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Introduction to Active HDL

* Active HDL is a neat HDL
simulation program

* |t is fast, small, easy to use and
straight to the point

* | atest Xilinx student development
environment was 6 GB!

* We will use Active HDL as our
development environment

* Install the software and request a
license (painless process)
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This is what you will see when

»

you start the program...
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Simulating a NAND with

Active HDL
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First steps with the wizard

New Workspace
- w% i Specify basic information about the new workspace.
Sear 4 '

Type the workspace name:
NAND _simulation|

Select the location of the workspace folder:

o Create A hew : N s 148 ? C:\cpedb2\NAND _simulation
workspace and call it
NAND simulation

Browse...

v Add New Design to Workspace

avrira A Rya e 24 MA-.CQ.Ca 20172
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New design wizard |/3

New Design Wizard

How would you like to create Design Resources?

" Create an Empty Design
(¢ Create an Empty Design with Design Flow

| . (-\- . . .
| i"——lj Add existing Resource Files

(] Create an Empty Design With | .ﬁj " Import a Design from Active-CaAD

D e S i n F I OW This option creates an empty design and enables Desigr)
g Flow Manager. You can select a vendor of your synthesis or

implementation tool, technology, libraries, and specify the

default HDL language of your new design entry sources.

Cancel
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New design wizard 2/3

New Design Wizard

Specify additional information about the new design.

C-Synthesis tool:
<none>

’ Make sure VHDL is the Synthesis tool:
default language

Physical Synthesis tool:
<hone>

* |[f we have time we will
introduce other synthesis
methods towards the end of
the class

Implementation tool:
<none>

Default Family:

Flow Settings |

Block Diagram Configuration: Default HDL Language LI

Default HDL Language: |VH DL LI

Cancel
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New design wizard 3/3

New Design Wizard

Specify basic information about the new design.

Type the design name:
NAND_gate]

Select the location of the design folder:
C:hcpedB2\NAND _simulation\NAND _simulation

Browse...

* Pick a design name

The name of the default working library of the design:
NAND_gate

* NAND gate works fine

The name specified here will be used as the file name for the
library files and as the logical name of the library. You can
change the logical name later on.

Cancel |
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Main window

@ Active-HDL 7.2 Student Edition (NAND_simulation ,NAND_gate) - Design Flow Manager =3

File Edit Search View Workspace Design Simulation Tools Window Help
=S =N E @Y WO S Y N

x

|Top-Leve| selection j

” o] I Unsorted

I . : J

be 6 Marksiace BAND inulig

- NAND_gate
&\ Add New File

. R . '(AM\JeMrarF -
* Once you click finish, you

will be greeted with this
screen

® Double click on Add New File | 3|«

Files /$#Struc...; 3Reso... "® design flow

o B DESIGHN: Default Design Language: VHDL

o # DESIGN: Default BDE Language: VHDL
DESIGN: C-3ynthesis: Not Defined

o # DESIGHN: HDL Synthesis: Not Defined

o # DESIGN: Physical Synthesis: Not Defined

o # DESIGHN: Implementation: Not Defined

>
B Caonsole

S ————
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Adding a new source file

g Add New File

Empty Files | wizards | entity NAND Gate 1is
HOL A HOL HOL HOL o 1 T 4+ .
1 ~¢?§' port (a, b : 1n bit;

YHDL Source Block Diagram State Diagram  SystemC  SystemVerilog Verilog Source X : out bit ) r
Code Source Code  Source Code Code end NAND gate;

New Empty File: architecture myarch of NAND gate is
Name: begin

X <= a NAND b;

AddExistingFilel end myarch;

\_

INAND_gate]

Cancel

® This is the code we need to add

* Select VHDL code and give it a name .
to the project
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Add in the NAND code

Something dubious in this line!

entity NAND Gate is
port (a, b : in
X : out bit;

)
end NAND gate;

architecture myarch of NAND gate is
begin

X <= a NAND b;
end rmyarch;

* Type in the standard NAND
operation code
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|T0p-LeveI selection

O |Unsorted 1 entity NAND G

Workspace "NAND _simulz | | | port (a, |

- NAND_gate 3 x : out b
Q\ Add New File 4 )

A G Ee— 5 end NAND_gate

g« Addner  OPeN

ffiff NanD Open in External Editor >

zture 1

Exclude from Compilation
= a NA]

mow
Remois cch;

@, Add file to design
Refresh contents...

Design Compilation Order...

4 Compile F11

B Analyze

* Compile the code to see if
there are any errors
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mailto:nalves@wne.edu
mailto:nalves@wne.edu

Syntax errors are like this

@ Active-HDL 7.2 Student Edition (NAND_simulation ,NAND_gate) - C:\cpe462\NAND_simulation\... [= |(B][X] |
File Edit Search VYiew MWorkspace Design Simulation Tools Window Help
Br-rod xuE @ 80K HYOR BB

EiE T E I E @49

’Top-LeveI selection

0|Unsorted entity NAND Gate is
Workspace "NAND_simule| | | port (a, b : in bit;
—@ NAND gate 3 X : out bit:;
e ] Il j
@\ Add New File ‘ o

1 ¥ NAND_gate.vhd end NAND gate:

* Misplaced semi-colon will _7 = T mum.m =

ffiff NAND_gate library

generate a syntax error -
e And a cross will also show
up next to the file ( il

[ Files /%¥Struc..., CReso... % design flow :El nand_gate...

o # Error: COMP96 0015: NAND gate.vhd : (5, 1): ';' expected.

o # Error: iIiZI'I'IF'QE_IZIIZI19: I'-I.D.I'-ID_g:atE.'-.-'hn:i : (5, 5): Keyword "end" expected.

o # Compile Architecture "myarch" of Entity "NAND gate"

o # Error: COMP96 0056: NAND gate.vhd : (7, 1): Cannot find referenced entity
declaration "I'-I.ﬂ.ﬁD gate', B

o # Compile failure 4 Errors 0 Warnings Analysis time : 0.0 [s]

>

B Console

Ln4,Col S
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Let’s start simulation

File Edit Search VYiew Workspace
-

C
, ) — Sl A - @ = ovm @
e B MOV Initialize Simulation : e G

\

Initialize C Code Debug L = e ||anand_gate {myardgh) LI
Initialize Handel-C Code Debug

* Then click on the Create a

¢ Click on Initialize Simulation New Waveform
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Obtaining the /O port names

QAL ®AQ

| Sy nand_gate (myarch)

gl dnand_gate (myarch)

@ std.standard

* Click on nand_gate (myarch) and drag it to the empty area to the right

e This is what it will show...
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Adding stimulus signals |/2

E | Stimulators

k Q T, ml Q Q Q TS| ‘ 5igna|S|Hotkeys| Predefined |

Signals: . Allows you to control the stimulator value using
: - - the keyboard
Yalue Sti... 0ps 2000 0 . 40 : Name Type

; ] EX—— Press nw hlkey:

aNE Stimulators. .. 14

e:_ﬂ_[ Add Signals. .. Chrl+I = Toggled values: 01

Go to the Hotkeys tab to select values to toggle.

Insert Empty Row

[” Display paths Save Strength: |Dverride v
i

{

Insert Named Row

* Right-click on signal a * Scroll the Type all the way down and

. . select Hotke
* Select the Simulators option 4

* Assign Z as the hotkey

® During simulation, pressing Z will

switch the signal a
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Adding stimulus signals 2/2

o Stimulators @i ! "
: _ (NAND_simulation ,NAND_gate) - Waveform Editor 1 *
Signals I Hotkeysl Predefined

. . . Allows you to control the stimulator value using ¢ Jesign Simulation Waveform Tools Window Help
Signals: ;
the keyboard

Name Type y{@)pgﬁﬂﬁf;g“ gQ% b ) & @& .’ﬁ > ﬂgnsil-

Press new hotkey:

; [ s mE o hQah QaQa e ww Bk

Toggled values: 0.1 ' Name

-
Go to the Hotkeys tab to select values to togale.

I Display paths Save | Strength: | Overide -]

Close

* Right now a and b are both logic-0

* After assigning the hotkey X * Click on the run for

tob o . .
e This will move the simulation

whatever number is on the next field
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Simulation

B R e | ROR S| UU MU RR

Value Sti... P20 0 . 40 .ﬂ
S50ns
Simulation @ 1] Z

0 X
o . Simulation has finished. There are no more vectors to simulate.

\1) 1

oK

[ Don't show this dialog again...
:

* This message will show up
since we are going through a
manual process

* As expected the output is
logic-|
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Changing simulation values

* Pressing Z and X will switch
the values of aand b

* As expected the output is a
logic-0

esign  aimulation  Waverorm 1ools  Window Help
P E O S MY Q 2H e e

. . % B QS ® Q@ € A
e To restart the simulation, — v — e

0ps

which will bring the marker to o 0 - I
o b 0 X |

Ops click on the appropriate oy : |
button
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Another neat Active HDL stimulus:
counter

| Stimulators

1

Signals I Hotkeys | Predefined |

Signals: Forces periodically changing value

Name Type - Count type: Count Direction:

* |[f you have a bus with Bray =] [0 =]
man)' InPUt Iines, you can i sel Clock Starting value:  Modify by: Count every:

. 0 1 10ns
use the counter stimulus - ’U N | |

to cycle through all logic. . [peomal ] I Reverss bits order
UL

| Display paths Custc Ll Apply l Strength: IUvenide LI

(e ) N H
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Practice Exercises
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Exercise #1- NAND + DFF

* Re-implement this code but find
a way to remove g<=temp

P
clk >

entity example is
port (a,b,clk : in bit;
gq: out bit);

end example;

* Display the wave-form. Use the
“Clock function” as a stimulus for
the clock signal and “hotkey” for
the other inputs

architecture example of example is
signal temp : bit;
* Set the clock period to 20ns
begin i . | o |
temp <= a NAND b; | "
process (clk)
begin
if (clk'event and clk='l') then g<=temp;
end if;
end process;
end example;

Signals l Hotkeys] Predefined]

Forces a clock pulse of a specific frequency and
duty cycle

Name Type y 7
I ET—_—_— | : :

Signals:

Frequency: [TOMHz__]

q
4
g I~ Display paths Save alu | Apply Strength: | Overide v

' # Allocation: Simulator allocated 1610 kB (elbread=1031 elab2=297 kerne
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Exercise #2- Set Reset (SR) latch

Function

Indeterminate
State

Set

Reset

Storage State

* [mplement this SR latch
* Hint: Make sure you appropriately configure the signal modes

* Simulate the circuit and make sure it works as expected
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