]" as claimed.

Regarding claim 5, Balaram teaches the system of claim 1, “wherein said analog

simulator includes an analog circuit equation solver

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
returned to the code model 34 E. The code model 34 returns the response back to the XSPICE

simulator 30 (Column 5, lines 22-32)]” as claimed.

Regarding claim 6, Balaram teaches the system of claim 1, “further comprising a
time synchronizer that enables said mixed signal engine to schedule a PLI call back,
wherein said PLI call back stops a digital simulation by said digital simulator so that said
continuous analog time can advance to said discrete digital time or can move to a

synchronization point

[SPICE simulators, of which an XSPICE simulator 30, is a subset, can move forward and
backward in time as they try and retry possible directions. In order to interface to an HDL
simulator which only has a concept of moving forward in time, several calls are added to save an
old successful state for later use in the event the simulation fails. (Column 6, lines 65- Column 7

line 3)]” as claimed.

Regarding claim 7, Balaram teaches the system of claim 1, “further comprising a
time synchronizer that enables said mixed signal engine to return from a PLI call back,
wherein upon returning from said PLI call back, said digital simulator is advanced
enabling said discrete digital time to advance to said continuous analog time or can

move to a synchronization point

[SPICE simulators, of which an XSPICE simulator 30, is a subset, can move forward and
backward in time as they try and retry possible directions. In order to interface to an HDL
simulator which only has a concept of moving forward in time, several calls are added to save an
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old successful state for later use in the event the simulation fails. (Column 6, lines 65- Column 7,
line 3)]” as claimed.

Regarding claim 8, Balaram teaches the system of claim 1, “further comprising a
digital value changer that enables said mixed signal engine to schedule a value change
call back on a digital signal, wherein upon a change in said digital signal said value
change call back enable said mixed signal engine to change said digital signal to an

analog value

_[A solution is to turn the HDL simulator 32 states into their analog equivalent (D to A bridging).
The digital device is then seen in the XSpice simulator 30 circuit as an analog device. Stimulus is
fed to the code model 34 from the HDL simulator 32 as a digital signal. The code model 34 then
translates this to an appropriate signal for input to the XSpice simulator 30. A corresponding
analog to digital conversion occurs when stimuli are sent from the XSpice simulator 30 through
the code model 34 to the HDL simulator 32. The D to A and A to D conversions are implemented

in the code model 34 in a manner known to those skilled in the art. (Column 5, lines 52-62)]" as
claimed.

Regarding claim 9, Balaram teaches the system of claim 1, “further comprising

an analog to digital converter that enables said mixed signal engine to determine a

I
digital value from an analog wave form pattern

(

[A solution is to turn the HDL simulator 32 states into their analog equivalent (D to A bridging).
The digital device is then seen in the XSpice simulator 30 circuit as an analog device, ‘Stimulus is
fed to the code model 34 from the HDL simulator 32 as a digital signal. The code’ model 34 then
translates this to an appropriate signal for input to the XSpice simulator 30. A corresponding
analog to digital conversion occurs when stimuli are sent from the XSpice simulator 30 through
the code model 34 to the HDL simulator 32. The D to A and A to D conversions are implemented

in the code model 34 in a manner known to those skilled in the art. (Column 5, lines 52-62)]" as
claimed.
Regarding claim 10, Balaram teaches the system of claim 1, “further comprising

a digital to analog converter that enables said mixed signal engine to determine an

analog value from a digital value
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[A solution is to turn the HDL simulator 32 states into their analog equivalent (D to A bridging).
The digital device is then seen in the XSpice simulator 30 circuit as an analog device. Stimulus is
fed to the code model 34 from the HDL simulator 32 as a digital signal. The code model 34 then
translates this to an appropriate signal for input to the XSpice simulator 30. A corresponding
analog to digital conversion occurs when stimuli are sent from the XSpice simulator 30 through
the code model 34 to the HDL simulator 32. The D to A and A to D conversions are implemented

in the code model 34 in a manner known to those skilled in the art. (Column 5, lines 52-62)]" as

claimed.

Regarding claim 11, Balaram teaches the system of claim 1, “wherein said digital
simulator maintains a digital database and said analog simulator maintains an analog
database, and wherein said mixed signal engine is able read a value from and write a
value to said digital database and said analog database |

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
returned to the code model 34 E. The code model 34 returns the response back to the XSPICE

“simulator 30 (Column 5, lines 22-32)]" as claimed.
Regarding claim 12, Balaram teaches the system of claim 11, “wherein the
writing of said mixed signal engine to said digital database or said analog database

provides for simulation control

[Referring to FIG. 4, the steps to how the simulators are linked are: A. The code model 34 is fed
stimulus by the XSPICE simulator 30 B. This stimulus is fed via the code model 34 to the HDL
simulator 32 C. The HDL simulator 32 calculates the appropriate response D. The response is
returned to the code model 34 E. The code model 34 returns the response back to the XSPICE

simulator 30 (Column 5, lines 22-32)]” as claimed.

Regarding claim 13, Balaram teaches the system of claim 12, “wherein said
simulation control comprises a digital control script [A device is specified to the
simulator 32 as a design program. The design program cannot run in isolation. It must

be fed stimulus and list responses to be checked. Ordinarily, a test harness, not shown,
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is written to test the device by providing the stimulus and expected responses. (Column

5, lines 1-6)]” as claimed.

Regarding claim 14, Balaram teaches the system of claim 12, “wherein said

simulation control comprises an analog control script

[In the example implementation, the code model 34 in XSPICE provides a test harness for the
HDL simulator 32. The code model 34 talks to the HDL simulator 32 and provides the stimulus
from the simulator 30 to the simulator 32 and returns the responses from the simulator 32 to the

simulator 30. To the HDL simulator 32 this functions as a test harness. (Column 5, lines 15-21)]"

as claimed.

Claims 15-29 recite the method limitations of system claims 1-14, thus are
rejected for the same reasons as claims 1-14.

Claims 30-44 recite the system means for the system claims 1-14, thus are

rejected for the same reasons as claims 1-14.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. See PTO form 892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Luke Osborne whose telephone number is (571) 272-
4027. The examiner can normally be reached on 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Leo P. Picard can be reached on (571) 272-3749. The fax phone number

for the organization where this application or proceeding is assigned is 703-872-9306.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public 'PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

P/)))
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SUPERVISORY par
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