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About This Book

Overview

This book is designed to allow you to quickly become proficient in nLint, the
comprehensive HDL Design Rule Checker. The book should be read from
beginning to end. Sections you are already familiar with can be skipped.

Audience

The audience for this book includes chip designers who require faster and more
efficient automated and customizable checking tools.

This document assumes that you have a basic knowledge of the platform on
which your version of nLint runs: Unix, Linux, or Windows NT; and that you are
knowledgeable in Verilog/VHDL and digital logic design.

Book Organization

ThisnLint User Guide and Tutorial is organized as follows:

“About This Book” provides an introduction to this book and explains how
to useit.

“Installing nLint” lists supported platforms and explains how to install
nLint and to set up the associated files before starting nLint.

“Introduction” provides an overview of nLint, the comprehensive design
rule checking system.

“Quick Start” guides you step-by-step through nLint checking process.

“Clock Source Tree Extraction Tutorial” guides you step-by-step through
clock analysis.

“User Interface” describes the graphical user interface and primary
windows, including Project Window, Editor Window and Output Window.

“Rule Organizer” explains the menu commands in Rule Organizer.
“Report Viewer” explains the menu commands in Report Viewer.

About This Book 1



“Pragmas’ describes two types of pragmas supported in nLint.
“Command Line Options’ covers the command line syntax to invoke nLint.
“Rule Groups” explains the design and readability issues of rule groups.

“Rule Setting File” providesthe file format of rule setting (RS) file, which
is used to configure the checking rules and arguments for each rule.

“Suppress a Violation” describes all the aspectsthat will affect the report of
aviolation in nLint.

“Clock Source Tree” describes the concept of clock domain.
“Index” isthe index to this book.

Conventions Used in This Book

The following conventions are used in this book:

Italics font is used for emphasizes, book titles, section names, design names,
file path and file names within paragraghs.

Bold font is used to emphasize menu items, function keys, button name, i.e.,
Create Path command, press F2 to save, click OK button, etc; Menu ->
Command identifies the path used to select a menu command.

Blue text is used to outline text area for active hypertext links; it helps you
jump to the reference topic.

courier type isused for program listings, TCL command and arguments.
It isalso used for test message that displays on the screen. For instance:

TypedinText iSused to indicate a paragraph text that a user needs to type
in. For example, type £ilename and then press Return.

NOTE describes important information, warnings, or unique commands.
Left-click or Click means click the left mouse button on the indicated item.
Middle-click means click the middle mouse button on the indicated item.
Right-click means click the right mouse button on the indicated item.
Double-click means click twice consecutively with the left mouse button.

Shift-left-click means press and hold the <Shift> key then click the left
mouse button on the indicated item.

Shift-right-click means press and hold the <Shift> key then click the right
mouse button on the indicated item.

Drag-left means press and hold the left mouse button, then move the pointer
to the destination and release the button.
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Related Publications

e nLint Rule Category
Gives detailed description on nLint checking rules, provided with rule
message, rule group information and reference of Verilog/VHDL coding
example.

e nLint Guide to User-definable Rules and Open KDB Reference Manual
Provides guide to user-definable rules (UDR) and Open KDB Reference.

* nLint Release Notes and Installation Files

For current information about the latest software version, see nLint Release
Notes shipped with the product and the Installation Filesin the distribution
directories.
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Introduction

Overview

nLintisaHDL design rule checker that can help hardware designersto create
syntax and semantics correct HDL code. Specifically, nLint readsin HDL source
code, analyzes it, and outputs warnings and errors (including error position and
error messages) in areport viewer. Through this comprehensive checking
scheme, nLint automatically identifies coding errors, such as asynchronousloop,
gated clock, RTL and gate level simulation mismatches, etc., which might
otherwise get carried unnoticed into simulation, synthesis or ATPG stages. In
other words, nLint can catch errors at design entry time, thus preventing the
designers from wasting time in finding and correcting errors, especially those
careless mistakes, at alater design stage. This can significantly speed up the
design process.

nLint enforces naming conventions and coding stylesto improve the source code
readability and maintainability. In the SOC erawhen IC design routinely
involves ateam of designers and reusable components (1P's) are not uncommon,
it is very important that designers can read each other’s code with relative ease.
Inthisregard, nLint is an invaluable tool.

Meanwhile, nLint also verifies clock domain in the design. It automatically
extracts clock domainsin the design and listsall crossing paths between different
domains. Based on the knowledge of clock domain, nLint may check those clock
domain related rules.

nLint checks against copious amount of RMM compliant” rules. In detail, nLint
supports about 300 semantic rulesfor Verilog and 500 rulesfor syntax checking;
meanwhile, it also supports about 300 semantic rules for VHDL and about 230
rules for syntax checking.

nLint is a self-contained EDA tool. It does not require a simulator, synthesizer,
or any other EDA tools license to run.

nLint supports User-defined Rules (UDR) checking. Based onthe TCL interface,
user can write procedures to query design information and to check design rules.

nLint provides a complete user-friendly environment for error viewing and
correction. User can use the built-in editor to edit the source code while viewing
the errors. After editing, user can save the edited source code and re-run nLint to
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verify that those errors have indeed been fixed. These checking, viewing and
correcting tasks can all be done efficiently in the GUI environment that nLint
provides.

You may execute nLint by the following modes:

» aGUI mode, which provides a user-friendly interface for various tasks,
such as linting, viewing error, €etc.

» abatch mode, which performs the rule checking and reports errors and
warningsin file.

" Reuse Methodology Manual For System-On-Chip Designs, a Synopsys/
Mentor’s book on IP re-use.

nLint Command Line Options (Batch Mode)

By using nLint's batch mode, you may also take input from the command line,
perform therule checking, and generate an output. To invoke, you need to specify
the source code files to be checked, the output file to save the result, and other
command line options if needed.

See Command Line Options for more details.

nLint Graphical User Interface (GUI Mode)

nLint provides a user-friendly GUI mode for the following services:

* Import design and list all source files, (Project Window)

» Enable or disable rules for checking and organize the rule set by your
favorite, (Rule Organizer)

»  Specify which part of the design files are to be skipped for checking,
(Project Window)

e Start rule checking action, and
* View and correct errors
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Figure: nLint Main Frame, Report Viewer and Rule Organizer

Before invoking the rule checking action, you need to import the source code
filesin Project window. Next, invoke Rule Organizer to configure the checking
rules by clicking the Rule Organizer button or by selecting the Tool -> Rule
Organizer command. Then, start rule checking by clicking the Lint Design
button or by selecting the Lint -> Run command.

During the checking process, a progress window appears, reporting the checking
progress. You may halt the process by clicking the Stop button available in the
progress window if needed. When the checking process is complete, the results
will be shown in areport viewer.

For more information, refer to User Interface.
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nLint Rule Groups

For easy understanding and managing, rules checked by nLint are categorized as
in the following:

Rule groups concerning the use of EDA tools

e Simulation

e Synthesis

« DFT

* VITAL Compliant

Rule groups concerning the design and coding practices
» Design Style

* Language Construct

 HDL Trandation

e Clock

Rule groups concerning the readability

e Naming Convention
* Coding Style

NOTE: Theserulesmay appear in morethan one category. For example, therule
to check for the combinational feedback loopsisunder the Design Style
rule group (it’s not agood design style) aswell asthe DFT rule group
(it cannot be handled by most ATPG toals.)

Rule categories and rules are summarized and explained later in this manual.
Detailed descriptions for each rule can be found in the nLint Rule Category.
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nLint Benefits

Besides helping create syntax and semantics correct HDL code, nLint can be
used to

ensure arobust design style, such as synchronous design, homogeneous
clocking scheme and set/reset signals, etc.

encourage the usage of certain language constructs while discourage certain
others,

enforce a coding style and naming convention among development team
members.

In summary, nLint can

shorten the time the designer will need to spend in various EDA tools, such
as simulator, synthesizer, ATPG tools, etc.,

uncover potential errors at an early stage, thus reducing the need for design
cycleiteration,

create readable and maintainable code to facilitate collaborative design, and
achieve the goal of design re-use.

Introduction 9
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Quick Start

Quick Start: an nLint Tutorial

Inthistutorial, we will use asimple design as an example to guide you through
the major featuresin nLint. Steps we will go through are as follows:

e Specify the rulesto be checked.
e Specify the UDR scripts.
»  Specify the design file (using arunf file).
* Invoke the nLint checking process.
* View and edit errors.
View source code in the built-in editor

- Jump to the source code that causes the errors.

- Edit the source code to correct the error.

- Save the file and re-run nLint to verify that the error has been corrected.
View source code in the Verdi system

- Set source code display to nTrace/nSchema automatically.

- Double-click aviolation and nTrace will display the relevant source code.
- Double-click aviolation and nSchema will display the relevant path.

1. Invoke nLint Graphical User Interface (GUI)

Before we start, we need to get afresh copy of the sample source code, and make
sure that you have write privilege on those files. Please go to the directories:

<nLint install dir>/demo/verilog
And issue the following commands:
> cp -rf original/* .
> chmod 777 *
> cd rtl
Now, let’s start nLint GUI by typing the following command at the shell prompt:

> nLint -gui
The main frame window will be shown on the screen:
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Figure: nLint Main Frame Window

There are three sub-windowsin the main frame window: Project Window, Editor
Window and Output Window.

2. Specify the Design File

Then, we need to specify the design file by using the File -> Import Design
command. After the command isinvoked, aform with the From Library and
From Filetabs will be opened. For this tutorial, we will use the From File
method. Click on the From File tab, an Import Design form appears as shown
below. You can use thisto browse the directories and files on the disk. Please
changethedirectory to <nLint_install_dir>/demo/verilog/rtl and select the run.f
file, as shown below:
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fhomeftim/cases/demo_verilog/r

Figure: File-> Import Design -> From File

Click the OK button to import the design. By default, nLint will compile the
design when import the design files. Then, the file names of the design file will
be listed in the Project Window as shown. Notice that the first fileis
automatically shown in the integrated Editor Window.

WOVAS SOFTWARE CONPIDENTIAL PROPRIETARY HOUTE

This softwace inf ian fidentisl and propri
to Hovas Software Inc. It shall not be reproduced in whole
or in part or transferred to other documenta, or disclosed
to third parties. or used for any purpose other than that
for which it was obtained, without the prior writkten consent
of Hovas Software Inc.

(c) 1996, 1907, 1998 Howas Software Inc.

ALL rights reserved

/* Debussy tutorial case: A sinplified microprogranming-based CPUS
file name: sysbem. v
description: This file is used to initalize the target systen i
and set up the stimulus for the simulations

4

soucce File “COU. "
soucce File “PCU. w"
source file “alu v
End of importing design, Memocy uaed 20233952 Time used 2,

Figure: Show File Content in Editor Window
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3. Edit more than onefil

e a the sametime

When you double-click on afile, the file contents will be shown in the Editor
Window. Clicking the right mouse button on afile displays a shortcut menu with
an Open command and Suppress File Command. Select the Open command.
The selected file will be shown in another editor window, asillustrated bel ow.

M =nLintnLintProject:1> system.v

- jhome/tim/cases/demo verilog/sro/system.v

File Edit Run Tools Window Help

BEEEEEIEIEETEEE

&8

Fllesl Hlela:chy]
8 2 Design
=g

|
5] ALUBY

£/ * HKOVAS SOFTWARE CONFIDENTIAL PROPRIETARY NOTE

contains infornation

1t shall not be reproduced

tware
Software Inc.

confidential and p

]
% ggt:: B LD S
S = 1% & 8 1;;_:_- .
ES Library fles Y L P S
14
15 ial case: A sinplified microprogramming-hased CPU:
16 Cam. it
17 This part nodelize the progran memory for the system opers
13
19 clock: system clocka
20 VHAE: walid me: address where read/write can be perforne
21 E_W: memory r OC MenOry writeid
22 addr; 8-bits ress husi)
source file "CCU, 23 data: 8-<bits data busld
source file “BCU. Y v I
source file "alu. 25
End of importing ded 26| module pramiclock, VMA, R_V, addr, data);
27| dinput clock;
| <0l . p
— ] P pew |1 ee|t [[ovm [[rean |

Figure: Show Filein Another Window

4. Configure to suppress somefiles

Select afile and click on the Suppress button. An unchecked icon will be
attached on the fileif the status of the command is unchecked.

Figure:
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SEEIEEREL
Files] Hierarchy]

B e run.f

(5] fsrcisystem.y
5] fsroipram.y
~|=] Toptodule.y
5] ALUB.Y

[ ccuy

PCUY

¥
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5. Configure to check from a sub-design

Go to the Hier ar chy tab, the design hierarchy tree is shown. Select a node and
click-right to choosethe L int from her e command, which specifiesthe checking
process to lint the sub-design from system.i_cpu.

File Edit Run Tools Window
e IEERIEE
Files] Hierarchy]

E'"EJ::' sy

i ALUB (ALUB)
o1 CCU (CCU)
1 i PCU (PCLI)
g i_pram {pram)

Figure: Lint from system.i_cpu

6. Invoke Rule Organizer

Then, we need to start the rule organi zer by issuing the Tools-> Rule Organizer
command. There are two major windows in Rule Organizer: the one to the left
displaysalist of groups, and the oneto theright displays alist of rules under the
selected group.

File Group Rule View Window Help

@ & [
I
A CompliatiansElabration A |E/T OFfidexhlam Description Sevarity | Argun
Bi nLint = H Meant bi 5 Efror
I Simulation w 22008 'z extended in significant bits Waming
g[ Synthesis M [ Z2003  none zero bils) tuncated Errar
& DFT W [ 22011  combinational loop Waming  SYNC
¥ M ERC_ Ll 22013 asynchronous loop ‘Waming
ﬁ E::'g?_r”agsggon Lo ¥ [ (22014 synchronous oop Waming
x HOL Translation [ [ 22018  apparent loop Wanming
- Coding Style Sl 22018 1" axiended in significant bits ‘Waming
) Maming Convention W [ 22013  bit range oul of Bounds Error
) VITAL Compliant W [ 22024 0 extendad in signicant bits Waming
Ia] Cleck ) 22078  constant conditional exprassion Waming MGG
ixf Bloek Interconnect ¥ [0 22082  portis not connecled Waming NPT
. A CTS [ #2083 parameter bit-width too long Waming 32
Gl i v/ [ [22088 function with branch na rstum velus Waming
&3] IR D IR e ¥ [0 (22088 single-bil logical oparafion on vectors Error
W [0 22091 muffi-bit expression when one bit expression Waming
vl 22109 logical or bitwise OR used in event contral  Wamning
i1 O [E2192 00 zero loop count Error
] [ 7
LIGR: | HONE Language:

| Ready

Figure: Rule Organizer
There are three top groups, Compilation & Elaboration, nLint, and RMM.

The Compilation & Elaboration group, which cannot be removed or modified,
includes the rules for syntax checking.
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The nLint group includes the following ten sub-groups: Simulation, Synthesis,
ERC, DFT, Design Style, Language Construct, HDL Translation, Naming
Convention, Coding Style, VITAL Compliant, Clock, Block Interconnect and
CTS. By default, the Naming Convention, Coding Style, VITAL Compliant and
CTSsub-groupsaredisabled, i.e., rulesin those three sub-groups are not checked
by default. Thisisindicated by ared X marked on the icon of these three sub-
groups. (If for some reasons the default setting has been changed in your
environment, you can usethe Groups-> Enable command to disable these three
sub-groups.)

The RMM group includes the groups and rules that are named by the Reuse
Methodology Manual For System-On-Chip Designs, a book on P re-use.

The IPQ Design Guidelines group includes the groups and rules that are defined
by SoC Technology Center of Taiwan, China.

In the above figure, the active top group is nLint, which is marked with blue
color. The Compilation & Elaboration group will always beincluded in
checking regardless of which is the top group.

You can get help on arule by selecting that rule in Rule Organizer and pressing
the F1 key (Note that the rulesin Compilation & Elaboration group are not
supported currently). After that, if you select adifferent rule in Rule Organizer,
you will need to press F1 again in order to make the online help to jump to that
rule.

7. UDR Scripts

By default, under the demo directory of <nLint_install_dir>, thereisan udr
directory, in which there are two files, udr.ini and action.tcl, for UDR scripts. If
you use

nLint -gui-udr <nLint_install_dir>/demo/udr to invoke nLint, the UDR scripts
from this directory will be loaded. The user-definable rules (UDR) specified in
the udr.ini file are categorized in a User Defined group and these rules will be
added into the active top group and be shown in the Rule Organizer, asillustrated
bel ow.
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o CompilationaElaboration Fl [EOrfaemtian]——— Descripion | Severiy |aigumenti] [
8y nLint W 30002 Instance naming convention Warning U
=] Simulation
a1 ynthesis
1 OFT
] ERC
] Design Style

1 Language Construct

1 HOL Translation

] Coding Style

1 Marming Convention

2 YITAL Comaliant

1 Clock

1 Block Interconnect
G

aedillser Defined)
m ) bl
® ) PG Design Guidelines

i'n i
= 13 |

UDFR: [ omesimmavasiLinkidemodadtiudeini Language: | Vedlog

| instance 5" should be named with prefix and module name 5"

Figure: UDRin Rule Organizer

Thereisonerulein the udr.ini file. Rule 30002 is to check if the instance name
should have a prefix (u_) plus the name of the defined module.

8. Start Checking

In the main frame window, select Run -> Lint to start the checking process.
While running the process, a progress window appears, as shown below.

=] Progress

Begin checking progress...

Checking module <ALLUE= - total warning 35

Stop I

Figure: Show Checking Progress

The progress bar shows approximately how much work has been done, and how
much more to go. You can click the Stop button to stop the checking process at
any time.

9. Viewing and Editing Violations

After the checking processisdone, theresult will bereported in aReport Viewer,
which consists of two sub-windows: Tree and Detail Windows.
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=nLintReportViewer: 3> nLintDE" - demo_y o
File Wiew Domain Tools Window Help

SH| €|

n
@ ) Clock Domaln Analysis
B8] Total - 415 Warning(s), 62 Error(s), 8 Information(s)
7]
5

7] Simulation -4 Warningis)
87 Synthesis -48 Error{s), 57 Waming(s)
& & 73015 - illegal assignment in edge-triggered block - Synthesis - 45 Error(s)
& 3 72118 - expression used in sensitivity list - Synthesis, Language Construct - 1 Warning(s)
23002 - Inferred srorage net in library - Syrthesis - 26 Warning(s]
Synth Wiarning(s) i
i 1 n signal "
a9 230[[4 - inferred mus - g Wamlngts]
& S 23005 - inferred tri-state - Synthesis - 2 YWarning(s)

PCU w84} : latch inferred on signal "TOE" [Z]

s (et %) ’ J
See_hlao

Figure: Report Viewer is Displayed After Checking Process

The reported violations are sorted first by groups and then by rules; they are
shown in atree structure at the upper part of the review viewer. You can click on
the plus (+) icon to expand the rule, thus showing more details, or click on the
minus (-) icon to collapse, thus hiding the details.

When left-clicking on arule message, the detailed information will be shown in
the detail window, the lower part of the report viewer, with three sections: the
first section isthe violation itself; the second is the source code in quick view,
enclosed with arectangular box; and the third section (See Also) liststhe related
violations.

For thistutorial, please expand the Simulation rule group, and double-click on
the first rule under that group. Reported messages under that rule is shown as
following.
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<nLint:ReportViewer:3> nLintDE" - fhome/tim/cases/demo_verilog/ri/nLintDE ™"

File Wiew Domain Tools Window Help

SR <> ¥
8 |y Bynthesis -48 Error(s), 57 Warning(s)
8] OFT -1 Error(s), 22 Warning(s) i
8] ERC -2 Warning(s)
8 ] Design Style -13 Error(s), 8 Information(s), 28 YWaming(s)
B ] Language Construct -4 Warning(s)
& £ 22006 - wz extended in significant bits -1 Waming(s)
i m?f 22114 - expression used in sensitivity list-1 Wamlng(s)
. 9’ 2225? poss il

i Yarming : possible loss r horrg ton ¢ $]
o 9 24021 Deﬁne statements shouid be b - !

EL

b s s
Cou, w(99) : possible loss of carcy or borrov in addition or subtraction left operand "MA® ancH
G (& + 1'b1) (G0, w)
2 elae begin

Figure: Report Viewer - Smulation Rule Group is Expanded

When clicking on the violation 22283, the detailed information is shown in the
detail window, in which you can find the modul e definition with port declaration,
notice that thereis a port addr_error. You can also find the module instance
i_maprom, notice that there is no port instance to the port addr_error.

In the tree window of report viewer, double-click on the violation, CCU.v(78),
the Editor Window in the main frame window will open the source file and jump
to the related source code line and highlight it as follows:

b’ <nLintnLintProject1> CCU.V - fhome/tim/cases/demo_verilog/rlfCCLLY
Flle Edit Run Tools Window Help

SR moE|e(a s meoe|l A& %
Fllas] Hisrarcllyl g Wire Mh cacsy;
2 2= Design - EE|
--E..rsrmysm.v 67| #/ Instruction Regist
CCULY [ aluays 0(negedge C19 or negedge reset)
5 FCUY 69|  begin
|5 ALUB.Y ol if (vreset)
Emwouuln.v 71 {IRT_IR2, IR} = O;
aluy 72 alse begin
- {=] fsrcipram.y. T3 (IR7_IR2., IR) - TOB:
@ Lirary files 4| el
= 4 TE| end
TE|
7]
T8 E {
79 - dout (HAE)
&0| . addr_erroc());
Bl
7 BE // next address daks selector -
- 3T T —— |

Total 393 Warning(s), 9 Information(a), 61 Erroc(s)

Loading report DB file . |

Totslly 415 Warning(s), 62 Ecror(s), § Infornation(s) loaded
Loading report DB File, done!

Figure: Show Related Source Code in Editor Window
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You can see that the error is about the open connection on the addr_error
instance port. Let's just assume that we can ignore that for now.

Next, let'sexpand the L anguage Construct rule group. You will seethat the first
violation is about clock driven by expression.

hd =nLint:ReportViewer:3> nLintDB® - fhome/tim/cases/demo_verilog/rtifnLintDE
File Wiew Domain Tools Window Help
SH e ¥

8 |y Bynthesis -48 Error(s), 57 Warning(s) i

8] OFT -1 Error(s), 22 Warning(s)

8 ] ERC -2 Warning(s)

8 ] Design Style -13 Error(s), 8 Information(s), 28 YWaming(s)
8] Language Construct -4 Warning(s)

- & £ 22006 - %'z extended in slgnlﬂcant bits =1 Warning(s)
i 9’ 22119- expressmn used in sensitivity list-1 Warning(s)

i ENECC U8 ) Waming - possible loss of carry or borrow |'\"(dtm':
59 24021 Deﬁne statements shculd be put into one file -1 Warning(s)

EL

b s s
Cou, w(99) : possible loss of carcy or borrov in addition or subtraction left operand "MA® ancH
G (& + 1'b1) (G0, w)

Figure: Report Viewer - Language Construct Rule Group |s Expanded

Double click on the violation message, CCU.v(99), and you will see the
following figure in the Editor Window:

b’ <nLintnLintProject1> CCU.V - fhome/tim/cases/demo_verilog/rlfCCLLY
Flle Edit Run Tools Window Help

2|28 EEE S E fma] o ] &%
Files| Hierarchy | g wire MA_carry;
2 2= Design - EE|
ASTCrsystem v 67|  J/ Instruction Registers
CCUw B8] sluays 0(negedge 019 or negedge reselb)
-~ {=] PEUY 22 begin
ALUEY ol if (vreset)
'ET‘IWDUUR\‘ 71 {IRT_IR2, IR} = 0;
aluy 72 elze hegin
5] fsrefpram.y T3 (IR7_IR2., IR) - TOB:
@ Library niles T4 end
= 4 TE| end
TE|
7
T8
79 P il
&0| . addr_erroc());
Bl|
G B2 /7 nexe address data selectoro v
- 3T T —— |

Total 393 Warning(s), 9 Information(a), 61 Erroc(s)

Loading report DB file . |

Totslly 415 Warning(s), 62 Ecror(s), § Infornation(s) loaded
Loading ceport DB file, done!

Figure: Show Related Source Code in Editor Window
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Thisis about the assignment (next_MA = MA + 1'b1). The carry bit of an
addition is possible to get lost in assignment. Let’s use the editor to modify the
code by adding acarry signal, such asavalue: MA_carry, in theleft hand side of

the assignment. See following figure for explanation.

File Edit Run Tools Window Help

BEEEEREE IR EE T

Files] Hierarchy] g; endcase 3
E--ﬁ Design 93| 4/ Incrementor for memory address
(5] fsroisystem.y a4 always Bi{negedge clock or negedge reset)
=] CCUw a5 hegin
PCU.v 96 if (~reset)
5] ALUBY 97 next Ma = 0;
=] Tophadule.v a8 else hegin
aluy a9 {LEENRY, next MA} = MA + 1°hl;
5] fsrcipram.y 100 end J
@] Library files 101 end
102
| 103 4/ microprogram rom
|
& - [
Al
Linting. ..

Rule setting file = fusr/etc/nLint rs + /dar/nLint. rs
Report db file = /dar/nlReport. rdb.

| [

Figure: Modify Source Code with nLint Editor

In addition, you may also need to modify the declaration of Ma_carry, asshown

below:
File Edit Run Tools Window Help
B PO Egse dsan[oc[l &%
Files] Hierarchy] 60| reg C21; A
61| reg C20;
B e Design 62|  reg C19;
[5] sreisystem.y 63
g ccuy 64
PCLy 65
“[5] ALUB.v 66 J
-|=] Toptodule.y £7 4/ Instruction Register
alu.y 68 always Binegedge C19 or negedge reset)
5] fsrcipram v 691 hegin
@] Library files T if (~reset)
1 {IRT_IRZ, IR} = 0;
| T2 else hegin
]
H -1 [
Al
Linting. ..
Rule setting file = fusr/etc/nLint rs + /dar/nLint. rs
Report db file = /dar/nlReport. rdb.
| |
]
|- P

Figure: Modify Declaration of MA_carry
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10. Save Edited Source File and Re-run the Checking Process

Now, we can save the edited source code, and re-run the checking (by re-issuing
the Run -> Lint command) to verify that the error has indeed been fixed.

11. Set Source Display to nTrace/nSchema

If you are a Verdi user, you can link nLint to nTrace/nSchema. This integration
between nLint and nTrace/nSchema is very useful since many types of errors
reported by nLint involve multiple parts of the source code. To analyze these
types of errors, you need the powerful tracing and viewing capabilities from the
Verdi system.

To set up, you need to use the Tools -> Preferences command in nLint. A
Preferences form opens as shown below:

eneral| Lint] Clack Analysis| Fepar Viswer | Eobuzsyrver| St co Window| Eraject Windms|

General| Detal message | Color|
Daule cick eror will shaw source an
o Defeult editor

~ NTrace

- pTraceinSchena autometicaly |
+ Dofault editormSchema astomaticaly

T nSchema use the same partial sehemetic

1 Regart an mappad fedine

Appy i Ok, Cencel

Figure: Preferences Form

In the Report -> General tab, there are four options under Double click error
will show sourceon: Default Editor, nTrace, nTrace/nSchema automatically
and Default Editor/nSchema automatically. The Default Editor optionis
enabled by default, nLint will display the source code in the built-in Editor
Window. Choosing the nTrace/nSchema automatically option causes nLint to
show the relevant source code in the suitable nTrace/nSchema window. For
example, the information of some violations, i.e. 21001, signal name should be
upper or lower case, is suitable to show source cade in nTrace, while the
information of some violations, i.e. 22011, combinational loop, is suitable to
show source code in nSchema.

When the preferences are set, click OK to closetheform. nLint will savethe new
settings in the nLint.rc file in your working directory. The next time you launch
nLint, it will use the last settings saved in this nLint.rc file.

Next, let's go back to the report viewer in nLint and expand the DFT rule group.
Thereisviolation of rule 22053, which is agated clock. Double-click on the
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violation reported at ALUB.v(97), you will seethat nSchema window isinvoked,
and the path from the gate output to the clock port of the register is shown in the
nSchema window. Following isthe figure.

File Edit View Schematic Trace Tools Window Help

Qe oy

Selected: (0)

& | Command Done

Figure: Gated Clock Error is Shown in nSchema Window

At this point, we can invoke the nTrace window to display the source code of the
gate inferred and the register inferred, and drag the or gate over (from nSchema
window). In the nTrace window, we can see clearly about the inferred or gate.

File Wigw Source Trace Tools Window Help

@‘|®| o] Ly | /|£‘ ﬁ|5electeu:(5)510
A ee 23 0 = 87hoos &
gl system B3 e Yo = 87ho0;
Bl iepu (TP 50 41 0 = PLs
B {01 _ALUE (ALLE) 91 5; Y6 = THR_tmp:
@ [Z] 3 primitives 92 B2 Y0 = ACC_tmps
o _alu (aluy 53 default: Y0 = 87ho0;
] I_CCU (CCL)
o I_PCU (PCLY

03 ? zero_flag ¢ carry_fFlag:

i_pram (pram
IR BT, CHI1] & ¢IRCL] ™~ met 1))y J

99| always Binegedge clock or negedge reset)
100| begin
101 if (lreset) [MR_tmp = 87hOO;

ul [ | I
source file "TopModule,u” A
source file "ALUB,w"
source file "CCUL"
source file "PCUw"
source file "alus”

Linking,,, O error{s}, 0 warningi{s}

Total O erroris). 0 warning{s?

=

ol TR -

Figure: Inferred OR gate is shown in nTrace Window
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Then you can drag the register over. The source codeinferred by the register will
be shown in nTrace window as below:

File Vigw Source Trace Tools Window Helg

A EODE[w|¢ean+ v 5@ &%
w 3

Selected: (2] reset|

5

o system 60| assign TOBO = (C1 == 03 7 I0B 3 TOB:

B _cpu (P Bl

EQ I_ALUB (ALUE) B2|always RBinegedge C5 or regedge reset) begin
&[] 3 primitives 63 if (“rezet) IIR = &"ho:

S i_alu {alu) Ed4 else IIR = TOBO:
H E% LCCU (CCLy E5| end
I i PCU (PCL)) BE|assign data = (“C1} ? IIR : 8'bzzzzezzz:

“fpd _pram {pram)

ge reset} begin J
7 h00s

_| 72

ol [ 4 | |
source file "TopModule,w" X
source file "ALUB,w"
source file “CCU,u"

source file "PCU,w"
source File "aluw®
i

Linking,.. 0 erroris}, 0 warning{s)
Total 0 error{s), 0 warningis?

[ I -

Figure: Inferred Flip-Flop Register is Shown in nTrace Window

If you want to change back to the nLint Editor Window for source code display,
you need to follow the same steps starting from Tool s -> Preferences-> Report
-> General, and click on the Default Editor button.

12. The UDR Violations

After linting the above design, we can also see that there are violations in the
User Defined rule group. Click on the first violation under rule 30002, you will
see the report viewer as follows.

», A > NI e e n -0
File Viow Deman Tocls Windoe Help
Shj=e +

&) Clock Domain Analysis
B Total - B Warning[s)

Kl
_, Sarciayatem(34) | Waming  nstance i_prem’ should be named with pref: snd madue name 'G_prar
Py ALUEY(7Z) : Warning : instance 'i_aki’ shaukd be nemed with prefi and module nams 'u_alu’

_f CCLLY(TE] - Warning : instance 'i_maprom’ shaukd be named with prefiz and module name ‘u_maprom’
_f CCLLW(104) : Waming : nstance i_mgrom’ shaukd be named with prefix and module name 'y_mgram’

_f Tophdadule v(SE) : Warring ! ingtanea ‘|_POU should be nemed with pred: and moule name u_POU
_f TophdadulewiT2) - Warring : instance 'I_ALUE should be named with prefiz and module name ‘u_ALLIS*
_f Tophadule v{88] - Warning ; instance 'I_CCU' should be named with prefix and meduls name ‘u_CELE

Figure: UDR Violations

Then you can edit or trace source codes with the procedures mentioned earlier.
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Clock Source Tree Extraction
Tutorial

Overview

In this tutorial, we will guide you through major features of clock analysis with
asimple design as an example. The step goes as following:

» Extract clock source tree

»  Specify design under analysis

» Load Clock DB into the Verdi system

o Extract mix-clock domain paths

»  Specify virtual clock source and primary ports

e Structura proving the mix-clock domain paths with template

» Export information into ASCII file

e Command line options

Prepare the demo cases

Create aworking directory and copy the demo files gate.f, top.v and
process_gate.v to the working directory. The three demo files are located in
<nLint_install_dir>/demo/tutorial/. Please go to the working directory to apply
the following steps. Before you begin, please set environment variable as.

setenv TURBO_LIBS 1silOk u
And invoke nLint with GUI mode by:

nLint -gui -f gate.f

Extract Clock Source Tree

After import the design file "gate.f" into nLint by File -> Import, invoke
command Run -> Create Domain.
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File Domain Tools Window Help
sdeey

8 ] Clock Domain Analysis

| Big] Source top.clock, Unresolved Comb Source

| & ] top.clock_posedge
B ] top.clock_negedge
Bg] Source top.u_proc.u_cirlclk_alu, Levell, phase unknown
B Source topu_proc.u_ctrl.elk_send, Leveld, phase 0

| Big] Source top.clk_rec, Unresolved Comb Source

i B top.clk_rec_posedge

1 Wix-Clock Domain Paths

] Total - 0 Viclation

B

|| FFEEE

Figure: Result of Extracted Clock Source Tree

In above result, there are two clock source trees. Oneisdriven by top.clock,
which is un-resolved. The other is top.c1k rec, which isalso un-resolved.

Invoke the Verdi system with the Tools -> Debussy command in the nLint main
frame window. Please set the correct path of the Verdi systemin Tools ->
Preferences -> Debussy/Verdi.

The Verdi system will load the same design. Invoke nSchema on the top module,
you can see there is no port and there are initial statementsin it. The clock
sources come from the initial statements. So they are all un-resolved.

Specify Design Under Analysis

Most design filesincludetest-bench. It isnot convenient to load a separate design
files exceptional for nLint. Under such situation, you can set the Design Under
Analysisin nLint.

Click the Hierarchy Tab in nLint main frame window. Use right-mouse-button
command on top.u_proc t0 set Lint From Here as following figure shows.
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File Edit Run Tools Window Help

AEEEERE IR EE

Files] Hierarchy] 1| |+ by Tim: for c
2 *

=l 1 3 = Feadne

B3 1y proc (proc

L u_rom (rom_

Set Macro Cell

Suppress Checking hModule -stn
Suppress Checking Module Becursively - smmr
Show Definition

Show Calling

Figure: Invoke Lint from Here

It will invoke awindow as following for you to confirm to the setting of Lint
From Here, or Design Under Analysis.

File: Edit Run Tools Window Help
AEEEEREICIEEEE

Files] Hierarchy]

% Project Setting

ElE : General] Clock Analysis|
81y proc (process): - ] ] 6] T
E'j U_rom (rom_beha) Lint Entry | Top | DE File| kMemary WE Sighals | Supg

Lint from here(i.e. Design Under Analysis):

‘ top.u_proc

Figure: Design Under Analysis
Click OK to confirm to set the top.u proc asthe design for analysis.

By this setting, the boundary of the design will be changed to top.u proc. It
means:

» Design out of scope top.u_proc Will not be analyzed.

e Theportsof top.u proc are primary ports of the design.

» But any full scope string will still start from top.

Repeat the Run -> Create Domain command in nLint main frame window. The
result of Clock Source Tree extraction is becoming as following figure.
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File Damain Tools Window Help

FIE L I

8] Clock Domain Analysis
B ] Total 2 Clock Source Tree(s)
B g Source top.u_proc.clock, Resolved to Pl
. B[ top.u_proc.clock_posedge
- B]top.u_proc.clock_negedge
. B Source top.u_proc.u_ctrl.ell_alu, Levell, phase unknown
- B Source top.u_proc.u_ctrl.elk_send, Leveld, phase 0

T

- 8] topu_procclk_rec_posedge
-1 Wix—Clock Domain Paths
1 Total - 0 Violation

| ] ]

ElL

Figure: Clock Source Tree Extraction after Design Under Analysisis set

The two clock sources become resolved to primary input.

Load Clock DB into Verdi

Invoke Report Viewer menu command File -> Save, to save the clock db. You
can load the clock db in the Verdi system by invoking nSchema -> File-> L oad
Clock Domain Results. Choose the clock db saved from nLint to load. Thenthe
clock source tree will be listed in the Verdi system as following.

Clock Domaln:
E;‘l‘-unum.uue: i 1 IH

Fsobed

topu_prec.dlack
E-T_‘l:upuyoc chock (1) 2 z Resated
{1 topu_pree.cock i) 3 57 Fissabedt
A top u_procu_ci ck_zhs
1 top_proe.u_cti ok _zhs (r) ] & Lreesalod

é—?np u_pree y_cte clk_send

{1 hopu_pro.u_ct lk_send r) 5 1 Lreusalved

I ]}

Show On:
 File Viewer ~ nSchema | show | Hiight.. | Save.. | Show Disabled Gate | Close |

Figure: Clock Source Treein Verdi
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Then you can put the clock sourcetree, internal clock source or the clock domain
interested into nSchema. Following is nSchema view of clock source

top.u_proc.clock.

Elle Esit Wizw Schemafic Trace Tools Window Help

<& Command Dang

Figure: nSchema view of clock source tree top.u_proc.clock

Extract mix-clock domain paths

Then we can continue to analyze the crossing paths between clock domains.
Invoke Report Viewer menu command Domain -> Mix Clock Domain
Extraction. A window as following will be popped up.

Clock Source Tree Clock Saurce(Frorm) |
& T 5
=[] top.u_proc.clock yoe | ource |
& top.u_proc.clk_rec = | [Tree top.u_proc.cloc Del |
== | [Tree top.u_proc.clk_re Del All |
e

Clock Source(To)

Type | Source = |

> R G| R |

] Tree top.u_proc.cloch Del |
==

Tree top.u_proc.clk_re Del All |

] i3

_| Report the cressing paths between <From= and <Te= clock domains under same root |

OF. Cancel 1

Figure: Set Mix Domain

Add the two clock source trees to both of the Clock Source (From) and Clock
Sour ce (To) boxes. It directs nLint to check the crossing path from clock source
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tree top.u proc.clock to clock sourcetree top.u proc.clk rec andvice
verse.

Click OK to extract the crossing path. The result is shown in following.

Flle Domain Tools Window Halp

o R R ARG T

8 _] Clock Domain Analysis
@ _ Total 2 Clock Source Tree(s)
8 _ Mix—Clock Domain Paths
B8 ) top.u_proc.clk_rec_posedge to top.u_proc.clock_posedge; Total 1 pain(s);
B % Register pairs nat proved. Total 1 pain(s) B

_fytop.u_proc.u_re k_reg —> top.u_proc.u ctria reg!
B ) top.u_proc.u_ctrl.clk_send_posedge to top.u_proc.clk rec_pnsedge Total 1 pair(s);
8 ) top.u_proc. c[nck_pnsedge to topu_proc.clk_rec_posedge; Total B pains);
| Total - 0 Violation

| [}

=i El

fprocess_gate w{275): top u_proc u_rec rec_ack_req -3 top.u_proc. u_ctrl sck_1_reg
[Elrec_ack_reg -» rec_ack
E7d E0 U4 ¢ . A(zend 2), _Bfoper), .EZ(NL) );

'vl), .cP{clock), .CD(reset), .Q(rec_:

t), .zend(zend), .data(datal),
_ack), .rec_data{data_rec) );

. .addc(addc), . deta(datal), .dataZ( ‘

; eset(reset], data_inl(datal), .data in2{

Figure: Theresult of Crossing Path

In the result, the crossing paths are grouped by domain pairs. From beginning to
the end, there is one crossing path from domain positive triggered by
top.u_proc.clk rec tothe domain positive triggered by top.u proc.clock;
there is one crossing path from domain positive triggered by

top.u proc.u ctrl.clk send to domain positive triggered by
top.u_proc.clk_rec; thereare8 crossing pathsfrom domain positivetriggered
by top.u_proc.clock to domain positive triggered by top.u proc.clk_rec.

If you expand thefolder of the domain pair, you can find theregistersinformation
of the crossing path. Also in detail window, the path information is listed from
the start register to the end register.

If double clicking the register pair, nLint will show the path of register pair in
nSchema. Following istheresult if you double click the highlighted register pair
in above figure.
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File Edit Wiew Schematic Trace Tools Window Help

(OO RS o T A 7 N

Selected: (0)

& | Command Dong

Figure: Crossing Path shown in nSchema

Specify virtua clock source and primary ports

In above crossing path extraction, we do not consider the primary ports. For
example, the primary input port top.u proc.cmd_data comes from outside
block and sampled by another clock c1ock ram. We can consider such primary
ports as sequential elementsin extracting crossing path.

In nLint main framewindow, invoke Run -> Project Setting -> Clock Analysis
-> Virtual Clock Source, you can specify avirtual clock named ciock ram as
following.

Genaral| Clock. Analysis |
Unconcerned Signajs] Clock. Cell] Clock. Source] Virtual Clack Sourcs] F'I.l'PO]

Wirtual clock source Clock source
clock_ram |
I Containing:
Ean;
| Clock Source Factor |Phase shift .i
v v
Load Save As Apaly | 0K | Cancel |

Figure: Specify virtual clock source clock_ram
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Click Apply to enable the setting.

After that, you can specify the primary ports asvirtual clock source. Choose the
clock_ram in Clock Source field. Select pos-edge box as the trigger edge.

Highlight the primary port top.u proc.cmd_data and apply the clock source on
it.

General| Clack Analysis |

Unconcemed Signajs] Clock Cell] Clock Source] Wirual Clock SUUICB] PL’PO]

Design Under Analysis(ie. Lint from here) [yon1 proc

Ports li Clock Source fiock o] | pos-edge —
st AEEH' Clear |

Port | Direction | Clock Source | Edge | |5
fop.u_proc.addr output A A
top.u_proc.clk_rec input I I
top.u_proc.clock input e A

top.u_proc.cmd_data input clock_ram pos-edge

top.u_proc.data_rec output A A
top.u_proc.data_sum output A NIA
top.u_prac.reset input Mia T

ol I.--

Sart By MName — | Fileter
Load I Save As Apply I k. | Cancel |

Figure: Specify primary port for virtual clock source

Click Apply to let the setting take effect.

After that, repeat the clock source tree extraction by Run -> Create Domain.
The clock source tree with virtual clock source clock_ram asroot will be listed
as following.
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Figure: Virtual Clock Source Tree

The primary port cmd_data islisted under the virtual clock source tree like
registers.

Repeat the crossing path extraction command Domain -> Mix Clock Domain

Extract. And add the virtua clock source tree into both the From Domain and
To Domain lists.

Figure: Add Mirtual Clock Source Tree in Mix-Clock Domain Extraction

After click OK, additional crossing path from the primary input port cmd_data
will be extracted as following.
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File Domain Tools Window Help

L IE L Ik

8 Clock Domain Analysis
@) Total 3 Clock Source Tree(s)
8 _] Mie-Clock Domain Paths
§ m_posedge to top.u_proc.clock_posedge; Total 18 pair(s);
2 &R airs not proved, Total 18 pair(s]}
% topu_proc.cmd_data —= topu_proc.u_ctrih_cmd_reg[0]
~ %\ topu_proc.cmd_data —= topu_proc.u_ctrid_cmd_reg[1]
A topu_proc.cmd_data —= topu_proc.u_ctrld_number_reg[1]
-~ topu_proc.omd_data —= topu_proc.u_ctrl_number_reg[2]
% topu_proc.cmd_data -= topu_proc.u_ctrld_number_reg[3]

=

% topu_proc.cmd_data —= top.u_proc.u_ctrlli_number_reg[0]
-~ % top.u_proc.cmd_data - topu_proc.u_ctrid_number_reg[s]
A topu_proc.cmd_data —= topu_proc.u_ctrld_number_reg[f]
-~ A tapu_proc.emd_data —= topu_proc.u_ctrld_number_reg[7]
A topu_proc.cmd_data —= topu_proc.u_ctriN_number_reg[4]
% topu_proc.cmd_data —= topu_proc.u_ctridi_data_reg[7]
~ % topu_proc.cmd_data —= topu_proc.u_ctrl_data_regl4]
_% topu_proc.cmd_data —= top.u_proc.u_ctridi_data_reg[z2]
~ N tapu_proc.emd_data —= topu_proc.u_ctrld_data_reg[0]
% topu_proc.cmd_data - topu_proc.u_ctrid_data_reg[1]
% top.u_proc.emd_data —= top.u_proc.u_ctrlli_data_reg[s]
-~ % top.u_proc.cmd_data - topu_proc.u_ctrid_data_reg[s]
% top.u_proc.cmd_data —= top.u_proc.u_ctrlli_data_reg[3]
& top.u_proc.clk_rec_posedge to top.u_proc.clock_posedge; Total 1 pair(s); I
8 top.u_proc.u_ctrl.clk_send_posedge to top.u_proc.clk_rec_posedge; Total 1 pair(s); v

Figure: Crossing Path from Primary Input Port

There are 18 crossing paths from primary input port cmd_data to registers of
domain positive triggered by top.u proc.clock.

Structural proving the mix-clock domain paths with template

Generally, thereis design rule to force crossing path pass through a number of
synchronizer flip-flops. In nLint structure synchronizer template is provided to
prove the design rule.

Invoke the command Domain -> Synchronizer Proving in Report Viewer, the
following box will be popped up.

—Mied Clock Domalng ———eeeeeeiie

INl _-'| A =

Synchronizer Template Selection

Template:  nl_yn:2 | Help | Add | Remove | Remove Al |
From Domain | To Domain Template | =

Ok [ Werify ] Cancel

Figure: Synchronizer Proving Box
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Choose proving crossing path from "All" clock domainsto "All" clock domains.
It means all crossing paths found will be applied on such proving. Choose
templaten1_sync2. It isadefault template. Click Help button will show the
detail information about the template as following.

Back Fopwand  Search..

Template nl_sync2

FremDeoman Synchronize TeDemain

. nl, ey, .
o l=tde | | Shee] w |Svee] =

S ] \ -
StartPoint| WYY Symel N g VY™ [ EndPrint

]

FromDomain cleck ToDomain clock

Tanapliata nl_syncl
In this tesmplate, following constrsints should be followed.

m A1 kasl two symcheonizer FF's (ip-fogp ar kbeh) betwsen asynebsenons clock dorain

m The clock poot of the eymehronizer FF Symel ehould be copmected 1o the clock sigral of ToDaensin.
®  The fanout of Synel in the syrehronizer section shoudd not excesd ons.

m InSagl, there can be zero or any of combinational Jogie calls

m InSegd, orﬂybnﬁ#nmmua]bmd ’

Close [

Figure: Help Information for templatenl sync2

Click Verify to start the proving process. The result is shown as following.

File Domain Tools Window Help
FIE L I

8] Clock Domain Analysis
B ] Total 2 Clock Source Tree(s)
8 ﬁ] Source top.u_proc.clock, Resolved to Pl
- ®[top.u_proc.clock_posedge
- ®[top.u_proc.clock_negedge
B B E,] Source top.u_proc.u_ctrlclk_alu, Levell, phase unknown
: Source top. UJ)rCICLI | ctrl.clk_send, LeveIEI phase 0

T

BD top.u pmc clk_rec_posedge
-1 Wlix-Clock Domain Paths
1 Total - 0 Violatlon

£ |

| ] ]

ElL

Figure: Synchronizer Proving Result
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For satisfied path, for example, the path from top.u proc.u_ctrl.send regto
top.u proc.u rec.send 1 regq, whichis expanded in abovefigure, will be
expanded with the synchronizer flip-flops. Double click the expanded path, it
will be shown into nSchema as following.

File Edil View Scnemalic Trace Tools Mindew Help
|laaR == -| Br g <]

Selected: (1)

I
& Command Dore

Figure: Satisfied Crossing Path

From nSchema, it is clear that the signal send passing through 2 synchronizer
flip-flops before goes into destination clock domain.

Another expanded path is an unsatisfied path, from

top.u _proc.u ctrl.\data reg[0] tO

top.u proc.u rec.\rec data reg(0] . Thefailurereasonsare printed out as
amessage under the path. It says "the cross path does not have enough number
of FFs, theleast is2". It means the signal does not pass through 2 synchronizer
flip-flops before goes into destination clock domain.

Export information into ASCII file

All above result shown in Report Viewer could be exported into an ASCII file.
Invoke Report Viewer menu command File-> Export Clock Domain, aform as
following will be prompted.
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|‘ ||nuhnmemmrmck_smdml:.ck_mmiwmckrea_

| A A
2y /rdhomeftim/clock_study/clock_tutorial |_1Debussylog nLintLog
% .
B ) Debussylog
& nLintLog
o] 3 5 ] i3 i
F Include registers Filter F olres |
akl Cancel

Figure: Export Clock Domains

Choose to export al registers information under clock source tree by check the
checked box Include registers. Click OK to export the information. The result
isin clock.rep.

Command line options

All above actions can be run quickly by applying the following command line
options.

-lintTop top.u proc
-vclk source clock_ram
-io_clk top.u proc.cmd data clock ram posedge
-ex clk
-clk from domains All
-clk to domains All
-sync_p All:All:nl sync2
-clk export clock.rep
-clk_export_ reg
You canwriteitinto afile clock.opt and use following command to invoke nLint.

nLint -gui -f gate.f -opt clock.opt
Then you can get the final result directly.
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User Interface

Overview

nLint main frame window in graphical user interface (GUI mode) isinvoked by
thenLint -gui command. ThisnLint main framewindow iscomprised of three
window panels:

Project Window, at the upper left part of the main frame window, displays
source files of imported design and design hierarchy in Files and Hierarchy
tabs respectively.

Editor Window, at the upper right part, shows source code of the selected
file in the Project Window.

Output Window, at the lower half part, serves as a console of the program.
Console messages printed out by nLint during checking are collected and
displayed in this window.

File Edit Run Tools Window Help ||

zREEoEPgeeuteelox & a

Files| Hierarchy | 27| module system;
mo 28
B e run.f 290 parameter CYCLE = 50;

31| reg clock;
32 reg reset;

Tophdodule.v

@ ALUB.w 33| wire [7:0f] adde;

@ CCUw 34| wire [7:0] data;

R PCUY 35

alu.y 36| 4/ instantiation CPU and program rom

& {_| Library files 37| CPU i_cpu_l{clock, reset, VM, R W, data, addr);

38|  pram i_pramiclock, VMa, R_W, addr, data) ;

El

source file "CCU.w"
source file "PCU.w"
source file "alu. w"

Figure: nLint Main Frame Window

FilesTab

After you have imported adesign, alist of source fileswill be shown in atree
structure. Double-clicking on afile in the tab displays the file contentsin the
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integrated Editor Window, at the upper right part. Thisis aquick way to seethe
contents of afile.

Under the Files tab, clicking the right mouse button on afile appears a shortcut
menu, which allowsyou to open thefilein another Editor Window and togglethe
file status to be checked or unchecked.

On anode of filein the design file tree, clicking the right mouse button leads to
a shortcut menu, which allows you to do the following operations:

*  Open: thiscommand brings up a separated Editor Window for file editing if
the fileis not shown in the Editor Window of nLint main frame window.

* Suppress File-df: this command toggles the suppress action to the
violationsin design file. The suppressed node is represented by a g icon.
The "-df" means the behavior is the same as the command line option -df.

Hierarchy Tab

Initially, the sourcefiles of imported design are loaded in the Filestab. When you
click ontheHierarchy tab at thefirst time after loading thedesign files, nLint will
compile your data and show the information of design hierarchy on this tab, as
shown below. If your design isimported from library, nLint will directly show
the design hierarchy.

File Edit Run Tools Window Help
zpEEoEEgeeuseelox  Ja&a
Files] Hierarchy] I 20 clock: system clock
21 reset: system reset
E,:I system 22 VMA: walid memory address where reads
B4 23 E_W: memory read or memory write
® | module 24 data: 8-bits data bus
EQI (CIElL (e 25 addr: 8-bits address hus
gl I_PCU (PCU) 2 A
gl I_pram (pram
@fﬂu_p P ) 28 ‘timescale 1 ns / 1 ns

30 module CPU{clock, reset, ¥VMA, R W, data, addc);
31|  input clock;

32 input reset;

33| output VMA;

34|  output R W;

35 inout [T:0] data;

El

source file "CCU.w"
source file "PCU.w"
source file "alu. w"

e I ——
Figure: Hierarchy Tab under Project Window

40 nLint User Guide and Tutorial



On anode of instance (module) in the design hierarchy tree, clicking the right
mouse button appears a shortcut menu, which allows you to do the following
operations:

Lint from here: thiscommand jumpsto the Lint entry tab of Project Setting
form with the string of current scope appears at the Lint from here text
box. The node with Lint from hereisdisplayed asa g1 icon.

UnLint from here: thiscommand removesthe setting of Lint from here. It
is available when the nodeis set as"Lint from here".

Set Macro Cell: this command sets the module as Macro Cell (or so called
black box). The node of Macro Cell isdisplayed asa & icon. Itis
available when there is no other setting on the node. The related command
line option is-bb.

UnSet Macro Cell: this command removes the setting of Macro Cell. Itis
available when the node is set as Macro Cell.

Suppress Checking Module -sm: this command toggles the suppress
action to the violations in module. The suppressed node is displayed as a
51 icon.

Suppress Checking Module Recursively -smr: this command recursively
toggles the Suppress Checking Module for al the modules under this
node. When it is checked, nLint will go through all the nodes under this
starting node to set Suppress Checking Module. The behavior issimilar as
going through all the modules under the node recursively and manually set
the Suppress Checking M odule. When it is unchecked, nLint will go
through all the nodes under the starting node to remove setting Suppress
Checking Module. The behavior is similar as going through al the

modul es under the node recursively and manually removing the setting
Suppress Checking Module.

Show Definition: this command shows the source code at the module
definition of the node in Editor Window.

Show Calling: this command shows the source code at the instance of the
node in Editor Window.

The menu commandsin nLint main framewindow are described in thefollowing
sections.

User Interface 41



File Commands

Import Design
Toolbar Button:

This command opens the Import Design form where design files to be imported

can be specified.
NOTE: When aVHDL design isloaded, anovas.rc file is needed for mapping
the library.
rl‘ Import Design

From Library] From File]

Wirtual Top: I Browse... |

Working Directory: IfLP.ElfdemoNerilongTL Browse..

il

Design Top:
A
J Delete
]
= i
Library: {Design Init: I
ok | 1 _ A
ieee J
std -
=] |
il R e

happing Path: /LAB/demo/ erilog/RTLAvark.lib++

Options...l Refresh | e | Cancel |

Figure: Import Design Form - From Library

The Import Design form includes the From Library and From File tabs:

From Library Tab

This command imports a Verilog or VHDL design from a pre-compiled library.
The Library browser inthe From Library tab lists all top objects from the
selected pre-compiled library.
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Select a design with the browser or the command line window then click OK.
You can incrementally compile Verilog and VHDL source into the defined
libraries.

Either importing a Verilog or aVHDL library, you can select multiple top
modulesinthe Design Unit list or specify thetop modulesin thetext box. Specify
the working directory of the library in the Working Directory text box. Click
Refresh, if you want to see the updated library generated in the working
directory.

NOTE: If youimport alibrary from Virtual Top, Design Top will be disabled.

Clicking the Options button displaysthe Library Optionsform. You can specify
the library name, library path and set the incremental |oad option in the dialog
box.

From File Tab

This tab allows you to open the design and pre-compile the source code into
nLint’sproprietary dataformat. You can al so specify Verilog/VHDL compilation
optionsin addition to file names.

TLLI Import Design
From Library] Fram File]

Language:  verilog VifTU6|T0l31| Browse... |

Default Directory:
fLaBfdemosverilog/RTL Browse... |
Design Files:

-f /LaBfdemoserilog/RTL run f Delete |
Options... |

A
vhdicomlLog Ml Add
Cworklib++
B (] debussy [¥] ALUBY

: Filter:
i : hdl CClLw
[;I Y .cP.m B i F* 7
= i e = ~ [ |
814 | Cancel |

Figure: Import Design From File Form
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You can select the design language to be imported in the Language options:
Verilog, Verilog-2001, SystemVerilog, VHDL-87, VHDL-93 or VHDL-2000.
For VHDL Language, a Set Top Module form opens and asks you to select the
top design unit when you are ready to import the VHDL design if it isyour first
time to import the VHDL design. According to VHDL definition, to elaborating
adesign, atop design unit specified as the elaboration start point is necessary.
When nLint compiles (it may be invoked by clicking the Hierarchy Tab or Lint
command) al design files, if the top design unit is not specified, adialog as
following will be popped up to prompt you a top module.

a5 aluh
&5 arithlogic
&5 cou
5.5 cpu

a5 novas

855 system

¥

)]

QK Cancel
Figure: Set Top Module Form

You can specify the Default Directory by either typing the path directly in the
text box or clicking Browse. Or, when you add any run.f to the Design Fileslist,
the directory path for thisrun.f file is automatically updated to the text box.

When you click the Options button, the Import Design Options form will open.

a Import Design Options E

Library Directories [—y)
I | Browse... |

Library Files (v

I Browse.. |

Other Gptions:

I Automatic Alias QK. | Cancel

Figure: Import Design Options Form

You can specify the Library Directories, Library Files or Other Optionsfor
your current design. These options serve as acommand line option when you
import adesign fileinto nLint. Note that if you have aready specified your

44 nLint User Guide and Tutorial



options using the Importing Design page under the Tools -> Preferences ->
Sour ce Code page (which isthe global setting), these optionswill be copied into
the Import Design Options form. You can specify different optionsin the Import
Design Options form, but these options are only valid for the current design.

Save File

Library Directories (-y): Specifiesthe library directory, which appendsto
the command line option -y. Type in the directory path or click the Browse
button to browse using the Choose Library Directory form.

Library Files (-v): Specifies the library file, which appendsto the
command line option -v. Type in the file name or click the Browse button to
browse using the Choose Library File form.

Other Options. See the supported Verilog reference manual for available
options. For these options, you can invoke the Verdi system with the
command option -h.

Automatic Alias: This option instructs the Verdi system to automatically
create signal aliases according to Verilog's constant parameter. If you create
aparameter as aconstant and assign or compare signals with that parameter,
the Verdi system will automatically create the asignal alias as that
parameter.

Thiscommand savesthe modified datain Editor Window and closes the window.
It isonly available when the file is modified. If you edited the source code and

didn’'t save the changes before leaving the Editor Window, nLint will pop up a

Question dialog box, as shown below, to ask if you wish to save the changes or
leave the source code file unchanged.

Save AsS

e Question

[fLahsdemosVerilogisrc/pram.y] not saved, Meed to save it?

Figure: Question Dialog Box

Thiscommand allowsyou to savethe current filein an integrated Editor Window
with different file name via the Save As form.
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Export Options

Thiscommand allows you to export the current setting of nLint ascommand line
options and save them into afile. The file extension is *.opt.

When running nLint under batch mode, you can easily apply the current setting
of nLint by using -opt <option files, especialy those options such as

e Partition setting

» Clock domain setting

Restore Session

Thiscommand brings back your previous working environment, which includes
such information as the window location, sizing, the opened design, etc. This
command also allows you to continue your previous checking session without
having to go through the set-up steps repeatedly. The default file extension is

*.ntp.
ril Restore Session
| IL&BfdemarVerilog/RTL! |
i A
B (3 /LAB/demarverilog/RTLS (1Debussylog
g (InLintLog
@ (] Debussylog
8] nLintLog
v i
=l = o =
Filter. |™.ntp j
0K | Cancel |

Figure: Restore Session Form

Save Session

Thiscommand allowsyou to save the current checking session to agiven session
name viathe Save Session form, so that you can restore it later. By default, the
file will be saved with the *.ntp file extension. The session files are shown
automatically when you invoke Restore Session.
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] Save Session

| IL&BfdemarVerilog/RTL! |

A A1
B /LaBidemotyerilog/RTLYS (1Debussylog
= (nLintLog
8] Debussylog
& nLintLog
¥ i
-1 I | = | |

Filter: IE*.ntp j
0] | Cancell

Figure: Save Session Form

Load Report DB

You can invoke this command to open areport data base. After you specify a
report database directory, Report Viewer will load the checking information from
the report data base and show the information in the tree window of Report
Viewer.

Save Report DB

You can invoke this command to save the modified report data base files.

Save Report DB as

You can invoke this command to save the report data base files with another file
name. You can save obsolete violationsin violation data base by enabling the
Save Obsolete Violations option. This option ison by default.

Suppress

Toolbar Button: g

When you are working under the Files tab of Project Window, this command
toggles the check or uncheck status for the selected source file. When you are
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under the Hier ar chy tab, this command toggles the suppress action to violations
for the selected module.

On the other hand, clicking the right mouse button on the selected source file or
modul e also allows you to operate this command from a shortcut menu.

File Order

Options below are available when you are working under the Files tab.

Original Order

This command keeps the files shown in the Project Window in their original
order when they are imported.

Sort File By Ascending

This command specifies that files shown in the Project Window are sorted in
ascending order (A to Z or zeroto 9).

Sort File By Descending

This command specifies that files shown in the Project Window are sorted in
descending order (Z to A or 9to zero).

Exit
This option closes all windows displayed in nLint with confirmation message if
there is any modification in your design.
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Edit Commands

Undo

Redo

Cut

Copy

Toolbar Button:

Bind Key: CTRL+Z
This command reverses the last action you performed. Notice that if you later

decide you didn’t want to undo an action, you can invoke the Edit -> Redo
command.

Toolbar Button:
Bind Key: CTRL+A

This command repeats the last action you performed.

Toolbar Button:

This command removes the selected section and places a copy on the clipboard.

Toolbar Button:
Bind Key: CTRL+C

This command places a copy of the current selection on the clipboard.
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Paste

Delete

Toolbar Button:

Bind Key: CTRL+V

This command places the information, which you cut or copy to the clipboard,
into the Editor Window at the cursor position.

Bind Key: Delete

This command removes the selected text. Note that the deleted text will not be
copied to the clipboard.

Select All

Find

This command selects the contents in the Editor Window.

Toolbar Button: i 5
Bind Key: CTRL+F
This command hel ps you locate the text that you wish to find within the source

lines viathe Find text box. The Match Case and Regular Expression options
are used for text searching.

With the M atch Case option, the search will only look for those instancesin
which the capitalization matches the text you typed in the Find text box.

With the following regular expressions, you can fast |ocate the text you need:

Expression |Description

[1] |char |Matchesitself, unlessitisaspecia character (meta-char): \[]* +?"$

21 |. Matches any character.
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31 |\ Matches the character following it, except when followed by aleft or
right round bracket, adigit 1 to 9 or aleft or right angle bracket. (see
[8], [9] and [10Q]) It is used as an escape character for al other meta-
characters, and itself. When used in aset ([4]), it istreated as an
ordinary character.

[4] [set] | Matches one of the charactersin the set. If the first character in the set
is“/~", it matches acharacter NOT in the set. A shorthand S-E is used
to specify aset of charactersSupto E, inclusive. The special characters
“1" and “-" have no special meaning if they appear asthefirst charsin
the set.

Example: Match:

[aZ] any lowercase alpha

["1-] any char except ] and -

[MA-Z] any char except uppercase apha

[azA-Z] any alpha

[5] * Any regular expression form [1] to [4], followed by closure char (*)
matches zero or more matches of that form.

(6] |+ Same as [5], except it matches one or more.

[n 1?2 Same as [5], except it matches zero or one.

[8] A regular expression in the form [1] to [11], enclosed as \(form\)
matches what form matches. The enclosure creates a set of tags, used
for [9] and for pattern substitution. The tagged forms are numbered
starting from 1.

[9] A\ followed by adigit 1 to 9 matches whatever a previously tagged
regular expression ([8]) matched.

[10] |\«< A regular expression starting with a\< construct and/or ending with a
\> \> congtruct, restricts the pattern matching to the beginning of aword,
and/or the end of aword. A word is defined to be a character str T
beginning and/or ending with the characters A-Z a-z 0-9 and _. It must
a so be preceded and/or followed by any character outside those
mentioned.

[11] A compositeregular expression xy wherex and y arein theform [1] to
[11] matches the longest match of x followed by a match for y.

[12] |~ A regular expression starting with a” character and/or ending with a$
$ character, restricts the pattern matching to the beginning of the line, or
the end of line. [anchors] Elsewhere in the pattern, ~ and $ are treated
asordinary characters.
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Find Next
Toolbar Button:

Bind Key: F3

This command finds the next instance that you specified in the Find text box.

Replace

This command finds and replaces the text you specified via the Replace form.

Advanced

| ndent
Bind Key: Tab

This command indents the current line or selection. To do so, highlight the
selection before you invoke this command.

Outdent

This command outdents the current line or selection. To do so, highlight the
selection before you invoke this command.

Comment

This command adds a line comment symbol for each selected sourceline. To do
s0, highlight the selected line before you invoke the command. The text color
will be changed (from black to green) after adding the line comment symbal.
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Uncomment

This command del etes the first line comment symbol for each selected source
line. To do so, highlight the selected line before you invoke the command. The
text color will be changed (from green to black) after deleting.

M atch Brace

Bind Key: CTRL+<bracket right>

Thiscommand is used to locate the mate for a certain delimiter. Place the cursor
on a brace (parenthesis, brace, and bracket) and select the M atch Brace
command. The text from the selected brace to its matching brace will be

highlighted.
Bookmarks
Toggle Bookmark
Bind Key: CTRL+F2

Use this command to set or clear the bookmark at the current line of the source
code.

Next Bookmark
Bind Key: F2

This command jumps to the next bookmark.

Previous Bookmar k

Bind Key: SHIFT+F2

This command goes back to the previous bookmark.

Clear All Bookmarks
This command clears all bookmarks you set in the Editor Window.
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Run Commands

Project Setting

This command allows you to set relevant information for the current project, for
example, specifying the lint entry, the top module, the report DB file and the
memory write enable signals and the clock source, etc.

The following common buttons appear at the bottom of each tab.

The L oad button allows you to load a project setting file and apply the
specification.

The Save As button allows you to save the current project setting into afile.
The Apply button allows you to execute current changes of setting.

The OK button allows you to execute current changes of setting and close
the form.

The Cancel button allows you to discard the current modification and close
the form.
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General Tab

Lint Entry

a Project Setting E

General] Lint] Clock Analysis]
Lint Entry] kemory Cell] Suppressed Module] kacro Cells] Constants]

Lint from here(ie. Design Under Analysis):

Top module:

Yericom library:

| o

Load | SaueAsl Apply | 014 | Cancel |

Figure: Project Setting -> General -> Lint Entry Sub-tab

IntheLint from here (i.e. Design under Analysis) text field, you can specify a
full hierarchy scope and skip linting the testbench. nLint will treat the specified
scope as a sub design.

The setting also impactsto clock analysis. The specified entry scopeistreated as
design under analysis. You can exclude the test-bench from analysis without
changing the import files.

In the Top Module text field, you can specify the top module for the current
project. It isnecessary for VHDL design. If itis not specified, nLint will show a
Set Top M odulewindow and ask you to choose the top modul e when elaborating
the design.

Inthe Vericom library text field, you can useit to export the vericom library, so
the directory will be valid to vericom and writable.

You can specify avericom library directory in the Vericom Library option
Before you invoke the Run -> L ocal Lint command, so that nLint will compile
design incrementally and save the result to the specified library.
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Design Entry Sub-tab

Genera\] L\m] Clock Ama\ys\s]
Design Emry] Tap] Memary Cel\] Suppressed Madule] Macro Cel\s] Cunstams]

Lint from here(i.e. Design Under Analysis):

Figure: Project Setting -> General -> Lint Entry Sub-tab

The Design Entry sub-tab allows you to specify alint process from the sub-
design. By default, nLint will lint from the top module. Thisisdifferent with the
setting in the Top sub-tab. nLint will only lint the sub-design and elaborate the
whole design when a sub-design is specified in the Design Entry sub-tab.

The setting al so impactsto clock analysis. The specified entry scopeistreated as
design under analysis. You can exclude the test-bench from analysis without
changing the import files.

Top Sub-tab

Genera\] Clock Analysis]
Lint Emry] Tup] (8] Flle] Memory WrE Slgnals] Macro Ce\ls] Panmun] Cunslams]

Top module; I system._cp |

Figure: Project Setting -> General -> Top Sub-tab

The Top sub-tab allows you to specify the top module for the current project.
Specificaly, it is necessary for VHDL design. If it is not specified, nLint will
prompt a Set Top Module dialogue box and ask you to choose the top module
when elaborating the design.

For Verilog design, it isused only when there is more than onetop module in the
design files.
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Memory Cell Sub-tab

Genera\] Clock Ana\ysws]
Lint Emry] Tnp] DE F\Ie] Memary YE S\gna\s] Macra Cel\s] F'artinnn] Cnnstams]

hemory W/E Signals Setting

Name; top.we_mem

Active Value: I 11 | Add I Del
Ivlemory Enable Signal | Active Value | o
top.we_mem b1 J
£
] ]

Figure: Project Setting -> General -> Memory W/E Signals Sub-tab

The Memory Cells sub-tab allows you to specify the memory write enable
signaswith its active value. Thisisused in checking rule 22201. For details on
thisrule, refer to Rule Category.

You may specify asignal name, which should be afull hierarchy name, in the
Nametext box; and specify avaluefor the active signal inthe Active Value text
box.

The Add button allows you to add a signal with value into the signal list.
The Ddl button alows you to delete a selected item from the signal list.

Suppressed Module Sub-tab

General| Lint| Clock Analysis |
Design Entry| Top| BB File] Memory Cell| Suppressed Module | Macro Celis| Constants|

Customize Suppressed hodule

tviodule Name: [ oy, —I Recursive Add Del

Enable | odule | Recursive |
¥ pram Mo

A e g U] - |

Figure: Project Setting -> General -> Suppressed Module

The Suppressed M odule sub-tab allows you to specify a module to be
suppressed. If amoduleis suppressed, all violations detected in the module will
be suppressed. If amodule is suppressed recursively, al the modules traversed
from the module specified will be suppressed.
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The Add button allows you to add a module name into the module name list.
The Del button allows you to delete a selected item from the module name list.

The Recur sive check box alows you to specify if the module is suppressed
recursively or not.

Macro Cells Sub-tab

General] Clock Analysls]
Lint Entry] Tup] oe Fi\e] temaory W/E Signals] Macro Cells] Pamtiun] Cunstaﬂts]

Customize Macro Cells
hodule Mame: [ pape Add Del

Enable | hlodule |

A
¥  Ram* J
4

I~ ]

Figure: Project Setting -> General -> Macro Cells Sub-tab

The Macro Cells sub-tab allows you to specify the module as a black box. If a
moduleis defined asamacro cell, nLint will not traverse into the modul e except
that port connection for upper level. Thus all the design under the module will
not be checked by nLint. The command line option is -bb.

Please notethat primitive can’t be set as macro cell. Whether the specified macro
cell name includes awild card or not, nLint will give awarning message if the
specified macro cell name isnot valid. After the macro cell setting isapplied, in
the hierarchy tab of the main frame window, an icon with a capitalized B will be
displayed before the module. See the figure below for an example.
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<nlLint:nLintProjeck:1 = Project = | Ellll
File: Edit Run Tools Window Help
HEEER R
FI|ES] Hlerarchy] 1 [/ #rerrrrsrsrresensif
- 2| //* NOVAS SOFTWARE
Mg system 3 A
Bl i_cpu (CPU) 4/  // * This software i
E@ i ALUB (ALUB) .g :::: : to Novas ioftwi
g | or in part or if
%I Qabiecs T /7 * to third particf
) 8 s/ * for which it wi
9 + of N Softws|
o] andf2 (and) 10 :::: . (o 199, 1997
: ’l@ i_mapram (maprom) 11| /7 * &all rights rese|
By |_mprom (mprom) 19| sso+
@I PCLPCL 13 i *****************:
‘Iz 1_pram (pram) | 14 |
e
BT |
Copyright (C) 1996 - 2005 by Novas Software. Inc. k|
*++ Yorking Directory [/rdhome/kevin/] ***
ooy

The M odule Name text box is used to specify the module name to be treated as

macro cell.

The Add button allows you to add a module name into the module name list.

The Ddl button alows you to delete a selected item from the module name list.

The checkbox in front of each row allows you to enable or disable the usability

of the row.

With the checkbox Expand wildcar d when save, you can choose to save the
original wildcard specification into the option file or to choose to save the
matched module names into the option file.

Constants Sub-tab

General] Clock Analysls]

Lint Entry] Tnp] De Fi\e] Mamary W/E Signals] Macra Cells] Pamtinn] Cnnstams]

—Ports/Signals in Scope

SCOope: [systeny /1

7 Signals _I Ports

clock
reset
addr
data

v |
R_W

— Constants Setting

7 Enable Value Propagation

IVMA =1 | Radix Decimal  —
Add Femove | Remove Alll

nabﬂ Port/Signal Value Radix

system. A Decimal

=]

Figure: Project Setting -> General -> Constants Sub-tab
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This Constants sub-tab specifies constant on the primary input port or internal
port/signals. When you lint a design with scan inserted logic, you may want to
ignore those tool-inserted logics. Under this case, you can set the scan mode to
aninactive value. nLint will propagate the constant value as much as possiblein
the design. After that, the uninterested logic will be reduced. All DFT violations
like gated clock will be affected by this setting.

Under Portg/Signalsin Scope, the Scope combo box allows you to enter the
interested scope or to select a scope in the history list. The Signals and Ports
check boxes alow you to switch to show signals or ports under the scope.

Under Constants setting, value propagation is performed when the Enable Value
Propagation checkbox is checked. The left text box allows you enter a port/
signal with full hierarchy name; or you can choose a port/signal from thelist box
under Ports/Signalsin Scope. Thetext box, right to the equal symbol, allowsyou
to enter the constant you want to apply on the signal. The Radix combo box
allows you to select the radix of the constant value.

To add a specified constant with port/signal name and value in the list window,
use the Add button. The Remove button deletes a selected row from the list
window while the Remove All button deletes all.

The checkbox in front of each row allows you to enable or disable the usability
of therow.

When propagating the constant, nLint will try to propagate the constant value as
fast as possible. This means that if the output value of the instanceisaso a
constant, when applying the specified constant, nLint will continue to propagate
the output value only if the function of the instance is known.

If using symbol library, nLint can only propagate the constant through the
following symbols:

AND NAND OR NOR XNR XOR BUF INV BUFD BUFIFO BUFIF1 NOTIFO NOTIF1
DFF MUX

or the symbols with equation when generating the symbol library.
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Lint Tab

Partition Sub-tab

General] Lint] Clock Analysis] Test Mode]
Pariition| Scan signals | CTS | Global Reset| Global Clock| Critical Module |

~ All modules are partitions

~ Only top module is partition

“* Partitions are following scopes or modules:

MNarme: I system.i_cpu
Add | Remove | Remove AI'
Enable |Mame =

system.i_cpu

Load | SaueAsl Apply | 014 | Cancel

Figure: Project Setting -> Lint -> Partition Sub-tab

This Partition sub-tab allows you to set partition of the design. The setting will
be used in checking some rules, such as:

e 25015, outputs leaving partition without been driven by register.

e 25011, input with heavy transitive fan out of end points.

e 25013, output with heavy transitive fan in of start points.

You can check any of the following check boxes at the same time.

All modules are partitions: when it is checked, all modules are treated as

individual partitions. For example, rule 25015 will check the output port on each
module.

Only top moduleis partition: whenit is checked, thereis only one partition in
thedesign, that is, thetop module. For example, rule 25015 will check the output
port on top module only.
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Partitions are the instances under following scopes: it is used to create
partitions on instances under specified scopes. For example, in the Partition
dialog box above, the instances under scope system are all partitions.

The Add button allows you to add a blank item. After ablank item is inserted,
click on it and enter the scope you want. The Enable field in the list box allows
you to enable/disable the item. The Remove button allows you to remove a
selected item from the list box whilethe Remove All button removesall selected
items.

The checkbox in front of each row allows you to enable or disable the usahility
of the row.

Scan Signals Sub-tab

General] Lint] Clock Analysis] Test Mode]
Pariition| Scan signals | CTS | Global Reset| Global Clock| Critical Module |

7 Ignore checking on scan signals

Zcan in signal name

| Preﬂxl
I Suffix I

Zcan out signal name

| Preﬂxl
I Suffix I

Zcan clock signal name

| Preﬂxl
I Suffix I

Load | SaueAsl Apply | 014 | Cancel

Figure: Project Setting -> Lint -> Scan Signals Sub-tab

In the Scan Signals sub-tab, the settings are described as follows:

» Ignorechecking on scan signals: when it is checked, the scan signals will
be ignored in all connection-related rules checking.

» Scanin signal name prefix/suffix: to specify the prefix/suffix of scanin
signa name. If asignal’s name satisfiesthis condition, it istreated asscanin
signal.
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» Scan out signal name prefix/suffix: to specify the prefix/suffix of scan out
signal name. If asignal’'s name satisfies this condition, it is treated as scan
out signal.

» Scan clock signal name pr efix/suffix: specify the prefix/suffix of scan
clock signal name. If asignal name satisfies this condition, it is treated as
scan clock signal.

In al thefields for prefix and suffix, you can use commato separate more than
one string for prefix or suffix.

CTS Sub-tab

Genera\] Lmt] Clack Ana\ysws]
Farmmn] Scan slgnals] CTS] Globhal Reset] Global C\nck]

Please specify CTS constraint file

Constraint file

Top in the constraint

Separator in the constraint

Load Save As Apply | Ok | Cancel |

Figure: Project Setting -> Lint -> CTS Sub-tab

This option allows you to specify a CTSfileto load from. It affects rule 25019
and 25021 checking.

The Constraint file text field allows you to specify a CTSfile name.

The Top in the constraint text field allows you to specify the top entry when
loading a CTSfile.

The Separator in the constraint text field indicates the separator when loading
aCTSfile.
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Global Reset Sub-tab

Figure: Project Setting -> Lint -> Global Reset Sub-tab

Thisoption allowsyou to specify global reset generator modules. Thisoption can
also be set in batch mode: "-reset_gen_module <module>".
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Global Clock Sub-tab

Figure: Project Setting -> Lint -> Global Clock Sub-tab

This option allows you to specify global clock generator modules. This option
can also be set in batch mode: “-clock_gen_module <module>".
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Critical Module Sub-tab

i Project Setting N

General] Lint] Clock Analysis] Test Mode]
Pariition| Scan signals | CTS | Global Reset| Global Clock| Critical Module |

Zpecify modules or instances needed for checking rule 25014,

hodule/Instance Name:l Add | Del |

Enable |pModulefInstance | =

Load | SaueAsl Apply | 014 | Cancel |

Figure: Project Setting -> Lint -> Critical Module Sub-tab

You can specify modules or instances to check rule 25014 in this sub-tab. Input
amodule or instance name in the M odule/l nstance Name field and click the
Add button, the module or instance will be shown in the table below the M odule/
I nstance Name field. There are the Enable and M odul€e/l nstance columnsin
the table. If you enable the checkbox in Enable, the selected module/instance
will be checked. Thedefault isenabled. The M odulée/l nstance column showsthe
module or instance name. You can also use the Del button to remove the module
or instance from the table.
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Clock Analysis Tab

Unconcer ned Path Sub-tab

Ganara]] Lim] Clock Analysis]
unconcemad Path| Latch | Ciock Ceil] clock Source] Ganerated ciock] preo)

~ Signal

~ Cell Port ; Poyt Frarc [ i .
“* |nstance Port | system i_cpui_CCLUi_mprom Port From: To: | ot
Add Del I
Enable | Name From Port| ToPort | Type P~
¥ system._cpui_ALUBCH[Z] Signal
¥ maprom addr dout CellPort
¥ systemi_cpui_CCLU_mprom dout InstancePart

Figure: Project Setting -> Clock Analysis-> Unconcerned Sgnals Sub-tab

The Unconcer ned Path sub-tab allows you to specify the unconcerned path
when resolving clock source. When resolving aclock source, if some gates have
more than one input, for example an AND gate, the resolving will be stopped
because there is more than one choiceto continue to trace backward. In this case,
you can set one of the input signals as unconcerned signal. Thus, the resolving
action will continue.

The Signal text box allows you to input the unconcerned signal. If asignal is
unconcerned, when resolving the clock source, it will be ignored.

The Cell Port text box allows you to input a cell name together with the From
Port and To Port of the cell. When resolving clock source, the path from output
port of the cell to the input port of the cell will be ignored.

Thecell Instance Port text box allowsyou to input acell nametogether with the
From Port and To Port of the cell instance. When resolving clock source, the path
from output port of the cell instance to the input port of the cell instance will be
ignored.

The Unconcerned Path Name text box is used to specify the signal/port name,
which should be afull hierarchy name.

The Add button allows you to add a signal, cell or cell instance into the list.
The Dédl button alows you to delete a selected item from the list.
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The checkbox in front of each row allows you to enable or disable the usability
of therow.

Ignore Cell Sub-tab

- Project Setting
Genera\] Lmt] Clack Ana\ysws]
Unconcemed Palh] Ignore Ce\l] Clock Ce\l] Clock Snume] Generated Clnck]
Ignored Latchs/Registers in Clock Path
Add Del
Enable | Latch =
TP
Load Save As Apply | Ok | Cancel |
I

Figure: Project Setting -> Clock Analysis-> Ignore Cell

This option is used to specify the latch cells or registers which you like to pass
through in clock extraction. The specified latch cells or registersin clock path
will be ignored during clock extraction.

The Add button allows you to add alatch cell into the list.
The Del button allows you to delete a selected item from the list.

The checkbox in front of each row allows you to enable or disable the usability
of the row.
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Clock Cell Sub-tab

W Project Setting

Generat Lint] Clock Anaysis)
Unconcernad Pa!h] Latch] Clock Calll Clock Source] Gaenerated Clnckl Ph'PO]

7 Pass through speciiied cell

Cell Name:=cell.port=

GTCLK.CLE _ Invert Add Del
Inverted| Cell Port -

Figure: Project Setting -> Clock Analysis -> Clock Cell Sub-tab

The Clock Cell sub-tab allows you to specify the cell and itsinput port that can
be passed through backward if the cell is encountered when tracing clock source.

The Cell Name text box allows you to input the cell and its clock port name
together.

Thelnvert check box alows you to specify that the polarity of clock should be
inverted or not when tracing through the specified port of the cell.

The Add button allows you to add a <cell.port> into the list.
The Del button alows you to delete a selected item from the list.

The checkbox in front of each row allows you to specify after passing through
the cdll.port, the polarity of the signal should be inverted or not.

User Interface 69



Clock Source Sub-tab

G neral] Llnl] Clock Anal;rsis]
Unconcemed Path | Latch| Clock Cell| Clock Source] Generated Clock] PP

Wirtual Name: I CLOCK,

Clock Source: |lsystem i_cpu.clock] _"|

add | pel | petan |
Enable | Virtual Narme [ Clock Source B
¥ CLOCK system.i_cpu.clock

Figure: Project Setting -> Clock Analysis-> Clock Source Sub-tab
The Clock Sour ce sub-tab allows you to specify clock source signal.

You can specify aclock sourcein the Clock Source comb box. And you can give
it avirtual name in the Virtual Name text box. The virtual name of a clock
sourceisoptional. If avirtual nameisspecified, itimpliesthe clock source comes
form avirtual clock source. There could be more than one clock source comes
from same virtual clock source.

If clock sourcetreeisextracted, all the current roots of the clock source tree will
belisted in the Clock Source comb box for you to choose. Or you can input any
full hierarchy signal name or full hierarchy cell instance and its port as the clock
source.

To add a specified clock source with port/signal name and source typein thelist
window, usethe Add button. The Remove button del etes a sel ected row from the
list window while the Remove All button deletes al.

The checkbox in front of each row allows you to enable or disable the usahility
of the row.
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Generated Clock Sub-tab

Gsnelal] Lint] Clock Analysis]

Unconesmed Path| Latch| Clock Cell| Clock Saurcs| Generated Clock| IO

[Hame; [ gen_s1

Ivlaster: Eystem.i_cpu.clock
Pin/Signal: |system.i_cpui_aLUB.ST =

Factor: wiultiphi < | 1

Phase Shift: i

Add | Del |

Enable |  Name | Iviaster | Pin/Signal | Factor |
gen_S1 system_cpuclock systemi_cpul_ALUBS1 &1

=

ER [

Figure: Project Setting -> Clock Analysis -> Generated Clock Sub-tab

The Generated Clock Source sub-tab allows you to specify generated clock
source.

The Name text box allows you to give a name to the generated clock source. It
isoptional.

The Master text box allows you to specify the master clock source where the
generated clock source derived from.

The Pin/Signal text box allows you to specify the generated clock source. It
should be afull hierarchy signal or afull hierarchy cell instance port.

The Factor comb box allows you to specify the frequency relationship between
generated clock source and the master clock source. You can choose either
Divide or Multiply, followed an integer.

Divide <integer> means that the frequency of the generated clock source can be
obtained by dividing the frequency of the master clock source by specified
<integer>. Multiply <integer> means that the frequency of the generated clock
source can be obtained by multiplying the frequency of the master clock source
by specified <integer>.

The Phase Shift box allows you to specify the phase shift between the generated
clock source and the master clock source. You can choose phase shift 0, which
means no phase shift; 90, which means T/4 phase shift; 180, which means T/2
phase shift; 270, which means ?T phase shift. Here T means the clock cycle.
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The Add button adds an item into the grid box.

The Del button removes the selected items from the grid box. When removing
the virtual clock source item, all containing clock source items should be
removed first.

Test Mode Tab
The Test M ode tab includes the Constants and Nets sub-tabs.

Constants Sub-tab

Please refer to the Project Setting -> General -> Constants Sub-tab for more
details.

Nets Sub-tab

a Project Setting E

General] Lint] Clock Analysis] Test Mode]
Constants] Nets]

Scope f| « Ports 4 Signals

Met I Attribute |test_c|ock II.r|
Apply | Clear | Clear All | _I Show Al Attributes

Met |Direction | Met Attribute | =

system.En_aAB Tl A Tl A J
systemEn_AC  MA Tl A
systemEn_aD  MA Tl A
system.En_B Tl A Tl A
system.En_BC Tl A Tl A
system.En_BD Tl A Tl A
I b T B A B A

Zort By Mame — | Filter I

Load | SaueAsl Apply | 014 | Cancel

Figure: Project Setting -> Test Mode -> Nets Sub-tab

You can use optionsin thistab to define ports or signalsastest pinsin any scopes
of the design.

In the Scope field, you can input a scope to define test pin. The scope only can
be amodule or an instance. If the scope is empty, nets of all top modules will be
listed in the net display area. Thisfield is blank by default.
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You can use the Por ts and Signal s buttons to set nets of your interest. Enable the
Ports button to view all portsin the specified scope. Enable the Signals button
to view all signalsin the specified scope.

The Net field shows the port or signal name selected in the net display area.

The Attribute selection field lists all test mode types, including

“test_ mode inverted”, “test clock”, “test_scan enable”,

“test_scan_enable inverted”, “test_asynch” “test_asynch_inverted” and
“test_mode”. You can select one attribute option and set it for the specified net
in the Net field.

If you have set test mode for nets, enable the Show All Attributesoptionto view
the specified netsin the net display area. When the Show All Attributesoption
isenabled, the Scope and Net fieldswill beinvalid and don’t allow any changes.
When the Show All Attributes option is disabled, nets belonging to the current
scope will be shown in the net display area. The Scope and Net fields will be
valid and allow any changes.

Click the Apply button to set the test mode attribute of the selected net in the net
display area. Click the Clear option, the attribute settings of the selected net(s)
will return to default value, which is N/A. Click the Clear All option, the
attribute settings of all net(s) will return to default value, which is N/A.

You can use the Sort By option to view the netsin the net display area, based on
the criteria of net name, direction and attribute.

You caninput astring inthe Filter field. Itemsmatching the string will be shown
in the display areaand the rest are filtered. Note that if scope or net typeis
changed between ports and signals, the filter function will not work. After you
click the Apply button in the lower right corner, the matched netswill be showed
in the net display area.

Create Domain

Toolbar Button:

This command creates a clock source tree. You can create a clock source tree
repeatedly before or after linting adesign.
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Compile

This command compiles your design even if the design has been compiled into
memory. Each time you select the command, the compilation process will be

activated.

Lint
Toolbar Button:
This command lets you start the checking process.
If the design has not yet been compiled into memory, nLint will compile and lint
the design. If the design has already been compiled into memory, nLint will
check if there is any modification after design compilation. The design will be
re-compiled if it has been modified.
A Report Viewer will appear after the checking process. The rule checking
process will be run based on the rule setting file (rsfile) you defined under the
Lint or Administration mode. Notice that you must switch back to Lint mode
when you lint the design.
Beforelinting, if thereisno clock domain information, the related rules of clock
domain will not be checked.

Local Lint

Toolbar Button: El

You can invoke this command for local-lint. Please note that you should enable
the Compiledesigntolibrary (Note: Before'L ocal-lint', theoption should be
checked.) option in the Preferences -> Lint tab -> General tab, nLint will
compile the design and save the result to the specified library, so the directory
will bevalid to vericom and writable. If no library is specified, thework.lib++in
work directory will be the default library. You can also use the command line, "-
lib"to specify it.

Before you invoke this command, you can specify avericom library directory in
theVericom Library option in the Project Setting command -> General tab ->
Lint Entry tab, so that nLint will compile design incrementally and save the
result to the specified library.
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Tools Commands

Find Scope

This command can easily locate source code that user islooking for. It is
available only when the design imported is compiled or the hierarchy tree of the
design is generated.

Type: 4 Module - Task + Function

Sorted: 4> By Alphabet ~- By Call Level

system.i_cpui_ALUB
ccu

CPU

PCU

alu

prarm

system

1 instance found Filter: I

Save‘..l Go To | Close |

Figure: Tools-> Find Scope
You can choose File, Module, Task or Function to find.
A file, module, task or function can be sorted By Alphabet or By Call Level.

Theleft sidewindow displaysfile, module, task or function that you look for. For
example, if you want to find a specific module, all possible modules of design
show up in the left window. In the right window, instances of the declaration are
listed.

TheFilter isused to filter out unmatched pattern in the declaration list window.
For example, in this case, if you key in"A*" with Return Key, only the ALUB
isleft in the declaration list window. Here wildcard "*" is supported. After you
empty all contentsin the filter field, click Return key, the filter function is
disabled.

After anitem listed in the declaration list window is chosen, you can click Go To
for the declaration in source code edit window.

The Save button allows you to specify afile name to save the highlighted
declaration item with its instances.
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Test Regular Expression

Thiscommand allows you to test the regul ar expression iswritten as expected or
not.

T Back Search...
3 Help of Regular Expression Fi
" % loolf, unless it is a special character (metachard:, 4 [1*
[$]
Pattern cou” ny character.
Test String Crou he character following it, except when followed a digit
eft or right angle bracket. (see [7),[8] and [8]) It is used
Result Matchad pe character for all other meta-characters, and itself,
d in a set (4]}, it is treated as an erdinary character.
Test Close | Help I neuf\‘.he charactersin the set. If the first character in
1 I l i hes a character NOT in the set. A sherthane
— m specify a setof characters 8 upto E; inclusive, The
J 1 special characters "]" and '-" have no special meaning if they

appear as the first chars in the set.
- - examples: match:

Tine Uaed 0

fa-z] any lowarcase alpha

1= ... [*1-] any char except ] and -
loaded [*A-Z] any char except uppercase alpha
Legdans] [a-2A-Z] any alpha 7

Close

Figure: Tools-> Test Regular Expression

You can put the regular expression you want to test in the Patter n text box. And
put any string to betested in the Test String text Box. Click Test button, you will
get the result in the Result text Box. The result will show you the testing is
Matched or Not Matched. Click Closeto closethisform. Click Help to pop up
the help information for the regular expression.

Debussy

This command lets you run the Verdi system. This command is disabled if the
project is empty.

Please specify the program and command options of the Verdi system with the
Preferences -> Debussy/Verdi command. When the command isinvoked, in
fact nLint tries to fork a process to run the command and command options
specified.

NOTE: Make surethat you have set the correct path to invoke the Verdi system.

Rule Organizer

Thiscommand brings up the Rule Organizer. For details, refer to Rule Organizer.
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Report Viewer

This command brings up the Report Viewer. For details, refer to Report Viewer.

Preferences

This command defines the settings of font or color for each itemin nLint, and
sets the correspondence between nLint and Verdi. You can customize the way to
extract clock domain in nLint, to lint and to show violations, etc.

General Tab

In thistab, the general options for nLint are set. The options will affect all
function in nLint.

Option Sub-tab

% Preferences

General] Lint] Clock P.nal;rsis] Report Viewer} Uebussy.-"\l'elui] Edilur] Rule Organizer] Source W’induw] Froject Window
optian| Symbol Map| RTL| Lib cen

_| Remove the —w/—y or ‘celldefine around modules

I Ignore all Novas pragma In the deslgn source code.

I lgnore the code between synapsys translate_on'_off,

7 Prompt before saving files.

I Prompt before any checking If some design files modified by external editor,

7 Compile after the design imported.

Figure: Preferences-> General -> Option

The Option sub-tab is used to specify some general option for the tool.

Removethe-v/-y or “celldefine around modules: this option equals command
line option -ssv/-ssy/-ssz. It indicates all the library cell defined by -v/-y or
“celldefine becomes normal hierarchy module.

Ignore all Novas pragma in the design source code: this option equals
command line option -ignore_pragma. It is used to ignore the Novas pragma
embedded in design source code.

I gnorethe code between synopsystranslate_on/off: this option tells compiler
to treat the source code embraced by synopsys directive translate_on/off to be
comment.
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Prompt before saving files: this option to indicate the tool to prompt message
before saving modified sourcefile.

Prompt beforeany checking if somedesign filesmodified by exter nal editor:
if some sourcefilesare opened by nLint editor and it is modified by other editor
at the sametime, nLint will detect the modification. When lint command isclick,
nLint will prompt message to ask you whether to re-compile the modified file or
just lint based on current compiled design data base.

Compileafter thedesign imported: thisoptionindicatesthetool to compilethe
design once the files are loaded into the tool.

Symbol Map Sub-tab

General] Llnl] Clack Anajysls] Report Vlewer] DebussyNerdl] Edltnr] Rule Organizer]
Optinn] Symbol Map] RTL] Lik ceu]

VHDI Please provide two symbol-mapped files,
fl .,::{ y and specify which nets are power/ground
' CLEEE T nets respectively in each file.

= Pre—defined Power Symbaol:
| VDDV CC:VEE:POWERPWR
User—defined Power Symbol-hMapped File:

| B

= Pre-defined Ground Symbol

[ VS5-GND:GROUND
IUser-defined Ground Symbol-Mapped File: |

Figure: Preferences-> General -> Symbol Map

The Symbol M ap sub-tab used to indicate that which signalsin design are
ground signal and which signalsin design are power signal.

The power or ground signals can be specified by the Pre-defined... text box or a
file. Thefile format is as follows.

VCC Power
VDD Power
VDD1 Power
GND Ground
GND1 Ground
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RTL Sub-tab

}{'Preferences

Gensrsl] Lint] Clock Analysis] Report Viewm] Debussyﬂ’\l‘erui] Editor
Option| Symbol Map| RTL | Lib ceil]

Rule Organlzsr] Source Winuow] Fro

e L ek f————— RTL Cption:
I Muzx Style for Inferred Latch I FSh Recognition
Detail Level: I 10 I7 Expand GENERATE Elock

. Touggle DetallNonDetail RTL
I tiptall RL

Figure: Preferences-> General -> RTL Sub-tab

The RTL sub-tab allows you to customize the RTL extraction process. It isthe
same asthe Verdi system. ButinnLint, we forceto turn on Detail RTL extraction.

Lib Cell Sub-tab

7 Preferences

General] Lint] Clock Analysis] Report Viewer] Debussw\ferdi] Ediior] Rule Organizer] Source Window] Pro
Opion| Symbol Map| RTL Lib cell|

Treat lib cell without symbol library cell definition as
“* Hierarchy madule
~ Ivlacro cell

~~ Combinational logic with full connection

Figure: Preferences-> General -> Lib Céll

TheLib Cell sub-tab indicates how nLint treatsthe library cells. Library Cell in
nLint are those modules specified by -v/-y option or those cells embraced by
“celldefine/"endcelldeine in source code. There might be function description in
those modul es and the function description is possible to be encrypted. If symbol
definition is provided for those cells by setting two environment
TURBO_LIB_PATHS and TURBO_LIBS, nLint will follow the symbol

definition. But if the symbol definition is not provided, nLint will handle them
with alternatives.

» Hierarchy module: nLint will treat them as normal module and look into the
function description of the library cell.
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* Macro cel: nLint will treat them as black box (or Macro cell), just like the -
bb command line option. In thisway, nLint will not look into the function
description of the cell even thereis.

» Combinational logic and full connection: nLint will not look into the
function description of the cell and treat them as a combinational cell with
input-output fully connected.

Lint Tab
Thistab is used to specify option about linting.

The Lint tab contains the following sub-tabs, General, RS, Library, Violation
number, Severity and M essage, which alow you to customize the preference
settings associated with the checking process. These items are related to the
command line options under batch mode. You may set the number of warnings,
severity string and message format, etc.

General Sub-tab

o

Preferences

Genera\] Lmt] Clack Ana\ysws] Repart V\ewer] Debussw‘\ferd\] Ecmur] Rule Organizer] Source Wmuow] Praject Window
Genera\] R3S Merge] Yinlation ﬂumber] Sevemy] Message]

7 Use actual width for the const without size specified in checking width rules
I Mo linting in ‘initial’ blocks

I Check UDR only

I Suppress the errorfwarning of compilation

I Treat latch’s enable pin as control signal

I Check parameterized modules

I Compile design to library (MNote: Before ‘Local-Lint, the option should be checked.)

Apply | QK | Cancell

Figure: Preferences -> Lint -> General Sub-tab

The General sub-tab is used to specify general option for linting.

Useactual width for the const without size specified in checkingwidth rules:
This option equals to -actualwidth.

No linting in 'initial' blocks: This option equals -ignore _initial. It tellsthe tool
not to check rulesin initial block for Verilog design.
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Check UDR only: This option equals -udr_only. It tells the tool to check user
defined rules only.

Suppresstheerror/warning of compilation: Thisoption equalsto -no_syntax.
It tells the tool to skip all compilation errors/warning.

Treat latch’s enable pin as control signal: nLint treats “latch enable” as clock
by default. When this option ison, nLint treats “latch enable” as control signal.
Enable this option to keep latch from checking related rules: 22053, 22054,
22055, 22127, 22128, 22129, 22130, 22131, 22134, 22225 and 22231. This
option is off by default.

Check parameterized modules: This option allows you to check all
parameterized modules. If one module is instantiated with different parameters,
nLint will treat them as different modules and check all of them.

Compiledesign to library (Note: Before'L ocal-lint', the option should be
checked.): When the option ison, nLint will invoke "vericom -smartinc" to
export library to the disk for doing lint or local-lint. The design result will be
compiled and saved to the specified library, so the directory will be valid to
vericom and writable. When the option is enabled, alibrary will be exported to
disk before doing lint or local-lint. The option is OFF by default.

In GUI mode, if the design isimported from library, this option will be disabled.
In batch mode, you can use "-vericom [on|off]" to specify this option.
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RS Merge Sub-tab

g

Preferences L

General] Lim] Clock Analysis] Report Viewer] DebussyNerdi] Euitor] Rule Orgamzer] Source Winduw] Project Window
Gemeral] RS Merge] Yiolation number] Sevemy] Message]
I Disable merge RS files
7 Merge RS file in install directory
7 Merge RS file in home directory
7 Merge RS file in current directory

Apply | QK | Cance\l

Figure: Preferences -> Lint -> RSMerge Sub-tab

The options in the RS M er ge sub-tab are used to indicate the way to merge RS
files, just like the command line options -nors and -drs.

Violation Number Sub-tab
You can enter anumber in thetext field of Sop lintingwhen [ ] warnings have
been encountered to specify the number of warnings.

You can enter anumber in thetext field of Maximum number of war nings per
rule to specify the maximum number.

The selection filed of Check rules between minimum severity and maximum
severity allows you to specify level of severity.

Thetext field of Stop linting when compilation error exceeds|[ ] alowsyou
to specify a number. The default number is 200. The default is ON.
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Genera\] L\m] Clock Ama\ys\s] Repart V\ewer] Dehussw‘\a’erm] Emlnr] Rule Orgamzer] Source Wmdnw] Project Window
Genera\] R3 Merge] Winlation number] Sevemy] Message]

[™ Stop lint when lm warnings has heen encountered

I Maximum number of warnings per rule. l—

[T Check rules between minimum severity ’W 7|
and maximum severity ’W /

[~ Stop linting when compilation error exceeds | zoo

Apply | QK | Cancell

Figure: Preferences-> Lint -> Violation number Sub-tab

Severity Sub-tab

r Preferences R

Genera\] Lmt] Clack Ana\ysws] Repart V\ewer] Debussw‘\ferd\] Ecmur] Rule Organizer] Source Wmuow] Praject Window
Genera\] R3S Merge] Yinlation ﬂumber] Sevemy] Message]

Assign a string for each severity level:

Severity Level | Severity String | Severity Color | -

Levell Infarmation

Levelz Warning

Level3 Error HER

Leveld Fatal Error - HENEER

Levels Levels HEN

Levels Levels Ha

Level7 Level7 HET

Levelg Levelg HE

Leveld Leveld EENEE

Level10 Level10 EEEEE
e

Apply | QK | Cam:ell

Figure: Preferences-> Lint -> Severity Sub-tab

The Severity sub-tab allows you to specify a severity string and a severity color
for each severity level. By default there are 10 severity levelsin nLint. The
severity color shows different degrees of severity and the severity color is
displayed in violation line number of the source code pane of nLint Project
Window. By default, the color for level 1isgreen; level 2isyellow; level 3isred
and level 4 ispurple.

User Interface 83



(=l <nLintnLintProject:1> CCU.v* - /tmp_mnt/qa/home/lisa_chang/demo/verilog/rtiiCCU.v

File Edit Bun Tools Violation Window

Help

2 e sEEE e deals ey d][T &%

F\Ies] H\erarchy] :g é ﬁ = I;A}!;UD
r - ;
B 5] system(189)(85) I an) default: MA = next MA;
@] CHILD1(0)(0) gé endease
=icHLez0 2 ctor for sy st
& ] MASTER(D)() gg Eﬁf (negedge clock or negedge reset)
S |_cpu(tyi61) a5 if (oreset)
L_ALUB(15)(18) o next A = 0,
3 primitives ag) else begin
CllaEE) B next M = B + 17Dl
il CCUE3)0E3)) 100 end
8 2] 2 lib cellsz pri 101 end
L] 1 PCU@)a) 10|
@ i_pram(g)(s) 103 // microprogram rom
104 mprem i_mprom (. addr ()
105 , . deut (mprom_sut)
o s . addr_ercor ());
E __ il — il

Output] V\o\atiun]

C8U.w(99): 1 Error(s)

[F]Error 23015: BLOCKING assignment is used in an edge triggered block. (Synthesis) : ooy

Figure: Example of Severity Color Shown in Violating

M essage Sub-tab

- Preferences 1

Genera\] L\m] Clock Ama\ys\s] Repart V\ewer] Dehussw‘\a’erm] Emlnr] Rule Orgamzer] Source Wmdnw] Project Window
Genera\] R3 Merge] Winlation number] Sevemy] Message]

1 Show full object name in output messages

Severity: I‘_
Warnhvisg: IS_
Newline: I,_

—Message format

Leading char: I?
Escape char: I\_
FileName: I,_
LineMo: ||_ Group: Ig_
Warnho: I"_ Language: Ia_

Scope: Ih_ Indexhame: [

hodule: I'"_

ShowFormat: I BB Tl i % (For)

Apply | QK | Cancell

Figure: Preferences -> Lint -> Message Sub-tab

Show full object namein output message allows you to specify not to
abbreviate the string for the violated object.

In the M essage For mat section, you can also configure the format of error
messages when you export the errorsto an ASCI| file. Except ShowFormat, all
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other fields are read-only. The nLint M assage For mat defines the meaning of
the character and can be used in the ShowFor mat. All character should beled by
the Leading char '%'". You can use Escape char to print out the original character
if they are used to define the format.

After the ShowFor mat isspecified, nLint will follow the configuration to output
warning message to the ASCI| file.

Clock Analysis Tab

The Clock Analysis tab contains the General and Pass Through settings that
are associated with clock domain extraction.

General

[*{ Preferences

General] Lint] Clock ﬁnalysis] Repart Viswer] Debussy{\l"eldi] Editur] Rule Organizarl Source Window

Gansral] Fass throu ghl

[T Trace connection by polarity information in cell library

7 Pass through gafed clock when extracting clock domain

Figure: Preferences-> Clock Analysis-> General Tab

The General tab alows you to customize the resolving in clock source tree
extraction.

Trace connection by polarity information in cell library allows you to
indicate the tool to trace connectivity by the polarity information provided by
symbol library, which istrandated from cell library.

Pass through gated clock when extracting clock domain allows you to guide
the tool to merge al the gated clock domains into one clock domain.

User Interface 85



Pass Through

¢ Preferences

GeneraIT Llnl] Clock Analys!s] Report Vlewer] DebussyNerdl] Edltor] Rule Orgsnlzer] Source Window
General] Pass Ihmugh]

Pass through options

7 Pass through assignments

[T Pass through buffers

[ Pass through inverters

7 Pass through specific clock cells

[T Pass through specified cells

[T Pass through cell with single input ports

Figure: Preferences-> Clock Analysis-> Pass Through Tab

The Passthrough tab allows you to specify pass through what kind of logic
when extracting clock domain. The setting will impact the clock source signal of
aclock domain. But it will not impact the clock source tree.

The Pass through assignments checkbox allows you to indicate nLint
whether to pass the assignment like "assign a= b" when tracing backward
of the clock signal for extracting clock domain. By default, it is ON.

The Passthrough buffer checkbox allows you to indicate nLint whether to
pass the buffer when tracing backward of the clock signal for extracting
clock domain. By default, itis ON.

The Passthrough inverterscheckbox allows you to indicate nLint whether
to pass the inverters when tracing backward of the clock signal for
extracting clock domain. By default, it is ON.

The Passthrough specified clock cell checkbox allows you to indicate
nLint whether to pass the clock cell in symbol library when tracing
backward of the clock signal for extracting clock domain. By default, it is
ON. A clock cell isthe symbol cell with cell type as clock cell, and input
clock pin, output clock pin.

The Passthrough specified cell checkbox allows you to indicate nLint
whether to pass the cell, which is specified in Project Setting -> Clock
Analysis-> Clock Cell by theinput port specified together, when tracing
backward of the clock signal for extracting clock domain. By default, it is
ON.

The Passthrough cell with single input port checkbox allows you to
indicate nLint whether to pass any cell with unknown type but with only
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singleinput port when tracing backward of the clock signal for extracting
clock domain. By default, it is ON.

Report Viewer Tab

The Report Viewer tab contains the following sub-tabs, General, Detail
message, Clock Domain, Format and Color, which allow you to configure your
report output.

General

General] Lirrt] Clock Analysis] Report Viewer] Dehussymerdi] Editor] Rule Organizer] Source Winduw] Froj
General] Detail messageI Culor]
Double click error will show saurce on
+ Default editor
~ Nlrace
~ nTrace/nSchema automatically

“ Default editor/nSchema automatically

7 nSchema use the same partial schematic

_I Report on mapped filefline

Figure: Preferences-> Report Viewer Tab -> General

Under the General sub-tab, you may set the tracing tool for source code when
double-clicking the errors detected by nLint in report viewer. There are four
choices:

» Default Editor: use of preferred editor, which is set in the Editor tab.

* nTrace show the source code in nTrace window.

* nTrace/nSchema automatically: show the source code in nTrace or
nSchema window, which will be automatically decided by nLint. The rule
error with path information will be shown in nSchema window, i.e., gated
clock in DFT group.

o Default Editor/nSchema automatically: show the source code in the
default editor or nSchema window.

» nSchema usethe same partial schematic: show to the same nSchema
window if it is checked.

* Report on mapped file/line: in verilog 2001, the line compiler directiveis
introduced. We support this except the feature level. When it turnson, nLint
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will try to show the violations that the original source file/line mapped,
based on the line compiler directive. Also when exporting violations to
ASCII file, nLint will export the original file/line of the violations
according to this setting.

Detail Message

*¢ Preferences

General| Lint] Clock Analysis| Report Viewer | Debussynferi| Editor| Rule Organizer| Source Window| Proji

Ge neraj] Detail mess age] Colorl

How many lines will be expanded abovelbelow the central reference code
,..1...“
If the number of total lines in detail window exceed [,5 | itwill not be expanded

automaticalky.

Figure: Preferences-> Report Viewer Tab -> Detail message

The Detail message sub-tab allows you to set the line number to expand when
during showing the source code in detail window of report viewer.

The first number is used to specify number of lines be expanded. As
demonstrated in the following figure, above and bel ow the central reference code
line, which isthe blue highlighted line, nLint expands one more line to show the
piece of source code.

RLUB. =(E%) : output sigmal "RLU" should wnoz be refererczd ins-de tke module
[F]aasign net 2. .. (ALUL. )
F 6

LELT == g'L:zU) & (~CHIL1]):
€1 & (~IR[0]);

dazrun nel 2

FB  assicn net_3

| AT [WaTF w)
4 ovtout 5

B uclgul [T:0] IXER;

If there aretoo many lines shown in detail window of report viewer, it isnot good
to expand the reference source code by default. The second number isused to set
the threshold. As demonstrated in the following figure, contentsin the detail
window are up to 25 lines. So the source code reference is not expanded by
default.
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[fopModule w(G2): conbinaticnzl loop dstected on s_cnzl 'aALU"
[3] sy e i_cpo. BLE (T pttudule. o)
sys i Loopul BLC - wyslan 1ovpu. ALT (TupMudule. v}
ALw[7:0] -: L pocr ALU[T:0]  {TupMudule (5203

=1 POU:AlweyobdaleaysZ EL:89: Nus -3 IDE[7:0] w=yslen I vpu i PCU (PCU. )
IOB[7:U] - syslen s vpo IDE[V:U] {Dopbudule. wikd)
M7 0] -% i AT TIMT T] (TepWachle w(74i)
141 RN bl agabdd luays] - I HE M -5 W01 sgaten 1_epn 1 AR (AITF o)
W3 0] =0 i_aln al7 ] (ALIM (7MY
(ki alv ] -x aln Alwagat@Alwayal 35 L1 Suh agatem 2_cpu - AL 1_aln [CLARLIR T
Aln Alumyn | L8aTwayel 40 G Mus -5 o= |7 00 (W
out|¥: U] o oyskem o 1_cpu.i PLUB_ALU|Y L] IMLUB. = (Vi
ALU[T:0] - =ysten i_cpu. aLL[T:0] (_cptodule. wiEd)l
scc_filao:

Color Sub-tab

General] I.int] Clack P«nalys'rs] FReport Viewer] Debussyf\l'erui] Edilur] Rl Organizer] Source Winduw] Frojer

GQI‘!QI3|] Dietail message] CO|0I’I

Example:  ABCabe KYZxyz Reset All to Default

Colors:
Resolved clock source oot | HEEE
Unrezalved clock sourca root HEEEEN

Togglehdark

Figure: Preferences -> Report Viewer -> Color Sub-tab

From the Color sub-tab, you can a so choose the color for "Unconcerned clock
domain”, "Unresolved clock domain" and "Violations marked" in report viewer.

Debussy/Verdi Tab

The Debussy/Ver di tab allows you to specify Debussy/Verdi execution
command with argument.

Editor Tab

The Editor tab allows you to set your favorite editor with parameters when
tracing the source code.
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Figure: Preferences -> Editor Tab

Rule Organizer Tab

The Rule Organizer tab allows you to configure the displayed columnsin the
rule list window, the right part of the Rule Organizer. You may show or hide the
columns, and organize the order of columns displayed in the rule list window.

| Debussyrvenai] Eator]

Aoty | _ ok | _cael |

Figure: Preferences-> Rule Organizer
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Source Window Tab

Figure: Preferences -> Source Window Tab

The Source Window tab allows you to set your favorite font and color for the
background, comment, keyword, text, string, etc.

Project Window Tab

Figure: Preferences-> Project Window Tab

The Project Window tab allows you to set your preferred font and display file
path for the Project Window.
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Violation Command

Next Violation Line
Bind Key: F5

Thiscommand highlightsthe next violation linein the source code pane of nLint
Project Window.

Previous Violation Line
Bind Key: Ctrl+F5

This command highlights the previous violation line in the source code pane of
nLint Project Window.

Next Violation
Bind Key: F6
This command highlights the next violation in the Violation tab of the bottom
panein nLint Project Window. This command is also available in the click-right

option menu when you click on aviolation in the Violation tab in the bottom
pane of nLint Project Window.
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File Violation Window Help
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and (n_C21, reset, CZ1) ;
always @{n_C21 or n_C20 or MAP or next_MA)
case ({n_02l, n_0203)
0 0;

MA = 8'h0
1: MA = MAP:
2: MA = 800
default: MA = next Ma;

endease

/4 Incrementor for memory address
alvays Binegedge clock or negedge reset)

begin
if (~reset)
next_Ma = 0;
else begir]
next Mh = MA + 1°hl;
end
end

.

Oulput] leat\on]

oU. w(99) : 1 Error(s)

[FError 23015: BLOCKING assignment is used in an edge triggersd block. (Synthesis) : ooy

|

Show Violation To

Disable Rule 23015

Filter This Yiolation

Filter Rule 23015

Filter File: CCULv

Filter Group

Filter Scope : CCU

Filter Object : statement@33

Next Winlation F&
Frevious Violation CHrl+F6

search Rule F1 =

Figure: Example of Click-right Option Menu of Violation

Previous Violation

Bind Key:

Ctrl+F6

This command highlights the previous violation in the Violation tab of the
bottom pane in nLint Project Window. This command is also available in the
click-right option menu when you click on aviolation in the Violation tab in the
bottom pane of nLint Project Window.
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Window Command

Output Window

This command brings up the Output Window with the last checking results.

Help Commands

Contents

This option brings up a Help Window. You can get help from the Contents,
Index or Search tab.

Rules Reference

This option brings up a Help Window for the Rule Category. You can get help
from the Contents, Index or Sear ch tab.

About

Thischoice offersinformation about the current nLint rel ease, such asthe current
release's version and date.
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Rule Organizer

Overview

The Rule Organizer is invoked when you select the Tools -> Rule Or ganizer
command in nLint main frame window. This Rule Organizer is used mainly for
three purposes: 1) to enable or disable checking certain rules, 2) to configure the
arguments used in certain rules, and 3) to provide editing functions for
organizing rules.

» Compilation & Elaboration, thisis group of syntax rules. They are checked
by compiler. And they cannot be re-organized. This group is aways
enabled.

* nLint, thisisthe default group of rules provided.

*  RMM, thisisthe RMM compatible rules organization.

The checking rulesin the default top group 'nLint" of this Rule Organizer are
categorized in the following ten groups:

Simulation: [Enable] Rule violation in this group will degrade the speed of
simulator or conduct an unexpected simulation result.

Synthesis: [Enable] Rulesin this group check the language elements, i.e., which
synthesis tool is not supported; which synthesis tool cannot construct hardware
absolutely under the semantics of description by user; which will directly cause
the mismatch of simulation result between pre-synthesis and post-synthesis.

DFT: [Enable] This group includes the rules that must be satisfied for testing,
especially for the successful use of ATPG tools.

ERC: [Enable] This group includes the rules checked in the net-list before or
post P&R. All the rules are focus on connection, like input floating and output
floating.

Design Style: [Enable] Rulesin this group will check the potential errorsin
connectivity, clock/reset signals.

L anguage Construct: [Enable] This group offers a powerful semantics
checking. There might be potential errorsin designif thereisany violated rulein
this group.

HDL Translation: [Enable] Rulesin this group check the trandlation problem
between Verilog and VHDL.
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Coding Style: [Disable] Rulesin this group define the style in coding. Good
coding style increases readability.

Naming Convention: [Disable] Rulesin this group define the naming
convention in coding. Readability will be increased if they are considered.

VITAL Compliant: [Disable] Rulesin this group check for VHDL code to see
if itisVITAL compliant.

Clock: [Enable] Rulesin this group check for clock usage scheme in design.

Block Interconnect: [Enable] Rulesin this group check the problems when
assembling blocksinto the design.

NOTE: Every timeyou run nLint, you can specify the active groups of rulesfor
nLint checking. You can also configure the arguments by using the
Rules -> Properties command.

File Group Rule View Window Help

= M [ ~ Lint Mode
File Group Rule View Window Help

acycroyp & B [ M|

s Sirnul nLint.rs] nLint.rs]
] Syttt

W DFT 8y Group
11 Desig

¥ e a—— Administration Mode

=

MNumber MName \rgument]rgume
5 st

d significant lost
5 DFT M O combinational loop SYNC

»] Design Style W combinational loop SYNC
1| h%nLgEIJ'age (ljolnstruci ¥ O asynchronous loop

f

| ranslation )\ |5 o - asynchronous loop

g ﬁgg]l%%sctzlr?uention M [ 22019  hit range out of bounds

'8] WITAL Compliant W O 22079  constant conditional expression

i User Defined M O constant conditional expression
e — M [ part not connected to valid port inst
UDR: [nomert M port not connected to valid port inst

v [ 22063  parameter bit-width too long %
datalostfiom B e | ]
LDR: IfhomeftimeOLZfIintZJfnLintProdfetcfudrﬁudr.ini Languag

data lost from operand "3%s" due to width mismatch or shift operation

Figure: Rule Organizer Under Lint Mode (Rear) and Administration Mode (Front)

Rule Organizer provides two working modes: Lint mode and Administration
mode.

» Lint Mode: Show the merged RSfile only. Initiadly, thereis no filename
applied to the merged RS file except that the Disable merge RS files option
in the Open RSFilesform isturned on when you load the selected RSfile(s)
listed in the selection window. You may save the information on this tab or
rename the merged RS file with the Save As command and lint your design
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later with this RS file. Notice that in the rule property dialog box, you can
only modify the configurable options and arguments under this mode.

* Administration Mode: Show all loaded RS files (with filename) each on a
tab. Thereis no merged RS file shown under this mode. You may modify
the configurable options and arguments; you are also allowed to configure
the settings of rule options and arguments by clicking the Argument non-
configurable and Satus non-configurable options; and you also can
configure the setting of UDR file. Notice that you are required to switch
back to the Lint Mode before linting the design.

The menu commands in Rule Organizer are described in the following sections.

File Commands

Open
Toolbar Button:

This command opens the Open RSYCSV Files form where you can set multiple
rule-setting files (*.rs*.csv) once at atime. nLint will merge all RS/CSV files
that it findsin the pre-defined directories and uses the merged result for checking.
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I | Browse...

Fule Setting Files:

7 hderge RS file in install directory

I nfgfproddlintG. 1/mLint2 006.04/etc/nLint.rs

I Mot exist

I Mot exist

I Disahle merge RS/C3Y files

Ok | Cancel

Figure: Open RYCSV Files Form

You may select the desired RS/CSV files by clicking the Browse button. To
append the selected RS/CSV file into the Rule Setting Files selection window,
click the Add button. To delete the unnecessary RS/CSV file from the selection
window, click the Remove button. You may also move the order of selected rule
files upward and downward by using the M ove Up and M ove Down buttons.

There are four options for the integration of RSfiles:
WhentheMerge RSfilein install directory optionison, the RSfileinthe
install directory will be merged while generating the merge RSfile.

*  Whenthe Merge RSfilein homedirectory optionison, the RSfilein the
home directory will be merged while generating the merge RSfile.

*  Whenthe Merge RSfilein current directory option ison, the RSfilein
the current directory will be merged while generating the merge RSfile.

» TheDisable merge RS/CSV files option controls the merging of the above
RS/CSV files. When this option is off, the RS/CSV filesin the above
directories and the selected RS/CSV files in the selection window will be
merged and loaded to Rule Organizer when you click OK. These RS/CSV
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Save

Save AsS

fileswill be merged one by one from top to bottom; the order is <RSfile
under install directory>, <RSfile under home directory>, <RSfile under
current directory> and the RSYCSV files in the selection window. I you turn
on the option, nLint will only load the RS/CSV file(s) selected in the
selection window.

When open RS/CSV files, Rule Organizer will automatically search for the
<nLint_install_dir>/etc/udr directory. If thereare udr.ini and action.tcl under the
directory, the Rule Organizer will automatically load the udr.ini file asthe UDR
file. Switching the Lint and Administration modes alows you to refresh the
contents in the udr.ini or action.tcl file. When switching from Administration
mode to Lint mode, the Rule Organizer will reload all RS/CSV files with the
UDR file.

Toolbar Button:

Bind Key: CTRL+S

This command saves the current rule setting file if it is modified. The command
isdisabled if you did not edit thefile.

Thiscommand savesthe current rule setting with the name specified in aSave As
form.

Export Rules to CSV File

This command opens the Export Rules to CSV File form where you can peruse
the directory structure and specify afile to save the rule set in aCSV format.

Export Rules

Thiscommand isused to export current rulesinto ASCI| file. It will invoke abox
like following.
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—Print Scope

~ All

“ Current Selected Group
—¥hich Rules To Print

+ Enabled Rules
~ Disabled Rules
~ Selected Rules

4 All Rules

—Sort By
4 Sort By Rule Number

~ Sort By Group

—Language
~ Verilog
~ YHOL

“ Both

I print rule arguments
Print to file: fdemo_verilog/risrule exp |

0], | Cancell

Figure: Export Rules

In above figure, in Print Scope, you can choose to print All rules supported by
nLint or therulesunder Current Selected Group. If you choose All, all therules
will be printed out flatten whether the rule isincluded in current group or not. If
you choose Current Selected Group, you can choose to print the Enabled
Rules, Disabled Rules, Selected Rules or All Rulesin the scope. Yon can
specify sorting order when rules are exported. The rules can be sorted in Sort By
Rule Number or Sort By Group.

You can choose export language: Verilog, VHDL or Both.

You can toggle on print rule argument to export current argument value of the
rules.

You can specify the file name to export rules with Print to file browser box.
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Properties

This command shows all loaded RS filesin a Properties form, asillustrated
bel ow.

General]

Fule Setting Files:

3
fhomeftimfEOLEintz. 1/mLintProdfete/nLint.rs
frdhomeftim/nLint.rs

|
md I

Close |

Figure: Show Loaded RSFilesin Properties Form

Recent Files

Close

This command displays the names of the most recently used files.

This command closes the Rule Organizer. If you modified the settings and did
not save the changes before leaving the Rule Organizer, nLint will open a
Question dialog box to ask if you wish to save the changes or |eave the settings
unchanged.

If there is more than one RS file modified under the Administration mode, nLint
will verify the request one by one. Under the Lint mode, if the merged RSfileis
not given afilename, it will be treated as a temporary file and will be discarded
without confirmation. Notice that you may switch back to the Lint mode before
linting your design. When you close the Rule Organizer, a Question dialog box
appears, as shown below, verifying the request to switch the Administration
mode to the Lint mode.

Question

MNow you are under the administrator mode, switch to the non-administrator mode?

i Cancell

Figure: Question Dialog Box - Switching back from Administration Mode

Rule Organizer 101



Group Commands

Enable
Toolbar Button:

This command allows you to enabl e/disable the checking of current rule group.
You can use the toggle button from the toolbar, or select the command from the
menu bar (Group -> Enable). The group that is enabled is marked by the g
icon; and the group that is disabled is marked by the g icon.

Non-configurable

Toolbar Button:

Only available under Administration mode. Thiscommand allowsyou to toggle
on/off the status configuration of current rule group. You may use the toggle
button from the toolbar, or select the command from the menu bar (Group ->
Non-configurable). The non-configurable group is specified with green color,
and the configurable group is shown as usual.

Rename

Thiscommand allowsyou to rename the current sel ected group. You can directly
type the name of the group in the tree. To cancel the typing, press Esc.

New Top Group

This command allows you create a new top group with a default name,
NewTopGroupX, where X can be 0, 1, ... You can change the name by using the
Rename command.

Set As Active Top Group

This command allows you to set the current selected group as an active top
group. nLint will check the rules under active group when linting.
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Add Sub Group

This command allows you to add a sub-group under the current selected top
group. If the current selected group is not atop group, this command will be
disabled. Note that the new added group is named as NewSubGroupX, where X
can be0, 1, ... You can use the Rename command to change sub-group name.

Copy

After select the desired rule(s), you can invoke this command to copy the
selected rule(s) to the specified sub group.

Paste

After asub group is selected, this command pastesthe rule(s) you have copied in
the Copy command to a specified sub group folder.

Delete

This command del etes the selected group, no matter the top group or the sub-
group.
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Rules Commands

Copy

This command allows you to copy the current selected group. If the current top
group is selected, the command is disabled.

Paste

This command allows you to paste the group copied by the previous command
into the current selected sub-group. Before pasting, the rules should be checked
to keep the rule number unique. If the current selected group is not a sub-group,
it is disabled. If thereis no suitable content in the clipboard, it is disabled.

Delete

This command allows you to delete the current selected rules. If the current
selected group istop group, it is disabled.

Properties
Toolbar Button:

Thiscommand open the Propertiesform where the properties of the selected rule
are displayed. The properties include the rule name, location, rule number, rule
attribute and arguments. You may configure the rule properties with the Rules
-> Properties command.

NOTE: To view and configure the rule properties, you can double-click therule,
click thetoolbar icon, or invokethe Rules-> Proper tiescommand from
themenu. Changes of rule propertiesin thisform are synchronized to the
rulelist in the Rule Organizer window.
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\\ Rule Property ‘ ;IEI ll

Genera\]
MName: Eule MName
Location: Fule Location
MNumber: Rule Mumber
Language: Fule Language

Sub Language:  Sub Language

Index Name: I

Cescription: I

-1 Argument non-configurable

| Buppressed by translate off pragma

Argumenti: I

Argumentz: I

Severity: L /|

I Status non—-configurable

_| Enahle

Option
_I Apply To All Languages
1 Apply To All Groups While Enable/Disable

Apply | Close

Figure: Rule Properties Form

The Properties form shows the general information of the rule, such asrule
name, location, rule number, its belonging language, its sub-language, index
name and rule description.

* Index Name, which will be shown and can be reported in rule violation, is
an alias to the rule number.

» Description, which can be shown in thelist of rules, is similar to the rule
name. You can customize these two fields.

NOTE: In the Index Name column of the Rule Organizer window, rules
supporting SystemVerilog are shown in green; rules supporting Verilog
but except SystemVerilog are shown in cyan and rules supporting
VHDL are shownin purple.

* Argument non-configurable: When this option is enabled, configuration
settings on the rule argument is not allowed. This option is similar to the
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Rule -> Argument non-configur able command, it is only available under
Administration mode.

e Suppressed by translate off pragma: This option is similar to the Rule
-> Translate Off command.

* Argumentl: Thisfield setsthe first argument for the rule. If thereisno
argument for the rule, thisfield will be grayed out.

* Argument2: Thisfield setsthe second argument for therule. Thisfield will
be grayed out if the second argument is not available.

NOTE: Some rulesonly have thefirst argument, such as 21001; some rules have
both thefirst and second arguments, such as21013. Someargumentsare
set in selection fields; some arguments are specified by clicking the Set
Value button to open the Set Rule Argument Value form where you can
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set multiple arguments. Below is alist of argument types.

Argument Type Rule How to Set Argument

STRING 21047 Enter avaluein the text field.

INT 21045 Enter avaluein the text field.

ENUM 21001 Specify CASE_LOWER or
CASE_UPPER from the selection field.

MULTISELECTED 27131 Click the Set Value button to specify

from BLOCKING and
NONBLOCKING check boxes.

SEQUENCE 22035 Click the Set Value button to set the
order of CLOCK, RESET, SET,
ENABLE, TE and CONTROL.

1. BOOL 22033 1. Specify TRUE or FALSE from the
2. SEQUENCE selection field.

2. Click the Set Value button to set the
order of INPUT, OUTPUT, INOUT,
BUFFER and LINKAGE.

LIST 24015 Click the Set Value button to write a
list of argument. ";" isto separate the
list; "," isto separate the items in the
same list. You can use the Add,

M odify, Remove and Remove All
buttons for editing the lists.

MULTISELECTEDLIST  |21022 Click the Set Value button to specify
from RESET_LOW, RESET_HIGH;
SET_LOW, SET_HIGH:
LATCH_ENABLE_LOW,
LATCH_ENABLE_HIGH,
TRI_ENABLE_LOW,
TRI_ENABLE_HIGH check boxes.

e Severity: Thisfield shows the severity of the rule. You can change the
severity by clicking the selection field.

» Satusnon-configurable: If this option is enabled, configuration settings
ontherule statusis not allowed. Thisoptionis similar to the Rule-> Satus
non-configur able command, it is only available under Administration
mode.

» Enable: When aruleis checked (indicated by =) inthe Rule
Organizer, the Attribute box in the Properties form will be enabled
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(indicated by " Enable ). If you disable the Attribute box (indicated by
“1'Enable ) and click Apply, the rule will be unchecked (indicated by
1)

* Apply To All Languages: This option applies the changes of rule
properties to both rules for Verilog and VHDL languages. If this option is
not enabled, rule changes will be applied to the current language only.

* Apply To All Groups While Enable/Disable: This option applies the
changes of rule status (Enable/Disable) to al groups that contain the rule.
You can disable this option if you want to make the changes on the current
group only.

Map Severity

This command brings up a Map Severity form as follows.

Original Severity : Lewwel T Information f|
evel3:Error

Target Severity:

Add | Remouel RemoueAIIl

hap Original Severity to Target Severity:

Orignial Severity | Target Severity 'J\
£

Level1:Information Lewvel3:Error

[~ T
Apply | Ok | Cancel |

Figure: Map Severity Form

By selecting Level 1:Information fromthe Original Severity combo box and
Level3:Error from the Target Severity combo box, you may click Add to add
this pair of severitiesinto the list box. You can click Removeto delete aselected
item in thelist box and click Remove All to delete of them at once. When you
click the Apply button, the severity level of al rules will be mapped. Clicking
the Cancel button will close the form. Click the OK button will apply the above
settings and close the form.

Thisfunction isuseful for RSfile backward compatible. In the earlier version of
RSfile, the severity of aruleisrepresented by astring. Any comparisonis based
on the severity string. User can insert any string asthe severity of arule. It isnot
so convenient to give an order of al rules by severity. Inthe latest version of RS
file, the severity of aruleisrepresented by aninteger, whichisnamed Level<ns.
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To be compatible, we give each severity level astring. Thus user can choose the
severity level in acombo box for each rule.

Find Rules

Toolbar Button: %

This command finds rules based on the settings for rules you are looking for.
After arule group in the left pane of the Rule Organizer window is selected,
invoke this command to open the Find Rules form. After settings are specified,
click the Find button in the Find Rules form, rules meeting your specification
will be shown in the right pane of the Rule Organizer window.

You can copy-and-paste rules of your interest to a specified sub group on the | eft
pane of the Rule Organizer window. Please refer to the Group -> Copy and
Group -> Paste commands for more information.

=z Find Rules
Find what: I[ | ,.r|
By Scope
7 Indextame ~ Current sub group
_I Rule Title 4 Current top group
_1 “iolation Description ~ All top groups

- Regular evpression _| Case Sensitive
_| Severity Level3:Erof /
I7 Enable/Disable [Enaig

[~ Language Verilog, 7|
Nk Find | Close |

Figure: Find Rules Form

In the Find what text field, you can type a key word to search for rules.

In the By group, you can search according to index name, description and
reference. If you specify IndexName, nLint will search rules by Index Name
(Please seethered highlight in the first figure below). If you specify Rule Title,
nLint will search rules by rule title (Please see the green highlight in the first
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figure below). If you specify Violation Description, ruleswill be searched
within the rule description of nLint rule documentation (Please see the red
highlight in the second figure below).

/—l‘\
I TOFF i'"demam' Description Severty | Argumentl |Argument?
complete nment in 3l comb Bwel|?

taws _camb’ Block

OO 27805 Task 12 Level2
1] 27862 dual set or reset detected Level2
I ZTaE1 asynchronous reference in edge-sensitive loLevelz

Figure: Find Rules by Index Name and Description

% Help Tear-off E x|

Contents |

i Searmh.

=

| Rules Reference
Search Rule F1

HECK _TOP_SIGNAL,CHECK, B
CHEC -

About. Diefault severity Leveld (Wasring)

Desergpaen

Cheelk to see f there is any agnal that has te load

Figure: Find Rules by Reference

In the Scope group, you can specify the scope that you want to search for rules
in the left pane of the Rule Organizer window. You can choose from one of the
Current Sub Group, Current Top Group and All Top Groups options.

Regular Expression: If thisoption is enabled, the input string will be treated as
aregular expression.

Severity: You can specify adesired rule severity.
Enable/Disable: This option allows nLint to find enabled or disabled rules.
Language: You can specify the language from Verilog or VHDL.

Searchin result: If thisoption isenabled, nLint will search within thelast found
results. If this option is disabled, nLint will search within all nLint rules.

Click the Find button to search for rules meeting your specification.

To close the Find Rules form, click the Close button.
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Select All

Thiscommand allowsyou to select al rulesin the current rule group at onetime.

Invert Selection

Thiscommand allows you to select the unselected rules in the current rule group
once at atime.

Enable/Disable

Status Button: Enable: ; Disable: [

This command allows you to enable or disable the checking for the current rule
one by one. Thisis atoggle switch, which meansthat if the current ruleis
enabled, clicking this command will disable the rule. On the other hand, if the
current ruleis disabled already, this click action will enableit. You may also use
the checkbox in the E/D column of rule list window under Rule Organizer.

Translate Off/On

Satus Button: Tranglate Off: ; Trandate On: [

This command allows you to set the current rule to be suppressed by the
Synopsys pragma //synopsys translate off one by one. The pragmawill
suppress the synthesizable or non-synthesizable rules for coding style checking.
Thisisatoggle switch, which meansthat if the current rule is suppressed by the
pragma, clicking this command will disable the suppression.

Status non-configurable

Toolbar Button:

This command is only available under Administration mode, it allows you to
define the configuration settings on the rule status. This command is similar to
the Status non-configurable option in the Properties form. The rule with non-
configurable status is shown with gray color in therule list window of Rule
Organizer, and the one with configurable status is shown as usual.
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Argument non-configurable
Toolbar Button:

This command is only available under Administration mode, it allows you to
define the configuration settings on the rule argument. This command is similar
tothe Argument non-configur able optioninthe Propertiesform. Therulewith
non-configurable argument is shown with grey color in the rule list window of
Rule Organizer, and the one with configurable argument is shown as usual.
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View Commands

Sort

The rules can be sorted by three methods: either By Check, By Number
(default), or By Name. When sorting By Check, the rules are sorted by the
enabling status, i.e., rulesthat is disabled will be sorted first; rulesthat is enabled
will be sorted next. When sorting By Number, nLint ignores all checks and
charactersexcept numbers. When sorting By Name, the checking rulesare sorted
by rule name al phabetically. When sorting by I ndex Name, the checking rules
are sorted by index name alphabetically. In sorting by Severity, the checking
rules are sorted by severity level.

NOTE: By default, nLint sorts checking rules numerically in ascending order.

Ascending

This command specifies that rules shown in the Rule Organizer are sorted in
ascending order (A to Z or zeroto 9).

Descending

This command specifies that rules shown in the Rule Organizer are sorted in
descending order (Z to A or 9to zero).

Language

Select to display the rulesfor Verilog or VHDL. You can choose Both for
displaying all rules for these two languages. You can choose Design for
displaying all rules according to the design. If the designisamix-design, therule
organizer will decide the language by the top module of the design.

Administration Mode/Lint Mode

Thisisatoggle switch, select this command to display the working mode for
Lint Mode or Administration Mode. The icons on the toolbar are changed
when you change the working mode in Rule Organizer.
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While switching from Administration Modeto Lint Mode, al RSfilesin
Administration mode will be reloaded from disk in order to generate a merged
RSfilefor design linting. A Question dialog box will appear verifying the
request to save the modification of RSfilesone by one. If the modificationisnot
saved, it will not take effect in the merged RSfile.

While switching from Lint Mode to Administration M ode, any modification
to the merged RS file will be discarded.

Preferences

This command is the same as the Tools -> Preferences command in the nLint
Project Window.

Window Panel

This panel lists al active windows and enables you to switch among those
windows.

Help Commands

Contents

This command brings up a Help Window for the whole tool. You can get help
from the Contents, Index or Find tab.

Rules Reference

This command brings up a Help Window for Rule Category. You can get help
from the Contents, Index or Find tab.
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Search Rule
Bind Key: F1

Thiscommand providesaHelp Window for you to look up therulethat you wish
tofind. When it isclicked, ahelp form with the rule you selected will be shown.

About

Thischoice offersinformation about the current nLint rel ease, such asthe current
release's version and date.
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Report Viewer

Overview

The Report Viewer appears after the nLint checking processis complete. This
viewer consists of two sub-windows: Tree and Detail Windows. Tree window, at
the upper part of the review viewer, shows the reported violationsin atree
structure and sort them first by groups and then by rules. You can click on the
plus (+) icon to expand the rule, thus showing more details, or click onthe minus
(-) icon to collapse, thus hiding the details.

When left-clicking on aviolation, the detailed information will be shown in a
detail window, at the lower part of thereport viewer, with three sections: the first
section isthe violation itself; the second is the source code in quick view,
enclosed with arectangular box; and the third section (See Also) liststhe related
violations.

The reported violations are at the leaf level of the tree structure. When you
double-click aviolation, nLint will display the relevant source code in the nLint
editor, or in the nTrace/nSchema window, depending on the current preference
setting or violation.

There are two ways to invoke nLint Report Viewer to perform rule checking
process: from main frame window (GUI mode) and from shell prompt (batch
mode).

Lint from Main Frame Window (GUI Mode)

The Run -> Lint command in nLint main framewindow startsnLint checker for
rule checking. After the process is complete, a Report Viewer appears.

The tree window, at the upper half of the report window, lists the violations
reported by nLint. You can expand or collapse the nodes in the tree to view or
hide the report messages.

The detail window, at the lower half of the report viewer, shows detailed
information of theviolation. You can aso view the detailsin aquick view mode,
enclosed by arectangular box, when an error is selected. Thisinformation
includes the violated objects and the source code for the abjects. You can show
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or hide the source code in the rectangular box by clicking the plus or minusicon
at the beginning of the text line.

File Miew Domain Tools ‘Window Help
= =" ‘@ » O ‘ -, ‘ Filter..

B % 75003 — Signal with Mo Load —14 Warning(s)

B Design 3tyle —Z6 Warning(s), 4 Error(s)

8 & 22011 - Combinational Loop -1 Warning(s)

8% 22017 - Module with Mo Output —1 Warning(s)

8 & 22053 - Gated Clock -2 Warning(s)

8@ 22117 - Synchronous or Asynchronous Reset Detected -7 Warning(s)
B & 22229 - Clock Signal Used as a Control -1 Warning(s)

8% 25001 - Signal with Mo Driver —4 Error(s)

8% 25003 - Signal with Mo Load —14 Warning(s)

B Language Construct -2 Warning(s), 3 Error(s)

E

el

pram. w(36) . x/z/? used to extend the significant bits of constant "8'hz".
Elpram. wi36)

36 assign data = E W 7 dataout : 8°'he;

See_Also:

El

a—»
Figure: Report Viewer

Related violations with the same key object are listed in the See Also section for
reference. Inthisfigure, al violationsviolated on the object data arelisted inthis
section. In addition, the related violations provide hypertext link to the
corresponding violations in the tree window. You may click on the target
violation and jump directly to the relevant violation in the report viewer.

After nLint checking processisdone, usethe File-> Save command in the report
viewer to savetheerror result in areport DB file, if modified. The File-> Open
command in the report viewer can be used to open an existing report DB fileand
view the saved error result.

Lint from the Shell Prompt (Batch Mode)

nLint Report Viewer can also be invoked from the command line as a batch run.
When running in batch mode, nLint supportsacommand lineoption - rdb, which
allows user to specify afile name for nLint to save the error result. The saved
error report DB can be viewed by using the File -> Open command in the report
viewer.

For the menu commands in Report Viewer, refer to the following sections.
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File Commands

Open
Toolbar Button:
Use this command to open areport DB. After you choose areport DB directory,
the report viewer will load the checking information from the report DB and
show the information in the tree window of report viewer.
Save
Toolbar Button:
This command allows you to save the modified report DB file.
Save As
Use this command to save the report DB file with another filename.
Close

This command closes the report DB file.

Export Violations

Use this command to export the errors that are currently shown in the tree
window of the report viewer into an ASCII file. In the output file, the errors are
sorted with the same order in the report viewer.
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ril Export Violations

|!“tmp_mnt-’qa.-’homeflisa_changfdemofverilogml /|
B (] /timp_mntigashome/lisa_chang/demo/verilog/r |22 Debussylog CnLintDB Clworklib++
R (debussylog (wericomlog
& (] Debussylog
8] debussylog
& (] nLintDB
8] vericomLog
8 work.lib++
¥ ¥
1 T | |
~ Flat style (format setting take effect) I Including filtered violations ~ _I Auto break line if too long
“* Tree style (format setting take no effect) _I Including obsolete violations Filter: |*refi 7
QK. | Cancel |

Figure: Export Violations Form

You can choose Flat style or Tree style to export the violations. If Flat styleis
enabled, theviolationsare exported based on the order of fileand line. The output
message format can be specified in the Lint -> M essage tab of the Tools ->
Preferences command and the output message format will take effect. And the
Auto break lineif too long option is disabled. If Tree styleis enabled, the
violations are exported just like they are organized in the tree view of report
viewer. And the format setting will take no effect. If alineistoo long, it will be
broken down automatically if the option Auto break lineif too long istoggled
on.

When the including filtered violations option is enabled, violations including
those filtered-out violations, will be exported to the specified report file. When
the including obsolete violations option is enabled, violations, including those
obsolete violations, will be exported to the specified report file.
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Export Clock Domains

Use this command to export the clock domain information into a specified file.
The format and contentsin the file is similar to the one in the clock domain tree
window of the report viewer.

hd Export Clock Domains

”fhomertimfcasesfdemo_verilogml

81 ‘homeftim/cases/demo_verilog/Tl || CanLintmB CnLintLog
& (] nLintDB
8] nLintLog

El
El

] [ | I [ |

] Include registers Filter: [ cikreg =
| 0] | Cancell

Figure: Export clock domains dialog

The Include registers check box allows you to export the registers of the clock
domain.

Before use this command, the clock domain should be available. You can use
Run -> Create Domain for clock domain extraction.

Close Window

This command closes the report viewer.
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View Commands

Sort By
Use one of the following commands to select a sorting order for the error/
violation messages.
Miew | Domain Tools Window Help
.. P
Filter... " Ascending
SKip Filter .. Descending

d 3

2 hark % —
Eeverity _ Severity
o L Key Object
Index Name |11 Error(s

Rule
Madule —

Figure: View -> Sort By -> Group

Ascending
This command allows you to sort the error messages by ascending order.

Descending
This command allows you to sort the error messages by descending order.

Group

You can choose to sort by rule groups -> rule number or rule severity.

Rule

Thiscommand allowsyou to sort the error messages or warnings by rule number
in each group. nLint will assign a unique number for each rule, i.e., 22011
indicates the rule combinational loop. This command is used only when you
view and process al errors of the same kind.

Severity

This command allows you to sort the error messages or warnings by severity in
each group. For each rulein nLint, it can have different levels of severities. Itis
useful if you concern on the rule violations with high severity.
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File
This command allows you to sort error messages or warnings by file name and
line number. Once nLint hasfound any violationin the sourcefiles, nLint reports

violated source file name and source line number. Select this command if you
want to view and correct al errorsfile by file.

Severity

You can set severity level for each rule in Rule Organizer by Tool> Rule
Organizer> Map Severity. For example, you can set the severity of somerules
to Level2 with string Error and some to Level 3 with string Warning. This
command allows you to sort the error messages or warnings by severity in
ascending or descending order in the first level.

Key Object

In general, nLint chooses akey abject for most violations, i.e. clock signal prefix/
suffix checking, the clock signal violated the rule istreated as the key object of
the violation. In this way, you can group the related violation together by
ascending or descending order. Thus you can have more information when you
want to correct the error.

|ndex Name

This command allows you to sort the error messages or warnings by rule index
namein each group. nLint allows user to configure an index name for each rule.
Different rules can have same index name.

Rule

Thiscommand allows you to sort the error messages or warnings by rule number
in the first level without rule group organization. nLint will assign a unique
number for each rule, i.e., 22011 indicates the rule combinational loop. This
command is used only when you view and process al errors of the same kind.

Module

Thiscommand sortsviolation by module. In each module, violations are grouped
by their severity. Violations that do not have module information will be putin a
group named "null”. The option "-sort m" to sort by module in batch mode is
supported.
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Filter

Toolbar Button: Filter...

This command opens the Filter form where you can filter violation rules. The
Filter form includes two sections: Filter Setting and Detail | nfor mation.

a Filter T

—Filter Setting

Filter! : : 22006 : : : : :
Filterz : : 22011 : : @ @ :
Filterd : : 22265 : : @ :alu:(a+h)
Filterd : : 22265 : @ @ @ :
Filter5 : : 25003 : : : @ :

Add | Remove |Rem0ue AI' Sort By | Mumber I|IEI|

— Detail Information

MNarme: | MewHK

Description:

Group:

Mumber:

Line:

Ohject:

Zcope:

I walue:
_I Related:

|
|
|
File: I
|
|
|
|

Load | Appendl Exportl Applyl 014 Cancel

Figure: Filter Form

* Filter Setting

Thetable in the Filter Setting section shows alist of filter with details
corresponding to your settingsin the Detail I nfor mation section.

To create your desired filter, in the Name text field of the Detail Information
section, replace the default name, NewXXX, with your preferred filter name by
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entering a string. Text fields in the Detail Infor mation section can be specified
at the same time. For example,

Number = 21001, 21003
File = PCU.v

It meansto filter rule 21001 and 21003 in file PCU.v. After specifying other
fieldsin the Detail I nfor mation section, click the Add option to complete the
filter setting.

Alternatively, you can select aviolation in the Report Viewer window and then
click-right the violation to filter the violation.

=o x|

Help

File View Domain To MWindow
= u|§! |g| n | Filter..
8[| Total — 24 \Warning(s), 64 Error(s)
s Bynthesis —4 \Warning(s), 56 Error(s)
151 DFT -B Warning(s), 4 Error(s)

5§ 22053 - Gated Clock —4 Warning(s)

ALUBYWEEY : Warning : clock signal "T4" (ALUB.v(117]is driven by a ci Show Violation To
N ALUBW(ES) : Warning : clock signal "T3" {ALUB.u(111) is driven by a Gt pjisable Rule 22053
N ALUBW(ES)  Warning : clock signal "T2" (ALUB.w(123) is driven by a ct —,

o ALLUBW(S7) Warning : clock signal "31" (PCULWES) is driven by a com

Filter This Vialation F4

8§ 22127 - Clock Signal Used as Data Input —1 Warning(s) IFitai ({le Z2kE
N pram.y(41)  Warning : clock signal "C1" (PCUw(94)) is used as a data | Filter File: ALUB.Y
8- 72279 - Clock Signal Used as a Control —1 Warning(s) Filter Graup

*_f pram.x(36) | Warning : clock signal "C1" (PCU.v(34)) Is used as a contn Filter Scope : system.i_cpui_ALUE
Filter Ohject : T4

ET -

hLU'B w(62): clock signal "T4" (ALUB.w(117¥) is driven by a combinational lo GG X

[Flsystem.i_cpu.i_aLUE. T4 (ALUE. ) Wiew Error Source
3 Search Rule F1
62 and (T4, clock, CH[4]);
£3  and (T3, clock. CH[3]):
systen. i_cpu.i_ALUB. T4 -» system.i_cpu.i_ALUB. T4

= T4 -» ALUE:Alwaysl3#Alvays5:117:121:Reg (ALUB.w)

To edit an existed filter, click the filter and then modify the fieldsin the Detail
I nformation section. Any modification in the fields will be dynamically
reflected in the table of Filter Setting section.

You can remove any filters by selecting the filter in the table of Filter Setting
section and then clicking the Remove button. Clicking the Remove All button
will remove all thefilters.

You can use the Sort By option to display the filter(s) based on the Number,
Group, File or Object fields. You can also use the Asc or Dec selection field to
sort the filter in ascending or descending order.

» Detail Information.
This Detail I nformation section includes the following fields:
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» Name: Thistext field shows the filter name. Note that period (.) is not
alowed in thisfield.

» Description: Thistext field allows you to add comment for the selected
violation.

e Group: Thistext field allows you to specify rule group of the violation.
You can specify more than one group name in the field. Separate
multiple entries with a comma.

* Number: Thistext field shows the rule number of the selected
violation. You can specify more than one rule number in the field.
Separate multiple entries with a comma.

* File Thistext field shows the file name of the selected violation. You
can specify more than onefilein the field. Separate multiple entries
with acomma.

* Line Thistext field shows the line number of the violation.

» Object: Thistext field allows you to specify the key object in the
violation. You can specify more than one object in the field. Separate
multiple entries with a comma.

e Scope: Thistext field allows you to specify the scope that the violation
isunder. The scope can be afull hierarchy name or amodule name. You
can specify more than one scope in the box. Separate multiple entries
with acomma.

The report viewer supports following three scope string:

1. Full scope, i.e. system.i_cpu, tellsthe report viewer to hide the violations
under the specified scope. In this example, a violation with scope
system.i_cpu, will be hidden, but the one with scope
system.i_cpu.i_ALUB will not be hidden.

2. Full scope with a meta-character * (asterisk), i.e. system.i_cpu.*, tells
the report viewer to hide the violations under the scope of its sub-scope.
In this example, the violations with scope system.i_cpu or scope
system.i_cpu.i_ALUB will be hidden.

3. Module, i.e. ALUB, tells the report viewer to hide all violations with
scope as the module. Those violations are checked in modules, which
will be detected as violations in every instance in the design.

» Value: Thistext field is a specific field used in smart filtering “this
violation.” 1t will be different by different rules. Generally, it isthe
value of arguments of the rule when checking.
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* Related: Thistext field issimilar to the Value field, whichisaso a
specific field used in smart filtering “this violation.” It will be different
by different rules. Generally, it is the path information of the violations.

The L oad button will 1oad the filter settings from a saved file to replace the
current settings.

The Append button will load the saved file and append the filter settings to the

current settings.

The Export button will save al the filtersto afile as following:
@nLint rc file Version 1.0

[Violation3]

Number = 22056

[Violation2]

File = ALUB.v

[Violationl]

Number = 22011,22013
File = PCU.v

The Apply button will apply the filters on al violationsin the report viewer.

The OK button will apply the filter on all theviolationsin the report viewer and
close the Filter form.

The Cancel button will discard all the changes and close the Filter form.

Skip Filter

This command allows you to further configure the filtering process by using the
following sub-commands.

Skip None
Skip nothing.

Skip Filtered

This command allows you NOT to show the filtered violations in the report
viewer.

Skip Non-filtered

This command allows you NOT to show the un-filtered violations in the report
viewer.
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Skip Mark

This command alowsyou to further configure the marking process by using the
following sub-commands.

Skip None
Skip nothing.

Skip Marked

This command allows you NOT to show the marked violations in the report
viewer.

Skip Non-marked

This command allows you NOT to show the un-marked violations in the report
viewer.

Toggle Mark

Find

This command allows you to toggle the "read mark" on messages. When you
double-click on an error message, the corresponding source code will be shown
inthe built-in editor or in nTracewindow. At the sametime, the color of that error
message line will also be changed, in order to indicate that the line has been
viewed and processed. The change of the line color indicates that a'"read mark"
has been placed on that message line.

Alternatively, you can select amessage line, which hasno "read mark” onit, and
issuethe Toggle M ark command. A "read mark" will then be placed. Notice that
if the selected line already hasa'read mark" onit, thiscommand will removethe
mark.

Thiscommand can also work at the rule level when the error messages are sorted
by rule number. By selecting arule and issuing this command, the read marks on
all messages under that rule will be toggled.

This command allows you to find violation by rule number, name string or key
object name. When you invoke this command, a Find Violation form will open.
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Find what: |18 | f|

~ By rule number Direction
~ By string ~ Up

~
4> By ohject Down

Find | close |

Figure: Find Violation Form

Typeany text string inthe Find What text field, and specify the search direction
and criteria; then press Enter or click Find to start searching the violation. The
search result shows the first violation that matches your specification. To close
the form, click Close.

Find Next

Go To

Toolbar Button: ¥

Thiscommand allows you to move current selected violation to the next satisfied
violation. When you find a certain violation by the View -> Find command, you
can use this to go through all satisfied violations. Or, when dragging a signal
from the Verdi system to locate the viol ations, you can also use this command to
go through all satisfied violations.

Use this command to move your attention to one of the following violations.

Next Violation
Move forward to the next violation and select it.

Prev Violation
Move back to the previous violation and select it.

First Violation
Jump to thefirst violation and select it.
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Last Violation
Jump to the last violation and select it.

Forward
Toolbar Button:

Thiscommand allowsyou to move forwardin the history list of the once selected
violations.

Backward
Toolbar Button:

This command allows you to move backward in the history list of the once
selected violations.

Add See Also

This command appends hypertext link to the relevant violation(s) in the detail
window. Thisisatoggle switch. When it is on, the violations with the same key
object of the selected violation will be appended with reference link to the
corresponding violations.
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Domain Commands

Specify It As Source

Thiscommand allows you to specify the selected root of the clock sourceto bea
clock source. If the root of the clock sourceis not resolved by some reason, you
can use this command to specify it as a clock source.

Find Register

Usethiscommand to specify the name of register signal and find it out in thetree
window of clock domain.

Find what: |iod | f|
Direction

~ Up

“ Down

Figure: Find Register Dialog

Find | close |

Find String

This command serves a similar function as Find Register. It facilitates finding
desired string in clock sourcetree. If the string isfound, select the item. You can
click the Find button again to search for the next string. If astring can not be
found, awarning of "Cannot find xxx" clock analysis appears.
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Figure: Find Sring

Figure: Cannot find 'xxx' string!"

Hide
Use this command to hide the paths or the registers in the tree window of clock
domain. Itisuseful if the path between clock source signalsto the clock signal is

too long or there are many registers listed for a clock signal.
The following figure shows the report view after some contents are hidden.
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File View Domain Tools Window Help
IR

B{_] Total - 10 Clock Domain(s)
B ] Domainl Resolved
5 ] DomainZ Resolved
8 ] Domaind Unresolved
5 ] Domaingd Resolved
8 ] Domains Unresolved
8 ] Domaing Unresolved
8 ] Domain? Unresolved
3_) Domain8 Unresolved
8% Clock Source: system.clock negedge
8- Clock Signal: system._cpu_1.i_ALUB.clock
B84 Clock Sighal: system._cpu_1.i_CCU.clock
& N\ Path from source: system.clock —= system._cpu_1.._CClU.clock
8% 13 register(s) driven by this clock signal
Qx next_hiA
Qx foval
Qx 70

8 | Domaing Ié"esn\ued

' |

Figure: Some Registers are Hidden

When right-clicking onthe “...”, the Expand command appears for you to
expand the contents.

Expand

When something hidden in the tree window of clock domain, this command
allowsto expand them out.

The following figure shows the report view after some contents are expanded.
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File ¥iew Domain Tools Window Help

FLCIE L IR

] Domaing Unresolved

88 Clock Source: system.clock negedge
&% Clock Signal: system.i_cpu_1.I_ALUB.clock
82 Clock Signal: systerm.i _cpu 1.0 CCU.clock
&\ Path from source: system.clock —> system.i_cpu_1.i_CCl.clock

82 13 register(s) driven by this clock signal
- next WA

cz1

czg

g

carry_mode

bus_mode

alu_mode

CH

[of:]

CF

mu_sel

i

| 1 Domaind Resolved

| A

Figure: All Registers are Expanded

When right-clicking on the register or path, the Hide command appears for you
to hide the contents.

Move To

This command provides four sub-menu - Next Domain, Prev Domain, First
Domain and Last Domain, which allows you to move quickly to the next,
previous, first or last domain.
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Tools Commands

Disable Rule

This command is similar to the Rules -> Disable command in Rule Organizer.
After you have reviewed an error message, if your focusis not on that error type,
you can use this command to disablethat rule, i.e., Disable Rule 22081. Disable
Rule number isdisplayed astheright figure Tesls| Window Help

Disable Rule 23409

When you click on aviolation of which theruleis disabled previously, the
command will become Enable Rule number for you to enable the rule.

Without invoking the Rule Organizer, this command provides another direct and
convenient choice for configuration.

View Error Source

This command shows the relevant source code to the current error message with
the tool defined in the Tools -> Preferences command. This command is
equivalent to the double-click action on the current error message.

Preferences

This command is similar to the Tools -> Preferences command in the Project
Window of nLint main frame window.
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Commands in Shortcut Menu

Thereport viewer also provides aquick accessto the commonly used commands
in a shortcut menu. Different commands appear in the shortcut menu when
selecting arule or violation.

Violation
When right-clicking on aviolation, a shortcut menu appears, as shown below.

File Wigw Domain Tools Window

S H[€® B[+ Fier.

Help

8] Clock Domain Analysis
B8] Total — 57 ‘Warning(s), 67 Error(s)
8] Simulation -2 Warning(s)
8] Synthesis -4 Warning(s), 56 Error(s)
B OFT -21 Warning(s), 4 Error(s)
B g 22011 - Combinational Loop - Simulation, DFT, Design Style - 1 Warning(s)
8% 22053 - Gated Clock — DFT, Design Style - 4 Warning(s)
A\ ALUBwBZ) : Warning : clock signal "T4" (ALUB.w(117] is driven by a combinational locic foutout: "T4").
ALUBYEZ) : Warning : clock signal "T3" (ALUBw111] s driven by a comt Shaw Yialation Ta
N ALUB.w(B4) ! Warn?ng ' clock s?gnal "Tz" (ALUB‘UUZlS) is‘driuen by a comt Disable Rule 72053
- ALUBW(E7) : Warning : clock signal "S1" (PCU.w(EB) is driven by a combin = -
@ § 22127 - Clock Signal Used as Data Input — DFT - 1 Wamning(s) It ifts Ao B
@ & 77778 — Clock Sional sed as a Contral - NFT. Desion Stule — 1 Warninarsy  Filter Rule 22053
Filter File: ALUB.v
hLU'B.v(GQ): clock signal "T4" (BLUE.w(1l7) is driwen by a combinational logic —
[Flsystem. i_cpu.i ALUE. T4 (ALUB.wv) Pl G
F Filter Scope : system.i_cpu.i_aALUB
Filter Object - T3

L

(T4, clock, CH[4]);

2} a:nd.(T3, c.:].ock, CH[31); ) ) Taggle Mark
system. i_cpu.i ALUE. T4 -» system.i_cpu. i ALUE. T4 —

= T4 -» ALUE Alwaysl3#AlwaysS 117:121:Reg (ALUE.w) \iew Etror Source

Search Rule F1

Figure: Shortcut Menu Appears when Clicking on Violation

The shortcut menu includes

Show Violation To

This command provides three sub-commands, Default Editor, nTrace, and
nSchema, for you to show the violation in the preferred display window.

Disable Rule

Please refer to the View -> Disable Rule command for more details.
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Filter ThisViolation
Bind Key: F4
This command filters the specified violation and record the key information of

thisviolation in the Filter form as afilter item.

Take 21001, signal name case, as an example, the information of scope and key
object name will berecorded. If there are changes such as adding linesto thefile,
the filter settings still take effect. Key information aims to distinguish current
violation with other violation, especially violations in the same rule. Note that
key information isNOT sensitive to the modification of code such as changing
line number.

Filter Rule

Itisafast way to filter the rule of the selected violation. The behavior isjust the
same as specifying the rule number in the Filter form and click OK.

Filter File

Itisafast way to filter thefile of the selected violation. The behavior isjust the
same as specifying the file name in the Filter form and click OK.

Filter Group

Itisafast way tofilter acertain rule group of the selected violation. The behavior
isjust the same as specifying the group name in the Filter form and click OK.

Filter Scope

Itisafast way to filter ascope of the selected violation. The behavior isjust the
same as specifying the scope/module name in the Filter form and click OK.

Filter Object

It isafast way to filter the key object of the selected violation. The behavior is
just the same as specifying the key object name in the Filter form and click OK.

Toggle Mark

Please refer to the View -> Toggle Mark command for details.
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View Error Source
Please refer to the View -> View Error Source command for details.

Search Rule
Bind Key: F1

Please refer to the Help -> Search Rulein Rule Organizer command for
details.

When right-clicking on arule, only the Disable Rule, Filter Rule and Search
Rule are available in the shortcut menu.

Windows Panel

This panel lists al active windows and enables you to switch among those
windows.

Help Command

Search Rule

This option provides a Help Window to check rule of your interest. You can get
help from Project Window -> Help -> Contents, Index or Find.
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Pragmas

Overview

Pragmas are special comments embedded in the source code, which can be used

to control the behavior of nLint. There are two types of pragmas recognized by

nLint: (1) those starting with //novas, and (2) those staring with //synopsys.

//Inovas Pragmas

These special comments are specific to nLint. The syntax and semantics are
listed below.

Syntax
<novas_progmas> ::= //novas {(<line number>)} <comment items {,
<comment items>}*
<comment item> ::= push
| pop
| {<confines>}[+|-] [<rule number> | <group name>
| A11]{:<line numbers>}
<line number> ::= [<absolute number> | <corresponding numbers]
<absolute numbers> ::=#<number>
<corresponding numbers::=<numbers>
<confines> ::= [s | m | b]
Note that each novas_pragma should take up aline. There should be no
comments |eading the pragma, and nothing except an optional "// comment"
trailing the pragma. Pragmas cannot span lines. If you have along list of items,
you can break it up into multiple pragmas.
Semantics

* +<rule numbers> Meansto enable checking for <rule numbers.
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-<rule_number> Means to disable checking for <rule numbers.
+<group_name> MEaANSto enable checking for al rulesin <group_ names.
-<group_name> Means to disable checking for al rulesin <group names.
+A11 meansto enable checking for al rules.

-a11 means to disable checking for al rules.

push means to save the current enabled/disabled status for al rules.

pop Means to restore the enabled/disabled status for all rules which have
been saved since the last push.

:<line number> means the enable/disable action will not take effect until
the line number is, absolutely or relatively, specified.

<confines> means to show the range in which the pragma works.
s. means the pragmaworks at asingleline.

m: means the pragma works in amodule.

You have to put the pragmas above the module. Except blank lines and
comment lines, nothing can be inserted between the pragma directive and
the module.

b: means the pragmaworks in a block

A "block" means an initia block, an always block, atask or afunction. You
have to put the pragmas above the block statements. Except blank lines and
comment lines, nothing can be inserted between the pragma directive and
the block.

Usage Notes

Nested push and pop are not supported. After a push is encountered, all
subsequent push pragmas will be ignored until a pop is seen.

If apop is encountered without a corresponding push, it will be ignored.

Novas pragmas take precedence over the rule setting file. However, they
don't have any permanent effect on the contents of the rule setting file.

When conflicting items are found in a pragma, latter ones will prevail.

For example:

//novas +Synthesis, -22075

Thiswill enable all rulesin Synthesis except for 22075.

//novas -22075, +Synthesis

140 nLint User Guide and Tutorial



Thiswill enableall rulesin Synthesisincluding 22075. (i.e., since 22075 isunder
Synthesis group, "-22075", in this example, is redundant.)

*  When Novas pragmas with <confines>, m or b, are specified, the disabled/
enabled rule checking will take effect in the defined confines. Below a
module or a block, the effect vanishes.

For example:

line 21: ...
line 22: //novas m-22075
line 23: module test (°K) ;

line 40 endmdoule
line 41

When the pragma at line 22 is encountered, rule settings before line 22 will be
registered. At line 22, rule 22075 is explicitly disabled for the succeeding
module, which isfrom line 23 to line 40. From line 41, the effect of the pragma
at line 22 vanishes and the registered rule setting is restored.

Examples

line 20: //novas push, -22001, +22003

line 21: ...
line 22: ...
line 23: ...
line 24: //novas pop
line 25: ...

At line 20, first the current rule setting isremembered, then the checking for rule
22001 is explicitly disabled while the checking for rule 22003 is explicitly
enabled. At line 24, the rule setting is restored to the one at the beginning of line
20.

line 20: //novas -22001:2
line 21: ...

line 22: ...

line 23: ...

line 24:

line 25: ...

At line 20, the checking for rule 22001 is explicitly disabled for the following
two lines, which isuntil line 22. This pragmais the same as "//novas(20) -22001

line 20: //novas -22001:#23
line 21: ...

line 22: ...

line 23: ...

line 24:

line 25: ...
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At line 20, the checking for rule 22001 is explicitly enabled until line 23.This
pragmais the same as "//novas(#23) +22001"

line 20: assign out = in; //novas s-22001, s-22003

At line 20, the checking for rules 22001 and 22003 are explicitly disabled.

line 20: module test(...);

line 30: //novas b-22001, b-22003

line 31: always_ latch begin

liﬁé 37: end

line 38: ...

line 50: endmodule

When the pragma at line 30 is encountered, rule settings before line 30 will be
registered. At line 30, rule 22001 and 22003 are explicitly disabled for the
succeeding block, whichisfromline 31to line 37. From line 38, the effect of the
pragma at line 30 disappears and the registered rule setting is restored.

line 20: // novas m-22001
line 21: module ml(clk, hard rst);

line 30: //novas +22001
line 31: always @(posedge clk)

line 32: begin

line 33: last ds2 gnt r <= hard rst ? 3'b001 :
last_ds2_gnt_ns;

line 34: end

line 35: endmodule

line 36:

When the pragma at line 20 is encountered, rule settings before line 20 will be
registered. At line 20, rule 22001 is explicitly disabled for the succeeding
module. However, at line 30, the checking for rule 22001 is explicitly enabled
again. Since the latter pragma has higher priority, from line 31 toline 35, rule
22001 is enabled. From line 36, the rule setting is restored to the registered
setting before line 20.

/[synopsys Pragmas
nLint supports the following Synopsys compiler directives:

//synopsys translate on
//synopsys translate off
//synopsys full case
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//synopsystranglate_on and //synopsystranslate off will influence the checking
for those rules which are marked with "Trandate_ Off=ON" in the rule reference
manual. As soon as a//synopsystrandate off isencountered, all thoserules are
temporarily disabled, and assoon asa//synopsystranslate_onisencountered, the
checking for those rules will automatically resume.

IIsynopsysfull_case will influence the checking for rule 23007, which checksto
seeif acase statement isfull or not. If //synopsysfull_caseis used, the violation
report will be suppressed even if the case statement is not full.
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Command Line Options

Command Line Syntax

The command line syntax to invoke nLint is shown below:

Usage:
nLint: {[GUI mode options] | [batch mode options]} [general
optionsg] [simulator options] [tcl debug options]...

[General Options]

-h Print this usage.

-nologo Suppress the display of nLint logo at startup.

-logdir logDirectory | Specify the location of the log directory.

-logfile logFile Specify the location of the log directory/file.

-ssr session_file Load asession file.

-rcFilerc file Specify the nLint resource file (.rc).

-opt filename Use the command option file to write more options.

-verilog Specify Verilog as the language type to import design from
source.

-2001 Specify to accept selected Verilog 2001 syntax.

-sv Specify to accept selected SystemVerilog syntax.

-ssy Do not automatically tag library modulesin library directory
(-y) aslibrary cells.

-ssv Do not automatically tag library modulesin library file (-v) as
library cells.

-ssz Ignore “celldefine compiler directives.

-top top_module Specify atop module when importing the design.

-liblib_name Specify the library name.

- Ignore the code between "synopsystrandate_off" and
comment_transoff_r | "synopsystrandate on".
egions

-readonly <on|off> | Specify whether to open the source file in read-only mode.
The default is OFF.
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-rdb DBdirectory

Print checking result to DB directory. Default is"nLintDB"
under working directory.

-vf format_string

Specify the output message format.

-beauty Beautify the output file.

-fullname Show the full object name in output messages.

-detail Show detail message.

-no_syntax Ignore compiler errors.

-lineMapping on/off | Report on mapped file and ling, just for verilog 2001. Default
is OFF.

-filter <file> Specify the filter setting file.

-clk_export_reg

Specify to print the register information when printing clock
domain. By default, the register will not be printed out.

-rsrs files

Specify rule setting files.

-active_group
<top_group>

Specify the active top group by <top_group> for checking.

-nors
install:home:current

Do not merge the specified rule setting files.

-drm Do not merge rule setting files; only the last one will take
effect under this option.

-er filename Specify an output file to which the Rule Organizer's active top
group enabled rules are written.

-sev_map Specify string for severity level.

level X=severity_stri
ng

-lintTop entry_scope

Indicate the design scope that nLint should start the linting.

-sm module_name

Suppress the specified module.

-smr module_name

Suppress the specified module and its sub-modules
recursively.

-bb module_name

Specify the modules to treat as macro cells.

-bsfile_name Specify ONE file that all modulesin it are treated as macro
cells.

-bf file_name Specify afilewith asourcefile namelist inwhich al modules
in the file are treated as macro cells.

-df file_name Specify asource file that should not be checked.

-uf file_name Specify afile with a source file name list that should not be
checked.

-r rules Specify the rules not to be checked; it will override Novas

pragmain sourcefile.

146 nLint User Guide and Tutorial




+r rules Specify therulesto be checked; it will override Novas pragma
in sourcefile.

-pr rules Specify the rules not to be checked; Novas pragmain source
file will override this.

+pr rules Specify the rules to be checked; Novas pragmain source file
will override this.

-ignore_pragma Ignore Novas pragmain source code.

-wn warn_num

Specify maximum number of warnings for this run.

-pwn warn_num

Specify maximum number of warnings per rule.

-maxseverity
severity_strllevel_nu
m

Specify maximum severity of warning to be reported.

-minseverity
severity_str|level_nu
m

Specify minimum severity of warning to be reported.

-ignore_initia Ignorelinting in 'initial" blocks.
-lint_cell_lib Turn ON tolint library files. The default is OFF.
-libcellas Treat lib cell as hierarchy module or macro cell or complex

[hierjmacrocelljcom

comb. Default is hierarchy module.

-actualwidth

Ignore leading zero for constants without specified size when
checking width rules. It is the default setting.

-actuawidth_off

Turn off -actualwidth.

-Vs
port_name=value

Specify the value to propagate.

-partition_top

Specify that only top module is the partition.

-partition_module

Specify every module is a partition.

-partition <scope>

Specify that the partitions are the instances under the scope
specified.

-power_def symbol

Specify the pre-defined power symbol.

-ground_def symbol

Specify the pre-defined ground symbol.

-power_def_off Turn off the pre-defined power symbol.
-ground_def_off Turn off the pre-defined ground symbol.

-power_file Specify the user-defined power symbol-mapped file.
symbolfile

-ground_file Specify the user-defined ground symbol-mapped file.
symbolfile
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pass_through_assign
ment <on|off>

Specify whether to pass through assignments when checking
DFT rules. The default is ON.

pass_through_buffer
<on|off>

Specify whether to pass through buffers when checking DFT
rules. The default is ON. Please note that when
-pass_through buffer ison and rule 22055 is enabled, a
prompt message will pop up: "-pass_through_buffer is'on'.
Theenginewill ignoreall bufferswhen checking 22055. So ho
violations of 22055 will be reported.”

pass_through_invert
er <on|off>

Specify whether to passthrough inverterswhen checking DFT
rules. The default is ON. Please note that when

- pass_through_inverter ison and rule 22054 is enabled, a
prompt message will pop up: "-pass_through_ inverter is'on'.
The engine will ignore inverter pairs when checking 22054.
So no violations of 22054 will be reported.”

-scan_in_prefix
<prefix>

Signal with specified prefix will be treated as scan in signal.
nLint will ignore checking connection rules on such signals.

-scan_in_suffix
<suffix>

Signal with specified suffix will be treated as scan in signal.
nLint will ignore checking connection rules on such signals.

-scan_out_prefix
<prefix>

Signal with specified prefix will be treated as scan out signal.
nLint will ignore checking connection rules on such signals.

-scan_out_suffix
<suffix>

Signal with specified suffix will be treated as scan out signal.
nLint will ignore checking connection rules on such signals.

-scan_clock_prefix
<prefix>

Signal with specified prefix will be treated as scan clock
signal. nLint will ignore checking connection rules on such
signals.

-scan_clock_suffix
<suffix>

Signal with specified suffix will be treated as scan clock
signal. nLint will ignore checking connection rules on such
signals

-we_mem
memory_enable na
me=value

Specify the memory W/E signal.

-rtl_level <n>

nisthelevel of detail RTL. By default, it is 10.

-rtl_muxlatch <on/
off>

Turn on/off the mux style latch. The default is OFF.

-rtl_fsm <on/off>

Turn on/off FSM extraction. The default is ON.

-rtl_expand <on/off>

Turn on/off expanding GENERATE Block. Thedefault isON.

-ex_clk

Specify to extract clock domain.

-vclk_source <vclk
source>

Specify avirtual clock source name.
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-clk_source
<signal>+V'S_<nam
e

Specify a clock source signal or aclock source signal under a
virtual clock source.

-gen_clk_source
NM_name+m/
d<n>+p<n>+MA_m
aster+PS_<pin/
signal>

Specify a generated clock source.

-clk_uncern
<signal>

Set unconcern signal for clock domain extraction.

-uncern_cellport
<cell
fromPort:toPort>

Set unconcern cell port for clock domain extraction.

-uncern_instport
<instance; fromPort:
toPort>

Set unconcern instance port for clock domain extraction.

-gated_clk_cell
<cell.port>

Specify the gated clock setting.

-use_polarity <on/
off>

Clock analysiswith polarity information or not. Thedefault is
ON.

-pass_gated clk
<on/off>

Pass through gated clock source when extracting clock
domain. The default is ON.

-ignore_cell <cell>

Ignore latch/register cellsin clock path.

-clk_lasr <on/off>

Specify to treat latch storage as register in clock domain
extraction or not. The default is ON.

-clk_masr <on/off>

Specify whether to treat memory storage as aregister in clock
domain extraction. The default is ON.

-udr udr_directory

Specify the user-defined rule directory.

-udronly

Specify to check user-defined rules only.

-noudr

Specify not to check user-defined rules.

pass_through GATE
CLK <on|off>

Specify whether to pass through GATECLK when checking
DFT rules. The default is ON.

-check _
parameterized
modules <on|off>

Specify whether to check parameterized modules or not. The
default is OFF.

-treat_latch_enable
as _control <on|off>

Specify whether to treat "latch enable” as control signal or not.
The default is OFF.
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[GUI Mode Optiong]

-gui

Invoke with GUI mode.

-lint

Specify to lint the design when the GUI starts up.

-auto_compileon/off

Specify whether to do compilation automatically after the
design isloaded. The default is ON.

-over_lint_ds

Specify not to generate file "nLint.ds'. By default, nLint will
produce afile"nLint.ds" when quit nLint GUI. WhennLint is
invoked, if the command lineincludes -over_lint_ds, nLint
will not output thisfile "nLint.ds" when quit GUI.

Example:

1. nLint -gui test.v -over_lint_ds.

Option -over_lint_dsisincluded and nLint.dswill not be
output.

2. nLint -gui test.v.

Option -over_lint_dsisnot included and nLint.ds will be
output.

When nLint -opt nLint.ds is specified, nLint.ds includes
origina options. When you quit nLint, nLint will save these
settingsto nLint.ds. Below isthe project setting optionswhich
can be saved to nLint.ds.

-lintTop, -top, -we_mem, -bb, -bb_disable, -bs, -partition,
-partition_disable, -partition_module, -partition_top, -vs,
-vs_disable, -clk_uncern, -clk_uncern_disable,
-uncern_cellport, -uncern_cellport_disable, -uncern_instport,
-uncern_instport_disable, -gated_clk_cell, -clk_source,
-clk_source_disable, -gen_clk_source, -

gen_clk_source disable, -clk_source, -clk_source disable
-vclk_source, -vclk_source disable, -sm, -sm_disable, -smr
-smr_disable, -df, -df_disable, -ignore_cell,
-ignore_cell_disable, -scan_in_prefix, -scan_in_suffix,
-scan_out_prefix, -scan_out_suffix, -scan_clock_prefix,
-scan_clock_suffix, -sdc, -sdc_spt, -sdc_top, -cts, -cts_spt,
-cts_top, -reset_gen_module, -reset_gen_module_disable,
-clock_gen _module, -clock_gen _module _disable, -tvs,
-tvs_disable, -tport, -tport_disable

[Batch Maode Option

S|

-out output_file

Specify thefilewhere nLint writes out the checking resullts. If
the output file name eguals "screen”, nLint will print the
violations on screen.

-clk_export
<filename>

Specify afile name to print the clock domain out.
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-on_rule exit
Alll<rule_number>|
AnyCompilerError

Indicate to stop linting if aviolation is detected; use “All” to
represent any rules; use “rule_number” to represent rule
number; use “ AnyCompilerError” to represent compiler error
number.

-ee exit_vaue

Specify nLint's returned value when violations are found.

-ignore_latch_cell
<latch>

Specify the latch cells or registers to ignore during clock
extraction.

-reset_gen_module
<module>

Specify the global reset generator modul es.

-clock_gen _module
<module>

Specify the global clock generator modules

-max_compile_error
<Num>

Specify the maximum number of compilation error.

-sort flgr|k

Specify the sorting order of violations, which are to be saved
in the output file, by the following sequence: file (default),
severity, rule, and key object.

-vericom [on|off]

Specify whether to compile the design to library. The default
is OFF.

-local_lint

Lint the design incrementally.

save _obsolete violat
ions [on|off]

Specify whether to save the obsolete violations in violation
data base. The default is ON.

-out_filter [on|off]

Export the filtered violations to the output file.

module_name/
instance_name

-out_obsolete Export the obsol ete violations to the output file.
[on|off]
-critical Specify module or instance to check rule 25014.

[Simulator Options]

Verilog ssmulator command line options (e.g., -f run.f, etc.)

[TCL Debug Optiong]

For details on UDR script debugging, refer to the readme file under the
<nLint_install_dir>/etc/TclPro/ directory.
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Option -actualwidth/-actualwidth_off

These two options are used to indicate the significant bit when calculating bit
width on integer constant. When -actualwidth isused, nLint will consider the
significant bit position in calculating bit width of constant (without size
specified) in checking width rules. When -actualwidth_off isused, nLint will
not consider the significant bit position in calculating bit width of constant
(without size specified) in checking width rules. The default setting is
-actualwidth.

Some examples, listed below, are provided to show the behavior of nLint.

4'n1 : thewidth is4 no matter -actualwidth OF -actualwidth off.

'h1 : thewidth is 1 no matter -actualwidth OF -actualwidth off.
1:thewidthis1when -actualwidth; thewidthis32when -actualwidth off.
4'b1111 << 3 :thewidthis4 no matter -actualwidth Of -actualwidth off.
'hl << 3:thewidthis1 no matter -actualwidth Of -actualwidth off.

1 << 8:thewidthis9when -actualwidth; the widthis 32 when -
actualwidth off.

Option -logdir

This option indicates where nLint putsthe log file. By default, if thereisa
directory named LOG in user's home dir, nLint will set arandom log dir like
nLint_3890 under LOG, otherwise the log-dir will be located in the work dir.

For example, nLint ALUB.v -logdir AAA, then the nLint.rc/compile.log/
turbo.log will be put in the dir AAA.

Option -logfile

This option specifies the logfile name. By default, it is turbo.log under log dir.
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Option -top top_module

For the rules nLint checks, some are module-based rules such as incomplete
sensitivelists; the others are global rules such as combinational rules. The global
rules are related to a path with scope. They can be checked under a determined
scope. When there is more than one top level module in the design to be linted,
nLint will choose the first one to check those global rules.

Thisoption isused to indicate which top moduleisthe one for nLint to elaborate
the design. Other top level modules are ignored by nLint.

If the design has more than one top module and - top is not specified, nLint will
print awarning message and choose the first module as the top module.

If -top <top modules isspecified but not in the design, nLint will also print a
warning message and choose the first module.

Option -lintTop entry_scope

Assumed that the design is built by ateam of designers. After the designiis
integrated, if one of the designerswould still liketo lint his/her sub-design but in
the integrated environment, this option is useful. Considering the design file
containing test-bench part, with this option you do not need to write a special
designfilefor nLint to lint the design part. Theentry scope can be amodule of
the top one of the sub-design. It indicates nLint to begin to lint only the sub-
design specified by entry scope.

Thisoptionisdifferent with -top top module. Consideringthereare parameters
overriding, lint from asub-design isdifferent with treat the sub-design astop one.

Enable/Disable arule in command line -r/+r

This option is used to enable or disable arule in command line. It is useful to
quickly test arule of nLint on acase. For example,

-r ALl +r 21001

This setting will override pragma embedded in source code.
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Enable/Disable a rule in command line -pr/

+p|’

This option is used to enable or disable arule in command line. It is useful to
quickly test arule of nLint on acase. For example,

-pr All +pr 21001

the above command line will disable all rules but enable only 21001.

The different to -r/+r option is that, this setting will be overridden by pragma
embedded in source code.

Option -dm module

This option is replaced by the -bb option. They have the same behavior now.

Option -sm module _name

This option indicates nLint to filter out all the violations detected in module,
which isspecified by <module names.

The difference between this option and -dm is that -dm will cause nLint not go
into the modul e specified by <module_name>. But by using this option, nLint
will still go into the module specified by <module_name> and do checking. If
any violation is detected, nLint will filter out the violation under the specified
module.

If the specified module contains instance, by using -am, the module of the
instance will not be checked. But by using -sm, the module of the instance will
be checked.

Wildcard characters are al so supported when specifying a module name.
The -smr option is used to specify the modules to be suppressed recursively.
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Option -bb module_name

This option indicates nLint to treat the module specified as macro cell. All the
submodules under the specified module will not be traversed into.

This option aimsto ask nLint to ignore certain source codes, such as | P code,
behavior code or code not written in HDL. All the information under the
specified module will be gone except that the information of port connection will
be kept for the module instance.

Itissaid that, nLint will connect the port instance to the instance of the specified
modul e according to the module definition. But nLint will not traverse into the
specified module.

Wildcard characters are supported when specifying a module name. For
example, ram* will be used to represent ram16x64, ram8x256, etc; and * ram will
be used to represent my_ram, your_ram, etc.

Option -df file/-uf file_list

This option indicates nLint to suppress the violations detected in the specified
file. By using -uf, you can collect the design files want to suppressed into afile.
nLint will first detect the violation and then suppressed it if the violation happens
in the file to be suppressed.

Wildcard characters are supported when specifying afile name.

Detail message -detail

Some rulesin nLint relate to path or some complex context. Thisoption is used
to tell nLint to print out the detailed information after aviolation. Following is

an example.

CCU.v(113) : Warning 22131: clock signal should not be driven by
sequential logic (clock: "C5" (PCU.v(62)); sequential logic
output: "C5") (DFT,Design Style)

Drive : system.i cpu 1.i CCU.C5
system.i cpu 1.1 CCU.C5 -> system.i cpu 1.i PCU.C5
cs o-> 7
i_ccu -> C5
C5 -> i_PCU
-> C5
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C5 -> PCU:Always3:62:65:Reg

The indented lines are detailed information for rule 22131.

Option -opt filename

Thisoptionisused tolead an optionfile. Inthe option file specified by £ilename,
all the command line options can be put in it, each for one line. Thus you can
specify many options for nLint in afile and need not repeat typing for each run,
such as the value setting, enable or disable rules, disablefiles, etc.

Here is an example: -opt opt_file, in opt_file,

-r 21001

+r 21003

-vs top.a=1'bl
-vs top.b=1'b0
-df raml.v

-df ram2.v

Option -vf format_string

Thisoption isused to specify the format of output message, whichisalso defined
inthe Lint -> M essage tab of the Tools -> Preferences command in the nLint
main framewindow. For example: "s£ (1) : %t %n: %$m %s(3g)"; it meansthat
nLint will print out a message as follows:

"file(line) :severity rule number: module message groups"

Option -ignore_pragma

nLint provides pragma embedded in source code to enable/disable arule. This
option is used to suppress the effect of the pragmain source code.
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Option for Partition

This set of options are used to set partitions of the design. The partitionisascope
of the design. The following rules will be impacted by the partition setting:

e 25015, outputs leaving partition without been driven by register.
e 25011, input with heavy transitive fan out of end points.
o 25013, output with heavy transitive fan in of start points.

The input/output mentioned in the above rules are those input/output of the
module as partitions.

Option -partition_top

This option is used to specify that only the top module is the partition of the
design. Thisisthe default setting.

Option -partitioin_module
This option is used to specify that all modules are the partitions of the design.

It will override -partition_top regardless of the order specified in the
command line.

Option -partition scope

This option is used to specify that all instances under the scope specified are the
partitions of the design.

Itwill overrideboth -partition topand-partition module regardlessof the
order specified in the command line.

Multiple -partition scope optionsinthe command lineisallowable. All
settings will be accumulated.

Option to specify clock source

There are some options related to specifying clock source for nLint

» -vclk_source <vclk source>: specify virtual clock source name.
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» -clk_source<signa>+VS_<name>: specify clock source signal or assign
clock sourceto virtual clock source.

* -gen_clk _source NM_name+m/d<n>+p<n>+MA_master+PS <pin/
signal>: specify generated clock source.

-vclk_sourceis used to specify avirtual clock source. The source name given
does not exist in the design.

-clk_sourceis used to specify areal clock source. The full hierarchy name of a
signal, port is acceptable. If with +VS_<name> option, it is used to specify the
real clock sourceto belongingtoavirtual clock source. Thisisuseful to construct
somereal clock source under asamevirtual clock source. Herethe <name> isthe
specified virtual clock source.

-gen_clk_sourceis used to specify a generated clock source. In clock source
extraction, there may be many reasons to cause the tool not to extract expected
clock source tree. For example, thereisaclock generated circuit is a block box.
In this case, this option is useful to help the tool to construct the expected clock
source. The detail usage of the option is as following.

NM_<name> isthe generated clock source name.

m/d<n> isthe frequency relationship between the generated clock source and the
master clock source. 'm’ means multiply. 'd' means divide. <n> is the number to
multiply or divide. So the frequency of generated clock source equals to the
frequency of master clock source to multiply or divide by <n>.

p<n> is the phase shift relationship between the generated clock source and the
master clock source. <n> isthe number of the phase of the master clock source
to be shifted. After shifted, it is the phase of the generated clock source.

PS_<pin/signal> is the generated clock source signal or pin name.

Option for Beautify Output File

The -veauty option is used to beautify the output file of violations. When it is
specified, the output messages will be organized with tree style, and the -vf
option will be suppressed.

A message line will be broken and indented in the next line when it istoo long.

When combined with the - sort option, you can get different sorting results with
beautified result.
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Supposed that -beauty isspecified and the result issorted by £i1e, you will get
the following:

Total 56 Warning(s), 8 Error(s)
../src/pram.v -6 Warning(s)

../src/pram.v(33) :Warning : Rule 23002 : memory inferred
on signal
"macroram" not in library

../src/pram.v(37) :Warning : Rule 27335 : statement/
expression used in translate off/translate on may cause
mismatch between pre-synthesis and post-synthesis

ALUB.v -1 Error(s)
ALUB.v(34) :Error : Rule 11000 : syntax error ->
"module" CCU.v -6 Error(s), 29 Warning(s)
CCU.v(52) :Error : Rule 25005 : signal "C21 C20" has never
been assigned
CCU.v(52) :Error : Rule 25005 : signal "C21 C20" has never
been referenced

Option for Line Compiler Directive

In Verilog 2001, the line compiler directive is supported as follows:

line compiler directive ::=
“line number "filename" level

We support this compiler directive except level.

If the -1ineMapping Option turnson, thefile, line of the violations exported will
be mapped to original source file, line according to the line compiler directive.

Option -filter filter_file

This option is used to specify afilter file with information in order to tell nLint
to filter out some violations. The format of thefilter file is asfollows:

@nLint rc file Version 1.0
[Violation3]

Number = 22056
[Violation2]

File = ALUB.v

[Violationl]

Number = 22011,22013

File = PCU.v
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It can be exported in graphical user interface of nLint. It can aso be written by
user. For the detailed format, please refer to the format of filter file.

This option will take effect in both GUI and batch modes. In GUI mode, the
violationsin report viewer will befiltered. In batch mode, the violations filtered
out will not be exported to the ASCII file by -out output file. Inreport DB,
the violations filtered out are still there with just tagged as filtered out.

In batch mode, without specifying the - £i1ter option, only those violations that
are not filtered out will be exported from report DB. If the -£i1ter optionis
specified, the filter out tag in the report DB will be ignored and apply the filter
schemeinfilter fileby using -filter filter file.

Option for Return Value

If nLint isbuilding in regression flow, the regression environment or script may
require nLint to return a specified value when some conditions are encountered.
The following are some settings that will change the return value of nLint.

Option -on_rule_exit All|<rule_number>|
AnyCompilerError

nLint quitslinting if violation is detected. “All” represents any rules;
“rule_number” represents rule number; “AnyCompilerError” represents
compiler error number. The return value is 1 by default.

Option -ee exit_value
nLint returns the specified value if any violation is detected.

With option -on_rule exit, nLint stopslinting and returnsto a specified value
if violation of rulesis encountered.

Option -active_group top_group
This option is used to tell nLint to check the top group in RSfile.
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Option to create clock domain and source

tree

The -ex_clk option is used to create a clock domain.

If -ex_clk isturned on, the clock domain information will be saved into nLint
database file. Please refer to -rdb for more information. If -ex_clk is turned off,
nLint will not extract clock domain and the clock domain related rules will not
be checked.

Generally, the clock database can be generated under the graphical user interface
(GUI) of Verdi or nLint. The database will be saved after clock domain
extraction. However, if the design is changed, there may have mismatch between
the generated clock database and design. In such case, nLint will discard the
whole clock database file.

Option -vclk_source <name>

Thisoptionisused to specify the virtual clock source. You can specify sometrue
clock sourceswhich belong to the specified virtua clock source to construct the
un-related clock source roots under the same virtual clock source root.

Option -clk_source

This option is used to specify the clock source. The syntax of thisoption is:
-clk_source <signals>+d|m<n>+p<n>+VS_<name>

In the argumentslist, the <signals> isthe port or signal in design, which is
specified as atrue clock source. The full hierarchy nameis required.

If the specified clock source will belong to avirtual clock source, the other
argumentsin the list can be used.

The d|m<n> is used to specify the frequency of the clock source <signails is
divided (a) or multiplied (m) by <n> times of the virtual clock source. If it is not
specified, the default value iswm1, which means same frequency.

The p<n> isused to specify the phase shift relative to the virtual clock source. If
it is not specified, the default value is po, which means no phase shift.

Thevs_<name> is used to specify the virtual clock source name. If it is not
specified, it means the true clock source does not belong to any virtual clock
source.
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By specifying a clock source, you can explicitly construct a clock source tree
with the specified clock source as root, except that the clock source specified
belonging to avirtual clock source.

Option -clk_uncern signal

Thisoption is used to specify the unconcern signal when resolving clock source.
When tracing back to extract the clock source from a clock signal. Some simple
gateswill be encountered, i.e., AND. If nothing is specified, the resolving action
will be stopped since there is more than one path to continue to trace backward.
By specifying one of the signal s of theinput of the AND gate, nLint will continue
to trace backward with the other input. It means that the signal specified can be
ignored.

Any signal can be specified as an unconcerned signal if it is meaningful. nLint
will continue to trace backward only if there is a possible path left.

When specifying the signal, afull hierarchy nameis required.

Option -gated _clk_cell <cell.port>

This option is used to specify whether to pass through the specified ce11.port
if it is encountered when extracting clock domain. If the <ce11 > is encountered
when extracting clock domain, nLint will pass through from the input <port>
specified backward.

Option -clk_lasr on/off

This option is used to specify whether to treat the latch as register when
extracting the clock domain. If it isturned on, the latch enable signal will be
treated as clock. By default, it is ON.

Option -clk_masr on/off

Similar to the above option, this option is used to specify whether to treat the
memory as register when extracting the clock domain. By default, it is ON.
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Option to extract crossing path

The following options are used to specify to extract crossing path between
interested clock domains.

Option -clk_export filename

Thisoption is used to tell nLint to export clock domain information in the
filename with ASCII format. Here is the example:

Source system.clock, Unresolved Comb Source
system.clock posedge
Clock Signal: system.i pram.clock
1 register(s) driven by this clock signal
system.clock negedge
Clock Signal: system.i cpu.i ALUB.clock
2 register(s) driven by this clock signal
Clock Signal: system.i cpu.i CCU.clock
13 register(s) driven by this clock signal
Source system.i cpu.i ALUB.T3, LevelO, phase 0
system.i cpu.i ALUB.T3 posedge
Clock Signal: system.i cpu.i ALUB.T3
1 reglster(s) driven by this clock signal
Source system.i cpu.i ALUB.T4, LevelO, phase 0
system.i cpu.i ALUB.T4 posedge
Clock Signal: system.i cpu.i ALUB.T4
1 reglster(s) driven by this clock signal
Source system. i _cpu. i CCU.C5, LevelN, phase unknown
system.i cpu.i CCU.C5 negedge
Clock Signal: system.i _cpu.i PCU.C5
1 reglster(s) driven by this clock signal
Source system.i cpu.i ALUB.S1, LevelN, phase unknown
system.i cpu.i ALUB.S1 negedge
Clock Signal: system.i cpu.i PCU.S1
1 reglster(s) driven by this clock signal
Source system. i _cpu. i CCU.C1l9, LevelN, phase unknown
system.i cpu.i CCU.C19 negedge
Clock Signal: system.i _cpu.i CCU.C19
2 reglster(s) driven by this clock signal
Source system.i cpu.i ALUB.T2, LevelO, phase 0
system.i cpu.i ALUB.T2 posedge
Clock Signal: system.i cpu.i ALUB.T2
2 reglster(s) driven by this clock signal
Source system. i _cpu. i CCU.C6, LevelN, phase unknown
system.i cpu.i CCU.C6 negedge
Clock Signal: system.i _cpu.i PCU.Cé6
1 reglster(s) driven by this clock signal
Source system. i _cpu. i CCU.C1l, LevelN, phase unknown
system.i cpu.i CcCU.c1 posedge
Clock Signal: system. i cpu.i PCU.C1
1 latch(s) driven by this clock signal
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Exceptionaly, if the filename is"screen”, nLint will print the above clock
domain on screen. You can also specify the samefile name asoption -out. nLint
will export both clock domain and violationsinto the samefile.

Option -clk_export_reg

Thisoption is used to tell nLint to export register information if -c1k_export is
specified. Here is the example. The registers connected to the clock signal are
printed out.

Source system.clock, Unresolved Comb Source
system.clock posedge
Clock Signal: system.i pram.clock
1 register(s) driven by this clock signal
dataout
system.clock negedge
Clock Signal: system.i cpu.i ALUB.clock
2 register(s) driven by this clock signal
IXR_tmp
ACC_tmp
Clock Signal: system.i cpu.i CCU.clock
13 register(s) driven by this clock signal
next MA
c21
C20
C19
carry_ mode
bus mode
alu_ mode

Co
Source system.i cpu.i ALUB.T3, LevelO, phase 0
system.i cpu.i ALUB.T3 posedge
Clock Signal: system.i cpu.i ALUB.T3
1 register(s) driven by this clock signal
IXR
Source system.i cpu.i ALUB.T4, LevelO, phase 0
system.i cpu.i ALUB.T4 posedge
Clock Signal: system.i cpu.i_ ALUB.T4
1 register(s) driven by this clock signal
ACC
Source system.i cpu.i CCU.C5, LevelN, phase unknown
system.i cpu.i CCU.C5 negedge
Clock Signal: system.i cpu.i PCU.C5
1 register(s) driven by this clock signal
IDR
Source system.i cpu.i ALUB.S1, LevelN, phase unknown
system.i cpu.i ALUB.S1 negedge
Clock Signal: system.i cpu.i PCU.S1
1 register(s) driven by this clock signal
PC
Source system.i cpu.i CCU.C19, LevelN, phase unknown
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system.i cpu.i CCU.C19 negedge
Clock Signal: system.i cpu.i CCU.C19
2 register(s) driven by this clock signal
IR7_ IR2
IR
Source system.i cpu.i ALUB.T2, LevelO, phase 0
system.i cpu.i ALUB.T2 posedge
Clock Signal: system.i cpu.i ALUB.T2
2 register(s) driven by this clock signal
carry flag
zero_ flag
Source system.i cpu.i CCU.C6, LevelN, phase unknown
system.i cpu.i CCU.C6_ negedge
Clock Signal: system.i cpu.i PCU.Cé6
1 register(s) driven by this clock signal
TR
Source system.i cpu.i CCU.C1l, LevelN, phase unknown
system.i cpu.i CCU.C1l posedge
Clock Signal: system.i cpu.i PCU.C1
1 latch(s) driven by this clock signal
TDB
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nLint Return Value

Overview

nLint uses different return values to indicate linting states. You can determine
whether the linting processis normal or not by checking the nLint return value.

nLint Return Values

The return values are summarized as follows:

Return Values

Indication

0

Linting was successful, or nLint help isdisplayed (nLint -h or
nLint -help).

"-on_rule_exit <rule>" is specified and therule violation is
found, but "-ee exit_vaue" is not used.

Failed to check out license.

Fail to import the design, or fail to initialize nLint.

The number of compilation errors exceeded the maximum
compilation error number.

111

TCL command can't be interpreted or it executed with errors.

Please note that you can use the command line option "-ee exit_value" indicate a
specific nLint return value if the specified rules are violated with the option "-
on_rule_exit <rule>".
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Rule Groups

Overview

nLint checks for more than 400 rules. The rules cover two major issues: design
issues and readability issues. For details about each rule, refer to nLint Rule
Category.

Rule groups related to design issues and readability issues are explained bel ow.

Design Issues

Rules related to design issues can be divided into two rule groups. EDA tool
usage and design and coding practices.

NOTE: Rulesdealing with the design issues may appear in more than one group.

For example, the rule to check for combinational feedback loopsis
under the Design Style rule group (it is not agood design style) and the
DFT rule group (it cannot be handled by most ATPG toals.)

EDA Tool Usage

Thefollowing are rule groups for EDA tool usage:

Simulation: Rulesin this group check for the conditions that can affect the
simulation negatively, both in design correctness and efficiency. It flags the
part of code that is unconventional, or ridden with potential bugs.

This rule group can be sub-categorized with respect to the nature of
conditions it checks against.

Synthesis: Rules in this group check for the conditions that are not
appropriate during the synthesis process.

Note that rulesin this group can be bypassed by using the // synopsys
translate_on and // synopsystrandate off directivesin the code.

DFT: Rulesin thisgroup check for the conditions that may affect the design
testability, especialy the efficient use of ATPG tools.

ERC: Rulesin this group check whether any electrical errors (e.g. floating
nets) exist in the design.
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* VITAL Compliant: Rulesin this group check for compliance to the
VITAL package.

e Clock: Rulesin this group check for the clock domain structure that
contains potentially anomalous.

* CTS: Rulesin this group check for the clock tree which contain improper
settings for clock tree synthesis.

Design and Coding Practices
The following are rule groups for design and coding practices:

» Design Syle: Rulesin this group check for inefficient, unconventional, or
undesired design styles.

» Language Construct: Rulesin this group check for strange,
unconventional, undesired, or potentially anomal ous language constructsin
the source code.

+ HDL Trandation: Rulesin this group check for the conditions that may
affect the use of HDL trandation tools (e.g. Verilog to VHDL or VHDL to
Verilog trandation tools).

» Block Interconnect: Rulesin this group check for connection conflicts
between blocks (e.g. the input-to-input connections).

Readability Issues

The following are rule groups about readability:

* Coding Style: Most rulesin this group are related to readability. Usually
violating the coding style rules will not cause serious errorsin the design,
but avoiding these violations makes the design more readable.

» Naming Convention: Many rulesin this group contain the arguments that
can be customized. For example, rule 21007 "signal nametoo long" checks
for the length of signal names. The maximum length for these signal names
can be customized. Use the Rule Organizer to customize these arguments.

NOTE: For the design issues, arule violation can be potentially a serious error
inthe design or coding practices. Unlikethe designissues, aviolationin
readability isless harmful. Hence, the checking for the two rule groups
for readability issuesisturned off by default. Use the Rule Organizer
to turn on these two groups before they are checked by nLint.
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Rule Setting File

Overview

nLint provides rule setting file (RSfile) for user to configure the checking rules
and arguments for each rule. With its multiple RS file loading support, you may
load more than one RSfile at once. Notice that all loaded RS files are merged

before linting the design. We al so support multiple top rule groupsin one RSfile.

RS File Format

The format of RSfileis simple and readable. nLint provides a default RSfile,
nLint.rs, under the install directory. The RSfileisdivided into severa sections,
which will be described in the following paragraphs. Notice that section nameis
embraced with brackets|[ ], such as[section_name]; and the itemsin the section
are defined with the key = value style.

Inthefollowing sections, wordsin courier type represent thewordscited from
RSfile.

RS File Version

File Version Section

[RuleVersion]
Version = 5004.06

This section describes the version of RS file (not the release version of nLint).
For nLint 5.4v6, itsrule version is5004.06. Thisinformation iskept by nLint for
backward supporting RS versions. It should not be modified by user.
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Top Groups

Groups Section

[Groups]

1="nLint"

2=RMM

3="IPQ Design Guidelines"

NOTE: The group name should be embraced by quotes (*") if there are spaces
within the name. If thereisno quote, only the first word after equal sign
(=) will be treated as the group name, which is not expected.

For example:
4 = Design style
The group name will be pesign, but Not "Design style".

After that, all settingsfor acertain top group will be described in section
with name [<top groups.xxxx].

For example:
[RMM.21001]
This section describes the properties of rule 21001 in top group RMM.

Default Checked Group Section

[Default]
Default = "nLint"

This section indicates that nLint checks the rulesin the group specified with the
valueof pefault =.Intheexampleabove, nLintwill check therulesin "nrint".
In each RSfile, thereis only one default checked group. If this section is not
specified, the default checked group isthefirst top group specified under section
[Groups].

Group Settings

Group Include Section

[nLint.includel]

"Simulation" Enable TRUE
"Synthesis" Enable FALSE
"DFT" Enable

"Design Style" Enable
"Language Construct" Enable
"HDL Translation" Enable

AU WN R
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7
8
9

"Coding Style" Disable
"Naming Convention" Disable
"VITAL Compliant" Disable

This section indicates the including groups in default checked group with the
group namein pattern "<top_groups. include". In the example above, the top
group "nLint" includes the following sub-groups: "simulation",
"Synthesis™", €fC.

On the other hand, the second value Enable Or Disable also indicates the status
of the including groups. Assumed that the current default top group is "nLint .
If Enable, NLint will check all rulesincluded inthegroup. If pisabie, nLint will
not check the rules included in the group.

Thethird value TrRUE or Far.sk can also indicates the configuration of Enabie/
Disable Statusfor theincluding groups. If TrUE, the Enable/Disable Statuswill
be configurable. If FarLsE, the status will depend upon the second value.
However, the third value is not essential since its default value is TRUE.

Notice that configurable means that when applying multiple RS files merge
scheme, the setting can be overwritten by the latest RS file; while non-
configurable means that the setting cannot be overwritten by latest RSfile.

For different top groups, an included group can be named the same as following:

[nLint.include]
1 = "Simulation" Enable TRUE

tééte.include]

1 = "Simulation" Enable TRUE

But the"Simulation” group in "RTL" and "Gate" are different. They are two sub-
groups.

Rulesin Sub-group

[Simulation]

22005 = Enable Enable TRUE TRUE
22011 = Enable Enable TRUE FALSE
22013 = Enable Enable FALSE FALSE

This section indicates the rules belong to a particular group with its group name.
Notice that the rule number is used as a key.

Thefirst value Enable, Disable Or NONE Meansthat theruleisenabled, disabled
or not supported in the group for Verilog. If Enable, nLint will check the ruleif
the group is also enabled in the checked group on Verilog HDL source code. If
Disable, NLint will not check therule evenif the group isenabled in the checked
group. If nonE, nLint does not support the rule for Verilog.
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The second value indicates the availability of rulesfor VHDL source code.

Thethird valueindicates the configuration settings of rule propertiesfor Verilog.
If TrRUE, the rule can be enabled or disabled in the merged file. If FarsE, therule
will keep its default value (always enabled or disabled). The fourth valueis
similar to thethird value except that it is used for VHDL. However, the third and
fourth values can be omitted since the default value is TruE.

NOTE: Thethird and fourth values are not related to the configuration settings
of rule argument, which will be described | ater in the following sections.

Parameter for Special Rule

[nLint.21013]
vhdl_val="PREFIX","clk_"
vlog val="PREFIX",6 "clk "
vlog severity = Level2
vlog changeable = TRUE
vlog TranslateOff = OFF
vhdl severity = Level2
vhdl changeable = TRUE
vhdl TranslateOff = OFF

index name = "4-3-2-1"
vlog description = "clock signal prefix"
vhdl description = "clock signal prefix"

The section name composed by the top group name and the rule number, <top

group>.<rule numbers.

This section indicates the rule parameter with rule number. The vhdal _ or viog
prefix in the keys used to indicate the values after equal sign (=) is applied to
VHDL or Verilog. InnLint, rules are allowed with different parameter valuesfor
different language.

The parameter value should be specified by the Rule Category description for
eachrule.

The description for each key isillustrated as follows:

e wval: Rulevaue, maximum two values; displayed as Argumentl and
Argument2 in GUI. If there is more than one word in the value string for
one argument, the value string must be quoted.

* severity: Rule severity, the default valueis Level2; displayed as Severity
in GUI.

* Translateoff: Specify if the rule checking can be affected by translate
directives. The valueis either on or orr. If on, the rule can be ignored by
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trandate directives. If orr, the rule will not affected by translate directives;
displayed as TO in GUI.

changeable: Indicates the configuration settings of rule argument. If TRUE,
the rule argument will be configurable. If rFaLsk, the rule argument is not
configurable.

index_name: Specify the index alias, which is a mapping value, to replace
the rule number shown in Rule Organizer. For example, the RTL and RMM
groups may share asame rule; but for the index, the rule may be different in
different groups. If it is not specified, the index name iSsthe string of rule
number. If it is specified, the string will be shown in the place of rule
number in GUI and warning message. Different rule number can map to a
same index_name String.

description: Specify the short description shown in GUI. For example, the
RTL and RMM group may share a same rule; but for description, the rule
can be different in different groups. If it is not specified, the short
description isthe string provided by the program. If it is specified, the string
will be shown in the place of short description in GUI and warning
message.
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Compiler Errors

In this version, the error and warning messages reported by compiler will be
included in nLint rules set.

Considering that compilation/elaboration error is a special group, mostly

o al top groupswill include it
» theruleissimple, only allow user to enable/disable and change severity

So the compilation/elaboration errors will be grouped into a special top group -
Compilation/Elabration. In this group, no sub-group is included and there are
only those rules from compiler and elaborator. It cannot be included in other top
groups. In the application, it will aways be checked automatically. It is not
necessary for user to choose this group to be checked. The rule number of this
group is from 10000 to 20000.

For the rule format in this group, there is one rule for each language type and it
is without any argument. Only the following properties can be changed.

index name = "4-3-2-1"
If Verilog

vlog severity = Level2
vlog changeable = TRUE
vlog description = "clock signal prefix"

If VHDL

vhdl severity = Level2
vhdl changeable = TRUE
vhdl description = "clock signal prefix"

Only the rule with properties different to the default value, the rule property will
be saved in aRSfile.

Since the rule can only be included in the special group, the enable/disable
settingisalso recorded asaproperty of therule. That is, in RSfile, therule setting
will be asfollows:

[Compilation/Elaboration.16021] #failed to find identifier %s"
Error, by default

vlog severity = Level2

vlog description = "unknown identifier"
enable = FALSE
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Merge Criteria

If thereis more than one RS file selected, nLint will merge them together before
linting. In general, the setting in last RSfile will overwrite the same setting of the
previous RSfile. However, nLint also provide an argument (configurable or non-
configurable settings) in the RSfilein order to specify theitem dominated by the
previous RSfile.

Top Groups Section

If the top group specified in the second RS fileis not in the first RSfile, the
merged RS filewill include it.

The effect of Merging Top Groups Section isillustrated in the following table.

RS1 RS2 Merged result
[Groups]1 =RTL1 [Groups]1 =RTL1 [Groups]1=RTL1
[Groups]1 =RTL1 [Groups]1 = RTL2 [Groups]1=RTL12=RTL2

Default Group Section
The default group section in merged RS file will follow the last RS file.

Group Include Section

If asub-group under a certain top group in second RSfileisnot in the top group
of the first RSfile, the merged top group will include it.

The effect of Merging Top Groups Section isillustrated in the following table.

RS1 RS2 Merged result
[nLint.include]l = [nLint.include]l = [nLint.include]l =
"Simulation" "Simulation" "Simulation"
[nLint.include]l = [nLint.include]1l = [nLint.include]l =
"Simulation" "Design Style" "Simulation" 2 =
"Design Style"

If the configurable value of the previous RSfileis FAL SE, then the group, either
is enabled or disabled, will be dominated by thisfile. Otherwise, the setting is
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dominated by last RSfiles. The effect of merging Group Section isillustrated in
the following table.

RS1 RS2 Merged result

[nLint.include]l =
"Simulation" Enable TRUE

[nLint.include]l =
"Simulation" Disable TRUE

[nLint.include]l =
"Simulation" Enable FALSE

[nLint.include]l =
"Simulation" Disable FALSE

[nLint.include]l =
"Simulation" Enable TRUE

[nLint.include]l =
"Simulation" Enable TRUE

[nLint.include]l =
"Simulation" Enable FALSE

[nLint.include]l =
"Simulation" Disable FALSE

[nLint.include]l =
"Simulation" Enable TRUE

[nLint.include]l =
"Simulation" Disable TRUE

[nLint.include]l =
"Simulation" Enable TRUE

[nLint.include]l =
"Simulation" Enable TRUE

Rules In Group

If arule under acertain sub-group in second RSfileisnot in the sub-group of the
first RSfile, the merged sub-group will include it. The effect of Merging Rules
In Group Section isillustrated in the following table.

RS1 RS2 Merged result
[nLint.simulation] 22005 = [nLint.simulation] 22005 = [nLint.simulation] 22005 =
Enable Enable Enable Enable Enable Enable
[nLint.simulation] 22005 = [nLint.simulation] 22007 = [nLint.simulation] 22005 =
Enable Enable Enable Enable Enable Enable

22007 = Enable Enable

If the configurable value of oneruleis FALSE in the previousfile, then therule,
either isenable or disable, in the group will be dominated by thisfile. Otherwise,
the setting is dominated by last RS files. The effect of merging rulesin Group

Section isillustrated in the following table.

RS1 RS2 Merged result
[nLint.simulation] 22005 = [nLint.simulation] 22005 = [nLint.simulation] 22005 =
Enable Enable TRUE TRUE | Enable Enable TRUE TRUE | Enable Enable TRUE TRUE
[nLint.simulation] 22005 = [nLint.simulation] 22005 = [nLint.simulation] 22005 =
Enable Enable TRUE TRUE | Disable Enable TRUE TRUE | Disable Enable TRUE TRUE
[nLint.simulation] 22005 = [nLint.simulation] 22005 = [nLint.simulation] 22005 =
Enable Enable FALSE TRUE | Enable Enable TRUE TRUE | Enable Enable FALSE TRUE
[nLint.simulation] 22005 = [nLint.simulation] 22005 = [nLint.simulation] 22005 =
Disable Enable FALSE TRUE | Enable Enable TRUE TRUE | Disable Enable FALSE TRUE
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Special Rule Parameter

If the configurable value (vlog_changeable) in a previous RSfileis FALSE, all
rule arguments for Verilog will be dominated by thisfile. Otherwise, the setting
is dominated by the last RSfiles. For VHDL, the configurable value is decided
by vhdl_changeable. The effect of merging rule parametersisillustrated in the

following table.

RS1

RS2

Merged result

[nLlnt 21013]v|og val="PRE
FIX","clk_"vlog_severity =
Level2v|og changeable =
TRUEvlog_Trand ateOff =
OFF

[nLlnt 21013]v|og val="PRE
FIX","clk_"vlog_severity =
Level2v|og changeable =
TRUEvlog_Trand ateOff =
OFF

[nLlnt 21013]v|og val="PRE
FIX","clk_"vlog_severity =
Level2v|og changeable =
TRUEvlog_TrandateOff =
OFF

[nLint.21013]vlog_va="PRE
FIX","clk_"vlog_severity =
Warningvlog_changeable =
FALSEvlog_TranslateOff =
OFF

[nLint.21013]vlog_va="PRE
FIX","clk_"vlog_severity =
Warningvlog_changeable =
TRUEvlog_TranslateOff =
OFF

[nLint.21013]vlog_va="PRE
FIX","clk_"vlog_severity =
Level2vlog changeable =
FAL SEvlog_TranslateOff =
OFF

[nLlnt 21013]v|og val="PRE
FIX","clk_"vlog_severity =
Level2v|og changeable =
TRUEvlog_Trand ateOff =
OFF

[nLlnt 21013]v|og val="PRE
FIX","c_"vlog_severity =
Level3v|og changeable =
TRUEvlog_Trand ateOff =
ON

[nLint.21013]vlog_val="PRE
FIX","c_"vlog_severity =
Level3vlog_changeable =
TRUEvlog_TrandateOff =
ON

[nLint.21013]vlog_va="PRE
FIX","clk_"vlog_severity =
Level 2vliog_changeable =
FALSEvlog_TranslateOff =
OFF

[nLint.21013]vlog_va="PRE
FIX","c_"vlog_severity =
Level3vliog_changeable =
TRUEvlog_Trand ateOff =
ON

[nLint.21013]vlog_va="PRE
FIX","clk_"vlog_severity =
Level2vliog_changesble =
FALSEvlog_Trand ateOff =
OFF
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Suppress a Violation

Overview

This document describes all the aspects that will affect the report of aviolation
innLint. Thisincludesto disable arule checking and to suppressto report arule.

Set Up Lint Entry

In general the design imported may include the test bench. It is easy to specify
only linting the design under analysis by option -lintTop. In thisway, the test
bench isignored.

Disable/Enable a Rule

This section describes how to disable/enable arule checking or a set of rule
checking based on the nLint functional order.

Initial All Rules Enable/Disable Statically

Since there may have more than one RS file specified for nLint, nLint needsto
merge all RSfilesfirst. You can specify the RS files and affect the merge action
by the following options.

-rs rs_files: Specify rule setting files.
-nors install:home:current: DO not merge the specified rule setting files.

-drm; Do not merge the rule setting files; only the last one will take effect under
this option. For arule, it may be included in more than one group.

You can specify the active top group to be checked by following option.

-active group <top_ group>: Specify to check the active top group by
<top_group>.
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You can specify to check only the rules with severity you wanted by following
options.

-maxseverity severity str: Specify maximum severity of warning to be
shown.

-minseverity severity str: Specify minimum severity of warning to be
shown.

After resolving all RSfiles, we get aresult that for each rule, it is enabled or
disabled globally.

In the command line, you can aso enable or disable some rules globally,
regardless of their statusin RSfile.

-r rules: Specify therules not to be checked. It will override the pragmain the
design source file. It will override the rule setting file.

+r rules: Specify the rulesto be checked. It will override the pragmain the
design sourcefile. It will override the rules setting file.

-pr rules: Specify the rules not to be checked. It will not override the pragma
in the design sourcefile. It will override the rule setting file.

+pr rules: Specify therulesto be checked. It will not override the pragmain the
design source file. It will override the rule setting file.

You can specify morethan onerulesatime, suchas-r 21001:21003 (on WIN32
platform, you should use -r 21001;21003 instead).

The <rules> can beagroup. For example, -r simulation meansto disableall
rules under the Simulation group. It is similar to specify all rules under
Smulation followed -r. Thereisaspecial group named All, whichisused to
indicate al rulesin nLint.

The command option +x/-r will override the setting of RSfile.
After that, we get atable for each rule that it is disabled or enabled globally.

Import Design

nLint can compile the design from source code or |oad the design from library. If
compile the source code in, there may have compilation/elaboration violations.
To suppress the violations depends the rule of the violationsis disabled or
enabled. Even though the ruleis enabled, the following option can suppress it
also.

-no_syntax: lgnore compiler errors.
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Andtheviolations are kept in atemporary storage and they will be reported after
the step - Resolving Rule Disable/Enable by Design Context.

Resolving Rule Disable/Enable by Design
Context

The design context means the design files, modules of design hierarchy and the
detail line of the source files. In resolving the rule status, the following options
will be considered.

-df file name: Specify ONE file not to be checked.

-uf file name: Specify afile containing alist of file names not to be checked.
-sm module name: Suppress the specified module.

-smr module name: SUppPress the specified module recursively.

-bb module name: Tell thetool not to traverse into the specified module.
-ignore pragma: Ignore Novas pragmain source code.

After resolving the status, nLint create atable for each source file with the
information that, at a place of design, which is represented by file/line, aruleis
disabled or enabled.

Initially, the rule status of disable/enable of each file comes from the first step -
Initial All Rules Enable/Disable Statically.

In resolving the pragma used in source code, when encountered a plus sign (+),
nLint will enable the specified rules. When encountered a minussign (-), nLint
will disable the specified rules. After scanning afile, the pragmain thisfile will
not take effect any longer.

In resolving -as/-uf, al rules at the beginning of the specified file will be
disabled.

In resolving the -sm option, nLint will:

» keep the status at the beginning of the module for all rules;
» disableall rulesat the beginning line of the module;
» restore the status kept in the beginning of the module.

For VHDL design, nLint will check if each sourcefileisin the current working
library or in the library the top module located. If not, nLint will disable the file
like -af. The following option may change the setting:
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-1lintlib logic_lib_names: Specify thelogiclibrariesto belinted. By defauilt,
only those librariesin the current working library will be linted.

It will cause nLint to check if the fileisaso located in the specified library, just
like to check thefilein current working library.

Traversing Design

Generaly, the following are the steps for nLint to check al violations.
» Depth-first traverse the design
*  Check declaration
*  Check statement
e Check global rules
In this step, the following option will impact the behavior of nLint.

-bb module name: Tell thetool not to traverse into the specified module.

After the design isimported, nLint will traverse the hierarchy of the design and
get all modules under the specified <modules and keep them. In traversing step,
nLint will not go into the modulesit got. So there must not have any violation for
modules resolved by the -bp option.

Checking

Generally, nLint can identify how an object appearsin the design (in afile or
line). So nLint can check the table comes from Resolving Rule Disable/Enable
by Design Context to know if arule needsto be checked on the object. If arule
is disabled on the object, nLint will not check it.

But in some complex ruleslike combinational loop, before checking, nLint does
not know the violation will happen on which object. So nLint needsto do
checking first. After nLint identifies aviolation on a specia place, nLint will
check thetable to seeif theruleis disabled to report the violation.

In this step, some options will impact the scheme.
-lint_cell 1ib: Turn ON tolint library files. OFF by default.

When encountering alib cell for Verilog design, nLint will check if the switchis
turned on. If not, nLint will disabled the rule checking.

-wn warn_num: Specify maximum number of warnings for thisrun.

-pwn warn_num: Specify maximum number of warnings per rule.
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When reporting violations, nLint will remember how many violations reported
on each rule. Before reporting another new violation, nLint will check if the
warning number of -pwn warn_num iSencountered. If the number is reached,
nLint will disable the rule checking.

When nLint would go into anew module, nLint will check if the total violations
number by -wn warn_ num iS encountered. If encountered, nLint will stop
traversing and finish the checking.

UDR Checking

After nLint checked all built-in rules, it will enter UDR checking. When user-
defined action reports aviolation to nLint violation center, nLint will check
whether the violation happens where with the table got from Resolving rule
disable/enable by design context to decide to report the violation, just like the
built-in rules.

The following option will impact the checking behavior.
-udronly: Indicate nLint only check user-defined rules.

It tellsnLint to skip checking the built-inrules. It issaid that by thisoption, nLint
will skip the steps Traversing Design and Checking.

-noudr: Indicate nLint not to check user-defined rules.
It tells nLint to skip UDR checking. So there will be no UDR violations.

Filter Out Violations

This section describes how the filter setting file works.

After nLint checking, al the violations will be saved into report DB. However,
you can still apply filter schemeto filter out some violations when exporting the
report DB into report files.

The following option is used:

-filter <file>: Specify thefilter setting file.
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Filter File Format

Thefollowing paragraphs describe theformat of filter filefor the user who wants
to read/edit thefile.

Inthisfile, you can define your own filter setting. Each filter setting must have a
name and nine fields (maximum), which are Description, Group, Number, File,
Line, Object, Scope, Value and Related.

Nameisused as an identifier of asetting. It must be unique in onefilter file, and
this field must be filled.

Descriptionisused to describe what does this setting do, and it will not affect the
comparison of violations.

Group means the rule group, its value may be Simulation, Synthesis, DFT,
Design Style, Language Construct, HDL Translation, Coding Style, Naming
Convention, VITAL Compliant or Clock.

Number means the rule number such as 22011, 21001, etc.
Fileisthefile name of the violation.
Lineisline number of the violation.

Object isthe key object of the violation. Its values must be enclosed by double
guotes ("") if there are special characters (i.e. spaces) init.

Scope is the scope that the violation belongs to.

Valueis used to store some integer values for special violations. User is not
recommended to edit thisfield. It is used for thefilter thisviolation function in
nLint.

Related is used to store some related information for filter. Its values may be
enclosed by double quotes (""). User is not recommended to edit thisfield. Itis
used for thefilter thisviolation function in nLint.

Notice that,

All fields can be empty except Name, but there must be at |east one field has
value, or thefilter setting will be invalid.

Except Description, all fields can be set with multipleval ues, and each value may
be separated by semicolon (;).

User is strongly recommended NOT to modify the value in Value and Related
because the value in these two fieldsis not easy to understanding for user
sometimes. And it will cause false filtering result if these fields are modified

illegally.
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However, user CAN decide to enable or disable these fields by setting a symbol
T (TRUE) Of F (FALSE) at the end of thefields. Thisisnot supported in the current
version.

We will support asterisk (*) inthe File, Object and Scope fields. This meansthat
you can write roM* to match any object begins with rom. Also, the regular
expression will be supported in some fields if possible.

Make the Value and Rel ated fields more readabl e for user so that user can modify
them to get amore precise filtering result.

Some examples are provided for reference. These examples can touch most of
the syntax phenomenon of the filter file. The function of the filter setting is
described in the Description field of each filter item.

@nlLint rc file Version 1.0

[DFT _PCU error_ reset]

Description="Filter DFT violations in sys/PCU.v related to
error_reset"

Group=DFT

File=sys/PCU.v

Object="error reset"

[22001 22011 system]

Description="Filter violations of rule 22001 and 22011 in the
scope system"

Number=22001,22011

Scope=system

[22029 L13 ALUB]

Description="Filter violations of rule 22029 at line 13 of sys/
ALUB.v"

Number=22029

File=sys/ALUB.v

Line=13

[22003_data out]

Description="Filter violations of rule 22023 related to data_ out
which left object width is 2 and right object width is 4"
Number=22003

Object="data_ out"

Value=2,4,T

[28001_clk clock]

Description="Filter violations of rule 28001 which cross from
clock domain clk RISING to clock domain clock FALLING"
Number=28001

Related="clk RISING", "clock FALLING",T

Applying Filter Setting

In nLint, the filter setting will not impact the violations that are saved to report
DB.

When applying filter setting at checking, the violations being filtered will be
tagged in report DB. In batch mode, you can export the violations not be filtered
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into report file. In GUI mode, you can view the un-filtered violations, filtered
violation or both in the report viewer by choosing commands in the report
viewer.

If you want to generate areport by applying anew filter setting, usethefollowing
command line option:

nLint -rdb <report db> -filter <filter file> -out <output file>
Of course, if nothingisdefinedin<filter files,all violationswill beexported
into the <output files.
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Clock Source Tree

Overview

Thisdocument explains the concept of clock sourcetree and itsrelevant features.

Terminology

Following are key terms in clock source tree and its relevant features.

Clock Signal

Clock signal isasignal directly connected to the clock pin of storage element in
the design. The storage element can be flip-flop, latch or other memory storage
element.

Internal Clock Source

Aninternal clock sourceisasignal, which drives clock signals that are defined
in Clock Signal, by passing through their logics. The logic being passed through
isoptional. Usually, they are buffer, inverter, reduced buffer or inverter after
constant value propagation. The internal clock source isthe signal closest to the
primary input port that drives the clock signals by passing through design
hierarchy and the optional logic.

Clock Domain

A clock domain consists groups of storage elements. Two clock domains are
under an internal clock source. Oneis triggered by positive edge of the internal
clock source. The other istriggered by negative edge of theinternal clock source.
All the flip-flops, latches or other storage elementsin aclock domain are
triggered by the same edge of the internal clock source.
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Clock Source Tree

Clock sourcetreeisatree structure. The node of it isan internal clock source. If
aninternal clock sourceisderived from another internal clock source by passing
through certain logics, it is a child node of the internal clock source.

If aninternal clock sourceisderived from its parent, there will be two derivation
types.

If aninternal clock sourceis derived from its parent by passing through
combinational logic, derivation of aninternal clock sourcetoits parent isdefined
as"Level0", which meansthat it isagated clock. Seefollowing figure for
demonstration.

CLE1

Domain 1

CLE;j

Figure: Parent clock source and child clock source with Level0

In the figure, there are two internal clock sources, cLxi with clock domain
Domain_i and cr.kj with clock domain pomain_j, while comb represents
combination logic except buffer and inverter. The internal clock source cLxj is
generated by cr.ki which passes through combination logic. So, internal clock
source cLkj isthe child of internal clock source cki in the clock source tree.
LevelOisgiventoindicatethat theinternal clock source cr.xj isderived fromits
parent by passing through combinational logic.

Phase shift of an internal clock source to its parent is another property. For
LevelOtypechildinternal clock source, the phase differenceto the parent internal
clock source should be extracted. In the following figure, clock source crx1 has
T/2 phase shift comparing to the parent internal clock source cLx.
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CLE Drormainl
: CLE1

Demair2 I

Figure: Phase shift between clock sources

If aninternal clock sourceisgenerated from acombinational output of someflip-
flops, which aretriggered by the parent internal clock source, the derivation type
of the internal clock source to its parent is defined as r.eve1n, which means that
it isagenerated clock. See following figure for demonstration.

CLEL

Figure: Parent clock source and child clock source with LevelN

Intheabovefigure, therearetwointernal clock sources, CLKi with clock domain
Domain_i, rising edge triggered, and CLKi with clock domain Domain_j, falling
edge triggered. The internal clock source CLKKk is generated by a combination

logic of which theinputs are the output of flip-flopsin Domain_i or Domain_j.
Theinternal clock source CLKi does not pass through the combination logic to
generate clock source CLKKk directly. So the tool can't extract such relationship
automatically. But the tool provides interface to specify the relationship.

Under the guide from user, in the clock sourcetree, clock source CLKk could be
achild of clock source CLKi. LevelN is defined to indicate the derivation type
of theinternal clock source CLKK to its parent.

For LevelN type, the phase shift of an internal clock source to its parent cannot
be extracted automatically. They will follow the specification from user.
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Clock Source

Root of aclock source treeis aclock source. Resolved clock source can be a
primary input, aspecified clock source or an output of register. Floating wireand
output of combinational logic are un-resolved clock source. If more than one
clock source drivesaninternal clock source, an internal clock sourceistreated as
multiply-resolved. A multiply-resolved internal clock source can be aroot of a
clock source tree.

Following is an example of clock3.v to demonstrate terms above. Assume that
the test.s clk isa specified clock source.

PE]

dulg h[8:D)

—

|
ui2

an

a5)

doloaul |8:8]

ash
air

sia| FD1 L

Figure: Example

The extracted clock source treeis as following.
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8] Clock Domain Analysis Clock 5 ource
8 ] Total 4 Clock Source Tre
Bgl Source tests_clk Resolved to Specified Source

_tests_clk_posedges Clock Domain
=& Clock Signal: testis_clk I——
8% 7 register(s) driven by this clock signal
,@/ ul
g/ uz

g1 Source test.d1_g, Levell, phase unknown

B testdl_g_posedge /@
8% Clock Signal: testd1 g

a1 register(s] driven by this clock signal

: @/ ulil

Bg | Source testi_clk, Multi Source

Bg] Source testig_clk, Unresolved Comb Source
8g] Source testready, Unresolved Comb Source

Internal
Clock Soume

Figure: Example of Clock Source Tree

Let's focus on the expanded tree with the root test . s clk.

The test.s_clkisspecified asaclock source, soitisaroot of the clock source
tree.

Under the root, there is the internal clock source test.is_c1k, which triggers
two flip-flopsu1 and u2 with positive-edge. The internal clock source

test.is clkisderived fromtest.s ci1k by passing abuffer uo1 and an AND
gateuwo. Soitisthechild of test.s c1x with aderivation type nevelo without
phase shift. Under theinternal clock source test.is clk,adomainistriggered
by test.is_c1k with positive edge. The name of aclock domain is given based
on aninternal clock source and trigger edge of the internal clock source. The
clock signal isalso test.is_clk, under which two flip-flops, u1 and u2 are
included.

Under test.is_clk, thereistheinternal clock source test.d1 g, whichisthe
output of flip-flopui triggered by test.is c1k. Thederivationtypethereforeis
LevelN.

Methods To Extract Clock Source Tree

Clock analyzer is used as an engine to extract a clock source tree. There are two
stepsin the engine to extract clock source tree:

» Extract clock domain with internal clock source.

* Build aclock source tree based on the clock domain and extracted internal
clock source.

Clock Source Tree 193



Constant Value Propagation

Sean_clk I

Sean_enable

Figure: Example for constant value propagation

In the above figure, if we speCify scan_enable as0, the MUX will be reduced
to a buffer (or inverter) with only oneinput cLx. If we specify scan_enable as
1, the MUX will be reduced to a buffer with only oneinput scan_cik.

Extract Clock Domain

The engine will collect all flip-flops (and latches) and find its clock signal. All
flip-flops (and latches) of the same clock signal are merged into a group. Then
the engine will trace backward to find the internal clock source from the clock
signals.

After the engine haslocated theinternal clock source, all the groups of flip-flops
with the sameinternal clock sourcewill be merged into amaximum of two clock
domains under the internal clock source. One is a domain to be triggered by
positive edge of theinternal clock sourcethat islocated by the engine. The other
isadomain to be triggered by negative edge of the internal clock source that is
located by the engine.

When finding theinternal clock source of theflip-flop (and latches) groups, there
are some options to guide the engine to pass through some kind of logic.

Pass Through Logic

When the internal clock source of a group of flip-flops (and latches) is located,
some logics can be passed through like a wire connection, which can be
configured.

»  Passthrough assignment (by default ON)

» Passthrough buffer (by default ON)

»  Passthrough reduced buffer (by default ON). The "reduced" here means
that the logic is reduced with constant value setting.

» Passthrough inverters (by default ON)
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» Passthrough specific gated clock cell (by default ON). The specific gated
clock cell here means some special cell in library. In the cell, thereis input
clock pin and output clock pin. The cell is designed as agated cell for gated
clock to reduce the power consumption without causing any timing
problem. Then, the engine continues to trace input clock pin when output
clock pinismet.

» Passthrough cell.port as an additional solution for gated clock cell. The
input port of the cell.port is like the input clock pinin the gated clock cell
mentioned earlier.

» Passthrough cell with one input port and one output port (by default ON).

» Passthrough cell with one input port after specifying non-concerned signal
(by default ON).

*  Passthrough pure combinational gate (by default OFF)
When any of the above option is turned on, the engine continues to trace
backward from the input of the logic that has been met.

When any of the option is turned off, the engine stops at the output of the logic
and treats the output of the logic astheinternal clock source.

Build Clock Source Tree

After extracting clock domain, the engine builds the clock source tree based on
the result. The engine locates the clock source and devel ops the parent-child
relationship for all internal clock sources under the same clock source.

For each internal clock source signal, the enginetracesitsfan in cone. Intracing,
the engine stops at

* primary input

» floating wire or output port of unknown logic

» flip-flops output

» gpecified clock source

In the path to fan in corn, some internal clock sources are extracted in the first
step. Afterwards, the engine constructsthe parent-child rel ationship according to
the derivation type and then extracts the phase shift between them.

After the root of the clock source treeis|ocated, the clock sourceis resolved
when the clock sourceis

e primary input,
» flip-flops output
» gpecified clock source.
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The clock sourceisunresolved when it isfloating wire or output port of complex
(or unknown) logic.

The clock source is multiply-resolved when it is driven by more than one clock
source.

Specify Clock Source

When building clock source tree, user can specify a clock source to guide the
engine. It is not obligatory, but in some cases, it facilitates the engine to locate
the correct clock source when a cell meets more than one input.

The primary port or any signal in the design can be specified as clock source with
afull hierarchy name.

The specified clock source is aroot of aclock source tree. This allows user to
differentiate clock sources under the same root.

Specify Generated Clock

When building clock source tree, user can specify asignal or of pin of acell as
clock generated from amaster clock source. In most cases, the clock generation
circuit can not be recognized by the tool.

Virtual Clock Source

When an input design is not a complete design but part of the design, such asa
block, there should be more consideration to complete the clock source tree.

If more than one clock sourceisinput into ablock of design, the clock sources
may be derived from the sameroot. In this case, user might be interested in
constructing the clock source under a same non-existence, "virtual" root.
Following figure demonstrates this concept. Assumed that ciock1, clock2 and
clock3 arethree clock sources of the block of design under analysis. Outside the
block, they are derived from the same root c1ock by aclock divider.
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Clock
Clock divider for
example

Figure: Specify virtual clock when clock diver is not of design

For this case, we can specify c1ock asavirtual clock source. And then specify
Clockl, Clock2 and clock3 aschildren of thevirtual clock source ciock. For
each child clock source, the frequency relationship and phase shift to the virtual
clock source can be specified. Thefregquency relationship indicatesthefrequency
of virtual clock source multiplying or dividing with aninteger. The phase shiftis
indicated in a degree number. Generally, 0, 90, 180 and 270 are supported.

Some primary input ports of a block come from flip-flops of a clock source that
does not exist in the under-analysis block. Or some primary output ports of a
block may go to flip-flops of a clock source that does not exist in the under-
analysis block. In these cases, user might be interested in constructing the
primary ports under a non-existent, "virtual" clock source.

Following figure demonstrates this concept. Primary inputs (Pls) come from flip-
flops triggered by clock source ciock_i whichisnot in the block of the design
under analysis. The ros goes to flip-flops triggered by clock source ciock o
which isnot in the block of design under analysis.

Figure: Specify primary ports associated with virtual clock
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For this case, specify c1ock_i asvirtual clock source with primary inputsp1s to
represent the flip-flops triggered by c1ock_i outside the block of design under

analysis. ciock_o can be specified as another virtual clock source with primary
outputs pos to represent the flip-flopstriggered by ciock o outside the block of
design under analysis.

Specify Design Under Analysis
The design with test-bench (written in HDL) usually is represented as the
following figure in HDL files (design hierarchy).

Sorne trmvial irdtialization staterents

Stiraulns (mavhe @

many rmodules)

Design under verification
o)

Behaviors for
ex fernal corponents

Figure: The layout of modules in the top of the design, one DUV

For analysis, acritical concern is the designing, not the code of stimuli nor
external components, which may be non-synthesizable and cannot be analyzed
correctly. And for design under analysis, the boundary like primary port isnot in
the top module as shown in the figure.

In some cases, user may not cut the code of design under analysisto analyze it,
S0 user can specify the design under analysis. When design under analysisis
specified, the engine only analyzes code in the design part and ignores code not
in design part.
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