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Founded 1984 — Dr. Stanley Hyduke

Privately held, profitable and 100%
product revenue funded

Leading EDA Technology
— VHDL and Verilog Simulation

Over 30,000 active licenses worldwide

SystemVerilog

SystemC Co-Verification
Server Farm Manager
IP Cores

Hardware assisted Acceleration/Emulation
and Prototyping

Several key Patents in Verification
Technology

Office Locations: PRO Cores|
- Dlrect Sales and Support Ei Eﬁ EW‘ H ‘

yaldec.com

United States
« Japan
+ Canada
e France
¢ ROW - Distribution Channel
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® 6 0O
rilog linting tool released

_based Ve ) " dere
;ﬁ:ﬁiﬁzﬁmm ven™s resrbem:E'h supp!;ﬁ Ey@ffﬁoﬂmﬁf
er
First simulator (0 support Open IP EN P el 1 5CC)

0 2 006 OEM Agreement with Lattice Semiconductor
New faster Verilog mulation technology (SLF)

0 2 005 / System Level and DSP Design Solutions

- log
Native support for SystemC and Sysfem_ lerr
0 20 04 Strategic OEM Agreement with Quicklogic (Nasdaq: QUIK)
Riviera supports Assertion Based Verification (OVA,PSL, SVA)
0 20 03 First solutions for Embedded Systems Verification
Released HES. platform supporting hardware accellera tion
and Incremental Prototyping technology
0 2000 / Re!easlea’ Riviera - multiplatform, mixed language simulator
o - Sf;“ﬂfig; DrEM Agffeemenr with Synplicity (Nasdaq. SYNF)
bigned Strategic OEM Agreement with Cypress (NYSE: CY):
999 / bbb iy ikt ol 0 V).

o 1 9 97 / Released Active-HDL - Mixed Design Entry and
. Sc_amman Kernel Simulator for Windows
olgned strategic agreement with Xilinx (Nasdaq: XLNX):
ve-CAD product under F, oundation nan-?e

Windows based schematic entry

and gate-leve/ sim ulator

£ DOS-based i
, gate-leve/ Simulator (.
SUSIE) r
0 1984 — - ) released

YV Established




" —mm Design Creation

| . Text, block diagram and state diagram entry
« Automatic testbench generation

« Automatically created parameterized blocks
- Variety of IP cores

— ., | \Verification

-  Multiple language support (VHDL, [System]Verilog,
oo o C++, SystemC)
* Assertions (OpenVera, PSL, SystemVerilog)
* Direct compilation and common kernel simulation
 Co-simulation Interfaces(VHPI/VPI,

Matlab/Simulink, SWIFT, ...)

A=ZALDEC
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Hardware Validation

« Hardware assisted acceleration of HDL
simulation

- Emulation and ASIC prototyping

- Hardware / software co-simulation (Embedded
Systems, SoC)

Niche Solution
e Actel CoreMP7 Designs Co-verification (ARM7)
e DO-254 Verification Solution

e Actel RTAX-S/SL Prototyping Solution
(Flash to Antifuse conversion

afs
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http://www.accellera.org/home
http://www.systemverilog.org/
http://www.systemc.org/
http://www.actel.com/
http://www.atmel.com/
http://www.chipx.com/index.asp
http://www.quicklogic.com/
http://www.xilinx.com/
http://www.denali.com/
http://www.novas.com/
http://www.arm.com/
http://www.freemodelfoundry.com/
http://www.nsysinc.com/index.htm
http://www.standardics.nxp.com/to/
http://www.edac.org/

Active-HDL
— Target FPGA Market
— Windows Only

— Graphical Entry and Documentation
PRO e Mixed Language Simulation
- Riviera-Pro
— Target ASIC/FPGA Market
— Linux, Solaris and Windows (32/64 bit)
— Mixed Language Simulation/Debugging
M
— Server Farm Manager
— Manage 100’s of HDL Simulation from central loc
S

H
Eﬁ — Hardware based Debugging Acceleration

7))
m

(FPGA based board wifh sottware — PCI-Express interface)
— Acceleration, Emulation and Prototyping Support
— Patents
» Automatic ASIC to FPGA Clock Conversion
«  Smart Clock™ used in Hardware/Software Co-Verification
» “Hardware-In-The-Loop"” Technology
ALINT
-  Comprehensive RTL design checker
- Based on STARC design rules, best practices for Verilog

- The pr_e-packagced set of STARC rules allows designers to easily check HDL code for
synthesizability, testability, and reusability

— Dynamic Control
~= Synthesis Emulation Engine Al FMEC
— Chip-Level Netlist Checks The Design ﬁg-ificatln:-n Company




Satisfaction with vendor support

-

. 76%
Synplicity 73%
Xilinx —W =t
0
| 67%
e — 4% 00 2006 North America (n=106)
o,/ 2005 NA (n=63)
Altera o7 41 %
. 64%
Mentor G h
B 63% North America
) 54% 2006 vs 2005 scores
Cadence Design Systems r
(1)
Synopsys 39% 49%
38%
Actel 46%

(V)
Lattice Semiconductor ——W%J 38%

The E'esu;n Verification Company



The Design Verification Company

SETTING THE STANDARD IN

e PERFORMANCE
e ACCURACY
e INTEGRATION

S=2AlL DEC
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Design Eniry Tools

Language : Block: Diagram
Code2Graphics E it

State Diagram

Editor

1 !
WHDL Merilog/EDIF WHDL Mverilog
Generator Generator

‘mm W | B
CodedT agale I Control Tools

Coverage 1 E

Verilog VHDL EDIF Warkspace(Design E’ﬁ :
Pmcesses_;;_-?u ] Compiler Compiler Compiler
- Design Brnqﬁrﬂf
w.mh;mb-%ﬂ_ L
S|fﬂulatc:r Design Flow M
Kernel :
Library Maﬂ.
: : M
Follow Objes ; =
Server Farm -
Memory Viev — Simdation Output Viewers
Arfiveo Source Revision Eﬁ

'-_-;;.II'-. T

—

Dataflow ¥

bk
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= Design Flow Manager
Fle Edt Search Mew Wokspare [Design Smusion Took Window e

e Design Flow Manager
interfaces to 87 different

A
58 Altesa
I‘d ;;..J
31" paty tools g
~{ [ Syihess: e
* Manages the HDL, C and N
Physical Synthesis Tools | tovsmpen: | |7 B swvicis
:’3.1_: Tiool name: 'Sj.ﬂ: _ £ il
. . :.E}r I 1
e Runs the implementation for . | [ EEEEEIGE
81 Tool name: |<no
any FPGA vendor o & -
ISEAwebPack 3.1 ¥5T VHDLAenlog
Ireplemeniation: ] ISEAWebiPack 9.1 Synthezistimplementation .
 Generates TCL scripts for T S -
. ' ! Sdect | Camcel Help
advanced automation L
T sz Serves Fam ._.—J._ =
* Runs the simulation at all e -
stages of design T o |

» Invokes external analysis tools provided by silicon vendors
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[ vy Dhesiprailay_ desipnes T Fademo YHOUWCompdl g, TOR vid =

Bl flE Seah few Workpets [eegn Seudeton [ock  findow  Delo

« Keyword and Template auto-completion EETE (& ok =k WA I T

| E B e - e xl EOH +* %

()

« Automatic structure generation of enhanced
legibility

* Built-in customizable language " lan e oo

assistant - € & &t iﬂ'l'_l.l'.ﬂ'lll:_m"ﬂ.'lﬂ |5 Bekhte ]

* Source code auto-formatting [ T s

Templates A |class fifo : public sc_channel -
. . . . +- Code Auto Complate { .
» Advanced Find, Find in Files and s i
|- Simulation templates char datalmaxl; //

replace, Column Selection Fiadeg e st e i irerr gy

+- custom ports

e 3c_event write_ewent, read_event; S/ vrits an
event notification - - -

fifo channel usage

: . b +- method process dynamic sensitivity :iu}?lic : ;
* Presentation of simulation values I O L v ot
module instantiation and named port bind wait(read ewvent); // wait for
module instantiation and port binding usin date[ (first + num_slements) % max] :
° o module instantiation and positional pert bi ++ 1 //increment the numbsr
L4 NaVIgatlon BOOkI I larks mutex channel usage wzr:::m :v:::n:x:tlfyn //and sche
readfwrite value fromfto the port 1
+- static sensitivity
o4 e . . +- thread process dynamic sensitivity veid readichar se) {
o Ab 1 ty t t f t th d p rty t t tracing signals to ved file if (num elements == 0) //if there are no
1 1 O ln er ace O lr a’ eX +|- SystemC Verification Library templates v weit(write_event); //vait for write e'jj
< 3 4 | »

NUM NS

editors
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o T T e e ] e S -

* Multi-page hierarchical block diagrams »:«s « = seeicaiaria s comme o = nen o |

LR RPN b Bt b L L o T R L Wikt - 1= |

'4_

* Multidimensional arrays and record b—
signals supported <10
5 ¥
: ! . &
* Bottom-up and top-down design | -; S e
_ L H— % a
methodologies supported Ll : m
; AR . R M T !
. I oo -
o Allows mixed structural and N N e LT =l
_ AT T s R i
behavioral elements IR e e [
. . - s
* Cross probing with generated code | S L gfie S % Reh
sk e o = f* -,_-:.r.:v:
» Handles mixed HDL designs | R [ o e e
[z . p_:uf._‘ = GE(T-0)
» Customizable design rules checking ' E T ' i
TS, g | BSCIILEC L%, Cride
1 e SHLALDEC TR
» Customizable symbols = = '
™
EL INFELHES LB BN
i
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» Multiple State Machines on a

Code Generation Settings

single diagram Gereidl | Design Link Name | Design Unia Heade: | Synthesis Aliibutes | Variables |
LComman HOL Shle —
 Full-Moore machines support ¥ Addmsngsenccbs. | oo B B 3
[~ Use spaces nstead of tabs Fr @ ] & e =
. . : " See | — s i
» Hierarchical states and junctions = E
5 o7 o7c Veio MVHDL
provided for legibility Defiring ialee e ro /e
% “defie ™ Pasarnater = ua |
. . MWW I'_ 5 . c i_-!“_
Delay states simplify control e R g
1 1 1 { o 1o
of machine timing e TP AT A T =
W Add cunstale_ predix = i —
Advanced code generation ] [ @@= |
. \ial = o i
settings : Z N & - é
|
[ ok | ceca |
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* View simulation results in
» Waveform Viewer

M D Sewm. pwe Apvomm D fresmn g Dwa e o
G

o = | = [=re [=n] =enom | = awines | =amiooos, | anragwn | = awtasume
1 1] L] i 1 n -
L] . a - i a B
« List Viewer AR .
a n '™ i o n
h '] 1 Ll [T i a ;I
* Watc Gy : : :
O i ——
Name Vaue Cw o m . wm. o me o w w o w  w ool
o .
* Trace code execution with cRDY i
o RESET 1]
* Processes W\/\MMW\/\]MWWWW\MAWM
o DATA F92
« (Call Stack
d ac © ALK o T EEEE———
+ nr B 1380
: SOOI e 1 4 SO ) L) o 1) 111 W
» Breakpoint Manager
A : o OUTPUT | 7746 /'_'_\\ — , ]
ode Brea p()lnt Label Hisrarchy path Status
SETIMULUS S/ Rezdy
o .
 Signal Breakpoint J oos ek letaler
line 54 uuT Ready
line_ 31 UUT/UL Ready
Name Type Value Last Value |Last Event Time dssax T AL AL fezdy
! " eLE std_tegle . ° gsns d;‘;‘ar U'UI-IUl.!UE :Qead:g
+ W REF std logic wector(Z downto 0) 2 1 &0ns dssar U'UI-:‘Ul.:‘US neady
! H oo std logic_wector (5 downto 0) 04 oz &5bns - U'UI.J‘U:L.:‘U‘} 1 a
conv J ; Ready
M UUT/ U2 Coel Ctrl_tvpe sZ S 45ns corl machine UL fezdy
W T /Ul feedback std legic 1 u Ofs = - -
I = -

' ._.;;.'.'._ CEm
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ﬁerificatiun s

O mpany



« VHDL, Verilog, EDIF, SystemC and SystemVerilog

° VHDLandVerilogLint R L A

arF_INPUT  istd_logic J |

11

o F_PATTERN: std_logic

» Strict IEEE Standards Adherence —

wlED A stdlogic g W
1]

w LED_B std_logic_.. Ao
1]

wLED_C  std_logi... i i
1]

w LED_D stel_lagic_.. { p

40
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Creating HDL Text
Modules

Part 1



e Start by creating a new workspace and design

e Use the New Source File Wizards
e Add existing files
e Create an empty design

e Complete the source code

e Check syntax for errors

o Verify the functionality of the design
e Create a top-level diagram or entity

AL DELC
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e First, create a new workspace (File | New Workspace). You will
be asked to specify its name. To set up a new design, you can also
select the Design option in the File| New menu.

e In the New Design Wizard window, you can choose the design
entry method:

— To add existing files, check the Add existing resource files
option. Select the source files in the Open window and finish
the design creation by clicking the Finish button.

— To import a design from Active-CAD, check the Import a
design from Active-CAD option.

— To create an empty design, check the Create an empty
design option.

e Type the name of the design, for example BottomUp and click
the Next button.

See 1.1 ref. A for more details

Thea E'esu;r. Verification Company



The Design Wizard
simplifies the process
that guides you through
initial stages of design
development.

By using the Design
Wizard, you will create
a new design.

New Design Wizard E|

How would wou like to create design resources?

" Add existing resource file:s

" Impart a design fram Active-CaD

{* iCreate an empty desior

| Hext = | Cancel

e Check the Create an empty design option and click Next.

The E'esign Verification Company




In the window, you can specify information on:

e Configuration of Block
Diagram Editor

e Default language:
VHDL or Verilog.

e Synthesis and
implementation tools

e Default target device
family

Mews Design Wizard El

E_ Specify additional information about the new design.

Synthesiz tool:

Implementation toal;

|
[<rone> =l

| ~]

[

[-]

[]

Default Farnily: |

Block Diagram Configuration: |Default HOL Language -

Default HDL Language:  |WHDL

< Back | Hent » | Cancel |

= = =
The Design Werification Company



In the next window, you can set:

x]

Mew Design Wizard

Specify bazic information about the new desigh.

Type the design name:

|Eh:|tt|:|le|:|

e Design name,

Select the location of the design folder:
||::'xmy_|:|esigns"~

e L ocation of the
design folder,

Browsze...

The name of the default working library of the design:

|Eh:|ttn:|le|:|

e Name of the default
working library.

The name zpecified here will be uged az the file name for the
library filez and as the logical name of the libramy. *r'ou can
change the logical name later on.

< Back | Hent » | Cancel |

The Des ian al-.:f.erifin:a’n-:- nCompany



In the last window of
the New Design New Design Wizard X
Wizard, press the :
Finish button to
accomplish the
design creation
stage.

The new design will have the following specifications:

Deszign name: Battamlp

Design directany:

oy _desighnss

-

< Back Cancel |

':I'he.D ez ign al-.:f.erifin:a’n-:- nCompany



e Double-click the Add new file icon. [ =
The Add New File dialog opens.

e Click Wizards and select the VHDL -3 st

g% Add New Fils

Source Code Wizard. fl Bottomup library

Empty Files  *#fizards l

B s

= 1 P

G Block Diagram State Diagram SwetemC Werilog Source
Code Source Code Code

L >
‘& Files ¥ Structure o3 Resources

e Click OK to start the
New VHDL Source
Code Wizard.

k. | Cancel

See 1.3 ref.B for more details

'.I'he E'esu;n Werification Company



e Check Add the generated file to the design option and
advance by clicking the Next button. Type the name of the
file: counter. You can also use the Browse button to add an
existing file at this stage.

PY Deﬁne the fO”OWlng ports: Mew Source File Wizard - Ports EI
. To add a new port, click Mew.
In pUt Ports u To edit a port, zelect it on the lizt. Then you can change
itz name, direction and type. To quickly change the index
= CLK congtraint of a pork of a one-dimenszional aray type, uze
—] CLE the Armray Indexes box.
= RESET Toremove a port, zelect it on the list, and then click
Del
LI[3:0] |:E|_E}r;tE Marne: .-5'-.rr.5|_l,I Indeses:
Part direction
= Q [3:0] " in " inot
counter * aut " buffer
e Click the Finish e e | e |
button.
¢ Back | Finizh | Cancel |

AL DELC
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e To add a port, click the New button and type the name of a port.

e To change a port type, click the appropriate button in the Port
direction box. There are four types:

— In
- Out Mew Source File Wizard - Ports E]
- InOUt 10 ajf:lanew pu:ulrt, -:I.ick N:w_l. Y )
Toe |tapprt, S_eect it an the list. hen you can change
— Buffer e EEQ%E?&?&.’EE“S;’IL‘Z?da‘iﬂilJES#;?D‘“&FQ‘?QEEET o
: I the ray Indexes Dox.
o TO remove any pOI‘t, CIle E)I;lférenweapnrt zelect it on the list, and then click
its name on the list and click | |..." """ & = o
the Delete bUttOn. AESET Part direction
" in " inot
e To create a bus, add a new soumer For bl
port name and click the [ New | Dele T
Array Indexes arrows to
specify the bus width. <Back | Finsh | Concel |

AL DELC
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N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN B BN BN BN BN BN BN BN BN B BN BN AN )
e & L] R & w + W EEEFT R -

==l

e HDL Editor window
contains the skeleton
of the counter.

e Click the @ icon to
open the Language |
Assistant window. | e
e Open the Tutorial e
Branchrand select-the § s o = o=
Counter template. es youe stosements

MM A5

e Drag the Countertemplate to the HDL Editor windbw
and drop it after the: --Enter your statements here line.

= ALDELC
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e The Language Assistant

® | anguage Assistant

window contains the

YHDL

]

=

~ D

/)

templates of frequently used
models, user-defined
models, and VHDL or Verilog

Templates

+- Code Auto Complete
+- Language templates
+- Simulation templates
+|- Svnthesis templates

+|- Training
ConStrUCtS. — Tutu:uéial :
e You can drag the templates Decoder
to the HDL Editor window To
op_

or select the Use option
from the pop-up menu.

e You can also take advantage
of the Auto-Complete option

ser templates
+|- Ukility templates

hegin
if BRESET
Qint
el=sa
if C

erd
end if;

end process;

K-

rocess (CLE, BESET)
mariable Qint: STD LOGIC YECTOR (= dowmto O);

Q0 == Qint;

='1' then
1= "gooo";

LE'ewvent and CLE='l' then

if Qint<2 then
Qint:=0int+1;

else
Qint:="0000";

end if;

if;

v

HUM |INS

Type the first couple of letters of the VHDL or Verilog keyword and it
will be automatically completed. You can now press the Right Arrow
or Space key on the keyboard to complete the word or press the

Ctrl+Enter keys to insert a language template.

The E'esu;n Verification Company



The HDL Editor offers ways to efficiently manage the code by
performing the following operations:

e Enables keyword coloring for VHDL, Verilog, and C/C++/Handel-C
e Increases indentation of selected blocks

o Comments selected part of code

e Creates groups out of highlighted blocks

o Automatically creates the structure for the source code

o Auto-formats the source code

o Sets bookmarks in the code for easy navigation

e Highlights incorrect constructs after compilation

e Finds and replaces given strings

Note: Most of the above functions also have counteractions.

AL DEC
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To select blocks, you can either use the mouse or the keyboard.
The selected blocks are displayed with colors specified for active

selection in the Preferences window. | & Y <&
_ .. i et e
[ W|th the mouse, hOId down the 43 variable Qint: STD_LOGIC VECTOR (5 cownto
left button and drag the cursor .
over the text; highlight the desired |: ne e /
block and release the button. = 2 CLK'event and C
e To perform the same operation =
with the keyboard, hold down the - _
- 53 end if:
Shift key and use the arrow keys. |-
. 55 end if:
After selecting the block, release 6 @ <= aine; o
the keys. The above techniques let |0 = = B
you select the adjacent lines of the |7 =na counwer: El
COde. = counter.vhd

Note: You can select whole words holding together the Ctrl and Shift keys and
pressing the arrow keys.

The Desv;r Verification Company



To select columns, you can either use the mouse or the keyboard. The
selected blocks are displayed with colors specified for active selection in
the Preferences window.

& w7 | =8 8 |>
- HOId C|0WI’] the Alt key and zi -—{entity {counter} architecture {counter}} E‘
move the mouse pointer while  p°  1wrary 1EEE:

26 use IEEE.3TD LOGIC 1164.sall:

pressing its left button. Release |-

the mouse button after selecting [ = .
the desired section of code. i RESET © in STD LOGEC: J
¢ Click the column selection :2 ':':': out STD LOGIC VECTOR(Z downto O)

button = or press Alt+C B4 end counter
combination and then use the 5 ) En of autenavicelly maintained sectior
Shift key and the Arrows to B . ciiccovure counser of counter 1o _
select a rectangular block. To - o ;
disable column selection use L ~— enter your statements here —- 2
either the button or keystroke L1 '
combination again.

==L DEC
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To comment blocks, select the desired portion of the code
using the previously described techniques.

K7 # | AR
41 —— enter yvour statements here —--— N
e To comment a selected block o process (cu, e R
4 43 wvariable Qint: STD LOGIC WECTOR (3 downto O
you can either click the = M T et enen
toolbar button or use Comment | e e e
from the pop-up menu. bs T it Gmees enen
e You can also select a block and || = T
press the Ctrl+K keys to achieve [0 oz sor
the same result. . |
22 end Er;:E:;?m %
Note: You can convert lines into comments  |o  ena counsers 2
as well as their parts, but remember that in  [[+ b

=l counter.vhd *

VHDL everything after the '--’ sign is treated
as a comment.

ALDEL
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To comment columns, select the desired portion of the code
using the previously descrlbed technique. (see 1.5 ref. B)

= | ~ B R e
e To comment selected columns, s — -3
you Can elther CIle the i—ff_ EE ——Wa::Kf::: <:me to next event>; -- <current time>
toolbar button or use Comment i 10 o s
jromipop-up menv. - S
e You can also select columns and e v for 20 s 00
press the Ctrl+K keys to achieve B o e J
the same result. - AT
Note: The column mode is especially e eait gar o) nes 400 ns
effective while converting line endings into ~ [x s e oo -
comments. This may be useful for B e e :
describing time steps in testbenches. TSR [

El countervhd ;& counter th.

AL DEC
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To uncomment blocks and columns, select the desired
portion of the code using the previously described
techniques. S BE | A BEEIN

44 variable Qint: STD_LOGIC VECTOR (3 downto O); j
e To uncomment selected s s e
columns and blocks, you can  |© el
either click the # 'toolbar = T B
button or use Uncomment - ot cul
from the pop-up menu. = e
e You can also select columns |+ o e preee
and blocks, and press the =TT :
Ctrl+Shift+K keys to achieve |- | .
the same result. ” o A
B 2 o ot B
- e

=l countervhd *

Insert

= ALBEE
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To indent blocks, select the desired portion of the code
using the previously described techniques.

LIy <% R| |

e To indent a selected gl joTicblc Cinti ST LOGIC VECIOR (3 downto 0);

block, you can either click T

the = toolbar button or = oo =

use Indent from the =

pop-up menu. 4 |
e You can also select a j

block and press the Tab W oo

key to achieve the same e .

result. Tl K
Note: Even if you select a section of a Eji't—'m 2l

line, the whole line will be indented.

Thea Ei'esv;r- Verification Company




To outdent blocks, select the desired portion of the code
using the previously described techniques.

To outdent a selected block,

you can either click the <=
toolbar button or use
Outdent from the pop-up
menul.

You can also select a block
and press the Shift+Tab
key to achieve the same
result.

Preferences

Categon:

Simulation
Debugger
td emory M anagement
Advanced D ataflow
Generation
WHDL Case
+|- File Headers
+|- Copy Instantiation
Editors
—|- HDL Editor
Werilog
Tcl
Pexl
Macro
Text
SDF
EDIF
C++
Handel-C

?IX]

File: extenzions :

Auto Camplete:
" Maone + Complete word

Iv Irteractive templates
Optionz ;

" Complete template

Iv Enable vitual spaces ¥ Syntax highlighting

[v Show margin

Ling nurmbers size ;| Auto - Indent type: |Smart -

T abulation

Size: |4 %‘ f« Keeptabs 1 Insert spaces
Stucture

Options...

Document structure ;

+|- Black Diagram E ditar b m lTl

Cancel ‘

Apply ‘

Note: The default tabulation size is set to 4, but you can change it in
the HDL Editor category of the Preferences window.

= ALDELC
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e The HDL Editor automatically completes VHDL, Verilog keywords based on the
initial letters that you type. Similar keywords can be exchanged with the TAB
key. The Auto-Complete feature can automatically complete both words and
the whole HDL templates.

e The Interactive templates option allows users to invoke a dialog window
before a template is created. In the dialog you can enter, for example, the
name of the identifier for an entity, architecture, module, etc.

Hentity adder is it ) =R &| ad =

»
1 X - —]
1 Hentity adder is N
Z port | = port |
5 end adder: = end adder:
L — 25
. T G+ o . architecture rtl of adder is
Categorny: 7 u u i
Sirnulation A g begin
Debugger ] } process(a b
Memory Managemert File extensions : |

Ad d D ataflow

User input box
ranced Latatlo Ayto Complete: P
Generation

ertlen € None C Compelewod & FapeigiEHA end process: | Enper for losp cortrol varisble name:
41" File Haaders ; ¥ Interactive templates end rtl;
+I- Copy Instantiation Ot
Editors W Enable vitual spaces W Syntax highlighting | i
—I- HDL Editar v Show margin
VH'_:'L Line numbers size © | Auto - Indent type: | Smart - (04 | Cance| |
\;elnlog T abulatior :
cl
Peil Size: |4 El: * Kesptabs  © Insert spaces
Macro Structure :

Tent

Diocument structure Optiong...
SDF
EDIF

-
«lofn]4]

SOUICE. ..
C++
Handel-C

| e
+)- Block Diagram Editar % Defaul K. Caneel | Apply | —L IME’C
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To search any string in the file, use the Search menu

options.
e To find a desired string in the
source code, press the Ctr+F # Find | Feplace | < Named Bookmak | E] Line |
keys or choose the Find option
Find what | ~| | FindNex
from the pop-up or Search
[ Match whole ward only Range Find Previous
menu. [ Match casze {s Entire document =
e You can type a string you are B ez c Mark &
looking for or use the default ¥ Salect matching tet
[ “Wrap at originfend
one.
Note that the Find what: field
contains a string at which the Close

text cursor has been positioned.

Note: You can also search for the specified string in
several files at once. To do this, choose the Find in
files option from the Search menu
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e To replace a desired
string in the source code, _
press the Ctrl+H keys.
You can also Choose the @ Find Replace | 4 Named Bookmark | E] Line |
Replace option from the | frws = = 5| _ Fndnen
pop_up or the Sea I‘Ch Replace with: |vhie =l 5] Find Previous
menu. W Match whole word oni Range entoe

™ Match case * Entire document
~

e Type the string you want | T feices
to replace or use the S
ggtéomatlcally inserted
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The HDL Editor supports syntax highlighting of the following file types:

[interface
[port IO
[direction INFUT)
[property PINTYPE [ string "IN™ ) 1

end entity adder:
[ \/f{[)L_ ¥ [property port id [ string 3" 1 )
always [ (posedge clk) begin i -

entity adder is
generic [ tpd : time )
port | inp : in bhit; outp @ out hit ) :

. if [ 'en)
® Verllog outl <= 1'kz; (SETUP (posedge I) (posedge CLE) (10:20:30)1)
end [HOLD (posedge I) (posedge CLE) (0:0:01)
SJETUP [(negedge T osedge CLE 10:20:30
° EE[)IF: [ (recredy 1 ip o o 1

[HOLD [(negedge I) (posedge CLE) (0:0:01)

° SDF A check 1 {

if (vhpi check error|é&vhpiErrorInfo)){ proc Examinedll {}
switch [ whpiErrorlInfo.severity 114 glokal hold bust d 1 d h DisplayTopic:
[ C/C++/Hande|—c case vhpilote @ break; set hold [examine HOLD];
case vhpiWarning : break: set bust [examine EBU3IT]:

® TCI/Tk if (++fnumopen > §maxopen) I

splice(@lru, fmaxopen [/ 3);

fnumopen -= [lru;
e Perl

for (Blru) { é&closeif ); delete §isopen{§ }; }

e Active-HDL .DO macro

cowp —include "iDEN sro’ TestBEenchhcounter TE.vhd®
asim TESTBENCH FOR counter

WaWE

wawe —-hnoreg CLE

The EES|gnIFEHﬂcahun Company



HDL Editor provides a number of features designed to facilitate the
navigation of source documents o Al SR B[00 6%

. h - - 29 Fentity counter i=s 9 Hentity counter i=s d
t A t —H DL O t' 30 = poOrL | 30 = POLL |
In e C Ive enVIr nmen - 31 CLE : in STD_LOGIC; 31 CLE : in ST]I!_LI]I}4
Bl REE3ET : in STD LOGIC: s RE3ET : in STD L
=T BOOkma rks BE 2 : out STD LOGIC VECTOR [33 2 : out STD_LI]GI%
34 1: 34 1 o
B end counter; 35 end counter;
— Named Bookmarks i ' i ' *
. 43 Flprocess (CLE, RE3IET) 43 Flprocess (CLE, RE3IET) j
- Llnks 44 varishle Qint: STD _LOGIC WECTOR (|14 varishle Qint: STD LOGIC
45 hegin 45 hegin
46 E|| if RESET='1l' then 46 = if RESET='1' then
—_ Browse Buttons 47 Qint := "OOOOT: 47 Qimt := mOOOOM;
45 = else 45 = else
A = o g if CLE'event and CLE='1' 1[43 if CLE'event and
— Horizontal and Vertical Splitters £ £
57 Q<= Qint; 57 Q<= Qint;

It=] end process; 55 end process;

v«c>»1 I

USing the Browse buttons you EE end counter: EE end counter:
<] | o[l
Can ScrOII the document by: El countervhd

o pages - {3 dDWntJ [ A b & ™ dh o
all | Ilnks " Cancel

-ant 1= MO000™:
else h
i bOOkmarkS — if CLE'ewvent and CLE='1l' then : rewree
. 56 end if: @ hrowse select
=1 577 Q <= Qint;
breakpoints ‘ <= aine e doun

— named bookmarks | -

o o a] EFE I 4% % % AL DEC
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Bookmarks facilitate navigation through long documents. You can
place bookmarks in distant regions of the edited document, and then
quickly move the insertion point from one bookmark to another.

e To toggle a bookmark in the code, click
the 4 button or press the Ctrl+F2

e To navigate between the bookmarks
use the % *% buttons.

To remove all bookmarks from the code

45

keyboard keys.

use the % button.

hegin

46 A if REZET='1' then

47
45
43

50 4

51
5z
53

Qint = "OOO07;
elze

if CLE'event and CLE='1l' then

| Qint:=0Qint+1:

elze
Qint:="00007;

SR Wiew  Workspace  Design SimL

@k Find... Chrl+F
Replace... Ckrl+H
Egy Find in Files. .. Chrl+-Shift+F

Replace in Files. ..

¢? Goto... ChrlG

A Taggle Bookmark Chrl+F2

,ﬁ‘ Clear all Bookrmarks

Note: All of these functions can be
invoked from the Search menu.

AL DELC
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To place a named bookmark click the <% putton or choose the
Insert/Named bookmark option from the pop-up menu.

The difference between named and regular bookmarks is that named
bookmarks are encoded by special strings inserted directly in the
document text. Such strings are referred to as bookmark codes.

For example, a bookmark named jump will be implemented by the following
strings:

--<A NAME="Jump">

HDL Editor does not display the bookmarks codes directly. Instead,

only the bookmark names are displayed in a distinguishing color:
--Named bookmark in HDL code:

--Jump

Note: Bookmark codes occurring outside comments are ignored by
the HDL Editor and displayed as true code.
AL DEC
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HDL Editor provides two features designed to facilitate indenting of
the edited code: Auto Indent and Smart Indent. Both options
are controlled from the Preferences dialog.

e Auto Indent

When you hit Enter to start a new text line, the editor
automatically inserts tab characters or spaces in the new line so as
to align the insertion point with the first character in the previous

line. ==
if REZET='1' then
e Smart Indent |, e ronont
When you hit Enter to start a new text Y s e
line, the editor automatically inserts tab | daneemQined;
characters or spaces in the new line so ,, memronon
as to indent consecutive HDL constructs. | e
<= Qint;

end process:

AL DELC

The EES|gnIFEHﬂcahun Company




e You can format your source code automatically using the
Autoformat Text = button. This command analyzes the code
and indents consecutive lines of text based on the same
principle as the Smart Indent option.

aa 23 architecture Counter of Counter is

23 architecture Counter of Counter is 4 begin

24 begin 25 -— «venter your statements herer:
25 -— <<enter yvour statements heres> Z 5

26 27 process (CLE, RESET)

¢7  process (CLE, RESET) ot variasble Qint: STD LOGIC VECTOR (3 do
28 var:jLable Qint: S5TD LOGIC WECTOR (3 downto 0O); 2o begin - -

28 begin 30 if RESET='1' then

30 if RESET='1' then Lt Qint 1= 00007

31 Qint = "OOO0O%;

33 clse 32 Elsel

33 if CLK'event snd CLE='1' then g if CLE'event and CLE='1' then
34  if Qint<9 then £ it Qint<d then

35 oint:=0int+l: 35 Qint:=0int+1;

35 eloe 56 else

37 Qint:="0000": 57 Qint:="roooor:

38 end if; & end if;

=] end if: 39 end if;

40 end if: 40 end if:

41 Q <= Qint; 41 Q <= Qint:

4z end proceas: 42 end process;

43 end Counter; 43 end Counter:

44 4 3

Before — After
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w2 oo gl | AR

e You can automatically divide - T =
the source code into groups o
according to the HDL syntax N e
USing the Generate :S —=1} End of automatically maintained section
Structure button 1_: 22 Ezz;?itecture counter of counter is
T
Construction Recognize | Collapse | Highlight "~ :; begir;f N t;en - ’
Entity declaration v b -
Architecture body v 56 Q <= Qint; -
Package declaration v 57 end process; £
Configuration declaration w ;2 76| e :
Package bady v 1 ‘
Process statement v =l counter.vhd *
Subprogram body W W
Port clause v v - = .
Component declaration v 7 Note: The 0perat|0n Of thIS Command IS fUIly
¢ » | customizable in the Preferences dialog. You can
choose what HDL constructs are to be grouped and
— = what shade colors to use for specific constructs.
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e To take advantage of the S G i
generated code structure you g
can click on the # = buttons ")) End of awtomatically meintained section
to collapse or expand groups Sarchitecture Counter of Counter is
of HDL statements. 25eF

—— wgenter vour statements herex>

e You can also create your own @ prosess [CLK, RESET
structures by grouping
selected statements. To do this

select a portion of the code R

and click the z}= button. _ e
e To revert to the original = " dini-atner

document layout, click the A

button. This will remove the o i5r

generated structure cad provesss

end Counter:

automatically

= ALDELC
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Active-HDL allows you to compile design source files
in several manners.

Source files can be compiled individually by
choosing the Design | Compile command
or clicking the - toolbar button.

All source files can be compiled in one pass
according to the order set in Design
Compilation Order (Design | Design
Compilation Order). To do this

select the Design | Compile All command

or click the # button.

All source files can be compiled in one pass with
the prior reorder. The files are reordered so as to
ensure the proper order of analysis.

To do this, select the Design | Compile All

with File Reorder command or click the 42
button.

|T|:||:|-Level selection j

0 |Llnsu:|rteu:|
Workspace ‘BottomUp”: 1 designi{s)
- BottomUp
g% Add New File
ficounter, vhd

Open

Exclude From Compilation
Remove
& Add file ko design

Design Corpilakion Order. .

‘@m
B Analyze

@ Compile Al

&2 Compile All with File Reorder

Copy Chrl+C
¥

sOUFCES

E¥ Create Mew Folder
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Each source file can have one of the following statuses,
denoted with additional markers placed on file icons in the
Design Browser window.

=

ax Errors occurred during the last compilation

|T|:||:|-Le'-.fel selection j
O'””tei.,rks.m-ﬂ.mmm.-=ldesigm;s;. a: Warnings occurred during the last compilation
— BottomUp i ]
fdd”m?'f a? Not compiled or modified after the last
1 —F &l 1, counter v E .
B counter Compllatlon
-Iiiff Bottomup library
e as Successfully compiled
£ >

'[&  Files ¥ Structure  yResources
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/“ »

11
32
33
34
15
37
4]
19
S0
a1
S
53
S6
=

4

[ ] ]
[ ]

x

dh | R AN
—— enter vour statements here —-
Hprocess (CLE, REIET)
varishle Qint: 5TD LOGIC WECTOR (3 downto O):
begin
£ if REJET='1' then
= else
= if CLE'ewvent and CLE='1l' then
= if Qint<2 then

=

Qint:=0int+1; o
Errar(s):
COMPS6_D077: Assignment target incompatible with right side. Expected type "std_logic_vectar".| _
COMP9E_0071: Operakor "+" is not defined For such operands. —]
COMP9E_0104; Undefined kype of expression. 2l
=]
end process: F
3
degign flow = counter.vhd
# Compile Architecture "counter”™ of Entity "counter™ ~
# Error: COMP2a 0071: counter.vhd : (43, 7): Operator "<
not defined for such operands.
# Error: COMPSE 0104: counter.vhd : (45, 7): Undefined type
of expression.
# Error: COMP26_0058: counter.vhd @ (49, 7): Boolean type
expected.
# Error: COMP2a 0077: counter.vhd @ (50, 11): Assignment
target incompatible with right side. Expected type
"ztd logic wector'.
b

>
B Console

e You can easily track any errors
in the HDL Editor window
(underlined in red).

e The Console window displays
all errors with short descriptions
and takes you directly to them by
double-clicking the particular error
message. Moreover, the line is
marked with a red x.

o If you rest the cursor over the
underlined line, a short error
description(s) will appear.

e Add line “use
ieee.std_logic_unsigned.all” to
correct the error and recompile the

file
—— ——\Es Jd=
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Active-HDL allows you to work with multiple-file projects.

You can then create required models in separate files and verify them individually instead

of placing them in one large design file. 25 architecture NODULATOR of Medulator is
24
25 ———— Signal declarations used on the dizgram —-——-—
26

27 signal CO31 : real ;

* Bycreating a top-level entity, = 2% S
you can test the functionality R
Of the entlre deSign' TO do gg component CO3INTIGENERATOR
this, you must instantiate the 0 Tpem i

components of the design. - o L vmeen,
e Component instantiation is e T

like plugging a hardware I 2 i REAL

component into a socket in a I Ikt oimwits

HEEE, 8,

= ALDELC
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Active-HDL provides a utility to speed up a component declaration.
You can copy a component declaration from the working library or a
library in the Library Manager window. Workspace BottomUp’ 2 desian(s)

+ EattomUp
- modulator
@S Add New File
+ &l .f SineiGenerator, vhd
+ & f CosineGenerator, vhd
+ &l . f sawgeneratar, vhd

e Expand the library contents in the Design
Browser and copy the declaration pressing
Ctrl+C keys or use the Copy Declaration + B Jmultipier.vhd
option from the pop-up menu. T et

a
B wavel.awf
-ifif modulator library

L S

* Go to the HDL Editor window and paste the x
declaration pressing Ctrl+V keys or using B view Source erato)
the Paste option from the pop-up menu. % Set as Top-Level )

Ex) Generate TestBench. ..
-‘& Co-Simulation Wizard For Simalink. ..
fdd Mew Architecture..

Note: This will only copy the component Edit Symbol
declaration. You will have to map the ports and

ar)

Copy YHOL Insktantiakion

generics of the entity by yourself. Copy Veriog Instantiaton

ALDEL
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Active-HDL also provides a feature to speed up a component
instantiation. You can derive component instantiation for either
VHDL Or Verllog' -Ifiifi modulator library

; ; ; By Multiple-Unit
e Expand the library contents in the Design Browser and -

copy the instantiation to be used in either VHDL or Verilog '& vewsoue
source file using appropriate pop-up menu option. o Set as Top-Level

B Generate TestBench, ..
. Co-Simulation Wizard For Simulink, .,

e Go to the HDL Editor window and paste the instantiation N Architecture. .
using Ctrl+V keys or the Paste option from the pop-up Edt Syrbol
menu. P PR Copy Declaration Chrl+C

Zopy WHOL Instantiakion

Category:

Flows » Copy Yerilog Instantiakion
Advanced options
Compilation

WHOL Compiler Instance label: |Label1

Diebugger |
General tior [~ Map default values aCtuaIS mapped to the ports
Preferences window.

Werilog Compiler -
l Note: The instance label and
Suffix:
AavmeadDaion
o Pt of the instance can be
customized in the
Editars
+- Block Diagram Editor
+- State Diagram Editor
Source Control ~ Diefault 1] | Cancel Apply | . __':I'_ F}MEC
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Creating HDL Graphical
Modules

Part 2



o Start by creating a top level diagram
e Push into individual symbols

e Select your preferred design entry tool:
e BDE — Block Diagram Editor
e HDE — HDL Editor
e FSM - Finite State Machine Editor

e Create the source code
e Compile the entire design sources
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In this section we will implement the top level Block Diagram file to
familiarize you with the basic concepts of the Block Diagram Editor.
We will also create a State Machine module Control using top-down
design methodology.

e To create the new block diagram, double click on Add New File
from the Files tab on the Design Browser

e Select Wizards tab and double click Block Diagram Wizard

Note that you can also create an empty skeleton file by selecting Empty
Files tab in the Add New File window.

e (lick Next >

e Type Top_Counter in the first box in the New Source File
Wizard - Name window and click Next >

See ref. A for more details
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Design Wizards simplify the creation process guiding
you through the initial stages of design development.
Using design wizards, you will create skeleton files
with little effort.

Add Hew File

Empty Files  *#fizards l

e
G
YWHOL Source (ERESEEREN State Diagram SyetemC Werilog Source
Code Source Code Code

Q. | Cancel |
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o Define the following ports of the top_counter block diagram:

In pUt Ports ' Mew Source File Wizard - Ports EI
- START To add a new part, click Mew.
To edit a port, zelect it on the lizt. Then you can change
RES ET itz name, direction and type. To quickly change the index
- — Start congtraint of a pork of a one-dimenszional aray type, uze
the Armray Indexes box.
— CLK Toremove a port, select it on the list, and then click
—Jf Reset
Q[3:0] M ame: Array Indexes:
OUtpUt Ports: ok [TE S
Part direction
— Q [3:0] T in " inout
top_counter > i ™ hufer
e C(lick Finish
Mew Delete | Type... |
¢ Back | Finizh | Cancel |

Block Diagram Editor (BDE) screen with an empty diagram will
appear.

See ref. B for more details
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e To add a port, click the New button and type the name of the port.
e To change a port type, click the radio buttons in the Port direction
box. There are four types:
— In
— Out
— Inout
— Buffer

e To remove any port, click its name on the list and click the Delete
button.

e To create a bus, add a new port name and click the Array indexes
arrows to specify the bus width.
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e Click the Fub button & on the BDE toolbar and create fub to the
right of the START, RESET and CLK and input port symbols by
clicking in the one corner of the fub and dragging to the opposite

corner.
The fub you are drawing should look like this:

NOTE: A FUB is a symbol ‘in the process of creation” and can be
converted to a regular symbol when completed. The main difference
between a fub and a symbol is that you can have multiple instances of the

same symbol, but only one fub.
L DEC
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Click the Wire button L= on the BDE toolbar and drag three
horizontal wires from the START, RESET and CLK input port
symbols to the U1 fub;

* please note that three input pins are automatically created in the fub

Hit Esc key to return to Select vt~ |

node R
Double-click *Fub1” label below Start[>——pStart

the fub and change fub name .

to CONTROL ‘Reset[[>——pReset

Right click in the fub body and = CcLKD>—— oLk

select Edit to switch to Edit S

froce - Comol
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e Drag Out pin from the Add New Pin window to the fub and drop it
on the right-hand edge to create Pinl; repeat dragging to create
Pin2

e Double-click Pin1 and change its name to Clock

e Double-click Pin2 and change its name to RST

e C(lick outside the fub and answer Yes when asked if you want to
save changes to the fub

- Start[_—— p start B M
""""" P|n1’ - ':'Buﬂ"er
......... . Bus In
‘Reset[——=pReset = :Eﬂiﬁ”éut
......... s o Bus Buffer
--------- Pin2p -

-~ CLK[— Ptk .

.......... Control- - - - - - ..

AL DELC
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e The completed fub should look like this: R vt
Start [D>—} star Clock
(we will fill the fub contents after I ockh
completing our top level block diagram) hasdly
CLKE —perk ’
e We can now proceed to placing the - Contol
remaining symbol on the
top_counter block diagram. N
To place the symbol from the library, = -
we will use the Symbol Toolbox :+—CLK Q(S:D)_._:
window. o |Reser
To open it, use the Show Symbol counter . . . .
Toolbox button — .
===l DEC
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e The Symbol Toolbox contains
compiled units without symbols. The
symbol is generated "on-the-fly”
when you select the unit you want
to use. However, you can add the Name =l
symbols from other libraries or use e
Built-in symbols right away.

= Units without symbols

+ Built-in symbols

e Right-click the empty space and
select the Select Libraries option s 5
from the pop-up menu.

e In the Libraries window, check Rl Ry
which libraries you want to use in _lrE<ET
the current design. Accept the
changes by pressing the OK button.

The E'esu;n Verification Company



e Drag the counter symbol to the diagram window and drop it to
the right of the Control fub.

e Use the Wire button L. to draw the following connections:
1. from the Clock output port of the Control symbol to the
CLK input of the Counter symbol

2. from the RST output port of the Control symbol to
the Reset input of the Counter symbol

e Hit Esc to return to the Select mode

e You can rename wires by double-clicking on them and typing a
new name in the Segment box in the Wire Properties
window. Please rename:

— wire drawn in point 1 above to CLOCK
— wire drawn in point 2 above to RST
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e Use the Bus button | to draw the following connection, from
the Q(3:0) output port of the Counter symbol to the Q(3:0) port
of the block diagram

e Hit Esc to return to the Select mode

e You can rename buses by double-clicking on them and typing a
new name in the Segment box in the Bus Properties window.
Please verify if the bus has the same name and range as the
output of the Counter symbol.
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° The completed top counter bIock dlagram should Iook I|ke th|s

R e O o ITCHTINN
ResetD—pReset ;;._...R_ST___; :;ZEf(s:o) :.”:.DQ(SO)
CLKD——petx RSTHEEEE:fffcounter___::::::::::::

 Control

e Please save and close the diagram

e Create the Functional folder, drag the top_counter block diagram
to the Functional folder in the Design Browser window and
reopen it

Note: Symbols placed on diagrams can contain other block
diagrams, state machines or HDL files.

= ALDELC
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e DRC formally verifies the
correctness of connections
between SymbOIS On the General l MHets ] Llnccunnen:ted] WHDL Specific] Werilog Specific]

dlagram. ErrOrS are reported Duplicated instance names
in the Console window. You

Check Diagram Settings

: Unnamed bus taps ¥ Ennor -]
can change the severity level Compae ambck wihcontnts [ 7 worig 5]
of an error in the Check e e el e ——
Diagram Settings window Inout terminal/pin |/ Warring |
(in the Diagram menu). Seusa e 7 Warring E
Load terminal/pin | / warring j

e You can customize these
settings to be more or less
restrictive according to your aK Cancel_| | __Defoul
preferences.

[ Output bo conzole
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e Right-click on the Control fub [EEEEATEE 2
in the top level block diagram [ "eenerater
and select Push Conto
e Click State Diagram in the | ™
»

Type window

e The “Functional1” text should
be added automatically before | &
the “ContrOI.an” in the File |E:"-.M_I,I_Design$"-.8u:uttu:ulep'xsru:"-.Funu:tiu:unaIHEDntrDI.asf Erowse |

box
e Click OK —

Black Diagrarm  EDIF Metizt  SSEENREET

The Finite State Machine (FSM) editor window should open with an
outline of our state machine.
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Output ports of the machine can be either combinatorial, registered or
clocked. Clocked outputs require "Two Processes” or “Three Processes”
generation pattern. To select between these, right-click the port
symbol and select the Properties option from the pop-up menu. You
can also change the port type there.

General l Comment ]

N[N M ESE T Tupe
ame * Std_Logic Buz Range
(s
Default:| " Std_ulogic = - © |
_ - " downta hd
- " Bit
Input 1 — Integer Range

[ Clock Enable | | Integer | | ; | =]
£ Dutput (" Boalean
O |niout (= (" Character .

~ Type / Initial value
£ Buffer " Uzer defined

ak. | Cancel | |
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The FSM Editor is designed for behavioral descriptions of State
Machines. The Control unit we are going to describe will be
synchronous, so we must declare one of the inputs F_PATTERN in the
diagram as our machine clock.

Right click on the CLK
port symbol in the
Control state diagram
and select Properties.

Select the Clock
checkbox in the Port
Properties window.

Click OK.

Similarly create START
as an input port, GATE
and END_RESET as
Registered Output

- ports.

Port Properties @E|
General l I:l:umment]
Tupe
* Std Logic Bus Fange
. {+
Default:| £ Std_ulogic :‘ ~ :‘
o " Bit
g W Clock Integer Range
- - I 5 e—
~
o« i
& '
~ ~ Tupe / Initial value
: Tenpas |
] 4 | Cancel | |
; = T
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. Entity: contral
» Using the FSM | State Arentzcure.coriro_ach
menu option or State & [ sranr Ja—
button in the toolbar, place D 1D ore
three states on the —
diagram as shown in the CIE
picture. (@ | o clock enatid
e Don't worry if the state @
names on your diagram
are different from the ones
in the picture, we will be
changing them anyway. @ @
=ALDEC
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You can change a state name by right-clicking on the state, selecting
Properties and typing a new name in the General tab of the
State Properties window. If you are zoomed close enough, you
can double click the old name and type the new name directly in the

d Iag ra m. State Properties @@

| General l Graphics] .-'f-.cti-:uns] Lirkz ] I:::umment] Wi Te:-cts]

e Change the first state | ...

name to Idle. |

| Default E_nter gtate code value using

P Cha nge the Second [ Trap binary Format [e.g. 0101]

State n a m e to [ Hierarchical [+ State Codes Wisible

Open_Gate
e Change the third state oK ] concel | |

name to end_cycle

:l'he Besu;n Werification Company



You can draw transitions between states by selecting
FSM | Transition from the menu or Transition button . in the
toolbar and clicking the starting state, then clicking the target state.

e Draw transitions as shown in this picture.

e To draw a loop transition, click inside the
same state twice.

e To change the shape of any transition,
click on it and drag the handles.

The E'esu;r. Verification Company



You can define a reset state in your FSM by selecting FSM | RESET
from the menu or Reset button 4. in the toolbar, clicking close to
the reset state to place the reset symbol, then clicking inside the
state to draw the reset transition.

e Draw the reset symbol and - C_
transition as shown in this picture e

e Make sure to set reset as

“Asynchronous” by clicking the 4 Plo | GRRRRBER T NA e nnnmEE
ey ' — Right-click
e To set the parameters of the . e A in this area

reset signal, you must invoke the . ) ]

Machine Properties window by .

right-clicking on the rectangular |

frame surrounding the machine § T

and selecting Properties | S o -

===a] DEC
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e C(lick the Reset tab in the Machine Properties window and select:

— Reset signal in the Name box  EEELTEE 2IX
. Comrmen Senthesis Attributes | Yiew Tents
| ASYI'IChI‘OﬂOI.IS N the Type bOX General t ] ]State I:E;ister T Fesst l DefaL:Its {
- 0 - Select rezet:

B ngh in the Active Level box |Reset id: 037, State: Idle, Condition: [Reset="1] -]
You can specify more elaborate |:.:$f - ﬁj‘:e | pres
reset conditions by clicking
Advanced & typing an expression | ‘e o [ gkl
describing the reset condition * Synchionous C Low Advarced
o CIICk OK Cancel | |

e To change the machine name, switch to the General tab and type
the name of the machine in the Name field.

e To set a trap or default state, you can switch to the Defaults tab.
These states are used in cases when illegal conditions are met.

= ALDELC
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You can add conditions to the transitions
by selecting FSM | Condition from the
menu or Condition button =7 in the
toolbar, clicking the transition and typing
the condition expression.

e Please add the following conditions:

— Start="0’ to the loop transition
in the Idle state and to the
transition from the END_CYCLE
to the Idle state;

— Start='1’ to the loop transition
in the END_CYCLE state and to
the transition from the Idle to
the OPEN_GATE state;

The E'esu;r. Verification Company



Three kinds of actions can be specified for a state — entry, state and
exit actions. Use FSM | Action | State from the menu, clicking

inside the state and typing the expression(s) that should be executed

in the State . D_ START END_RESET
D_ RESET GATE
@_ F_PATTERN

e Add the following actions: -
GATE<=‘0

END_RESET<=‘1’

to the Idle state

START=0

e Similarly add action
statements for OPEN_GATE
and END_CYCLE states as ) -
shown in Figure. ‘ ) '

==L DEC
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Save your state diagram by pressing
Ctrl+S or choosing the & button on the
toolbar

Right-click on the Conftrol.asf file in the
Design Browser and select the Compile
option. Watch as the VHDL code is
generated from the state diagram and
then compiled

Active-HDL automatically Creates
corresponding VHDL code for the state
machine. To open the Control.vhd file in
the HDL Editor window, double click its
name.

Compile the top level block diagram

top_counter.bde

x

|T|:||:|-Level selection ﬂ

0 |Llnsu:|rteu:|

1
2
3
7

£

‘[ Files

= BottomUp

Workspace ‘BottomUp”: 1 designi{s)

g% Add New File
-/ Functional
+ (8 ./ counter,vhd
+40 7 top_counker.bde
—F%F f Conkral, asf

CICEE BT
-HZ1  SregO

+ [r‘ BottomUp library

»
IF Structure  3Resources

AL DEC
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imiE FF|F H ITE (@4 . B »
. . K7 i | void R R e A B
. The HDL Edltor WIndOW Z;. Eszzfi_machine: process (F_PATTERN, resert)
contains the code for the [I ° *%&i.on | |
State machine and :2 ;;TE6<= IED:EE"J Falues o QUUPULS, SIgnd.s ai varia 25
hlghllg htS the SyntaX tO 22 B elsiimﬁzgiii;ﬂife;;;: and F_PATTERN = '1' then .
increase readability. - = S
e You can also generate the |- - T e e
structure for the code to [ S meer <L 1
ease navigation. -
e For more details on the e
HDL Editor, please refer to | -~ ke < mix,
the Bottom-Up Design [ . b
Methodology course
9||i| END RE;ET <; 'a':

= ALDELC
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e The Process/Always elements introduce another level of abstraction in the Active-HDL
projects.

e The Graphical Process/Always text blocks allow adding another form of the description in
the designs that extensively employ block diagrams.

e By creating special text blocks representing VHDL processes or Verilog always blocks,
statements can be placed directly on a block diagram in the same way as other typical
HDL statements.

e They can be edited and connected with other objects on a sheet and the list of
signals/nets attached to the symbol is automatically updated and displayed within the
object frame visible in the block diagram window.

e Graphical Process and Graphical Always can be edited directly in the Block Diagram
Editor window or in the standalone HDL Editor window.

.............. Decaode -

sel(1: D" E;%?ﬁss(en' seh —Dane_hot(30) - - -

.............. if en ='1' then

.............. case (sel) is
.............. WhEﬂ IIDI:III == DﬂE th‘::“DDD.I“. L e e e e e e

.............. wibien "01" == Dne:hgt{:"DD1D"; T,

.............. wihen 10" == Dne_hgt{::"ﬂ‘]uﬂ“; Tt

-------------- when others == one_hot<="1000% |- e

.............. end case
else e

-------------- one_hot==(others=="2"; I I

o en—————y  endif; LTl
,,,,,,,,,,,,,, end process,

SEEEERIERIER] | IR — — - — s =
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o| The Objects View option allows [T—r—rrt 1 v T s s e
you to view, sort and change PR, '
properties of all objects defined in = :

a block diagram e.g. terminals, |. _—F 5;;5'.'_—- e -
signals, generics, parameters, e \ =, J
statements. 3 PRy DN | ;

o/ The objects listed within this || ~[L_ =@ & — ||| |
window can be put in the user- |.

Generics  Terminals ]Components ] Signals ] Instances ] Processes ] Signal assignments ]

defined order by using the drag

V= Mame | Direction | Type | Initial ¥ alue | -~
and drop technique. P BET n 570_LOGIC
Hame KEY_O In STDO_LOGIC
e« They can also be sorted in || et " oo Losi
ascending or descending order or || wond [ T
with the default settings. ] [Feara ke " STo Loae
FORTA0f- ) _ n - hd
e The final order applied by the user | il
is used while generating a code. el e
AODRESE0 Deima
e Additionally, the Objects View | " Dbt
window allows the user to follow | v ¥
signals/net and processes specified —
on block diagrams. T

i e
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e The Block Diagram Editor allows the user to generate the VHDL code
that contains an architecture body only.

e This way, you different implementations (several architectures) for the
same entity can be created and used.

+ Coiky Dnstznsamplis 6P LorsloatiercibE05 o, il Code Generation Settings
By [ot Zesch Mes Wotksooon [esign Srbbon  Dagram Toos: Windos  Help

AN R D esigr Uit l Generation ] Conversion Functions | Packages List ]
[ L LA, . |
Drezign Uit
Entity: |FPGA

Architecture: |FF'EI~3

(_|7 Generate Architecture Dnl_l,l]
Dezign Unit Header:

library IEEE;
uze |EEE . std_logic_1164.all;

[y —

0k Cancel
| |

==zAl DEC
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e The purpose of this

Categary:
feature is to make the | Bl ° 0
port direction visible on a [l @ [ Fmeees Gt )
bIOCk diagram' SimLéll:Ii:uDungger [Zf:uLI‘:CIInS;:r:E;gNamE Piefie: U
Memony Management
o It makes the analysis of @ |[z=oe e e o
block ~diagram  easier |/:fse By Fews Toedo— o
especially when it | . G” T
c?ntainsla Iargeb nlumﬁer oo U1
of complex symbols that |suece
have different types of | x| _Coed | |
ports located on the left T Pt Pinsope
and right side of the
symbol. _ _
-+ Pin2 Pind |»-

WHC ==A1L DEC
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e The Show Iin Generated Code | U2
is available in context menu of - ) push Enter
selected object in the block —H DATAT O
diagram window. | ADDRESE  Feracesvmbal

e The Block Diagram Editor .> nCS Compare Symbal with Contents... .
supports cross-probing between . il
a diagram and the generated CTR -
code. ls‘f — fg ; nRD Add Stubs

e It allows to link diagram objects |-
(e.g. wires, buses, components, | e

Chrl+C -

graphical processes / always , |-

174

other HDL statements) with the |

176

HDL code and to see the |~

17e

declaration of the selected object |

150

from a diagram directly in the |=

Chrl+y
Duplicate, .. Chrl+D
> Delete Delete

152 T3 @ keyboard
-
COde 183 port mapl .
" 154 ACKAL =» ACEAL, =
1585 CODE => CODE, S
e TRTTA . TRITR
el | v

T-aB051_exp.... = aBOS1_exp..

AL DELC
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e The Block Diagram Editor allows the user to place on a

block diagram a picture (e.g. company's logo) from the
bitmap file

The Block Diagram Editor supports the ﬁ It &5 O "L "L 07 vHS

following picture formats: o - 15 o ozoo o 2

e Bitmap files (*.bmp) B

e Windows Metdfile files (*.wmf) F L = ALDEC j

e Enhanced Metafile files (*.emf) o | - ¢ ¢ TReOesen Veedon Conpury
= LIEC
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e The Block Diagram Editor Qnacaan.s %3 hO® O %>
a”OWS USErs tO add - ﬁi?ﬁﬁ ﬁlﬁ ﬁz;ni ﬁli ﬁzésﬁ ﬁlﬁ ﬁS?Dﬁ ﬁlﬁ ﬁs;ﬁi ﬁli ﬁ4énﬁ ﬁli ﬁ4;5ﬁ ilﬁ is;nﬁ ﬁlﬁ ﬁﬁ;sﬁ ﬁli ﬁﬁénﬁ ilﬁ iﬁ;sﬁ ﬁlﬁ iﬁnz
CommentSforeaChC|aSSOf 28
block diagram elements. ﬁﬁ{hﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁJ

e The terminals, wires, | ..o l.. Y L RS
buses, symbols, and fubs = ..l Tk aeel00 Bago
can be described with 1 eem b oy T |
additional text on the |* e
object properties |,  lmmemwcoweirss
Comment tab. -SSSSSSESESESESSSSSSSSSSESESESSESESESESSSSSSSSESESESESSS%

e The comments appearing | !

. 4 | = =l a Z-E-=-E-E
on diagrams as well as in s couer.

the generated HDL code
are very helpful while
documenting or during the
analysis of complex designs

= ALDELC
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e The Add Stubs option automatically adds wires and/or buses to
unconnected ports of the symbol and assigns them names proper for
individual ports of the symbol.

e This significantly speeds up the process of creating interconnect using

named assoctiation.
v B
_ T ]
: F push Enter TCON(7:0)| TFP
= TCON(7:0) | TCON(7:0) TFP [
: - TMOD(7:0)| | ‘h0a(7:0)
+— TMOD(7:0) - — TMOD(7:0) hOa(7:0) [
- _ - - hOo(7:0) | 1 h1a(7:0)
-.—hO(?’O) Compare Symbal with Cantents. ., - P hD(?O) h1a(?0) P
' ' - h1(7:0) | 1 "10a(7:0)
+—h1{7:0) ' —h1(7:0) |0a(7:0) [~
' ' 1070y | 1 1taf7:0) -
7710¢:0) m/ (D) 10(7:0) Na(7:0) [ (79)
' | - M(70) 1 tcona(7:0)
T 1(7:0) | (7:0) —11(7:0) tcona(7:0) (7:0)
e L | o L W B R
g e E_aste Chrl+y | - S T Y N I
. Duplicate. .. ChlD | s 1
e X Delete Delgbte L
Tlmer © @) zoam to Sslection Hame Timer o
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Creating HDL Graphical
Modules

Part 3



Multiple architectures support
Code Generation Settings
HDL code editing
Asynchronous machines
Multiple reset support
Transition Auto Priority
Junction

Convert to Hierarchical State
State register port

Synthesis Attributes

Export to previous ASF format
Report file generation

==l DEC

Thea Ei'esu;r. Werification Company



e The Active-HDL State Diagram Editor allows the user to describe the
behavion of a design unit using multiple concurrent state diagrams in

one document.

e The space on the diagram
has to be partitioned and the
New Machine menu option
will create a frame for the
new state machine.

Tools  ‘Window Help
E Select Mode

':l Zoom Mode

M Pan Mode

%

i sState
ﬁ Junction
./"' Transikion

=7 Condition

Entty biack o
E}_u.um AnchRecte: bjack_c arch

e e
G rowen [ e
[Cm=remaa B
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() Th e St a te D I a g r a m Code Generation Settings
Ed ito r' a I IOWS th e u Se r General Design Unit Mame l Design Unit Header | Synthesis Attibutes ] Wariables l
to generate the VHDL entiy [Goma
COd e th at CO n ta i n S a n Architecture: |Enntrnl_aptimized
a rC h iteCtu re bOd y O n Iy . |7L§ enerate Architectures On

o [ | W

e This way you can [ =memmmm 3
create and use different | fii —=momomm—
implementations N i g
(several architectures) | .l
for the same entity. | ————

Thel
= Jdle: ol |
Faplt walimss For repasiersd suipo 1gynals spd Fo
L b 2 0k | Caticel |
mwEnt - and CLE = :
A — "'.".'-ALEEC
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Code Generation Settings E]EI

Code Generation Settings dialog:
g g General l Dezign it Name] Drezign Uit Header] Synthesis .-'f-.ttril:uutes] Uariables]

e To generate a code from a state Common
diagram, you can set several HDL styles. HDL Style

[v Generate Comments

. * Caze * One Process
¢ You can decide whether to use the if or W Add missing semicolons o £ Twio Processas
case statements in the state register I Use spaces instead of tabs " Thiee Processes
- - SIZE J
description. - |
e Additionally, you can choose the final "‘E[;“Cf'_ﬂ_ VHDL =
form of your state machine logic, that is, s :: Em't;:E:Eghen.Djem =
whether it will be described by using one, > vanenEs
tWO, or three processes. Azsignment bype: [~ Strictly follow IEEE 1076-1333
f¢ Mon-blocking = Blocking Clock generation
® Users can control the header and " Rising_EdgeFaling_E dge
comments insertion in the generated Bl Erells Vel Perse * ClLK'event and CLK=value
code [+ tdd currstate_ prefix
Defining states uze;
e The State Diagram Editor allows you to O (sl
choose the clock specification in the " Subtypes & Canstants

generated code.

e The State Diagram Editor allows
designers to use blocking or non-blocking ok |
assignments in the generated code.

Cancel |

= ALDELC
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= = R = 2 Qe ealka.f oM

o The Use HDE fOI' ACtionS ¥ 40 0+ 45 o ED s+ 55 o B0 o+ BS o+ FD o+ FE o+ &0 . inch

editing option has been = e 2
added to the State Diagram . P ber
Editor's Preferences. : s
o It allows users o=
automatically open the ° T | e
standalone HDL Editor =| (&
window for editing state . efsron
actions. : .
. gl neil = Properties. . ?
m =3 B~ 50 @ AT
1 NEXT C <= '0'; =~
- y
| S
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The State Diagram Editor
supports the creation of
asynchronous state machines.

If you create this type of state =g

machine, you can  set
appropriate options in the
Machine Properties window.

Machine Properties

Comment ] Synthesiz Attributes ] Wiew Tests ]
General State Fegister ] Reszet ] Defaultz ]
RENER |Sreg|:|
File Edit Search )
Clock, Clack Enable Encoding
| =] ]| Symboc
73 " Encoded:
74 o -
- g A | =]
= .
L b achine
25 " Synchronous
79 o Aszynchronous  Propagation Delaw |1 0nz
end
end pro k. | Cancel | Apply

Sregl Current3tate! process (Nextitate Sregl)
begin

Sregl <= NextZtate 3regld after 10 ns;
end process:

-

end Diagreaml arch: T

|

¥

_ o
Lm 1,0l 1

—_ '.;_.

SALDELC
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e The State Diagram Editor allows the user to specify several reset

signals in state machine projects.

Machine Properties

reset B='T

zz (through, wvalid, p

Sregl:;
ues Ffor outputs and =

vialic="1"

resat a='T"

B (sequential)
FSregl Current3tate: process (clk, reset &)
begin
= if reset a='1l' then
Sregld <= 21;
= elsif clk'ewvent and clk = '1l' then
[+ if reset h='1' then
[E2] = =]
end if:

end process:

Comment ] Synthesiz Attributes ] Wiew Tests ]
General ] State Fegister Fesst Defaultz ]
Select reset;

|HewhdDm,mmaﬁlﬂmdmmﬂmebﬁﬂ
Feset id: 044, State: 51, Condition: [reset_a="1"

E

Resetid: 051, State: 52, Condition; [reset ="

|reset_b

Type
" Azvnchronous
{+ Sunchronous

=l | | ls2

Active Level
-~

~

=

Advanced

o |

Cancel | |

'II"he.D EEign
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e The Transition Auto Priority option has been enabled in the State Machine Editor.
If several transitions come out of one state, their priorities will be assigned
automatically. It allows the user to avoid the ambiguity in the machine's behavior in
case two or more conditions are met at the same time.

FElSregl_machine: process (clk)
begin

Hif clk'ewvent and clk = '1' then
&3] if reset='1l' then
= else

—— Set default values Ffor registeres

El case Sregl is

when 51 =>
&3] if a='1' then
B elsif b='1l' then *—
Sregl <= 33;
2lsif a='0' and b='0' then g—— &= 2rd A=V
when 32 =x
&3] if s='0' then
when 33 =x
[# if b='0' then
when 34 => F="0"Fmd =10
&3] if a='0"' and k='0"' then
when others =>
null;
end case;
end if:
end if:

end process;

end diagram arch;

4 (171 = I 0
- | I RN =

A =i
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case Sregl i=s
when 31 =>
if a and [(not b)) then
elsif a and c then
el=sif & and b then
when 3z =x
if (not a) and (not b) then
o andc 2lzif (not a) and ¢ then
T el=zif (not &) and b then

reset="1"

e The Junction is an
additional  graphical
object that simplifies
the creation and
analysis of  state

of {rot B d andthot b)

when 33 =>

diagrams- if d and (not b)) then
- . 2lsif d and o then
e Junction IS d elzif d and b then
"connector" that Then e T
enables a set of =nd sase

transitions to be case Sregl is

replaced by another e T it ant (ot B tnen
= el=zif (a) and (o) then
reduced set _o_f state Sl fm e o) ohen
to-state transitions. when 52 =»
. if (not a) and (not bl then
e The less transitions on elsif (not &) and (¢} then
. elzsif [(not a) and (b hen
a state diagram, the chen ma e BT
easier its evaluation is. if (d] and (not by then

el=sif (d) and (c) then
el=zif (d) and (h) then
when others =>
null;
end case:

' '-_-;;.II'-. T
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e Once a part of the state diagram has been B
selected, it can be converted to a Hierarchical r -
State. If you work on very complex state machine ,q
projects, you can use Convert to Hierarchical e '
State option to decompose your machine and - |
make the resulting diagram easier to document | d‘ =
and analyze for you and other designers.

w Hierarchical State
@J Push Hierarchical State

Edit Using HDE »

Border Colar, .,

g v Filled
" o i Fill Calar. ..

/ y _1 Y
1 I . - %ﬁ 5 ' 6.0 inch =
‘-— e i —|C|:|nvert5 ko hierarchical state| Initial Size

TBs | i
| ! ’
/ f ! ; ] T — ",
; | fa= 0" oy BT o A= T —
a |

{ | i’ #="f"and batl
.'“'._ | /
AR = i 7! it e

| < ies.

4
; L o

| ;

| E, e

| : - h 4

| e o T LR e =g

o Ex
= =
---\. —— o T e S,
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Contents of the state register can be passed to a
combinatorial output vector. This is useful when creating
Full Moore machines and for debugging purposes as well.

Module: COMTROL

Ao
[ CLK I END MERSURE
Machine P " @EI [ sTaRT I ensnie
achine Properties [O-reser e vectortz 0
Comment ] Synthesziz Attnbutes ] Wiew Tests ]
General State Hegister l Resst |  Defauls | GATE = Ibl;
END_MEASURE = 1'b1;

EMABLE = 1'bD;

State Register Port

Select output part. The state register will be put an thiz part.
Selected port should be of the range that allows encoding all states,
have proper type [Std_Logic [WHDL] or Logic [Verlog),
Combinatarial] and it should not be used for any other purpoges.

Option iz enabled for Werlog and WHOL [M'Defining states uze:
Subtypes & Constants' in Code Generation Settings muzst be
zelected].

| LHOnEs: j

< NIONE:
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Synthesis attributes can be added to the generated HDL
code to better control and improve FSM synthesis results.

Code Generation Settings

e Enable Synthesis Attributes and choose

the tool you would like to use for syntesis o S At
in Code Generation Settings

Select Spntheziz Tool:

General] Deszign Unit Name] Design Unit Header  Spnthesis Attributes ]‘u"ariables]

: |5_l,lr1|:u|ic:it_l,I Synplify Pra 7.5 j
e Select the appropriate values for Cypss Wap S Lilrton -
attributes supported by your synthesis gSFpEM&" ’

| "-" '||'. ifu f 5
tool.

General ] State Regizter ] Fezet ] Defaults ]

Conmmett Synthesziz Attnbutes Wiew Tests ]
Selected Synthesis Toal: Synplicity Synplify Pro 7.x
Attribute W alue
SYN_EMCODIMG Dizable
SYN_STATE_MACHIME Te
SYN_PRESERWE Falze

SYN_EMUM_ENCODIMG [wer. 7.3.1 or later] :Enable

[ ok | concel |
s===\LLEL
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e The State Diagram
Editor generates the
documentation for a
state machine project.

e The ASF Report is an
auxiliary  tool that
gathers complete
information about the
created state machine.

e It contains details of
port types, structure of
the design hierarchy
tree, specified reset
signal(s) and active
clock's edge, headers,
etc.

ASF Report File - Bjack c.asf

Created on Mon Feb 07 16:34:47 2005

Source file: C:\My_ Designs'Samples 63%Bjackhsrc)Bjack c.asf
Target HDL: VHDL

Entity : bjack c

Architecture: bjack o arch R
¥ Show hidden iterms

Design Tnit Header:

library IEEE;

use IEEE.std logic_l1l64.all;

use IEEE.std logie_arith.all:

use IEEE.std logic_unsigned.all;

Set Target HOL. ..

Code Generation Settings...

Ports : %72 Generate HOL Code

BUST (Cutput port, Combinatorial, Type: Std Logic)
CARD[3:0] (Input port, Type: Std Logic)

CLOCE (Input port, Clock signal, Type: Std Logic)
HAND[4:0] {(Cutput port, Registered, Type: 53td Logic
HOLD [(Output port, Combinatorial, Type: 3td Logic)
NEW C (Input port, Type: Std Logic)

NEW & (Input port, Type: Std Logic)

NEXZT C [(Qutput port, Combinatorial, Type: 3td Logic

Testhench Generation Settings. ..
* Generate Testhench

1 view)Sart Chiects. ..

T

Signals:
Total[4:0] (Registered, Type: 3td Logic)

State Machine: EBlackJack

Machine type: synchronous.

Clock Jignal: CLOCE, Active Edge: Rising
Encoding: Encoded One-Hot

Unsatisfied Conditions: Hold

Illegal States: Don't care

Variables:

Ace (Type: Boolean)

Hierarchy Tree: C:4My Designs' Sawples_63%BjackhsrehBjack c.asf

State Machine: EBlackJack
|__H1

% bjack_c.asf : 2 asf report fil. .

==L DEC

The E'esu;n Verification Company



Part 4




e Set up Designs Using Wizards in Design Browser
e Archive Designs
e (Create Revisions

e Use Library Manager:
e Browse Libraries
e Add New Libraries
o Update Existing Libraries

e Create Macro Command Files

e Use Tcl/Tk, Perl and VBasic Scripts
o Add External Tools to Active-HDL
e Plug in IP Cores

e Using Source Control

AL DELC
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The Design Browser is a tool designed for managing the

attached design resources.

e Add, remove, view, modify, or perform
another specific operation on the
resource files.

e View the contents of the libraries
present in the current design.

e View the elaborated structure of the
currently selected simulation top-level
design unit.

e View objects defined within specific
regions of the simulated design units.

x

| afilter_Functional_tb {tb_architecture)

[~

(] |Unsnrted

LT " b

Y

Workspace 'mixed_¥HDL_¥erilog_EDIF"; 1 design

~ 5 mixed_VYHDL_Verilog_EDIF

&% Add Mew Fils

+H ] andz. v

+ ] . f and3.v

+1 . and4.y

+ & .f cbdce.vhd

+ i oscily

+ & f czor whd

+ 15/ CRY.edn

+ & ./ pfdiv.vhd

+HE= f filcer .bde

+{ T} Testbench

i mixed_¥HDL_vYerilog_EDIF library
By Multiple-Unit
a c2or (c2or)
a filter_functional_tb (th_architecture)
a chdce {chace)
a filker (Filkat)
& cfdiv (pFdivy
% all-verilag
% anos

Files ¥ Structure &3 Resources

L3

ALDEL
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- X

The Design Browser window includes [amw ]

o] | Unsorted

0 Workspace ‘'mixed_¥HDL_¥erilog_EDIF'": 1 design{s)
th ree ta b S . =8 mixed YHDL Verilog_EDIF
&N Add Mew File
++ & andz v
+F & and3.y
+ (& f andd v
+1 & .f cbdce.vhd
+F & Joscil.y
- &l .fczar.vhd

e The Files tab shows resource files
attached to the design and displays the
contents of the default working library.

B coor (2o
B /R dn

m cry
-1 & . pFdiv.vhd

B pfdiv (pFdiv)
—He f filker.bde

e The Structure tab shows the T e
h Iera rCh Ical Stru Ctu re Of the to p-IeveI + 5 fFilker1_functional_th,vhd

&8 run_rtl.do
-ifif mised_¥HDL_verilog_EDIF library

design unit, along with objects defined gy

B coor (2o

within the currently selected design 2 er Lot . srcecr
B Filker (Filker)

reg |On . B pfdiv (pFdiv)
Q All-verilog

&% ano3

o -1 L= T N R

0

&% Ano2

e The Resources tab displays resource &

files sorted according to file types. an ,

"B Files ¥ Structure 3 Resources

ALDEL
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The Files tab shows resource files attached to the design
and displays the contents of the default working library.

e The design contents are displayed as an expandable hierarchical
tree. Each file is represented by a separate icon. Branches with
source files can be expanded to show design units (except
packages and package bodies) contained within them.

e Resource files can be grouped in hierarchical folders. Folders
displayed on the Files tab correspond to file folders residing in the
folder $DSNLISrc where $DSN denotes the current design folder.

e The lower part of the tree shows the default working library branch
with compiled design units. Each design unit type is represented by
a specific icon.

Thea E'esu;r. Verification Company



This chart shows the available
resource file types with their

default file extensions and

images:

5

ox
52

m % EE A

&5 08

Active-HDL warkspace file
Active-CAD project
Active-CAD test vectar
Active-HDL design file
Advanced Dataflow file
ASDE Simulation Database/Configuration file
Basic script

Block Diagram Editor file
CiC++, Handel-C file

CAC++ Configuration file
Configuration file
Dynamically-linked library file

Diramwiing

icon

AYS

POF

ASC

ADF

ADC

ASDE, AWC
BAS

BDE

C, CC, CPP, Cxx, H, HH, HPP, HxX, HCC, HCH
DL

WHD

DLL

AFC

EE B O

on
52

BB &

EDIF netlist
EDIF schematic

Folder

External file

Handel-C project file
HTML docurment
List file

Macra file

Memary YWiewer file
Perl script

SDF file

State Diagram Editor file
Symboal sheet

Tel script

Text file

Yerilog source code
“erilog testbench
%HDL source code
WHOL testbench
Yiewlogic schematic

Waveform file

List file {waveform format compatible)
Yerilog Yalue Change Dump file
Extended Yerilog Yalue Change Dump file

HMF netlist

EDF, EDM, EDO
EDI, EDS

HP
HTM, HTML

LST

DO

MEM, HEX, MIF

PL, P

SDF, SDO

ASF

BDS

TCL, TK

™

Y, VEI, VEO, ¥CD, W0, ¥M, ¥MD, VLB, VLG
W, VEI, VEO, WCD, O

WHD, WHDL, YHQ, TVHD, VHO, VHM, VHI
HD, WHDL, VHQ, WHO

1

AWE, LT, wCD

HMNF

AL DELC
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It is very easy to recognize whether your source file is controlled by an
external revision control system and what Active-HDL status your
source has while working with it.

=

The Design Browser-Files tab distinguishes sources

|H|F"t”j””‘“°”a"“ . =l and their status in the source revision control
2 | Unsorted
Workspace ‘'mixed_¥YHDL_V¥erilog_EDIF SyStems as fO”OWS:
—E mixed_YHDL_¥erilog_EDIF ) .
Add ew Fis - the sources checked out are displayed in blue,
1 +H ] andz v
? peved - the sources located in the Source Revision Control
0@ chdce.vnd system but not checked out yet are displayed in
5 W ol black
4 + (& . f czor.vhd ac /
+4
5wy - the sources excluded from compilation are
+ filker. bde z 4 ¥
R et displayed as italics,
+fif mixed_¥YHDL_Verilog_EDIF library —
li »| -the sources not added to the Source Revision
S Fles /¥ Stuetre LResouces | | Control system are displayed in gray.

ALDEL
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UGN Design Simulation Tools  Window

e Active-HDL provides dedicated dialogs that allow

Add Mew Design to Warkspace

Fy—— to precisely specify the order the designs and

Workepocs Compltation Dr der

Mg e ey e cmismone s F1l€S WithIN these designs will be compiled in.
[z ]

WD _Wenlog EDHF_C_VHPWMOL_Venbog EDIF_C_WHE
1 i Delete simulation data

Workspace Compilation Order allows you to
modify (by using drag&drop) the order the
designs added to the current workspace will be
compiled. The order can be preserved and saved
in @ macro file and then used in the batch mode
compilation.

Deesign Compilation O ider -
- @, Add Files to Design...

T Dk bl s i The Design Compilation Order dialog box is

corngried By defal, te comepdslion el i based on 5 e ol oe

e Vo similar to the Workspace Compilation Order
ki :f:::;':"* n,_,ﬁ,mr,_;;. & Comple A ih e Reorder window but it allows you to change the order of
i ﬁ }-':,- gt S ﬂ:ﬁiwrl OESIGHREWSHEL

HDL source files being compiled within the

ﬂ .wa

Generate Macro..,

'-=: o design. In this window, by dragging and

_tm

Sy dropping sources, you can specify the order used

-]
@ @ smctoscl_c_veplehd
E

B e s during the compilation of the active design.

b
1% i Lot T avbercil i _tovhd

4 *

T Durge D | Goermstnbscn. | Holo I f-.: _ME'C
-I'I'I—-r!'—'_" -"
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The branch of the tree headed by the library icon il shows design units
stored within the default working library. Unlike the Library Manager,
the Files tab shows only those units that can be selected as top-level
design units for simulation.

=] VHDL design entity-architecture pair
VHDD entity without architecture
Configuration declaration

Verilog module

SystemC module

EDIF cell

Architecture body

The E'esu;r. Verification Company



The Structure tab is comprised of two parts.

x

e eeses <] - 1he upper part shows the hierarchical structure
= ?ﬁlter_funf:tinn..al_th(th_architecture) Of the top—level deSign unit.

Tk UUT : Filker (Filker)
¥

Bz i - The lower part displays HDL objects defined
[ within the selected design region with their value.
£ WRITE_TO_FILE
& STIMULLS . . . -
- Basacax The hierarchical structure is a result of elaboration
B e e s of a design and consists of blocks and processes.

P | ieee.std_logic_textio
P | vl.¥verilog_logic

lcon description VHDL Verilog | EDIF | SystemC
P | ieee.std_logic_arith
T component T module
| = These icons represent blocks. T built-in symboal | B primitive | 1F cell T module
Mame Yalue | Uy uDp
Lgals x
o CLR x These icons represents concurrent o B
=R x statements.
 Fi x
R % This icon represents packages
g « used by the currently elabarated &
K . - i i .
[21 Files .%F Structure /3Resources ol e

AL DELC
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The hierarchical structure resulting from elaboration of a design consists
of blocks and processes.

After the compilation the “Top-Level” unit is detected.

e A block results from elaboration of one of the following
concurrent statements:

— Block statement
— Generate statement (zero, one or more blocks may result)
— Component instantiation statements

e A process results from elaboration of one of the concurrent
statements.

— Process statement

— Concurrent procedure call statement

— Concurrent assertion statement

— Concurrent signal assignment statement

AL DELC
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The following icons are used for HDL objects on the object
list in the lower part of the Structure tab:

VHDL Verilog EDIF SystemC

o port of mode in e input port o input port o input port

« port of mode out = outputport | = output port | = output port

= port of mode inout = inout port = inout port
- port of mode buffer

- port of mode linkage

ar signal ar net ar et

W= variable R= register

C= constant

G= fenefic F= parameter

F= file

You can choose which columns are
to be displayed. To do this, right-
click the columns header and check
the columns you want to view.

Walue |Lask Malue |Last Event Time [

= CLKIN  iskd_logic i

o= RESET sbd_logic 0 1 45ns
+ BN sbd_logic_wector(3 downto @) 0 ] Ofs
© CLEQUT  std_logic 0 ] Ofs
! ar CLEIMA sbd_logic ] 1 310ns
aroqd_ink sbd_logic 1 0 240ns "
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You can create several architectures for the same entity and easily

prepare configuration declaration for your design.

e
t Architect igurati =
|Etestbench_cnt_bcd_conf Wiew Source: Instantiation £ECL Archileciures.onfigiration |Etestbench_cnt_bcd_conf J
= {F testbench_cnt_bed_conf : testh Wigw Source: Interface B cnt_bed —{F testbench_cnt_bcd_conf : testbench #
Yiew Source: Implementation = UUT : Freq_top (freq_kop,
-k LUT : Freq_top (freq_tap) pl Truur i )
-4k U2 : hexzled (hexzled) +- Lk U2 : hexzled (hex2led)
+-{F U3 1 hex2led (hex2led) / \ #-TF U3 : hexZled (hexzled)
-k L4 : hexeled (hexzled) A +-1k U4 : hezled (hexzled)
+-LF U5 1 hexzled thexzled) Tk S : hexzled (hexled)
+-TF U0 ¢ contral {control_arch) \ -k L0 : control (ontrol_arh)
SRS " ent bed font tu:l"l Add to Wavefarm =0k s cnk_bed fonk g
¥ |_|1 "cnt c"nt b) gnssign_from_in (GATE)
. iy CHT1
+-2Fuz : ene_b (one_at) Select Architecture/Configuration Btz
+ gUS : cnt_4|; Ecnt—ng Create Mew Configuration... ,Tl Cancel & o3
+ U4 cnt_4b {cnt_4
TrUS: andz DCNT4
r g and2 & Assign (AND1) - .
O U7 ¢ ande B C:\My_DesignsiSamples_63%Freq_mete B Assign (AMDZ) E|§|
S i I v y y " ; ’ £ Assign (ANDS) —
line__77 File Edit Search ‘Wiew ‘Workspace Design  Sinl B e 77 «
< » citestbench_cnt_bed_conf.v. = w*line__ -
»
"B Files . 3F Structure (iqResources, fo0 Iook Window Help « = i Gl .‘ : - 2
= = T B R e » Z 4 Erconfiguration testhench cnf [8  Files 3 Stucture (ZgResources f“
2 4 Eeonfiguration testbench cnt _bod conf of testhench is Z‘ B Efor stimulusfromfile
25 Efor stimulusfromfile 26 = for UOT : freq top
ZA = for UOT : freq top 7 use entity freq meter.freq top (freg top): J
27 use entity freq meter.freq top (fregq top): _ =5 = for fregq top
s B for freq top zo =] for Ul : ent bed -
r = for U1 : ent bed h 0 use entity freg meter.cnt bed (cnt bedz2) Yy
50 use entity freq meter.cnt beod (cnt bed); + - - - -
- - - end for: @
51 end for: Q2 —
52 I for U2 : hexzZled = G2 for U2 : hexZled T
4 » 1 3
Ln 32,Cal 1 MM (TS Lr1,Col 1 MU (TMS

Configuration file

tomaticall — ==
automatically updated . %EME’C
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The Resources tab shows resource files existing in the
design sorted by their extension. The files are displayed in
resource folders. For each resource folder you can define:

x

e Folder name. [Bltestbench_cnt_bed_corf =
e Set of file extensions. The resource folder Tl i
will include resource files with matching el
extensions only. 5] consoedog
[®  CNT_BCD.hm
e File folder to be scanned for resource s e
files. The Design Browser will scan the am
contents of the specified file folder and all =R
of its subfolders. You can specify a folder | o B patomie
that does not belong to the current Wavefor auf
design. b s
+ Memar
NOTE: Resource folders have nothing to do with file folders. _E o e
They exist only on the Resources tab of the Design Browser. | 2 Files % Structure ; CiResources

& ALDEL
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Active-HDL provides you with a Wizard that lets you pack all design or
workspace contents into one ZIP archive.

Archive Desipn - Archive Settings

e To pack vyour design use the
Archive design option from the | =7 7 == |
Desigh menu or  Archive e s .
Workspace from Workspace
menu.

e Select the destination directory and -
some comments if you wish. = v =

- - - 1 kg

e Active-HDL adds all design files and | e

lets you specify additional files. o i o
5 . w il ek v BIER

e Archive the Workspace or Design v POEDN
contents by clicking the Start i e
button. " e e

o After the design has been archived,
you can send it via e-mail. S | e | e

Note:You can extract designs using any program supporting ZIP compression format.

The E'esu;n Verification Company



For safety reasons you can create backup revisions of your
design. To speed up the process, Active-HDL offers you the

Backup Revision wizard.

Label:

* To backup your design, select | °=
the Backup Revision option | comens

from the Design menu. Riease o atkel
e Type the revision name and a
comment.
e Start the process by clicking | isess |

the OK button.

(] | Cancel |

Note: Each revision is identified by its number assigned automatically during
creation of a revision.

'.I'he E'esu;n Werification Company



When you need to restore one of the previous revisions,
use the Restore Revision option from the Design menu.

BEEELN Simulation Waveform Tools  wWindow  Help
[, Add Files to Design

e To restore your design from a

. =l @ Compile all

previously saved revision, £ Compio Al i oorder
SeIeCt the Restore ReVISIon Design Compilation Order,, ___#/
option from the Design menu. |,

extore folder: bt -

[E:y Desians

e Select the revision. vasor [T o :
YEROO wer 11,1 2004-09-24 16:31:58 Festare Design...
wer 1.4 2004-093-24 16:32:09
VERDOZ wer 2.0 2004-03-24 16:33:35 Releaze to Market

e Start the process by clicking
the OK button.

(1] 4 | Delete Cancel ‘
I e
AL DEC

The Design Werification Company




Library Manager is designed for managing HDL libraries. It allows
you to perform the following operations on libraries and their contents:

i attach Library. ..

e Create new libraries and setting up the working mode. BN Create Library...
e Attach, detach and delete libraries. Akt 5ymbols Tonbo
e Edit logical names of libraries. Rename

Compack

e Refresh, compact and empty libraries. Empty

lil| Library Manager g@g| fi Detach
«

File Edit Seatch Wiew ‘Workspace Design  Simulation  Library  Tools  Window  Help X QEIEtE Delete
i §% | Refresh Library
Vendor |Made | Camnment A |Unit Mame |Secondary Uit Mame |Source Tvpe |Target Language | Symbal Read Ol'lh.-'
E conkral control % state diagram  WHDL Mo -

ACTEL ACTEL VERILOG LIBRARY E counter counter [E] Source Code  WHOL Mo

ACTEL % POST PR TIMING SIMULATION LIBRAR E top_counter top_counter 40 Block diagram  WHDL Mo
G aapexii ALTERA % POST PER TIMIMG SIMULATION LIBRAR
G éaldec ALDEC % ALDEC LIBRARY WITH PROCEDURES F.
G _.ﬂactl ACTEL % POST PER TIMIMG SIMULATION LIBRAR V' th t t f I H b H
G jaSDDk ACTEL % POST PER TIMIMG SIMULATION LIBRAR . I eW e CO n e n S O I ra rl es ]
G & ad0mx ACTEL % PCST PER. TIMIMG SIMULATION LIBRAR
G A a3200dx ACTEL By POST P&R TIMING SIMULATION LIBRAR 1 1F

o t

G _-ﬂa‘}me ACTEL % POST PER TIMIMG SIMULATION LIERAR IeW e Sou rce CO e O S eCI I C
G _.ﬂaS‘isxa ACTEL % POST PER TIMIMG SIMULATION LIBRAR - -
G & a54sx AcTEL By POST PaR TIMING SIMULATION LIBRAF I | b ra ry u n |ts .
G jactS ACTEL % POST PER TIMIMG SIMULATION LIBRAR
G _.ﬂath ACTEL % POST PER TIMIMG SIMULATION LIBRAR D I t 'f' | M b 't
G £ am WILIME By WILIME CPLD WHDL LIBRARY ® e e e SpeCI IC | ra I'y U n | S .
G @altera exemplar ALTERA Eﬁ FUMCTIONAL LIBRARY FOR ALTERA DE %
< > < ¥ |
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The Library Manager window contains two panels.
The left pane shows a list of currently attached libraries and their

parameters. It has five columns:
e Library - displaying the logical name of the library.

e Vendor - displaying library vendor
e Mode - displaying the mode of the library:
e Read/Write (R/W)
e Read/Only (R/O)
e Comment - displaying an optional comment providing a short
description of the library contents.

e Directory - displaying the library index file with the full path.

| Libiary | Vendaor | Maode | Carmmenkt | Direckary
& @2 cxd001_ram CHIPEXPRESS % CHIP Express WHDL SIMULATION LIBRARY  Z:\Program FilesiAldechActive-HOL &, 3\vliblcx4001 _ramicx4001_ram.lib
B @2 Cxd001_jo HIPEXPRESS % CHIP Express WHDL SIMULATION LIBRARY  Z:\Program Filesialdechactive-HOL &, 3hvliblcx4001 _iohcx4001_jo.lib

G @ cxd001 _core CHIPEXPRESS % CHIP Express YHOL SIMULATION LIBRARY  Ci\Program Files\aldeciActive-HDL &, 3 vliblox 4001 _corecxd001 _core, lib
G @ cxS000_core  CHIPEXPRESS % CHIP Express YHOL SIMULATION LIBRARY  Cr\Program Files\aldeciActive-HOL &, 3 vlibhcxS000_corelcxS000_core, lib
£ ‘}'cypress CYPRESS % LIBRARY COMTAIMIMNG FUNCTIOMAL COM, ., Cr\Program Files\aldectActive-HOL &, 3WWLIE\cyvpressicvpress, LI

£ acyclnne ALTERA, Bﬁ) POST PER TIMIMG SIMULATION LIBRARY ... CHiProgram FilesiAldec)Active-HOL &, 3vlibloyclone) cyvclone. lib

i acyclaneii ALTERA, % POST PR TIMIMG SIMULATION LIBRARY ... CiiProgram FilesialdectActive-HOL &, 3 vlibh oy cloneIloyclone Il ik

AL DELC
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The right pane shows library units within the library selected in the left
panel. The panel contains the following columns:

e Unit Name - displays library units contained in the selected library.
o Secondary Unit Name - displays secondary unit name of library unit

e Source Type - displays information about the type of the source
document containing description of a specific architecture body. The
available types are: Source Code, Block Diagram, State Diagram,
and EDIF Netlist.

e Target Language - Indicates the language of the source code from
which the library unit was effectively compiled

e Symbol - Indicates if the primary library unit has a block diagram symbol
in the library

e Simulation Data - shows whether a specific architecture body or EDIF
module has simulation data (YES) or not (NO).
=ALDNEC
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Library Units and Secondary Units are represented by the following
symbols:
Secandary Library Units

EDIF

Wwatyd AldeCCom

e
i
-
B oyt

I

E
D

Cells

B
Result fram the compilation of EDIF netlists.

N -

Empty Symbhols
@ |Units of unspecified language, unspecified source
type, and without simulation data

The Design j'Ja-f:_a_r'j.f'in:a’tl-:- n Compan ¥



When a VHDL package is selected in right panel, the Package
Contents panel will appear. This panel contains the names of the
declarations in this package.

The following icons are used to represent declarations within VHDL
packages:

function declaration

procedure declaration

o] Declaration |
f

E

1T

component declaration

i)

constant declaration
g signal declaration

shared variable declaration

=3
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To work with libraries obtained from independent providers, add them
in the Library Manager window.

e To add a new library in the Library gpratone
Manager window, use the Attach Gim
Library command in the pop-up menu or 5 :
click the i toolbar button. g ot T %

e In the Open window, navigate to the 2 compact %
foldler ~ where  the  library s O g ooty 5
stored and select its name. Attach the G X Delte Delete )
library clicking the Open button. g _Relroshrry %

Note: Standard libraries are attached to the list during installation. Active-HDL
comes with precompiled standard libraries. —

The Besu;n Verification Company



You can create new libraries from previously compiled

designs. For this purpose use the New Library Wizard.

Thig wizard will create a new design library

e Choose the Create Library
option from the Library
menu or click #% . This will
start the New Library
Wizard.

e Specify the source files for
the library contents.

e Compile the Ilibrary by
clicking the Finish button.

Tupe the name of the library:

|my_0biects

<4 The name specified here will be used as the logical
<5 name of the library. Y'ou can change the logical name

Select source files to be compiled into the new library. You can
zelect HDL source files, block diagram and state diagram files.

The following files will be compiled into the news library:

Path | Cantents |
chriy_designsheamples_B3vmived_desig.. Verlog Source Co...
c:my_designshsamples_E3mized_desig... Verlog Source Co...
c:hmy_designsheamples_B3mixed_desig.. “Verlog Source Co...

Add Files...

Note: You can create an empty library for
later use.

<Back [[THews |  Cancel |
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Active-HDL's macro language has been designed to enable the user to
work with Active-HDL without using the graphical user interface (GUI).
You can get most of the Active-HDL functionality by entering the
appropriate macro commands in the Console window and without
touching the mouse.

e To execute a single macro command, enter it in the Console window
with appropriate parameters. The moment you press Enter, the
command will be executed.

e To execute a macro command file that contains a sequence of macro
commands, enter the following command line in the Console
window:

do <filename> [ <parameter value> ...]
e To find out more about particular command, type the line:

help <command name>

This will open the Help window with the topic describing the
command behavior and syntax.

AL DEC
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om gates.vhd
om bijack c.ast
om disp units.vhd
om bjack.wvhd
om testhench.vhd
aet top-level and initizlize the simulator
1z Sim testbench TESTEENCH ARCH
invoke Waveform Viewer window, add signals to Waveform

- asim — simulates selected architecture = -«

15 wave GEN RES

- wave — adds signals to Waveform Editor © =Z&

is wawve START

The fundamental macro commands are: ;

=l

- comp — compiles the given file g

11

O KD oD oD D @
0o nooo

12 wave BU3T

e run - runs the simulation By o

WV E
2l run 5720 ns

e endsim — terminates the simulation B o

Workspace 'BottomUp': 1 design(s)
— BottomUp
g% Add New File
-2/ Functional
£ Control. e * You can execute the macro

+ (&l counter,vhd

10 Jtop_courter e command files in the Design

o Browser window by selecting

Execute from the context menu.

B, Add File to design

+

@ Compile Al
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Active-HDL provides also a very convenient mechanism for automated
generation of compilation macros for entire Workspace and Designs.
These macros can be also generated for VSIimSA standalone simulator
for use in batch mode.

Design Compilation Order,

The Design Compilation Order option allows pou to define the|
default, the: compilation order iz baged on a file order zet in D
If the Spnchronize Compilation Order with D esign Braveser File
order fallaws the changes in the file order set in Design Brow:
mode.

If thiz option iz nat checked then the design compilation orde
the Desigh Browser window.

Generate Macro

This option creates a macra that allows wou to compile source files of yaur active design an
the bagis of either the design compilation order settings, the commands you have iszued in
the command prompt, or the sequence of operations performed from GLUI

X

Generated macro name :

|compile.do
[w Add ta design [ Generate for batch mode

tacro twpe ;

Browse

lesigns\Samples_63wmixed VHDL_Verilog EDIF‘srcicompile. do E@E|

[ Synchronize Compilation Order with Design Browser File | Genetate compilation macto based on compilation ordet ggn Yiew Wiepeme DSty Saubin ffs Wido (D «
~ . . L
Drder CAMy._Designs\Gamples_E3vmised_WHOL_ Ve Generate simulation macra based on compilation arder \ % | j fBoRlel
1 MgrchandZ vy " Save user command history fram command prompt "IDSN/srodand? v
2 harchand3 . . " =
p SIEhand.a. " Save user command histary from console.log o —dbg DSN/sre/ands. v
3 Marchandd. v r —dbg "3D arc/andd.v"
4 Marchcbdoe vhd —dbg "$DSN/srofchdce.vhd™
5 Marchoscil v T Generate Cancel Help by —dbg "$DSN/srofoscil.v"
B Marchc2orvhd —dbg "SDSHN/srefe2or.vhd!
7 .'\src\CH.\i.edn 7 edfconmp "§DSN/sre/crv.edn" -
3 o .\src\p_fdlv.vhd = acom —dbg "$DSN/sre/pidiv. vhd" +
9 - Agrchfiler. bde . _ i=] acom -dbg "$DSH/sro/filter.bde” @
10 & AarchTesthenchhfiter]_functional_th.vhd 10 acom -dbg "$D3N/sro/testbench/filterl functional th.vhd" T
< > - - »
Ok Cancel Change Order Help
. | Ln 1,Col 1 MM IS




Tcl (Tool Command Language) is a simple yet powerful scripting
language for controlling and extending applications. Tcl together with
its Tk extension, provide a programming system for developing and
using graphical user interface (GUI) applications.

A Tcl/Tk script is a text file containing a program created in the Tcl
language.

e Tcl/Tk script can be either executed from Design Browser context
menu or from the Console by entering the runscript command
followed by the script file name:

runscript <scriptname> [ <parameter value> ...]

e Tcl/Tk scripts can provide the same functionality as the Active-HDL
macro language.
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A Tcl script can call other scripts of any type (BASIC, Perl, Tcl), as well as a
macro command file. To enable this, the following line should be included in
the Tcl script file:

package require ::aldec::scripter 1.0

To execute a BASIC script, use the following statement:

: :aldec: :scripter: :ExecuteScript runscript
<script filename> <parameters>"

wmm withdraw .

To execute a Tcl script, use the following statement:  # som sermmes

wn withdraw .
package require mredia
package require :@:aldec::iscripter 1.0

Source " <Script_filename>" et dsn [::aldec::scripter::GetVariskble "d=n')]

To execute a Perl script, use the following statement: = soces v

acom disp units.vhd
acom bjack c.ast
acot biack.vhd

: :aldec: :scripter: :RunConsoleCommand
"<script filename>" "<parameters>"

asim bjack structure

To execute the macro file, use the following statement:

::aldec: :scripter: :RunDo "<script filename>"
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Active-HDL comes with a Modulator example that employs a Tcl/Tk
script to run an automated simulation. Tcl/Tk scripts are executed in
Active-HDL similarly to the macro command files.

e Select the TCL/TK file in the Design Browser window, then choose
the Execute command from the context menu.

Workspace ‘'modulator’; 1 design{s]

S8 modulator The simulation is controlled from within the Tcl/Tk
g% Add New File - s L . - 1
L i e vt window by clicking appropriate buttons or sliding the
2 + (& f CosineGeneratar, vhd SC rOI I ba [S. MODLATOR, 0 TELITH
3 x Jsawgeneratnr.vhd TII"M.HI#:H::I&L"J;“EE o Séive' Bl SpRIopoEe oeclalnt
4 ¥ JI’I’IU'tiD"EI’."."hd %ﬂtﬂl}lw;ﬁ;!azmﬂﬁwlh::m:mﬂHMM tedions
5 +HE- . f rodulakar, bde Loy .'ﬂfff.f:ﬂ'f"ﬁ;“:fﬂﬁx
. 73R Modulator, bol }f_\ Fal 1 A -
Open ;\;p-—- -IL lbz- -E; RESTART
Remove 1 [ Wiz 1 B MHz= | B Wiz
[, Add file to design 100NS
3/
& ] o
@ Cormpile &l - - - EXIT
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Active-HDL allows you to work with Perl and VisualBasic scripts as well.

e Perl and Basic scripts can be invoked from the Design Browser or
from the Console window.

e To execute a script file in the Design Browser, add it to the
design using the Add New File wizard. Then right-click on the
script file and choose the Execute option from the context menu.

e In the Console window, enter the runscript command followed by
the script file name:

runscript <scriptname> [ <parameter value> ...]

Note: In order to execute scripts from the Console window without necessity
to use runscript command, BASIC scripts should be placed in the Scripts folder
located in the Active-HDL home directory and Per/ scripts should be stored in

the Scripts/Per/ subfolder.
AL LEL
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The Active-HDL command interpreter provides a few special features related to

the string interpretation:

e Any string surrounded by brace brackets ({ }) is treated exactly as it looks.
This is useful when you use values (for example, strings with spaces or
other special characters inside) that would be normally misinterpreted:

set time 10" #this command will fail (# Error: missing ")

set time {10"} #this command will succeed

e The exclamation mark (!) sign preceding a
string allows executing system shell
commands. The Console window also
allows wusers to execute system shell

commands.
set -- displays the Aldec’s environment
variables, while
Iset -- displays the system variables.

et time 107 ~
# Error: missing "

set tCime {10"}

echo $time

# 107

set

# ALDEC="C:%Program Files'ildechictive-HDL 6.3"

# BREAKASSERTLEVEL="3"

# BUILTINBREAEASSERTLEVEL="3"

# CURDOC=""

# DESIGNS="C:\My_Designs"

# DSN="C:%WMy_Designs\Samples_ 634 Modulator™

# DENNAME="modulator"

# DESNPATH="C:\My Designs'\Sawples 63%Modulatorhmwodulator.adE” X

>
H  Console

AL DELC
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e Any string surrounded by square brackets ([ ]) is treated as a valid Active-HDL
macro language subcommand and executed in the first place. The result of
the subcommand replaces the square brackets before the higher level
command runs. This is used for nesting commands.

e The macro files can be easily created I
by using the GUI interface. Users can | = |

do this if the Commands transcript | 7. VIR | © e s

on Option in the Pl‘efe rences | Consae ‘é’;fr‘:;isd i g E;\; lao"gr;issages inlng fles
Environment | Console category is ||ema"" Dl o)
checked. When this option is checked, ||mesce
user actions are translated into the | o o T e s
Active-HDL Macro Language commands | *%ire..

and displayed in the Console window. |[|: cosise

Then, they can be copied and pasted | =™ § _Ddat | I

to a new script file. In the future, this
sequence of macro commands can be
executed automatically as a script.

= ALDELC
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Active-HDL allows you to call external tools from within the
environment. You can either create a new icon in the Tools menu for
any executable file or call it directly from the Console window using
runexe command.

e To set up a new icon in the [EEEEES ?)X)
Cateqony:
TOOIS menu Open the Erviranment "~
Preferences window and || =™ Henucomnand_ Sl
File Extensions Tooggle Coverage Viewer ~
SEIeCt the TOOI Category- Windows IP CORE Generatar
Console Accelerated wWaveform
® Type th e n a m e fo r th e .ilsyasnced optians My uzeful bool z
p rog ra m " E:DI-n\ljli-lla[;iEHE0m|:|ihar : -
([ ] N aVi g ate to th e fo I d e r W h e re Sim::::illoong ompler Command: |C: SWINDOWS notepad. exe J
H H Debugger rguments: *
the eXGCUta ble ﬁ Ie IS |Ocated . :ljmmy h;a[r;agiment iitial . :$[EUHDDC]
e The outcome of execution can ||Fwei I gt for rgurens Toaticar Crange
a I SO be re_d i rected to the : Eilleprrnaj::ﬁa“m [~ Capture Dutput inta Console YwWindow
CO“SOIe Wi ndOW E+dit|0_|[;|_ Editar w Drefault ak Cancel | Apply |

e Accept by clicking either
Apply or OK button.
AL DEC
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e To call an executable file from the Console window, use the runexe
macro command with the following syntax

runexe file name
where the file_name is the name of the external program to execute.
e If you would like to see the executable output in the Console
window use ! instead of runexe command.

runexe $DSN/synthesis/run.bat -
13D3N/aynthezis/run.bat

#

# C:\My Designs'\Samples 63%Modulatorhsynthesisrset XILINX=C:‘\eda‘\xilinx

#

# C:\My Designs'\Samples 63%Modulator)synthesisrcall "Ciieda\xilinxbbinhnthxst.exe"
—ifn multiplier.xst 1>rsynthesize.plg

#

# C:\My Designs'\Samples 63%Modulatorhsynthesisrcall

"Crihvedatxilinkhbintnthngozhdl.exe™ —-ofwt whodl —-intatyle silent -w multiplier.ngo
multiplier.vhd 1>>zynthesize.plg w

>
B Console

AL DELC
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With HDL Intellectual Property modules (IP cores) obtained from
various providers, you can build your design faster and with less
effort. IP cores usually come in the form of HDL code or EDIF netlist

files. The following steps must be taken to utilize an IP core module:

1. Open an existing design or set up a
new one. e

2. Use the Add New File dialog. - %%

3 . Select the E m pty fi Ie ta b a nd WH DEl_Dgzurce Block Diagram State Diagram SDSU_I,;zt:rEnEdE Ueril%guggurce
click the Add existing file button.

4. Navigate to the folder where the | feEmvfe
IP core file is saved. Click its name.

5. Click the Add button.

40
6. Instantiate the IP core to use it in 0k | ool |
the current project.
Note: The remaining steps are identical with the typical design development process. See

Part 1 and 2. —

The Besu;n Verification Company

#dd New File 3




Simple yet very useful IP modules can be also added to your design by
using the IP Core Generator tool from the Tools menu.

e EN windowe  Help

&5 Execute macro P Core Generator

Q Language Assistant ! ve rSiOI'l 7 3

.- Basic Elements
&b Generate Testbench. . ': Arithmetical Functions ’P core Generator

& Sequential Logic

ﬁ Co-Simulation Wizard For Simulink. ..
& Server Farm. ..

o _ _ \lemory Blocks

™3 Signal Alias Editar... iHars

ETD* Code2Graphics Conversion Wizard. .. ~ode Converters

YHPL/PLI Wizard estbench Elements

fi} Generate System( Transactors... ieroprocessors IP CORE Generator Overview
Communication App's

3D Active-CADIFDON Import eripheral Controllers :

f’qf Code Coverage Yiewer iscellaneous G € tt‘ n g S ta rte d

i Profiler Viewer &=, |P Pariners’ Links

':’qf Toggle Coverage Viewer
ﬁ IP CORE enerator k
[ Accelerated Waveform

Module Descriptions

“1AT _. e .
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The IP Core Generator allows you to generate fully synthesizable
and optimized VHDL or Verilog models.

model
name

Arithmetic Logic Unit

IP Core Generator

element Entity/Module name | vendor | Independent ~
Architecture name |alu_arch Language | WHDL -
type HDL
Data Width |4 -
e selection
CLK Mode
Ef ’T arith -
'CLK' type
|edge sensitive j
'CLR' type
A — synchronous  »| —~y
Split Buses [¥% - -
—_ configuration
Registered Ef
* ADD = SUB
* ADDCI| - SUBCI
cINCA | INCB
¢ DECA |~ DECB

disable/enable toggle

. the Generate
port polarity

button




Source Control enables communication between Active-HDL and
external Source Revision Control systems.

However, there are options that can be used or invoked from the
Source Revision Control system only. To use such features, you do not
need to leave the Active-HDL simulator to run your Source Revision
Control tool. You can use the Source Control Manager option from
the Tools | Source Control menu.

This option invokes your currently initialized Source Revision Control
system directly from the Active-HDL environment.

AL DELC
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To benefit from the tight integration between Active-HDL Design
Browser and your Source Revision Control software, you have initialize
your source control service in Active-HDL first.

Cateqgary:

e Open the Preferences |/ - 2
- Advanced opions Uszer Mame: |Mariusz
d f Compilation = :
window from the Tools |[zwee o
\.-" '| C '| aurce ontml Froyider
menu Simciction V5 SCC Pravider e Fivider
Debugger

temorny Management

Gen.z::la\;;r;ced D ataflow ;
o Select the Setup category ||_ece

File Headers

+- Copy Instantiation

E ditors ] Provider DLL: |E:'\F'rograrn FilessAldec\Active-HD L B.35BINAcvssce.dl
+- HOL Editar

+- Block Diagram Editor

® Inltlallze the Source || st=oisgenEdior

waveform Editor

Control Provider

w Default 0k | Cancel | Apply ‘
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afel M Window  Help
%ﬁ'a‘ Execute macro...
Q Language Assiskant
E Generate Testhench...
-‘ﬁ Co-Simulation Wizard For Simulink. ..
o Server Farm..,
% Signal Alias Editor...
__S Code2Graphics Conversion Wizard, . ChrHE
(& YHPLPLI Wizard
&} cenerate SystemC Transactors. ..

o Active-CAD/FDN Import
Cg' Code Coverage Yiewer
) Profiler Yiewer

C\?’ Togale Coverage Yiewer
s IP CORE Generator
Accelerated Waveform

Preferences...

Cuskomize. ..

Add Design ba Source Control

.34,}; Source Conkrol Manager

Now you can add your designs to Source Control System.

Open the Source
Control submenu
from the Tool
menul.

Select the Add
Design to Source
Control option.

The E'esu;n Verification Company



Workspace 'mixed_¥HDL_Yerilog_EDIF": 1 design({s)

Now the Source Control submenu - me: wo v eor

g% Add New File
345 Wi and? |

is available in the context menu of ™«

Excclude from Compilation
t h D = B Remaove
e es I g n rowse r [ [ Add File to design
Design Compilation Order. ..

Check Syntax

You can easily: o ek

B Analyze

e Check-in or check-out a file B

&2 Compile All with File Reorder

e Undo changes made after
the last check-out Er—

e Get the any version of file r—
e Show changes history

,—‘}' Undo Check Qut, .,

e Look for differences 5 v

¥ show Differences...
E&! Show Properties. ..
¥ pefresh Skatus

«¥ Remove from Source Control. .,
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Running Simulation

Part 5
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Simulation steps:

e Compile the design
e Set the top-level architecture
e Open Waveform Editor
e Drag the signals
e Initialize simulation
e Apply stimulators
e Advance simulation
o Verify results
e Save simulation run
=L DEL
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Open the freq_meter sample design. Before you start simulation, you
must compile the design files to reflect the latest changes. Remember
that saving the source file is not enough. Simulation is based on the
entities compiled into the working library.

@ Add Files to Design. ..

To compile the design you can choose ® croe
Jii.. ~ the Compile All or Compile Allin ===
@ Folder options from the pop-up menu e
B e in the Design Browser window. You -
& ot can also call the same commands from
Z:::“emmithFileReDrditrHc the Design menu. ProN—

Merge Design Source Files.. .

Backup revision

£ Create Mew Folder
Restore revision

Rename Archive Design...”
Source Contral 4 Restore Design. .
Properties. .. Alt+Enter
Compare Document with Symbal. ..
Update Symbols
- - - Update Diagrams
Note: The Compile All with File Reorder command

automatically compiles all design files in the specified . .

“¢compilation order. ==— :"‘J_DEC
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-4

|To|:|-LeveI selection ﬂ

o] | Unsorted

Simulation is carried out for the

g% Add Mew File

=P selected library architecture called
P8 top-/level architecture.
i Vreme

® R retherch e e ont e e To choose a top-level architecture, expand

+H_ 7}/ TestBench
@ add Mew Library H = = =

= [iﬂ freq_meter library the Workl ng I I bra ry I n the DeSIg n Browser
By Muliple-Unit w
a cantrol {cantrol_arch) WI n d OW .
B cnt_sh (cnt_sh)
B andz (andz)
@ cnt_bed (ont_bodz)
@ cnt_bed (ot _bed)

B & cooomes o Select the architecture and choose the Set

oo as Top-Level option from the pop-up
S Generate TestBench,.. men u =

. Generate Block Description For Simulink. ..
Add Mew Architecture. .,
Edit Symbal
Copry Declaration Chrl+C
< Copy SwstemiC Class Declaration
k 2 Fi Copy YHDL Instantiation L :F_ ME’C
Copy Verilog Instantiation r———— T
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To set up the Standard Waveform Viewer to observe simulation results please
choose Tools -> Preferences from the main menu. In the Preferences
window, scroll down and highlight Waveform viewer/Editor and make sure
that “Standard waveform viewer/Editor” is selected.

Window  Help Preferences @g|

Category:
€5 Execute macro... e
Q Language Assiskank Windows -
E Generake Testbench... CDn.sole
_|.-"_.. Server Farm D|85|gn Browser Default waveform viewer feditor;
+)- Flows
‘{‘-;L Signal Alias Editor ... Advanced options
[ Coverage Merge. .. Compilation
=y YHOL Compiler
Jor CodezGraphics Conwversion \Wizard. .. Ctrl+B Verilog Compiler
[ WHPT/PLLYPT Wizard Simulation

Debugger

Memory Management

Adwvanced Dataflow
Generation

fr} Generate SystemC Transactors...
ﬁ PCE Interface. ..

#o Active-CADJFDM Import WHOL Case
¥ Code Coverage Viewer +|- File Headers
. . +I- Copy Instantiation
é__ff Profiler Wiewer Editars
“Z Toggle Coverage Viewer ¥ HOL Editar
EI.F IP CORE Generator Exbernal HOL Editors

+1- Block Diagrarn Editor

+|- State Diagram Editor
I— \Waveform Viewer/Editor I
Standard Waveborm Yiewer,
Cuskomize, .. Accelerated Waveform Yiew

Sanrre Conkenl
Saurce Contral » £ > Default QK | Cancel | Apply |

The E'esign Verification Company
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Simulation results are displayed in the Standard
Waveform viewer that is a tool designed to observe
simulation results as timing waveforms.

CETIEECCIERET " A To open the Waveform

MHame |\,"a|ue |Sti_._ o2 4D G ED B0 00 200 0 L 1B0 DE

- viewer:
e Click the #= toolbar button

e Choose New/Waveform
option from the File menu.

I'I«IOI»H

Hwaveform e
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value st curreri
zignal name cursor postian time scale  tool bar

+ B3

I arme

boakmark waveforms

commeri
\-f? [%\Cllr.[iﬁj @lﬁllﬁﬂﬁuwaﬁgém::m o 4 \ /\

136 !

. T IR
1 11me 20 1 XZE_'.Z 204 S0 570743 s 1 21 F12]| 1 us

o F_INPUT LT
Falling edge

o F_PATTERM n |

o RESET n Il'

o START 1 LI|
+H o L ED_A 40 i!
+® LED_B 40 I'
s LED_C 12 12 hE |

0.3 us
A E——
7o LED.D o ) fio (e (e ) ) e o e e ) )
/ ! id
J12.38 us———ez0742n

ﬂ 4 4|3
Hwaveform e

time &t cursar distance between  timing cursor measured distance browese
position CursOrs buttons
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| @ freq_top (freq_top) j

o e To see the results of simulation, you

=El=un tI( ntral_arch}

must add the signals to the Waveform
g.;e . Editor window. You can either drag them
- G from the Design Browser window or

+-TF U4 : cnt_4b {cnt_4b) - -
B ine_iot use the Add Signals window.
w4k 5:2} :Ii;:EILDdS{heleed}

R e e In the Design Browser window,

+-F U4 : hexzled (hexzled)

B US s hescled (haicid) switch to the Structure tab and select a

@ std.standard
@ icee.std logic_1164 -

— “|  particular component.

alue

Mare
B CLE
B RESET
B EMAELE
= FULL
+H e Q
+ arooint
< >
"3 Files % Struc... /3Resou...

e Select the signals and drag them to
the Waveform Editor window

o O 0O O Oz

AL DEC
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To add signals using the Add Signals window, click the
toolbar icon or select the Add Signals option from the
pOp-up menul.

e Select a component from the design structure

e Select the signals [fraces=
| |
® ClICk the Add bUtton r:Jad?lzeﬁmt;fnac._to.:.[necuop] 5 Ta:BHEX
—Hk U0 : contral [cantral_arch) + = LED

A4 U2 hexdled (hexsled)
4k U3 hexZled [hex2led]

by clicking the 6 Soitie e

w1 UG hexdled (hexsled)

C I ose b u tto n @ std standard 4

Sawe wiew information

Add Close |

Note: You can add signals individually by selecting their names and

clicking the Add button. —
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You can also drag a component from the Design
Browser window to add all of its signals to the
Waveform Editor window.

[@frea top (freq_top) = 5 QL QA E & W ER I e
-1k freq_top {freq_top} . m
+ I_II:I : conkral |:'|:|:|r|tr|:||.ar'u:h':l o Sragll end_cycle — ]
+LF U1 : cnk_bed font_bed) o F_PATTERN 1
+ Tk U2 : hexzled (hexzled) & RESET U
+4F U3 : hexzled (hexzled) -
+-IF U4 1 hewzled (hexzled) sTART U
+-IF US : hexzled (hexzled) v ® END_RESET u
¢ » © GATE u
| = : gl
Mame |'u'a|ue Al waveform e,
e F_PATTERN u
B RESET ]
o START u e Select any component and drag it
© END_RESET ] - =
o GaTe Y to the Waveform Editor. Notice that all
- e the signals are automatically added.
[ Files & Struc.. /C3Resou.

= ALDELC
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To remove the signal from the Waveform Editor,
select the signal name and press the Delete key or
choose the Delete option from the pop-up menu.

Name [alue sty -=
nr STI_F_IMNPUT wJ1 Stimulatars.
ar STIM_F_PATTERN U Add Signsls... Crrl#

e Select any signal and press the

r STIM_START

+ nr EXPECTED_LED_A 21‘:“;?11::1 gl DEI kEYbOa rd key- Th IS Sig n a I

H o ACTUAL_LED &
Chebx ]

emmias, ae should be removed from the

+ o ACTUAL_LED_B

e e CUrrent waveform window.

Jelete
+ ar EPECTED_LED Dl
+ar ACTUAL_LED_D

+ o STIMULUS
+ ar PATTERN 4 Fird. .. CHI4F
arEND_SIM Wieww Declaration |

Wiew in DakaFlow
Add to Advanced Dataflow

Properties. ., alt+Enter

Fallow Cbject

==L DEC
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S = waveform Tools  Window  E

The Initialize Simulation command in
the Simulation menu launches [eeces
elaboration and initialization of the =»:
simulation model.

P Run ale+F5

During elaboration, the simulator loads . w.um..

design entities and builds the simulation | & rare Fs
model in the computer memory. During

initialization, all objects in the model

Initialize Post Simulation Debug

(signals, variables, etc.) acquire their ==rsem F7
initial values (either default or explicitly ‘Zr=°~ -
specified) and all concurrent processes — ,
are executed once until their suspension. | rae .
Ereakpaints. ., -
=ALDOEC
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Notice that the + sign appeared to the left of some signals.
You can click the + sign to expand the view. This is the
way Waveform Editor handles complex signals like

buses.
4 B K7 B QL& Ly @ & & & Ty AR ER 1e o1 4k o 4
N ame Yalue WZD CoodD B0 B0 0D g 1200 0 L MO T
o CLE U =
- RESET i}
- GATE i}
<= BCD_B[3) U
< BCD_B[2] i}
= BCD_EB[1) ] —
= BCD_B[0O) U
+ 2 BCD_C i}

d
‘ [»|«]o]w]

Hwaveform e

After you have added the signals, you need to force them with specific
values to see the model’s response.

== ALDEC

The Desu;n Uerlflcatlu'n Company



Active-HDL supports the following methods of stimulating
or forcing input signals during the simulation:

— Manually selected stimulators from the Active-HDL resources
— HDL Testbench files

— Simulation commands entered in the Console window

— Files containing simulation macro commands

— Test Vector files imported from Active-CAD

— Simulation input based on waveforms edited by the user
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For the purpose of this course, we will use stimulators to drive the
model with its required stimuli.

Stimulators are specialized signal waveform generators that can
produce any desired legal value on the model’s inputs. There are
several types of stimulators:

e Clock

e Formula

e Value

e Hotkey

e Counter

e Predefined
e Custom

e Random

==L DEC
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e Clock drives a signal with a clock pulse wave.

e Counter drives a signal with a sequence of values that represent
consecutive states of a counter.

e Custom drives a signal with its own waveform existing in the
Waveform Editor window.

e Formula drives a signal with values defines by a formula
expression.

e Hotkey drives a signal with values toggled with a specific
hotkey.

e Predefined specifies that the signal is to be driven with a
named stimulator whose definition is on the Predefined tab.

e Value drives a signal with a constant value.

e Random drives a signal with a sequence of integer values
distributed according to standard probabilistic functions.
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To assign a stimulator to a signal, select its name in the
Waveform Editor window and click the
“U toolbar button. This invokes the Stimulators

window.
ou  Ca
Sinsts | Hotkeys| Fedeined] Stimulators by choosing
Sir?l”alS: ; Type. Select signals the StimU|atOrS OptIOn
I_ and stimulator type

: from the pop-up
10 h menu either in the
Waveform Window
718 or Structure tab of

[ Display paths 3 "v"aluj Strength: Design Browser
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Choose the Clock type stimulator, set Frequency as 60Mhz and click
the Apply button.To assign the next stimulator, you do not need to
close the Stimulators window. Move it aside and select the
F_PATTERN signal in the Waveform Editor. Notice the F_PATTERN
signal appear in the Stimulators window. Choose the Clock type
stimulator, set Frequency as 10Mhz and click the Apply button for
F_PATTERN

= Stimulators _ = Stimulators

Signals ] Hotkeys] F'redefined] Signals l Hotke_l,ls] Predefined]

Forces a clock pulze of a specific frequency and )
duty cycle Select signals

t ame Type M ame Tupe -

Clack i (M- PATTERM Clock E

[ Display paths Save \-"aluj Apply Strength: | Override - I Dizplay paths Save \.r"aluj Strength:

Signalz: Type: Signals: Tope:

fi | | | fi
Formula @ Frequency: Farmula

010 o1l0

110 110
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Use the . .jicons to scroll the stimulators types in the window.
Select the T signal in waveform window. For RESET Select the
Formula stimulator type. Type 1 at 0 ns and 0 at 10 ns. Accept the
stimulator by clicking the Apply button.

=l Stimulators

Signals l Hl:utkeys] F'redefined]

Signals: Tupe: Forces a waveform defined by a textual formula,

Hame Type value: |1 tirne offzet |0 ns
¥ F_INPUT Clock ' '

¥ F_PATTERN Clock Clock walue: |0 time offset: (10 nz
RESET Formula
f{t) wvalue: tirme offzet;

repeat above sequUence everny:

Forrnula Enter farmula; - im'eptDlD
10ns.010ns clsier
li'l % g | format.

[ Display paths Save "»-"aluj Apply Strength: | Overnide -
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Select the START signal in waveform window. For START Select the

Formula stimulator type. Type 0 at 0 ns and 1 at 10 ns and 0 at
880ns. Accept the stimulator by clicking the Apply button.

=l Stimulators

Signals l Hl:utkeys] F'redefined]

Signals: Type: Forces a waveform defined by a textual formula,

IFNEITEINPUT ETIPPEI!; walue: |0 tirne offzet; [0 ne
. oc
¥ F_PATTERN Clock Clock walue: |1 time offset: (10 nz

¥ RESET Formula )
START PE— f{t) walue: |0 tirne: offset; [380 ns
repeat above sequence eveny:

Farmula Enter formula: .ﬂ.cc_ept
010 \00ns, 110, 0830 ns [ Active-CAD

110 format.

[ Display paths Save Yall - Strength: | Overnide -
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When the signals have stimulators assigned, you can run the simulation.
Active-HDL lets you advance simulation by clicking the three tool bar
buttons. » » » 100ns 5

> The Simulation|Run command run simulation for an unspecified
amount of time. The simulation stops when either of these conditions is met:

e There are no more test vectors.
e A breakpoint in the code has been set.

In each of the above cases, you can break the simulation by using the
Simulation | Pause command or by clicking &3

e The Simulation | Run For command advances simulation by a specified
time step. To set the time step, use the Simulation Step box located on the
main toolbar: tons =

- The Simulation | Run Until command

advances simulation until a specified time point.

AL DEC
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e Set the simulation step to 50 ns in the Simulation Step box. = =

e C(lick the Run for ® | button or press the F5 keyboard key to
advance the simulation.

® NOW, press the R keYboa rd key. Enter time pou want to mn simulation until,

Drefault time unit iz picozecond.

Click the Run until ™ button and set SHET
the time to 60 ns. [k | Conel |

e Press the R key again.

e Set the simulation step to 100 ns in the Simulation Step box.
e Click the Run ™ button and @ after a couple of seconds.

e Click the Zoom In & button several times.

e C(lick the sign next to BCD_D bus to expand the signal.
=SALDELC

The E'esu;n Verification Company




The Waveform Editor allows scrolling the display with simulation
results. To zoom the display that best suits the view, you can use
toolbar buttons or the corresponding options from the View menu:

® | - To increase the zooming factor twice or choose Zoom | In.
2 - To decrease the zooming factor twice or choose Zoom | Out.
- To adjust the zooming factor so as to display the whole timing,
or choose Zoom | Zoom To Fit.
£ - To specify exactly the zooming range. Type the time points in the
Zoom window.
@) You can also switch to Zoom mode by clicking
o al the QR Zoom mode button. In the zoom mode,
you can select manually the zoom scope and
G| increase it. To decrease the zoom, select the

scope and then press and hold down the Ctrl
key.

T
- |25I:I ne Cancel
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e Choose the Colorize Waveforms option from the
Waveform menu. Mame Walue S| oW A E B MO

st 0 o [T LI T LT LTI T 1]
. SFPATTERN 30 Ot T 1

Waveform Editor offers many use ==+ o

functions for browsing and searchin¢-s: & — [

the results.

¢! o GO to a specified time point [.
A4 % % % | * Set and browse simulation [T
boo km a rks ni LED:D 40 m s e e 02

NTET— e Right click on the signal and

S an | CHooee Insert Emty Row.

- Find: [ Find Mext |
Insert Empty Row |° Search for a SIJg nal value and |  fuwe Direction:

Create Expression Signal

teXt I n com ments . * Find value (" Backward ﬂ

" Find text in comments ¢ Fonward
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e The Waveform Viewer/Editor allows you to navigate
backward and forward through events.

P

=
=
=

TR IR | AN 1 PR (PR || PRI (PR R

If there are no signals selected in = & o v

. NPT 0
the Waveform WlndOW, an event wF PATTERN 0 Elom4,—|—,—‘
search goes through all signals. i ij
o STERT 0 Far..
I GATE 0

After selecting one or more signals :
in the waveform, the timing cursor "=~

a HIECD O I
jumps to the nearest event found [ u T E b
among displayed in the waveform |2 ¢ ¢
. . H0[ED B i 40
window signals. TR e
£21ED D ] 0 B
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To jump to the next/previous event:

e Switch to the Select mode. Press the Esc keyboard key or
or click the Select Mode button &

e Click the waveform in place where you want to start
tracking events. By default, tracking starts at the the
beginning of the waveform (0ps).

e Click the Previous event button ™ or the Next event
button =2 to find the nearest event before or after the
current cursor position, respectively.

= ALDELC

Thea E'esu;r. Werification Company



We can browse through waveforms by using constraints.

e (lick the Select Browse Object button located in the bottom-
right corner of the Waveform Editor window. [«/2[»]

e Select the Browse by constraints browsing mode in the
browse selection box. [G][ ez« £]1 I

nn

Broweze by constraint

e Specify browsing conditions (see the example below) in the
Browse by constraint dialog window.

Browse by constraint

Yalue |12 iz stable for |<= ﬂ |12EI ha
k. | Cancel |
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e The waveform editor allows us t0 Crewww
group and collapse signals to/from el
a Vil‘tu al bus. ThIS can be done by M ....... . u .............................................. SR
or| U Stimulators, .

right-clicking the mouse in the |[Zwusgse.  aa -
Name column of the Waveform |- p— N
Editor and choosing Merge v ...coonson |
signals / Split signals.

» Aggregated objects (virtual buses) "
can be also renamed in any of the | =i

. - ar STIM_RESET 0
available working modes (Select, s :
Zoom, Measurement, or Edit). T
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The Waveform Editor allows you to create logical

expressions by using design signals. [vn

+  5TIM_SIG 3

To create an expression, right click on the
waveform window after choosing a signal
or signals. Select Create Expression
Signal.

In the dialog box that pops up, write
the expression that is a function of the

SeIeCtEd S|gnals_ Create Expression Signal
E=pression; |"E.‘><F'EETED_LED_.&" and "ACTUAL_LED_A" j j
Signals... | Reset ‘ ITI Cancel |
The value of this expression is [ s
evaluated and added to the waveform | =77 .
Wi nd OW. +  "EMPECTED_LED_A" and "aCTUAL_LED_A" i40

The E'esign Verification Company



This dialog box is used to view properties of the selected signal in the
Waveform Viewer/Editor window. To open the dialog, select the
desired signal with the right mouse button and then choose
Properties from the shortcut menu.

EXPECTED_LED_A Properties

Feneral l Dizplay ]

9 ThlS dlalog bOX displays the Signal name, |tS Signal name:  EXPECTED_LED_&
hierarchy, and its declaration. Hierachy

Declaration:  zignal EXPECTED_LED_A : ztd logic_vector& dow

e You can choose the signal to display the | v

g ' 0 Badix: MHatation:
values with a Radix of 2 (binary), 8 (octal), | =, o e
10 (decimal), 16 (hexadecimal). ¥ 0] " Signed 2s Conplement
Decimal " Signed 1's Complernent

e Use Alias enables the use of alias selected | = o= St

[ Reverse Order

from the list box. " Usedliss | =] EctAlases..

e Different notations can be used to display [ ok | concd | |
the values of signals like Unsigned, Signed 2's
complement, Signed 1's complement, Signed
Magnitude.

ALDEL
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Auto-range calculation for the prrr—"

display of analog signals: ——
e This feature allows the user to automatically o @ =
calculate the value range of the analog signal Cobr M| [~ ol MY
displayed in the waveform window. Shove
e The Auto-range feature searches for the | 5.. .. : o [i7
minimum and maximum value of the displayed
waveform and automatically adjusts its range
to present the entire signal.
lTl Cancel Apply

e If you choose Analog and the signal whose
properties you are about to change has
already been displayed, the auto-range
feature will calculate the proper range values
and display them in the from and to edit
boxes.
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This option specifies how the timing cursors will be
synchronized in all opened waveform windows:

Preferences @@
Categony:
N o n e = C u rSO rs a re n Ot :ldD:q:nced options E G L
. Compilaion oo © [ Click moves active cursor in Edit Mode
synchronized at all g| e
O a a ' Sim:lf:t[illc?ng Compiler [v Jumnp to simulation time
Deb [ Compare results to console
C u rso rs o n Iy N C u rso rs a re Meer:og:ii'['lanagement [ Clear all waveforms after restart/initialize simulation
Advanced Dataflow A
. g = General ticn = :
i i
set at the same time position || oie= T >
. = +- Copy Instantiation G Grid lemgth: ,ﬁ
in all waveform windows but | -

time ranges (zoom) of these :Elt[?::;‘é:: R oo
windows remain unchanged. Souce el

Full - similar to Cursors only
except that the time ranges
(zoom) are also synchronized.

AL DELC
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Waveform Editor saves simulation results into waveform files (AWF) that are based
on a text format. The editor also allows you to export waveforms into other format
files. The following text formats are supported:

o WAVES-compliant test vector files (*.vec). This format is briefly referred to as
VEC.

e Regular VHDL code with process statements generating equivalent signal
waveforms (*.vhs).

e Verilog Initial Block with statements generating equivalent signal waveforms
(*.ver).

e Verilog Value Change Dump, Extended VCD, Xilinx Xpower VCD Compatible
(*.vcd). This format is described in Verilog standard.

e List Viewer (*.Ist) and Tabular Format (*.exp).
e Chip Express Test Vector (*.ctv).

AL DELC
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Edit Search Wiew ‘Workspace Design  Simulation ‘Waveform  Tools

1- Choose Export -> Waveforms from the File Open Workspace/Design Explarer QD C++ Heo = i = (;)

DDDDDD

menu. Close Workspace [} Q a

The Save As dialog box will open. & coen. o G

2. In the Save as Type box, select the desired ownsmba.. FIMERTIER, 2
format type. The following formats are "... A

. E=PECTED_LED & :40

supported: VHS, VEC, VER, VCD, EXP, LST, CTV. Wee s

3. In the Range box, select which signals are to @swa posEn ey
be exported. You can choose one of the wue PtCTED LEDE
fOI IOWing : . y—lOCTUAL LED [ Al

e All signals e

e Selected signals (you should select the [
desired signals  before using the
Export Waveforms command).

e All ports o
e Input ports

4. Specify the file name, the folder to ™" _ y —
which the file will be saved, andl—&useis

L O WD)
then click Save. TadarenaTor o
|r|l-llF«w.-.- Tt Viscion [* CTV]
Lt Bl [* 1
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1. Choose Open from the File menu. The Open dialog box will open.
2. In the dialog, enter the list file name (*Ist).

3. Choose List File (in Waveform Viewer/Editor) in Open As
dialog and then click Open. The waveform file is loaded.

T 0?

[ o] Dena] = awrsiaar | = aursmeur | = auns parieay | o uutmcn | = uurecm g [A
15150 1 1 1 1 1 i 0
15150 s 5 i 1 1 1] o
15200 s 2 1 [ 1 ] 0
15 20l o s . 1 1 1 ] ]
QQ b ® S & & LI I L 4 i 1 1 ] ]
Mame Yalug 15 . 0 . 18E . 0 164 . 0 L E. o . T8E. 0 . B . US ! L 1 1 ] i
o START 1 | 2 1 I 1 i 3
z 1 1 1 1] i}
& F_INFUT 0 H ; . ; 0 2
o F PATTERN 1 ] 5 1 1 0 ]
o BCD_A 0 0 1 1 0
+ar BCD_B 0 ! ! s :
4 1 o k]
% o BOD_C 1 ] 1 i a
# o BCD_D g N I OO GO G I T I 1 0
%o LED_A 40 —
+ & LED_E 40 f=1
#© LED_C 79 78 —
o LED_D oo 73 pae a0 g Yie e 7 w0 g e s
Kl F S e[ais"

i list.1st # o list.awf

= ALDELC
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Active-HDL provides a macro command language for manual entering of
such simulation commands as forcing signal values, assigning formulas
and executing simulation steps. You can force a value on a signal at any
time during simulation by entering the appropriate macro command in the
Console window. You can also use macro commands to add forced
signals to the Waveform Editor, etc.

= acom "$DSI'-I‘-.3rc‘-.Testgench‘-.TEStBenchPack.vhd" vave A
10 acom "$DSHNYsreh TestEBench' testhench,. vhad™ wave Stim ¥

*
11 acom "3DSNY sreh testhench ent bed conf.wvhd™ wave expected
- - - wawe actual®

12 3
13 adim testhench cnt bod conf > run 15ug]

14 wavE T B  Consale

15 wave Stim *

1a wave expected®

17 wmave actual®

15 run 25 us

19 endsim

AL DELC

The Design Werification Company



Active-HDL simulator can perform timing simulation based on
HDL structural netlists, EDIF netlists, and SDF files. These
files are created during the synthesis and implementation
processes. The simulator provides built-in acceleration for
VITAL packages.

HDL and EDIF netlists contain structural connections between
components. SDF (Standard Delay Format) files contain
specific timing constraints of a programmable device.

To simulate such netlists in Active-HDL, you need to add
these files to the current design. You can do it by using the
Add New File wizard. For details, refer to the previous
courses.

= ALDELC
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You can set the timing simulation settings in the Design Settings
window. Here you can specify if the simulator should ignore VITAL
glitches for VHDL and specify the type of delays for Verilog. You can
also load the SDF file(s) for a specific region to enable timing
simulation (not required for Verilog). -

Design Settings @El Verilog PLI ] EDIF | Code Caverage/Prafiler ]

Verlog LI | eoF | Code Coverage/Profiler | Generdl | WHDL | SDF Simulstion | Tiace/Debug | Veriog |
General ] WHOL SDFI Simulation ] Trace/Debug ] ‘erilog ] BerzE]
| | | [ Disable wamings from S0F readet | Retval Memary Size: ,732 B
Filez - Region Yalue Load B Dfechil i heck
= IMPLEMENTATIME_SIM SDF e e e Stack Memary Size: 32 MB
= [~ Disable timing check messages
AUUT Average Yes [~ Enable callbacks [~ Create A5DB Simulation Database
[ HES Data Generation -
HES Likrary... $EC
WHDL Specific
[+ Enable"ITAL acceleration

[ lgnore VITAL glitches
[ Dizable WITAL glitch messages

Werilog S pecific
Drelay Selection: Tup Delay hd

Simulator Resolution

Select: Ao - Cument: Mo zimulation

akK | Cancel | |

The E'esu;n Verification Company
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You can set the timing simulation settings from the macro
command file. For this purpose use the asim macro
command. An example usage is shown below:

asim testbench -sdftyp UUT/Ul=$DSN\implement\TIME SIM.SDF

testbench

- Specifies the name of the top-level configuration to be simulated.
-sdftyp

- Annotates VITAL cells in the specified region with typical timing values from the
SDF file.

UUT/=$DSN\implement\TIME SIM.SDF

- Specifies the design region into which timing data from the specified SDF file are to
be loaded.

==L DEC

The E'esu;n Verification Company



b

e Open the VITAL_Glitch_example design. Lo terd st =]

o] |Unsorted
’ H Workspace "Vital_Glitch_example”: 1 design{s}
e Execute the run_stimulators.do file. [£ workepace Veal-cin
= c . g% Add New Fils
e (Observe the simulation results in the 5] cesine

1 f wital_medel vhd
Wavefo rm . 2 & ./ vital_model_components,vhd

3 J timing_design.vhd

83  timing_design.sdF
!30.04 ns . % Mrun_stimulators.do
* IN1_GATE 1 | — il vit:  open
o INZ_GATE 1 remove
- . Add file to design
o IN3_GATE 0 |
© OUT_GATE 1 I | EE ) Execte
o= M1 1 £ Compile Al
o M2 1
&2 Compile &l with File Reorder
e N3 0 |
Copy kel
ey I S ' |
* IN1_ipd 1 £ Create Mew Folder
r |2 ipd 1 Rename
M3 ipd 1] Source Contral '
P | » | p | Ql o ’J Properties... alt+Enter
Hlwaveform e, 4 ’

E Files ¥ Structure 3 Resources
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During the timing simulation, the most important issue is to
check the timing constraints. Active-HDL facilitates this
process providing you with Measurement mode in the
Waveform Editor window.

roc 5o e o8 20 2B 0 0 3 nz
M ame Walue i I ; ! ; w
= |N1_GATE 1 =l
- N2 GATE 1
3ns

o IN3_GATE 0 —r_’
© JUT_GATE o k----
e |1 1
B N2 1

n:
o N3 0 —r—'

n=
oy o ,—|
ar N1_jpd 1
ar N2 ipd 1
ar N7_jpd 0

Hwaveform e
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e Switch to the Measurement mode clicking <& button.

e (lick the event at which you want to anchor one end
of the measured area and hold the mouse button.

e Drag the mouse pointer to stretch the measured area
(displayed on grayed background) to another event.
The time distance is displayed in the tooltip.

e Release the mouse button.

10ns- 15402 ns <
(5402 ps)

Note: You can set the Snap to event option in the
Preferences | Waveform window to automatically snap the
cursor while measuring events.
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During the timing simulation (in VHDL), you may
observe the glitch warning messages displayed in
the Console window. An example of a warning is
presented below:

KERNEL: WARNING: VitalGlitch: GLITCH Detected on port Y ;
Preempted Future Value := 1 @ 23 ns; Newly Scheduled Value
:= 0 @ 23.04 ns;

KERNEL: Time: 20040 ps, Iteration: 1, Instance: /AND3 O,
Process: VITALBehavior.

Note: Glitch is a short pulse on a signal waveform that is usually
undesired and may cause an unexpected design behavior.

:l'he Besu;n Werification Company




Active-HDL allows you to disable glitch
detection by checking the
Ignore VITAL glitches option on the
Simulation tab of the Design
Settings window. If you only want to
disable glitch messaging check the
Disable VITAL Glitch messages
option.

Werlog PLI | EDIF | Code Coverage/Profiler |
Geneid | WHDL | SOF Simustion | Trace/Debug | Verlog |
General |
I Digable wamings from SOF reader | Retval Memary Size: ,732 ME
[ Dizable timing check:
(eI T =S & Stack Memory Size: 32 MB
™ Disable timing check messages
[ Enable callbacks [~ Create ASDB Simulation D atabase
[ HES Data Generation r
HES Library... 3EC
WHDL 5 pecific
IV Enable VITAL acceleration
v lanore VITAL glitches
¥ Pisable VITAL glitch messages
“ernlog Specific
Delay Selection: Typ Delay i
Simulator Resolution
Select: Auka - Curren ls Na simulation

ancel |

Apply |

In the example, the glitch has been detected on the Y output port

of the /AND3 0 instance.
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x

|Hs‘ﬂmp'e-gateﬂ5‘mp'w?' J To quickly locate the listed instance, switch to
= simple_gate {simple_gate
: jj the Structure tab in the Design Browser
wireDelay | (WireDela
Bt v window. Then, expand the hierarchy tree by
. e - dlicking the [+ sign near the top level unit
o T (simple_gate).
e 1 Select the AND3_0 unit, the Design Browser
01 _pd 1 displays additional information in the lower
e part of the window.
5= TimingChecksCn krue
5= ¥izenerationcn False
5= MsgCn krue
5= ®0n False
+ (5= InstancePath *
+G= kpd_IN1_Y (3ns,3ns)
+ 5= kpd_INZ_Y (3ns,3ns)
+ 5= kpd_INa_Y (3ns,3ns)
+ 5= kipd_IM1 (0ps,0ps)
+ 5= kipd_IMZ (Ops,0ps)
+ 5= kipd_IM3 (Ops,0ps)
"[B1 Files % Structure /ZyResources

= ALDELC
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home. tobe | As you can see, there are time structures of the
oy VitalDelay Type01 type. Each of these structures

B 1Mz
B IS

contains two time values:

e T

e e first, containing the time for signal transition
= ! fromOto1l

= TimingCheckson krue

G YGenerationOn  fakse e second, containing the time for signal
Faon e transition from 1 to 0
— i:ztj:ffp:m {3 — The tipd_IN1, tipd_IN2 and tipd_IN3 structures
G tpd_INZ_Y - hold time values for the input delays. This is the time
:EZ :F'dd—lf:i—‘f Ej;; after which a signal change is propagated from the
oo vt 10 e o0 input to the circuit.
5 tod 113 (00, ope) The tpd_IN1_.Y, tpd_IN2_Y and tpd_IN3_Y

structures hold time values for the output delays.
This is the time after which signal change is
propagated through the circuit to the output.

& ALDEL
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Keeping in mind all of the above information, we can
now explain what causes the glitch. In the warning
displayed in the Console window, the time of the glitch
detection is 20040 ps (20.04 ns). This is specified in the
line beginning with the Time clause:

KERNEL: WARNING: VitalGlitch: GLITCH Detected on port Y

; Preempted Future Value := 1 @ 23 ns; Newly Scheduled
Value := 0 @ 23.04 ns;
KERNEL: Time: 20040 ps, Iteration: 1, Instance:

/AND3 0, Process: VITALBehavior.
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The next preempted value for the output Y port is '1' at
23 ns. However, the newly scheduled value for the
output Y port is '0' at 23.04 ns.

We should keep in mind that the current output value
for the Y port is '0'. The absolute time period between
those two transactions equals 40 ps and we know that
the output delay for this particular gate is 3000 ps.

If we add the present time value of 20040 ps and the
output delay of 3000 ps then we will have the result of
23040 ps. This is the time of the newly scheduled value
for the output Y port.

= ALDELC
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The design operates in the OnEvent mode...

CONSTANT DefGlitchMode : VitalGlitchKindType OnEvent;

VitalPathDelay0Ol (...
Mode => DefGlitchMode,

...where all input changes that have a duration time shorter than the
output delay ¢pd are propagated to the output with ‘X’ values.

The simulator, however, does not display the glitch on the waveform
because the XOn generic has been assigned with FALSE value.
CONSTANT DefGlitchXOn : BOOLEAN := FALSE;

generic(. ..
XOn: Boolean := DefGlitchXOn;

VitalPathDelay0Ol (...
XOn => XOn,

AL DELC
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The Signal Alias Editor is designed for creating and modifying
signal aliases.

Signal Alias Editor - C:\Program Files\Aldec\Active-HDL... E| It can be used to:

=EHE = =
Ao [V MHoemen | e Create a new alias
bool 1 brue
Add new alias. .. idd . False () Create neW Va I ue
new mapping. .. = = =
mappings for existing
aliases

e Modify or delete existing
aliases and their value
mappings

Otherz

k. | Cancel

You have made changes
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e Open the /PCore8051 design. Tpp-lewel Salciion 21X

Mare than one top-level unit detected,

e C(Click Compile All With File Reorder button &/ | s st
" Entity | Architecture

* When the Top-level Selection dialog box |« cmee
appears select testbench _for a8051 exp | e e
configuration as a top-level unit and press OK

tirming_for_a8051 exp

testbnch_For_keybnar
testbench_for_pr_sr_register
b u tto n . testhench_for_ram

testbench_for_latch

e Initialize simulation and add /UUT/U0/zcom1
signal to the waveform:

’TI Close
| Bltestbench_for_a8051_exp -
-+{k testbench_For_aB051 exp:aB051 exp_tb {tb_architecture) |
--LE UUT : a8051_exp (aB051_exp) Mame

+IF U0 ; algost alsos1_arch) |+ ra—
+-LF U1 : Fpoa (fpga) m m sMob| Show Objscts ,
+-JF Uz : display (display)
+-Tk U3 ¢ kevboard (keyboard) + A SEURs Select Al Crl+A

B lne 203 + o sEUF1| B3 copy Chrl+C
i3 STIMI.ILI_I_S + W ST 0N Zopy Mame with Hierarchy Path
gE:IAE:gT H 5 SCONT add to Wiaveform

_ + I =mer
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Choose the Signal Alias Editor option from the Tools menu.

Il:u:lls ﬂindnw ﬂElp

2 Create aliases for 8051 instructions and
%3 Execute macra..,
O Longuage Assistant save them to a file using Save As toolbar
B Generate Testbench,..
ﬁ; Co-Simulation Wizard Far Simuink... bUtton H Signal Alias Editor - C:\Program Files\Aldec\Active-HDL... PX|
«mn Server Farm,. .
=FEHE =
Fd Alias narne | Yalue | Mriermonic |
. 2051 instructions 34 ADDC A, #d
[&ad vHPLPLL Wizard Add new alias. .. 5 ADDC £, ad
=} Generate SystemC Transackars, ., 36 A00C & @RO
37 A00C &, @R1

‘-h} Active-CADYFOM Irnmport 40 I rel
& cod ) 41 AJMP 0104ad &
4 Code Coverage Wiewer 4z ORL ad, A
& Profiler Viewer 43 ORL ad,#d
& Toudl , 0o NOP
% Toggle Coverage Viewer o1 ATMP O004-ad &
s TP CORE Generator 0z LIMP ad 16
[ Accelerated waveform iﬂd new mapping. .. RR &

Preferences... Others

Cuskomize. ..

] | Caticel |
Source Conkrol ’

‘ou have made changes

i e
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Choose the Use Alias o
option in the Properties = = &
window for zcom1 signal. zcom1 Properties ?IX)

General l Di3p|a_.,.]

Signal name:  zcaoml
Higrarchy: Tl
Declaration:  zignal zcom : BIT_VECTOR([Y downto 0]

Values
B adis: Matation:
" Binary * Unsigned
" Octal [ Sigred 2's Complement
. . - " Decimal [ Sigred 1's Complement
Run S|mUIat|On and IN the * Hexadecimal " Sighed Magnitude

[ Reverze Order

Wa Vefo r m yo u Wi I I See v Uzeflias  [ES R Edit Aliazes...

aliases mapped to the

I ak. Cancel Appl
signal values. | Concel | ooy |
I arne Value IR 1111 A B |11V P | CE0 e 200 12RO 0 130D 135D n=
+ 1 zcam] LIMP ad 16 HLAMP ad 16 S AuMF 000+ & | -
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Debugging

Part 6
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Active-HDL provides several mechanisms for efficient
HDL code debugging and viewing design interconnects:

o Syntax Checking - performed with every Compile command

o Code Tracing - HDL code is executed either statement-by-statement
or traced by processes, subprograms, and procedures

e Value Verification - variable values are displayed in additional
Watch, List, and Memory View windows

o Activity Status — active processes are displayed in the Processes
window

o Off-line Simulation — the Post Simulation Debug mode allows
observing simulation results saved to a file after the simulation has
been finished

e Design Interconnects - statements, port maps, connections,
instances are displayed in the Advanced Dataflow window

e XTrace — helps to find the unknown values throughout the design

& ALDEL

Thea E'esu;r. Verification Company




Before you start debugging a source code, you have to

perform some initial procedures:

e Set up a design and
add all required files.

e Generate an HDL description
for any block diagram
and state machine.

o Compile source files into
a working library to perform
syntax check

e Start debugging the source code

H

|To|:-LeveI selection

[] | Unsorked

-] freq_meter
G~ Add New File
E] meadme.txt
1 + 8] ./ heseZled. vhd
2 —HEP f CONTROL, asf
+ (8] J CONTROL vhd
2} Sreqd
3 + &/ andz vhd
4 ++ & ./ cnk_4b.vhd
5 —Her JCHT_BCD.bde
+ & JCHT_BCD.vhd
13 +4B- JCNT_BCD2.bde
7 +HiE fFreq_top.bde
VT vhd
a + [|:5—| Jtestbench_cnt_bed_conf.whd
{74/ TestBanch
-fiff freq_meter library

=+ ]

B cnt_dbicnt_d4b)

A andz(andz)

B cnt_bod (cnk_bedz)

a cnt_bed {cnk_bed)

B hexzled (hexzled)

B Ffreq_top (freq_top)

a testbench {stimulusfromfile)
testbench_cnt_bcd_conf

Workspace "freq_meter”: 1 design{s)

= ALDELC
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Active-HDL allows you to debug the source code of your design that has
been compiled into a working library.

However, the components stored in some standard libraries provided
with Active-HDL software do not contain the original source code.

Instead, they contain the headers for the pre-compiled code that you will
not be able to debug.

& -—— Title P Standard VHDL Svkithesis Packages

] —— (ITEEE Sed 1076.3-18227, NUMERTC BIT)

4 -— File DoMnumbi il vhat

= —— Version : 2.4

& —-— Date P Aprpil 12 1995

7 —— EBize ;91,688 Bytes

g __

2 —— Source code in this file is copviight of IEEE and is availakble from the
10 —— IEEE. Fee Active-HOL ERelease HNotes for details.

11 —— ¥ou can replace this file with the one obtiined from IEEE.

12 e
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After you execute the Compile command and errors occur, a
list of errors is displayed in the Console window.

Each error is displayed with additional information:
e name of the source file
e internal error number

e [ine & column number location of the error in the code
e a short description of the error

# Compile Architecture "CHT 4B" of Entity "CHNT 4E"
x # Error: COMPOE 0015: cnt 4b whid @00 (22, 91 ' expected.

# Error: CDHPQE 0019: cnt 4b whid @0 (22, 91 Eeyword "end®™ expected.
# Error: CDHPQE 0019: cnt 4b whid @0 (23, 31 Eeyword "end®™ expected.
# Error: CDHPQE 0019: cnt 4b whid @ (27, 51 Eeyword "end®™ expected.
# Error: CDHPQE 001g: cnt 4b whid @ (28, 6): Design unit declaration expected.
# Compile fallure ) Errnrs 0 Warnings Analysis time @0 0.0 [=2]

>

B Cansole

== ALDEC
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The Console window is tightly integrated with the HDL
Editor.

15 @ process (cix, RESET

e Double-clicking any error message will = = immo oo ooe
take you directly to the HDL Editor o - 2ol G0l Gt e
window with the source of an error. o = i ene - Schen

e The line is also underscored withared =1 ° S e g
wavy line and a red marker is placed to = e
the left of the line. cna process;

e Resting the pointer over the i @ < aines
underscored line for a second, pullsup a FILL <= 12 vhen (Qine - o) slee O o
tooltip with error descriptions. e z o (W

e We can review the history of issued I e
commands in the Console window by o L
using the navigation keys (the up or 2 e SIS0 SIS L o
down arrow key). They can be recalled ld | B

very quickly and then re-executed by
pressing Enter.
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The Preferences window allows you to customize the

way the debugger works:

e Select one of the two
options for tracing state
machine code:

— trace the original state

machine

— trace HDL code
generated from a state
machine

e Separate component
instances view

e Set the display options for
vectors and numbers

Preferences

Category:

Compilation

+|-HOL Editar

wwaveform Editor
Source Control

External HOL Editor
+1- Block Diagram Editor
+1- State Diagram Editor

Documenl b bype:

State machine
ode in:

Default

RIX

[v Bring active source window to tap

Dizplay Options:
Wechors:

The E'esu;n Verification Company



You can trace the HDL source code statement-by-statement. There are
four functions that allow you to trace the code:

LT_

Trace into - executes a single HDL statement. If a
subprogram call is encountered, the execution descends
into the subprogram body.

L= Trace over - executes a single HDL command. If a
subprogram call is encountered, the statements
contained within the subprogram body are executed in a
single step.

Trace out - executes as many HDL statements as are
required to complete the execution of a subprogram. If
subprograms are nested, the command completes the
execution of the innermost subprogram only.

°%  Trace over transition - executes as many HDL statements
as are required to perform a transition between states.

& ALDEL
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To trace the code, click the trace buttons. The
currently executed line is highlighted in yellow.

To improve source debugging, you can also set multiple:
e code breakpoints

e signal breakpoints

23 elsif CLE='1l' and CLE'ewent then

24 if EMNAELE = '1' then

25 if Qint = 9 then =

26 oint <= (others => '0'):  NOte: The breakpoints stop
27 else =

28 Qint <= Qint + 1: the debugging process.

29 end if:

30 end if;

31 end if;

32 end process:

The E'esu;r. Verification Company



Breakpoints allow you to stop the verification process
when some desired condition(s) occurred. All processes
are suspended and signal values are displayed in the
Watch window.

23 ElSiZF CLE='1' ?.nd CLE'event then TO Set a breaprIntl
29 if ENAELE = '1' then !

25 if Qint = 2 then hit the F9 key or

26 in = [others == '0']:;

M e TR choose the Toggle
28 Qin = Qin 1: H 1
=9 g me e qine Breakpoint option
- o from the pop-up

32 encd pruces;; menu.

NOTE: The HDL Editor allows inserting breakpoints only in these
lines that contain appropriate constructs, e.g. statements containing

assignments, expressions, etc. :
==L DEC
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The Breakpoint Editor allows manual toggling of the

breakpoints. Moreover, you can add signal breakpoints on
signals that you want to trace.

1%

e You can select which breakpoints

should be active when debugging the
design.

e You can also set the signal
breakpoints by specifying the
following conditions:

= FEvent
s = Transaction
] | = \alue

'.I'he E'esign al-.:f.erifin:a’n-:-n Company



In the Edit Condition dialog box you can specify that the scope of the
code breakpoint should be limited only for the specified design region
(Instance) or the breakpoint should pause the simulation only when it
is hit for the nt" time (Hit Count).

The simulation can be paused when — E ......
the specifi ed line is executed or Instance: | AULIT/UT/U2 ™ Count By Instance
specified signal meets the specified | Hieeurt Joesk shenead =] s
conditions (break always); when =
the breakpoint hit count is less than ——

Ereakpoint Activity: * Enabled 1 Dizabled

(break when less), equal (break
when equal), or greater than

Breakpoint Type & Condition:

" Trangaction

(break when greater), or when it & Evert
is and integer multiple of (break ~ el |
when multiple of) the value it Court: [ breck when s
specified in the Hit Count field. o«

NOTE: Instance can be specified only for code breakpoints.

==L DEC
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To trace state machines, you need to generate their
corresponding HDL code. The State Machine Editor
highlights the currently active state in yellow.

e All the Trace commands are
active during the debugging.
Therefore, you can trace an
execution of any statement -
in the HDL code and observe - L
its influence on the model’s | Y s ey
behavior. " '

e The Trace over Transition |
option executes the source
code to the point where the
next transition takes place.

QregaaRal 91e Ma (] =
2 .1 1 s 1 . f T
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You can also set breakpoint on the specified state of the
state machine. It allows you to stop simulation when the
specified state is reached.

To set a breakpoint select
desired state and choose
the Breakpoint option
from the pop-up menu.

To mark that a breakpoint S
s set on a state, the state

symbol is distinguished by
double-line border.

i

w Filled GATE =="1"

GATE =T =ND_RESET == 0"

EMND_RESET =='0", Fill Colo. ..
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You can use additional tools while tracing HDL code that will help you to
verify the design’s overall responses.
Active-HDL comes with the following interactive windows:

e Watch — displays the current signal, variable, or generic value

o List — displays results in a tabular format

e Waveform - displays graphical results in a form of signal waves

° PrcTcesses — displays the process status in the current simulation
cycle

e Call Stack - displays a list of sub-programs being currently
executed and their parameters

Note: You can open each window by choosing an appropriate option from the View or
File | New menu.

AL DELC
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To find the last or current signal value, you may use the
Watch window. The Watch window displays values of
selected signals (including ports) and variables.

The window is divided into several columns that show:

® Nadmes

e types of the selected objects

e current value
e |ast value

e event

e |ast event time

Note: The red exclamation mark means that an event occurred
on the marked signal in the current simulation cycle.
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All signals viewed in the Watch window can be dragged
and dropped from the Design Browser window or the
Standard Waveform window. You can also drag a signal
name from the HDL source code itself.

e To add the signal

1 Mame Type |Va|ue | LaztWalue |Last Event Time
from the H D L COde . I o UUT/F_INPUT std logic 0
/4 + ® UUTFLED_C std logic_wector(é dewsmco 0) 10 oo Z29E0ns
h i h I i ht the Si na I + ® UUT/LEDL_Dv std_logic_wector (& dowmto O) 40 10 23980ns=s
g g g B TUT/F_PATTERN =td_logic u] 1 Z0us

n a m e B TTUT/EESET std logic u] 1 12z00ns

. B UIT/START std logic 1 i} Of=

" + = UOTSLED_A std logic_wector (& downto 0) 40 i
. D rag th e Slg na I to + ® UUT/LED_E std logic_wector(é deowmto 0) 40 r Ofs=

the Watch
window.

Note: You can change signal display options in the Preferences
window by choosing the Display options from the pop-up menu.

AL DELC
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The List window displays all results in a tabular form.
(This window is used only as a viewer of simulation results)

Each signal is represented by a column with corresponding
event times. The window can display signal values in two
ways:

e For all simulation cycles executed for the specified time step.

e Only for the last simulation cycle within the specified time step.

Tine| Delta| © UUT/LED_B | # UUTALED_C | = UUT/LEDD | ™ UUT/GATE |
23450 us 40 00 12 1
23550 us 40 i 02
53 650 us 40 0 78
23750 us 40 i 00
53 850 us 40 0 10
23950 us 40 10 40
40 10 79
40 10 24
40 10 30
40 10 19

Note: You can
toggle the delta
display using
the 4 button.

AL DEC
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The Active-HDL simulator uses delta cycles to simulate the design.

A delta time is an infinitesimally small amount of time that represents a
time greater than zero, but it is zero when added to a discrete amount
of time. Thus, if a signal assignment is made at time "100ns + 1 delta
time" and the model discrete delay is 10ns, the new signal value is
assigned at 100ns + 10ns + 0 delta time = 110ns. This is because the 1
delta time * 1 = Ons.

The number of delta delays reflects the number of events that take
place in particular simulation cycles.

Time| Delta| ®UUT/LED_B | © JUTALED_C | T UUTAED_D | ™ LUUT/GATE
23.450 us 40 0o 12 1
23580 us 40 0o 02
23650 us 40 0o 78
23780 us 40 0o 0o
23.850 us 40 0o 10
23950 us 40 10 40
24.050 us 40 10 79
24180 us 40 10 24
24.250 us 40 10 a0
40 10 19

moom o momomomomomomom
R U N U U U A U N QU U 'y

24 350 uz

AL DELC
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All signals viewed in the List window can be dragged and
dropped here, from the Design Browser window, Watch
window and Standard Waveform window. You can also
use the Add signals window.

A TO add the Slgnal from the 23.251-;:2 Delt; ~ UU;I;;LED_E ~ UU'I;;LED_I: ~ UU;;LED_D
Design Browser, select the 230w 5| 40 o0 13
entity in the Structure tab and R . .
drag it to the Watch window. 22650u 5| 40 00 7

e To add signals using the Add ~ [EEri—. =
Signals window, click the — . = |
au button and select the T o i o) [ - R
signals. Close the window by B e
clicking the Close button. 8 - hodded "

+4F U4 : hewZled (hex2led) b

==L DEC
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The Processes window displays a list of processes in the elaborated
model along with their current status. This window is available only
while the simulator is running.

Each concurrent statement that is modeling a sequential process
IS represented in the window. There are:

— process statements

— concurrent signals assignment statements

— concurrent assertion statements

— concurrent procedure call statements

o p— AR Note: For processes without explicit
St R s labels, the compiler generates
Vine_15 wrLz  Resdy default labels that show the line
i e number of the source file in which a
SLine_77 ; process is located (e.g., line__15).
fline__ 78 £ Vait 3
===Al DEC
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A process listed in the Process window can have one of the following
statuses:
e Ready - indicates that the process is scheduled to be executed
within the current simulation cycle.
e Wait - indicates that the process is suspended and is waiting to
be resumed.
The Processes window can show either:
e All processes in the selected region of the elaborated design,
irrespective of their status in the current simulation cycle.
e Only active processes in the selected region of the elaborated
design (those scheduled to be executed within the current
simulation cycle).

Note: In addition, you can choose a region of the design whose
processes you want to trace.
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The Call Stack window is a debugging tool that displays a list of
subprograms (procedures and functions) and variables being currently
executed.

For each subprogram, the window displays the following information:

/ subprogram section box

[ b o TOR _FLE, WAVET® =] e Formal parameters
T e R along with their actual
. fﬁjiiiﬁj T‘;;f“ e e values.
Lo s ovmssrn mmn . wos. o Variables, constants
& e B = and files declared
formal parameters and local objects list Ioca I Iy i n SU b p rog ra m
Note: The Call Stack window is available only  Podies along with
while the simulator is running. their current values.
AL DEC
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You can change variable values in the Call
Stack window for a current simulation run.

e To change a variable value, [ i seremtecion rie wave)
click within the Call Stack T R—
window. o —— g ey
| |Now click the variable value f =“xr  wm oo o o
and type the new value. FCTOLE T e e

Note: You can also change the variable value in the lower part
of Design Browser following the same steps.

AL DELC
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The Dataflow window provides a graphical view of signals
flowing in and out of processes during the simulation.

The window provides two
different views:

— with a procCess in the o FpaTTERN  [D— END_RESET o
center of the window o peseT D— anTe o
a» START  [— Sregl
u end_cycle
— with a signal in the e
center of the window.
< >

Note: The Dataflow window is available only while the simulator is

running.
==L DEC
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To work with the data flow window, select the desired object on the
Structure tab of the Design Browser and use pop-up menu option
View in Dataflow.

The tracking process of the signal’s path is based on two
procedures: .o

e C(Click any signal name displayed in
the Dataflow window to follow the e

ww RESET

EMD_RESET w»
u

GATE u»

u

signal path.

u

. -4 fUUT/UDJEND_RESET

® (lick the process symbol to follow
the signal deeper into the design’s

—fO UUT U1/ Uil line__ 1%

h ie ra rC hy- —to UUT UL/ Uz line__19

UUT/ U0/ Sreql machine Ql—
_CO UUT UL/ U3 line__19

—(O UUT/U1/ 04/ line__ 19

= ALBEE
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Synthesis and Implementation
Flow was designed in order to
run your synthesis and/or
implementation tool from within
one design and verification
environment — Active-HDL.

It allows you to set all
necessary options for synthesis
and implementation, choose
between GUI and batch mode
and finally, automatically adds
output files to the design.
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The Design Flow Manager can be enabled in the Flows
category of the Preferences window (Tools |

Preferences).

By default Multivendor
Flow is enabled. This
gives you access to all
major synthesis and
implementation tools on
the market.

To disable Flow select
None in Select Flow
drop-down menu.

Preferences

Cateqony:

E rviranment
Appearance
Toaols
File Extenzions
Windows
Conzole
Flowz
Advanced options

Campilation
WHOL Compiler
Werilog Compiler

Simulation
Debugager
Merman M anagement
Advanced Dataflow

Generation
WHDL Caze

+- File Headerz

+- Copy Instantiation
Editors

+- HDL Editor

PX

Select Flow: |Multi\-‘endu:ur Flo

[ Automatic update of synthesis order

[v Show confirmation dialog For clear implementation data option

" Default

QK | Cancel | |
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e To open the flow, press the View Flow ic¥) or
select the Flow option from the View menu.

invokes invakes invokes
HOL Editar State Diagram Block Diagram
Editar Editar

starts functional
simulation

opens the Functional
Simulation Options window

opens dialog hax

with synthesis
s
[ 4 startz post-synthesiz

opens wwindow with i » post-synthesis gimulation
links ta synthesis log — Raaked options RETITON ==

files unches implementation

i
opens dislog box /m i ﬁ -
> _dtiming

wyith implementation . . . I .

) implementation simulation
options Rkl simulation =
" starts timing

simulation

opens dialog box with
optionz for post-synthesis
simulation

opens swindow
weith links to post
-implementation
logy files

opens dialog box wwith options

Flow Settings for timing simulstion

opens dialog box with flow
configuration settings

==L DEC
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At the beginning, you have to select synthesis and
implementation tools.

e Press the Flow Settings button located in the bottom
part of the Design Flow Manager window.

Flow Settings

The Settings window will appear.

AL DELC
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® Select the HDL and Flow Configuration Settings rg|

C Synthezis:

Optlona”y C SyntheSIS @g Tool name; |Eelu:u:-:iu:a D Degign Suite Select
too I S ) HOL Synthesis:
° Se|ect the % Tool name: [ ISE Aw'ebPack 3.2 5T YHDLAeriog Select
Implementatlon tool. [ UseServerFam  [NONE |
Phuzical 5ynthesiz:
([ J Select the famlly Of N Tool name: |<n|:une> Select
devices.
|rmplementation:
e Press the OK button. ﬁ Taol name: [linw ISE Aw'ebPack 3.2
[ Use Server Fam |NI:INE ﬂ
Simulation:
[ Use Server Fam | J
Defaults:
Family: [l IR TEX |
k. | Cancel | Help |
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When the Flow is configured and your design is ready,
you can start synthesis.

To set the synthesis options, press the Options button
located to the left of the Synthesis button.

The Synthesis Options window will appear.

AL DELC
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Synthesis Options

On the General tab you L Y T e e N T e o
have to select the top-level | @ .f=m ™2 oo = Z
unit and device etc. D (e [

6 : 1;‘_ ﬁ:j:rh::“ [T Fiter Messages 4
You can specify more § T ———
options that will be passed = T

to the synthesis tool with the
additional tabs.

>
Update sunthess: ondes DE. I Cancel Help

You can use context menus to select the files that should be
synthesized.

To add to synthesis files from the BCD_COUNTER library, right click on
the BCD_COUNTER.adf icon and select Add all files to library.

The E'esu;n Verification Company




Now you can press the Synthesis
button to run the synthesis process.

The new Synthesis window will appear.

CPO : 3.30 f 3.59 = | Elapsed : 3.00 f 3.00 =

Total memory usage i= 128236 kilohytes

MNumber of errors H a o 0O filtered)

MNuber of warnings : 1 9 O filtcered)

Mumber of infos H 4 0O filtered)

INFO:MNetListWriter=s: 635 — The generate d WHDL netlist contains Eilinx UNISIM

simalation primitives and has to be used with TNISIM library for correct
complilation and simulation.
Svnthesis finished with warnings.

Cloze

Synthesis is working in batch mode so you can use
Active-HDL during synthesis process.
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x

A new post-synthesis folder will be  [retesisdecr -l

(] |Lln5|:|rteu:|

created in your design. Links to all Workspace Treq_meter’ 1 desgn(?

- freq_meter

post-synthesis netlist files will be & s
located in this directory. P 8 freciions

+ %57 fCONTROL, asf
+ & .f andz . vhd

+ (8 . fcnt_db,vhd
+He f CHT_BCD.bde
+H0 f CHT_BCDZ . bde

A new post-synthesis library will
also be added to your design. Tl e

g + ':.:Ezl\.i’testbench cnt_becd_conf,vhd

by B = T o B YR T T L I

T FUNCTIOMAL, awF

. ! +[_7}f TestBench
When you compile your synthesis g (D

I%? freq_top.vhd (Freq_meter_post_synthesis)

files, design units will be compiled S I iy

i nto th iS n eW I i b ra ry- i g :::;__rnn;;ati;islzi:::thesis library

L >
R Files ¥ Structure 3 Resources

& ALDEL
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Now you are ready to run post-synthesis simulation. You
can use the same testbench model as for behavioral
simulation.

Press the Options button located near the Post-synthesis
simulation button.

-I post-synthesis

simulation

The Post-synthesis Simulation Options window will
appear.

AL DELC
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® Press the SeleCt DeSign Flies Post-Synthesis Simulation Options

slected Options

synthesis/top_frgm.vhm
srofTestBenchftop_fram_TB.vhd

\"“ E 4 é Waveforms: i E ﬂ ﬂ

J _

Eis Bn

iCOI’], General | | Server Farm
& Run W
e Select S
synthesis/top_frgm.vhm
and
sr¢/TestBench/top_frqm_TB.vhd
files.

e Set files in proper order using-

-Leerfel Unit [top_from_th Choose | Recompile Files ‘ ¥ Use Default Waveform  Eenerate Do Macro
Fith Selected L Scripk

P

the arrow buttons. |

Macra File L~

- | browse |

e Recompile files. =

Cancel | Help ‘

e Chose top _frgm_tb as top-level.
e Save DO-macro as synthesis.do.
e Press the OK button.

Select design files
Project files
sroFUMCTIONAL ) Contral, asf

srcFUMCTIONALHEXZLED , vwhd
sro/FUMCTIOMNAL op_frgm.bde
ch

i e
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e Open the synthesis.do macro. conerror
e Add the following lines: {

run —all LSl e
endsim }

before the line containing mead Lt e
label end

SetActivelib -post-synthesis

e Save Changes_ acom -work FREQ METER post synthesis
. "$dsn\synthesis\top frgm.vhm”
e Close all files.

e Execute this macro.

acom -work FREQ METER post synthesis
"$dsn\src\TestBench\top frgm TB.vhd"

asim —advdataflow top frgm tb
wave

wave *

run -all

endsim

label end

=LDEC
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The Simulation will be made. All results will be displayed on the created

waveform.

Marne Walue Sio| v & oz oz 240 0 2G04 Zed . EF0 . ZB0 . Z90 4 300 . 30 . FA0 . 330 . B0 4 3G0 4 IGO0 4 FF0 4 380
WEINPUT L 1 1 1 1 1 1 1 1 1 71
nrE PATTERM n | | |
m RESET a
o START 1

o [ED A 40

#ar [ED B 40

+r|FQ0_C an

+ o ED_D 02 P AE Jizs Ao poE 2 fnz

= ALDELC
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If results of synthesis are correct and satisfactory, you can
start implementation.

To set implementation options, press the Options button to
the left of the Implementation button.

Usually you do not have to configure this option (unless you
want to customize the place&route tool) because it is set up

automatically based on the synthesis options.
| =ALDNEC
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In the Main tab you can
select Netlist File to be
sent to implementation,
change device and mode
(Batch/GUI).

Additional tabs allow you
to change and customize
options available in your
implementation tool
including the option to
include FPGA Pin
constraints file.

Implementation Options

()

Main |/ Core Insertion |/ Translate | ' Map || Advanced Map | Post-Map STR |,/ Place & Route !/ Post-PAR STR (<[5

Metlist File |svnthesis,ffreq_top.edf Browse |
Farnily Device |wS0bg25e W
Speed Grade | -6 v
Version  |ver 1 Revision i |rev 1

Simulstion Output Format € Mone % YHOL 1 Werilog

RunMade: % Batch Gl [T auto-close

Generate Svnth, and Impl, Script|

Generate Impl, Script

-

™ Filker Messages

Constraint File (UCF) Suppart: e
Select constraint file to be copied inta the implementation Folder: Browse |
™ Run implementation with selected command file (implement. bat):

0K | Cancel | Help ‘

The E'esu;n Verification Company




Now you can press the Implementation
button to run the implementation
process.

The new Implementation

window will appear. = . > “ ;| , =

X

» ‘o

Translate Map Post-Map STR  Place8Route  Post-PAR STR Timing
Completed Completed Completed Completed Completed Completad

el

Fead and Anmotsce design “freg top.ocd' ...
Flattening design ...
Processing design ...
- - - - z f
I | k Preping design's netwarks ...
mplementation is working in | it s
Friting VHEFL petlist 'time sim.vhd' ...

h Bricing VHPL S5DF file 'time sim.sdf' ...
a C I I lO e SO you Can use THFO:Metlist¥riters:4635 — The generaced VHDL netlist contains Eilingy SIHPRIH

simulation primicives and ks co be used with SIBPRIN library for correct

Active-HDL during oo aa simistion

Huxber of info messages: 1

implementation process. Total memory ussge is 82392 kilobytes

Created netgen ipg file 'time sim.nlf'.
Inplementstion wverl-»rewvl: O srroris), 0 wsrnipgi=s)
Irplementation completed suwccessfally.




A new timing folder will be created in
your design. Links to all simulation
files generated by implementation
tool will be located in this directory.

A new timing library will also be
added to your design. This way you
have separate libraries for each
stage of the design flow.

b

|T|:||:|-Lex-'el =election

[

o) | Unsorted

Workspace “freq_meter’: 1 design{s})
= freq_meter
g% Add Mew Fil
Z] Readme.kxt
+ =] . hexzled, vhd
+ %P SCOMTROL, asf
+ & .S andZ.vhd
+ £l fcnk_4b.vhd
+He- fCWT_BCD.bde
+He- f CWNT_BCDZ . bde
+HE- ffreq_top.bde

bt B U 3 B R TV I SV I

ST vihd
=] +Cf ftestbench_cnt_bed_conf.vhd
T FURCTIOMAL. awf

+H 7)./ TestBench
+H_ 7}/ TestBenchi
+" 717 post-synthesis
. —HIH Eimning
13 %? TIME_SIM.WHD (Freq_meter_timing)
%8 TIME_SIM.SDF
‘f Add Mews Library
+ [r‘ freq_meter library
[r‘ Freq_meter_post_svnkthesis library
+ [r‘ Freq_meter_timing library

¥

e Files ¥ Structure 3 Resources

==L DEC
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You have access to both synthesis and implementation
reports under the Reports button near the Synthesis and
Implementation buttons.

You can open each report in the text editor.
" =

FY

Translation Map Place & Route

Pad Post Layouk Timing — Implement Log

Open Report Close

=ALDEC
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Now you are ready to perform the timing simulation.
Again you are able to use the same testbench as you did
for behavioral and post-synthesis simulation.

Press the Options button located near the Timing
Simulation button.

> dtiming

simulation e

The Timing Simulation Options window will appear.

AL DELC
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e Press the Select Design Flies

icon E Timing Simulation Options
BRgral | Server Farm
L4 SEIGCt & pun Mt Selected Options
.[MP LEMEN WT[ME_S.[M VHD SDF File |1r~& T/TIME_SIM.SDF Browse
and SOF Type e Mical = Maximum Regian: ¥ Auko-Detect
nput Files: K| | | waveforms: X |+
src/TestBenchy/top_fram_TB.vhd | Ll &2 SRR S
din y/
e Set proper files in order using
the arrow buttons.
e Recompile files. . _ (s (o[
e Chose top_frgm_tb as top-level. |™"™ rw | econiteFie | 7 kot Wavetom_Ganerte o s
" Run With Selected DO TCL Sgi
e Save DO-macro as I P
timing_sim.do. L

e Press the OK button.

The E'esign Verification Company



e Open timing_sim.do macro

file @onerror
{
e Add the following lines goto end
run —all }
endsim savealltabs
before the line containing Selthetivelilh —timing
label end acom -work FREQ METER timing
"$dsn\IMPLEMENT\TIME SIM.VHD"
e Save changes acom -work FREQ METER timing

"$dsn\src\TestBeHch\top_frqm_TB.vhd"

» Close a” ﬁles asim —advdataflow top frgm tb -sdftyp -
o Execute thIS macro AUTO="$dsn\IMPLEMENT\TIME SIM.SDF"

wave
wave *
run -all
endsim

label end



The Simulation will be performed. The results will be displayed on the
created waveform.

Marne Yalue SHo | o2 o0 oz o Z0o. 20 0 2BO . 20 o ZF0 . ZB0 o ZA0 4 30D o B0 4 320 o 330 . 0 o 360 4 360 0 370 4 380
WEINPUT L T 1 1 1 71 1 1 1 1 71 1
wrF PATTERM 1 | | |
mr RESET ]
ar START 1
#ar LED A 40
¥ LED_B 40
o | FQ C a0
| FD O 0z P E p diz0 s p{E 0z

ALDEL
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Part 8
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e Export to PCB reads information about pins from
implementation reports, implementation
constraints and synthesis constraint files and
writes it to the CSV file.

e Implementation reports from Actel Designer,
Altera Quartus, Lattice ispLEVER and Xilinx ISE
could be read. Also implementation constraints
used by these tools are supported.

e Synthesis constraints from Synplicity Synplify,
PrecisionRTL and Xilinx XST are also supported.




e Export to PCB

PCE Interface Options
{* ExporttoPCE € Import from PCE

—PCE Tool Cptions
PCE Tool: |Ca|:|star v|

PiCB File: Browse |

IC:,l'My_Designs,l'Samples_?SIFreq_meter,l'FF'G.ﬁ.,l'.ﬁ.ldec.n:sx-'

—aynthesis/Implementation Tool Opticns

Synthesis/Implementation Tool: |><ilin>c: ISE V|

Input File Type: |Implementatil:un Feport V|

Input File: Browse |

IC:,l'My_Designs,l'Samples_?3,l'Freq_meter,l'implement,l'verlfrevlffreq_tnpjad.csv

Family: sl VIRTER v|

Fun (] 4 Cancel | Help |

'II"he Design ﬁerificatlun Company



Create a schematic symbol,
use an existing PCB Component (or
create a new one) and create a Part.

,,,,,

i e
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Once the symbol has been created we must now create the Part, which will link the
created schematic symbol and PCB component (footprint) together

Parts Library Files b4

Librany Pam: - CACADETAR 00 DemosyEromcsFREALibmgd

Edn[Fila
= o AL AR Bt T

“ T csl44 Ireflowl

. Cancal

The Besu;n Verification Company



Choose manual routing on your
PCB scheme from the
connector into the direction of
the FPGA deV|ce

(1 ¢ Edior 2R mmm [T ————

- You will notice a number
of flags on top of certain
balls of the FPGA device
indicating which balls are
swappable. If you get closer
the connection will
automatically swap. You can
use multiple layers to
optimize and finalize the
routing pattern around the
FPGA device.
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Click on the options to the left of PCB Interface Button in the Design
Flow Manager.

In the PCB Interface Options window, choose the option “Import from
PCB". Make sure that PCB Tool is set to Cadstar.

PCE Interface Options %

™ Export ko PCE % Import from PCE

—PCE Tool Options
PCE Tool: Cadstar w

PCE File: Browse |

|C:,l'Mv_Designs,l'Sam|:u|es_?"3,I'Freq_meter,l'FPG.ﬁ.,l'cadstar.csv

—3ynthesis/Implementation Tool Opticns

Synthesis/Implementation Toaol: wiline: ISE

Qukpuk File Type: Implementation Constraints

w
Cutput File: Browse |

|C:,l'M3-'_Designs,l'5amp|es_?3Il'Freq_meterp’FF‘GF\,l'Swapped_Xilinx.ucF

Family: wiline MIRTEX w

Fun Ok Cancel | Help |
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Implementation Options E

Main' | Cone Insextion | Translabe | (Map || Advanced Map | | Post-Map STR | Place & Route: || Post-PAR STR. 45

1. Open the Implementation options

el [y Do e oo o | | and point new constraint file (ucf)
Famity Dievice | wSOcsle4 v
tpeed Grade | £ w
Wersion I\-'e'l Rm-'isim:lrev'_

Smudsbion Qutput Frmat © Mone WHDL © Weriog

PunMode: & Bach T Gl [ tukn-thse

PP r— —.m=s| | 2. Disable all implementation steps
;i | except the P&R

I
Constraint Fie (UCF) Suppor: | ST G w

Seloct carestraink 2 £ be oopind inba the implementation Fider: Eromse |
|
I Run implementation with selected command fie (mplement. bat): |
[

® | Cocd Hep

A o
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