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Esterel Studio 6.0 Application note

How to Use existing legacy HDL code in my EsterelrBject

When modeling a digital system with Esterel Stadid generate HDL code, it is sometimes preferred
or even required to replace parts of this generatede by an already existing one, called “legacy
code”. In this note, we detail how to handle thagk.

1. Motivation

Using HDL legacy code is important when the desgmbeds sensitive components that must not be
directly generated from an Esterel model. Thesepom@ants are sometimes analog circuits, so clearly
out of the scope of Esterel modeling. This is faaraple the case for memory cores or clock gaters.
Using Esterel Studio allows modeling these comptmdmnnctionally so that the simulation within
Esterel Studio or with a HDL simulator is possibBut when synthesizing the circuit, they must be
replaced by legacy code.

This task is possible using Esterel Studio moddI2L generation.

2. Modular HDL generation

Replacing code using legacy HDL is possible atntloglule level. That means that a module can be fully
replaced, but not parts of it. The existing HDL mladis then substituted in.

main module M:
run M1

m<b|ock>
end module

ﬁlwlodule M1:

m<b|ock1>
end module

Here the modul®&1can be replaced by legacy code. But the HDL cadeesponding teblock> in M
cannot. It should be embed into another modulestceplaced later on.

Thus, one must use the “generate modular HDL camiion in order to replace some modules by
legacy code. Each Esterel module (except the ma) can be “inlined”, “toplevel” or “non-toplevel”.
See User Manual chapter “Generating Modular Harevizascription Language Code” for details.
- Inlined modules cannot be replaced.

Non-toplevel ones can be replaced but this requireterstanding and wiring of extra signals

controlling the life and death of the module.

Top-level modules can be directly replaced.
When a module is to be replaced, it is conveniertiable the “Generate an empty HDL module” in the
option panel of this module. This will generateila €ontaining an empty entity (VHDL) or module
(Verilog). The interface of this module will dirégtmatch its Esterel interface as described in Gdrap
“Generating Monolithic HDL".
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Notice that most EDA tools allow mixing VHDL and Meg modules in the same design. Thus it is
possible to generate modular VHDL code from Est&teidio and use Verilog legacy code, or the
opposite.

3. Hints for modular HDL generation
We present here some hints to ease the integratiegacy HDL code.

Clock and reset namesby default the HDL code generated by Esterel iBtudesclk andrst as
clock and reset names. This may not be the caskeinegacy code. These names can be changed,
globally or on the module basis, in the configuatpanels. See User Manual chapter “Generating
Modular Hardware Description Language Code”.

In the case where the legacy module does not hawepat clock and/or an input reset, one can st th
clock and reset schemesrto in the module configuration panel.
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Interface types when generating VHDL code from Esterel Studiofad# types areunsigned |,
signed , std logic , std_logic_vector and arrays of these. If the legacy code use
std_logic_vector instead ofunsigned andsigned , one must select this type in the HDL
options panel.

Take care also of the standard VHDL arithmetic dipr The one used by default is
IEEE.numeric_std . The legacy code may us&EE.std_logic_arith instead. This is
selectable in the same HDL options panel.

When complex types or user types are at the imterfahey are defined in the data package
<module> data pkg in file <module> data pkg template.vhd . This package must be
used to compile the legacy code also.

Implicit array types have internal names. It is enapnvenient to define explicit types when they are
used in the interface of a legacy module. For exaniipis better to use

module M1:
type MyType: bool[2][3]
input x: MyType

Rather than

module M1:
input x: bool[2][3]
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Identifiers and keywords: when using any legacy HDL code, the name of eatdrface signal is
determined by the legacy code. If this signal nasnalso an Esterel keyword, a syntax error will be
raised. For example, the following code will notrqale successfully because is an Esterel keyword:

module M1.:

input {y,z}: temp unsigned;

output do: temp unsigned,;
sustain ?do <=?y * ?z

end module

One can force the parsingad as an identifier by prefixing it with:

module M1:

input {y,z}: temp unsigned,;

output\ do: temp unsigned;
sustain ?\do <= ?y * ?z

end module

Generic string: the HDL modules generated from Esterel Studioaugeneric string parameter to pass
the name of the instance. This is needed for ingniation but usually a problem when using legacy
code. In that case, one can use the advanced ogtiui:"-generic_name no”. The generic
string parameter will not be generated anymore.

Library name: if the legacy code is not in a special library, tadler code must declare the use of this
library. This is only required in VHDL. The optiorghdl_work_lib , -pre_lib_header and-
post_lib_header can be used to insert declarations into the gégeMHDL code.

4. Using special components for operators

The HDL code generated from Esterel Studio usesiaipeinctions for arithmetic and logic operators.
These functions are usually based on standard éfmsexample the Esterel instruction below will
generate HDL code containing one call to W PLUSfunction and one to thé7_MULTfunction.

| sustain ?a <= (?b +?c) * ?d |

These functions are defined differently in VHDL andverilog, and also depend on the used librdry. |
one wants to use special cells for these operatnescan embed them into submodules:
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signal add_res: temp unsigned in
run MyAdder[b/il, c/i2, add/o]
|
run MyMultiplier[d/i1, add/i2, a/o]
end signal

module MyAdder:

input {i1,i2}: temp unsigned;
output o: temp unsigned;
sustain ?0 <= ?il + ?i2

end module

module MyMultiplier:

input {i1,i2}: temp unsigned,
output o: temp unsigned;
sustain ?0 <= ?il1 * ?i2

end module

And then generate modular HDL code withyAdder and MyMultiplier as toplevel

modules, and replace them with one’s own codegasribed above in this document.

Another possibility is to annotate the operatofscadith labels. These labels will be propagated
into the HDL code, next to the corresponding opesat They can then be used for post

processing the HDL code, or directly as syntheisectves:

| sustain ?a <= (?b +@Add ?c) *@Mult ?d

Will generate HDL code containing

V7_MULT -- Mult
(V7_PLUS - Add
(b, c), d)

Dedicated synthesis directives can then notifysyrhesis tool to use special cells based on tbdechd

comments.
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