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Software InstallSoftware Install

1. 1. � � � �� � � � LanguageLanguage�� � �� � VHDL, VHDL, VerilogVerilog � �� �
((� �� � � � �� � � � �� � � �� � ���� � �� � �� � �� � � �� � � �� � ��
� �� � ))

2. 2. � � � �� � � � devicedevice�� � �� � library library � �� �
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License RequestLicense Request

1. 1. http://register.actel.com/RegSerial.asphttp://register.actel.com/RegSerial.asp � �� �
2. Evaluation 2. Evaluation � � 이� � 이 herehere clickclick
3. Products 3. Products � �� � ((LiberoLibero Evaluation)Evaluation)
4. HDL 4. HDL � �� � �� C:C:\\ volvol �� synplifysynplify �� hostidhostid � �� �

=> => SynplifySynplify hostidhostid�� � � �� � � synplifysynplify�� � � � �� � � �
� � �� � � � �� � ..

5. 5. එ �එ � customer customer � �� � � � �� � � mailmail�� license license � �� � ..
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License SetupLicense Setup

1. Email1. Email�� � �� � license.datlicense.dat�� actelactel install directoryinstall directory�� copycopy

2. Os2. Os�� win2000, XP win2000, XP � � �� � �
� � ��� � �� � � � �� � � � -->>� �� � -->>� � � �� � � �
� �� � LM_LICENSE_FILE LM_LICENSE_FILE �� C:C:\\<INSTALL DIR><INSTALL DIR>\\license.datlicense.dat
� �� � SYNPLICITY_LICENSE_FILESYNPLICITY_LICENSE_FILE �� C:C:\\<INSTALL DIR><INSTALL DIR>\\license.datlicense.dat
�� � � � �� � � � � �� � ..

3. OS 3. OS �� WIN98WIN98�� � �� � ..
liberolibero V50 V50 එ � � � �එ � � � � win98win98�� � � � �� � � � � � � �� � � � win2000, win2000, winXPwinXP��
� � � �� � � � ..
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Demo Design Block DiagramDemo Design Block Diagram

COUNTER

clk20

reset

count_en

clk20

clk80
clk40

PLL PISO
Shift  
Register data_out

shift_in

shift_en

clk80

reset

16

count

16

count

enable

1. 1. Pll_blockPll_block : 40Mhz input: 40Mhz input�� 2020MhzMhz, 80Mhz , 80Mhz �� clock clock � �� �
2. Count_block : 20Mhz2. Count_block : 20Mhz�� clockclock� �� � 1616bit counterbit counter
3. 3. Piso_blockPiso_block : counter : counter �� outputoutput�� 11bit serialbit serial�� � �� �
4. Top : 4. Top : � � �� � � sub_blocksub_block�� � �� �

TOP
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LiberoLibero Project ManagerProject Manager

Design Explorer Window 

디 � � � � � � � � � 이 :

- Design hierarchy: source 
design� �� � � � � � 이

- File Manager : design� � � �
� � file � � �

HDL Editor Window

디 Verilog� VHDL93 text editor

Process Window 

디 Design� � � � � tools�
� �

Log Window

디 Software � � � � � � � � � Log Window

Design
Explorer
Window

Process
Window

HDL
Editor
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Create ProjectCreate Project
1. 1. LiberoLibero IDE V5.2IDE V5.2�� � �� �
� � � �� � � � File File --> New Project > New Project � �� �
Project Name, Location, Family, HDL Project Name, Location, Family, HDL ����

2. Software 2. Software � �� � (synthesis, stimulus, simulation)(synthesis, stimulus, simulation)
3. Design file 3. Design file � �� � (HDL, (HDL, testbenchtestbench, , netlistnetlist ...)...)
4. Finish4. Finish

Note : VHDL Note : VHDL �� VerilogVerilog� �� � mixed designmixed design��
� � � �� � � � � �� � ..
�� � �� � HDLHDL�� SchematicSchematic�� � �� �

33

44

22

11
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Design FlowDesign Flow

< < � � � �� � � � � �� � � � �� � � � � �� � � � � �� � � >>

1. Design Entry Tools1. Design Entry Tools
=> HDL Text Editor=> HDL Text Editor
=> => ACTgenACTgen Macro BuilderMacro Builder
=> Schematic View draw=> Schematic View draw

2. Synthesis2. Synthesis
3. Simulation3. Simulation

=> => ModelsimModelsim
=> => WaveFormerWaveFormer LiteLite
=> Stimulus Editor=> Stimulus Editor

4. Place & Route4. Place & Route
5. Programming5. Programming

=> Flash Pro=> Flash Pro
=> Silicon Sculptor=> Silicon Sculptor
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Create Design Create Design �� PLL BlockPLL Block

1. Design Flow 1. Design Flow � �� � actgenactgen �� � �� �
=> => � � �� � � name : name : pll_blockpll_block � �� �

2. 2. ���� MACROS MACROS � � � �� � � � PLL PLL � �� �
< Parameter Setting >< Parameter Setting >
3. Input clock 40Mhz.3. Input clock 40Mhz.
4. Primary clock output 20Mhz4. Primary clock output 20Mhz

=> Delay : => Delay : � �� � 250ps 250ps � � �� � � --4ns~8ns4ns~8ns �� � ��� � �
=> Phase Shift : 90, 180, 270 => Phase Shift : 90, 180, 270 � �� � � �� � � �� �

5. Secondary Clock output 80Mh5. Secondary Clock output 80Mh
=> Delay : => Delay : � �� � 250ps 250ps � � �� � � --4ns~8ns 4ns~8ns �� � ��� � �

6. Generate 6. Generate Pll_block.vhdPll_block.vhd filefile
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CreatCreat Design Design �� Count BlockCount Block

HDL
Editor

Window

33

11

1. Design Flow 1. Design Flow � �� � HDL Editor HDL Editor �� � �� �
=> => � � �� � � name : name : cnt_blockcnt_block � �� �

2. 2. HDL Editor Window � �� � cnt_blockcnt_block
codingcoding

3. 3. � � 이� � 이 Design Design hierachyhierachy �� cnt_blockcnt_block
� � �� � �

<<� �� � design import design import � �� � >>
# File => import files.. # File => import files.. � � � �� � � � � � �� � �
Design file Design file �� import import � �� �

22
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CreatCreat Design Design �� Count VHDL Design Count VHDL Design 

1. Library 1. Library � � � �� � � �
2. Entity 2. Entity � �� �

cntcnt__blockblock�� � � �� � � signal signal � � � �� � � �

3. 3. AchitectureAchitecture � �� �
1616bit counter with count enable bit counter with count enable 
and asynchronous resetand asynchronous reset

---- cnt_block.vhdcnt_block.vhd

library library ieeeieee;;

use ieee.std_logic_1164.all;use ieee.std_logic_1164.all;

use use ieee.std_logic_arith.allieee.std_logic_arith.all ;;

use use ieee.std_logic_unsigned.allieee.std_logic_unsigned.all ;;

entity entity cnt_blockcnt_block isis

port (count_en, reset, clk20 : in std_logic;port (count_en, reset, clk20 : in std_logic;

count : out std_logic_vector(15 count : out std_logic_vector(15 downtodownto 0));0));

end end cnt_blockcnt_block;;

architecture behave of architecture behave of cnt_blockcnt_block isis

signal signal tmptmp : std_logic_vector(15 : std_logic_vector(15 downtodownto 0);0);

beginbegin

process(reset, clk20)process(reset, clk20)

beginbegin

if reset = '0' thenif reset = '0' then

tmptmp <= (others => '0');<= (others => '0');

elsifelsif clk20'event and clk20='1' thenclk20'event and clk20='1' then

if count_en = '1' thenif count_en = '1' then

tmptmp <= <= tmptmp + '1';+ '1';

end if;end if;

end if;end if;

end process;end process;

count <= count <= tmptmp;;

end behave;end behave;

cnt_block

clk20

reset

count_en

16

count
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CreatCreat Design Design �� Syntax checkSyntax check

33

11

1. Coding 1. Coding �� designdesign�� syntax checksyntax check��
� �� � File Manager File Manager �� එ �එ �

2. 2. HDL FilesHDL Files� �� � � � �� � � vhdlvhdl � � �� � �
� �� � � � � �� � � � එ � � �එ � � �
Check HDL file Check HDL file �� � �� �

3. 3. 쐁 �쐁 � output output � � �� � � syntax check syntax check � �� �
� �� �

22
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CreatCreat Design Design �� PISO BlockPISO Block

11

22

55

33

44

11

1. Design Flow 1. Design Flow � �� � actgenactgen �� � �� �
=> => � � �� � � name : name : piso_blockpiso_block � �� �

2. 2. ���� MACROS MACROS � � � �� � � � Register Register � �� �
< Parameter Setting >< Parameter Setting >
3. Register3. Register�� � � � �� � � � => Shift Register=> Shift Register
4. Variations => Parallel input to serial4. Variations => Parallel input to serial

output registeroutput register
5. 5. � � � �� � � � � �� � � �� �

=> Clear, Enable, Load, Clock => Clear, Enable, Load, Clock � �� � � 이� 이
6. Generate 6. Generate Pll_block.vhdPll_block.vhd filefile

66
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CreatCreat Design Design �� TOP BLOCKTOP BLOCK

HDL
Editor

Window

33

11
1. Design Flow 1. Design Flow � �� � HDL Editor HDL Editor �� � �� �

=> => � � �� � � name : topname : top � �� �
2. 2. HDL Editor Window � �� � top design top design 

codingcoding
3. 3. � � 이� � 이 Design Design hierachyhierachy �� top design top design 

� � �� � �

<<� �� � design import design import � �� � >>
#File => import files.. #File => import files.. � � � �� � � � � � �� � �

Design file Design file �� import import � �� �
#Note : design #Note : design �� � �� � � � �� � � � � � �� � � �

� � � �� � � � � � � �� � � � � 이 �� 이 �

22
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CreatCreat Design Design �� Top VHDL DesignTop VHDL Design
1. Library 1. Library � � � �� � � �
2. Entity 2. Entity � �� �

Top designTop design�� � � �� � � signal signal � � � �� � � �

---- top.vhdtop.vhd
library library ieeeieee;;

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

entity top isentity top is
port (reset, clk40 : in std_logic;port (reset, clk40 : in std_logic;

count_en, enable, shift_in, shift_en : in std_logic;count_en, enable, shift_in, shift_en : in std_logic;
count : out std_logic_vector(15 count : out std_logic_vector(15 downtodownto 0);0);
data_out : out std_logic);data_out : out std_logic);

end top;end top;

architecture behave of top isarchitecture behave of top is
component component pll_blockpll_block isis
port(GLB,GLA,LOCK : out std_logic;port(GLB,GLA,LOCK : out std_logic;

CLK : in std_logic);CLK : in std_logic);
end component;end component;
component component cnt_blockcnt_block isis
port (count_en, reset, clk20 : in std_logic;port (count_en, reset, clk20 : in std_logic;

count : out std_logic_vector(15 count : out std_logic_vector(15 downtodownto 0));0));
end component;end component;
component component piso_blockpiso_block is is 
port(Data : in std_logic_vector(15 port(Data : in std_logic_vector(15 downtodownto 0);0);

Enable, Enable, ShiftenShiften, , ShiftinShiftin, , AclrAclr, Clock : in std_logic;  , Clock : in std_logic;  
ShiftoutShiftout : out std_logic) ;: out std_logic) ;

end component;end component;
signal signal tmp_cnttmp_cnt : std_logic_vector(15 : std_logic_vector(15 downtodownto 0);0);
signal tmp_clk20, tmp_clk80 : std_logic;signal tmp_clk20, tmp_clk80 : std_logic;

beginbegin
U1 : U1 : pll_blockpll_block

port map (tmp_clk20, tmp_clk80, open, clk40);port map (tmp_clk20, tmp_clk80, open, clk40);
U2 : U2 : cnt_blockcnt_block

port map (count_en, reset, tmp_clk20, port map (count_en, reset, tmp_clk20, tmp_cnttmp_cnt););
U3 : U3 : piso_blockpiso_block

port map (port map (tmp_cnttmp_cnt, enable, shift_en, shift_in, reset,, enable, shift_en, shift_in, reset,
tmp_clk80, data_out);tmp_clk80, data_out);

count <= count <= tmp_cnttmp_cnt;;
end behave;end behave;

3. Architecture 3. Architecture � �� �
4. Component 4. Component � � � �� � � �

Sub block Sub block pll_blockpll_block, , cntcnt__block, block, piso_blockpiso_block
� �� �

5. Component port map 5. Component port map � �� �
Sub blockSub block� �� � signal signal � �� �

=> => Top.vhdTop.vhd filefile�� syntax checksyntax check�� � �� � coding coding 
� � �� � � �� . . 

top
reset

count_en
16

Data_out

clk40

enable

Shift_in

Shift_en

count
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SynplifySynplify �� SynthesisSynthesis

1. Design Flow1. Design Flow� �� � Synthesis Synthesis � �� �
� �� � process window process window � �� � Synthesize Synthesize � �� �

3. Implementations options3. Implementations options
Technology : Technology : actelactel target library target library � �� �
Part : target device Part : target device � �� �
Speed : speed grade Speed : speed grade � �� �

4. 4. Run Run � �� �

11

44

22

33
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SynplifySynplify �� ViewerViewer

1. 1. � � �� � � schematicschematic�� viewerviewer
2. RTL view 2. RTL view �� source source �� එ � � �එ � � � � � �� � � schematicschematic� �� � � 이� 이
3. 3. Technology view Technology view �� actelactel librarylibrary�� � � �� � � netlistnetlist�� schematicschematic� �� � � 이� 이

HDLHDL�� � � �� � � designdesign�� � � � � �� � � � � RTL viewRTL view�� � �� � � � �� � � ..

<NOTE> Schematic viewer<NOTE> Schematic viewer�� SynplicitySynplicity � � � � �� � � � � � � � � �� � � � � . . ActelActel OEMOEM�� � � � �� � � � � �� �
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Designer Series Designer Series �� Compile 1Compile 1

< Place & Route < Place & Route � �� � >>
1. Design Flow1. Design Flow� �� � Please & Route Please & Route � �� � � �� �

* Designer * Designer s/ws/w � � �� � � Design Flow Design Flow 
<Compile> device <Compile> device � �� � �� logic size logic size � �� �
<<Layout> design place & route Layout> design place & route 
<<BitstreamBitstream> program> program� �� � � �� � stpstp/bit file /bit file � �� �
<<BackBack--Annotate> Timing Annotate> Timing simsim�� � �� � � �� � � �� �

* Sub menu* Sub menu
<<NetlistNetlist Viewer> gat level circuit Viewer> gat level circuit � �� �
<<PinEditorPinEditor> pin assign> pin assign
<<ChipPlannerChipPlanner> layout > layout �� � �� � cellcell�� � �� �� �� � � �� � ��

� �� � � �� �
<I/O Attribute Editor> I/O<I/O Attribute Editor> I/O�� � �� � � �� �
<<Timer> design timing Timer> design timing � �� �
<<SmartPowerSmartPower> power > power � � �� � � � �� �

11
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Designer Series Designer Series �� Compile Compile 

1. Compile 1. Compile � �� �
2. Device (gate,package,speed,voltage)2. Device (gate,package,speed,voltage)� �� �

JtagJtag pin pin � �� �
3. Device (Operating Conditions) 3. Device (Operating Conditions) � �� �

<Temperature & Voltage><Temperature & Voltage>
commercial / industrial / militarycommercial / industrial / military

4. 4. � �� �

11

33

22
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Designer Series Designer Series �� Compile Compile 

1. Compile 1. Compile � � 이� � 이 devicedevice�� � ��� �� � �� �

Core Cells : Core Cells : � �� � � � �� � � �� � �� � gategate
RAM/FIFO Cells : Memory blockRAM/FIFO Cells : Memory block�� ���� � ��� ��
IOsIOs : : � � �� � � I/O I/O ��
PLLsPLLs : : � � �� � � PLL PLL � �� �

<<� � � �� � � � check point>check point>
# # global resources : global resources : � � �� � � external global external global � � �� � �

signal signal 
# # � �� � GL pinGL pin�� � � �� � � � � �� � � � � � � �� � � � � � � �� � �

fanoutfanout �� � � �� � � global global ������ � � �� � � � � ��� � ��
� �� � . . 
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Designer Series Designer Series �� PinEditPinEdit

1. PIN ASSIGN 1. PIN ASSIGN �� � �� � � �� �
# # pineditorpineditor�� එ �එ �
# pin file# pin file�� එ �එ �
# I/O attribute editor # I/O attribute editor එ �එ �

2. 2. MultiViewMultiView Navigator Navigator ���� � � � �� � � � PORT PORT � �� �
3. Ports list3. Ports list� �� � � � �� � � pinpin�� � � �� � � drag & drag & 

dropdrop� � � �� � � � � � �� � � �� pin pin �� assignassign

# # pin(gcfpin(gcf) file) file�� එ � � �එ � � � � �� �
pin filepin file�� එ � � �එ � � � � � � �� � � � � �� � �� pin assignpin assign� � �� � �
���� � � � �� � � � assign assign �� � � �� � �
pin filepin file�� � � �� � � �� � � � �� � � �

=> => AntifuseAntifuse Device : Device : xxx.pinxxx.pin
=> Flash Device : => Flash Device : xxx.gcfxxx.gcf

Designer main Designer main � � � �� � � �
<pin file <pin file � �� � > file> file-->export>export-->constraint files>constraint files-->>gcfgcf � �� �
<pin file <pin file � �� � > file> file-->import source file>import source file-->add >add �� gcfgcf � �� �

33

22

11
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Designer Series Designer Series �� LayoutLayout

1. Layout 1. Layout � �� �
2. Layout options2. Layout options

<<TimingTiming--Driven> constraint Driven> constraint file(gcffile(gcf))�� � 이 �� 이 � � � �� � � � �� �
layoutlayout�� � � �� � � ..

<<Run Place> Run Place> placeplace�� � � �� � �
<Incrementally> <Incrementally> � � �� � � place place �� � � �� � � � �� �
<Lock Existing Placement (fix)> <Lock Existing Placement (fix)> � �이 �� �이 � cellcell�� �� ��� � � �� �

<<Run Route> Run Route> routeroute�� � � �� � �
<Incrementally> <Incrementally> � � �� � � route route �� � � �� � � � �� �

<Use Multiple Passes> layout <Use Multiple Passes> layout 이이 이 �이 � 이 �이 � ((Seed)Seed)�� � � �� � �
� �� � � �� � � �� � layout layout � � �� � � � � �� � � � � එ� � එ � �� � � �� �
� � �� � � � � �� � � ..
=> layout=> layout�� � � �� � � ����
=> specific clock=> specific clock�� � � � � �� � � � � � �� � � �� � clock clock ����

2. Ok2. Ok
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Designer Series Designer Series �� ChipPlannerChipPlanner

1. 1. ChipPlannerChipPlanner � �� �
2. Memory block 2. Memory block 

APA 075/150 : APA 075/150 : � � �� � � Memory Memory � �� �
APA 300APA 300එ �එ � : : �� 쐁 �쐁 � � � �� � � Memory Memory � �� �

3. Core cell(tiles) 3. Core cell(tiles) 
4. 4. Core cellCore cell�� � �� � � �� �

# block # block � � �� � � location location � �� � � �� � � �� �
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Designer Series Designer Series �� I/O attributeI/O attribute

1. I/O attribute editor 1. I/O attribute editor � �� �
2. IO 2. IO �� � �� � macro cell macro cell � 이� 이
3. Pin # 3. Pin # � �� � � �� �3322

11
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Designer Series Designer Series �� TimerTimer

1. Layout 1. Layout �� timer timer � �� �
2. Select Clock => design 2. Select Clock => design �� � � �� � � � �� � clock clock � 이� 이

timmingtimming � � එ� � එ � � �� � � clock clock � �� �
3. 3. � � �� � � clockclock�� �� ��� � ���� performance performance � 이� 이
4. 4. � �� � clock clock � �� � � �� � � �� �

5. Paths 5. Paths � � � �� � � � timingtiming
� �� � � �� �

=> => � � �� � � path path � �� � timing timing � �� �
1) input 1) input �� registerregister
2) register 2) register �� registerregister
3) register 3) register �� outputoutput

4) input 4) input -- outputoutput
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Designer Series Designer Series �� BitstreamBitstream

1. 1. BitstreamBitstream icon icon � �� �
2. File Type 2. File Type � �� �

BitStreamBitStream : silicon sculptor: silicon sculptor�� එ � �එ � �
programmingprogramming

STAPL : flash pro and STAPL : flash pro and flahsflahs pro pro litelite ��
එ � �එ � � programmingprogramming

3. 3. FlashLockFlashLock � � 이� � 이 program, erase program, erase � �� �
=> Use Keyed Lock => Use Keyed Lock � � 이� � 이 devicedevice�� � �� �

19~65 19~65 � � �� � � hex hex � �� � �� �� � �
=> Use permanent lock => Use permanent lock � � 이� � 이 random random ��
����

4. Filename 4. Filename � �� �
5. Programming file 5. Programming file � �� �
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Designer Series Designer Series �� BackannotationBackannotation

1. Back1. Back--Annotate Annotate � �� �
2. SDF(Standard Delay Format) 2. SDF(Standard Delay Format) � �� �
3. Timing simulation3. Timing simulation�� � �� � HDL HDL � �� �

VerilogVerilog / VHDL93/ VHDL93
# # liberolibero� � �� � � VHDL87 VHDL87 �� � � � �� � � � � �� �

4. Pin file / 4. Pin file / NetlistNetlist � �� � � �� �
5. 5. � �� � � � එ� � එ � �� � �� � �� �

=> .=> .adbadb � � �� � � � � � �� � � � එඑ � � � � �� � � � � designdesign��
� �� � � � �� � � � � � �� � � � � �� � � �� � � �� � ..
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WaveformerWaveformer LiteLite

1. Design Flow1. Design Flow� �� � Stimulus Stimulus � �� �
2. 2. WaveFormerWaveFormer LiteLite�� � �� � � �� �

<<note> signal listnote> signal list� �� � � � �� � � � � � �� � � � signal signal �� inputinput�� � � � �� � � �
� �� � � � � �� � � � signalsignal�� outputoutput�� � � � �� � � � ..

11

InputInput
signalssignals

Adjust signal levelsAdjust signal levels

OutputOutput
signalssignals

ZoomZoom

22

<Clock <Clock � �� � � �� � >>
�� signalsignal�� clockclock�� � � �� � � � � � �� � � � � � �� � �

clockclock�� � �� � � � � �� � � � එ � � �එ � � � � �� � � �� �
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WaveformerWaveformer LiteLite �� Clock PropertiesClock Properties

Clock nameClock name

Clock FrequencyClock Frequency

Clock OffsetClock Offset

Clock PeriodClock Period

<Clock <Clock � �� � � �� � >>
Clk40Clk40�� � � � �� � � � � �� � Properties Properties � එ� එ � � �� � � ��

Clock duty cycleClock duty cycle
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WaveformerWaveformer LiteLite �� Edit SignalEdit Signal

1. 1. � �� � 1 bit signal 1 bit signal �� � � �� � � high/low iconhigh/low icon�� එ � � �එ � � � � �� �
=> => �� � � � ��� � � � � � �� � � �� � � � �� � � lowlow�� � � � �� � � � � � �� � �
���� low low � � �� � � � �� � � � � �� � � � highhigh�� � � �� � �

EdgeEdge�� ClickClick� �� � move move � �� �
� � �� � � drag drag � �� � signal signal �� � � � �� � � �

2.Signal 2.Signal � � � �� � � � � � � �� � � � => => 
signalsignal�� � � � � � �� � � � � � � � � �� � � �
open open WfmWfm EqnEqn �� එ �එ �

�� ) 0ns=1 100ns=0 200ns=1) 0ns=1 100ns=0 200ns=1
(50ns=1 50ns=0)*10(50ns=1 50ns=0)*10
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WaveformerWaveformer LiteLite �� Edit busEdit bus

1. Bus signal1. Bus signal�� � � �� � � � �� � � �� � icon icon � �� �
=> => �� � � � ��� � � � �

TRI : TriTRI : Tri--statestate
VAL: Valid BusVAL: Valid Bus

2.Signal 2.Signal � � � �� � � � � � � �� � � � => bus signal=> bus signal�� � � � � � �� � � � � �
� � � �� � � � open open WfmWfm EqnEqn/Label /Label EqnEqn �� එ �එ �

�� ) ) wfmwfm eqneqn => (100ns=V)*10 => (100ns=V)*10 
: 100ns : 100ns � � � �� � � � 1010� �� � bus bus � �� �

Label Label eqneqn => Hex(Inc(0,2,10))=> Hex(Inc(0,2,10))
: : � � �� � � 0, 0, � � �� � � 2, 2, � එ �� එ � � �� � 10 10 

File("vectors.txtFile("vectors.txt")") => => � � � �� � � � � �� �
Bin(RandInt(20,255)) => Bin(RandInt(20,255)) => � � �� � � � �� �
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WaveformerWaveformer LiteLite �� Export files 1Export files 1

1. 1. � �� � � � �� � � btimbtim � � �� � � VHDL VHDL � � � �� � � � � � �� � � � �� � � �� �
save as => Timing Project   => save as => Timing Project   => top_tbenchtop_tbench..btimbtim
save as => save as => TestbenchTestbench VHDL=> VHDL=> top_tbenchtop_tbench..vhdvhd

=> VHDL Wait with Top Level => VHDL Wait with Top Level TestBenchTestBench �� � �� �
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WaveformerWaveformer LiteLite �� Export files 2Export files 2

TestbenchTestbench
VHDLVHDL FileFile

Timing Project FileTiming Project File
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LiberoLibero Options Options �� SimulationSimulation

1. 1. LiberoIDELiberoIDE � �� � options=>project settingsoptions=>project settings � �� �
=> Simulation => Simulation � �� �

2. Simulation end time 2. Simulation end time � �� �
3. Simulation type 3. Simulation type � �� �

MIN : best case MIN : best case simsim
TYP : typical case TYP : typical case simsim
MAX : worst case MAX : worst case simsim

4. Resolution : simulation sampling time 4. Resolution : simulation sampling time � �� �
� � �� � � simulation simulation � � �� � � � �� � � � � �� � � � psps
� � �� � � � �� �
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ModelSimModelSim �� Select StimulusSelect Stimulus

1. 1. ModelsimModelsim Simulator Simulator � �� �
2. 2. � �� � � �� � stimulus stimulus �� � �� � � �� � �� � �� � � �� �
3. 3. ModelSimModelSim එඑ � � � �� � � � � � � � �� � � � � compile, load compile, load 

design, simulation design, simulation � �� �

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

**� � �� � � designdesign�� � � �� � � � � � �� � � � �� �� � � �� � � � �� �
� � �� � � �� ��� � simulation simulation � � �� � � � � � �� � � � �� ..
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ModelSimModelSim �� Select StimulusSelect Stimulus

1.1. ModelSimModelSim එඑ � � � �� � � � � � � � �� � � � �
compile, load design, simulation compile, load design, simulation � �� �

<Note> macro file <Note> macro file � �� �
modelsimmodelsim� � �� � � � � �� � � simulation simulation � � � �� � � � run.dorun.do ��
macromacro�� � � � �� � � � � � �� � � එ ��එ �� � �� � �� � ��� � � � � � �� � � �
� එ� එ � � �� � � ..
�� ) ) func.dofunc.do, , gate.dogate.do, , time.dotime.do

<macro file> <macro file> 
menu menu � �� � tools tools --> macro > macro --> file > file � � � �� � � � � �� � � �� �
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ModelSimModelSim �� macro filemacro file

# function simulation# function simulation
vlibvlib presynthpresynth Simulation Simulation �� � � � �� � � �
vmapvmap presynthpresynth ././presynthpresynth
vcomvcom --93 93 --work work presynthpresynth ../../hdl/pll_block.vhdhdl/pll_block.vhd Source VHDLSource VHDL CompileCompile
vcomvcom --93 93 --work work presynthpresynth ../../hdl/cnt_block.vhdhdl/cnt_block.vhd
vcomvcom --93 93 --work work presynthpresynth ../../hdl/piso_block.vhdhdl/piso_block.vhd
vcomvcom --93 93 --work work presynthpresynth ../../hdl/top.vhdhdl/top.vhd
vcomvcom --93 93 --work work presynthpresynth ../stimulus/../stimulus/top_tbench.vhdtop_tbench.vhd TestbenchTestbench VHDL CompileVHDL Compile
vsimvsim --t 1ps t 1ps presynth.testbenchpresynth.testbench Load Design Load Design 
add wave /add wave /testbenchtestbench/*             /*             TestbenchTestbench�� SignalSignal�� wave wave � �� � addadd
run 2000nsrun 2000ns 2000ns2000ns� �� � Simulation Simulation � �� �

# Timing Simulation# Timing Simulation
vlibvlib postlayoutpostlayout
vmapvmap postlayoutpostlayout ././postlayoutpostlayout
vcomvcom --93 93 --work work postlayoutpostlayout ../designer/../designer/top_ba.vhdtop_ba.vhd
vcomvcom --93 93 --work work postlayoutpostlayout ../stimulus/../stimulus/top_tbench.vhdtop_tbench.vhd
vsimvsim --t 1ps t 1ps --sdfmaxsdfmax /top_0=../designer//top_0=../designer/top_ba.sdftop_ba.sdf postlayout.testbenchpostlayout.testbench
add wave /add wave /testbenchtestbench/*/*
run 2000nsrun 2000ns
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ModelSimModelSim �� wave wave 

Input/output signal listInput/output signal list

Zoom in/out iconZoom in/out icon

<TIP><TIP>
1. 1. � � �� � � � � �� � � � �� � එ � � �එ � � � zoom zoom 

(area, in, out, fix) (area, in, out, fix) � �� �
2. Cursor2. Cursor�� එ � �එ � � timing checktiming check
3. Data3. Data�� � �� � � �� � type type � �� �

binary (default) binary (default) --> hex or decimal> hex or decimal
4. Signal 4. Signal �� � �� � �� � �� � (combine)(combine)
5. Signal 5. Signal �� ���� � �� �

CursorCursor
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ModelSimModelSim �� Internal SignalInternal Signal

<<� �� � signalsignal�� � � � �� � � � � �� � >>
1. View 1. View --> Signals > Signals �� Structure Structure � �� � openopen
2. 2. Structure Structure � � �� � � subsub--blockblock� �� � එ �එ �
3. 3. Signals Signals � � �� � � � � �� � � signal signal �� � � � �� � � �

addadd-->wave >wave �� ���� ..

<add <add � �� � >>
selected signal : selected signal : � � �� � � signal signal �� addadd
selected in region : selected in region : � � �� � � blockblock�� � � �� � �

signal signal �� addadd
selected in design : top blockselected in design : top block�� එ � �එ � � � �� �

signal addsignal add
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ModelSimModelSim �� Save Save wave.dowave.do

<Add <Add �� signalsignal�� � � � �� � � � � � �� � � � � � �� � � �
simulationsimulation�� � 이� 이 � � � �� � � � �� >>

1 1 ModelsimModelsim main windowsmain windows� �� �
vsimvsim #> restart #> restart �� f f 

vsimvsim #> run 2 us #> run 2 us 
�� � �� �

2. 2. Wave Wave � � �� � � � �� � � �� �
3. 3. Wave Wave � � �� � � wave.dowave.do�� � � � �� � � �
� �� � � � �� � � එඑ � � �� � � signalsignalඑඑ
� � � �� � � � � � � �� � � � ��

<NOTE> <NOTE> � � �� � � wave.dowave.do�� � �� � � � � �� � � � � � � �� � � �
LiberoLibero�� optionsoptions-->project settings.. >project settings.. --> simulation > simulation � �� �
Include DO fileInclude DO file�� check check 이이 � � � �� � � � � � � �� � � � �� ..
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Programming � Flash Pro /
Silicon Sculptor

Silicon Silicon 
SculptorSculptor
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Flash Pro Flash Pro �� programming programming 
Silicon Silicon 

SculptorSculptor

# Program # Program � �� � � �� � � �� �
⇒⇒ Flash ProFlash Pro�� එ � �එ � � � �� �

1. Design Flow1. Design Flow� �� � FlashProFlashPro � �� �
2. File2. File--> Connect..> Connect..

=> Computer=> Computer�� FlashProFlashPro�� � � � �� � � � � �� �
FileFile--> Analyze chain> Analyze chain
=> board => board � �� � actelactel devicedevice�� � �� �
FileFile--> Open > Open StaplStapl FileFile
=> Designer => Designer � �� � � �� � ..stpstp file loadfile load

3. Action 3. Action � �� � PROGRAM PROGRAM � �� �
4. Device4. Device--> > �� board board � �� � 22� එ � �� එ � �

devicedevice�� � � � �� � � � program program �� device device 
� �� �

5. Execute icon 5. Execute icon � �� �

=> Program => Program � �� � ��
Pass, exit 0. Pass, exit 0. 
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Flash Pro Flash Pro �� programming programming 
Silicon Silicon 

SculptorSculptor

#  Flash Pro #  Flash Pro �� එ � �එ � � � � �� � � devicedevice�� programming programming � �� �

1. Flash Pro1. Flash Pro�� � � �� � � onon
2. Target Board2. Target Board�� Flash Pro Flash Pro �� � එ �� එ � � �� �
3. File3. File--> connect> connect�� � �� � , , � �� � option check option check 
4. File4. File--> Analyze chain > Analyze chain � �� �
5. Device 5. Device �� Program file Program file �� � �� �
6. Program 6. Program � �� �
7. 7. � �� � �� , Flash Pro , Flash Pro � එ �� එ � � �� �
8. 8. � �� � Target Board Target Board �� � �� �
9. 9. �� 4~8 4~8 � � �� � � � �� �
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Silicon Sculptor Silicon Sculptor �� programming programming 
Silicon Silicon 

SculptorSculptor

# Program # Program � �� � � �� � � �� �
⇒⇒ Silicon SculptorSilicon Sculptor�� එ � �එ � � � �� �

1. Design Flow1. Design Flow� �� � Silicon Sculptor Silicon Sculptor � �� �
2. Device 2. Device --> program > program �� device device � �� �
3. Data Pattern 3. Data Pattern --> Designer > Designer � �� � � �� � .bit .bit 

� �� � openopen
4. Device 4. Device configconfig --> > �� board board � �� � 22� එ � �� එ � �

devicedevice�� � � � �� � � � program program �� device device 
� �� �

5. Auto Selection/Erase/Program/Verify 5. Auto Selection/Erase/Program/Verify 
Twice Twice � �� �

5. Execute icon 5. Execute icon � �� �
=> Program => Program � �� � ��

Pass, exit 0. Pass, exit 0. 
=> => � � �� � � � � �� � � � � � � � �� � � � � � � � �� � � Demo Demo 

Mode Mode �� � �� � . . � � � � 이� � � � 이 programprogram��
adaptoradaptor�� � � එ� � එ � � �� � � ..
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CreatCreat Design Design �� SchematicSchematic

1. New Schematic file 1. New Schematic file � �� � ((newnew-->Schematic)>Schematic)

11

ComponentComponent

Net Net 

BusBus

Schematic EditorSchematic Editor
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CreatCreat Design Design �� SchematicSchematic

1. Component 1. Component � � 이� � 이 � � �� � � � �� �

i. Command line i. Command line � �� � � � �� � �
component component �� � �� �

=> => com and2com and2

ii. Add component ii. Add component � �� � � � �� � �
component component �� � �� �
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CreatCreat Design Design �� SchematicSchematic

1. Net 1. Net � ��� �� net iconnet icon�� එ � � �එ � � �
component component � �� � pinpin�� � ���� ��� ..

i. i. � � �� � � <<n>n>�� එ � �එ � � �� � �� � ..

2. Block2. Block�� in/outin/out�� component component � �� �
in in � �� � outout�� � � � �� � � � net net � �� �
� ���� ��� ..

3. 3. Net nameNet name�� net propertiesnet properties��
labellabel�� එ ��එ �� � �� � ..

i. In/outi. In/out�� � �� � netnet
ii. ii. � �� � bus bus � �� � එ ��එ �� � � �� � � ���� ..
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CreatCreat Design Design �� SchematicSchematic

1. Bus1. Bus � ��� �� bus iconbus icon�� එ � � �එ � � �
component component � �� � pinpin�� � ���� ��� ..
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