ModelSim

www.fpga.com.cn



PLD
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PLD

< =
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PLD

B RTL (ModelSim)

- ( )
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PLD

e ——————————————————————————
O (ModelSim)
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ModelSim
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ModelSim

B Model

O Verilog VHDL
— OEM Verilog __VHDL

Model Technology
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ModelSim

B ModelSim/VHDL
ModelSim/Verilog

— OEM
B ModelSim/LNL

— Verilog VHDL
B ModelSim/PLUS

— Verilog VHDL
B ModelSim/SE

— PLUS
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ModelSim OEM

[
— ‘87 VHDL
— ‘93 VHDL
— |IEEE 1364-'95 Verilog
— SDF 1.0-3.0
— VITAL 2.2b
— VITAL ‘95

www.fpga.com.cn



10

Model Technology

ModelSim
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O
O
O
B Quartus
O
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Model ModelSIim

_ source
main -
structure
Waveé&list
process : i
Signal&variable
dataflow
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ModelSim
e
R (Cmd)

O (UI)

— DOS UNIX
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- HDL
- Verilog VHDL
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1 » ModelSim

|5 1'HudeI5im ALTERA 5_3d Altera
File Edit geEENGHE Yiew Bun Macro I:Iptu:uns Wfind o Help

# Reading |

Create a Mew Librany...

ModelSim:  Miew Library Contents...

LCompile...
Compile Project

Load Mew Design...
End Simulation. ..

Ul) ;
Design -> Create a New Library

Cmd) main,
ModelSim> vlib < >

15 www.fpga.com.cn



ModelSim

[
— VHDL  Verilog
]
— Working ( work)
. working
— Resource
* VHDL LIBRARY USE
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ModelSim

17

— VHDL
e Entities( )
« Package Declarations(
)
« Configurations( )
— Verilog

* Modules( )
» User Defined Primitives

( )

— VHDL
 Architectures( )
» Package bodies

— Verilog
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VHDL

B VHDL

— Library std packages standard  textio

. packages

B |[EEEpure

- IEEE std_logic_1164 packages
B |[EEE

— Synopsys |EEE

— std_logic
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vlib <library _name>

[]
<library_name> .
O work — T~
_info _lock
any_verilog_module any_vhdl_unit
__primary.dat __primary.dat
__primary.vhd <arch_name>.dat
verilog.asm <arch_name>.asm
B Where
— _primary.dat - Verilog module  VHDL entity
— _primary.vhd - Verilog VHDL entity

19

<arch_name>.dat - VHDL
<arch_name>.asm —

verilog.asm
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(Ul)

., ModelSim ALTERA 5.3d Altera

File Edit

55 |
t Reading |

{odelSim:

RGN iew Bun Macro Option: wWindow  Help

Browsze Libraries. ..

Create a Mew Librany...

Miew Library Contents. ..

LCompile...
Compile Project

Load Mew Design...
End Simulation. ..

20

|1:-.__,'Eleate a Mew Library

Create

" anew library and a logical mapping bo it
% 3 pew library only (o mapping) /

= amap to an exizting librany

A\

Library: |I|:|m_sim

| ;I Browse... |

] | Cancel

a new library only

-> vlib [pm_sim
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vmap
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2 =

O . vmap <logical name> <directory path>

|, ModelSim ALTERA 5.3d Altera

et lE

ClAvesimpref. ol

Create a Mew Librany...
ModelSim:  Miew Library Contents...

LCompile...
Compile Project

Load Mew Desgign...
End Simulation. ..

Ul) ;
Design -> Browse Libraries
Design -> Create a New Library

Cmd) ;
ModelSim> vmap my_work c:/my_design/my _lib
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File  Edit

CEiEe

|4 ‘ModelSim ALTERA 5.3d Altera

————=  Browse Librarnies...
# Reading | Create a Mew Librany...
ModelSim:  Miew Library Contents... |:;-___1'Ereate a Hew Library amap tO an
_Eu:umpile... . Create existi ng |ibl’al’v
Compile Project " anew library and a logical mapping ta it /
Load Mew Design... T g
' only [no mapping)
End Simulation. .. /
Gﬂp to an EHIStIH@
Library: |lprn_sim /
bl aps bo: | j Bruwse..g
] | Cancel
->vmap Ipm_sim c:/Quartus/library/lpm
23 www.fpga.com.cn




File  Edit

Z- R RN

View Hun Macro Options: Window  Help

- Erowse Libranies...

# Reading | Create a Mew Librany...
ModelSim:  Miew Library Contents...
LCompile...

Compile Project

Load Mew Design...

End Simulation. ..
24

|1:-._.1'Ereate a Mew Library

Create

@ew library and a logical map@

£ a new library only [no mapping] /

" amap to an existing library /

-~

Library: e
|m_l,l_|i|:| j Bru:uwse...l
] | Cancel

a new library and a
logical mapping to it a

-> vlib my lib
->vmap my_lib my_lib
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(Ul)

., ModelSim ALTERA 5.3d Altera

File Edit

55 |
t Reading |

Create a Mew Librany...

fodelSim> ~ YIBW[g

Lomg

Comg

Load

Endj

Show: I.-’-'-.II Wizible Libraries ﬂ

Library [ Type
[prr_szim maps bo O /quartus200005, edadzim_libdwork,

maps bo wiork,

alt_wer maps bo $MODEL_TECH/. /alteravernlogdal_ser
alt_wtl maps bo $MODEL_TECH/. . /alteradvhdld alt_wH
apex Ok mapz to $MODEL_TECH/. . /altera/vhdl! apex20k
aper0l_wver mapz to $MODEL_TECH/. /altera/venlggédpexOk,
apexlke mapz to $MODEL_TECH.../altegadfhdl/ apex2lke

apessOke_ver

maps bo $MODEL_TEC

e e b= HRACITE ]

eralteratvenlngaperdike
[l ™ I RN

Create a new library and/or add a map to the g

piect file.

E dit | Delete | Cloze |

Add

25
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H vdel
— Ul) Design -> Library Browser ( )
— Ul) Design -> View Library Contents ( )

— Cmd) vdel -lib <library_name> <design_unit>

H vdir

— Ul) Design -> View Library Contents
— Cmd) vdir -lib <library_name>
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3 = (VHDL)

m Ul) Design -> Compile
B Cmd) vcom -work <library _name> <filel1>.vhd <file2>.vhd

— Compilation order/dependencies (next slide)

m ‘87 VHDL

— Ul)  Default Options ‘93

— Cmd) -93 ( )
]

- . Vcom -93 my_design.vhd
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VHDL Design Units Dependencies

B Entity before Architecture
B Package Declaration before Package Body

B Design units must compiled before being referenced
— Packages before Entity/Architectures using them
— Entities/Configurations before Architectures referencing them

B Configurations are compiled last

o8 www.fpga.com.cn



3 = (Verilog)

e ————————————————————————
m Ul) Design -> Compile
B Cmd) vlog -work <library _name> <filel>.v <file2>.v

R work
— . vlog my_design.v
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Verilog

]
]
— -Incr
B Module UDP hierarchical references
° hierarchical references
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(UI)

9 ‘ModelSim ALTERA 5.3d Altera

File  Edit

S

# Reading |
kW adelSim:

GGl iew Bun Macro Option: wWindow  Help

Browze Libraries. .
Create a Hew Librany. ..
Miew Library Contents. .

EIEE

Clfvesimdpref. ol

LCompile...
Cormpile Project

Load Mew Degign...
End Simulatian. ..

Compile HDL Source Files

Librany: Iwu:urk j

31

21X

Look jn: I £ intro_lah

= 5] & (=23

_1db taps.vhd
i Z] acc.vhd

. fllter vhd

File name: Ihvalues.vhd

Caompile

Files af type: IHDL Files [*. v wl* vhd:* vha* hdl)

Default Options. .. |

j Done |
Edit Source |

Compile
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Main

rdaca

cdaca

tdmbm

cdmbs

pa 1t ]

om

Ll

F

FL

Zm

Zm-

20

2y

k3

305

iH‘IHHEE'E-‘ﬂurM_HS m-hpm_mﬂﬁltﬁmﬂl Tem lews powl conrescsors
T Fagon Rin/ il ipm_cresndes_crmponant
‘- g Tepai g -H-rk-wt l_-ﬂ'

FEARCA: E.Dhearur M5 el e ssiop ah?_io_ih W &1 rea endnodule’. axpacing EMD
o Aepoprogiess 300 vends veoi JE: T s M5 best bl Nerog Vel ttv)

B uiodel Techwology HdfSin ALTERA vieg T 30 akeia Donpds JTN00 04 Mag 17 2000

¥- raadhuie Fabd_Wo_th

& T el rechubat

x e 1

Pi= ]

Source
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4 =

e ————————————————————————
B Ul) Design -> Load New Design
B Cmd) vsim -lib <library_name> <top level design>

B VHDL

— vsim top_entity top_architecture
. Entity/Architecture

B Verilog
— vsim top_levell top_level2
. top
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(UI)

. ModelSim ALTERA 5.3d Altera

RGN Wiew Bun Macro  Option:  wWindow  Help

S OHLEIEEE B W

b/ 220model «[1727] Sypate

File  Edit
=2

% Browvize Libranies. .

oading . ;
Weerrey E.reate_aﬂew Librany...
 Loading v ~1ew Library Cantents. .
iR ;
b Regi Lompile...
PWAARMING Compile Project
s Reai
RUBLRIRY | oad Mew Design...
H - Red T E L Simulation.
dd wave i —
lmoteous Lok

34

'Load O esign

secan | WHOL | verdog | s0F |

Simudator Rezolutiore e —4

I.iiurr:ll-.-:-'} + Bluch
Simulate: | fdd
Design Link | Besespuicn

module
entity/architecture
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(UI)

SDF

‘Load Devign M=l E3
Design | VDL | Vesdog | 27 |
SOF Files
Pl | Deay |

|5, Specify an 5DF File

\SDF File|test. df

Browze. . |

Apply to regiunlx’test

Delay Selection typ —l|

k. | Cancel

| o] s | _eom ]
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VSim
B —

H
— -t <time_unit>

. {fs, ps, ns, ms, sec, min, hr}
. Verilog ‘timescale ,
. ( ns)

— -sdfmin | -sdftyp | -sdfmax <instance>=<sdf filename>
. SDF

. : . SDF

36 www.fpga.com.cn



5 &

e ————————————————————————
® Ul) Run
B COM) run <time_step> <time_units>

B timesteps
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(UI)

timesteps

|4 ‘ModelSim ALTERA 5.3d Altera

File Edit Dezsign “iew Macro  Optione  Window  Hely
S BE | [

# Error: Error loading design

# Pauzing macr
gL - Lz, do Pal
M Load canceled

wzim +Hypdelays -multizource
B wzim +typdelays -t ng -mulk
# Loading work. labZ_fifo_th
# Loading work, [abZ_fifo
# Loading work. labZ_cnt

H 1 msdiens wamels lmees =

Bun 100 nz
Fun -4l
LContinue
Fiun -Mest
Step

Step -Owver

et | ®

labZ_fifo_th
fk.labe_fifo_th

Restart. .

Restart —

COM) restart
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run
R RRRRRRRRRRRRRRRRRRR——

[
— -<timesteps> <time_unit>
. timesteps
. {fs, ps, ns, ms, sec}
— -step

 Steps to the next HDL statement

— -continue
o -step

— -all
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run
R RRRRRRRRRRRRRRRRRRR——

» run 1000
— 1000 timesteps

» run 2500 ns
— 2500 ns

» run @3000
— timestep 3000
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]
— Verilog VHDL

M force

~ .DO ( )
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force

VHDL Verilog

— force <item_name> <value> <time>, <value> <time>

— item_name

42

HDL

Must be a scalar or one-dimensional array of
characters

— Can be an indexed array, array slice, or record sub-element
as long as its of the above type

Can use wildcards as long as only one match is obtained
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- Value Description
— value
. 1111 character sequence
. 2#1111 binary radix
. 10#15 decimal radix
_ 16#F hexadecimal radix
— time

— @ character

43
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force ( )
R ——
N
— -r[epeat] <period>
. force

— -cancel <period>
o force
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force

» forceclrO
— cr O

» force busl 01XZ 100 ns
— 100ns busl 01XZ

» force bus2 16#4F @200
— bus2 A4F 200

» force clk 0 0, 1 20 -repeat 50 -cancel 1000

— 0 clk O 20
1000. , 1 70

» force clk2 1 10 ns, 0 {20 ns} -r 100 ns

- -r

45

50
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ModelSim
Ul) Macro -> Execute

COM) do <filename>.do
DO

cd c:\mydir

vlib work

vcom counter.vhd
vsim counter
view *

add wave /*

add list /*

do run.do

www.fpga.com.cn




DO

my_sim.do stimulus.do
cd c:\mydir add wave /clk
vlib work add wave /clr

vcom counter.vhd
vsim counter
view *

do stimulus.do add wave /q

force /clk 0 0, 1 50 -repeat 100

force /clr0 0, 1 100

run 500

force /load 1 0, 0 100

force /data 16#A5 0

force /clk 0 0, 1 50 -repeat 100
run 1000

add wave /load
add wave -hex /data
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ModelSim

T

Valacw_Precie proces(ppd oyl 2

e t 1
CanTian Jeey ibe_jog aerha ) = [CTHERS == T
wnradly wind wn] snd wind weal_sam | oid_lpc_vecon10 dewsko 0)
Il A0, ONK) Al _Carry - 1T OgRC_Vacani]i [ ewa U}
W e 0 el Adetid Wl s B Ll
WA B VW - | 1 dhowi e O o el
I dowte ) (= sl
WD o O = T
WRZEL Borrd ) -

Wl Tatnll juin) winF i) 2aen 1840 10ee, BT

PRHLEH

iy SRIE —] MERDH —
ACHPHELGL
FUCprling i) ] hare.

e J 1 e
t ners
"ER 2 nefs
ners

ner

et

didmer

nars

Qerser  Zom
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ModelSim

[] . main, structure, source, signals, process,
variables, dataflow, wave, list
H
“ . : Main “

H

. HDL :

« HDL Dataflow, List, Signhals, Source, Structure,

Variables, Wave
. List Wave
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B ModelSim>

H \VSIM>
N

50

Main

|, ModelSim ALTERA 5.3d Altera

File Edit Dezign ew Hun Macro Option: Window  Help

2w  BE . G i ESRE

# Reading [ Modeltech_aeain3Zaloem,.. Atolfvsimdpref.tol -

b odelSimz |

w ]

|=:N|:| Design Loaded>
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Main ;

B Design Menu -> Browse Libraries

.. Library Browser

Show: |.f1'-.II Yizible Libraries ﬂ

Librany

arithrnetic maps to $MODEL_

iEEE maps to $MODEL_TECH/. fieee
mgc_portable mapsz to $MODEL_TECH/. /mgc_portable

ztd mapsz to $MODEL_TECH/. /=td
std_developerskit maps to $MODEL_TECH/.. /std_developerskit
EYNOPEYE maps to $MODEL_TECH/. . feynopsays

werlog maps to $MODEL_TECH/. . Averilog

Wiew | Add | Edit | Delete | Cloze |
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Main

DesinUrd [Dssciotin =i i » Supports multipliers of
hrom, 1, 10, and 100 each

E o time scale.

. B

E - ] —_

8, =l

* Entity/Architecture

) [T\ e | m_” )

i Design Menu
-> Load New Design

COM) vsim <library_name> <top_level_design_unit>
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Main
e —————————————————————————
B Options Menu -> Simulation Options
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54

Structure

VHDL (0O) - Package, component
instantiation, generate and block
statements

Verilog (O) — module :
named fork, named begin, task,
function

Instantiation label, entity/module,
architecture

for Source  Signals
updates Process Variables

E structure

File  Edit ‘window

i0: tester(fow)

i1: war

i cpu_interface(struct)

[1 Pack:

i0: contral_operation(fzm]

= |:|-Ee C |

i wnit_rzycontral[fzm)

[ 1 Package standard

» ztd_|ogic_1164

COM) view structure
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Source

B  Structure
B Options ( )
B Color-coded

B source - C:/PackagedPower/Renoir33/examples/uart/hdl/control_ope._..
- File Edit Object Optiong Window
EE BB Gv
. 1 nextstate - PROCESS |
92 ch_int_en,
93 CE,
. / 94 current_state,
95 hEM,
96
— VHDL - Ay
’ 38| e — :
a9 BEGIM Tuart_tapA0A0 wmitdt_en O}
100 CASE current_state [S
1m WHEM waiting =
102 IF [nRw="1"AMD c2="0" THEM
103 hest_ztate <= writing_to_req:;
104 ELSIF [nRWwW="0" AMD ca="0" THEM
105 next_state <= reading_from_reg;
106 ELSE
1n7 ot chaba = sk
*| {1

COM) view source
55
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Source
B —

HDL

HDL

2) Now

Object Menu ->
Examine/Description

B source - C:/PackagedPower/Renoir33/examples/uart/hdl/control_ope._..
File Edit Object Optiong Window

=P fBERé4a BT

nextstate - PROCESS |
ch_int_en,
CE,
current_state,
hR,

{Auart_topA0ADAsmitdt_en O}

CASE current_state [S
WHEM waiting =
IF [(nAw="1"AMND c2="0" THEM
hest_ztate <= writing_to_req:;
ELSIF [nAw="0" AND c3="0"] THEM
next_state <= reading_from_reg;

ELSE

maut cbaba s — wasibienas

1| I_'l
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Process

O
File Edit “iew ‘Window . VieW -> ACtive
ﬂIMF'LIIT-IEt_:-:h]
S R T — Shows all processes scheduled for
> HMPLICIT WIRE(Lnew) execution during the current simulation
" cycle
B View -> In Region

— Shows names of all processes in the
! > region selected in the Structure window

sim:facc_th e

<Rea d},l )

COM) view process
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Process
B —

O
File Edit “iew ‘Window . <Ready>
<Done> #IMPLICITWIRE[ =h) .
<Dong>  HIMPLICITWIREL clk] * Process is scheduled to be executed
E IRE[t_first] .
IR — <Walit>
. VHDL Verilog
— <Done>
. * Process has executed a VHDL wait
sifnface_th y statement without a time-out or sensitivity
list

COM) view process
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Signals

O Structure
— Structure HDL
[ | —
- - (1) , (5)
m VHDL
. ﬁsignals
® Verilo : File Edit View Window
7] ” I Ik = 1
. (] Ir_ir'|t_-3r'|=|_|
— Wave List m T
1 rst=U
= Force (] :r-:r:'uitdt_en=|_|
_ 1 clear_flage=U
L1 enable_write =1
| Fl|tel‘ % start_=mit = LI
— (]
« : )
1| 3
Auart_tbdi A0A0

COM) view signals
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Dataflow

== dataflow
File  “Window

B VHDL Verilog

* Processes that drive signal or net on the left
* Processes that read the signal or are triggered by the net on the right

COM) view dataflow
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Dataflow

== dataflow1
Eile  ‘wWindow

clk_div_en

.

enahb |Ee_ ke

B Processes
— Signals read by or nets that trigger the process on the left
— Signals or nets driven by the process on the right

B Single-Double clicking update of signals and processes
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62

— VHDL -
— Verilog — :

Adjustable spacing
between signals

VHDL Variable

Color-codingon a
signal-by-signal basis

Wave

g
[t | ncars | i | gew | Posas

Cursor M easurement

COM) view wave

www.fpga.com.cn



List

— VHDL -
— Verilog —

- Edit>Combine

N B EeE

B Write List - Tabular, Event or TSSI
B Marker - Add, Delete or Goto

PS—

delta—
220  +2
220 43
240 40
250 40
260 40
Zeld +3
280 40
300 40
300 +3

| File Edit Makers Prop ‘Window

Jacc thit xh—- Jacc thit yn—
ace_thi/t first— facc thit clks

.-"'gcc_th.-"t_grvalid—qr

Face th/t next—

gooooooolo00 o 3tl 00000001 1 0
Ooooooo0oo0100 0 3t0 oooOoooo1l 1 0
Ooooo0o00100 0 3t0 ooo00oOo0o1 a o
Ooooooo0oo0100 0 3t0 oooOoooo1l o 1
oooooooo10d 0 3t0 QooOoooo1l 1 1
gooooooolod o 3tl Oo0oooo1l 101
Ooooooo0oo0100 0 3tl ooo0o0ooo1l o 1
Ooooooo0oo0100 0 3tl oooOoooo1l 1 0
goooooool100 O 3t0O 00000001 1 0
1| | +]

F

P

63 COM) view list
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Variables

X yvanables

u HDL
File Edit Wiew afindow .
— — VHDL - , generics

:
E (31=0 — Verilog —

(Z1=0

(11=0

(=1
— ff

- (%) , (5)

— HDL

—  Wave
List log

COM) view variables
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ModelSim

— Dataflow ;
Signals, Source, Structure,

— Process
Variables

— Signals . Signals

— Structure
Sighals  Source

65

. Process,
Variables

, Dataflow, Signals, Structure,

Dataflow
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ModelSim ( n)

[
— Edit>Find
Main  Dataflow
—  List Wave , Edit>Search HDL
O HDL
—  Edit>Sort , HDL ( S )
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ModelSim ( )

— . View>New
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B ModelSim

68
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Structure

Source, Signals
— Wave
— List

Variables
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* Toggles —
° bp
bp <file_name> <line#>

* when <condition> <action>
* when {b=1 and c/=0}
« VHDL Verilog
. bp
bp <file_name> <line#> {if{$now/=100}then{cont}}
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ModelSim

-
— HDL

[

O Ul

O MPF
— NI

[

— File -> New / Open / Delete
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modelsim.ini

B ModelSim ASCII ,
B ModelSim
B modelsim.ini

* ModelSim
B ModelSim modelsim.ini:
1. Environment variable called MODELSIM which points directly to

the modelsim.ini file to be used
2. A file called modelsim.ini located in the current working directory
3. modelsim.ini ModelSim
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startup.do

O DO vsim
N startup.do

view source

view structure

view wave

do wave.do
- , (

do :

,Startup = do /path ..../startup.do

73

)

modelsim.ini
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