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Design Compilation  Simulation Verification

— z===

HDL Model Compiler

L.
1 i

Program FPGA SMIMS VeriLite
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FIEBER X (1/2)
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Digital
Logic
Standard Progammable e -
Logic Logic (FPLDs) s ot
T~ | I
Microprocessor
PLDs Mmj CPLDs & RAM
Gate Standard
Arrays Cell

Lab 1~3
VeriLite USB FPGA
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FIEER X (2/2)
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RESE IR IR

/f{_r"-..- - '\\\ .
Full Custom \

. VLSIDesign

SpEEd, ,/_,
Density, ASICs
Complexity, A

Market
Volume
needed for
Product

- _,.f'/
"x\\ e

O
©
3
O
C
~+
@
=
>
=
0
-y
(g
D
0
-t
C
=
@
Q
)
Q
)
<
n
(g
@
=
—
QD
)
©)
=
=
®)
=
<

Engineering Cost, Time to Develop Product 8




VeriLite FPGA#tR (1/4)
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VeriLite FPGA#tR (2/4)
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VeriLite FPGA#R (3/4)
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VeriLite FPGA#tR (4/4)
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B{ERE(—) 1SR BBBELED Z B

>R EBREAFPGAT I HERE - 27 TUELDER
Stepl. RETHEEEE LS
Step2. EEMUE
Step3. E&EDbitlE
Step4. FbittE 1 AFPGATF #1T
>EEEFFEERE MI=ETE:
« HDL Auto Assign pin: [RIENRFRYEL SRR EG 5T EL E A R 14E
* ISE Project Navigator: Z4 0] /& AFPGAT Mbit1g
« SMIMS FPGA programmer: 7% Z £ Rbitig E AFPGAR ¥ 1T
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E{EE(—) Step 1 (1/2)
Stepl. &2 ET R E I
1. #BTE “c\logiclab\<B CRIEF>" WIS MTE—E R lab6_1
2. FRVISE - WFBEX—%T project
3. 7 working directory Ryt 753 +E “c:\logiclab\< B 2 FIE 55>\lab6_1”
4. UL project an A4 FPGA practice

5. BEIRTEAMRE _EREER (Familyzk 4 Spartan6, Devices& 23 XC6SLX25)
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2 {ErE(—) Step 1 (2/2)
6. 1£ File — New I - 12 Verilog HDL File - FARY—3T verilog 1&2 -

7. KLU NAZF#RAL Verilog XES - WiEF Z (B BEEmE)

|—

module FPGA pratice(ledO,ledl,led2,led3,in0,inl) ;

input in0O,inl;
output ledO,ledl,led2,led3;

// low—-actiwv

D

assign led0 = {in0,inl} == 2'bl11l 2 1 1'bl
assign ledl = {inl,in0O} == 2'bl0 2 1 1'bl
assign ledZ2 = {inl,in0O} == = 1 2 1 1'bl
assign led3 = {inl,in0O} == = ? 1 1'bl

endmodule
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BEE(—) Step 2 (1/4)
Step2. & BHDL Auto Assign PinZ 4 RIf71E
1. ZEEUSEZEERATop Module 2 FPGAZRISS

& HDL Auto Assign Pin - SMIMS Corp. ' [SiET=n)

top.v()
VLXSP6(XCGSLX25)

User design module file i% % .V%

@ [ENT T countery I~ [

FPGA Board %EFPGAES%

IVLXSF'S [VeriLite Xilinx Spartan-6 XCESLX16, XCESLX25) ll

@PGA Tope: [TRERSD5 E|
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2 {ERE(—) Step 2 (2/4)

2. EEFZEFRFINFPGARII

f

E# HDL Auto Assign Pin - SMIMS Corp. | =B8] & |

counter.v(counter) e
* VLXSPG{XCESLX25) * SDK Mode

" Pin info for YerComm, Verilnstrument or VerLink under Simulink

#E 2 Pin info For SDK
@in info For SDK [VeriSDK, SMIMSWVIT ool or VeriLink under matlab command window)
E! " SDK GIO Components [Options] 1
L1
2 v LED(Low Active)
3 v Switch{Low Active]
|v Button[Low Active] SO
[~ General 1/0 J3 HIJ _'IEEFT@

O
©
=
©
C
—+
D
=
>
=
0
=)
(g
D
0
—+
C
=
®
Q
)
Q
)
<
n
=+
D
=
—
QD
)
©
=
=
©
=
<

HDLAutodssign Version 4.3.1.19 _ _
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E{FrE(—) Step 2 (3/4)

3. EEEWEBREFPGARIMIM

LED (Low Active)

N . 0 A3 ILED on PCB
® InputiZZISwitch : :
> 3
OutputiZEZILED 5 -
[ HDL Auto Assign Pin - SMIMS Corp. E=EET) 3 B
| * 55}%?%&2%2[?(5?}'%} ’ SDK Mode ’ Assignment D4 Bl
FPGA pratlce B B SDK Mode 10 D5 Cl
“ ml | D6 2
L input _ o 1 Switch, SW1.1({Low Active) D7
in1 1 input _ Pl E2 1 Switch, SW1.2{Low Active) a3
| led0 1 output le—o a3 1 LED, DO{Low Active) : _
I led1 1 output |l&——o B3 1 LED, D1{Low Active) | . ‘ Switch (Low Active)
I led2 1 output e A2 1 LED, D2{Low Active) SWI.1 El
led3 1 output | Pz B2 LED, D3{Low Active) SWI.2 E2
. ® _-_
'|  HDLAutadssign Version 4.2.1.19 Button (Low Active)
! 2011.0208 ’ o | & Bemr | e B4 @ L Next = Il ] BT1 D1
— — BT2 D3
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E-ll]]

—) Step 2 (4/4)

i HDL Auto Assign Pin - SMIMS Corp. = B %

1 #PLCE: S5tart of Comnstraints generated by PACE
lab6-1.v{FPGA_pratice) ) 2
| ') VLXSPS{XCESLX25) ') S e ') Assianment * cenerae 3 #DACE: Start of PACE I/O Pin Assignments
: 4 HNET "inO" LOC = "E1" | IOSTANDARD = LWVCMOS33
SEE o N Lo 5 HNET "inl"™ LOC = "E2" | IOSTANDARD = LVCMOS33
0 - 223 . f = 0 0 & HNET "ledO"™ LOC = "A3" | IOSTANDARD = LVCMOS533
7 HNHET "ledl"™ LOC = "BE3" | IOSTANDARD = LVCMO533
- - - - - 8 HNET "led2"™ LOC = "Az2" | IOSTANDARD = LVCMO533
ID:'\g|tdev\I0g|c system prachicebpraticed Test1 70223 vcode_praticeblabB-1.ucf Ij ~ - .
g HNET "led3"™ LOC = "B2" | IOSTANDARD = LVCMO533
10 #PLCE: Start of PACE Area Constraints
11
Hdlautoassign = 12 #PACE: Start of PACE Prohibit Constraints
13
Generate pin info file successfully. 14 #PACE: End of Constraints generated by PACE
Generate @ % T Generate EERII1E -
~ Sl2orp—
X & ZRACHE Top ModuleRyI/O
M I 24
;I;ﬁ.&;;a;essign\femion4.3.1.19 < Back | Step 4/4 Mext —> | gl:l 1E_|- %j%%UFPGAE/\Jllo
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E{E’E(—) Step 3 (1/4)
Step3. Z#BISE Project Navigator &4 0] & AFPGARbit1E

1. FRYISE - WHIRY—5 project (RIE A RS O LABKR)

=

E Mew Project Wizard

Create New Project E % *m
=F /I~ 'ﬁ'

Specify project location and tpe.

it

Enter a name, locations, and comment for the project

I Namme: adder
| Location: CMsersenhovDeskinptadderiodder [y B 22 g- ll-'SI_ IA X ()
= ~=1
Working Directoryr: | C:\JsersenhowDesktopiadderiadder E]
Dieseription:

Select the type of top-level source for the project

Top-level source type:

HDL [~]
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Z1ERE(—) Step 3 (2/4)

r ~

@ Mew Project Wizard
Project Settings E’J U “,'-E — e/ gh _*51'5
) sSFPGARYZZSE - == K
Specify device and project properties. .
Select the device and design flow for the project 1 @ Mew Project Wizar
Property Name Value I Project Summary
ebsatinnte e 2l ——
Family ! Project Navigator will create a new project with the following specifications.

Project:

Device XCB5LX25 lz‘ Project Name: adder I
PECk.E_qE.‘ FTG256 lz‘ Project Path: C:\Users\enhow'\Desktop'adder\adder
Speed -3 lz‘ Working Directory: C:\Users'\enhow'\Desktop\adder\adder
Description:
Top Lewvel Source Type: HDL
Top-Level Saurce Type HDL
Synthesis Toal XST (VHDL/Verilag) pevice:
. 8 - Device Family: Spartané
Simulatar I5im (WHDLVerilog) Device: xeEalxdE
Preterred Language Verilog Package: frg2se
Speed: -3

Property Specification in Project File | Store all values

] [

Manual Compile Order O Synthesis Tool: XST (VHDL/Verilog)
WHDL Source Analysis Standard WHDL-93 Simulator: ISim (VHDL/Verilog)

Preferred Language: Verilog

Property Specification in Project File: Store all values
Enable Message Filtering l:l Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Message Filtering: disabled

[ Next ] [ Cancel
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& {ERE(—) Step 3 (3/4)

2. 7N AVerilog#g E2ucfig

E Project Maviga op
(14 File Edit View Project Source Process Tools T
C2EHP L $BEX[wa]| »
| Design o048 x| Re

I’b é

[ [T © {6 Irnplementation ) [ Stmulation @

&

g‘i‘l

%

j

[« Manual Compile Order

| p Implement Top Module
File/Path Display 3
Expand All
Collapse all

1. GBI FAJd 88urce

Design Properties...
|

[ Add Source S
L-w )
EagE v WEEN® - O e

7r BHBE o

|, Dropbox |, ABC

B TE K c

M =E |l hella

15 EEAMUE | counter /3

= | counter.ucf 0

4y BRE 1| counter 12/346

Bk

o B

- il

=B8R . ‘ _

=4 Adding Source Files... - |

418 Fhy

—a FHEE (F)

& =wmE () The following allows you to see the status of the source files being added to the project. It also
ey TEEE (E) allows you to specify the Design View azociation, and for YHDL sources the libraucy, for sources

which axe successfully added fo the project.

File Name Association Library
1 @ countertxt | Mone (User D...
2 (@ counteruct|Implementatid «| work =
3. #&F OK
A dding files to project: 2 of 2 files (0 exrors)

0K u Cangel ” Help

urces{ *txt *vhd *vhdl *v*h*

BEEE0)

23



E{FrE(—) Step 3 (4/4)

3. #ma=\HEZEDbitlE

E Project Naviga'
ile it lew roject ource rocess ools indow ayout e
| Fil Edit Vi Proj 5 P Tools  Wind Lay: Help

©
q
q
-y
L
®
@) DAEFIL[kobx|val 2R 2RIH
H |DES®’1 «+05 X| 4 1 module adder|
C o | View: @ {8} tmplementation. ) 58 Stmulation » 2  inmput a,b;
— - = 3
5] | Hierarchy 4 output e:
m % ’ adder “ 5 assign c=a+b;
— | B £ xchsl25-3ftg256 3
m ;;;:;;; endmodule
e [f] New Source...
3 % £&] Add Source...
Q é’g Add Copy of Source...
i
U) - Open
< & Remove
U') Manual Compile Order
ﬁ 4%, Setas Top Module
(D SmartGuide...
o Mo e 5= SEB
3 1.6H8%ET - WEREImplement Top Module
File/Path Display 3
I_ Expand All
m Collapse All
U B | ) NoProcesses Running My Find... Ctrl+F
2 74 | Processes: adder Design Properties...
= B Design Summ Source Properties...
®| @ P
m —| = Design Utiliti
ﬁ % g‘ User Constraints
O - PO Synthesize - XST
—_ © | @ 82 Implement Design . . e
220 Generate Programming File 2 P F I T E fE
< B Confioure Toet Devies . nerate Programming Fille — 1#Z A& — run
g%  Analyze Design Using ChipScope




EErE(—) Step 4

Step4. ZE#ESMIMS FPGA programmeribitig & AFPGA

SMIMS FPGA Programmer - SMIMS Corp. - R — | 23

’7C:‘I,test\pounter.bit Open

S o sl
. bit or .rbf File For Second FPGA = LE: }% b It 1‘ EI
I Cpen |

FPGA Board List
Program to this board IVLXSPG[U] LI

#

5D card bit file
it file pogition index

|o

Erase Flash
o FPGA 1 |
Erase Flash Program To Flash Program ” ”
i o | | I 2.”Program

-

Program success!

Open C:\test\counter. bit
chosed board VLXSPG[D]
Start Program...
Program success!

;I Eraze 5D bit file wWirte To S0 card | Frogram From 50 card To FPGA |

) Version 9.0 2011.01.31
LTI TT PE  Copyright SMIMS Technology Corporation
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EE®E(C) General 1/0 (1/2)

>1E AFPGARZ I EE IR L o] INBFPAGLEIRBRI T - o]l
BB General /O EAINISEN E FS EE IS B 12781

>VeriLite FPGA BYGeneral /O &£ J3MI I B#
o FRABEITELEARINRTE General I/0
. Hoh7LRIMIAVCCEGND (93)

(FBZIEVCCEAGNDRE % - BRI T)
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l

BEERE(Z) General 1/0 (2/2)

General /O J3

D5 J3.1 J3.2 B5
C5 J3.3 J3.4 A5
F7 J3.5 J3.6 D6
E6 J3.7 J3.8 C6
E7 J3.9 J3.10 E8
VCC5V J3.11 J3.12 GND

(ThBE, M X 55%) (M 5R, ThBE
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E{ERE(Z) Step 1 (1/2)
Stepl. 2 aT#EEEIS
1. #BTE “c:\logiclab\<B CRIEF>" WIS M —E R lab6_2
2. FRVISE - WFBEX—%T project
3. 7 working directory Ryt 753 +E “c:\logiclab\< B 2 FIE 55 >\lab6_2”
4. UL project an &4 FPGA practice?

5. BEIRTEAMRE _EREER (Familyzk 4 Spartan6, Devices& 23 XC6SLX25)
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E{EfE(Z) Step 1 (2/2)
6. 1£ File — New I - 12 Verilog HDL File - FARY—3T verilog 1&2 -

7. KLU NAZF#RAL Verilog XES - WiEF Z (B BEEmE)

=]

module FPGA praticeZ(ledO,ledl,in0O,inl,inZ);

input in0O,inl,in2;// low-active
output ledO,ledl;

assign led0 = ~in2 | (inZ2 & inl & ~in0);
assign ledl = ~inZ2 | (inZ2 & ~inl) ;
endmodule
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N = —
BEfE(Z) Step 2 (1/4)
Step2. & BHDL Auto Assign PinZ 4 RIf71E
1. ZEEUSEZEERATop Module 2 FPGAZRISS

& HDL Auto Assign Pin - SMIMS Corp. ' [SiET=n)

top.v()
VLXSP6(XCGSLX25)

User design module file i% % .V%

@ [ENT T countery I~ [

FPGA Board %EFPGAES%

IVLXSF'S [VeriLite Xilinx Spartan-6 XCESLX16, XCESLX25) ll

@PGA Tope: [TRERSD5 E|
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EERE(Z) Step 2 (2/4)

EEEEREIRFPGARINI
rE; HDL Aute Assign Pin - SMIMS Cerp. ESE )

led&-2.v{FPGA_pratice2)
é VLXSP6(XCESLX25) SOK Mode

hY

N
M

" Pininfo for YenComm, Werlnatrument o YenLink under Simlink

f* PFininfo For SDF. [WenSDE., SkIMSYIT ool or Yerlink under matlab command window)
SDK GIO Components (Options]

5] I LEDILow Active]

[v Switch[Low Active)

[v Button[Low Active] ?é E IE\ j:]_ /L\j

[v General /0 J3
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E{ERE(Z) Step 2 (3/4)

3. EREREREFPGARIMIN

InputiEZ|Switch
0 P

OutputiZEZ|General 1/0 General O 13
== o
(ERS) e T —
& HOL Auto Assign Pin - SMIMS Corp. [E=REER) E7 J3'5 J3.6 D6
‘ * '\ff')?'sﬁgﬁif:%gﬁ;g‘}i“ez} * SDK Mode * Assignment E6 3.7 3.8 C6
FPGA pratlce2 ® B SDK Mode 10 nd E7 J3.9 J3.10 E8
I [T BT [ ame " Juion | escrion . VCCEV 31 B2 GND
| in0 input |o—o E2 |1 Switch, SW1.2(Low Active) : z
in1 1 input | #—e & 1 Switch, SW1.1({Low Active)
I in2 1 input | @——2 D3 |1 Button, BT2(Low Active) l Switch (Low Active)
in3 1 input | ¢—e D1 1 Button, BT1(Low Active) SW 1.1 El
' led0 1 output | @—e D5 1 General 110, J3.1 SW1.2 )
led1 1 output | e General ll0, J3.2 Il - . :
° _-_
o Button (Low Active
;igllﬁggcg«ssslgn Version 4.3.1.19 < Back | Step 34 (2) Mexd —» hl Dl ( )
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& HDL Auto Assign Pin - SMIMS Corp.

= | =5 &

lab-1.v{FPGA_pratice)
VLK SPG{XCESLK25)

* SDK Mode

’ Assignment * Generate

4
0
m

ik

= f A

\
/)

Fin info Fil

ID:'\gitdev\Iogic system prachicebpraticed Test1 70223 vcode_praticeblabB-1.ucf

Hdlautoassign M

Generate pin info file successfully.

Generate
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E1ErE(_) Step 3 & 4

Step3. & #8ISE Project Navigator Z 4 o] ## A FPGARIbit#E

Step4. FEESMIMS FPGA programmerigbitig & A FPGA

BEASTHKE - ISFPGANREALEDE 181

LEDO GND

11
GND (33.12) = >}— D5 (33.1)
LED1

f;l P i
GND (J3.12 B5 (J3.2
o148 502 .

LED1 & 0 HY1E I

O
©
=
O
C
~+
@
=
>
=
0
-y
(g
D
0
-t
C
=
@
Q
)
Q
)
<
n
(g
@
=
—
QD
)
©)
®
—+
®)
=
<




O
O
=
G
c
~+
o
-
>
-
0
=
~t
®
0
~+
-
-
o
©
-
a
W
<
%
~
®
=
-
©
o
O
-
=
o
-
<

E1F(Z) General 1/O
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HeEkeE(—) TE#REs (1/4)
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HeEkeE(—) TE#RER (2/4)

Hlntl ‘tﬁﬁ," — |:||:| E/Jﬁ E% oo EEEQ modui!.e Sevens[??sc::liout,.din, clk);//labe-3

input din;
input clk;
output reg[o:0] dout;

always@ (din)
begin
case (din)
4'b1111:dout=7'b1000 000;
4'p1110:dout=7"bL1111 001;
4'11101 :dout=7"L0100 100;
4'p1100:dout=7"b0110 000;

4'b1011 :dout=7"b0011 001;
4'b1010:dout=7"0010 010;
4'p1001:dout=7"'b0000 010;
4'pb1000:dout=7"b1111 000;

4'pb0111 :dout=7"b0000
4'b0110:dout=7"b0010
4'p0101 :dout=7"b000
4'p0100:dout=7"0000

4'b001]1 :dout=7"b1000 110;
4'b0010 :dout=7"b0100 001;:
4'b0001:dout=7"'L0000 110;
4'b0000:dout=7"0001 110;
default:dout=7"bl1111 111;
endcase
end
endmodule
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kExed(—) CEx#mas (3/4)

Hint2: BWIfise EEEIEFE 443 VCC5V (33.11)

@)
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—+ o N )
® (B HDL Auto Assign Pin - SMIMS Cor = @8 % S oﬁo o'_r>) oﬁo
0 - . " 7 com
E P e -) SOK Mode &P sssignment ? ? (P ? (P
D = e m a
input bus | input bus =
QJ din[0] 1 pin in bus _ P} E2 | 1 Switch, SW1.2{Low Active) ‘ ‘
a din[1] 1 pin in bus | Pl E1 | 1 Switch, S\WH1.1(Low Active) f b
din[2] 1 pinin bus | e D3 _ 1 Button, BT2{Low Active)
m din[3] pin in bus G 1 Button, BT1{Low Active)
ﬁ _ -_ —e _-—
pat output bus output bus c C
('D I dout[0] 1 pin in bus | .—.- ch5 1 General 10, J3.3
3 dout[1] 1 pin in bus | G D5 1 General 0, J3.1 .
dout[2] 1 pin in bus | A5 1 General 110, J3.4 dp
— dout[3] 1 pin in bus | (o] 1 General 10, J3.8 é 6 6 6 (5
QJ doutf4] 1 pin in bus o ES 1 General 110, J3.10 )
U dout[5] 1 pin in bus | G EG 1 General 10, J3.7 o coM
© dout[6] 1 pin in bus | o E7 1 General 10, J3.9 1 X < N
o - : oo | 39
8 ;l;lljl.t’-‘«;;ul;’-‘«ass@n Yersion 4.3.1.19 < Back | Step 3/4 Mext —> |
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HeEkeE(—) TE#RER (4/4)
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