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Design Flow i Libero™ IDE v2.3

This chapter describes the basic design flow for creating designs using the Libero IDE software.

Step 1 - Design Craation

Your first step is to plan your design and enter it as either HDL (VHDL or Verilog), structural schematic, or
mixed-mode (schematic and RTL).

Step 2 - Design Verifiaition
After you have defined your design, you must verify that it functions the way you intended. After creating a

test bench using WaveFormer Lite use the ModelSim for Actel VHDL or Verilog simulator to perform
functional simulation on your schematic or HDL design.

Step 3 - Design Synithesis/ EDIF Gevenition

A design must be synthesized if the design was created using VHDL or Verilog. Use Synplify or Synplify
Lite from Synplicity to generate your EDIF netlist. You can re-verify your design "post-synthesis" using the
VHDL or Verilog ModelSim for Actel simulator used in step 2. While all RTL code must be synthesized,
pure schematic designs are automatically "netlisted" out via the Libero IDE tools to create a structural VHDL
or structural Verilog netlist.

Step 4 - Design Implenavitation

After you have functionally verified that your design works, the next step is to implement the design using the
Actel Designer software. The Designer software automatically places and routes the design and returns
timing information. Use the tools that come with Designer to further optimize your design. Use Timer to
perform static timing analysis on your design, ChipEdit to customize your I/O macro placement, PinEdit
for I/O customization, SmartPower for power analysis, and Netlist Viewer to view your netlist.

Step 5 - Timing Simudation

After you are done with design Implementation, you can verify that your design meets timing specifications.
After creating a test bench using WaveFormer Lite, use the ModelSim for Actel VHDL or Verilog
simulator to perform timing simulation.

Step 6 - Device Progranming

Once you have completed your design, and you are satisfied with the timing simulation, create your

programming file. Depending upon your device family, you need to generate a Fuse, Bitstream, or STAPL
programming file.
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Mixed Mode Design Flow i Libero™ IDE 12,3

The example below demonstrates a mixed (schematic / HDL) design flow in Libero IDE. You should review
each of the steps to become familiar with the mixed flows and create the project in the Libero IDE design
software.

Design Description

The design in Figure 1 consists of a 32 bit serial-in parallel-out (STPO) shift register, a control block and an
output register. The SIPO was generated using ACTgen, the control block was described in VHDL (or
Verilog) and the register is a hierarchical schematic using components created by ACTgen.  The control
block enables the output register after 32 bits of data have been shifted in.

Using Actel's Libero IDE tool suite, you will complete the following:

Create the 32 bit shift register and 8 bit register with ACTgen
Use the HDL editor to describe the control block

Use Libero's schematic editor to enter the 32 bit register schematic using the 8 bit register generated by
ACTgen

Create a top level schematic to tie the blocks together

Functionally simulate using the ModelSim for Actel HDL simulator
Synthesize the design with Synplicity

Simulate the post-synthesis netlist
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Step 1 - Creating a Project in Libero IDE

10
1.

Start Libero IDE by double-clicking on the Actel
Libero IDE icon on the desktop of your PC.

From the File menu click New. The New Project
dialog box appears, as shown in Figure 2. Enter the
following in the New Project dialog box:

e Family: Select 54SXA from the Family drop-
down list box

e HDL: Select the HDL (VHDL or Verilog)

e Location: Specify a location in the Location field,
or select a location by clicking Browse and
browsing the project directory

e Project Name: Enter shifter in the Project Name
field

Click OK. The project “shifter” is created and opened

Step 2 - Creating AC1gen componerits

In

this step you will create a 32 bit shift register and an 8

bit storage register with ACTgen.

1o cradte the shifl register with AC Tgen:

1.

From within Libero IDE, double-click on AC7gen in
the process window. The New File dialog box is
displayed (Figure 3).

Select ACTgen macro under File Type.

Specify shifi32 as the name. Click OK ACTgen opens
in a separate window.

From the left side of the ACTgen GUI select
Register, then choose the Shift Register tab, and
specify the following options (Figure 4):

e Variations: Serial-In/Parallel-Out
e Width: 32

Sequential Type: Default

Async Clear: Active Low

Clock: Rising

Shift Enable: Active High

Mew Project |

Project Mame:
Ishifter

Project Locatian:

IE:"-.-'-‘-.cteIpri'xshifter Browse |
Farnily: HOL Type:
|54S><'.":". j f" "-.-"grilng

Ok I Cancel | Help |

Figue 2 - Libero’s New Projict dlialg box:

MHew

File Type:

Schematic

WHOL Entity
WHDL Package File Help
Stimulus

Stimulus HOL File

Harme:
IshiftSZ‘I

Figwe 3 - Libero’s New File diialog box
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Figue 4 - ACTgen GUI
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5.  Select Generate from the File Menu and set the il
following options in the Generate Macro dialog box _
(Figure 5) Savwe in: Ia hdl
e Netlist / CAE Formats: VHDL (or Verilog)
e File Name: Accept default setting (shift32.gen)
e Other Options: (Leave as default)
File: name: Im

Save I

Save as lype: |AETgenFiIes [*.gen]

IVHDL VI

Metlist / CAE Faormats:

Behavioral Mode!

™ WHDL

™ “erilog

6. Click SAVE to generate the 32 bit shift register.

j Cancel |

Feport

[ Timer
¥ Compilz

Figure 5 - ACTgen Generate Macio dialog box

ACTgen will generate a 32 bit shift register described in structural VHDL (or structural Verilog) named

shift32.vhd (or shift32.v).

®u ACTgen Macro Builder - Register

10 credte the 8 bit storage register with AC'Tgen: Bl

Wiew Macio Tools

Help

[_[O]x]

EEIFEIE

1. From the ACTgen GUI, create another register named reg8
by selecting the Storage Register tab and specifying the
following options (Figure 6):

e  Width: 8

e Sequential Type: Default

Async Clear: Active Low

Load Enable: Active Low
Clock: Rising

2. Click Generate from the File Menu and then SAVE the
VHDL or Verilog file “reg8” with options from Steps 5 and
6 above. ACTgen will generate an 8 bit storage register
described in structural VHDL or Verilog named reg8.vhd or

izl
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 Combinatorial
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Farrln Control |

reg8.v, respectively.

F
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Ready

FaM. E45h DIE UNSET [PKB:UNSET |

Close ACTgen by clicking Exit in the File menu.

Figure 6 - Creating an 8 bit storge register with AC 1gen
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The files generated by ACTgen, reg8.vhd (or 7g8v) and shift32.vhd (ar shifi32.) will be visible on the
Design Hierarchy tab and on the File Manager tab in the Libero IDE (Figure 7).

=l Default Corfiguration

MEE shift32 (shift32 vhd)

E=;"|L reqd [reql.vhd)

& I_-IDL Files

B shift32.vhd
b E=:',_ regl. vhd
"""" Whdl Package Files

F-- ACT gen Macros
"""" Implementation Files
"""" Stimulus Files

Design Hierarchy IFiIE! hlanager I Dezign Hieratchy File Manager I

Figure 7 - ACTgenmaos in Libero IDE

Step 3 - Entering the Control black HDL Description

Use the Libero HDL Editor enter the VHDL or Verilog description of the control block.

1o craale the control block HD L description:

1. From the File menu in the Libero IDE, click New. Select New
VHDL Entity (or Verilog Module) under File Type in the File Type:
New dialog box and specify the name as control (Figure 8).

Schematic

ACTgen macra Cancel

2. Click OK. The HDL Editor will open. :
WHDL Package File Help

Stimulusz

3. Type in the VHDL or Verilog file for the control block Stimulus HOL File
shown on the next page (Figure 9) or just cut and paste it
from this document, if you have it opened in an electronic
form.

il

Marme:
t
4. Save the file by clicking Save from the File menu. The Imn R
control block will appear on the Design Hierarchy and File
Manager tabs . Figue 8 - Opening the HD L editor

5. Check the HDL file for errors by selecting “CheckHDL” from
the File Manager tab.
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-- control

library ieee;

use ieee.std_logic_1164.all;

use iece.std_logic_unsigned.all;

entity control is

port (clk, aclr, en: in std_logic;
LD_REGn: out std_logic),

end control;

architecture rtl of control is

signal count: std_logic_vector(4 downto
0);

begin

process (aclr, clk)

begin

if (aclr = '0") then
count <= (others =>'0";
LD_REGn <=1,

elsif (clk 'event and clk = '1") then

if (en = '1") then
count <= count + 1;
end if;

if (count = "11111") then
LD_REGn <=0
else
LD_REGn <="'1';
end if;
end if;

end process;
end rtl;

/* control block for mixed mode design
in Verilog
*/

module control (clk, aclr, en, LD_REGn);

input clk, aclr, en ;
output LD_REGn ;

reg [4:0] count ;
reg LD_REGn ;

always @(posedge clk or negedge aclr)
begin
if (aclr == 1'b0)
begin
count <= 5'b0 ;
LD _REGn <= 1b1 ;
end
else
begin
if en == 1'b1)
count <= count + 1 ;
if (count == 5'b11111)
LD_REGn <= 1h0 ;
else
LD _REGn <= 1b1 ;
end
end

endmodule

Figure 9— HD L descriptions for control block (VHD L and Verilog)

Step 4 - Creating Schenuitic Symbols
Before creating the schematic for the 32 bit register or the top level schematic, you must create ViewDraw
symbols for the components you created in the previous steps.

10 cradte schentic Symibols: = Diefault Configuration

1. In the Design Hierarchy tab, select $hifi32, then right mouse click and
select Create Symbol (Figure 10). A ViewDraw symbol will be
created for the shift register.

Optimize & Inzert Pads

Create Stimulus

Fiun Pre-Synthesiz Simulation

Fiun Designer
Fiun Silicon Ex=plarer
Fiun Silicon Sculptor

Froperties

Figwe 10 Craating ViewDraw symbols
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2. Repeat the procedure above to create symbols for the 78 and camol blocks.

3. The ViewDraw symbol will be visible under Block Symbol Files on the File Manager tab (Figure 11).

=l Project Design Files
=l Block Symbol Files
4 F SHIFT321

Figure 11- ViewDraw symbols an Libero IDE File Manager tab

Step 5 - Creating the 32 bit ouput register schantic

The 32 bit register will be crafted as a hierarchical schematic using the reg8 macro that was created using
ACTgen. The register has an active low asynchronous reset and an active low synchronous enable. The
completed schematic is shown in Figure 12.

D[31L0] QI3t0]

D[31:24]

D[23:16]

D[15:8]
pATAL70]
BLE
. "
o oux
uo
D[7:0]
pATAL70]
,___ENN NABLE
. AGR * -
.Gk Py ook

Figure 12 - Completed reg32 scheatic
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10 crevite the schematic for the 32 bit register:

New |
1. From the File menu, click Naw again or double-click , :
on ViewDraw in the process window. The New File Fiie Lype:
dialog box is displayed (Figure 13).
& Py & ACTgen macro Lancel |
. . VHDL Entity
2. Select Schematic in the New dialog box. VHDL Package File Help |
Stimulus
3. Specify 732 as the name. Click OK. ViewDraw Stimuluz HOL File
opens in a separate window.
Hame:
Ireg32|

Figure 13 - Libero’s New File diakg box

4. From ViewDraw, choose Add from the [ERIILl

Component menu. The Add Component dialog  piectary Sy

. ; Cl
box appears (Flgure 14). C:MActelprisshifterwiewdrs IF!EGB.'I
C:hActelprishifteryviswd | COMTROL.1
In the Add Component dialog box, highlight | |lact

C:\Actelprj\shifter\viewdraw in the Directory (i) SHIFTE2

window and 7238.7 in the Symbol window (Figure
14).

Drag the reg8 symbol from the Symbol preview
window to the schematic. Add 3 more copies of
reg8 to the schematic then close the Add |4 o
Component window.

Figure 14 - ViewDraw Add Component dialog box
5. Make the necessary wire and bus connections to complete the schematic as shown in Figure 12.

To add a bus to the schematic:
a. Click Bus (Add menu) or click the Bus toolbar button.
Position the cursor at the originating point for the bus and press the left mouse button.

c.  With the left mouse button depressed, drag the mouse to draw the bus. Add a bend in the bus by
clicking the right mouse button.

d. Release the left mouse button at the endpoint. Add additional busses as needed.

10
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To add a wire to the schematic:

a. Click Net (Add menu) or click the Net toolbar button.

b. Position the cursor at the originating point for the net and press the left mouse button.

c.  With the left mouse button depressed, drag the mouse to draw the net. Add a bend in the net by clicking
the right mouse button (with the left button depressed).

d. Release the left mouse button at the endpoint. Add additional nets as needed.

Label the nets and busses as indicated in the schematic handout by double clicking on the net or bus and
entering the name on the Name tab in the Net Properties dialog box (Figure 15).

6. Add the missing hierarchical connectors as follows:

a. Click Component (Add menu) or click the
Component icon on the ViewDraw toolbar.

b. Select builtin from the library list and select in.1
from the symbol list (Figure 16).

c.  Drag the Hierarchical input connector from the
Symbol Preview window into the schematic and
position as indicated in the lab handout. Make
sure the connector connects to the bus or wire.

11

Mame I.-’-‘«ttributesl Calar, etc.l
MHet: $1M17
Label:
D3] ™
Scope
; et Lot
I dnverted & Logal ]
v Wisible " Global

0K I Cancel Help

Fiawe 15 - Adding a bus name

Add Component

Directony Svmbal

- _I:Iuse
[builti) —

Iin.1

Chbetelprivshifterviewd  [bi] | el
actelcells bsheet.d
canll1

conlr.l

can2hl 1
conZar1
csheet
cshest 2
dsheet.]
esheet.
esheet, 2

dd

out.1

| il |trihuf.1 =

Figue 16 - adding hiewudbical conmedors
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7. Repeat step 6 to add the Hierarchical Output connector. Select out.1 from the Symbol list to add the
output connectors and position to connect to the output bus as shown in Figure 12.

8. Label the components as indicated on the lab
handout by double clicking on the component and | Name | atibutes | Component Pins |
adding the name on the Name tab in the

Component Properties dialog box (Figure 17).

Comporent: regl.1 - $111
Label:

fus =]
Scope
IRk Late] |

@ Local

IV Wisible € Global

ak. I Cancel | Help

Figure 17 - labeling componaits

| (= " 9. After completing the reg32 schematic, save the file and check for errors by clicking Save + Check (File
menu) or by clicking the Save + Check icon on the ViewDraw toolbar. Correct any errors that are
reported. Close the ViewDraw schematic editor by clicking Exit (File menu).

10. ' When completed, the hierarchy of the reg32 design will
appear as shown in Figure 18 on the Libero IDE
Design Hierarchy tab.

(=3 1efault Configuration
: E=;\',_ zhift32 [zhift32_vhd]
"""" E=D}',_ contral [contral. whd)
1B REG32 (rega2 1)
B regB (reg8.vhd)

Figure 18 - rg32 design hienudhy in Libero IDE
11. Optional Step: Run Check Schanatic on the REG32

block in order to perform some additional schematic
checks not provided in ViewDraw (see Figure 19)

B

Delete from Project
Delete from Digk and Project

Figure 19— Perform “Check Schenatic”

12
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Step 6 - Creating the top-level schenatic
The final step is to tie all the blocks (control, shift32 and reg32) together with a top level schematic. Before
creating the schematic, you need to create a block symbol for the 32 bit register (reg32). The completed top
level schematic is shown below (Figure 20).

SHIET 0T i
LM AHLL * LT ES i)

b LTI

KESETH * -

LLk * LK

U
R HILT]3L0]

NN HA) — . ———

Lk

[ R Y e

Lk LI BREGN

LI

CONT RO

Figure 20 - completed top level schamatic

10 crevite the reg32 schenatic Symbol:

1.

In the Libero IDE Design Hierarchy tab, select REG32, then right
mouse click and select Create Symbol (Figure 21). A ViewDraw ....3 FUIST A ————

symbol will be created for the storage register.

The ViewDraw symbol will be visible under Block Symbol Files on

the Libero IDE File Manager tab.

10 cradte the top-level scheatic:

1.

From the Libero IDE File menu, click New again or double-click
on ViewDraw in the process window. The New File dialog box is
displayed (Figure 22).

Select Schematic in the New dialog box.

Specify #gp as the name. Click OK. ViewDraw opens in a separate
window.

13

(= Default Configuration
~[E shift32 [shift32.vhd)
B conteal [control vhd)

Set Az oot
Open Schematic

Create Symbaol

Fropertiez

Figwe 21 - Creatinga ViewDrawsymibol
Jor REG32

File Type: oK.

ACTgen macro Cancel |
YWHOL Entity
WHDL FPackage File Help |

Stimulus
Stimulus HOL File

IE

Mame:

Itop

Figure 22 - Creating the top level schenatic
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Follow the instructions in Step 5 to complete the top level schematic. When finished your schematic
should look like Figure 20.

After completing the top level schematic, save the file and check for errors by clicking Save + Check
(File menu) or by clicking the Save + Check icon on the ViewDraw toolbar. Correct any errors that are
reported. Close the ViewDraw schematic editor by clicking Exit (File menu).

When completed, the hierarchy of the shifter design will appear as El . E TIIIP 1

shown in Figure 23 on the Libero IDE Design Hierarchy tab. If [tup )

TOP is not in bold font, set it as root by highlighting, right mouse L shita2 (shift32 vhd)
clicking and selecting Set as Root. [l contral (control vhd)

. , E}----E REG32 reg2.1]
Optional Step: Run Chack Schanatic on the TOP block in order to P B req8 frega vhd]
perform some additional checks not provided by ViewDraw. . '

Figure 23 - Design hierardhy for TOP

Step 7 - Creating a testbech
You can simulate the shifter design (top) prior to synthesis. First, create a testbench using WaveFormer Lite.
(Please refer to the Appendix for a Waveformer Lite tutorial.)

Generatingan HD L testbench for top:

In this step, you will create a Design Stimulus File and testbench for top using SynaptiCAD's WaveFormer
Lite. Following the instructions in the Appendix, define the values for the clock signal (CLK), the reset signal
(RESETN), the enable signal (ENABLE) and the serial input data (DIN).

1.

Create the clock by right clicking CLK and then selecting Sigwils) <-> Clock(s) to convert from signal to
clock format. Double-click CLK again, and select the Clock Properties sub-menu.  Define a dock
frequency of 40 MHz. Maintain the default 50% duty cycle.

Click OK in the Clock Parameters window to generate clk with a 40 MHz frequency.

Following the instructions on the previous pages, create waveforms for resetn, load and enable as
described below:

e RESETN low 0 ns - 50 ns
high 50 ns - 1 us

e DIN high O ns to 1 us

e ENABLE low 0 ns to 100 ns
high 100 ns to 500 ns
low 500 ns to 550 ns
high 550 ns to 1 us

Your waveforms should appear as shown below (Figure 24).

14
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Figure 24 - Timing diggream for tqp

3. After creating the all waveforms successfully, select Save As (timing diagram) from the File menu to save
the waveforms. In the Save As dialog box, enter fop.btim as the file name and click Save.

4. After saving the timing diagram file, click the Export in the Wave Former Lite menu. From the Export
menu, click Export Timing Digguim As. Save the stimulus file as either VHDL or Verilog (according to the
netlist format you exported from Designer). For top, export a testbench as follows:

VHDL users will select "VHDL Wait with Top Level Testbench" in files of type and enter fop #.hd for
the file name. Verilog users will select “Verilog with Top Level Testbench” and name the file, top ..
Click Save to generate the testbench.

5. The VHDL or Verilog testbench can be viewed in the WaveFormer Lite Report window. The top level
of design hierarchy is instantiated inside the code.

6. Exit WaveFormer Lite (File > Exit).

7. The stimulus files are visible on the Libero IDE File Manager tab (Figure 25).

Your design is ready to simulate! 5% B B §

Block Symbal Files

Schematic Files
t- HOL Files
- hdl Package Files
""" ALCTgen Macros
""" Implementation Files
B Stimulaz Files

""" E=j top_th.whd

- tUI:Il:ItIITI

Dezign Hietarchy File Manager I

Figure 25 - Stinutlus files for top in Libero IDE

15



Actel® Libero™Integrated Design Environment v2.3 Mixed-Mode Design Tutorial

Step 8 - Pre-Synthesis simudetion of top

Follow the steps below to perform a pre-synthesis simulation of 7¢p.

1. Double click the ModelSim Simulation "M button in the Libero IDE Process window, or right mouse
click on g on the Libero IDE Design Hierarchy tab in the Design Explorer Window and select Run
Pre-Synthesis Simulation. Libero IDE will prompt you to associate a stimulus. Select the testbench
you just created, iop_th.ubd or top_th.v.

2. The ModelSim for Actel Simulator will open and compile the source files (Figure 20).

Note: If the message below appears while the VHDL files are being compiled, select
Compile Options from the Compile menu from the ModelSim for Actel main window and select
"Use Explicit Declarations only" (Figure 27). Close ModelSim for Actel, return to Libero IDE
and run the pre-synthesis simulation again. (Error occurs because source files reference
multiple VHDL packages.)

"ERROR: D:/Actelprj/ VHDL_labs/Solutions/FifoDemo/hdl/testfifo.vhd(217): Subprogram "="
is ambiguous. Suitable definitions exist in package 'std_logic_1164' and 'std_logic_unsigned'.

# ERROR: D:/Actelprj/VHDL_labs/Solutions/FifoDemo/hdl/testfifo.vhd(217): (Use the '-
explicit' option to disable the previous error check)"

ﬁ Model5im ACTEL 5.6b - Custom Actel Yersion
File Edit “iew Compile Simulate Tool: Window  Help

Sz BEEF wHEIEEEH R m

# Loading d: /Libero/tModelwin3dZacoem. Aeee. std_logic_arith[body] d
# Loading . /presunth. testbenchitbaoeneratedoode)]

# Loading . /presynth. stimulug(generatedoode)

# Loading d:/Libero/Modelwin3Zacoem. Aeee. ztd_logic_unzigned[body]

# Loading . /presvnth. top[def_arch)

Wl stirnulus_00 stimulus{gener...
Wl top 0 top(def_arch)
Bl Fackage vtables # Loading . Apresynth.reg32(def_arch)
[l Package vital_primitives # Loading d: /Libero/t odel/win32acoem/d.. Aeee vital_timing[body)

# Loading . /presvnth.regB[def_arch)

) ) # Loading d: /Libero/tModelwin3Zacoem,.. Aeee vital_primitives(body]

Bl Package std_logic_unsigred # Loading d:/Libero/Model/win32acoem/.. /actel/vhdl/aBdsna, viables

Bl Fackage std_logic_arith # Loading d:/Libero/Model/win32acoem/.. factel/vhdl/ abdzma. die3cvital_act)

B Package std_logic_1164 # Loading d:/Libero/tModelwin32acoemy.. factelvhdl/ abdewa, buff[wital_act]
- # Loading . /presynth. contral[rt]

Bl Package textio # Loading . /presynith shift32(def_arch)

[l Package standard # Loading d:/Libero/tModelAvwinaZacoem. Aactelvhdl abd xa.imevital_act]

# Iteration limit reached. Pozsible zero delay ozcilation. See the manual.

[l Package wital_timing

L |

| i B #
Libran | =im VIR 2 | d
|N|:|w: 1 us Delta: 100 |5im:ftesthen|:h

o

Figure 26 - ModelSim for Actel mainwindaw afier compiling iop

16



Actel® Libero™Integrated Design Environment v2.3 Mixed-Mode Design Tutorial

Compiler Options x|
¥ Use 1993 Language Sprtax [ Dizable loading messages
[~ Don't put debugging infa in library [~ Show source lines with emors

¥ Uze explicit declarations only

— Checkfor——— — Report Warnings On;
[~ Synthesis
4 ¥ Unbound component

¥ ital Compliance
¥ Frocess without & WAIT statement

o ¥ Hul Fange
— Optimize for:
¥ Mospace in time literal (g, Gns)
V¥ Stdlogic1164

7 via V¥ Multiple drivers on unresolved signals
v Yita

0K | LCancel | Apply |

Figure 27 - Charging VHD L canpille options in ModelSim for Actel

3. When the compilation completes, the simulator will run for 1 us and a Wave window will open to display
the simulation results (Figure 28). Scroll in the wave window to verify the counter functions properly.

File Edit Wiew |nzet Fomat Tools window
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@ @ @ @

o

;
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]
]
]
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1/
1000 I "
0 ns
|
p:

0 ns to 1050 ns

Figure 28— ModelSim for Actel Wewe window for top
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Step 9 - Synthesizing with Synplicity
Synthesize the design in Synplify to generate an EDIF netlist. For HDL or mixed-mode designs, Libero IDE
will launch and load Synplicity's Synplify with the appropriate design files. In this example the design files for

top will be loaded along with the Actel SXA VHDL or Verilog library for synthesis.

Follaw the instructions below to synthesize top using Syplify:
In Libero IDE, right click on the #gp on the Design Hierarchy tab and select Synthesize (Figure 29).

1.

2.

E-S

Default Configuration

® Open Schematic
Create Syrbal

Create Stimulus

Open Stimulus 3
Select a Stirmuluz File

Fun Pre-Synthesis Simulation

Properties

Figure 29 - Laundbing Synplicity fiom Libero IDE

Synplicity's Synplify application will launch and be loaded with the appropriate design files and set a few
default values. From the Target menu, click Change Options. The Options for Implementation dialog

box is displayed. Set the following in the dialog box and click OK:
Technology: Actel S4SXA (set by Libero IDE)

Part: 54SX08A (default)
Speed Grade: Std (default)
Fanout Guide: 10 (default)

Hard Limit: off (default) This refers to the Fanout limit.

¢ Disable I/0 Insertion: off (default) This is always off for Libero’s Synplify Lite.

Click the RUN button. Synplify will now compile and synthesize the t@ design and output an EDIF
netlist named fogp.adn. When the Done! appears in the Synplicity menu, the design has been successfully

synthesized.

The resultant EDIF file, gp.edh, will be appear under
the Implementation Files on File Manager tab in
Libero IDE. Libero IDE will also create a structural
VHDL or Verilog netlist (iop.thd or topw) from the
EDIF netlist.

From the File menu, click Exit to close Synplify.
Click on Yes to Save changes to top.ptj in the
Synplify dialog box that comes up to save any settings
that you have made while in Synplify.

---- :t Desian Files
ock Syrbol Files
~ Schematic Files
~HOL Files

Fwihdl Package Files
ACTgen Macros
E| I_mplementatiu:un Files
; " top.edn

- top.vhd

[+ Stimulus Files

Dezigh Higrarchy File Manager I

Figure 30

Note: Should any errors appear after you have pushed the Run button, you can edit the file using the
Synplify editor. Double dlick the file name in the Synplify window to open the editor. Any changes made
here will be saved to your original design file in the Libero IDE, so close the file in the Libero HDL

editor before you do this.
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Step 10 Post-Synthesis Simulation of 1op
Post-Synthesis sinudationwith the ModelSim for Actel simuator:

1. Invoke the ModelSim for Actel simulator by Double clicking the ModelSim Simulation M buton in
the Libero IDE Process window or by selecting #gp in the Libero IDE Design Hierarchy tab then right
clicking and selecting Run Post-Synthesis Simulation.

2. The ModelSim for Actel Simulator will open and compile the source files (Figure 31).

ﬁ Model5im ACTEL 5.6b - Custom Actel Yerzion
File Edit “iew Compile Simulate Tool: Window Help

@ BER EF wHEEEH BT

# Loading d:/Libero/Modeliwin32acoem/. factelvhdl/abdzxa. conB[vital_act) j

= testbench: testbenchitbgener... # Loading d: /Libera/Modeliwin32acoem/.. factelvhdl/ aBdswa. gndvital_act]
: NpTT—— # Loading d:/Libero/Modelwin32acoem/.. factel/vhdl/ abdzma dipl blvital_act)
L Stlmulzllgs_ﬂ.dstlfmulurs][gener... # Loading d:/Libero/Modeliwin32acoem/.. /actelvhdl/ abd zua, wor2[vital_act]
top_U: top[def_arch] # Loading d:/Libero/Modeliwind2acoem/.. /actelvhdl/ abd zua, cllkbuf(vital_act)
[l Fackage vtables # Lu:uading Apostaynth req32[def_arch)
ll Package vital_primitives # Loading . /postaynth.reqB[def_arch]

al o # Loading . /poztsynth.regd 1[def_arch)

Bl Package wtal_h@ng ) # Lu:uading Apostaynth read 2(def_arch)

Bl Package std_logic_arith # Loading . /postaynth.reql_3[def_arch]

B Package std_logic_1164 # Loading d:/Libero/Modeliwina2acoem/.. /actelvhdl/ a5d sxa.inbuf[vital_act)
Bl Package textio # Loading d:/Libero/Modeliwin32acoem/.. /actelvhdl/ abd zua. holkbuf(vital_ac

t)
B Package standard # Iteration limit reached. Possible zero delay oscillation. See the manual.

Ll

#
] I | _,I
Library | sirn WSIM 2 | -
|N|:|w: 1 us Delta: 100 |5im:ftesthen|:h

o

Figure 31 - ModelSim Jor Actel wainwindaw for top post-synihesis simuiation

2. When the compilation completes, the simulator will run for 1 us and a Wave window will open to display
the simulation results (Figure 32). Scroll in the wave window to verify the design functions properly.

=+t wave - default

File Edit “iew Ingeit Format Tools  Window

SHES| @MLK RN m QQXB =F

1
0 ks to 1050 ns

Figure 32 - ModelSim for Actel Wawewindaw for top post-synthesis sinudation
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Step 11 - Design Implaventation - Place anid Koute
Implement the design using Actel's Designer sofiuane:

1.

Run Designer. Select the Design Hierarchy tab in Libero IDE. Right-click on fg and select Run
Designer. Actel’s Designer application will open and your design file will be read in.

Compile your design. From the Tools menu, click Compile (or dick the Compile button on the
Designer GUD. A series of menus will query you on device type, device package, speed grade, voltage,
and operating conditions. Select A54SX08A in the Die window and TQ100 in the Package window.
Click on Next and Finish to complete the remaining steps. Once you have finished the setup, Designer
will compile your design and show you the utilization of the selected device. Also note that the Compile
box in Designer will tum green indicating that compile has successfully completed.

(Optional) Designer User Tools. Once you have successfully compiled your design, you can assign
pins with PinEdit, view pre-layout static timing analysis with Timer, set timing constraints in Timer, and
use ChipEdit to assign modules. You can use each of these functions by left clicking on the flow tree. For
more information on these functions please refer to the Designer User’s Guide and online help.

For this example, we will make no changes to the design in this step.

Lay out your design. From Designer, click on Layout. In the Layout dialog box click OK to accept
standard layout. The Layout box in Designer will tum green indicating that layout has successfully
completed.

Back-Annotate your design. From Designer, click on Back-Annotate, or select Back-Anyoiate from the
Tools menu. Choose SDF as CAE type and ensure that you have Export Netlist and VHDL (or
Verilog) selected as the appropriate simulation language. Click OK. Designer will export the timing
information in SDF format as igp_ba.sdf.

Click on Fuse in the Designer flow tree if you wish to create a programming file for your design.
This step can be performed later after you are satisfied with the back-annotated timing simulation.

Save and Close Designer. From the File menu, click Exit. Select Yes to save the design before closing
Designer. Designer saves all of the design information in a *.adb file. The file tqpadb appears under the
Implementation Files on the File Manager tab in Libero IDE (Figure 33). You can reopen this file by
right clicking and selecting Open in Designer to launch the Designer application.

----- Black Syrmbol Files

""" Schematic: Files

----- HDL Files

= hdl Package Files

""" ACTgen Macros
= Implementation Filez
top.edn
....... top.vhd
----- @ top.adhb
"""" top_ba.vhd
- tDI:I_l:IEI.SE":
[*- Stimuluz Files

Dezign Hierarchy File Manager

Figure 33 - Top Designer files in Libero IDE File Meancger
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Step 12— Timing simuation with back-armotated timing

10 perform timing sinwdation with back armolated timing in the McdelSim for Actel HDL sinudator:

1. Invoke the ModelSim for Actel simulator by Double clicking the ModelSim Simulation M bution in
the Libero IDE Process window or by selecting #gp in the Libero IDE Design Hierarchy tab then right
clicking and selecting Run Post-Layout Simulation.

2. The ModelSim for Actel Simulator will open and compile the source files.

3. When the compilation completes, the simulator will run for 1 us and a Wave window will open to display
the simulation results (Figure 34).

==+t wave - default == il

Eile Edit Cursor Zoom Eookmark Format  WWindow

=EH&E  +BEB DA 2 KRQQ@B EF i EIEIEER

o

1000 ne

1| I 0 3 | =
O ns to 1050 ns

|/
|
y

Figure 34 - Post-Layout sinudation for top

4. Scroll in the wave window to verify that the design works correctly. Use the cursor and zoom buttons to
zoom in and out and measure timing delays.

5. Exit the simulator by selecting Quit from the File menu in the ModelSim for Actel main window.

6. Close the Libero IDE by selecting File > Exit.

End of tutorial
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APPENDIX - Waveformer Lite Tutorial

Creating stimulus with WaveFormer Lite:

Follow the steps below to create stimulus for using WaveFormer Lite.

1. From the Libero IDE Design Hierarchy tab, double click the left mouse button on the WaveFormer Lite
Stimulus icon.

2. The Graphical Test Bench Generator will display the signals you assigned to your design in the

schematic.
T piagram - untitled btin* _ ol x|
e e o v e ol e e R
96.00ns96.00n Dnsl. L SDTS| L 1DDInSI L 150|nsI L 2DD|nS| | 250|nsI L SDDInSI L |350|ns
clk -
resetn -
load
enable
cnt_in[3:0] p
4 [ ][ «] | » A

Figuie A1 - WaveFomer Lite Diagramwindaw jor example2

10 deww avanglonm in the Timing Diagiam Editor for a Clock signal:

1. Create a clock by right clicking CLK and then selecting Sigwils) <-> Clock(s) to convert CLK from signal
to clock (ie. periodic) format. (Figure A2).

2. Double-click CLK again to bring up the Signal Properties menu, and then select the Clack Properties sub-
menu. Define the clock frequency.

3. Specify the Frequency or Period and a Duty Cycle to generate clock signals. Click OK to create the

clock waveform.
Edit Clock Parameters llil|
Marne:

Clock name
Reference Clk: INone ;I
rest | 0 et Clock frequency
Period: 100, Gz ps

Period Formula: ex, 2*CLED. period
| 100,

Starking Offset; I—D I—D
Duby Cycle % I—SD I—SD
Rise Jitter {range): I—D I—D
Fall Jitker (range): I—D I—D

—Buffer Delay

Min L ko H: | o | 0
Mas L ko H: | o | 0
MinHtoL: | o | 0
MaxHtaL: | o | 0

Start signal low ———p I invert (Starts Low

Ok | Cancel |
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Figure A2 - Edit Clock Parameters window
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10 draw awawglonm in the Timing Diagiam Editor for a bus signcl

1.

Select the state (value) of the signal you wish to draw by clicking on one of the state values in the toolbar.

For example, to draw a valid bus value, select the VAL button. The selected state button turns red (see
Figure A3).

MNext segment high  Next segment weak high

Wext Next segment
segment low weak low

Zoom Control

B WaveF ormet Lile
Fl= Esxport Eci Buz L

Fd@ha

ol
Hold IE-‘ ks

r]'vs v B0ns
i | ! Il

Next segment tristate Next segment invalid
Mext sepment valid

HIGH LW
—_— =

153.1ns | 121.3n3 |LIIIIIn|~3I |L€EI:EI

T

Figure A3 - WaveFonner Lite Diagram editor controls

Place the mouse cursor inside the diagram window in the same row as the bus name and position the
mouse cursor at the time value where you want the selected state to end. Left click the mouse to draw a
waveform from the end of the previously existing signal (if there is any) to the mouse cursor position.

Move the mouse to the right and click again to draw another segment. Click on a bus state button (TRI,
VAL or INVal) to activate it. The state buttons automatically toggle between the two most recently
activated states. The waveform to be drawn next will be determined by the button that was selected
(highlighted red). Double-click on a button to prevent it from toggling.

When you draw signals using the mouse, the signal edges are automatically aligned to the closest edge
grid time. To fine tune and make minor adjustments to signal transition times, position the cursor over
the transition until it changes to a bolded bi-directional arrow. Left click and drag the transition edge
either left or right in time.

10 draw awagonm in the Timing Diagram Editor for a reqular signal:

4.

Select the state of the signal you wish to draw by clicking on one of the state values in the toolbar. To
draw a '1' value for a signal, select the HIGH button. Place the mouse cursor inside the diagram window
in the same row as the signal name. Then, position the mouse cursor at the time value where you want
the selected state to end. Left click the mouse to draw a waveform from the end of the previously
existing signal (if there is any) to the mouse cursor position.

Move the mouse to the right and left click again to draw another segment. Click on a state button to
activate it. The state buttons automatically toggle between the two most recently activated states. This
allows you to draw alternating High and Low values easily without having to select the toolbar state each
time.
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Copying Waglonms

You can copy sections of waveforms and paste those sections either onto (overwrite) or into (insert) any

signal in the diagram. To copy and paste waveform sections:

1. Select the names of the signals that you want to copy. If no signals are selected, the Block Copy
command will select all the signals in the diagram.

2. Choose the Edit > Block Copy Waveforms menu option. This opens the Block Copy Waveforms dialog
box (Figure A4), with the selected signals displayed in the Change Waveform Destination list box.

3. In the dialog, enter the values that define the copy and paste:

Choose either Time or Clock cycle for the base units of the dialog. If you are copying just signals (no
clocks) then time is the default base unit of the dialog. If you are copying part of a clock then it is
best to choose a clock cycles base unit and choose the copied clock as the reference clock. If you
select time when copying clocks, the (end_time - start_time) must equal an integral number of clock
periods, and the place_at time must be at the same clock period offset as the start_time.

Start and End define the times of the block copy.

Place At is the time that at which the block will be pasted.

The Insert and Overwrite radio buttons determine whether the paste block will be inserted into the
existing waveforms or overwrite those waveforms.

The list box at the bottom of the dialog determines which signal the copied waveforms will be pasted
into. To change this mapping;

i) Select a line in the list box. This places the destination signal into the drop-down list box on
top of the list box.

ii) Choose another signal from the drop-down list box. Each destination signal can be used
only once per copy.

iii) Click OK to complete the copy and paste operation.

Block Copy Waveforms ' AR

@ Time € Clock Cycles Controlling Vl

’—Choose the Start, End, Place At units

Start and end - S IE = & Insert I rt
) ; —
times for coov Enci |10 ne € Overwrite nsert or
Overwrite
Place At time ———pp» Pl at: [10 s £ sificepis: o
—Change \Waveform Destination

B werh [ —— Waveform
WADD wADD destination

0K I Cancel | Help |

Figure A4 - Block Copy Wewegbnns dicleg box
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