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Please follow these steps to obtain your Libero IDE License

Select one HDL: O VHDL O Werilog

Please take care to make an accurate selection of VHDL or Verilog here. If you choose
incorrectly, your license will not wark, and will have to be exchanged. This will cause delay in
use of your Libero IDE software.

Enter your PC's hard-disk C drive Yolume Serial Number: |

The Valume Serial Nurnber is an 8 character hexadecimal number of the form sotes-xxxsx. To
obtain your Yolume Serial Murmber type the following at @ DOS or Cammand Prampt:
{Mote: ¥ou must use the C drive hexadecirmal number)

C:= Vol C:

Enter your Synplicity Host ID:

To obtain the Synplicity HostlD you must first install Synplify from your Libero CO. Then select
Start->Synplicity->Synplify. A dialog box will display a message that includes the line

Example Your hostid is: 79C88961
Enter your hostlD in the box provided above, then click the Cancel button in the dialog box to exit
Synplify.

Please Specify platform:  [winxP  [Jwin NT4  [Win 2000
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License Setup
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Demo Design Block Diagram
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Design — PLL Block |.%.
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2.
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Design Entry Tools

e L
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Design Flow 0| A actgen S & &4
=> M EH= name : pll_block &
2% MACROS 0l=0lA PLL & &4

< Parameter Setting >

3.
4.

Input clock 40Mhz.

Primary clock output 20Mhz

=> Delay : J|& 250ps &% &2 -4ns~8ns X &Il=s
=> Phase Shift : 90, 180, 270 ?l & HE&t Jts

. Secondary Clock output 80Mh
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. Generate PIl_block.vhd file
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Creat Design — Count Block
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-- cnt_block.vhd
library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all;
entity cnt_block is
port (count_en, reset, clk20 : in std_logic;

count : out std_logic_vector(15 downto 0));
end cnt_block;

architecture behave of cnt_block is

signal tmp : std_logic_vector(15 downto 0);
begin

process(reset, clk20)
begin
if reset = '0" then
tmp <= (others => '0");
elsif clk20'event and clk20="1" then
if count_en = '1" then
tmp <=tmp + '1%;
end if;
end if;
end process;
count <= tmp;
end behave;
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Design — TOP BLOCK

1. Design Flow 0l 4 HDL Editor & & &
=> M 8= name : top &=

2. HDL Editor Window Ol Al top design
coding

3. M & Al Design hierachy 0l top design

FotE

<J| & design import & &>
#File => import files.. HI=0H A J|E2
Design file € import Jts
#Note : design 2| &6t 2t HE 21 AIGHN
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Default Configuration
-1-[F top (top.vhd)
[ pli_block (pll_block, vhd;
B ent_block {cnt_block, vhd)
[y piso_block (piso_block, vhd)
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Creat Design — Top VHDL Design

-- top.vhd

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;
use ieee.std_logic_unsigned.all;

entity top is
port (reset, clk40 : in std_logic;
count_en, enable, shift_in, shift_en : in std_logic;
count : out std_logic_vector(15 downto 0);
data_out : out std_logic);
end top;

architecture behave of top is
component pll_block is
port(GLB,GLA,LOCK : out std_logic;
CLK : in std_logic);
end component;
component cnt_block is
port (count_en, reset, clk20 : in std_logic;
count : out std_logic_vector(15 downto 0));
end component;
component piso_block is
port(Data : in std_logic_vector(15 downto 0);
Enable, Shiften, Shiftin, Aclr, Clock : in std_logic;
Shiftout : out std_logic) ;
end component;
signal tmp_cnt : std_logic_vector(15 downto 0);
signal tmp_clk20, tmp_clk80 : std_logic;
begin
Ul : pll_block
port map (tmp_clk20, tmp_clk80, open, clk40);
U2 : cnt_block
port map (count_en, reset, tmp_clk20, tmp_cnt);
U3 : piso_block
port map (tmp_cnt, enable, shift_en, shift_in, reset,
tmp_clk80, data_out);
count <= tmp_cnt;
end behave;

Libero V5.2 SP1

Apr 2004
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1. Library &A1 Z2
2. Entity /1 &
Top design2| == signal

reset
— ™ top

clk40

count_en
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Shift_in

Shift_en

3. Architecture /&
4. Component 8AH A Z
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Data_out
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5. Component port map /&
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<Clock &4 &8>
Clk40=S 222 o

Signal Properties
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ot ™ Properties
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¢ Drive { Simulate 7 Watch
Boolean Equation: ex. (SIG1 and SIG2) delay 5

= Compare

|

Label Egn ]Hex(lnc(D 2,50
W Export Signal  Direction: 1output ']

V5~
=

Size Ratio: jl

[ Fallng Edge Sensitive [ Rising Edoe Sensitive
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Clock name

Reference Clk: 1None _:]

P I il ) O T )
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Period Formula: ex. 2¥CLKD, period
[too.

Freq:
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[ ——— Clock Period
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|

Dby Cycle %a: J S0, Q
|
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Fall Jitter (range):
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|
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=
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Waveformer Lite — Edit bus
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@ Drive Simulat 7 Watct £ Compare
Boolean Equation: ex. (SIG1 and 51G2) delay 5

Bns=2Z (5=1 5=0)*5 9=H 9=L 5=Y SLI
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VAL: Valid Bus
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=AM O

o =

o

2.Signal 2 =28 => bus signal
=4 &FZ open Wfm Eqn/Label Eqn 2

o) wfm egn => (100ns=V)*10
: 100ns 2tA 22 10912 bus
Label egn => Hex(Inc(0,2,10))
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Waveformer Lite — Export files 1 | =,

Lite

1. It &2 btim &4/ VHDL &4l Z2 SO 25 &
save as => Timing Project => top_tbench.btim
save as => Testbench VHDL=> top_tbench.vhd
=> VHDL Wait with Top Level TestBench & «1 &

2 WaveFormer Lite - [Diagram - top_tbench.biim=]

n _I_:i!e __Irr_mnrt_fE;purl_ Ed_it_ _ﬂus Farameter_l_.ihs ﬂepq_rt _Eiey_.r _Q_p_tiu_ns ﬂindu_\f lﬂe_lp_
sEaRE QAR ¢
Add Signal e
Add Clock
84200 105ns] v .
reset || f &
clkd0 =
— LULLUEE LTV BREREEEEEREE R M EEEE TR R L REEY VPR EER )
enable ﬂ £EL
shift_in
shift_en / | / |
i
£ > >
Simulation Inactive
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Waveformer Lite — Export files 2

- W e prmer Lite

File lmponfExport Edit Bus FParemelerlibs Beporn Miew Oplions Window Hebp
O | S 6 W =

— Anp_tmch, b :_.'_',':] ® | B Ropon

o e ) e v v [ ecl) o R

- Gemerated By ¥ ; Late Yersaca 9 . 0u &t 11:5. 9 an 472020048

— Stimulatar

library . ®td:
LT logic 1164 all
— Libragfies nzad Hedsl Undar

stimulus is
.

; ooat srd_ lagie '
out std logic =
= outk =bd_logioc
cut std_logic -=
im ;o out std_logic (=
=T out otd_logioc =

Testbench
VHDL File

EETuid SES,_dI Lver
- . signal Nkdl_driver
PrOJe Flle signal t_en_driver
Exgnal
EE magmal
shanal

—_—_ wind stimulus;
Bl Paramekr - lnp Ahanch.idim =]
A Frow Passssts

marms rman Ima- magin comment

architecturs STIHTLATOR of scimualus is

— Comtrol Eignal Declarations
typs TStmtus is (TE_IHIT. TE_AEBORT. TE OWICE. TB_LOCPING, TH_DOHE TH_T
signal th stetus | TStatus

signal th_ParamsterinitFlag boolean = falmem

== Parm [wclaraticos
mignal oclkdl _JFsll real
signal ellkil_JRis= real
signal clkil_HinHL real
signal olkdll_HaxHL real
mignal elk4i0_HinTH reaal
signal <lki0_HaxLlH ywal
signal oclkdll_Duty real - 0.0

zignal elk4l_Pericd @ real = 0.4
signal clkil_Oilzset reml = D0

tE SuipEE Shd LBREWE DoOres

.IIIIII
- 1-1-1-1-)
oooooo

— Assianments (rom drivers

began

reset <* resst_drivecr.
clkdd «= colkdl_driver
SONnT_SE " soant_sp_drdwer
snable (= ensble_draves:
shift_in <= shift_in_driwer;
shift_an o= shift_am_driwer.

— Stalus Control block

warllig log wavepediog [ Ermrs [ Grep [undSediTim. v, lp_teench, v
Simulation Inacive NE | 3 Cob

togp_thenchblim ¢
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[ = Prniert Nasian Files L r .— b Farnily Simulation 1Pr09rammin9]
| £
. . . . -~ Automatic Do file content |
1. leeroI!DE OH{H options=>project settings i &4  Conole pasage s Sustion
=> S|mu|at|0n /l\_'| E_‘H ™ Include Do file veaye, do [ I
2. Simulation end time & & Ijlhtwmm inthe testbench :t«tpbmh
3. Simulation type & & . d
MIN : best case sim @ e @HESDW —
TYP : typical case sim Vit addtiona
MAX : worst case sim |
4. Resolution : simulation sampling time & & | I
H &5t simulation Z21E 2J| KM= ps Defa
Ctelg &4
[ =2 ] =2 Eg
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b odelSim

W Acte p r Y e e o % e, o [

%f;é“nﬂ'i st g “;"'q. . 1. Modelsim Simulator & J|
Detault Configusation .-J?!|: | 2 O:Ia-i jH Ol StImUIUS jl' S\)A% %:i_C')_ El‘ ]HE /SE’H
R e s 3_ModelSim 0l Z2|P A NHEXOZ compile, load
st ﬂ design, simulation & 24
Eynthesize N
Create Sthimulus i
Open Stimulus '
Solect SHmulys &

g ey,
. f'ra-Symthesis Simulation
Aun Post-Synthesis Simulation

H ina W5 Add and Remowe butans
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Flun Flaihll'm
Propertes

Run Pre_Synthesis Simulation : Function simulation
Run Post_Synthesis Simulation : Gate simulation
Run Post_Layout Simulation : Timing simulation

*H &5t designl| 22 R =E 9 Al JHXKIC 2
A20 CHoH A simulation 2 20 & XI5HOF &.
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4 L

WEIM 2 | =1
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How: 2us Datta 5 simifestbench

bnsiance

File Edit Yeew [|ssen Fomo! Taokn  Wisdew
& X SREMA| bR kR E R AT
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Apgtherchicand_ e
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b odelSim

1. ModelSim O] E2l8HA AN=sHLZ
compile, load design, simulation

Al B
<Note> macro file 22|
modelsim0il Al = Al 2tX|l simulation £ 5 &
macroE MA5H)| (=0 OIS 2
A0l #elg.
¢l) func.do, gate.do, time.do

F2 run.do 2
= XI&E3NH 2eldt=

<macro file>
menu 0| Al tools -> macro -> file 850 &

Ezecute Do File

0%
9
0ir

= BFI(] |I._‘} simulation
ICapostlayout
Iy postsynth
Recent =) presynth
@ ] func, do
£ ] gate, do
HIEr 2t @run,dn
#/ ] time, do
i =M
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ModelSim — macro file M

b odelSim

# function simulation

vlib presynth Simulation 2| =& 1 &t
vmap presynth ./presynth ~ —
vcom -93 -work presynth ../hdl/pll_block.vhd Source VHDL Compile

vcom -93 -work presynth ../hdl/cnt_block.vhd
vcom -93 -work presynth ../hdl/piso_block.vhd
vcom -93 -work presynth ../hdl/top.vhd
vcom -93 -work presynth ../stimulus/top_tbench.vhd
vsim -t 1ps presynth.testbench Load Design

add wave /testbench/* Testbench?| Signal2 wave & (il add
run 2000ns 2000ns7)HX| Simulation &I 2H

Testbench VHDL Compile

# Timing Simulation

vlib postlayout

vmap postlayout ./postlayout

vcom -93 -work postlayout ../designer/top_ba.vhd

vcom -93 -work postlayout ../stimulus/top_tbench.vhd

vsim -t 1ps -sdfmax /top_0=../designer/top_ba.sdf postlayout.testbench
add wave /testbench/*

run 2000ns
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Curso

File Edit  Yiew [nsea
| Ll

Rasthenchirasst
Restr snekin. G40
Rar enchlcn. of-an

e steenchfens &

M sthanchfshift in

Mstbanchfshit &n
B M sthenchfcour t

Curser 3 00 ps .
i Rl

'Dn\l w2100 ns

ModelSim — wave

r Zoom in/out icon

=

.
|

Input/output signal list
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M

b odelSim

<TIP>
1. Jt20 O0tfA |2 0/ E38HH zoom
(area, in, out, fix) Jt=
2. CursorE 0| &¢gt timing check
3. Datag )| #| 2 type H &
binary (default) —-> hex or decimal
4. Signal 2| =2l & E& (combine)

5. Signal 2| 442 1| &
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Simulate Tools

Window

wiorkspace — [ ataflow
Instance List

EHE testbel

Active Processzes
Workspace

Encoding 4
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e
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=
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Acture
re
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|2
e zim:Mtestbenchtop_0AuZgmp

1 C:Atoole/LiberaV52 Modelwin32acoem/.
ig i Htonl&f’leern’V’SE!Mndel!wmﬂacoemi

A
A

’7 | sim:/testhenchgop_0/uz

testbench
B stimulus_0

B vtables

W vital_primitives

B vital tiring
Wl tevhin

1 !p

sim!ftesthenchAop_0/u2

Libero V5.2 SP1
Apr 2004

Ver52

<= signalS
1. View -> Signals
2. Structure

SII9e &E>
1t Structure & Zopen
0l M sub-block2Z 0|S

3. Signals 20l M & ot= signal & & &

add->wave E &tLl.
<add 28>
selected signal :

selected in region : &

—

S & El signal 2t add
el El block2l L2

signal 2t add
selected in design : top block®| 0|dte 2=
signal add

wave — default

¥iew Insert Format Tools

Window

roiagan

M

b odelSim

ot



b odelSim

<Add = signall| Z2itgt2 LILX HLE2

r.i ﬂnﬁ.ﬁi .éa r_.ﬂ || 1¥ 100 re 1[5}, B (54 "lii' . . _
e : simulationS CHA| & &80 &>
reies = Emﬁéﬂﬁgﬁﬂhm- Aol dehall ey wealhwiy_si s T - -
T | R 1 Modelsim main windows 01l Al
bl : i £ vt AL a5 Al kel S e el ek it ect] .
Fvoliial || P vsim #> restart —f
B vin_pessiees s pandi. Pa i SNk .
Mooy iy P | [l vsim #> run 2 us
H e [P P VTIH i rgshgt 4
e Vg | | Y. 1Y e =2 Al 6H
il = A | | = =2
vral i [ | =
[zl ] | < 2. Wave UM 21 &0l

[Haw: Zus Deia & | sire e atbench

3. Wave & 0Wl M wave.doZ N & StH
£ H =0l 0 =Jt&l signalOl
NS 22t &

a5 Wl dfiu il

<NOTE> 4 & & wave.doE Xt= 246D RIHAd=
Libero2| options->project settlngs.. -> simulation 0l M
Include DO file2 check Al XIS2& SH2H &.

Cursoe] ops |

i 3 [ B
) -

| Ops o 21000

Libero V5.2 SP1

Apr 2004
Ver52 U‘ICfel <48>



Programming — Flash Pro /
Silicon Sculptor

Silicon
Sculptor
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Flash Pro — programming

E'F'n:lgl@ing

v .

E'Pn:lgramming

Silicon Sculptor

STAPL File

FlashPro

& Actel FlashPro
File Help

zd > (5)

File: iC:'l.&u:telprjidemn'ldesigner'ctup.stp

Action: PROGRAM v

—j| Flash Pro

Log | Device Info |

STAPL file loaded successtul 1y

3]

Libero V5.2 SP1
Apr 2004
Ver52

Silicon
Sculptor

# Program 6t2J| 98t & e
P  Flash ProE 0|8t &8

1. Design Flow0ll Al FlashPro ¢ EX
2. File-> Connect..
=> Computer 2} FlashPro2t &2 AHEH
File-> Analyze chain
=> board &' 2| actel deviceE &
File-> Open Stapl File
=> Designer 0l A Bt= .stp file load
3. Action 0l A PROGRAM i EX
4. Device-> St board 2t 2JH 0| &2
devicelt JUSZE R program & device
d EX

5. Execute icon £&!

o

o

o

=> Program 2§ &
Pass, exit 0.

VActel
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# Flash Pro & 0|&¢gt Ct==2| devicelil programming &= Al

©O~NOUAWNER

Flash Pro — programming

Flash Pro2 &&= on

Target Board 2t Flash Pro 2| 3 0|
File-> connectE & &, ol & option check
. File-> Analyze chain & €A

[

. Device 2 Program file 2 & &4
. Program &! 3
.22 ZF, Flash Pro H 0l 2¢l

CtE Target Board 2 HZ&

.Sl 4~ 22 Y=

Libero V5.2 SP1

Apr 2004
Ver52
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Silicon Sculptor — programming

E'Pn:lgra;ming

Silicon Sculptor

I% E'F'n:lglamming

—h

STAPL File

FlashPro

II Sculpt¥ V4,40.0 11/04/2003
Eile Tools JobMaster Help

Quantity: |1 = H ' “

=
BP-1600 Demo Mode

LB

Device JActeIAF‘AD?E-ISP WEMSH

D ata Pattern ]top.bit CSUM=1227F5 D4-WH uffer Size=10654 hytez

Device Config ]Set: 1wide, 1 bank; Mode: Sets

Program ]Merify ] ﬁecure] Erase ]

M |Auto Selection v/ | \

¥ IErase j |

V[

¥ IVeriljl Twice j | :

" [SecurelkEY_LOCK ~] |

E=ECUTE ‘ STOP |

|Fi|e ChActelprydemotdesigneritop bit loaded as PROASIC

Libero V5.2 SP1
Apr 2004
Ver52
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Silicon
Sculptor

# Program otJ| <8 g
P  Silicon SculptorE 0|E8t & &

1. Design Flow0| Al Silicon Sculptor & €

2. Device -> program & device &4

3. Data Pattern -> Designer 0l A 2tE .bit
I open

4. Device config -> &t board 2t0ll 271 0] &2
devicelt JUASZE R program & device
¢ EX

5. Auto Selection/Erase/Program/Verify
Twice & &4

5. Execute icon &

=> Program 2§ &
Pass, exit 0.

=> |0t HIHZ AZ2EHJUX Z2H Demo
Mode 2 Lt=. & =% Al program&
adaptor2| F& 0| Sct=.
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WiewmDiraw

Creat Design — Schematic | =2

Component
Schematic Editor

Net
Bus
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Creat Design — Schematic | =2

1. Component & ERA| SIFX| 2H&H

i. Command line Hl Al &3dt=
component € 2
=> com and2

ii. Add component 0l Al &3dt=
component & & &

Libero V5.2 SP1
Apr 2004
Ver52

WiewmDiraw

=0 x|
=18] x|

‘Ii'-"'_lv"l EE |_| ] ]
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1. Net #Z 2 neticon2 0|Z5t(
component 2t2| ping & Z 8tL}.

i. &=I| <n>E 0| 2;E = ULL.

2. Block?| in/out&

component 0l A

in £= outS M85t net &
A 2 SHCY.

=20
3. Net name& net propertiesi|
labelOll OIS & =Ct.

i. In/out2] 2= net
i. 2= bus Hl= 0| =N Ot

o

Libero V5.2 SP1
Apr 2004
Ver52

g\flewDraw [sch¥sch_top] =10] x|
T File Edit View Add Project Tools Window Help 8] x]
D|s(@E| [w|a| 8] o|-| Bl 2|

|corn o J _I :

B g
=i} b iy @
= 1 Lt CLE E’E
— %)
i) =
| /vl“lwl.%l“ﬂasl @l@l@l@ll |

[B Dl:uee‘ls selected ISel;ect 7
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Creat Design — Schematic

1. Bus 2 Z & bus icon2 0/&6t(
component Z2tQ| ping ™ & stC}. gv-ewnraw LochWsch *_""]
Ct=J| <p>E 0|28 2= UL}, :

2. Bus name& Bus properties|

label0l name2 =C}.

3. IndexE ®Iot( [7:0] 2SEHE
%=L},

4. BHE & I M component

properties0il A array optionS
Ol & getLCt. -
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Creat Design — Schematic | &g

WiewmDiraw

1. Bus Ol A bit 2 &2l= busct2! Ul A
net Ht2 HZ5H AL SHCY.
2. IndexZ bus name 0l HIZ 0 AIS i L Te70)

T4 )

T2 A
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Creat Design — Schematic

WiewmDiraw

1. Vhdl 2 24 = top designS
schematic2l sub block@ & 2t=D|
?Iol M create symbol

2. Add component(il A top designS
import 6t netE ™ Z &tLt.
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Creat Design — Schematic | =2

WiewmDiraw

1. Vhdl top designit schematic 12|

Lo yIL7:01 0r7:01
n 1] —
OFF

2. Add component(il A top designS

l_ SARAAT =8

. = = = =] S

import 5t01 netES & &HCH. Bl
|— SARRAT=H
[T ] i
| | I S— Y S ', . di D&Th._DUT
,? v COU-EN lgyuy _EN
’— >L EEEEEE
=1

uuuuuuuu
i '_L!heru - demao : ] _ | SHIEN heyiey _EN

Libero V5.2 SP1
Apr 2004

Vers2 - VActel <¢°>



