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Environment Setup




Login to the Linux Server

» Many EDA tools are provided only for the Linux OS.

» So we have to use software like
PuTTY/PieTTY/MobaXterm on our local computer to
login to the linux server and use the EDA tools on it.




X Window System

» X Window System (X11, X, and sometimes informally X-
Windows) is a windowing system for bitmap displays,
common on UNIX-like (e.g., Linux) operating systems.

» Microsoft Windows is not shipped with support for X, but
many third-party implementations exist, as free and open
source software such as Cygwin/X, and proprietary
products such as Xming.




Introduction to MobaXterm /2

» MobaXterm is free software that can be installed onto
your local Windows or Mac computer which provides a
graphical user interface and a command line shell for the
server.

» Official Website http://mobaxierm.mobatek.net/



http://mobaxterm.mobatek.net/

Introduction to MobaXterm @2

» MobaXterm provides useful features for developers:

>
>

Multitab terminal with embedded Unix commands (ls, cd, ...).

Embedded X11 server for easily exporting your Linux
display.

Passwords management for SSH, SFTP, etc (on demand
password saving).



Session Settings

» Click the Session button and specify which session you
want. Usually this will be SSH. For that click SSH.

# MobaXterm == g Session settings

Terminal ~ Sessions  View  Xserver Tools Games Settings Macros Help

mje » 4 w I WO B\E X O X © r|leaxy -
1 ; = = SSH Telnet Rsh Xdmep  RDP SFTP  Serial  File/Url  Shell
Session fServers Tools Games Sessions View Split  Fullscreen MultiExec Tunneling Settngs  Help Xserver  Exit

¥ Sessions | (@ Tools | 7 Macros | ¥ : baxterm % 2
l % New session ]

Fiter saved sessions... %]

i-‘-:jj Saved sessions

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http: //imobaxterm.mobatek.net




Session settings

By B & ® w@‘

SSH Telnet Rsh Hdmep Serial  Filefurl  Shell

E Basic 55H settings | 1

Remote host ~ | cad27.ee.ntu.edu.tn Specify username

¥ advanced 55H settings L.-_; Terminal setﬁngslﬁ Bookmark settings|

¥ 11-Forwarding Compression Remote environment  Interactive shel -

Execute command [ Do not exit after command ends
Display SFTP browser [ automatically follow current 55H folder path {experimental)
[ Use private key Extra option @

[|Enable Google 2-step authentication

[] connect through S5H gateway

Gateway 55H server

Lse private key




-

™ MMobakXterm

Terminal  Sessions  \iew  Xserver Tools Games Settings Macros  Help

5 0 B ®° w 8 @ 0O B8 B X 6

Session | Servers | Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help X server Exit

i X —
~{ Sessions | @ Tools Macros Cd 2 cad27 eentuedutn  x | % |

E& New session erm Pe al Edition v6.5

(Unix utilities and X-server on Gnu/Cygwin)

=
h V) saved sessions » Your computer drives are accessible through the /drives path
R p———— Your DISPLAY is set to 192.168.1.171:0.€ _
| c2d27.ee.ntu. edu. tw (BXXXXX) [S5H » When using SSH, your remote DISPLAY is automatically forwarded
Each command status 1s specified by a special symbol (v or x)

1 (double-click)

Important:
T MobaXterm Personal Edition. The Professional edition
allows you to customize MobaXterm for your company: you can add
your own logo, iIr parameters, your welcome m ge and generate
either an MSI installation package or a portable executable.
We can also modify MobaXterm or develop the plugins you need.
For more information: httg D& m. mok 1 5 ] )

bX¥¥¥¥X@cad27.ee.ntu.edu.tw's

4 I |2

b Generate HTML web page

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http: /imobaxterm. mobatek, net
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Command Line Shell

» We can also use the command line shell to login to the
server.

» ssh bXXXXX@cad27.ee.ntu.edu.tw [-p YYYYY]
» bXXXXX: your usesr name
» YYYYY: port number

» here -p 22 is redundant because 22 is the default port number.

[Trumen.Trumen-PC] » ssh bXXXXX@cad27.ee.ntu.edu.tw

bXXXXX@cad27.ee.ntu.edu.tw's password: |j




Upload Files (1/2)

» Uploading files from your local PC to the server.

™ MobaXterm

: os € sfp
@ ITIOE, RS-

/home/g(_ Upload to current folder E
Name Size

|| Xauthority 0

< | m »

Follow terminal folder

Terminal Sessions View Xserver Tools Games Settings Macros Help

5 0 R & w § WO B B

™ Choose which file(s) to upload...

Session Servers Tools GaTwSem’ons View Spit  Fullscreen MultiExec Tunneling

Acute TRIEREEE

3. Choose
which file(s)
to upload

- RARTEAE0)

< [ EmE |

UNREG]SI‘EREb VERSION - Please support MobaXterm by subscribing to the professional edition here:




Upload Files 22

» Moving and copying files by using the drag-and-drop.

=NR=n X # MobaXterm

- i Terminal  Sessions  View Xserver Tools Games Settings Macros Help
J b exp2_rsa » _ K = ‘ £ e 5 == W
A 58 R A[w3 A DOBE X0 ,
ﬁﬁ_(':) ﬁﬁ(E) ﬁ-ﬁm IE_(T) gﬁﬂH(H) Session  Servers  Tools Games | Sessions | View Split  Fullscreen MultiExec Tunneling Settings  Help ¥ server Exit
- A . T x
EesmE ._ri BE . : - E;l |@| 1. Sessions w Tools B 1 home/mobaxterm )
< | Mados k™ sfip &
—— - za ]
W ENEE = = & LOMND KR =
¢ Dropbox ‘i | dat /home/raid1_2/userd/f22021 v
. MName Size
w TE exp2_rsa.v
. ] testbench.v | authority 0

",

5 SRS \ 2
S T —

4| 1 +

EWRT3EERE

= R

2013/10/4 T 11:18 ...

4| [ | [

[T Follow terminal folder

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http: //mobaxterm.mobatek.net




ownload Files (12

» Downloading files from the server to local PC.

™ MobaXterm

P

4| e |

mom o s

[7] Follow terminal folder

Terminal  Sessions  View Xserver Tools Games Settings Macros Help
— . 2 = w2
5 0 R 2 w E OB B X
Session Servers Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings
\ Iy x
. Sessions | @ Tools | B 1 homeimobaxterm
< Macos | 9 sftp For e 1n

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: htto: /imobaxterm.mobatek.net

(2}

Help

X @

Xserver Bt

SR

S

m

™ Select directory

Dawnlaad files ta the follawing directary...

| EREME

3. Select
directory

Ok ] ’ Cancel




ownload Files 22

» Moving and copying files by using the drag-and-drop.

= B Py | ® MobaXterm

Terminal  Sessions  View Xserver Tools Games Settings Macros Help

CIC) = v exp2rsa » v|4’-?|| iy = . o — - N
o B O R @ w § @ OB 8 X ©
ﬁﬁ(F} ﬁE(E) ﬁﬁm IE_(T) gﬁﬂH(H) Session Servers  Tools  Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help Xeerver  Exit
SHasE MAZESE >  » | u@. ¢ Sessions | @ Tooks x, B 1 jhome/mobaxterm
= - o/ Macros | 2 sfip | -
e e ZE e s
w RHEE - HER AT AN} £
£4 Derbe fhome/raid1_2/userd/f99021 DB - s o e e et e I TS I I U T I T I S e U O e
3 1° Name Size
W =E .
T = == <t 0 -
= ERRIUE < 8
5
- 4| T 3
L m e
0 ERE
|
4| [T r
4 [C] Follow terminal folder B
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net
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Introduction to NC-Verilog

» The Cadence® NC-Verilog® simulator is a Verilog digital
logic simulator.

» We can use NC-Verilog to
» Compiles the Verilog source files.
» Elaborates the design and generates a simulation snapshot.

» Simulates the snapshot.




Before Using NC-Verilog

» Source the environment settings of CAD tools.

source /usr/cad/cadence/CIC/incisiv.cshrc

» If you try entering the command "ncverilog" but it turns
out "command not found," it means there's something
wrong with the "*.cshrc" file or the software license is out
of date.




Running Verilog (1/2)

» Run the Verilog simulation:

ncverilog testbench.v exp2.rsa.v +access+r

» Another choice of running Verilog simulation:

ncverilog -f exp2_rsa.f +access+r

In exp2_rsa.f:




Running Verilog 2/2)

» "+access+r" is added to enable waveform file dumping.
In testbench.v, line 69~72

initial begin initial begin

end end

» *.fsdb has smaller file size than *.vcd. But $fsdbDumpfile
cannot work without sourcing verdi.cshrc.




Simulation Results

» Check the simulation result to see if the Verilog design is
finished correctly.

ncverilog: 10.28-s5114: (c) Copyright 1995-2012 Cadence Design 5
Loading snapshot worklib.testhench:v .................... Done
;* | pading libsscore_1us182.so

ncsim= source fusr/cad/cadence/INCISIV/cur/tools/inca/f1iles/ncsimrc
ncsim= run
Novas FSDE Dumper for IUS, Release 2012.84, Linux, 04/18/2012

(C) 1996 - 2012 by SpringSoft, Inc.

Create FSDE file 'exp2 rsa.fsdb’

Begin traversing the scopes, layer (0).

End of traversing.

Simulation complete via Sfiniﬁhill at time 100046018 NS + 8
./testbench.v:177 stinish;
ncsime= exit




nLint




Introduction to nLint

» nLintis a comprehensive HDL design rule checker fully
integrated with the Debussy debugging system
(Developed by SpringSoft).

» We can use nLint to check the coding style of our design
and if it is synthesizable.




Before Using nLint

» Source the environment settings of CAD tools.

source /usr/cad/synopsys/CIC/verdi.cshrc

» To avoid the warning *WARN* Failed to check out license.
occurs when starting nLint, please type the following
command:

setenv LM_LICENSE_FILE '26585@Isntu:26585@Isncku’




Start nLint

» Type the following command:

» The token "&" enable you to use the terminal while nLint is
running in the background.

Warning (on cad27) el

1=The license node "26385@& sncku” does not seem to be responding. Ple:
2=ANn unresponsive license node can affect system perfarmance.

] ]

E' Just ignore this warning.




Specify the Design File

<nLintnLintProject1> HDLL - HDL1 (on cad27) S

File Edit Bun Tools “iolation ‘Window Help

BEEBORES H 28 2|22+ 4[|
' &

Import Design 1 |
Pl o i
|

1
¥ ¥
T rEulqw ______rH
Output| vialation |
\ ;EDI



Import Design (on cad27) =]

From Library | From File 1
Language: | werijog-zon1  — | 2 Virtual Top: Browse..
Default Directory:
homesraidl_2/userd/ 9021 /expZ_rsa Erowse...
Cesign Files:
Delete
Options...
fhomesraidl _2/userd/fA02 1 /expZ_rsafexpZ_rsay 4
B8 /home/raid1_z/userd/39021/expz_rsa | || INCA_libs v exp? rsaf Add
= Cdat 3 5%, 610,
B INCA_libs (nLintlog  [v]testhench.w
B rat
Bl B (ET o |
I~ Compile after the design imported
5 L, Cancel |

28




Start Checking

=nLintnLintProject:1> exp2_rsa.wv - ,-"hc-me,-"rﬂidl_2fuserdﬁEiEiDle’expE_rsa,-"...Elﬂlg
File Edit Run Tools Violation Window Help

ﬁ@@gﬁﬂcﬁ.a RNl S SR 2 S

Fé Thiz module iz designed for calou
£ We do the LSB-ME using Montgomery
module expd_rza
clk.
reset .,
ready .
we .
o .
start .
reg_zel,
addr .

FHES]FLint De=sign

eslieiietris
k|
8 2 Design

=] expl_rsav(l)

i N o I O e I

e

El

] I3 |E

Output| violation |

zource file "ewxpZ_rza.v”
End of importing design, Memory used 30582392, Time used 21,




-

<nlint:ReportViewer:2 > nLintDB* - fhome/raidl_2/userd/f99021/exp2_rsa/nLintDE (on cad27)

File iew Domain Tools Wincdow

'}

=

& >

¥

Filter...

E
E
E

E
E

B8 _] Clock Domain Analysis

B8] Total - 8 Warning(s), 4 Error(s)

34§ OFT -1 Warning(s)

14 Design Style -3 VWarning(s)

14 Language Construct -3 YWarning(s), 4 Erroris)

3-8 722049 - Insufficient Index Yariable - Language Construct - 1 ¥Warning(s)

34 77765 - Operand Bit Size Mismatch in Addition or Subtraction - Language Construct - 4 Errar(s):

M\ expZ_rsaw(226) : Error: bit width of left-hand-side operand "T2"(257) does nat match the right-h
M\ ewpZ_rsawn(260): Error: bit width of left-hand-side operand "{B, 1'b0}'(257) does not match the r
M\ ewpZ_rsawn(266) : Error: bit width of lef-hand-side operand ™V _i"(257) does not match the right-t
M\ ewpZ_rsaw(282): Error: bit width of left-hand-side operand ™v_1"(258) does not match the right-

b

8% 73007 - Case Statement Mot Fully Specified - Language Construct - 2 YWarning(s)
8-y Clock -1 Warning(s)

¥
A ——) |
F1

Not all the warnings or errors are valuable.

.ﬂgul
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Introduction to n\Wave

» nWave is one of the best waveform (*.vcd or *.fsdb)
viewer.

» We can debug easily by checking the waveform file
dumped during simulation.




Before Using nWave

» Source the environment settings of CAD tools.

source /usr/cad/synopsys/CIC/verdi.cshrc

» To avoid the Verdi warning window occurs,

Question (on cad27)

§ | Failed to check out features Yerdi, or the number of licensed users was already reached. Make sure that your LWM_LICENSE_FILE is pointing to the right file(s) |

I Don't showi this message again

o]

>
please type the following command:

setenv LM_LICENSE_FILE '26585@Isntu:26585@Isncku’




Start nWave

» Type the following command:

» Also, the token "&" enable you to use the terminal while
Verdi is running in the background.

Warning (on cad27) = L=

1=The license node "26535@&sncku” does not seem to be responding. Ple:
2=A4n unresponsive license node can affect system performance.

=




Open the FSDB File

E <Movas:n\Wave:l= Mo File Opened (on cad27) l = | [E] |iE-J

File aignal Wiew ‘Waveform  Analog Tools  Window ﬂelp]

gz = s m sl x & o N ECYEE

Open FileFl




Open Dump File(Time Range: 0 ~ 10004601 x10ns) (on cad27)

File Mame

|fhumefraid1 _&fuserdMI9021/expZ_rsafe=p?_rsafsdb

B8 /home/raid1_2z/userd/i3902 1/expz_rsa | || INCA_libs  LinLintLog

- K _ldat _InWWavelog
B (] INCA_libs CanLinthB ]
M dat

| T (T

I Use Signal Grouping Rule File:

Cancel




Choose Signals

E =Movas:nWave:l> fhome/fraidl_2/userd/f99021 /exp2_rsafexpl_rsafsdb [l = | (=] |i3-l

File signal Yiew ‘Waveform Analog Tools Window Help
ﬁj“c‘ﬁaﬁ| £ 4; Av>>|@\@\>>|>>|>>

Get Sighals ﬁ

El




-

Get Signals (on cad27) E=E
SCOpe! [nesthenchitof] /| Find Signal: [- ;hﬂlﬂl iIEI
= - i
8 testhenchitesthench)

11 Jitopiexp? rsal

El e

Y_i[266:0] e
all25h:0]
a2[250:0]
a3[255:0]
scidr[4:0]
addr_ol[d:0]
ST E—
clk_o

counter[7:0]

Choose signals we
are interested in.

counter_MALS:0] start_o
state[2:0]
state_MA

El

£l (KT 9 [ | I o |

_optons., [[AL 0] 9| #f 22 @] | fenat 4] oy || ok | cance

38




Browse the Whole Waveform

E =Movas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27)

File Sighal View ‘Waveform Analog Tools Window

AT tma o 0 -0 a®




Browse the Specified Interval

\
:E <Movas:nWave:l> fhome/raidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | = | = |i:h

File aignal Yiew ‘Waveform Analog Tools  Window Help

a | 9 ECYIEETE




E <Movas:nWave:l> fhome/raidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | = | B |-

File aignal Wiew ‘Waveform Analog Tools  Window

Q@ ey £

.

—=r
0 | d2 1 75

| B9 | B | Ed T 20 | Bd | BES
| I | E—— | I




Search for Specified Signal

E =Movas:nWavel> fhome/fraidl_2/userd/f99021/exp2_rsafexp_rsafsdb (on cad27)

File Signal Yiew Waveform Analog Tools Window 4,5’___ 2 3

| [o 0 -0 | a|& %oy £ | «|>]| x1ons |2
i Search by FRizing




|
E =Movas:nWavel> fhome/fraidl_2/userd/f99021/exp2_rsafexp_rsa.fzdb (on cad27) | = | ] -

File signal Yiew ‘Waveform Analog Tools Window

Help

~-5002200 | Q & W|ey: 4 4 » 2 Gow

a9 b & e[ ][5 0
&

%
&




Change Sign Representation

B <Noves:nWave:l> /home/raidl_2/userd/f99021/exp2_rsa/exp2_rsafsdb (on cad27)

\
| (B

File Signal ‘Wiew ‘Waveform Analog Tools SWindow

Help

= #| =2 % E| 5,002,400 0

= -5,002,400

a@P L «+2[2

&

El

Format

Radix
| Notation | 9

Edit &lias...
Remove Alias

|l' Unsighed | 3

Analog
Inyert

Local Format...

Remowve Local alias

Copy Value String

aigned 2's Complement
signed 1's Complement
signed Magnituce




Change Radix Representation

\
E =MovasnWave:l= ,a'|‘2*ne,a‘raid1_2_;’L.*:E|‘r:|f"99321fexp2_r5a,a’ex:2_rsa.fsdb (on cad27) | = | = |—E§'-

File aignal Yiew | Waveform | Analog Tools  Window Help
AL 92 &1 auo update ~ 5002200 | Q & P|ey: £ > 22
Spacing... Al
Height...
ColorFattern... C

Signal Value Radix | 3 T
Signal Walue Motation . Binary

Analog Waveform Octal

Digital 'Waveform Hexadecimal

Invert Waveform Decimal

Croperty Hle— 4 | e e e T
;ransactinn R doje jf A0 1L L s g 1 1s ) 1e )

it LA O

by = Sy
: hessage T Vo TP T T e
L data_of7:0] o T ~ Add Alias from File. 4 () 50 51 I 0

=et search Malue..
=et Search Constraint...

add Alias from Program...
Remove &lias

Edit Alias...
FShnap Cursor to Transitions 5 =
Fix CursorMarker Delta Time X
Keep Cursor at Centet Y

Waveform Time

rarker... i
| Tl | 45 pr] |




\
E <Movas:nWave:l> /homefraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | =N |—'EE-

File Signal View ‘Waweform Analog Tools Window Help

= ﬁ| =4 | 5,002,201 0 - -5,002,201 | Q@ 1QE| By: 4« o+ 3|2

:-_"_"_"_"_"_"_"_| ,_"_"_"_"_"_"_"_"_"_| ——r—r
= 9 . o | o = 0] d 1151 165
111213141516 R ERE ||:.|.|i| L |1 |ll|l_|..|l4|l | 1¢

_'—
I

ERRER -J| mie ] |a| |-|n|r-||.| oy ILInI'rI'iI-
I_II_II_I I_II_II_II_II_II_II_II_I | IS | IS | S | IS | S—— E——  S——

data_o[7:0]




Change Signal Position

:E <Movas:nWave:l> fhome/raidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | o | B |-

File Signal View ‘Waweform Analog Tools Window Help

= v| b E g| 50,022,010,00 0 » -50,022,010,000 | G &) 1DD| By: £ % >>| »

Press middle mouse button,
drag and then drop.

5 e 1@ [ 7 o a

oo )d e |t

.—..—.
1 1 = -
-I}datacn[?ﬁl B o [iJIJd Twlel Jal Tsfolni- T |

G2




-

\
E <Movas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsa/exp2_rsafsdb (on cad27) | = (=) |-—E§-—-

File Signal View ‘Wawveform Analog Tools Window Help

a9 4By

| sonzz010,00 0 v 50022010000 | @ & 1QE| By: £« 2|

—

! |E.|u| |l||_i| m | e | (a1 1= lolnl. 1 101
| S | IS | E—| I_II_II_II_II_II_II_II_II_II_II_I

ENERERERERED |lll|ll|'1T




Signal Aliasing

1
E <Movas-nWave:1> I.-’I-.Q-ne.a‘raid1_2,;"L.*:E|'r:|,.-""99321fexp2_rza,e’ex:2_rsa.fs-::lb (on cad27) | =N |-'E3-

File Signal “iew ﬂavefnrmlﬂnalng Tools Window Help

3 ﬂ| 22 & U auto Update v 0 |El 311%”| By: £ 4 > 3:?|G'ﬂ'31

Spacing... 3
Height...
state[2:0] Color/Pattern... g |
Signal Yalue Radix | 3 E—
Signal Yalue Eutatinn . Binary
analog Waveform Octal
Digital Waveform Hexadecimal
Invert Waveform Decimal
Propety ] ?SCII
Transaction : &
Message B
Go Ta add Alias from File..

add &lias from Prograrm. .
Remove Alias

=et Search Yalue..
=et search Constraint...

Edit Alias...
F anap Cursor to Transitions & =
Fix Cursor/Marker Delta Time =
Keep Cursor at Cemnter Y

Waveform Time

MAarker... M
™ T ] I .

I
o)




Alias Editor (on cad27) @_Iéj

Alias Tahles: 1 Slice Tahles: 0O Condition Tables: 0O

Save Alias Tables to File (on cad27)

Alias ] slice | Conitional

|/home/raid1_z/userd/a3021/exp2_rsafstate alias | 4 |a“

Alias Table:
state 1 "Ir| M 8 /homefraid1_ziuserd/faanz 1/exp?_rsa || INCA_libs
- = (1 verdiLog
Alias| walue| Background Color| = Del 8 INCA_libs Cldat
IDLE i NULL I nWavel og
INPUT 1 NULL B ) W [verdiog
2 n gueLog
QUTPUT 4 MULL & (] verdiLog
PREMA 2 MULL
M 3 MULL i
l——— . Fiter: [*aias ¢
: o : |
Note that signal aliasing is a strict one-to- ] 5[ o< | cence |
one correspondence so the value |
represented in the viewer must exactly = = -
represent what format your filter expects. EEEEED
(e.g., binary, hexadecimal) EEEEN
II--J . L Delete Color
Reserved Pattern for <values: Others — |
2 i
J U
Append... | Save As.. I Apply | Ok Il Cancel




\
E <Movas:nWave:l> /homefraidl_2/userd /99021 /exp2_rsafexp2_rsafsdb (on cad27) | =N |'-EI§-'

File Signal View ‘Waweform Analog Tools Window Help

@ﬁ|5’.§ﬂﬁ| 0 0 * 0 |EL@L1%D|55.';_¢_ ++3§’|Gntn:

|
1
A

IREIN FEEMA

B state[2:0] |

(Y

W | 1
IR

51



Reload the Waveform

» Remember to reload the waveform whenever finishing
another Verilog simulation.

! <Movas:nWave:l> fhomefraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) == x

File | Sighal View ‘Waveform Analog Tools Window Help

0

|@\®\1E'5':'|Ey:_f ++§|Gntn:

Qpen 0
1 Reload
aet ACtive. . a

Close
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Introduction to Verdi

» The Verdi Automated Debug System is an advanced
open platform for debugging digital designs with powerful
technology that helps you:

1.  Comprehend complex and unfamiliar design behavior.
2. Automate difficult and tedious debug processes.

3.  Unify diverse and complicated design environments.




Basic Function (1/2)

» nTrace

» A source code viewer and analyzer that operates on the
knowledge database (KDB) to display the design hierarchy
and source code (Verilog, VHDL, SysmVerilog, SystemC,
PSL, OVA, mixed) for selected design blocks.

» The main window of Verdi.




Basic Function (2/2)

» nWave

» A state-of-the-art graphical waveform viewer and analyzer
that is fully integrated with Verdi's source code, schematic,
and flow views.

» nSchema

» A schematic viewer and analyzer that generates interactive
debug-specific logic diagrams showing the structure of
selected portions of a design.

These two tools can be opened through nTrace.




Before Using Verdi

» Source the environment settings of CAD tools.

» To avoid the Verdi warning window occurs,

>

source /usr/cad/synopsys/CIC/verdi.cshrc

Question (on cad28) E@Q

% |Fai\ed o check out features Yerdi, or the number of licensed users was already reached. hMake sure that your LM_LICEMSE_FILE is pointing to the right file(s) |

—1 Dan't show this message again

o]

please type the following command:

setenv LM_LICENSE_FILE '26585@Isntu:26585@Isncku’



Start Verdi

» Type the following command:

» Also, the token "&" enable you to use the terminal while
Verdi is running in the background.

Warning (on cad28) ==

2=AN Unresponsive license node can affect system performance.

= T— 1’

E' Just ignore this warning.

1=The license node "Z6335@&@1sncky” does not seem to be responding. Ple: i




nlrace

=Movas:nTraceMain:1> (on cad28) E@g

File E=xploration View Trace Tools MWindow Help

S ECHEE >t 1ee st ¥ LA[RT A& A | )

Import Design




= |

Import Design (on cad28)

From Library | From File 1

T,

Language: | ‘Verilog-zoo1 — | 2 Wirtual Top: _||[ Browse...

Default Directory: | amerraid1_z/userdi3n021/exp2_rsd

T,

Browse...

|fhumefraid1_quserdffElElefexpz_rsafexpz_rsa.f .a"| Filter: 4
: : Add
B8y /home/raid1_2/userd/faa021/expz_rsa | || INCA_libs Cinwavelog  [¥lexp2_rsav
= _1verdiLog _1verdiLog [v] testbench.v
@ INCA_lbs Crdat o
8] VerdiLog
Bl T ET o |
Design Files:
frhamedraid1_Zfuserd/Ma0:21 fexp? _readfexp?_rsaf
Delete
Delete All

Options... | 5 QK I Cancel
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=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Exploration Yiew Source Trace Tools ‘Window

l|l|@|t.11:qg++@ W @ (& P sveten: | [2] B

ik 3| module ___th:'r 1=k

B testhench =]
] top (expz_rsajl 10] 74

-

: 11} //==== =ignal declaration
1 (double-click) e :
13 g Som—mooo zingals in top module --—- Netllst COde
14 reg clk: .
15 reg Teset: Wl N d ow
15 wire ready?
: : 17 res WS
Hierarchical e I
19 reg =tart:
Browser 20 reg  [1:0] reg_sel:

21 reg [4:0] adde:
oz reg  [7:0] data_iz
23 wire [7:0] data_o
2 wire clk_of

25 wire reset_of

El

I e [ -
Analuzing. ..

source file "testhench,w"

zource file "expZ_r=za.w"

Linking,.. © erroris!,. O warnhingizs? M
Total 0 erroris?. 0 warningf{= essage
Window
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

File Exploration Yiew Snug::a Trace Tools ‘Window

S EDE E w|t]ree 0 4 V1L 5@ (& P sveten: | [2] B

Show Calling | moduls SHerElRwes |
B+, | testbench 4 o1k,
-~ {itop (expe_rsay; 5 reset,
= ready .
F we .
a OE .
= start .
10 reg_=el.
11 addr .
12 data_i.
12 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
16 reset_o.
17 ready_o.
13 WE_o,
19 as_o,
v 20 start_o.
| e [ |

Analuzing. ..

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=
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=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Exploration Yiew Source Irlt:e Tools  Window

o

||%| t-j%!@&}*‘ +ﬁ_|—1—_*||ﬁ[ f||£ ‘&|Selected:

Show Definition

B ik tEﬂ?EﬂEn ______________________ : 2 e imput. data & output golden pettern ——————--——————-
i itop (exp2_rsa); 35 reg [285:0] dn_mem [0:1]:
36 reg [255:0] c_menm [O: TOTAL_DATA-1]:
37 reg [255:0] m_men [O: TOTAL_DATA-1]:
A8 initial #readmemh{", dat dn.dat" . do_mem?z
39 initial #Freadmemh".,/datic.dat”. c_meml;
0 initial #readmemh{",dat/m,cdat" . m_memi;
41
g2 i mmmmemms variables &indices ------—— - ———-
LS integer i.
dd
d5| /¥==== module connection
LS} EXpE_Tsa m<
d7 Clhiclks,
48 Jrezetireset ),
49 Lreadyiready -
v B0 LJEiusd,
I e [ -

Analuzing. ..

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

File Exploration Yiew Source Iran:e'|T|:u:|I_s Window

o

MO E B 2 t 3

&e o s v B

f|ﬁ' "&| Selected: | %

B, | testbench 4 o1k,
(i itop (expe_rsa); 5 reset,
= ready .
F we .
a OE .
= start .
10 reg_=el.
11 addr .
12 data_i.
12 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
16 reset_o.
17 ready_o.
13 WE_o,
19 as_o,
v 20 start_o.

Fi1Backward Hiztory e

| [ |

Analuzing. ..
source file "testhench,w"
zource file "expZ_r=za.w"

Linking,.. © erroris!,. O warnhingizs?

Total 0 erroris?. 0 warning

=]
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=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Exploration Yiew Source Trace Tl:ua_s Wi oy

o

NOEE 2t veelas + +4 78] & B ssecten
T

Forward History

B ik tEﬂ?EﬂEn ______________________ : 2 e imput. data & output golden pettern ——————--——————-
i itop (exp2_rsa); 35 reg [285:0] dn_mem [0:1]:
36 reg [255:0] c_menm [O: TOTAL_DATA-1]:
37 reg [255:0] m_men [O: TOTAL_DATA-1]:
A8 initial #readmemh{", dat dn.dat" . do_mem?z
39 initial #Freadmemh".,/datic.dat”. c_meml;
0 initial #readmemh{",dat/m,cdat" . m_memi;
41
g2 i mmmmemms variables &indices ------—— - ———-
LS integer i.
dd
d5| /¥==== module connection
LS} EXpE_Tsa M
d7 LClhiclk?,
48 Jrezetireset ),
49 Lreadyiready -
v B0 LJEiusd,
I e [ -

Analuzing. ..

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

File Exploration Yiew Source Trace Tools ﬂindﬁw

o

\ng F ¥ ﬁ_l —1__*|| ﬁ[ ,r|ﬁ' "&| Selected:{1}n:|e| ﬁ,

AOEE » t 142
.

By testhench
{3 top (expz_rsa)

El

3
il
5
=
F
a
=
10
11
12
13
14
15
15
17
13
19

mod, Trace Loada
clk .
rezet.,.
ready .

we
2 1
start .
reg_=el.
addr .
data_i.
data_o.
S zignals below are inputs of LA (for observation?
clk_o.
reset_o,.
ready_o.
WE_O,
oE_0.
start_o.

| e [

Analuzing. ..

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=

[
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

File Exploration Yiew Source Trace Tools ‘Window

o

AOE E ot vEd ol u 4§ 7

& [ II.r| o "&| Selected

Bzl testhench
=l top (expZ2_rsa)

F1 Show Previous Show Mext s
107 reg [2E6:0] 5
102 reg [256:0] T:
109 reg [255:0] A
110 reg [255:0] B
111
112| /¥==== combinational part
113
114 A input of LA
115 az=ign clk_o = clk:
11 az=ign reset_o = reset;
117 azzign ready_o = ready:
118 azzign we_o = wep
P12 Iassign oE_0 = E;‘I
120 az=zign start_o = start;
121 az=zign reg_=zel_o = reg_sel:
122 azzign addr_o = addr:
v 123 az=ign data_i_o = data_i?
e I

testhench
=L exp2_r=aa,w{119}:
#L > exp2_r=aa,w(1b3}:
#{ > ewpl_r=a,wila8i:
#{| 3 ewpl_rea,wiliho:

*testhench.top @

*Total

1 load pass-throughts}
a=zign os_o = o}
elze ifftos==1'dl} next_state = S_OUTPUT
if{oe==1"'cl} next_state = S_OUTFUT:
glze if{oe==1'd0! next_state = S_TOLE;
d loadi{s?
d loadi=?. 1 load pas=s-throughis}
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

File Exploration Yiew Source Trace Tools dﬁindnw

o

oy 4 ¥4 B

f|ﬁ' "&| Selected:{1}n:|e| %

= testhench

AOEE 2t 1se
~

El

3
il
5
=
F
a
=
10
11
12
13
14
15
15
17
13
19

Trace Driver=a |
clk .
rezet.,.
ready .

we
=] 1
start .
reg_=el.
addr .
data_i.
data_o.
S zignals below are inputs of LA (for observation?
clk_o.
reset_o,.
ready_o.
WE_O,
oE_0.
start_o.
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=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Exploration Yiew Source Trace Tools ‘Window

= BB @t ved ot v @] /| & | seeted (1y0e] [2] G
k=T #0: /4t =0
B testhench oo clk = 1'klz
g top (expZ_rsa) 83 reset. = 1'k0:
tatal =) = 1'k0:
0] 85 Iﬁ = 1'I::|D:|
b)) ztart = 1'ho;:
a7 reg_=el = 2'dd;
22 addr = d4'diz
29 data_i = 8'd0:
S0
51 #{'CYCLE? reset = 1'k1: 7/ £ = 1
52 #({'CYCLE} reset = 1'k0: 7/ £ = 2
53
S #{ CYCLE=D, 0132
55 A a3 e a2
S& i =0z
= whileii<kd} begin
= 52 #¢ CYCLE 2
w
| e I
< 3r testhench,.top,oe /* results of trace driver =/
#<I1> testhench,wi{85): o= = 1'h;
#{I> testhench,wi{152}: o= = 1'kl:
#{I> testhench,wileB!: o= = 1'k0:
*testhench : 3 driveriz?
*Total ¢ 3 driveriz}
i




nSchema

<MovasnTraceMain:l> testbench testbench (testbench.v) (on cad28) E@Iﬂ

File Explﬂatinn View Source Trace Tools ‘Window Help
o 0OE E @t ved oan + v L B8] | & R sekctea: 2| 3
Mew Schemat ic I B| module XS=yte=lgley):
8 {0 testhench 5
~fp top (exp2_rsa) 10| 4
11| /¥==== =ignal declaration
12 e
I e I [ »il
Analyzing., .. Es

zource file "testhench,w"

zource file "expZ_r=za,u"
Linking,,, O erroris?,. 0 warningi{=s?
Total O errorisi. 0 warningisy

¥
T T —] |




Push View In

& | Command Done




=Movas:nSchema:2> testbench.top (on cad28)

File  Wigw @:hemaﬂic Trace Tools ‘Window

Q& %] [t

Selected: (0 Pop View Up

1 . 1 |
e
1 d

o

& | Command Done

72




& Command Done




-

<Movas:nTraceiain:1> testbench top exp2_rza (exp2_rsav) (on cad28)
File Exploration ‘iesw Source Trace Tools  Window
OB B 2 t % g TS SR - ) & | seectedt yreset| [2] G

3| module expZ_r=a

B teﬁ;?.ﬁn_ﬁh_."é ................ 4 (right-click)

IQEDPI;.EHF' ........ I’ SEL;I 2 input;input reset
7 set as Active Scope
g Drag Cttl+c 2
9 —
10 Drop Cirl+
11 Copy Signal's Full Path Cirl+h
1= - Show Calling
13 e rvnes D _=.--.
14 e ; e uat ion )
15 clk_c Trace Driver
16 reset
T Load
17 el race Loa 5
19 we_o, Trace Connechivity
19 oz_o. Active Trace Cirl+t
¥ =
I [ 10 |
Analuzing., ..
source File "testhench,uw"
zource file "ewxpZ_rza.w"

Lirking,.. O erroriz!, O warningi=s?

Total 0 erroris), 0 warning (s} Fallow Signal

T Signal
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=MowvasnSchema:2> testbench (on cad28)

File Wiew Schematic Trace Tools MWindow

Q & “";gl| - b, |

Selected: (0]

BEZ rea

o
& | Command Done

Ctrl+c

Cirl+4

Sl b,
FLitin Sariti

Fop Wiew Up F

B ARe0 Ben #,
P RCHE R L E

7

75




=Movas:nSchema:2> testbench.top (on cad28)

File Wiew Schematic Trace Tools MWindow

=, & "E;E| « 1, "} o L, | N inn

Selected: (1] Met: reset

il

LS

o
& | Command Done

76




n\Wave

<MovasnTraceMain:1> testbench testbench (testbench.v) (on cad28) E@g

A
File Exl:lnratinn View Source Trace Tools ‘Window

aﬂllll@|t.1itu)++g IH /& B
Hew Waveform [ 2| module T o
Ellgggtesthench 5 :
g top (expZ_rsa) 10| /7
11| /¥f==== =zignal declaration
12| A e

[ e L |
Analuyzing, ..

zource file "testhench,."

zource file "expZ_r=za,u"
Linking,,, O erroris?. 0 warningis:
Total O errorisi. 0 warhingis

¥
T T —— ] |




E =Movas:nWave:3> Mo File Opened (on cad28)

|Eirle E=ploration  Signal Yiew ‘Waveform  Analog Tools Window

FA

= 2 b =Bl &

Open FileER

Open Dump File(Time Range: 0 ~ 10004501 x10ns) (on cad28)

File Mame

|fh|:|mefraid1 _2fuserdI9021/expZ_rsalexpZ_rsafsdh

8 (] /home/raid1_z/userd/f3902 1/expz_rsa | || INCA_libs  LinLintlog
= K _dat _In'Wavelog
B INCA_libs CanLintoE 1 exp?_rsafsdb
1 rat
T [l

1 Use Signal Grouping Rule File:

Dirvgary beodim bwls Vivees Paryy
L - ) )\..l‘:l HEELICICR WO

78




E =MovasnWave: 3= fhome/raidl_2/userd/f99021 fexp2_rsafexp2_rsafsdb (on cad28)

File Exploration  Signal  Wiew :r
a |

<Mowvas:nSchema:2> testbench (on cad28)

File View GSchematic Trace Tools Window

|
3 | @ @& %[ - t. 3] | 1 [ o
Selected: (1) Inst: top
1
|
|

Press middle mouse button,
drag and then drop.

-]
& | Inst: (testbench) top

79




& <MovasnWave:3> fhome/raidl_2/userd/f39021/exp2_rsa/exp2_rsafsdb (on cad28)

File Exploration  Signal

Wiew ‘Waveform  Analog Tools Window

Q| 9

| 0 0

* 0

Q@ Pley £ o«

®1ps

data_.

acdr_«
TEg_=t

start,

os_0

we_o

reacly.

reset.,
clk_o
data_i
data_.
adcr[
TEg_St

start

o

=]

Teacdy

rezet

() & e 5 G BB |E GGG &

& B




-

= | B |-
File Exploration ‘iesw Source Trace Tools  Window Help

.| .| @| ) R § * t n| Ly 4 ¥ i_l _|| ﬁ .n"'|rﬁ‘ "&| Selected: (100 clk reset ready we o st

<Movas:nTracelain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28)

3 rEa
Bl testhench 4
~Kdrtop (exp2_rsa); 5
5]
7
q 1
=
0 Ctrl + C
11
12
13 S
14 £ =ignals below are inputs of LA (for chzerwvation
15 clk_o.
16 resset_o.
17 ready_o,.
18 WE_0 .
19 oE_o.
¥ 20 start_o.
I [ [ ||

Analuzing., ..

zource file "testbhench,w"

zource file "ewxpZ_rza.w"
Lirking,.. O erroriz!, O warningi=s?
Total 0 erroris), 0 warning (s}
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& <MovasnWave:3> fhome/fraidl_2/userd/f39021/exp2_rsafexp2_rsafsdb (on cad28)

File Exploration Signal Wiew ‘Waveform Analog Tools  Window

Ao L -0

Rename
kove
Set Signal Cursor
Group Cperations
Go To
Drag Ctrl+
| Drop Ctrl+y I
Show Driver Signals
Show Load Signals

Cut Delete

R EEES
HE

Copy signal's Full Path Ctrl+h
Sdod Comment

&dd Blank.

Sdd Trigger Signal

5 q
Bt we N RN
EEAR R S FAVAD nuFiniiieAl

=




ztart
reg_=el[1:0]

addr[4:0]

data_i[7:0]

data_o[7:0]
2

== I e e =N =
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=Movas:nTraceMainl= tes,tb’lanch testbench (testbench.v) - fhome/._fexp2_rsafexp2_rsafsdb (on cad28)

File Exploration ‘ies | source | Trace Tools  Window

)

@ @ Fioscope. s B[ /| &

Find Signalfinstancednstport.. &

Rl s toench Find String... /
o top (exp2_rsa) —
ED 11D < [ration
ahow L B

Edit Source File

Farameter Annotation

2 | Active Annatation %

Leading Zeros

Expand Macro m sl
ERIHRE _i:
setflinset Bookmark =}
gt Hoohmork

g Boohmark

I

Aralyzing. .. Manage Bookmarks
zource file "testl Recent Files
zource file "expl e

Lirking,.. O erroriz!, O warningi=s?

Total 0 erroris), 0 warning (s}
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<Movas:nTraceMain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28)

File Exploration ‘iesw Source Trace Tools  Window
R T R ] (& B o | = ®
S EEET T

il Zlmodule expZ_rsa &

B testhench
Ll clk.
£l

rezel .
0

|

5

& (R== =
1

¥ WE -
i}

a

=

oS,
1

start -
i}

10 reg_zel.

ul | a1

El
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<Movas:nTraceMain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28)

File Exploration ‘iesw Source Trace Tools  Window

)

| | 'é| YT R _13| 8] _;|£' ﬁ“Selected:{l}addr[él:D]

By: £ | [snozsonon xips 4

E.

Search Backward Search Forward
testhench

El

3
g
5
]
7
g
El

10
11

module expd_rsa |

clk -
+

rezel .
0

(R== =
1

e .
]

oS,
1

start -
i}

reg_zel.
i}

fm,
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<Movas:nTraceMain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28) = | B |-

File Exploration ‘iesw Source Trace Tools  Window Help
= | | r$| TSRS B S T N R _13| =1 _;|£' -&| Selected:{l}addr[4:[l]| 28
LR BT
il Zlmodule expZ_rsa &
B8] testbhench
W e L |:1ll-<,
5 reset .
i}
& (R== =
1
¥ WE -
i}
g o,
1
= start .
i}
10 reg_zel.
[
11 Ecici-
_>2
bt
| 14 =1




ztart

reg_sell1:0]

addr[4:0]

data_i[7:0]

data_o[7:0]
]

1
0
1
]
1
0
i
2
0
u







Reference

1. "MobaXterm User Manual®“ by The Centre for eResearch,
University of Auckand.

2. "Cadence NC-Verilog Simulator Tutorial® by Cadence
3.  "Quick Start: an nLint Tutorial" by NOVAS
4. "Introduction to Verdi" by Abel Hu
5.  "Verdi® datasheet" by Synopsys




