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Introduction

X-HDL 4 is the premier VHDL <=> Verilog translatddnlike other translators, X-HDL performs intelligte
translation of your HDL code, not just syntax carsien. Along with top-notch translation abilitio§;HDL helps
you do the entire translation job by providing udefinable translations, an integrated design hiégabrowser to
evaluate design organization and a built-in linkalter to validate code structure and form.

X-HDL is supported on the most popular engineedagign platforms including:

* Sun Sparc Solaris 8 and 10
* X86 Linux
* MS Windows 2000/XP/Vista/7

Initial setup

Upon initial startup after installation, X-HDL wilhvoke the License Wizard. The License Wizard lbamused to
request an evaluation license for X-HDL, instatieav license received from X-Tek Corporation for XoHor just
to continue running without a license, known as Benode. Demo mode is fully functional but restritts source
file size to 1K bytes.

To request an evaluation license, simply select®ezgjuest Evaluation License" option on the Wizdids page
and select 'Next'. On the second page, fill outr#ugiested information and select 'Next'. A licerezpiest will be
automatically sent to X-Tek Corporation for proéegsPlease allow up to 24 hours for a licenseg@ént to you
via e-mail.

To install a license received from X-Tek via e-méiit, save the license which is attached toetimail to a
location within your filesystem. Then, from the &itse Wizard select "Install a new license" andcséiext'. On
the second page enter the full pathname to thedeéle and select 'Next'. The license will beoaudtically
installed into the license server.

If X-HDL starts up and finds a valid license, thée License Wizard will not be invoked and the megaplication
will be started.

For installation of a floating -license, please geeXLM User's manual.
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X-HDL Overview

X-HDL 4 is the premier Verilog <=> VHDL bi-directiwl translator. X-HDL performs translation of exle most
complex RTL/gate-level code efficiently and requirifew, if any, "hand tweaks" of the translatedecad-HDL
also contains specialized algorithms which are effgctive in translating behavioral-level codduactionally
equivalent target-language code.

Key Features

Provides both GUI and command-line modes

Performs automatic hierarchical translations ad asfile-at-time translations.
Translates structural, RTL and behavioral code

Preserves comments with placement nearly idertticille source

Consistent code formatting with user customizations

VHDL'87 or VHDL'93 syntax generation
Verilog or Verilog-2001 syntax generation
Code alignment controls

Indentation controls

Line wrap controls
Supports component libraries
Smart overloaded subprogram handling for VHDL
Intelligently determines if translated Verilog tafkinctions are local or global within the VHDL.
VHDL conversion function filtering
Conversion definitions to support user-defined dtation
Support for pre- and post-processing scripts tdkenaser-specific translation needs.

The following sections describe in detail the calita#s of the Verilog-to-VHDL and VHDL-to-Verilogeatures
within X-HDL.

Verilog-to-VHDL Translation

X-HDL provides push-button translation of RTL aratetlevel Verilog code to VHDL. Except for user-ded
primitives, the entire language is parsed by X-HBut not all constructs can be translated to VHDhe following
table provides an overview of the supported congtriNote that some constructs may be more ottiasslatable
depending on their context and use within the smaode.

Component Instantiations

Gate Primitives

\Wires/Regs/Arrays

Parameters
Always blocks
Initial blocks

If/Case statements

Looping statements
Continuous assign statements
Blocking/non-blocking assignments

R R
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Compiler directives
Tasks/Functions

System Tasks/Functions

LHS concatenation

Delays

System timing checks

Verilog-2001 Generates

\Verilog-2001 Ansi-ports

Verilog-2001 indexed part selects
Verilog-2001 multi-dimensional arrays
\Verilog-2001 sensitivity list options
Verilog-2001 parameter passing by name
Verilog-2001 Initial values

el o W e W e e @ e W
.’I‘. \‘\ <I\-. \ -\\ <.\. \.\ <I\-. \‘\ n\ :..\ \\ <-\

Fork/join blocks X
Force/disable/release ;:
Hierarchical identifiers x
User-defined Primitives x
File 1/0 ¥

-

Table 1 - Verilog-to-VHDL supported constructs

The Verilog-to-VHDL translator is also extensiblowing the user to extend and customize the teditsi process.
X-HDL accepts user-defined conversion definitiortich allow the user to change names, modify fumctiod task
calls, and override the translation of the standgerators. Furthermore, the user can define piepast-
processing scripts which will automatically be axted during the translation. This provides the wgér near
complete control over the translation process.

VHDL-to-Verilog Translation

X-HDL provides push-button translation of RTL araterlevel VHDL code to Verilog. Although the entire
language is parsed by X-HDL, not all constructs lsartranslated to Verilog. The following table pides an
overview of the supported constructs. Note thatesoonstructs may be more or less translatable diémgenon their
context and use within the source code.

Component Instantiations
Signals/Variables/Constants
Multi-dimensional arrays

Generics

Processes

If/case statements
Loop statements
Continuous assign statements

Generates

Report

SNNSENNSARRN
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Procedures/Functions «
Overloaded functions F
Types/subtypes :_:,./
Records V3
Delays o
Packages ;/
VHDL'87 & VHDL'93 F
Physical types 'K
File I/0 :'!:'
Allocators :i:
Array ports };"

Table 2 - VHDL-to-Verilog supported constructs

The VHDL-to-Verilog translator is also extensiblowing the user to extend and customize the teditsi process.
X-HDL accepts user-defined conversion definitiorsiak allow the user to change names, modify fumcéind
procedure calls, and override the translation efdtandard operators. Furthermore, the user camedafe- and
post-processing scripts which will automaticallyeb@cuted during the translation. This providesuber with near
complete control over the translation process.

Hierarchical Browser

The X-HDL hierarchical browser displays a hierarttee of a VHDL or Verilog design. The browser atsm
optionally display the filename and path of eadment of the design.

To browse a VHDL design, first ensure that the VHENerilog translation tab is selected in the Maimaow.
Then, invoke the hierarchical browser from the filenu (File->Browse Hierarchy). A directory seleotbox will
appear. Navigate to the desired VHDL directory tiad select ‘Ok’. X-HDL will recursively processtfiles from
the selected directory on down.

To browse a Verilog design, first ensure that tlegildg->VHDL translation tab is selected in the Mavindow.
Then, invoke the hierarchical browser from the filenu (File->Browse Hierarchy). A directory seleatbox will
appear. Navigate to the desired Verilog directogg and select ‘Ok’. X-HDL will recursively procette files from
the selected directory on down.

Once the design files are processed, the Hierahdingow will appear, showing the design hierarchnyAlement
of the design may be selected for translation hybtsclicking on it. The associated file will betered in the
Source entry box of the translation window.
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GUI Mode

X-HDL's graphical user interface provides an easigarn, consistent interface for the translatiomcpss.
Graphical user interface mode is entered when X-khvoked by the 'xhdI3' command from the Unixreoand
line or from the 'xhdI3" icon from the Windows irfece.

When invoked, the GUI begins with the main menstasvn below:

Bl X-HDL 4.0.3 Dec. 11, 2006
Fle Setup Help

g B od
VHDL -> Verilog | Verilog -> VHDL |
Source File | |
Destination Directory | |
Options

Main | Syntax | Style | Lint1 | Lint2 |

[] output translation surmmary information Database Paths o Do |:|
[] Perform a hierarchical translation

Hier Name Filter: |'-.,.vhd5 | Pre-process: l:l
[] preserve Filename Post-process: I:I
Single File: l:l _

= ]
Filename Ext: |.\r |
Transcript g5 x

Figure 1 - X-HDL main window

The main GUI window contains 3 pull-down menuséF$etup and Help), a toolbar, a tabbed windowainimgy
pages of configuration controls for each translatat a log window at the bottom. The log windovptiigs any
messages generated during the translation process.

File Menu

The File Menu is invoked by the selecting the ‘Faption in the menu toolbar.
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& Translate

B=
®

Figure 2 - X-HDL file menu

The File Menu provides controls to perform variopgrations. These operations are:

Translate: Translate the selected source file into the safedéstination directory using the specified tratisa
configuration.

Browse Hierarchy:Invoke the hierarchy browser. This browser is usedew the hierarchy of a design and to
select files to be translated.

Exit: Exit the application. All window positions will keaved and used to setup the application on thestesttup.

Setup Menu

The Setup Menu is invoked by the selecting theufebption in the menu toolbar.

Include Source and Dest. in options files

Save default options
Load default options

3 Load options...
i Save options...

Clear log window before translate

Error Msg Color...
Warning Msg Color...

Figure 3 - X-HDL setup menu

The Setup Menu provides controls to save and I@atkation configurations and to configure thewigdow. The
setup menu controls are:

Include Source and Dest. in options fileSlormally when X-HDL saves option information iteknot save the
source file to be translated nor the destinatioaatory. Enabling this control directs X-HDL to sathat
information along with the other translation opson

Save default optionsThis control directs X-HDL to save the current figaration information into a standard
location options file (the location depends onpheticular platform).

Load default optionsThis control directs X-HDL to load the configuiatiinformation from a standard location
options file into the application (the location éegds on the particular platform).



HDL Translation with X-HDL

Load options:This control directs X-HDL to load the configuiatiinformation from a user-specified options file
into the application.

Save optionsThis control directs X-HDL to save the current dgaofation information into a user-specified options
file.

Clear log window before translateX-HDL directs all translation output into the legndow located at the bottom
of the application window. The control directs X-Hib clear the window contents prior to any tratista

Error Msg Color: Error messages are color coded within the X-HDLWagdow. This control provides the user the
ability to select the color of the error messadé® default color is red.

Warning Msg Color:Warning messages are color coded within the X-Hay window. This control provides the
user the ability to select the color of the warningssages. The default color is dark yellow.

Info Msg Color: Informational messages are color coded withintiéDL log window. This control provides the
user the ability to select the color of the infotimaal messages. The default color is black.

Help Menu

The Help Menu is invoked by the selecting the ‘Helption in the menu toolbar.

] -

About

User's manual

Figure 4 - X-HDL help menu

The Help Menu provides controls to access varialg imformation for the X-HDL application. The heaipenu
selections are:

About: This control invokes a dialog box which displays{®OL version and copyright information

Host ID: This control invokes a dialog box which displalge Host ID of the local machine. This Host ID i®ded
for licensing operations.

License info: This control invokes a dialog box which displays turrent license issued to the application. If no
license is available, the application runs in denuale.

User’s manual:This control invokes a dialog box which displalge tocation of the X-HDL documentation file.

Verilog-to-VHDL Configuration

To begin a Verilog-to-VHDL translation, select tfierilog->VHDL tab in the main X-HDL window.
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Figure 5 - Verilog-to-VHDL translation page

The next step is to select the source file to tedasnd the destination directory. These can beremh manually in
the associated entry boxes in the translation pargean be selected using the file-find buttontenright side of the
entry box.

Finally, options can be set to control the transtatthen selecting File->Translate will perforne tihanslation.

The Verilog-to-VHDL translator contains a myriadagtions and controls. These are detailed in theviing
sections.
Main Options Page

The main options page selects various file outghaitabase search paths and customization optioniseor
translation.
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Figure 6 - Verilog-to-VHDL main options page
The main options page contains the following cdstro

Output translation summary informationWhen this control is enabled, X-HDL will outpuatrslation summary
information to the log window. Information providadthe summary includes:

filename

Number of errors

Number of warnings

Lines of code

Number of input/output/bidir ports
Number of parameters/regs/wires/events/integets/tisaes
Number of concurrent statements
Number of sequential statements
Number of tasks/functions
Number of instances

Number of clock domains

Translate file to a VHDL packageSome Verilog files which are “include-d into oth&rilog source files are good
candidates to be translated to VHDL packages. ddnsrol enables translating a partial Verilog sedite into a
VHDL package. The partial Verilog file must containly parameter declarations and subprograms. Qtéelog
constructs are not appropriate for VHDL packagethi$ control is not enabled, the “include-d cedk be placed
in-line at the point of the “include statement &athslated.

Perform a hierarchical translation:When this control is enabled, X-HDL will automatigaecurse through the
directory specified in the Source entry and traesddl Verilog source files matching the speciffedrarchical filter
(see Hier. Name Filter) in a botton-up order. Adirtslated files will be placed in the location spied by the
Destination directory.

Hier. Name Filter: When performing a hierarchical translation, theugaentered in this control will be applied to
all filenames in the searched directories. Fileschiag the filter will be translated. The defaultefr is \.v$'. See
the section on Regular Expression Formats for médion on valid filter specifications.

Preserve FilenameBy default, X-HDL creates the translated filenamseg the module name within the source
code. This option causes X-HDL to use the soulteedime (with different extension) for the transiadede.
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Sep. Entity/Arch. files:Specifies that X-HDL should generate separateéatithitecture files. By default, X-HDL
places both the entity and architecture into theséile

Single File: Specifies that X-HDL should output all translategdie to a single file. The filename will be theusl
entered into this control.

Filename ext:X-HDL will use the value in this control as therisdated filename extension. The default extenson i
".vhd'.

Database pathsiWhen X-HDL instantiates a component, it requirdsrimation about the translated component
name, port names, etc. X-HDL stores this infornratioa textual database during translation of thamonent.
The entries in this control are used to direct XtHD the location of the translated component infation. To
enter a new path, right click on this control aetést ‘Add’ from the popup menu. A database entayod) will be
invoked:

Figure 7 - Verilog-to-VHDL database path dialog

In the Name control, enter the name of the ‘librafycomponents. In the Path control, enter thépatthe
translated components.

Database paths can also be edited or deleted dgtisg) the path in the control and right clickiig tmouse. On the
popup menu, select ‘Edit’ or “Delete’, respectively

Custom defsX-HDL provides the capability to define custom tshation of identifier names, including functions
and tasks, and operators. The definitions are Spéddn the file entered in this control. The ffemat is
straightforward. Each line of the file specifieB@m/to translation customization separated by :#6r example:

vlog_id => vhdl_id;
+=> add($1, $2);
func => newfunc($1);

would change all occurrences of ‘vlog_id’ to ‘vhil’, + to a function call to add (note: $1 and $present the
original parameters from the + operation) and ckahg function call ‘func’ to ‘newfunc’ using ontie first
parameter from the original ‘func’ call.

Note: Future version of X-HDL will provide customatslation of functions and tasks based on thenpiaratypes
of the function/task calls.

Pre-processSpecifies that the source code should be processmagh the executable program entered in this
control before being translated. This providesdfgability to massage the source code prior tskation if
necessary. The executable program must acceptdathrand provide output on stdout.

Post-processSpecifies that the translated code should be psedethrough the executable program entered in this
control before being written to the output file.iJ provides the capability to further customize ttamslated output
if necessary. The executable program must accdiptdata and provide output on stdout.
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Log file: Specifies that X-HDL should output messages tditeentered in this control.

Syntax Options Page

The syntax options page provides controls for ther to select various VHDL syntax options.

Figure 8 - Verilog-to-VHDL syntax options page

The syntax options page contains the following st

Generate VHDL'93 syntaxSpecifies that X-HDL should generate VHDL'93 syntBy default, X-HDL uses
VHDL'87 syntax.

Add fullcase directive where neede8pecifies that X-HDL should add a 'fullcase' systheomment to any case
statement that doesn't have one

Add ‘others’ case statement where need&pecifies that X-HDL should add an 'others' casanipcase statement
that doesn't have a default.

Fix multi-assigned signalsSpecifies that X-HDL should fix signals which assigned in multiple procedural
blocks, which causes multiple driver conflicts iRlBL. Currently not implemented.

PackagesThis control contains a list of packages that stidnd added to the VHDL output code. To enter a new
package, right click on this control and selectdAftom the popup menu. A package entry dialog tvlinvoked:

Figure 9 - Verilog-to-VHDL package add dialog
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Simply enter the package to be included, such gbmypkg.all, and select ‘Ok’. Packages can dlsadited or
deleted by selecting the package in the controlragid clicking the mouse. On the popup menu, sekedit’ or
“Delete’, respectively.

“include paths:This control contains a list of paths to search'iioclude files. To enter a new path, right cligk o
this control and select ‘Add’ from the popup meAwath entry dialog will be invoked:

Figure 10 - Verilog-to-VHDL include path add dialog

Simply enter the path to be added and select ‘B&ths can also be edited or deleted by selectagath in the
control and right clicking the mouse. On the pomgnu, select ‘Edit’ or “Delete’, respectively.

“defines: This control contains a list of symbols to be definn the Verilog context. This is equivalent twing a
“define statement in the Verilog source code. Tdbadew define, right click on this control andes¢l'Add’ from
the popup menu. A define entry dialog will be inedk

Figure 11 - Verilog-to-VHDL define add dialog

Simply enter the name to be defined and, option#iky value to be associated with the name, thiects©k'.
Defines can also be edited or deleted by selettiaglefine in the control and right clicking theuse. On the
popup menu, select ‘Edit’ or “Delete’, respectively

Signal type:This control selects the VHDL type that should kedifor the translation of all Verilog regs andesir
The available types are:

bit

std_logic

std_ulogic

The default type is ‘std_logic’
Delay type:This control selects the delay value in a Veriloglét delay specification to be used in the tratish.

The available delay values are:
min
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typ

max
The default delay is ‘typ’
Add Ons wait after ‘=":This control specifies that X-HDL should add a war 0 ns' after each blocking (‘="
assignment to emulate the operation of the blocksgignment in VHDL. The default is to convert tkiog
assignments to VHDL non-blocking assignments
Do not add standard library/package clausddy default, X-HDL automatically adds standard VHDL
package/library clauses to the translated outptiem\enabled, this control specifies that theseselsughould not be
automatically added
Honor Synopsys translate_on/translate_off directvd his control directs X-HDL to honor Synopsys triaites on
and translate_off directives. Code within this thdgectives is not translated nor contained inaigut code.
Currently not implemented.
Translate all parameters to integer8y default, X-HDL translated unsized parameter¥i DL integers and sized
parameters to VHDL vectors. This control direct$iRL to translate all parameters to VHDL integergarlless
whether they are sized or not.
Translate stardard gates to comb. logigiot shown in figure 8). By default, X-HDL presessthe hierarchical

structure of the code. This control directs X-HDLttanslate standard Verilog gate instances (anchoo, etc.) into
combinational logic.

Style Options Page

The style options page provides controls for ther ts select various VHDL code style options.

Figure 12 - Verilog-to-VHDL style options page

The syntax options page contains the following st

Generate header comment&nables the generation of header comments. If tleto@h header file control is not
enabled (see below), a default header will be used.
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Custom header fileWhen header comments are included in the transtatguit X-HDL will use the contents of
file specified in this control for the header conmtee The header comments file is free form, howeter following
specifiers may be used to direct X-HDL to auto-ihsgstem information:

%a : author’s name (see Author’'s name, below)
%c : company name (see Company name, below)
%d : current date

%f : source filename

%n : module name

%t > current time

%v : X-HDL version

%V : X-HDL version date

Author’s name:When the header comments are enabled, the autlaons is set to value entered in this control.
The default author’s name is “'.

Company nameWhen the header comments are enabled, the compang is set to <name>. The default
company name is “.

Include source commentd/hen enabled, X-HDL will include source commentshia translation output. Due to
necessary relocation of code segments (such ded#rations moved to the VHDL declaration sectitimg
position of some comments may shift slightly.

Make VHDL keywords lowercasehis control specifies that X-HDL should make afiBJL keywords lowercase.
The default is uppercase keywords.

Align port connections verticallyThis control specifies that port connections wittmistantiations should be
aligned vertically in the translated code.

Connect component instantiations by namiehis control specifies that X-HDL should connectgamnent
instantiations by name regardless of how the compbis connected within the source. This optioruies that X-
HDL be able to locate the translation informationthe instantiated component. By default X-HDLIwiktantiate
components using the same style as in the soud= co

Map components to a package&his control specifies that component declaratgmsuld be mapped to a package
rather than in the declaration section of the VHthitectureCurrently not implemented.

Architecture name:The value entered in this control will be usedtfa architecture name. The default architecture
name is 'trans'.

Indent size:This control specifies the indentation size for ttaslated code. The default size is 3.

Wrap at column:This control specifies that X-HDL should wrap lolirges at the selected column or less. By
default X-HDL does not wrap long lines (value of@e

Identifier suffix: The value entered in this control is used by X-Hid the suffix that is appended to identifers in
the source code which are invalid in VHDL, therehgking the identifiers legal in VHDL. The defaultffix is
'xhdl'.

Lint Options Page 1

The lint options page 1 provides controls for tBeruo select various HDL structural checks.
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Figure 13 - Verilog-to-VHDL lint options page 1

Many of the lint controls are not currently implembed, as noted below. The lint options page 1 ¢osthe
following controls:

Assignment size checK:his control enables assignment size checking. X-kl issue a warning if the size of
the LHS of an assignment does not match the $iteedRHS.

Case option checkKThis control enables evaluation of case optiorerigure that the options are unique and
complete Currently not implemented.

Implied latch check:When this control is enabled, X-HDL will issue amiag if a latch structure is detected.
Currently not implemented.

Combinational loop checkWhen this control is enabled, X-HDL will issue amiag if a combinational loop is
detectedCurrently not implemented.

Gated clock checkiWhen this control is enabled, X-HDL will issue amiag if a gated clock structure is detected.
Currently not implemented.

Non-reset FF checkWhen this control is enabled, X-HDL will issue amiag if it detects a flip-flop structure that
does not contain a res&urrently not implemented.

Unused signal checkWhen this control is enabled, X-HDL will issue amiag for all signals which are defined
but not referenced.

Undriven signal checkWhen this control is enabled, X-HDL will issue amiag for all signals which are defined
but undriven.

I/O port check:When this control is enabled, X-HDL will issue amiaig if a module does not contain input and
output ports.

X/Z state checkWhen this control is enabled, X-HDL will issue amiag whenever an X or Z constant is detected
within the source code.

Nested conditions levelthis control enables nested conditions level chegkif and case). If the number of nested
condition blocks exceeds the value entered in éimerol, then X-HDL will issue a warning. A value 0ffor allows
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infinite nesting (i.e. effectively disables nestaxhdition checking). The default value for nesteddition checking
is 0.
Nested blocks levelthis control enables nested blocks level checHirtfpe number of nested blocks exceeds the

value entered in the control, then X-HDL will issagvarning. A value of O allows infinite nestinge(ieffectively
disables nested block checking). The default veduaested block checking is 0.

Lint Options Page 2

The lint options page 2 provides controls for tkerto select various Verilog identifier format cke.

Figure 14 - Verilog-to-VHDL lint options page 2

All identifier formats are specified using reguépression patterns. Please see the Regular Expréssmat
section for more information on regular expressiossd by X-HDL. The lint options page 2 contaires fisllowing
controls:

Event pattern:Sets the event name check pattern. X-HDL will isswearning if an event identifier in the source
code does not match the specified pattern. Theutlgfattern is *.*'.

Function pattern: Sets the function name check pattern. X-HDL wilis a warning if a function identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.

Inout pattern: Sets the inout name check pattern. X-HDL will isaugarning if an inout identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Input pattern: Sets the input name check pattern. X-HDL will isaugarning if an input identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Instance pattern:Sets the instance name check pattern. X-HDL wsliégsa warning if an instance identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.

Integer pattern:Sets the integer name check pattern. X-HDL williésa warning if an integer identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.

Label pattern:Sets the label name check pattern. X-HDL will isaugarning if a label identifier in the source code
does not match the specified pattern. The defattem is ".*'.
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Module pattern:Sets the module name check pattern. X-HDL will gssawarning if a module identifier in the
source code does not match the specified pattéxen d€fault pattern is '.*'.

Output pattern:Sets the output name check pattern. X-HDL will sauvarning if an output identifier in the source
code does not match the specified pattern. Theutlgfattern is ".*'.

Parameter patternSets the parameter name check pattern. X-HDL gslié a warning if a parameter identifier in
the source code does not match the specified paftee default pattern is '.*'.

Port pattern: Sets the port name check pattern. X-HDL will isaugarning if a port (input, inout, output) idengifi
in the source code does not match the specifigdmpaflhe default pattern is ".*.

Real pattern:Sets the real name check pattern. X-HDL will isawearning if a real identifier in the source code
does not match the specified pattern. The defattem is ".*'.

Register patternSets the reg name check pattern. X-HDL will issugaaning if a reg identifier in the source code
does not match the specified pattern. The defatlem is '.*.

Task pattern:Sets the task name check pattern. X-HDL will isswearning if a task identifier in the source code
does not match the specified pattern. The defatlem is '.*'.

Time pattern:Sets the time name check pattern. X-HDL will isaugarning if a time identifier in the source code
does not match the specified pattern. The defattem is ".*'.

Wire pattern: Sets the wire name check pattern. X-HDL will issugarning if a wire identifier in the source code
does not match the specified pattern. The defatlem is '.*'.

VHDL-to-Verilog Configuration

To begin a VHDL-to-Verilog translation, select tielDL->Verilog tab in the main X-HDL window.
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Figure 15 - VHDL-to-Verilog translation page

The next step is to select the source file to tedasnd the destination directory. These can bereh manually in
the associated entry boxes in the translation pargean be selected using the file-find buttontenright side of the
entry box.

Finally, options can be set to control the transtatthen selecting File->Translate will perforne tihanslation.

The VHDL-to-Verilog translator contains a myriadagtions and controls. These are detailed in theviing
sections.

Main Options Page

The main options page selects various file outghaitabase search paths and customization optionisefor
translation.
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Figure 16 - VHDL-to-Verilog main options page

The main options page contains the following cdstro

Output translation summary informationWhen this control is enabled, X-HDL will outpuatrslation summary
information to the log window. Information providadthe summary includes:

filename

Number of errors

Number of warnings

Lines of code

Number of input/output/bidir ports
Number of parameters/regs/wires/events/integets/tisaes
Number of concurrent statements
Number of sequential statements
Number of tasks/functions
Number of instances

Number of clock domains

Perform a hierarchical translation:When this control is enabled, X-HDL will automatigaecurse through the
directory specified in the Source entry and tramsédl Verilog source files matching the speciftedrarchical filter
(see Hier. Name Filter) in a botton-up order. Adirtslated files will be placed in the location sfied by the
Destination directory.

Hier. Name Filter: When performing a hierarchical translation, thiigaentered in this control will be applied to
all filenames in the searched directories. Filetctriag the filter will be translated. The defaultefr is \.v$'. See
the section on Regular Expression Formats for médion on valid filter specifications.

Preserve FilenameBy default, X-HDL creates the translated filenanseng the module name within the source
code. This option causes X-HDL to use the souteadime (with different extension) for the transiatede.

Single File: Specifies that X-HDL should output all translatedie to a single file. The filename will be theual
entered into this control.

Filename ext:X-HDL will use the value in this control as therisdated filename extension. The default extenson i

V.
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Database pathsiWhen X-HDL instantiates a component, it requirdsrimation about the translated component
name, port names, etc. X-HDL stores this infornratioa textual database during translation of thamonent.
The entries in this control are used to direct XtHD the location of the translated component infation. To
enter a new path, right click on this control artest ‘Add’ from the popup menu. A database entajyod) will be
invoked:

Figure 17 - VHDL-to-Verilog database path add dialg

In the Name control, enter the name of the ‘librafyjcomponents. In the Path control, enter thé patthe
translated components.

Database paths can also be edited or deleted dgtisg) the path in the control and right clickiig tmouse. On the
popup menu, select ‘Edit’ or “Delete’, respectively

Custom defsX-HDL provides the capability to define custom kation of identifier names, including functions
and tasks, and operators. The definitions are Bpddn the file entered in this control. The firmat is
straightforward. Each line of the file specifieB@m/to translation customization separated by #6r example:

vhdl_id => vlog_id;
+ => add($1, $2);
func => newfunc($1);

would change all occurrences of ‘vhdl_id’ to ‘vlad’, + to a function call to add (note: $1 and $present the
original parameters from the + operation) and ckahg function call ‘func’ to ‘newfunc’ using ontie first
parameter from the original ‘func’ call.

Note: Future version of X-HDL will provide customanslation of functions and tasks based on thenmigratypes
of the function/task calls.

Pre-processSpecifies that the source code should be processmagh the executable program entered in this
control before being translated. This providesdfgability to massage the source code prior tskation if
necessary. The executable program must acceptddtirand provide output on stdout.

Post-processSpecifies that the translated code should be psedethrough the executable program entered in this
control before being written to the output file.iJ provides the capability to further customize ttamslated output

if necessary. The executable program must accdipt data and provide output on stdout.

Log file: Specifies that X-HDL should output messages tditeentered in this control.

Syntax Options Page

The syntax options page provides controls for ger to select various Verilog syntax options.
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Figure 18 - VHDL-to-Verilog syntax options page

The syntax options page contains the following st

Timescale:The value entered into this control specifies tira€scale compiler directive that X-HDL should irtse
into the translated code. Note that X-HDL doesperform any validity checks on the supplied value.

Generate Verilog2001 syntaXthis control specifies that X-HDL should generatritbg 2001 syntax. Note that if
X-HDL can only translate a VHDL construct as a Wag2001 construct (such as generates), it wilbanatically
enable Verilog2001 syntax for that construct.

Add fullcase directive where neede8pecifies that X-HDL should add a 'fullcase' systheomment to any case
statement that doesn't have one

Add default case statement where need8gecifies that X-HDL should add a default casentyp @ase statement
that doesn't have a default.

Use “===" and “!==" for comparisons: This control specifies that X-HDL should use theilég strict compare
operators for comparisons. The default is to ueentin-strict compare operators '=="and 'l=".

Simplify single bit equality/inequality comparison3 his control specifies that X-HDL should simpl#ingle bit
equality/inequality comparisons. For example, dpson will cause the source: ‘if (rst = ‘1’)’ teeltranslated to ‘if
(rst)’ instead of ‘if (rst == 1'b1)".

Convert others of ‘x’/'z’ to 1'bx/z instead of ‘bx/ When enabled, this control specifies that X-HDbw@d convert
an (others => 'x’) or (others => ‘7’) to a singlé.brhe default is an unsized vector.

Convert unsigned types as vectoihis control specifies that X-HDL should convemsigned types as vectors. By
default, X-HDL converts unsigned types as unsignézbers.

Place included package code inlinghis control apecifies that X-HDL should place VHpackage code inline.
By default, X-HDL creates “include compiler direets for each included VHDL package.

Convert constants to “defineZhis control specifies that X-HDL should conveiiBL constants to Verilog
“define compiler directives. By default, X-HDL caerés VHDL constants to Verilog parameters.
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Convert “Generic Map’ to ‘defparam’This control specifies that X-HDL should convetiML 'Generic Map' to
Verilog 'defparam'. By default, X-HDL converts VHDGeneric Map’ to Verilog parameter overrides.

Enable blocking-assigns on non-clocked sequentigrels: This control specifies that blocking-assigns stdé
used on non-clocked sequential signals. By dek&ifDL using non-blocking assigns.

Honor Synopsys translate_on/translate_off directvd his control directs X-HDL to honor Synopsys triats on
and translate_off directives. Code within this thdgectives is not translated nor contained inaigput code.
Currently not implemented.

Size of unbounded functions or vector§he value entered in this control is used by X-HDIset the number of
bits for all unbounded VHDL functions or vectorfheldefault unbounded size is 32.

Style Options Page

The style options page provides controls for ther trs select various Verilog code style options.

Figure 19 - VHDL-to-Verilog style options page

The syntax options page contains the following st

Generate header commentEnables the generation of header comments. If ttetdth header file control is not
enabled (see below), a default header will be used.

Custom header fileWhen header comments are included in the transtatgmit X-HDL will use the contents of
file specified in this control for the header cormtee The header comments file is free form, howeter following
specifiers may be used to direct X-HDL to auto-ihsgstem information:

%a : author’s name (see Author’'s name, below)
%c : company name (see Company name, below)
%d : current date

%f : source filename

%n : module name

%t : current time

%v : X-HDL version

%V : X-HDL version date
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Author’s name:When the header comments are enabled, the autlaons is set to value entered in this control.
The default author’s name is “'.

Company nameWhen the header comments are enabled, the compang is set to <name>. The default
company name is “.

Include source commentdhen enabled, X-HDL will include source commentshia translation output. Due to
necessary relocation of code segments (such ded#rations moved to the VHDL declaration sectitimg
position of some comments may shift slightly.

Convert all identifiers to lowercasefhis control specifies that all VHDL identifiersalid be translated to
lowercase in the translated code. By default, X-Hi3ks the case defined by the first occurrence adentifier.

Align module 1/0 declarations verticallyThis control specifies that X-HDL should align ttm®dule 1/0
declarations vertically.

Align port connections verticallyThis control specifies that port connections witimistantiations should be
aligned vertically in the translated code.

Connect component instantiations by namEhis control specifies that X-HDL should connectgamnent
instantiations by name regardless of how the compbis connected within the source. This optioruies that X-
HDL be able to locate the translation informationthe instantiated component. By default X-HDLIwiktantiate
components using the same style as in the soud= co

Indent size:This control specifies the indentation size for ttaslated code. The default size is 3.

Wrap at column:This control specifies that X-HDL should wrap lolirges at the selected column or less. By
default X-HDL does not wrap long lines (value of@e

Identifier suffix: The value entered in this control is used by X-Hid the suffix that is appended to identifers in

the source code which are invalid in VHDL, therebgking the identifiers legal in VHDL. The defaultffix is
'xhdl'.

Lint Options Page 1

The lint options page 1 provides controls for teeruto select various HDL structural checks.
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Figure 20 - VHDL-to-Verilog lint options page 1

Many of the lint controls are not currently implembed, as noted below. The lint options page 1 ¢osthe
following controls:

Assignment size checKhis control enables assignment size checking. X-Ml issue a warning if the size of
the LHS of an assignment does not match the $iteedRHS.

Case option checkThis control enables evaluation of case optiorerigure that the options are unique and
complete Currently not implemented.

Implied latch check:When this control is enabled, X-HDL will issue amiag if a latch structure is detected.
Currently not implemented.

Combinational loop checkWhen this control is enabled, X-HDL will issue amiag if a combinational loop is
detectedCurrently not implemented.

Gated clock checkiWhen this control is enabled, X-HDL will issue amiag if a gated clock structure is detected.
Currently not implemented.

Non-reset FF checkWhen this control is enabled, X-HDL will issue amiag if it detects a flip-flop structure that
does not contain a res&@urrently not implemented.

Unused signal checkWhen this control is enabled, X-HDL will issue amiag for all signals which are defined
but not referenced.

Undriven signal check\When this control is enabled, X-HDL will issue amiag for all signals which are defined
but undriven.

I/O port check:When this control is enabled, X-HDL will issue amiaig if a module does not contain input and
output ports.

X/Z state checkWhen this control is enabled, X-HDL will issue ammiamg whenever an X or Z constant is detected
within the source code.

Nested conditions levelfhis control enables nested conditions level chegkif and case). If the number of nested
condition blocks exceeds the value entered in éimerol, then X-HDL will issue a warning. A value 0ffor allows
infinite nesting (i.e. effectively disables nestaxhdition checking). The default value for nesteddition checking

is 0.

Nested blocks levelthis control enables nested blocks level checHirtfpe number of nested blocks exceeds the
value entered in the control, then X-HDL will issagvarning. A value of 0 allows infinite nestinge(ieffectively
disables nested block checking). The default veduaested block checking is 0.

Lint Options Page 2

The lint options page 2 provides controls for tkeruto select various VHDL identifier format checks
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Figure 21 - VHDL-to-Verilog lint options page 2

All identifier formats are specified using reguépression patterns. Please see the Regular Expréssmat
section for more information on regular expressiossd by X-HDL. The lint options page 2 contaires fisllowing
controls:

Architecture pattern:Sets the architecture name check pattern. X-HOLisgue a warning if an architecture
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*'.

Block pattern: Sets the block name check pattern. X-HDL will ssuwarning if a block identifier in the source
code does not match the specified pattern. Theutlgfattern is '.*'.

Constant pattern:Sets the constant name check pattern. X-HDL gsilié a warning if a constant identifier in the
source code does not match the specified pattéend€fault pattern is '.*'.

Entity pattern: Sets the entity name check pattern. X-HDL williss& warning if an entity identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Function pattern: Sets the function name check pattern. X-HDL vgidliie a warning if a function identifier in the
source code does not match the specified pattéien d€fault pattern is '.*'.

Generic pattern:Sets the generic name check pattern. X-HDL wslliésa warning if a generic identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.

Inout pattern: Sets the inout name check pattern. X-HDL will ssuwarning if an inout identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Input pattern: Sets the input name check pattern. X-HDL will ssuwarning if an input identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Instance pattern:Sets the instance name check pattern. X-HDL esllé a warning if an instance identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.

Label pattern:Sets the label name check pattern. X-HDL will ssuwarning if a label identifier in the source eod
does not match the specified pattern. The defattem is ".*'.

Output pattern:Sets the output name check pattern. X-HDL williesa warning if an output identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.
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Package patternSets the package name check pattern. X-HDL vallésa warning if a package identifier in the
source code does not match the specified pattéend€fault pattern is '.*'.

Port pattern: Sets the port name check pattern. X-HDL will isaugarning if a port (input, inout, output) idereif
in the source code does not match the specifigdrpafl he default pattern is ".*".

Procedure patternSets the procedure name check pattern. X-HDL &8lli¢ a warning if a procedure identifier in
the source code does not match the specified paftee default pattern is '.*'.

Signal pattern:Sets the signal name check pattern. X-HDL willess warning if a signal identifier in the source
code does not match the specified pattern. Theutigfattern is '.*'.

Subtype patternSets the subtype name check pattern. X-HDL wsliégsa warning if a subtype identifier in the
source code does not match the specified pattéien d€fault pattern is '.*'.

Type patternSets the type name check pattern. X-HDL will isawearning if a type identifier in the source code
does not match the specified pattern. The defatlem is '.*".

Variable pattern:Sets the variable name check pattern. X-HDL w#lie a warning if a variable identifier in the
source code does not match the specified pattéien d€fault pattern is .*'.
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Command-line Mode

X-HDL provides a command-line interface for use"pgwer-users" or to run automated tests in a batotie. In
the Unix/Linux environment, X-HDL is invoked in canand-line mode by running the xhdl executable and
specifying the translator to run, any command-tip&ons and the files to be translated.

% xhdl vhdl|vlog [<options>] filename [filename....]

In the MS Windows environment, a separate execetalpprovided for command-line mode named xhdlc.exe

Verilog-to-VHDL Command-line Options

To obtain a list of valid Verilog-to-VHDL translath options, invoke the Verilog translator with tHe command-
line option:

% xhdl vlog —h

The valid Verilog command-line options are:

-arch
Format: -arch <arch>
Use <arch> for the architecture name. The defaahitecture name is ‘trans'.

-assign
Format: -assign
Lint function Enables assignment size checking. X-HDL will ssuwarning if the size of the LHS of an
assignment does not match the size of the RHS.

-author
Format: -author <name>
When the header comments are enabled (see —heatlecastom_header), the author's name is set to
<name>. The default author's name is .

-blocks
Format: -blocks <#>
Lint function Enables nested blocks level checking. If the rema nested blocks exceeds <#> then X-
HDL will issue a warning. A value of O for <#> alls infinite nesting (i.e. effectively disables rexbt
block checking). The default value for nested blokkcking is 0.

-byname

Format: -byname

Specifies that X-HDL should connect component intséions by name regardless of how the component
is connected within the source. This option requihat X-HDL be able to locate the translation
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information for the instantiated component. By détfX-HDL will instantiate components using the sam
style as in the source code.

-case
Format: -case
Lint function X-HDL will evaluate the case options to ensura ibptions are unique and complete.
Currently not implemented.

-comments
Format: -comments
X-HDL will include source comments in the tranghatioutput. Due to necessary relocation of code
segments (such as all declarations moved to the lVéizlaration section), the position of some contsien
may shift slightly.

-comp2pkg
Format: -comp2pkg
Component declarations will be mapped to a packatler than in the declaration section of the VHDL
architectureCurrently not implemented.

-company
Format: -company <name>
When the header comments are enabled (see —heatlecastom_header), the company name is set to
<name>. The default company name is “.

-conditions

Format: -conditions <#>

Lint function Enables nested conditions level checking (if emsk). If the number of nested condition
blocks exceeds <#> then X-HDL will issue a warniAgzalue of O for <#> allows infinite nesting (i.e.
effectively disables nested condition checking)e Tlefault value for nested condition checking is 0.

-custom_header
Format: -custom_header <file>

When header comments are included in the transtatguit (see —header) X-HDL will use the conterfits o
<file> for the header comments. The header comnféats free form, however, the following specifie
may be used to direct X-HDL to auto-insert systaforimation:

%a : author’s name (see —author)
%cC : company hame (see —company)
%d : current date

%of : source filename

%n : module name

%t : current time

%V : X-HDL version

%V : X-HDL version date

-custom_trans
Format: -custom_trans <file>
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X-HDL provides the capability to define custom staiion of identifier names, including functionsdan
tasks, and operators. The definitions are specifi¢de file named <file>. The file format is
straightforward. Each line of the file specifieB@m/to translation customization separated by :#56r
example:

vlog_id => vhdl_id;
+ => add($1, $2);
func => newfunc($1);

would change all occurrences of ‘vlog_id’ to ‘vhidl’, + to a function call to add (note: $1 and $2
represent the original parameters from the + ojmraand change the function call ‘func’ to ‘newfin
using only the first parameter from the originalit’ call.

Note: Future version of X-HDL will provide customatslation of functions and tasks based on the
paramter types of the function/task calls.

-db
Format: -db <db>

When X-HDL instantiates a component, it requirderimation about the translated component name, port

names, etc. X-HDL stores this information in a tektdatabase during translation of the compon&he -
db option is used to direct X-HDL to the locatiditloe translated component information. The forofat
the <db> specification is: name=path, where ‘naini¢he name of the ‘library’ (which has little to n
meaning in Verilog) and ‘path’ is the path to therislated componet(s). This option may be specified
multiple times.

-defaultcase
Format: -defaultcase

Directs X-HDL to add an 'others' case to any césesent that doesn't have a default

-define
Format: -define <sym>

Define a new symbol <sym>. This is equivalent teihg "define <name> <value> in the Verilog source
code. The format for <sym> is: name=value | nanmés dption may be specified multiple times.

-delay

Format: -delay <type>

Specifies which delay value in a Verilog triplefalespecification to be used in the translation.
The valid <type> values are:

min

typ

max

The default delay is ‘typ’

-delay0
Format: -delayO

Specifies that X-HDL should add a 'wait for O rff¢éaeach blocking ('=") assignment to emulate the
operation of the blocking assignment in VHDL. Thefalilt is to convert blocking assignments to VHDL
non-blocking assignments.
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-dest
Format: -dest <dir>
Specify the destination directory for the trangdatede. The default <dir> is the current workingediory.
-event
Format: -event <re>
Lint function Set the event name check pattern to <re>. X-HILisgue a warning if an event identifier
in the source code does not match the specifigdrpafl he default pattern is ".*'. See the seation
Regular Expression Formats for information on vatlid> specifications.
-ext
Format: -ext <ext>
Use <ext> as the translated filename extension.deffieult extension is ".vhd'.
-fix_multiple
Fomat: -fix_multiple
Fix signals which are assigned in multiple procetibtocks, which causes multiple driver confliats i
VHDL. Currently not implemented.
-fullcase
Format: -fullcase
Add a ‘'fullcase’ synthesis comment to any casersent that doesn't have one
-function
Format: -function <re>
Lint function Set the function name check pattern to <re>. X:-Hll issue a warning if a function
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See section
on Regular Expression Formats for information olidvare> specifications.
-gated
Format: -gated
Lint function Enable gated clock checking. X-HDL will issue aming if a gated clock structure is
detectedCurrently not implemented.
-header
Format: -header
Generate header comments. If —custom_header &swspecified, a default header will be used.
-hier

Format: -hier

Perform a hierarchical translation. In this caather than filenames specified on the command-line,
directory names are specified. X-HDL will automatig recurse through the directory structure stgrtt
the specified directory and translate all Verilogise files matching the specified hierarchicaéfil(see —
hier_filter) in a botton-up order. All translateite§ will be placed in the location specified byest
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-hier_filter
Format: -hier_filter <filter>

When performing a hierarchical translation (seephkfilter> will be applied to all flenames ihé
searched directories. Files matching the filtet bal translated. The default filter is \.v$'. See section
on Regular Expression Formats for information olidv&filter> specifications.

-include
Format: -include <file>

Include additional options from the file <file>.

-incpath
Format: -incpath <path>

Specifies the path to search for “include filessTdption may be specified multiple times.

-indent
Format: -indent <#>

Specify the indentation size for the translatedecdthe default size is 3.

-inout
Format: -inout <re>

Lint function Set the inout name check pattern to <re>. X-HDILissue a warning if an inout identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-input
Format: -input <re>

Lint function Set the input name check pattern to <re>. X-HDILissue a warning if an input identifier in
the source code does not match the specified pafiee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-instance
Format: -instance <re>

Lint function Set the instance name check pattern to <re>. X-Will issue a warning if an instance
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See section
on Regular Expression Formats for information olidvare> specifications.

-integer
Format: -integer <re>

Lint function Set the integer name check pattern to <re>. X-hMilLissue a warning if an integer
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. Sae $ection
on Regular Expression Formats for information olidvare> specifications.

-iocheck
Format: -iocheck
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-latch
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Lint function When enabled, X-HDL will issue a warning if adate does not contain input and output
ports.

Format: -label <re>
Lint function Set the event name label pattern to <re>. X-HIOILissue a warning if a label identifier in

the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

Format: -latch

Lint function When enabled, X-HDL will issue a warning if adlatstructure is detecte@urrently not
implemented

-log
Format: -log <file>
Specifies that X-HDL should output messages tditaefile>.
-loop
Format: -loop
Lint function When enabled, X-HDL will issue a warning if a dumational loop is detecte@urrently
not implemented.
-lowercase
Format: -lowercase
Specifies that X-HDL should make all VHDL keywordsvercase. The default is uppercase keywords.
-module

Format: -module <re>

Lint function Set the module name check pattern to <re>. X-kLissue a warning if a module
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See $ection
on Regular Expression Formats for information olidvare> specifications.

-no_auto_pkgs

Format: -no_auto_pkgs

By default, X-HDL automatically adds standard VHP&ackage/library clauses to the translated output.
This option specifies that these clauses shoulde@utomatically added (see —pkg option).

-output

Format: -output <re>

Lint function Set the output name check pattern to <re>. X-hillLissue a warning if an output identifier
in the source code does not match the specifigdrpafl he default pattern is ".*'. See the seation
Regular Expression Formats for information on vatlid> specifications.

-package

Format: -package
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Some Verilog files which are “include-d into othérilog source files are good candidates to bestedied
to VHDL packages. This control enables translatingartial Verilog source file into a VHDL packadée
partial Verilog file must contain only parameteceations and subprograms. Other Verilog constrao
not appropriate for VHDL packages. If this contihot enabled, the “include-d code will be plairetine
at the point of the “include statement and traedlat

-paramz2int

Format: -param2int

By default, X-HDL translated unsized parameterdDL integers and sized parameters to VHDL
vectors. This control directs X-HDL to translatepdrameters to VHDL integers regardless whethey th
are sized or not.

-parameter

-pkg

-port

-post

-pre

Format: -parameter <re>
Lint function Set the parameter name check pattern to <re>DK-Wlill issue a warning if a parameter

identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See $ection
on Regular Expression Formats for information olidvare> specifications.

Format: -pkg <pkg>

Specifies that the package <pkg> should be add#wetyHDL output code (see —no_auto_pkgs). This
option may be specified multiple times.

Format: -port <re>

Lint function Set the port name check pattern to <re>. X-HDILiggue a warning if a port identifier
(input, output, or inout) in the source code doasmatch the specified pattern. The default patietri'.
See the section on Regular Expression Formatsformation on valid <re> specifications.

Format: -post <name>

Specifies that the translated code should be psedethrough the executable program <name> before
being written to the output file. This provides ttapability to further customize the translatedpotiif
necessary. The executable program must acceptdathrand provide output on stdout.

Format: -pre <name>

Specifies that the source code should be procdébsmuagh the executable program <name> before being
translated. This provides the capability to masshgesource code prior to translation if necessking.
executable program must accept stdin data andgeaadtput on stdout.

-preserve

Format: -preserve

By default, X-HDL creates the translated filenamseng the module name within the source code. This
option causes X-HDL to use the source filenameh(different extension) for the translated code.
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-gueue
Format: -queue

If a license is not available —queue will direcHBOL to wait until the license becomes availableeTh
default operation is to run in demo mode.

-real
Format: -real <re>

Lint function Set the real name check pattern to <re>. X-HDILiggdue a warning if a real identifier in the
source code does not match the specified pattén d€fault pattern is '.*'. See the section on Regu
Expression Formats for information on valid <reedfications.

-register
Format: -register <re>

Lint function Set the event reg check pattern to <re>. X-HDL iggue a warning if a reg identifier in the
source code does not match the specified pattén d€fault pattern is '.*'. See the section on Regu
Expression Formats for information on valid <reedfications.

-reset
Format: -reset

Lint function Enable non-reset FF checking. X-HDL will issue/arning if it detects a flip-flop structure
that does not contain a res€urrently not implemented.

-sep_files
Format: -sepfiles

Specifies that X-HDL should generate separateygatithitecture files. By default, X-HDL places bdtie
entity and architecture into the same file.

-single
Format: -single <file>

Specifies that X-HDL should output all translatexdle to a single file named <file>.

-srcpath
Format: -srcpath <path>

Specifies the path of the source files to be tetrdl This option is helpful if multiple sourceefl are being
translated from a directory other than current wugldirectory.

-std2comb
Format: -std2comb

Indicates that standard Verilog gate instances, (@naor, etc.) should be translated to combimeiidogic
rather than a gate instance.

-suffix
Format: -suffix <text>

Specifies that X-HDL should append <suffix> to itfers in the source code which are invalid in VHDL
thereby making the identifiers legal in VHDL. Thefault suffix is 'xhdl".
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-summary
Format: -summary

Output translation summary information to the digphnd the log file, if enabled (see —log). Infotima
contained in the summary includes:

filename

Number of errors

Number of warnings

Lines of code

Number of input/output/bidir ports
Number of parameters/regs/wires/events/integeis/tiwaes
Number of concurrent statements
Number of sequential statements
Number of tasks/functions
Number of instances

Number of clock domains

-task
Format: -task <re>

Lint function Set the task name check pattern to <re>. X-HDLiggue a warning if a task identifier in the
source code does not match the specified pattérn d€fault pattern is '.*'. See the section on Regu
Expression Formats for information on valid <reedfications.

-time
Format: -time <re>

Lint function Set the time name check pattern to <re>. X-HDIL igue a warning if a time identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-trans_onoff
Format: -trans_onoff

Specifies that X-HDL should honor Synopsys tramslah and translate_off directives. Code within this
these directives is not translated nor containgderoutput codeCurrently not implemented.

-type
Format: -type <type>

Specifies that the VHDL <type> should be used fiertranslation of all Verilog regs and wires. Tladic/
values for <type> are:

bit

std_logic

std_ulogic

The default for <type> is ‘std_logic’

-undriven
Format: -undriven
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Lint function Enable undriven signal checking. X-HDL will issa@varning for all signals which are
defined but undriven.

-unused
Format: -unused

Lint function Enable unused signal checking. X-HDL will issuearning for all signals which are defined
but not referenced.

-verbose
Format: -verbose <#>

Specifies the detail of messages output duringrtheslation process. The valid values for <#> are:
0 = no messages.
1 = basic informational messages
2 = verbose messages
3 = very verbose messages

-vert
Format: -vert
Specifies that port connections within instantiatichould be aligned vertically in the translatedec
-vhdI93
Format: -vhdI93
Specifies that X-HDL should generate VHDL'93 syntay default, X-HDL uses VHDL'87 syntax.
-wire
Format: -wire <re>
Lint function Set the wire name check pattern to <re>. X-HDLIL issue a warning if a wire identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.
-wrap
Format: -wrap <#>
Specifies that X-HDL should wrap long lines at aolu<#> or less. By default X-HDL does not wrap
long lines.
-xzcheck

Format: -xzcheck

Lint function Enable X/Z state checking. X-HDL will issue a wiaug whenever an X or Z constant is
detected within the source code.

VHDL-to-Verilog Command-line Options
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-architecture
Format: -architecture <re>

Lint function Set the architecture name check pattern to A&3DL will issue a warning if an
architecture identifier in the source code doesmatich the specified pattern. The default pattefrt'i See
the section on Regular Expression Formats for médion on valid <re> specifications.

-assign
Format: -assign

Lint function Enables assignment size checking. X-HDL will ssuwarning if the size of the LHS of an
assignment does not match the size of the RHS.

-author
Format: -author <name>

When the header comments are enabled (see —heatlecastom_header), the author's name is set to
<name>. The default author's name is .

-block

Format: -block <re>

Lint function Set the block name check pattern to <re>. X-HDILigsue a warning if a block identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-blocks
Format: -blocks <#>

Lint function Enables nested blocks level checking. If the rema nested blocks exceeds <#> then X-
HDL will issue a warning. A value of O for <#> alls infinite nesting (i.e. effectively disables rexbt
block checking). The default value for nested blobkcking is 0.

-blockseq

Format: -blockseq

Specifies that blocking-assigns should be usedooratocked sequential signals. By default X-HDLngsi
non-blocking assigns.

-byname
Format: -byname

Specifies that X-HDL should connect component intséions by name regardless of how the component
is connected within the source. This option requihat X-HDL be able to locate the translation
information for the instantiated component. By détfX-HDL will instantiate components using the sam
style as in the source code.

-case
Format: -case

Lint function X-HDL will evaluate the case options to ensura ibptions are unique and complete.
Currently not implemented.
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-comments
Format: -comments

X-HDL will include source comments in translationtput. Due to necessary relocation of code segments
(such as local functions or procedures), the posif some comments may shift slightly.

-company
Format: -company <name>

When the header comments are enabled (see —haatlecastom_header), the company name is set to
<name>. The default company name is “.

-conditions
Format: -conditions <#>

Lint function Enables nested conditions level checking (if emsk). If the number of nested condition
blocks exceeds <#> then X-HDL will issue a warniAgzalue of 0 for <#> allows infinite nesting (i.e.
effectively disables nested condition checking)e Tefault value for nested condition checking is 0.

-constant
Format: -constant <re>

Lint function Set the constant name check pattern to <re>. X-Will issue a warning if a constant
identifier in the source code does not match tleeisipd pattern. The default pattern is '.*'. Sae $ection
on Regular Expression Formats for information olidvare> specifications.

-custom_header
Format: -custom_header <file>

When header comments are included in the transtatgmlit (see —header) X-HDL will use the conteifits o
<file> for the header comments. The header comnféatis free form, however, the following specifie
may be used to direct X-HDL to auto-insert systaforimation:

%a : author’s name (see —author)
%c : company name (see —company)
%d : current date

%f : source filename

%n : module name

%t : current time

%V : X-HDL version

%V : X-HDL version date

-custom_trans
Format: -custom_trans <file>

X-HDL provides the capability to define custom tskation of identifier names, including functiongdan
tasks, and operators. The definitions are specifi¢de file named <file>. The file format is
straightforward. Each line of the file specifieB@m/to translation customization separated by :#56r
example:

vhdl_id => vlog_id,;
+ => add($1, $2);
func => newfunc($1);
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would change all occurrences of ‘vhdl_id’ to ‘vlad’, + to a function call to add (note: $1 and $2
represent the original parameters from the + ojmraand change the function call ‘func’ to ‘newfiin
using only the first parameter from the originalit’ call.

Note: Future version of X-HDL will provide customahslation of functions and tasks based on the
paramter types of the function/task calls.

-db
Format: -db <db>

When X-HDL instantiates a component, it requirdsrimation about the translated component name, port
names, etc. X-HDL stores this information in a textdatabase during translation of the compon&he -

db option is used to direct X-HDL to the locatiditlee translated component information. The forofat

the <db> specification is: name=path, where ‘naini¢he name of the ‘library’ and ‘path’ is the pashthe
translated componet(s). This option may be spetifigltiple times.

-defaultcase
Format: -defaultcase

Directs X-HDL to add an 'others' case to any ctsemsent that doesn't have a default

-defines
Format: -defines

Specifies that X-HDL should convert VHDL constatds/erilog “define compiler directives. By default,
X-HDL converts VHDL constants to Verilog parameters

-defparam
Format: -defparam

Specifies that X-HDL should convert VHDL 'Generi@M to Verilog 'defparam'. By default, X-HDL
converts VHDL ‘Generic Map’ to Verilog parameterassides.

-dest
Format: -dest <dir>
Specify the destination directory for the trangdatede. The default <dir> is the current workingediory.
-entity
Format: -entity <re>
Lint function Set the entity name check pattern to <re>. X-H@lLissue a warning if an entity identifier
in the source code does not match the specifigdmpaflhe default pattern is ".*'. See the seabion
Regular Expression Formats for information on valid> specifications.
-ext
Format: -ext <ext>
Use <ext> as the translated filename extension.deffieult extension is ".v'.
-fullcase

Format: -fullcase
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Add a 'fullcase' synthesis comment to any caserset that doesn't have one

-function

-gated

Format: -function <re>
Lint function Set the function name check pattern to <re>. X:-Kill issue a warning if a function

identifier in the source code does not match tleeisipd pattern. The default pattern is '.*'. Sae $ection
on Regular Expression Formats for information olidvare> specifications.

Format: -gated

Lint function Enable gated clock checking. X-HDL will issue aming if a gated clock structure is
detectedCurrently not implemented.

-generic

Format: -generic <re>

Lint function Set the generic name check pattern to <re>. X-MlLissue a warning if a generic
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See section
on Regular Expression Formats for information olidvare> specifications.

-header

-hier

Format: -header

Generate header comments. If —custom_header &swspecified, a default header will be used.

Format: -hier

Perform a hierarchical translation. In this caagher than filenames specified on the command-line,
directory names are specified. X-HDL will automatig recurse through the directory structure startt
the specified directory and translate all Verilogise files matching the specified hierarchicaéfil(see —
hier_filter) in a botton-up order. All translatetes will be placed in the location specified byest

-hier_filter

Format: -hier_filter <filter>

When performing a hierarchical translation (seephkfilter> will be applied to all filenames ihe
searched directories. Files matching the filtet &l translated. The default filter is \.v$'. See section
on Regular Expression Formats for information olidvefilter> specifications.

-include

Format: -include <file>

Include additional options from the file <file>.

-indent

Format: -indent <#>

Specify the indentation size for the translatedecdthe default size is 3.



HDL Translation with X-HDL

-inline_pkg

-inout

-input

Format: -inline_pkg

Specifies that X-HDL should place VHDL package cadime. By default, X-HDL creates “include
compiler directives for each included VHDL package.

Format: -inout <re>

Lint function Set the inout name check pattern to <re>. X-HDILissue a warning if an inout identifier in
the source code does not match the specified pafiee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

Format: -input <re>

Lint function Set the input name check pattern to <re>. X-HDILigsue a warning if an input identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-instance

Format: -instance <re>

Lint function Set the instance name check pattern to <re>. X-Will issue a warning if an instance
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See section
on Regular Expression Formats for information olidvare> specifications.

-iocheck

-label

-latch

-log

Format: -iocheck

Lint function When enabled, X-HDL will issue a warning if adate does not contain input and output
ports.

Format: -label <re>
Lint function Set the label name check pattern to <re>. X-HDOILigsue a warning if a label identifier in

the source code does not match the specified pafiee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

Format: -latch

Lint function When enabled, X-HDL will issue a warning if aclatstructure is detecte@urrently not
implemented

Format: -log <file>

Specifies that X-HDL should output messages tditaefile>.



-loop

HDL Translation with X-HDL

Format: -loop

Lint function When enabled, X-HDL will issue a warning if a damational loop is detecte@urrently
not implemented.

-lowercase

Format: -lowercase

Specifies that all VHDL identifiers should be triated to lowercase in the translated code. By dgfdu
HDL uses the case defined by the first occurrefi@adentifier.

-output

Format: -output <re>

Lint function Set the output name check pattern to <re>. X-hiilLissue a warning if an output identifier
in the source code does not match the specifigdmpaflhe default pattern is ".*'. See the seabion
Regular Expression Formats for information on valid> specifications.

-package

-port

-post

Format: -package <re>

Lint function Set the package name check pattern to <re>. X-iilllissue a warning if a package
identifier in the source code does not match tleeifipd pattern. The default pattern is .*. Sae $ection
on Regular Expression Formats for information olidvare> specifications.

Format: -port <re>

Lint function Set the port name check pattern to <re>. X-HDLi@sue a warning if a port (input, output,
inout) identifier in the source code does not matehspecified pattern. The default pattern is S&e the
section on Regular Expression Formats for inforamatin valid <re> specifications.

Format: -post <name>

Specifies that the translated code should be psedethrough the executable program <name> before
being written to the output file. This provides tapability to further customize the translatecpotiif
necessary. The executable program must acceptddtirand provide output on stdout.

-pre
Format: -pre <name>
Specifies that the source code should be procdébsmuagh the executable program <name> before being
translated. This provides the capability to masshgesource code prior to translation if necessking.
executable program must accept stdin data andgeaadtput on stdout.

-preserve

Format: -preserve

By default, X-HDL creates the translated filenamnseng the module name within the source code. This
option causes X-HDL to use the source filenameh(different extension) for the translated code.
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-procedure
Format: -procedure <re>

Lint function Set the procedure name check pattern to <re>DX-ill issue a warning if a procedure
identifier in the source code does not match tleeifipd pattern. The default pattern is .*. See $ection
on Regular Expression Formats for information olidvare> specifications.

-gueue
Format: -queue

If a license is not available —queue will direcHBOL to wait until the license becomes availableeTh
default operation is to run in demo mode.

-remove
Format: -remove <function>

Specifies that the function <function> should beaoged from the translated output. This option is
typically used to remove unneeded type-cast funstio

-reset
Format: -reset

Lint function Enable non-reset FF checking. X-HDL will issuevarning if it detects a flip-flop structure
that does not contain a reséurrently not implemented.

-signal
Format: -signal <re>

Lint function Set the signal name check pattern to <re>. X-hilLissue a warning if a signal identifier

in the source code does not match the specifigdmpafl he default pattern is ".*'. See the seabion
Regular Expression Formats for information on valid> specifications.

-simplify_compare
Format: -simplify_compare

Specifies that X-HDL should simplify single bit eity/inequality comparisons. For example, thisiopt
will cause the source: ‘if (rst = ‘1)’ to be trdaged to ‘if (rst)’ instead of ‘if (rst == 1'b1)’.

-single
Format: -single <file>

Specifies that X-HDL should output all translatexdle to a single file named <file>.

-srcpath
Format: -srcpath <path>

Specifies the path of the source files to be tatedl. This option is helpful if multiple sourcesfilare being
translated from a directory other than current wugldirectory.

-strict_compare
Format: -strict_compare
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Specifies that X-HDL should use the Verilog stdompare operators ('==="and ''l==") for comparisons
The default is to use the non-strict compare opesat="'and '=".

-subtype

Format: -subtype <re>

Lint function Set the subtype name check pattern to <re>. X-MiblLissue a warning if a subtype
identifier in the source code does not match tleeifipd pattern. The default pattern is '.*. See $ection
on Regular Expression Formats for information olidvare> specifications.

-suffix
Format: -suffix <text>

Specifies that X-HDL should append <suffix> to itfers in the source code which are invalid in \éagi
thereby making the identifiers legal in Verilog.eTtefault suffix is 'xhdl'.

-summary
Format: -summary

Output translation summary information to the digphnd the log file, if enabled (see —log). Infotima
contained in the summary includes:

filename

Number of errors

Number of warnings

Lines of code

Number of input/output/bidir ports
Number of generics/constant/signals/variables
Number of concurrent statements
Number of sequential statements
Number of procedures/functions
Number of instances

Number of clock domains

-timescale
Format: -timescale <ts>

Specifies that X-HDL should set the “timescale cibenglirective to <ts> in the translated code. Nibtzt
X-HDL does not perform any validity checks on tlupglied value of <ts>.

-trans_onoff
Format: -trans_onoff

Specifies that X-HDL should honor Synopsys tramslah and translate_off directives. Code within this
these directives is not translated nor containgderoutput codeCurrently not implemented.

-type

Format: -type <re>
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Lint function Set the type name check pattern to <re>. X-HDILigsue a warning if a type identifier in
the source code does not match the specified paftee default pattern is '.*'. See the sectiofRegular
Expression Formats for information on valid <reedfications.

-unbound_size
Format: -unbound_size <size>

Specifies that X-HDL should use <size> number tf for all unbounded VHDL functions or vectors. The
default unbounded size is 32.

-undriven
Format: -undriven

Lint function Enable undriven signal checking. X-HDL will issa@varning for all signals which are
defined but undriven.

-unsigned_vec
Format: -unsigned_vec

Specifies that X-HDL should convert unsigned typswectors. By default, X-HDL converts unsigned
types as unsigned integers.

-unused
Format: -unused

Lint function Enable unused signal checking. X-HDL will issu@arning for all signals which are defined
but not referenced.

-variable
Format: -variable <re>

Lint function Set the variable name check pattern to <re>. X-Mlil issue a warning if a variable

identifier in the source code does not match tleeifipd pattern. The default pattern is .*. See $ection
on Regular Expression Formats for information olidvare> specifications.

-vert
Format: -vert

Specifies that port connections within instantiatichould be aligned vertically in the translatedec

-vertio
Format: -vertio

Specifies that X-HDL should align module 1/0 deelkions vertically.

-vlog2001
Format: -viog2001

Specifies that X-HDL should generate Verilog 209dtax. Note that if X-HDL can only translate a VHDL
construct as a Verilog-2001 construct (such asmgees), it will automatically enable —vlog2001 fbat
construct.
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-wrap
Format: -wrap <#>

Specifies that X-HDL should wrap long lines at aqolu<#> or less. By default X-HDL does not wrap
long lines.

-xzcheck
Format: -xzcheck

Lint function Enable X/Z state checking. X-HDL will issue a wig whenever an X or Z constant is
detected within the source code.

-Xzsize
Format: -xzsize

Specifies that X-HDL should convert others ofZk# 1'bx/z instead of 'bx/z
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Translation Limitations and Considerations

Though the goal of the X-HDL translator is to triats HDL source code 100% cleanly, incompatibléedénces
between Verilog and VHDL make this goal difficudtachieve, and in some cases near impossible.olloging
sections detail some of the limitations of languaigeslation for both Verilog and VHDL. Some langaa
constructs to consider not using when developiagdiatable source code are also discussed.

Note that this section is still in work and will bgpanded in future X-HDL releases.

Verilog limitations/considerations

“include Files: The “include directive is a pre-processor directiMeerefore, any code that is “include-d into your
main source code body will be inserted in-line iy X-HDL pre-processor prior to translation. Theaut of this
in-lining of the code is that if your “include-ddfiis used by multiple modules, the code will bdtiply copied in
the VHDL translations. So you lose the ability taka a change, say a variable value, and have liedgp all files
that use it.

Other pre-processor directives:The other pre-processor directives, “define, “unifefef, “ifndef, "else and “endif
are evaluated prior to translation. The functiayadif these directives is cannot be converted tdVHnd is,
therefore, lost during the translation process.lest translation results it is best to avoid tbe of these directives.

Fork-Join Blocks: Fork-Join blocks are inherently non-translatableoid at all costs. X-HDL will produce a
warning and essentially ignore the block.

For-Loops: For best results, the for-loop iterator variablewstl be declared an integer rather than a reggA re
translates to a VHDL vector and a vector is notlgased as a VHDL for-loop iterator. If the Vergaterator is a
reg, X-HDL will translate the Verilog for-loop catnact into a VHDL while-loop construct.

deassign/force/release/disabl&hese Verilog operations do not have a similar tenpart in VHDL and are
ignored by X-HDL.

Multiple Drivers: In Verilog it is perfectly acceptable to assigreg from multiplealwaysblocks. However, when
translated, this will result in signals having nplé drivers in VHDL which causes unknown valuestioose
signals. It is best to avoid assigning a reg froarerthan onalwaysblock.

Tasks: Tasks are translated to VHDL procedures. If thk thé/es regs declared outside of the task, therigbk
will be translated as a VHDL local procedure, otfise as a VHDL global procedure. A local proceduilébe
defined within a VHDL process that references titratedure. If the Verilog task is referenced intipig always
blocks, then the VHDL procedure will be definednltiple processes in VHDL. This situation can eaas
multiple-driver condition in VHDL (see the MultipBrivers paragraph).

Functions: Functions are translated to VHDL functions. If fhaction drives regs declared outside of the fuocti
then the function will be translated as a VHDL loitenction, otherwise as a VHDL global function.dcal

function will be defined within a VHDL process thaferences that function. If the Verilog functismreferenced in
multiple alwaysblocks, then the VHDL function will be definedimultiple processes in VHDL. This situation can
cause a multiple-driver condition in VHDL (see teltiple Drivers paragraph).

System Tasks and FunctionsMost system tasks and functions are ignored by X-Hhe notable exception is
the $time function which is translated to the VHBaw function.

Parameters: Parameters which are sized (i.e. parameter [7:@mp3a are translated to VHDL vector constants.
Unsized parameters (i.e. parameter param) ardataddo VHDL integer constants. This behavior ban
overridden using the —param2int command-line optvbich translates all parameter to integers regaslbf size.
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Parameters that are declared prior to a port detaarare translated to VHDL generics to retain\fieeilog
parameter override capability. If your code “in@eslanother file which contains parameters, natettiose
parameters will be translated to generics if thellide statement occurs before a port declaration.

Though parameters of type ‘string’ are supporteéirtuse is typically problematic because registarshold
logical as well as string data. Consider:

parameter text = “hello”;
reg [8*5:0] message;

always
message <= text;

Register ‘message’ will be translated to VHDL tygté logic_vector because it is a sized registewéi@r, the
subsequent assignment to ‘message’ will produceram in VHDL because the target needs to be o stpng.

VHDL limitations/considerations

Subprograms: If the parameters of subprograms are unboundedj tvhaslated, X-HDL will add a size parameter
to the parameter list for each unbounded paramiétsill also set the size on the unbounded parantetthe user-
specified unbound size (see —unbound command-ptiery, which defaults to 32. Subsequent subprogralts

will be modified to include the size of the actpafameter being passed to the subprogram. Example:

VHDL:
function example (param : in std_logic_vector) retstd_logic is.....

VHDL function call:
signal data : std_logic_vector(7 downto 0);
target <= example(data);

Verilog:

function example (param, _param);
input [31:0] param;
input _param;
integer _param;

Verilog function call:
reg [7:0] data;
target <= example(data, 8);

Functions: Function return types are limited to logic types, (&td_logic, std_ulogic, etc.), logic vector tygpe
(bit_vector, std_logic_vector, std_ulogic_vectdt,.pand integers. Other return types, such agdscarrays, etc.,
will be ignored by X-HDL.

Physical types:Physical types are not supported by X-HDL.

Packages:Packages must be translated prior to translatigheo&éntity/architecture that uses the package. If
package contains only type, component and subprogegiarations, the resultant translation file wal empty.
However, the declaration information is storednnaHDL database which is used during subsequent
entity/architecture translations. The VHRUSEclause is translated to a Verilog “include preepssor directive.
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X-Tek License Manager

X-HDL utilizes a custom license manager for apglaracontrol, called X-Tek License Manager. Thefise
manager is a suite of applications which operagetteer to provide license handling functions. Theggglications
are detailed in the following sections.

xImhostid

xImhostid is a small application that is used foort the host ID of the machine that it is execudadximhostid
does not have any command-line options and is gimypl from the command line like so:

% xImhostid

The application will report the host ID(s) of thechine, which can then be used for licensing infdrom.

xImserver

xlmserver is a license server application thatsisduto provide licenses to multiple hosts. ximsecan also operate
in a triple-redundant configuration, providing litse services from three redundant server machiinestriple-
redundant configuration is controlled by the licefite and does not require any special setuprosgrver.
xlmserver is invoked from the command line using fibllowing format:

% xImserver <options> &

The valid xImserver options are:

-log <file> : log all activity to the file <log>

-quiet : do not echo output to the display
-license <file> :read license information fromefifile>
-verbose : output extra information for all adiie$

Upon invocation, xiImserver will also read licenséormation from:

a) The local license directory: <X-HDL install_dir>dénses
b) The license file pointed to by the environment aalé XLMLICENSE_FILE, if it exists.

The xImserver application uses TCP port 12345 éonmunication with client applications. It is podsithat this
default port will be in use by another programtHat situation, the environment variable XLMPORih e used
to specify a different TCP port for xImserver atiert applications to use. XLMPORT can be set tp anused
TCP port desired.

Additionally, ximserver requires the time of clienfichines to be within 10 minutes of the ximsemechine. If,
for some reason, the time skew between machirge&er than 10 minutes and cannot be changed, the
environment variable XLMOFFSET can be used to $pectime offset for ximserver to bring it into ten
alignment with the client machine(s). XLMOFFSEThadso be specified on client machines to skew tivae
relative to the xImserver machine.

xImcontrol
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xlmcontrol is an application to communicate witldaontrol the xImserver application. ximcontrol den
commands to xImserver and receives responses \ighihen echoes to the display.

The xImcontrol command formats are detailed belslvcommands accept a single command-line optiserver
<servername>. The —server command-line option istsed if ximserver is running on a different niaelhan
xlmcontrol.

Commands:

shutdown : instructs the license server to terreinat

% xImcontrol shutdown

status [<license>] : report the status of all Iees or just the specified license.
% xImcontrol status

load <filename> : load the licenses from the fifdename>. If the file doesn't exist, the commardgnored.

% xImcontrol load /usr/local/share/licenses.txt

clear : clear all licenses being managed by theeser
% xImcontrol clear

remove <license> : remove a specific license fthenserver. If the license doesn’t exist, the comairia ignored.
% xImcontrol remove 472D39503F8971A7B0Al

free <license id> : If the specified license isatex out, force it to be checked in. If the licedsesn't exist, the
command is ignored.

% xlmcontrol free 472D39503F8971A7B0A1-1

checkout <feature> <version> : Checkout a licewsdHe specified application feature and versibthe checkout
is successful, a license identifier is returnedhé checkout is not successful, a empty linetisrned.

% xImcontrol checkout XHDL 2006.1031
checkin <license id> : checkin a license. If tleefise is not checked out, the command is ignored.

% xImcontrol checkin 472D39503F8971A7B0A1-1
refresh <license id> : refresh a checked out lieeAd checked out licenses must be refreshedaat levery 10
seconds. If the license is not refreshed in thattall time, it is automatically checked in. Norrgalipplications
which checkout a license perform this function auatically.

% xImcontrol refresh 472D39503F8971A7B0A1-1

info <license id> : get information regarding thgpplied license. The information includes the featwersion, end
data, start date, count and servers for the liceibthe license doesn't exist, the command i®igd.

% xImcontrol info 472D39503F8971A7B0A1-1
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term <license id> : get the number of days befheclicense terminates. If the license does not,ekis command
is ignored. If the license is permanent, a vergdamumber is returned.
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Supplied VHDL Packages

In nearly all VHDL designs, packages need to b&iged in the design. These packages usually cotypé
definitions and conversion functions. The trangla#&iDL code is no different - it too must have pagk
definitions. However, many VHDL systems are diffégrand require different packages to be includéckr&fore,
X-HDL does not automatically include the necessmgkage information to the translated code. Ratheryuser
can specify the packages to be included and X-HLadd those to the code. In GUI mode, the package
added in the 'Package’ box in the Verilog trarnstatiptions page. In batch mode, the packages &iredaising
one or more -pkg command line options.

In both the GUI and batch mode cases, the packefyj@tibn is the same - a fully qualified packageme such as:
IEEE.std_logic_1164.all

X-HDL will automatically separate out the librargme (IEEE, in this case) and add a library claogke code. If
more than one package is used from any librarylitihery clause is only generated once.

During Verilog-to-VHDL translation, some conversifumctions may need to be added to the code tountdor
Verilog's inherent type-casting abilities. X-HDLclades several packages of conversion functionaraggd by
VHDL type. These packages are:
* XHDL_bit.vhdl
* XHDL_std_logic.vhdl
* XHDL_std_ulogic.vhdl
X-HDL also contains a package of conversion fumdifor reals, integers and such. This packagenseda
* XHDL_misc.vhdl
The X-HDL packages can be found in the followingedtories:
<install dir>/packages/synthesizable
and

<install dir>/packages/non_synthesizable

If you want any of these package definitions ineldidh your source code, you must specify it just kny other
package.
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Regular Expression Formats

Regexps are built up from expressions, quantifiemg, assertions. The simplest form of expressisimiply a
character, e.g. x or 5. An expression can alsod®t af characters. For example, [ABCD], will matzhA or a B or
a C or a D. As a shorthand we could write thisA®]. If we want to match any of the captital ledeén the English
alphabet we can write [A-Z]. A quantifier tells thegexp engine how many occurrences of the expresee want,
e.g. x{1,1} means match an x which occurs at lease and at most once. We'll look at assertionsaor
complex expressions later.

We'll start by writing a regexp to match integershe range 0 to 99. We will require at least oigit do we will

start with [0-9]{1,1} which means match a digit €tlg once. This regexp alone will match integershie range 0 to
9. To match one or two digits we can increase tagimum number of occurrences so the regexp becfines
9]{1,2} meaning match a digit at least once andastt twice. However, this regexp as it stands moll match
correctly. This regexp will match one or two digitghin a string. To ensure that we match agaimstthole string
we must use the anchor assertions. We need ~ Yedrth when it is the first character in the regeweans that the
regexp must match from the beginning of the striigd we also need $ (dollar) which when it is tasticharacter
in the regexp means that the regexp must matchthatend of the string. So now our regexp is "J1-2}$. Note
that assertions, such as * and $, do not matclclemacters.

If you've seen regexps elsewhere, they may havetbdifferent from the ones above. This is becaosee sets of
characters and some quantifiers are so commoithiathave special symbols to represent them. [gaf]be
replaced with the symbol \d. The quantifier to rhaggactly one occurrence, {1,1}, can be replaceth tie
expression itself. This means that x{1,1} is exatile same as x alone. So our 0 to 99 matcher dmuidritten
Md{1,2}$. Another way of writing it would be "\d{f,1}$, i.e. from the start of the string matchigitifollowed by
zero or one digits. In practice most people wouldent "\d\d?$. The ? is a shorthand for the gifi@nt{0,1}, i.e. a
minimum of no occurrences a maximum of one occeeefhis is used to make an expression optiona.r&gexp
Md\d?$ means "from the beginning of the stringahatne digit followed by zero or one digits andrttiee end of
the string".

Our second example is matching the words 'maittelt' or 'correspondence’ but without matchingiép'mailman’,
'mailer’, 'letterbox’ etc. We'll start by just mateg 'mail’. In full the regexp is, m{1,1}a{1,1}i{1L}{1,1}, but since
each expression itself is automatically quantifigd 1,1} we can simply write this as mail; an 'rollbwed by an 'a’
followed by an 'i' followed by an 'I'. The symbpl(bar) is used for alternation, so our regexp besomes
mail|letter|correspondence which means match 'ordletter' or ‘correspondence’. Whilst this regeutl find the
words we want it will also find words we don't wanich as ‘email’. We will start by putting our nggén
parentheses, (mail|letter|correspondence). Ouxpegtdl matches any of the three words but nowy thiee grouped
together as a unit. This is useful for buildingrapre complex regexps. It is also useful becauakoitvs us to
examine which of the words actually matched. Wealrteause another assertion, this time \b "word dawnyi':
\b(mail|letter|correspondence)\b. This regexp méamagch a word boundary followed by the expression
parentheses followed by another word boundary”.\breessertion matches at a position in the regex@an
character in the regexp. A word boundary is anyword character such as a space a newline or gjiariag or
end of the string.

Regexps provide a rich language that can be usedamiety of ways. For example suppose we wanbtmt all the
occurrences of 'Eric' and 'Eirik' in a string. Twalid regexps to match these are \b(Eric|Eirik\d &Ei?ri[ck]\b.
We need the word boundary \b' so we don't get$8an’ etc. The second regexp actually matches tmaneve
want, 'Eric’, 'Erik’, 'Eiric' and 'Eirik'.

Characters and Abbreviations for Sets of Characters

Element Meaning
c Any character represents itself unless it hgzeaial regexp meaning. Thus ¢ matches the character
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\c A character that follows a backslash matcheshiagacter itself except where mentioned below. For
example if you wished to match a literal carethatlheginning of a string you would write .

\a This matches the ASCII bell character (BEL, 0x07

\f This matches the ASCII form feed character (B¥C).

\n This matches the ASCII line feed character A, Unix newline).

\r This matches the ASCII carriage return chara@ét, 0x0D).

\t This matches the ASCII horizontal tab chara¢it€r, 0x09).

\v This matches the ASCII vertical tab charactef (Ox0B).

\xhhhh This matches the Unicode character corretipgrio the hexadecimal number hhhh (between 0x@d@0
OXFFFF).
\Oooo (i.e., \zero 000) matches the ASCII/Latinareteter corresponding to the octal number 000 (etvD

and 0377).
. (dot) This matches any character (including neejli
\d This matches a digit (QChar::isDigit()).
\D This matches a non-digit.
\s This matches a whitespace (QChar::isSpace()).
\S This matches a non-whitespace.
\w This matches a word character (QChar::isLettBinber() or '_").
\W This matches a non-word character.
\n The n-th backreference, e.g. \1, \2, etc.

Sets of Characters

Square brackets are used to match any charadtez set of characters contained within the squeaekiets. All the
character set abbreviations described above casdmbwithin square brackets. Apart from the charaszt
abbreviations and the following two exceptions haracters have special meanings in square brackets.

A The caret negates the character set if it ocasithe first character, i.e. immediately afterapening
square bracket. For example, [abc] matches &' or 'c', but [*abc] matches anything exceptrd'oor 'c'.
- The dash is used to indicate a range of chamdtarexample [W-Z] matches 'W' or 'X' or 'Y" @t.’

Using the predefined character set abbreviationgoise portable than using character ranges actagenms and
languages. For example, [0-9] matches a digit irst&@ alphabets but \d matches a digit in any &lpha

Note that in most regexp literature sets of charactire called "character classes".

Quantifiers

By default an expression is automatically quardifiy {1,1}, i.e. it should occur exactly once. hetfollowing list
E stands for any expression. An expression is eactexr or an abbreviation for a set of charactees et of
characters in square brackets or any parenthesigedssion.

E? Matches zero or one occurrence of E. This dfimmtheans "the previous expression is optionaiteiit
will match whether or not the expression occurthnstring. It is the same as E{0,1}. For exam@atd?
will match 'dent’ and 'dents’.

E+ Matches one or more occurrences of E. Thiseiséme as E{1,}. For example, 0+ will match '®;,'0
'000', etc.
E* Matches zero or more occurrences of E. Thikéssame as E{0,}. The * quantifier is often usedaby

mistake. Since it matches zero or more occurreit@@ match no occurrences at all. For examplevé
want to match strings that end in whitespace aedhes regexp \s*$ we would get a match on evemygstr
This is because we have said find zero or moreespéce followed by the end of string, so evengsirin
that don't end in whitespace will match. The regerpwant in this case is \s+$ to match strings lilaae
at least one whitespace at the end.
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Matches exactly n occurrences of the exprassidis is the same as repeating the expressionestFor
example, x{5} is the same as xxxxx. It is also sane as E{n,n}, e.g. x{5,5}.

Matches at least n occurrences of the expoess

Matches at most m occurrences of the expogssThis is the same as E{O,m}.

E{n,m} Matches at least n occurrences of the exgioesand at most m occurrences of the expression.

If we wish to apply a quantifier to more than jtlg preceding character we can use parenthesesup gharacters
together in an expression. For example, tag+ matatie followed by an 'a’ followed by at least &giewhereas
(tag)+ matches at least one occurrence of 'tag'.

Note that quantifiers are "greedy". They will matdmuch text as they can. For example, 0+ wilchnas many
zeros as it can from the first zero it finds, €¢0005'".

Assertions

Assertions make some statement about the texeaddimt where they occur in the regexp but thepatomatch any
characters. In the following list E stands for &xpression.

AN

\b

\B

(?=E)

(?'E)

The caret signifies the beginning of the strifigou wish to match a literal ~ you must escapeyitwriting
\". For example, ~include will only match stringhich begin with the characters ‘#include'. (Whw t
caret is the first character of a character det$ta special meaning, see Sets of Characters.)

The dollar signifies the end of the string. Feairaple \d\s*$ will match strings which end with igitl
optionally followed by whitespace. If you wish tatoh a literal $ you must escape it by writing \$.

A word boundary. For example the regexp \bOKéans match immediately after a word boundary (e.g.
start of string or whitespace) the letter 'O’ themletter 'K' immediately before another word baany
(e.g. end of string or whitespace). But note thatassertion does not actually match any whitespadfe
we write (\bOK\b) and we have a match it will ogigntain 'OK" even if the string is "It's OK now".

A non-word boundary. This assertion is true vetver \b is false. For example if we searched fan\B in
"Left on" the match would fail (space and end ot aren't non-word boundaries), but it would rhatt
"tonne".

Positive lookahead. This assertion is trubdfexpression matches at this point in the regéapexample,
const(?=\s+char) matches 'const' whenever it iei@d by 'char', as in 'static const char *'. (Canepwith
const\s+char, which matches 'static const char *'.)

Negative lookahead. This assertion is trubefexpression does not match at this point irregexp. For
example, const(?\s+char) matches 'const' exceptvithis followed by 'char'.
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Frequently Asked Questions

What are the restrictions of Demo Mode?

X-HDL contains a demonstration mode that allows §@tun the tool, with some restrictions, when @itilou are
trying out the tool to see how well it will meetwyoneeds, or when a product license is not cugrenilable. In
demo mode, the translator is fully functional exdbat the file size is restricted to 1024 bytes.

What information from my computer do | need to @b evaluation/permanent license?

To generate a license for your copy of X-HDL, X-Trededs to know the host ID of your computer. Theesh way
to find the host ID of your machine is to run X-HPdnd select Help->Host ID. This will invoke a diglbox
showing the host ID of the machine. Alternativelgu can run the ximhostid program included with ®1H

We are currently using X-HDL version ***. Is a morecent version is available?
The most recent version of X-HDL is always avaiabh the X-Tek web-site at:
www.x-tekcorp.com

Why is X-HDL inserting strange functions into mystétant VHDL code?

When X-HDL translates Verilog to VHDL, it often ri®eto convert one type to another. To do so, it 06& ek
created functions. Also, bit-reduction operator¥@rilog are translated to equivalent function¥HDL. These
functions can be found in the packages locatetar$XTEK_HOME/packages directory.

Why don't the source VHDL package code appearardkultant Verilog?
VHDL package information is included in the resottaode using the “include compiler directive. dfly translated
code does not contain a “include for the desirattgge check the following:

1) Make sure the package has been translated

2) Make sure you have specified a database imgpgr the package

Why doesn't the source Verilog “include file coggear in the resultant VHDL?
This usually means that X-HDL could not locate fileespecified in the “include compiler directive.

Why are my Verilog parameters being translated WL generics?

Any parameters defined immediately after the pisttdf a module definition are subject to beingroidelen by the
parent module in Verilog using the parameter oderri#(..) syntax. To retain this capability in tesultant VHDL

code, those parameters are translated to VHDL genédro prevent a parameter from being translasea generic
make sure at least one input/output/inout declamgtreceeds it in the code.

Why don't my Verilog “define directives get trartethto VHDL constants?
Verilog "define directives are actually text regatent macros, not constant definitions. Thereforier to the
translation process, X-HDL replaces the define it specified text.

If my VHDL is contained in separate entity/archttee files the resultant translation file is migsthe entity
information.

When translating separate entity/architecture fibessure to select the 'Preserve Filename' (-pr&seption. This
will place both the translated entity and architeetcode into the desired file.
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Software License Agreement

WARNING: INSTALLATION AND USE OF THIS SOFTWARE ISSBJECT TO THE FOLLOWING
SOFTWARE AGREEMENT AND LIMITED WARRANTY. BY INSTALUNG THE SOFTWARE BUYER
ACKNOWLEDGES READING, UNDERSTANDING AND AGREEING TAHIS AGREEMENT.

1. GRANT OF LICENSE:

X-Tek Corporation hereby grants User/Buyer a nothesive, non-transferable, perpetual, royalty-med
worldwide license to use the Licensed Software.aigyright to use the Licensed Software terminafemn the
violation of any material provision of this Licens€any provision of this License shall be heldo®m unenforceable,
such holding shall not affect the enforceabilityaofy other provisions hereof. The "Licensed Sofeivamcludes the
X-HDL computer program and associated audio-visuaterial and other documentation.

2. NUMBER OF LICENSED USERS:
The number of simultaneous users of this softwaspéecified and controlled by the license key(syjoled by X-
Tek to the Buyer. X-Tek reserves the right to chaadditional fees for re-issuing of license keys.

3. PROPRIETARY RIGHTS:

Buyer agrees to take all reasonably necessary siepwsure that the provisions of this Licensenateviolated by
Buyer or by any person under Buyer's control oBiuryer’s service, and Buyer shall not, nor shall &ugause or
permit any such person to disassemble, reverseitmrdpcrypt, or tamper with the Licensed Softwakib.
copyright, patent, trade secret, trademark andr atitellectual and proprietary rights in the LicedsSoftware are
and shall remain the valuable property of X-Tek.

4. REPRODUCTION AND COPYRIGHTS:

Portions of the Licensed Software are entitledrtiigrtion under Copyright laws. Buyer may not cogdigw
anyone else to copy, or otherwise reproduce anygbéine Licensed Software without the prior writteonsent of
X-Tek, except for backup purposes and to inst&lltitensed Software on Buyer’s system. Buyer mayemove
or omit any copyright or other proprietary noti¢esm the Licensed Software. Ownership of all copgeetained
by X-Tek. Buyer may not copy the printed documeaataiccompanying the Licensed Software.

4a. LIMITED WARRANTY AND DISCLAIMER:

X-Tek warrants the media on which the Licensedv@aie is provided to be free from defects in materdad
workmanship for one (1) year after delivery. Deffiezimedia may be returned for replacement withbatrge
during the one (1) year warranty period unlesateelia have been damaged by accident or misusekX-Te
warrants, for one (1) year after purchase, thatitfstered Licensed Software substantially confoiorthe
documentation and is without material defects. Byithis Warranty period, X-Tek shall promptly prdeiall
Releases, Updates, and Upgrades at no additiosatacBuyer. X-Tek warrants that X-Tek or X-Tek'sndors
have legal title and rights of ownership of thet®afe and supplemental documentation, and that KFHBs all
necessary rights, title, and interest to grantitpiets set forth herein to Buyer. X-Tek warrantattthe Software
does not infringe any intellectual property rightaay third party. X-Tek warrants that the Softwaomtains no
disabling code and is free from any viruses atithe of delivery to Buyer. X-Tek also warrants thta Software
(i) will function without error or interruption rated to Date Data from more than one centuryti@)Software
requires all Date Data (whether received from ysarstems, applications or other sources) includedication of
century in each instance; and (iii) all date ougmd results, in any form, shall include an ind@abf century in
each instance. As used herein, "Date Data" meandata or input which includes an indication ofeference to
date. Notwithstanding anything to the contrary eared in this Agreement, X-Tek represents and wasrdhat
there will be no disruption in the delivery of Seéire or Services under this Agreement as a rebaolt due to the
date change from and between December, 1999, andrda 2000, nor due to the year 2000 being ayeap.

Any implied warranties are limited to the duratioithe express warranties above. X-TEK’s entirbility and
Buyer's exclusive remedy shall be, at the optioBwoyer, either (a) return of the price paid or r@air or
replacement of the Licensed Software that doesneet the foregoing warranty and is returned to X<TEny



HDL Translation with X-HDL

replacement software will be warranted for the ri@aher of the original warranty period or thirty (3fays,
whichever is longer.

THE FOREGOING EXPRESS LIMITED WARRANTIES ARE IN LIEOF, AND X-TEK DISCLAIMS ALL
OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDINGWBI NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARICULAR PURPOSE.

5. LIMITATION OF LIABILITY:

EXCEPT AS PROVIDED FOR UNDER SECTION 6, BELOW, INDNEVENT WILL X-TEK ORITS
DISTRIBUTORS OR DEALERS BE LIABLE TO BUYER FOR INRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, INCLUDING, WITHOUT LIMITATION, LOSS OF INCOME, USE OR
INFORMATION; NOR SHALL THE TOTAL LIABILITY OF X-TEK AND ITS DISTRIBUTORS AND
DEALERS EXCEED THE AMOUNT PAID FOR THE LICENSED SOWARE.

6. INTELLECTUAL PROPERTY INDEMNIFICATION:

X-Tek shall defend, indemnify and hold Buyer harsslérom any costs, expenses (including reasonéiolenays'
fees), losses, damages or liability incurred besafisictual or alleged infringement of any pateopyright, trade
secret, trademark, mask work, or other proprietigtyt arising out of Buyer’s use of the licensedt®are or
Services provided by X-Tek. Buyer shall notify XKTef such claim or demand. With respect to Softwxrd ek’s
indemnification under this subsection applies dalty(i) unmodified Software licensed to Buyer; @dftware
modified by X-Tek for Buyer; and (iii) Software mifidd with X-Tek’s express permission.

If a third party's claim endangers or disrupts Bisyase of the Software, X-Tek shall, at Buyer'siop and at no
charge to Buyer, (a) obtain a license so Buyer cmaginue use of the Software; (b) modify the Sofev®a avoid
the infringement; (c) replace the Software wittoapatible, functionally equivalent and non-infringiproduct; or
if these options are commercially unreasonabledfilind to Buyer the amount paid for the Software.

7. CONSUMER RIGHTS:

For personal, family, or household use of the LésehSoftware some states and provinces do not #ilew
exclusion of limitation of incidental or consequahtlamages or limitations on how long an impliegrsanty lasts.
So, the above limitations or exclusions may notyappBuyer. These warranties give Buyer speciigdl rights
and remedies; Buyer may also have other rights@amedies which arise from operation of law and Jeoyn state
to state or province to province.

8. U.S. GOVERNMENT:

The Licensed Software and documentation is acquitdtdRestricted Rights. Use, duplication or distice by the
Government is subject to restrictions as set fortbubparagraph (c)(1)(ii) of the Rights in TecliData Clause as
DFARS 252.227-7013. Contractor/Manufacturer: X-TERRPORATION, 6304 Chickaloon Drive, McHenry, IL
60050.

9. TERM AND TERMINATION:

Licensee may terminate this agreement by givingek-ritten notice of termination. X-Tek may terntiaahis
agreement by giving Licensee written notice of feation if Licensee commits a material breach herdpon any
termination due to material breach, Licensee stebe all use of the Licensed Software associatbdsuch
termination, and destroy all copies associated sutth termination then in its possession.

10. EFFECT OF AGREEMENT:

This agreement and any agreement between theggaierning access to Licensed Software-compaiife
embody the entire understanding between the pavttagespect to, and supersede any prior undeatstgror
agreement, oral or written, relating to the LicehSeftware and documentation.

11. GOVERNING LAW:

This agreement shall be governed by and constronddrithe laws of the State of Illinois, U.S.A. gdiction. All
parties hereto agree to the jurisdiction and vesfube courts of McHenry County, Illinois, and hieyevaive any
other venue or jurisdictional rights.
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12. OTHER PROVISIONS:

Neither this agreement nor any part or portion desball be assigned, sublicensed or otherwisesteared by
Buyer. Should any provision of this agreement bd tebe void, invalid, unenforceable, or illeggl & court, the
validity and enforceability of the other provisiosisall not be affected thereby. Failure of a ptotgnforce any
provision of this agreement shall not constitutéeiconstrued as a waiver of such provision ohefright to
enforce such provision.



