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DESCRIPTION JP2008204111A

10 Semiconductor integrated circuit design support device, design support method,
manufacturing method, program, and recording medium
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[0001]

20 The present invention relates to a semiconductor integrated circuit design support device, a
design support method thereof, a manufacturing method thereof, a program, and a recording
medium, and in particular, a technique suitably applied in semiconductor integrated circuit
design performed using a behavioral synthesis tool. It is related to.
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[0002]

33 With advances in semiconductor manufacturing technology, the degree of integration of
semiconductors is increasing at an extremely rapid rate, and as a result, the scale and
complexity of LSIs (Large Scale Integrations) are increasing year by year. On the other hand,
since the life cycle of electronic equipment products equipped with LSIs tends to become
shorter, there is a desire to shorten the circuit design period. However, as LSIs become larger
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and more complex, conventional design methods are considered to be reaching their limits,
and in recent years, methods of describing designs at a higher level of abstraction have been
attracting attention. Furthermore, various EDA (Electronic Design Automation) tools for this
purpose have been proposed.
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[0003]
55 Behavioral synthesis tools are attracting attention as one of these EDA tools.

s70000000OO0O0O0O0O0O0O00OOObObO0O000O0oobboooooon

60 A behavioral synthesis tool is a tool that generates an RTL (Register Transfer Level) description
to be input to a logic synthesis tool from a behavioral description that expresses the behavior
of hardware. A behavioral description is a direct description of the processing algorithm to be
executed by the hardware at a behavioral level, and there is no concept of clock cycles. On the
other hand, RTL descriptions are written with consideration of hardware-specific concepts
such as registers and clock synchronization. A behavioral synthesis tool can increase the
abstraction level of a design by automatically synthesizing an RTL description from a
behavioral description.
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[0004]
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so The most important feature of behavioral description is that it does not explicitly describe
what kind of operation (addition, multiplication, comparison, etc.) is to be performed in each
clock cycle, but simply describes the operation.
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ssg It is said that behavioral level description has the following advantages over RTL description.
0 The amount of description is smaller than RTL description. - Simulation at the behavioral
level is faster than RTL simulation.

20 00000D0DO0ODOOOOOOODDOODODOOOOOOODOODODO O0OOOOODDOO
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[0005]

100 By the way, when an RTL description is generated using a behavioral synthesis tool, it is
necessary to check the latency of the RTL description.
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107 Latency is the total number of clock cycles required to complete all processing on the total
input data. Typically, this latency depends on the type of data being input. For this reason, a
logic simulation (hereinafter referred to as RTL simulation) for the RTL description is
performed, and the latency is determined from the simulation result. Although there are
cases where it is possible to determine the latency without performing this RTL simulation,
there are many cases where this is not possible.

140000000000000D0DOO00OOO0OODODOO0OOO0OO0DOO0ODOOOO0DOO0ODODOOn0
00000000000 D000 bO0o0oOoOOoo0bO0o0oOoooDbOooooOoooboOo oog
000000000000 bOO0o0bO00Db0o0bOo00oDbOOo0obOoOoDobOOoOoooOooaO
000000000000 bOO00bO00bOoO0oo0bOO0o0bOo0 DbooooooobOooog
00000000 bO00b0O00DbO00bOo0oobObOo0bOoOooDbOOooooOooo

20-09-2023 3
Cadence Design Systems, Inc. - Ex. 1012, Page 00003


nmallia
Highlight

nmallia
Highlight

nmallia
Highlight

nmallia
Highlight

nmallia
Highlight

nmallia
Highlight

nmallia
Highlight

nmallia
Highlight


[0006]

124 A case in which latency cannot be determined without performing an RTL simulation will be
described using the example of FIG. 4.

2700000000000 00OO0DOO0OOOODODOO0OOOOO0DOO0ODOOOODOO0ODODOOn
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131 FIG. 4 is an example of description at the behavioral level. When inputting this into a
behavioral synthesis tool and generating an RTL description, in the RTL description, the total
number of processing cycles of block A41 and the total number of processing cycles of block
B42 are not known before RTL simulation (note that blocks are (the part that represents the
operation of the unit). This is because the number of times block A41 and block B42 are
executed may differ depending on the input data to be processed.
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[0007]

148 For example, assume that processing block A41 requires two clock cycles, and processing
block B42 requires three clock cycles.

s U00d0dodddooddooodoooodooodoouuoooooooodgoon
goddooodoooooooodon

155 An RTL description is generated by a behavioral synthesis tool, and as a result of inputting
certain data to be processed and executing a logic simulation on this RTL description, block
A41 is executed 1 million times and block B42 is executed 10,000 times. Suppose that As a
result, the total latency in block A41 is 2x 1 million times=2 million clock cycles, and the
total latency in block B42 is 3x 10,000 times=30,000 clock cycles. In other words, if it is
desired to reduce the total latency for this data, it is necessary to take measures to reduce
the processing cycles of block A41 instead of block B42. Furthermore, if RTL simulation is
performed using different input data, there is a possibility that the total latency of block B42
will be greater than the total latency of block A41.
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[0008]

179 Additionally, it seems that a method of determining worst-case latency without performing
RTL simulation is being considered, but it has not been put into practical use, and latency
measurement using RTL simulation is still the main method.

130 0000000000000 OODO00000O0ODOOODOO0O0000O0DDODDODODOOO0d0
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188 Furthermore, when latency is measured by RTL simulation, the intended function may not be
completed with the desired latency. In this case, it is necessary to go back to the behavioral
description and find out which part of the behavioral description is consuming a large
number of clock cycles. However, currently it is a very troublesome task to find out which
part of the behavioral description has a lot of latency.

194000000000 0000O0DOO0ODOOODODOODOOOODOOODOOOODOO0ODODOOO0
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[0009]
204 For example, Patent Document 1 discloses a method for specifying the correspondence
between a path in an RTL description and a path in a behavioral description.
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211 In this invention, in static timing analysis of a gate description (gate-level logic circuit)
converted from an RTL description by logic synthesis, correction is efficiently performed to
reduce the delay of a critical path (path with the longest delay in the circuit). That's what I'm
aiming for. <patcit num="1"><text>0 0 0 00000000 0O 0O 0O O O </text></patcit>
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000000000000 DOd</text></patcit>

[0010]

225 In view of the above-mentioned situation, the present invention makes it possible to efficiently
verify the logical functions and timing of a designed logic circuit using RTL simulation in the
design of a semiconductor integrated circuit, and also enables the upstream design process
to be performed based on the verification results. The purpose is to enable corrections on the
side.

22 00000000000D000O0O0ODODODOODOOODODOOODOOODODODOODOOODODOOn0
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[0011]

239 In order to achieve such an objective, the present invention reads a behavioral description
that describes the algorithm of processing performed by hardware at a behavioral level, and
creates an RTL description that is written with consideration of hardware-specific concepts
including registers and clock synchronization. The design support device for a semiconductor
integrated circuit that generates a semiconductor integrated circuit is characterized by
having a latency analysis means for analyzing the results of logic simulation for the RTL
description and determining the latency in each block representing a predetermined unit of
operation in the behavioral description. do.
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[0012]

259 Further, in addition to the above, the apparatus may further include a correspondence table
generating means for generating a correspondence table between each block in the
behavioral description and the state in the RTL description.

3l 0000 OOODOOOOOOODOOD0OO0OO0OOOUOOO0OO0OO0OO0OO0O0OO00O
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[0013]

270 Furthermore, the latency analysis means is configured to calculate the latency in each block in
the behavioral description by referring to the result of the logic simulation and the
correspondence table generated by the correspondence table generation means. You can.
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[0014]

282 In addition, as another aspect, a semiconductor integrated circuit reads a behavioral
description that describes an algorithm of processing performed by hardware at a behavioral
level, and generates an RTL description that is written with consideration of hardware-
specific concepts including registers and clock synchronization. The design support method
is characterized by comprising a latency analysis step of analyzing the results of logical
simulation for the RTL description to obtain the latency in each block representing a
predetermined unit of operation in the behavioral description.
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[0015]

300 In addition to the above, the present invention may further include a correspondence table
generation step of generating a correspondence table between each block in the behavioral
description and the state in the RTL description.

sl 0000000000000 0O000O00O0000 00000 ooodgoon
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[0016]

311 Furthermore, the latency analysis step is configured to calculate the latency in each block in
the behavioral description by referring to the result of the logic simulation and the
correspondence table generated by the correspondence table generation step. It's okay.

a0 0000000000000 O0OO0000000O0ODOOODO000000DDDODODOOO0a
0d000o0Oo0OoO0000doooooObOo0000dooDooOobODoO0o0o0ooooooooDoO
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[0017]
323 Further, as another aspect, a design step of designing a circuit and creating a layout using the
above design support method, a generation step of generating a photomask based on the

layout of the circuit designed by the design step, The method for manufacturing a
semiconductor integrated circuit may include a transfer step of transferring a photomask
pattern generated in the generation step onto a semiconductor wafer.

o000 0OO000OOO0O0O0OOO0OOOO0O0OOO0O0O0OO0O0OUOLOO0O0OO0O0O0OOO0On
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[0018]

338 Furthermore, as another aspect, the present invention may be a program for causing a
semiconductor integrated circuit design support apparatus to execute the above-described
design support method.

200000000 0OO00O0OO0O0O0OO00O0O0O0OO000O000LO00o0O0ogoOon
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[0019]
349 Furthermore, as another aspect, it may be a recording medium on which a host program is
recorded.

sszU 000000000 oobbugoooobogooooooboggo

[0020]

358 According to the present invention, when designing a semiconductor integrated circuit, it is
possible to efficiently verify the logic function and timing of a designed logic circuit using
RTL simulation, and it is also possible to make corrections at the upstream side of the design
process based on the verification results. It becomes possible.

36300 000000000000DO0O0OO0O0OD0DOO0OOO0OO0DOO0ODOOOO0DOO0ODDOOn
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[0021]
371 Embodiments of the present invention will be described below with reference to the drawings.

sz gdgoooobbgoooooobogoooon
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[0022]

379 FIG. 1 is a functional block diagram showing a schematic configuration of a semiconductor
integrated circuit design support apparatus according to an embodiment of the present
invention.

s odoudooddooodoooodooodoouuooooooouodgoon
goodoon

387 The design support apparatus of this embodiment includes a behavioral synthesis means 2, a
logic simulation means 6, and a latency information display means 9.

soJ0000000000OO0DODOODODO0O0OO0O0O0O0ODODOODODOO0O0O0O0OO0DDODDODODOOOO0
O00o0oo0OoOo00oooon

[0023]

397 The behavioral synthesis means 2 has a correspondence table generation means 3, which
reads the behavioral description 1 and generates an RTL description 4 and a correspondence
table 3.

s 00 00O00O0O0OOOOOOO0O0O0OOOOO0O0O0O0O0OLOObOLObO0O00o0oO0bObbuuoo
guoooobboggo

405 Note that an existing behavioral synthesis algorithm is used.

420700 000O0O0O0O0OOOOODOO0O0OOOOODOOOO0

410 The correspondence table 5 is information indicating which state in the state machine (state
transition machine) in the RTL description 4 each block in the behavioral description 1
corresponds to.

2400000000000 D000O0O0O0ODODOODOOODODODOODOOODODODOODOOODODOO0
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418 The block here refers to a part that represents a predetermined unit of operation, and for
example, as shown in FIG. means.

a20000000000000000000000000000LOOLLOOU0OO0O0OOOLOLO0OOO
gooo "os"t"dogooobbuotdgoooobboooooobbbd

[0024]
428 An example of correspondence table 5 is shown in FIG.

200000000000000

433 Here, the correspondence table 5 is composed of three pieces of information: block name,
start state, and end state.

w200 00O0O0O0O0OOLOOOO0O0O0O0O0O0OOLOO0O0O0O0O0O0OLboooooon

439 The block name indicates each block in behavioral description 1.

s« 00000000 OOO0O0O0O00O0LObObuogoooon

444 An example of how to name a block is "file name_line number_block type."

e DUOOOUOLOOOLOOLDOOOOOOOLOOO0OOOOLLbLbOOoooLbobbd

449 Examples of block types include "if" and "case"; however, this block naming method is merely
an example, and the present invention is not limited to these.

452000000000 OOO0O0O0O0O0OOOLObO0O00ooOoLbLbbbouoooobbbuuoo
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456 The start state indicates a state in which execution of a block is started.
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461 Examples of the states here include each state in the state machine (finite state machine) in
RTL description 4.

46400 000000000DOOODOOODODOODOOODODODOODOOODODODOODOODODOO0
Ooooooon

468 Of course, the starting state may be expressed using the file name, line number, etc. in the
RTL description 4 instead of the state of the state machine.

+700000000000D000O000D0DOODOOODODOOODOOODODODOODOOODODOOO0
O00000oOooDbOooooooo

475 Further, the end state indicates a state in which execution of a block is completed.

47700 00O0O0O0O0OOOOOO0OO0O0OOOOOO0O0O0O00O0

480 In the following description, it is assumed that the block "filel_102_if" in FIG. 2 corresponds
to the block 41 in FIG. 4, and the block "filel_104_else" corresponds to the block 42 in FIG.

44000000000 OOOO0O0O0O0OODOOO0O0O0O0O0OLObLLObOO0O0OO0O0LObLbuuoo
guooobobbtooooooobboogoobbbbouooooobbbooooon
gooog

[0025]

492 The correspondence table generating means 3 generates a correspondence table 5 of each
block in the behavioral description 1 and the state in the RTL description 4 from the
behavioral description 1 and the RTL description 4 automatically converted from the
behavioral description 1 by the behavioral synthesis means 2.

2700000000000 DOOODOOODDOODOOODODODOODOOODODODOODOODODOO
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502 Specifically, the behavioral description 1 is first divided into blocks, which are predetermined
units of behavior, and then each process in behavioral synthesis (CDFG (Control Data Flow
Graph) conversion, scheduling, allocation (data path assignment), state machine generation,
etc.) ) to identify which block in behavioral description 1 the state in RTL description 4
corresponds to.

soe 10U OUOOOODOO0OODOOOODOOOOO0OO0O0O00O0O00O0O0O0O00O0H0O0UOO0OO00O00
O000000000dControlDataFlowGraphO OO OO DO OODO0OOOOOOOOOnO
oot doiooooboodododoooooooouodod
godododoooooodododooooogn

514 Then, the first state and last state of the block are specified as the start state and end state so
that the range of states corresponding to the block can be known.

s700000000000OO0DOOOOO0OO0OOOO0ODODOODODOO0O0O0O0O0ODODODOOOO0d0
O000oo0ODOo0o00oooooooooaao

[0026]

524 The logic simulation means 6 has a latency analysis means 7, which performs logic simulation
on the RTL description 4, and uses the latency analysis means 7 to analyze each of the
behavioral descriptions 1 while referring to the logic simulation results and the
correspondence table 5. Find the block latency.

s 000000000000 0O00O0O00O0O0O0OO0O00O00O0O00OO0O0O0O0OHO0OO0OO0OO0O
0000000000000 boob0oooDbooooooo
O0o00o0ooooboobooooboobooooDbooboooDbooboooDoDo

534 Then, the latency information display means 9 displays the determined latency of each block.

sse UL U OO UOOOOOOLOOOOO0O0O00oobbooooooobboooooon

[0027]
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542 The latency analysis means 7 monitors state transitions from the logic simulation results for
the RTL description.

s4s 0000000000000 DOO0OO0O0OD0DOO0OOO0O0DOO0ODOOOO0DOO0ODDOOn
oooad

549 A detailed explanation will be given below with reference to FIG. 2.

ss1 U000 ogogoooobbggagd

554 In the correspondence table of FIG. 2, state S10 is shown as a start state, and state S21 is
shown as an end state.

ss7ULO0O0O0O0O0O0O0O0OLOOOO0O000o0uobbooooooobboggo

560 Therefore, when the state S10 is reached, it is recognized that the execution of the block 41
(file_102_if) has started, and when the simulation progresses further and the state S21 is
reached, it is recognized that the execution of the block has been completed.

5640 0000000000000 DOO0ODOOODODODO0OOOOO0DOO0ODOOOODOO0ODDOOn
000000000000 bOO0o0bO00Db0o0bOo00oDbOOo0obOoOoDobOOoOoooOooaO
O0O000oOOo0ooon

569 Then, the difference between the time in state S21 and the time in state S10 is calculated
using a timer or the like, and is stored as the latency in block 41 (file_102_if).

s7200000000000000000DO000O0DOO0O0DOOODODODOODOODODOOO0
000000000000 DOO00bOo0OooDbOOo0obOoOoOoobDOoOooDoDa

576 Furthermore, when block 41 (file_102_if) is executed again, the latency is calculated in the
same manner and added to the previously calculated latency.

soULO0O0O0O0O0O0O0O0OLOOLOUubd0ooooobuooooobbooooooobbd
guoobbbtoooooobobuooooobbbooo

583 As shown in FIG. 2, in addition to the correspondence between state S10 and state S21, the
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correspondence between the start state of state S12 and the end state of state 30 is specified,

and the start state of a block is not limited to one.
ss7ULOOOOO000OO000OO0O0O0OO0O000OO00O00O0O00UO000O0O000OO

gbddooddooodooodoouoouooooooodigooodoon

[0028]

594 FIG. 3 shows an example in which the latency information display means 9 displays the total
latency of each block determined by the latency analysis means 7.

sorU0000O000dooddoodoooudooodoouuoooooooodgoon
gbdodooodooodooouoooon

601 Although only blocks are displayed in FIG. 3, it is also possible to display latency information
and the like for each function.

o+ 00000000000 0ODO0DO0ODOOODODO0ODOOODODO0ODOOOODDOOODOOOOnOD
oooooo

[0029]

611 (Flow of Processing) FIG. 5 is a flowchart showing the flow of processing operations for
determining the total latency of each block in the behavioral description in this embodiment.

40000000000 DOO0O0O0O0ODDOO0ODOO0ODDOO0ODOO0ODDODO0ODO0ODDOO0
000000000000 bOO0o0bOoOoOooDOoOoooa

[0030]

621 First, a behavioral description that directly expresses an algorithm for executing a certain
process at a behavioral level is created (step S101).

2400000000000 DOO0OOOODDODO0ODOOODDOO0ODOOODDODO0ODODOODDOO0
O0000oOOooDoooooa
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628 Next, the behavioral synthesis means automatically converts the behavioral description into
an RTL description (step S102).

iggoggogoobbobboodooooobobbooooooonoboboogd
gooooo

635 Note that, as described above, behavioral synthesis is performed through various steps such
as CDFG (Control Data Flow Graph) conversion, scheduling, allocation (data path assignment),
and state machine generation.

630 10 00000000DOO0DOODOODOODOODOC Control Data Flow GraphO OO OO0 OO0
oot doiooooboodododoooooooouodod
0o

644 After obtaining the RTL description by behavioral synthesis (step S103), the correspondence
table generation means generates a correspondence table by referring to each step of the
behavioral description, RTL description, and behavioral synthesis (step S104).

s 0000000000000 DOODOODOODOODOODOODOODOO0OO0ODOODOODOODOODOO
0000000000000 DbOO0DOO0DO0DO0O0DO0O00o0obO0ObDOobDOoDOooDOoog

[0031]

655 Once the correspondence table is obtained (step S105), logic simulation is performed on the
RTL description to verify the logic function and timing of the designed logic circuit (step
S106).

eso OO ODOODOOOODOOOUDOODOO0OO0O0OOUO0000o00o0oonogogogot
gododogoooodotdodoioooobooododooooogn

663 Then, a latency analysis is performed to obtain the total latency of each block in the
behavioral level description from the correspondence between each block of the behavioral
description and the state in the RTL description according to the correspondence table and
the verification result (step S107) (step S108). .
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673 After the total latency of each block is obtained (step S109), this is displayed as latency
information by the latency information display means (step S110).

scre U0 UO0OOUOO0O0OOO0OOOO0O0O0OOO0O0OOO0O0OUO0O0O0OOO0O0OOO0O0OO
gobddooddoooooooodooodooouoooon

[0032]

683 In this embodiment, the correspondence table generation means 3 is included in the
behavioral synthesis means 2, and the logic simulation means 6 is configured to include the
latency analysis means 7, but the behavioral synthesis means 2 and the correspondence
table generation means 3 may be configured independently, or the logic simulation means 6
and the latency analysis means 7 may be configured separately.

o U OO OOODOODOOOOOUOODOODOO0OO0O0O0OUouooooooooonooognn
O00000000DO00DO0DO0D00DO0D0000000bOO0bOO0bOOoDOoDOoDOoDon
O00000000DO00DO0DO0D00DO0D0000000bOO0bOO0bOOoDOoDOoDOoDon
O00000000DbOO0DbOO0ObOOoDOood

695 In this case, the automatic conversion function of the RTL description and the correspondence
table generation function are separated, and each function is possessed by the behavioral
synthesis means 2 and the correspondence table generation means 3, and the logic
simulation function and the latency analysis function are separated, respectively. The logic
simulation means 6 and the latency analysis means 7 have this.

o0 000000O00O0O0OO0OO00OO00O0O0O0O0O0O0O0OO0O0O00O00O0O00O0O0O0O0OOO0OO0OOO
oot doiooooboodododoooooooouodod
oot doiooooboodododoooooooouodod
goodogdod

[0033]
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710 According to the above embodiment, by creating a correspondence table between each block
in the behavioral description and the state in the RTL description and comparing it with the
RTL simulation results, the latency in each block in the behavioral description can be easily
determined.

s OO0 0O0O0O0O0O0OO0OO00OO00O0O000O00O000OO00O0O0000000O0000O0OO0OO0O00O
O00000000DO00DO0DO0D00DO0D0000000bOO0bOO0bOOoDOoDOoDOoDon
O00000000DO0DOO00O0DoO0oDO00o00oOooDoon

720 This makes it easy to know which part of the behavioral description is effective to modify in
order to reduce latency.

2000000000000 0000000D0DO0OO0OODODO0OOOOODDODO0OOOOOD
O0o0oooooag

[0034]

730 The embodiments described above are preferred embodiments of the present invention, and
the scope of the present invention is not limited to the above embodiments, and various
modifications may be made without departing from the gist of the present invention. It is
possible to implement it in

#sU0000O0OO0OOOOO0OO0OO0OO0OO0O0O0O0O0O0OO0OO00O00O0O00O0O0O0O0O0O0OO0O
oot doiooooboodododoooooooouodod
godoooooogo

[0035]

743 That is, the design support apparatus of the above-described embodiment operates by
processing executed by a computer (CPU, etc.) according to instructions from a program.

me lUOUOOUOOODOUOOOOOOO0OOUOO0OD0OOO0O0OUOOO00ooOo0o4goon
gboddooodooodooouoooooooon

750 The program sends commands to each component of the computer, performs the
predetermined processing described above, for example, generates an RTL description and
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correspondence table from the behavioral description by the CPU, and generates the RTL
description and correspondence table in a logical simulation. Refer to this to find the total
latency of each block in the behavioral description.
zeUOUODODODODOOOOOoOUoooooooooooododoooooooooogogno
O00000000DO00DO0DO0D00DO0D0000000bOO0bOO0bOOoDOoDOoDOoDon
O00000000DO00DO0DO0D00DO0D0000000bOO0bOO0bOOoDOoDOoDOoDon

761 In this way, each process in the design support apparatus of the above embodiment is realized
by specific means in which a program and a computer cooperate.

00000 O00OOO0O00O0OOO0O0OOO0O0O0OO0O0O0OO0O0O0OOO0O0O0OO0O0O0OO0O
gboddooodooodooouoooooooon

[0036]

771 Then, the computer of the design support apparatus reads and executes the program code
stored in the storage medium via a computer-readable recording medium, that is, the storage
medium, on which the program code of the software that realizes the functions of the above
embodiment is recorded. The object of the present invention can also be achieved.

el UO0O0OO0O0OOOO0O0OOO0O0OOO0O00OO0O0O0OO0O0O0OOO00O0OO0O0O0OO0O0
gobdooddooodooodoooooooodooodooouooouoooon
gobdooddooodooodoooooooodooodooouooouoooon
gooooouodgoon

782 Further, the program can be directly loaded and executed on the computer of the design
support apparatus through a communication line without using a recording medium, and the
object of the present invention can also be achieved in this way as well.

6 000000000000 O0O0OOO0DOOODODOOOOOOODODOODODOOOOOOODODODOO
0d000o0Oo0OoO0000doooooObOo0000dooDooOobODoO0o0o0ooooooooDoO

[0037]
793 In this case, the program code itself read from the storage medium or loaded through the
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communication line and executed realizes the processing functions of the embodiments
described above.

700000 0OO0O0O0OOO0O0OOO0O0OOO00O0OO0O00O0OO0O0O0OOO00O0UOO0O0O0OO0O
gbdddooddooodoooooooodooodooodn

so1 A storage medium storing the program code constitutes the present invention.

sos U0 0OOO0O0O0O0OOObLbuogoooobogooooooboggn

sos Note that storage media for supplying program codes include, for example, floppy (registered
trademark) disks, hard disks, optical disks, magneto-optical disks, CD-ROMs, CD-Rs, non-
volatile memory cards, ROMs, magnetic tapes, etc. can be used.

spolUO000OO0O0OOO0O0O0OO0O0O0OOO0O0O0OO000O0000ooO0ooooOoogoon
gbdbdooodooodooodoooodooodooodooooooon
gbbdooudooodooodoooooooodooodooodooodn

[0038]

818 In addition, a circuit is designed and a layout is created using the design support method
mentioned above, a photomask is generated based on the designed circuit layout, and the
pattern of the generated photomask is transferred to a semiconductor wafer. The present
invention can also be effectively implemented by manufacturing a semiconductor integrated
circuit.

sl 0000000 OO0O0O0OOO0O0OOO0O0O0OO0O00OO00OUOOO0O0O0O0o0OnOn
gobdooddooodooodoooooooodooodooouooouoooon
gobdooddooodooodoooooooodooodooouooouoooon
oo

[0039]

833 1 is a functional block diagram showing a schematic configuration of a semiconductor
integrated circuit design support apparatus according to an embodiment of the present
invention.
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841 FIG. 3 is a diagram illustrating an example of a correspondence table between each block of a
behavioral description and a state in an RTL description in an embodiment of the present
invention.

s 000000000000 DOODOO0ODOODO00O0OO0ODOODOODOODOODOODOODOODOO0O0O0
goodogdod

849 FIG. 3 is a diagram showing an example of displaying latency information in an embodiment
of the present invention.

sz 0o obbouoooooboboon

855 FIG. 3 is a diagram showing an example of a behavioral description in an embodiment of the
present invention.

sss U U000 OODODOUOO0ggobooboboooooon

s61 7 is a flowchart showing the flow of processing operations for determining the total latency of
each block of a behavioral description in an embodiment of the present invention.

sea U UUO0O0ODODDODODUOOO0O0O0O0ODOODOOOO00ooonoobobobbouooooooooon
gobooobboooooon

ses Explanation of symbols

sro 00O QOO

[0040]
876 1 Behavioral description 2 Behavioral synthesis means 3 Correspondence table generation
means 4 RTL description 5 Correspondence table 6 Logic simulation means 7 Latency
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analysis means 8 Latency information 9 Latency information display means 41 Block A42
Block B

sa2 0 DO00O0O0O O0DDO0ODODO OD0DDODO0OODOO0O DODDOO0ODODOD ODDDOO ODODOOoDDOOOO
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