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Xilinx Introductory Tutorial

24 (Introduction)

2 A5 Mile Foundation Series 1.5 AIZ0t0 XACTstep M12 Xl2ldole Z2HEE PiE=
S0l AYELUC A SHHgE=z2 =EQ5t 229 &2H02 A¥Hs M, JIMe =2
ot Z2MEZS X OS2 ALILH

OJIHAM =K 2 HAHE Hdss & et sttd, = =W Xl= FLASH design Olc2tl)
oot I2MES 05 & UASULHL

WH ZE=HEN =0 Xl= Chip2l Pin locationsE X Z3tAIH XILINX 4000 DEMO boardlAl & &
HAlE =28 B0t > JUSULHL

(2 &2HE HON =22 MtstL L

T2 ME OtE)| (Creating a New Project)

—_

HIE3IH W ¢ XISt Foundation Series 0t0|2S

N

C
Project Manager?| File 0l = New Project.....S& &€

w

New Project....
2= MEioHH

HESl AEs

Design Flow= SchematicS Ot

D2HMET MHELC

Mew Project

M e Im_l,lflasH oK |
Cancel I
Dhirectany: IE:'&M'T’DESIGN'&
Browse... I
Type: IF:::unu:Iatiu:un Serez v1.5 j Help I
Flows: ¥ Schematic ¢ HODL
| <c4000E x| |4o03EPCas =ols =
4. M2 IZZ2HE) LS MNe® OIS U
==

ctolEdiel=0l Mdol & A0ICH
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ZHHAM NameZ=W= MYFLASHZtD J|26tL), Directory= AtS At 2lot=
= . 0 JIM= mydesign directoryS &1 &4
v1.562, Familyg2t=2 XC4000, Part&t=2 4003EPC84, _]cl1] Speeda&t=2
= OK HEs
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Xilinx Introductory Tutorial

B MYFLASHPODF
£ MYFLASH.UCF

Bl MYFLASH
B SIMPRIMS
B xc4000E

® MYFLASH= =Z=HE ci0IEd2I0ICh 0l ctolEeiel=s &l Z2Z2HMENWAM Userdt

LMol & Macro?t M=E09| 822 MH&GI=0 AMS&tCh.
® X4000E= XC4000E devices®| AIES Al Z 235t AAE 2t0IEei2l0ICt.

® SIMPRIMS= Post - layout Netlists@l Simulation(Timing Simulation)ii Z st AIAE!
ctOlEd4 2101 C.

Schematic AlZ{5tJ| (Starting Schematic Editor)

1. Project Manager2!©|l Flow diagram0l Q= Design Entry®t9| and symbol icon HES

et

® 15

DEsIigM ENTRY 7
2. Schematic Editor0ii MYFLASH1.SCHcl= 01522 MZ2 Schematic sheet)t LI}
3. File HI=0l QU= Page SetupE A= & EHSHL]

([
4. Page Setup Z0| StHH LIEILIH, 21 = Sheet Format2 2= Landscape, size A 11 x 85
in2z MEISHTL
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Xilinx Introductory Tutorial

Pogesowp K|

— Frame: — Sheet Format

I Frame On " Portrait
[T ¥ertical Numbers

Horizontal Zonesz |8

{* Landscape

Yertical Zones a8
— Buler
™ Mone ™ Ruler Metric 1] 4
" References % Ruler Englizh
[~ Y- Axis Up Sk

AME HIXISH| (Placing Symbols)
1. 2Z0 ?IXlst Schematic E _| HES 2= st
2. StHM LIEIE A2 toolboxCl Ofefl 2t OSC4ctl =St

2ZOZ2 CursorES 0|=S0olY CursorE ((IctM MEHSH A=E09] Q& 0l LIEHACLE.

® Schematic Capture - [Modified - MYFLASH1.5CH]

] File Edit Mode Options Hierarchy Yiew Display  Window  Help _|E'|5|

|2 3[& (8] & [m]e] MQE] o il el 2] ] k[ o

D-|J-?I Iﬁlﬁ’ -

0ORY
- _I ~
PULLDOWH
PULLUP

— RAMIEE1
- RAMIGX1D
RAMIGX1S
RAMIEE2
RAM16X2D —
RAMI6X2S

E RAMIGE4 -

NMARRACY Al

Internal 5-Frequency
IClock-Signal
IGenerator

al] ' |,

" MYFLASHT |
| 05, 26 | | Symbals

5 A 1 ol S YIS =
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Xilinx Introductory Tutorial

4. Mousel| 2EHES Z=0tH & AXM 8=01 BiXIECH
i H

5 %8 =ME Bt=0ot0 Ot

1
asCca L L=
Fam | _|>_ QPAD
Fsook [ nELE
FlEk |
Faoo |
F15 |—

Us=se Ctri+h to

& mirror the symbaol.

3

L4 us —{:{:]—
P20 —| i — Ira
EUFG

L1
Fo U1z
— D & — —|>-—
EUFS
— b

LIS

READBALCK

[mi=] 1o
e v —powc oaale
DEUF
e L~
IEUF

NOTES
« =2 HiXlot)l &MUl Ctri+M JIE =28 A =0 XURE HtE &= U=, GIINAM= INV
HEHCHE B2 ol 2AL (Ctri+L Jl= & 20| 208Ul AtEstlt)

. 299 AME0l MEE MEHMIM ZIEHIE SHHAQ
page= Ats2Z A3 E0| =Lt

« HNX HOIXIE EdH™ PgDn JIE =21, 2 & &2 S0HY® PgUp JIE =ELL
Ol 2IS2 IIEEC =3I 220 AL

+ ZXol0 =&l d== iXRACH, Del 312 =M Al = RULCH

FHN D01 CHIIJFS  schematic

OU

« &= toolboxE W, 2F H = Hiill U= :E} HES =20

« Schematic®l EHE2EE =0
IOoH=Z =g 92 A"
|

HENWM &S
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HdAetHo=z =08, & = HHill /= @l HEs =ELL

515tH 9| Refresh=, F10 J|1E =ELL

2. O30l=, 801 AIAE T A 2= 6t M0l S22 O2 T /M =S st
3. JIEN Od& Mol 22 ZElotAHU U2 &8 AMAGtH, IsSXH2S=Z junction(& & &)0I
MM EIC
4. WM dZst =MUHZ Ot B0l JE e M52 Jdellt
L
O5C o U3
Fam [ OPAD
FE00K |— el Pg
F1BHK —
Fdan |—
F15 |—
13
Li4 L5 0<]
P& [ I
LElre
PO
LR
L2
-Eir
C
Us
READBACK
g 10
UG L7 — 5 CLK DATA D MO
[~ TRIG RIP L HEUF
KDG
L"--IEUF
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NOTES:
« M 2l ZENM EHLIIAS E

« s XN=LHY Esc JIE =21, &g 8= 2506t Del JIE =ELHL

(7]
(2]
g
m
1r
i
L o

g
0z
m
Un
cT
=
30
i
=
i
1o
ir
i
0

e SchematicS Mot

HIE Ol& =J| (Naming Wires)

M

A
1. UEN 0122 2060, 2% = Hol 9 == o Ch

Met Hame |

Het Mame: |E|-K| N | 1].%

i
Mo
1

Attributes | Bepeat | Cancel

2. NetName Z (| UIEOIZS 2/2456l10 OK HES S2(}
3. 222, WENZ0l IXE WEZ HME 0lsstn 22560
4. =MO2 HEOQIE0l EA=CH 0IE0] MUl HESTIXI 22 AH0ICH
5. 020 URs MSH WENZS =208t
« CLKIN
« CLK
«  HALFCLK
13
i s O<|J HALFCLE
FAD CLKIM [~ I
EUFG
u
L2
LK o ol [
-Elrg
s
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ol ¢/ Xl XI&3tJ| (Adding Pin Locations)

Xilinx Demonstration Board0l 0l sl=2& A Sodld) ACHH, Schematic &0 Holg & U
Ha XAE0 ZR0IC T HSE Holotedd Oso =ME 2L

HEREZ OlSotJIfIoHM Esc JI1E =ELH
2l

u4=2 0IE0l 20 &l IPAD &l=S H= 2= etlh

fr
e

—_

Nam

> w0

2l LOCZ Description: 20l P10 0l2t) & = &tLt. (Parameters section).

e:
OreH®E S=0 =0t MIIDI ?loll Add HES

NOTE: Your reference designators may be different on your screen or may be invisible. Please modify
the appropriate component.

Symbol Properties |
Name: [T =] | Movc o
Reference: ||_|4 | Move Reference
Section: NO SECTIONS = Attributes
Footprint: jJ Comments
Technology: ﬂ Pin Farameters
— Parameters:

Hame: j Change Add
Description: | Browze
EXT=IPAD [¥elete
LEVEL=XILINX ~
LIBYER=2.0.0 e
* LOC=P10D Display All
Clear Dizplay
[izplay Eile
Symbaol Editor
Apply (1] 4 Cancel
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Xilinx Introductory Tutorial

6. IPAD A= Otefl0l P10 parameter)t 2 240ICt.
7. &2 &M= OPAD &= U3H LOC=P8 parameter& ZJtat(t.

Schematic?| #HZ& (Schematic Changes)

329 HAZ2 select modeliAl A& &=Lt Olmode= =%
[ &AMT=ICE Ol select mode2 &2l SIS0t Jil= 2

- 320 Y P22 0S¥ (e Aots PO TS box2 M, MBS M2 S0 oUIE
226100 2ots AXZ SN MEE 2 H2S0| 25 0ISsH

. MeElE DM ool JHME )b AMG®  shift 312 =21 1 JHHE
22510

. ME0 9ZE MS2 JHR SIS M A2IS SN, XS A2S MUs] A8 S

HHl QU= ﬂl HEZ 20 12l UM Del 212 20 A=0l 810{& M2 Hanging
wire2 &ICF

-x_s[| _
schematic EHt0l U= HES S=2HU, &2

* Hanging wire(ll A=Z0°| ElS AAGIHH,
£ UA sdF=9% &

ol o2 Egidst = A2 H

i re

JIZ Project?| LibraryE 2c2{M )|

ot M= JIEN SHEN &, = &H0l 2kt projectS 0180t S TH projectil Al 225t
componentS MEHGIO AIEote 2SS 20t EJI2 St A S JHAl 280l Qe WIIMe
JIZE09| projectE libraryst ot AFE3dt= attaching the projectES &St (2 & JHXl= library
managerE AtSot0 23t componentE & Ml projectl copyottd AtZot= 2 OICH.

1. Project Manager 2| &% & Ht HHEW M Project libraries icon button Ql% S2Lh
2. OteH CHRAREDE LIEFUHS CHat &Rl LHES OteiQF 201 A& st
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Xilinx Introductory Tutorial

Project Libraties
Attached Libranes: Project Libranies:
Add | myflazh

FImprims

freqm wed 000

e vhd < BHemaye |

jct_sch

mds| st LI

medizon :

mltizhe ;I Lib Manager...l

Aftach... | Cloze | Help |

3. Attached Libraries= JI=0 20| = projectES 2|01t Project Libraries= & projectt
&0t e libraryE =otd QUL flashE M EHSH = Add >> buttonE =E L

4. 0tcH Ot 201 LEZEN flash)t HIIEIH HdEXO=Z flash project)t attach & 2101 L

Project Libraries

Attached Libranes; Project Libraries:
ﬁntﬁlast j raleln I rq_l,lflajsh

az gimprims
freqm wcd000e
ha. vhd ISR N e
ict_zch

mdszl_zt M

rmedizon :

multishe ;I Lib Manager...l

Attach. .. | Cloze | Help

5. Close buttonS =21 Project Libraries (13t &S WAH LI=2C

Viewlogic HIO0IE 20t=0[J| (Importing a Viewlogic Macro
Schematic)

0 HE AE AI&0/2Z2 Foundation Series 1.5Z2 ASE2 & e M2ol0/2 olH, ZL5F

component= c:\fndtn\active\projectsi\flashff 2!= ZE copy ot At&ESHCL.

Viewlogic schematic€ Foundation Schematic CaptureZ Importdte W HZ, & 320 Viewlogic

schematic macro& otLIE 200 2Lt

1. File 00 A= Import Viewlogic Schematic &S MEISHL

2. List Files of Type Z=0MAM Schematic (**)2 M5t (Select Viewlogic SchematicsZt
LHOIAM), File Name ZZ=0WAM CNACTIVE\PROJECTS\FLASH\SCH\BOUNCES8.1 schematic=

MEBiT
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Xilinx Introductory Tutorial

Select YiewlLogic Schematics

File name: Folders: 0K
|huunceﬂ.1 | c:\active\projectsifl_._\sch
Cancel
Fzeq.1 - o L -
fzeg inv.1 ti
8led. 1 ) active Options...
" projects
‘3 flash Hetwork
5 sch -
Lizt Files of type: Drives:
Schematic [*.7] j = ¢ j

OK HES =29 Viewlogic schematic2 EtOt=0[J| Al ZtSHCE
BOUNCES schematic macro)t MYFLASH Z2XME 2iol=Ee et I & 20ICH

ZUCIEEE B2 Aotli= WSSl Hatat Xt LIEHLIE, NO HHES M EEHTL
Update LibrariesE &&otd 2Ots0E =01 20I2d20 SEHHE AHS

o o b~ w

7. 20I=2 macroE€ LS00 20l= =02 M8 XISt

14
BOUNCES

Qv
] ) I
(B
LY I
@3 —
[0 .
o —
CLK Qo

13
HALFCLK
U5 O<] BOLNCES

; MY
EUFG

CLK

1111
FL

U1z
- EuFs

=i

L3
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8. =gt gHo=z 22 [HELH U= 7SEG.12t 8LED.12 importstCt. Ctrl 9|2 AMEotH
SHHOI Odd JHCl schematicS MEiE &~ QUL
UIEOIE Bt=35l)| (Repeating Net Names)
1. OleHol O e 8LED Al=28 HiXIotD M8 AASHT.
U415
14
sSLED
BEOLUMNCES
a7 of a7
o [Pl oF
s o5 Qs
o4 24 o9
a3z L3 oz
az Lz oz
21 21 wp|
CLK 0 L0 oo
GLED
BOUNCES

Net Name: |Q0 | 0K
Attributes | Bepeat | Cancel

3. =gt A9 M 0lES tt=zH =II1%oh Repeat HES +ZL1.

4, T2)de stz 450! S0 WY ds S=g Mottt M2 010l 3Bl
SOotHEM BHXIDOF = CH Ole gt o= 812l & OIE& FItstL. WWHTIE‘MQQEM
M E Yol 2ol UEOEL UWEQS MOl S2ot== oi=00F otCt. 8tek HIER
HIEOIES MOl [IE &< UEOIEZ2 ¥z M2lJt TIREE 2lblstlt.)

NOTE: A=ZE UEHHI| ®loll EscE 21, A28 HE 2oLt 1l Symbol Properties

Hyun Myung Electronics Co., Ltd.
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ZO| Attributes HES ¢
MENSID OKE 2.

Ct=22= Symbol Properties

Symbol Attributes
— Heference
e |

—Wizible Text———
v Reference

[~ Symbol Hame
¥ Pin Mame
¥ Pin Number

MERSHCEH Symbol AttributesZ [H Visible Text2=2 Symbol NameZ

20 A= OK HEES +

=8 4=50l

o

]

Al

=l Ch

]|

—Hotation Sections:
* Normal NO SECTIONS |F]
90 - OW — Convert
90 - CCW * Normal
£ de Morgan
£-180 CIEEE
¥ Mirror - Eustom
(1] 4 Cancel

M &= Bt=D| (Creating a New Symbol)

VHDLES Aol OtsS
DecoderE BSt= Z40ICH

MHd=2M HEX Data

atES 7Segment LED Z£& 3gio=2

i
[
o
9'1
fir

1. File B2l New SheetZ &= MEIGIHH MEZ schematic2 M A St

2. Hierarchy 052 New Symbol WizardS &

3. Design Wizard 29|
Contents Z0| LIEIE

St HAIXIOF LIEFLHE  Next>

201 CH

Hyun Myung Electronics Co., Ltd.
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Xilinx Introductory Tutorial

Design Wizard - Contents

Chooze the name of the spmbol you create. Then select
how symbol's contentz will be described.

In casze of State Diagram and HOL Code, you can alzo
chooze the language used for dezcription,

|' Symbol Mame

|HEXZLED
gy Ime . ot Contentz HOL Language
S * YHDL
pras ™ Empty ™ State Diagram  ABEL
" Schematic HDLEuda
¢ Back M et = Cancel

e Contents: HDL Code
 HDL Language: VHDL.
6. Next> HEZ ==, Design Wizard - Ports 20| LIEtE A O0ICH

Design Wizard - Ports

To create a new part click MNew.

Uz To change attributes of a part, select it an the list. Then
wou can change itz name, range and direction; to zet other
WHOL Code attributes click Advanced.
To delete a port zelect it on the lizt and click Delete.
1 HEa) HE[0: 3 M arne: Bus
LED[0:E] [LED[D:E] S 06 |2
Direction
" Input & utput
¢ Bidirectional
HEXZLED
ey Delete Advanced...
< Back M et = Cancel

Hyun Myung Electronics Co., Ltd.



Xilinx Introductory Tutorial

10.
11.

Design Wizard - Ports 2! 0l M

« New HES SZ2LL

« Name: ZZ 0l HEX[0:3]2 &= stlt

e Direction ZZ=0 M InputS MEHSHLY

« [Al New HEES SE2LCh

« Name: ZZ=(l LED[0:6]2 & =St

» Direction Z=0M Outputs MEist(}

» Next> HES =209 Design Wizard - Attributes & 0| LIEFCH

Design Wizard - Attnibutes |

Choose attributes far the created sumbol. Beference wil

u? be placed near zumbal on the zheet.
— Reference
VHDL Code H | visible
o HE ] — LComments
LED[D:E] Shorter comment will be placed on the symbal.
[vHDL Code
Longer comment iz wigible in symbol's properties.
HEX TO LED cormerter
HEXZLED

< Back M et = Cancel

Design Wizard - Attributes Z A Longer comment~ 2t} "HEX to LED converter'ct1)
2Bt

A6 ?lof Nexts =29
i XI = Ct.

FinishE =28 =0 8440l TI=0l, &S0 & Macro= Z2HE 2012l 0l FItE! L

HEX2LED &l=2= M =80l BiXIStCH (MYFLASH2.SCH).

0z

=01 4= 0 M d=2 Z=2HE clol=2dell

VHDL MACRO & Z&l6t)| (Editing a VHDL Macro)

1.

2% = dtilAM El HES

MENSHTE
2. Schematic &0lAM HEX2LED AM=2 & Y =22 &Ht

Hyun Myung Electronics Co., Ltd. -16 -



Xilinx Introductory Tutorial

3. HDL Editort HEX2LED OH=2 202l port HCE 20 F= Ofch D &2 FERE 201
&Lk

E'Heleed - HDL Editor

File Edt Search “iew Synthesiz Project Tools Help

D8] 8| & =2 o] | =M N )

1library IEEE;
Zuse TEEE.std logic 1164._all;

3

dentity HEXZLED is

5 port {

E HEX: in std_logic_vector {8 to 3};
7 LED: out std logic vector {8 to 6}
8 ¥:

Send HEXZLED;

10

11 architecture HEX2LED arch of HEXZLED is
12begin

13 -- <<enter your statements here>>

14end HEXZLED_arch;

K| =

] | il
Far Help. press F1 | Ln1.Coll  |wHDL| [ [ 4

i

4. entity section?llil A= 2= lineEE KIZ2L

5. port section 2t Y= HASE Of
HEX: in BIT_VECTOR (3 downto 0):
LED: out BIT_VECTOR (6 downto 0)
bit 0 = LSB(Least Significant Bit)S 2|0|StLCt.

6. <<enter your statements here>> line2 X 2Ll

7. Architecture section®| begin Ht= Otel 2t Ul HME SIXISHCH ) LM Tools Bl 7= 0l A
Language AssistantS M &St

Hyun Myung Electronics Co., Ltd. -17 -
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:» Language Assiztant - YHDL

=1~ Templates
-- Language templates
E S unthesiz templates
- Azunchronous Counter
- O FAF with azynchronous Reset
- O FAF with zpnchronous Reset
- [ Flip-Flop
- O Latch
- [ Latch with Reset
- HEMZLED Converter
- Load Register
- Mulbiplexer
- Shift Register
- Sunchronous Counter
- Tigtate Buffer

Show preview == I

8. Synthesis TemplatesE M &5t

HES =2LhL

& Z0IC

9. Show preview>>
HWEH 20

Lil Language Assistant - YHDL 2]

template®l & S0|

Language Assistant 29|

Select Template == M HEX2LED ConverterE %=Lt

o=
r==

= Templates

i Language templates

= Synthesizs templates
-~ Agynchronous Counter
- [V FAF with asynchronous Beset
-« [ FAF with synchronous Feset
- [0 Flip-Flop
- [ Latzh
- O Latzh with Feset
S HE<2LED Converter
- Load Register
- Multiplexer
- Shift Reqgister
- Synchronous Counter
- Tigtate Buffer
- | lzer templates

-4 12

~HE®-to-seven- segment decoder
HE*: i
LED: ok

- zeqment encoding

0

-5 11

- -6
3

with HE, zelect
LED<=

1]

STD_LOGIC_VECTOR (3¢ |
STD_LOGIC_VECTOR B¢

"1111001"" when "'0007",
“0100 00" when 000",
"0110000" when 0071,
"0011007" when "'0700",
"007100 0" when 007",
000007 0" when 0770,
"1111000" when 07111,
0000000 when 1000,
"0010000" when 1007,
"0001000" when 000",
000011 when 1011,

Hide preview << lze Exlif |

HEw | [ElEtE |

or e 0000~ 00 O e G0 R —

10. TemplateS = Aot fIoi Use HES 2L

Hyun Myung Electronics Co., Ltd.
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Xilinx Introductory Tutorial

ol
e
0)

Final Version of HEX 2LED Macro Code:

entity HEX2LED is
port (

[0
[T
0
>

HEX: in BIT_VECTOR (3 downto 0);
LED: out BIT_VECTOR (6 downto 0)

);
begin
end HEX2LED ;

architecture HEX2LED _arch of HEX2LED is

begin

--HEX-to-seven-segment decoder
- HEX: in

-~ LED:

-- segment encoding

with HEX select
LED<= "1111001" when "0001",
"0100100" when "0010",
"0110000" when "0011",
"0011001" when "0100",
"0010010" when "0101",
"0000010" when "0110",
"1111000" when "0111",
"0000000" when "1000",
"0010000" when "1001",
“0001000" when "1010",
"0000011" when "1011",
"1000110" when "1100",
"0100001" when "1101",
"0000110" when "1110",
"0001110" when "1111",
"1000000" when others;

end HEX2LED_arch;

—1
-2
-3
-4
-5
-6
-7
-8
-9
A
b
-C
—d
~E
~F
-0

i
Mo

VHDL 2% #J| (Finding VHDL Errors)

STD_LOGIC_VECTOR (3 downto 0);
out STD_LOGIC_VECTOR (6 downto 0);

VHDL 2% )| JIsS 2B0=)| ?lofl otltel LFE 2t=01 20

Hyun Myung Electronics Co., Ltd.
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1. port declaration section 9t /U= ;' 2AtE X220

2. Synthesis =0l Al Check Syntax 2 &S MEHGH}.

3. HDL Editor & Otcl 2t /= @F HAXKE =2 = US 2H0ICH Source codell 2ZF
52 StaHII @FI OCIAM 2MA=X 2 &= JAs ctelE XIAISHTH

4. 01 IOl @FE JIALD ULCHH OI0IE VHDL codeS HRiol= SOt A2 s 240I1C0H &
HI 0l XI°l VHDL Source code% A B 0la g0l £=&stt

2| 2&M olJ|l (Running Synthesis)

1. Synthesis [l =0 A OptionsE & &5t

FPGA Express Options

General | Advanced Library Aliaz | FShd |

Part: 4003EPCS4-4
Family: #C4000E

Compile Optirize far Effart———
e pacio ¥ Speed + High
" Chip = Area " Low

Clack Frequemncy |5|:| MHz [~ Show Constraint E ditod

] 4 I Cancel | Sl | Help

2. Effort Level Low optionS A E{SHCT
3. OK HES ottt =2 &

4. Synthesis 0l=0 A SynthesizeE EISHL. 0/212 Synopsys ALMIM KIS0
Express Synthesis compilerS JlsAl9|10 ME&E VHDL codeZ 2 H XNF netlistE A4

5. SynthesisJt [} 212%™, HDL Editor= (122 E update & ZQIXE 80 2L

FPGA
4ot

t=
M
(=]

Hyun Myung Electronics Co., Ltd. -20 -
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HDL Editor =]

Suntheziz Successful.
The synthezized module needs to be imported into the project library

to update the sumbaol ping and simulation data. 'ou can update it now,
or uge the Project/lpdate b acro option later an,
Do you want bo update™?

6. YesE 2Lt 0lA2 ZZHE working 2t01E2i2l 29 I3 Z netlist?t A=S update
AZ A0ICH

7. HDL EditorJl 1 A=20l 8382= Update ZIC= OAMXE 20F=H 0K H
&Lk

8. HDL EditorE &=z stlt.

i
o

=d

Schematic Macro Bt=J| (Creating a Schematic Macro)
HEX2LED macro2 Updatest =0, 2t2H2 LHHAI 2% &40l & 240ILCH

1. Options =0 A LogiBLOX....E &Ei5t[}. 0|22 LogiBLOX Module Selector dialogE
20 === LBGUI program& S & &tLh

Hyun Myung Electronics Co., Ltd. -21-
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®=: LogiBLOX Module Selector =

— Selection oK
Module Name tMaodule Type Bus Wfidth
ILKEDLINTD j I Counters j |4 j Cancel
— Details Setup
DM~ [ emfe 0_OUT Help

Azpnc. Caontral [~

Swnc. Contral [~
Clack Enable [~
Clock — [~ Teminal Count

Operation = |L||:| j

Style = IMaHimum Speed j

Encoding = IEinar_l.J j

Count Limit = [2#1007#

Azunc, Yal = I
Sune Vel = I
Geune, Eaumt= I
S, Eaumt= I

Select Counter from the Module Type box(l Al CounterE &&f = Bus Width box(ll 45
2=t

Module Name box(}l LXCOUNTO 2t < =C}.

Details group Ct0{{Al D_IN 1} Clock Enable boxesE M E{5tXl Z=Ct Operation 2t Up=S
M & Encoding 2t0l= Binary, 12|21 Count Limitfield = 2#1001#S < =Ct

ZZ2ME ¢t0lEd el 2Fil LXCOUNTO logiblox &J=2 EJ| ?I6t0 OKE &L

d=X0=2 =0 2=0 & Hs Blot= UHAMXIE =oletlth

_l_

Jor

Schematicat il LXCOUNTO componentE 2/ Xl Al2!LC}.

Hyun Myung Electronics Co., Ltd. -22 -
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U101
U102
L HEX[3:0] Whdl code
HER[A] LED L] LED[A:0]
HEX2LED
oLk Doty
LXCOUNTD
BUS WIDTH=4
COUNT_TO=281001#
COUNTER

8. LogiBlox Symbol Properties (3t & AE ZJ| ?Iof LXCOUNTO logiblox AlE2E2 & ¥ A%
Y2t Configure LogiBlox Symbol HEZS (Hat & X SHHIM logiblox symbol parametersE
MY HAS = JAEE ot ®lol M350 JASBS RCIetLl. parameter H&EE component@|
Ol HAGIAI H= ot schematic component 2t 2t0IE¢212l module = Ot Yat= 0| &L
Ot AT BAGHK 21 Hat &XtE =0

LogiBlox Symbol Properties hi |
Mame: L®COUNTOD j Move Hame
Beference: ||_1 | Move Reference

Attributes I Comments | Pin Parameters
— Parameters:

% BUS_WIDTH=4 (= Move
STYLE=MAX_SPEED Disolay All
OPTYPE=UP isplay
EMCODIMNG=BINARY Clear Dizplay

% COUNT_TO=2#10011#

# MODTYPE=COUNTER Add
DEF=LOGIBLOX | Edit
LIBYER=2.0.0
| EVE] =XI1 INX " Delete

Configure LogiBlox Symbaol I
Apply (1] 4 Cancel |

Hyun Myung Electronics Co., Ltd. -23 -
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9. 2XFMHO IH=2Z22| Clock EZLH wire J2lJIE Al&tstCh

=
10. Wire J12IJ1€ ZUWII ?lol REF A HES =EL0L

4dd Terminal 1

#dd Lahel
add FWE

One Line Zesment Back
Contimme Drawing

End MNet
Cancel

H

11. #19 i3t & XtHAM Add Terminal2 M
12. Otc O WM B= 241t 20l CLK 0128

_|m
]
[l

1
fnr
Q

Hierarchy Connectar

Termninal M arne : IELKI

Teminal Type : Im
Bepeat |
D_ Sfinutes |

ID—EI Cancel | Help |

PN ;

13. t

0z

FO01

2% E H HES AIE06t0, HEX2LED macro®l LED[6:0] E22 £H HAE
QEXO= _Jellh
14. HA JelJIE BFD| ?lol 0L LER HES =EL0L

fadd Enz Terminal
Aadd Bus Lahel
fdd Bus End

Contime Bus Drawing

Cancel Ens Iraning

15. Otefl O &1t 20l Bus I/O terminal nameS LED[6:0]2 Z =L}

Hyun Myung Electronics Co., Ltd. -24 -
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Add Bus Termnine Lo el

Bus Label [e.g. BUS[O:2]): [+ Simple Bus
H ame: F ange:
[LED ([ ed: [ o4

e TR | N
2k, I Buz End | LCancel | Help |

16. LXCOUNTOS| £ HOZ2H HAS HEX2LED macro®l HEX[3:0] &€= HA

2,
17. = W

i
I
m
Q

fm

2L,
HEX[3:0] 2} < =Ct.

2

=
=2
=

18. Bus name

Macro schematic X1 &6lJ| (Saving the Macro Schematic)

15. Macro schematicOl Ct 244 %3) LA Hierarchy 00 A Create Macro Symbol From
Current Sheet Z& = MENSHT

16. Create Macro [H3t& 0IM Symbol Name Z =0l LXROLL7 2t OIE&tCt.

cl
17. Comment Z =0l “7 segment LED counter’ct =M 0t =Lt

Create Symbol E |

Symbol Hame: | L<ROLLY | Reference: EI

Comment: |.'r" seqment LED counter |
sheet: E:"-.AETI‘JE"-.PHI]JEETS\.H“r'FLASH\jJ Browse. ..
—Pin:

Input: |ELK | Edit .

Output: |==LED [6:0]== |

115
Bidir: | |
PWh: | | Cancel

18. Macro2 9| 2ol OK HESZ =

]
O

Hyun Myung Electronics Co., Ltd. -25 -
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Schematic Capture - Foundation |

Sheet [C:AACTVESPROJECT SSMYFLASHAMYFLASHT.SCH]
haz been saved inta library az hierarchical zpmbaol [ROLLY]
Do you want ta edit it?

4. MacroJt 8280 =z A s 8 &0 EWE 240ICH 0 8 HO| Zwd [ o+ 0l
Ha=z=e = 0 F ofH  YesE 521 NoE AMEIGHH macro schematicOl & &
210l Ct.

A2l schematic ZLHJ| (Finishing the Top Level Schematic)

1. Top level schematicE % =0t JtAM LXROLL7 &A=& <AIAZICH O =2 Z=2HE
2tOlEd 2l macrodt H&EEI= SoH AZERON Clol Ais2= S0 ML
2. 7SEG macroE I XIAI2110 Otel D& 201 HAQ WireE AZSHLL
13 L6
HALFCLK
—O<]—‘ TSEG
1M
OFL
H1
a [, CLK LED[E:0]
BuFc
LEDO A
L<ROLLY - LEDH 5
., LED2 r
La M0 - LEDS o
[ o LED4 E
L-BeUF . LEDS F
., LEDE o
R ED[E0)

3. El HES =20

4. Bus name (LED[6:0])S Z2& &tHCt.

5. Statusline Ol BHXIE ?lof MEHEINHE NS HA & LED6 € 20 =& AO0IC.

Hyun Myung Electronics Co., Ltd. - 26 -
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6. Counter® G Zl& =2 HA &0l AW DA XL LEDS 2 01501 0 & H0ICH
E

7. 8 @SS F,E,D,C,B,A =N2 XdXdl 2L

8. HA & 2EE WME LI #lol Esc 212 & ¥ 2L

NOTES:

e Macro schematic ¢t =2 =0 IIJ| 2o, iE HEZS MEioI] 26t= macro =22 5§ ©
=2

\J

o AP HE= TS0 JHJl #loll, ot HY schematic®l backgroundE S B =Z2L1.

JlsX AZd0l& (Functional Simulation)

5IM
o, schematic £ HIHAM 2=l HES S2C} CIXolf
2 S0/ 2 AH0ICH

sC
vl T

rm
o

1
o
0
i
=

2. Simulation & test pointsS ME{GJ)| ?IoHl, logic simulator 2l A=

[
&
fm
o
ir
il
10
Hy

schematic 292 TS0t 2tCh 8 S Schematic Editor CHHl U=
Test Points mode2 SO 2Lt

3. Schematic Editor &0IAM IS UIESEE 2L
CLKIN
HALFCLK
LEDI6:0]
QO0, Q1...Q7

NOTE: Waveform Viewer &2 HAE 2 L= | &l & otz 20 & 5= UL
Display modeZ HtR)| o == HES w20
4. Simulator2 TISOIJIM CHS Ofgh0l 20ls 221t 22X 801 &t

NOTE: Text Points mode=S Y0 Lid™ Esc & =L}
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=¥ Logic Simulator - Xilinx Foundation F1.4 Beta [iash] - [Waveform Yiewer 0] [_ 3] x|
&= File Signal ‘Waveform Device [Optionz Toolz  ¥iew Window Help ;lilil
Ewl E|§| Ea-ulisﬁ-cl ﬂl El Break jJ H| ﬁl ‘-‘-l“tj @l Functional j
| =30 =Ml =<= | 3 |~ mua || 270ns

LLLLLLUJ' 10ns fdiw |'—'—'—'—'| |1|:u:|ns |2|:u:|ns |3IIIIIIns‘ |4|:u:|ns |5|:u:|ns |EIIIIIIn5
| 0.0 |||||||||||||||||| i

|||||||||||||| ||||||||||||||||||

LCLEIN . .. ... L — ﬂ
1[HALFCLE . . | T
1{LED6 . .. . ... | R e
1{LEDE. ... ... ol | R
1{LED4. . ... ol | R
1{LEDZ. ... ... | [Hp e b
l{LEDZ . .. ... | Y
1{LED1. ... ... | b
1{LEDD. . ... 1 |
oo .. ... |
ol ... | T
oz .. ... | T
oz .. ... | T
o4 ... | T
os. ... |
oe. .. ... | T -

P 1T o

QOO OOOO OOOO QOOD | 0.0

AMEc0lE G0 Bt=)| (Creating Test Vectors)

1. Clock Test VectorE &2|5t)| ¢loll, Waveform Viewer(l Al CLKIN signal& == CLKINOI
highlight I Ct.

2. Signal 0l=0MAM Add Stimulators S &St}
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Hyun Myung Electronics Co., Ltd.

+ Stimulator Selection Ed
Heyboard: Clocks:

Do a0aa0naa
==
f

Do0E00on o
(2 1] e v e A e [Conet

Be: |@@@;I @@@;H@@@;HEEG;I

NEc: |€i@€l€ll @GGGHGEGGHEGGGI

F“’“":|HHEEI HEEHHEEHHHEHHHI

EEEE

Furmula...l Close | Help |

Yellow and red light emitting diode (LED) icons 2 0|&l 2
QLEZNWM HMS & 0022 10ns F=JIE JtXkle B0 2™

0 Cl
FIJIE JHXl= 0t0I201 = (Default d&gtS JHXlD AT JHEGIRS

QEZNM & HM 2 0l0I128 23 Waveform Viewer 2l CLKIN signalil B1 clockOl
HO& A0IC.
MEtEl MISE H&SH)] fIoi M, File Oi=0H A Save Waveform HE = AIEst(l.

Save Waveform E |
File name: Folders: 0k
|signals.tve | c:hactivelprojectsimyflazh

Cancel
- L -
£ active
£ projects LEE
5 myflash
1 lib Metwork.__.
= [ xproj >
Save file az ype: Drives:
Test Yectors [*.tve] j I = c: j
6. 0IS& “signals’Olct XID OK HES S2CLf 0/242 SIGNALS.TVE &S HE&stll

-29 -
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AMZe0l&E A&5tJ| (Running Simulation)

A0k
[
=
T
&
rm
o
ir
il
(]

1. Logic Simulator (A OtcH 1= 0t &0l simulation period2 & 2|8

27 e |
| 100n= -
3 350, =
|5 s S0
v Tus

T~

2us
Az .
10uz i

2. Oteh &1t 20l waveformOl ZMEI0f & 240ICH

L
3. dHES 0l 8 20
=¥ Logic Simulator - Xilink Foundation F1.4 Beta [flash] - [Waveform Yiewer 0] =] E
File  Signal “Wawveform [Dewvice Options Tools  Wiew ﬂindl:u Help ;[ilil
Ii"Fnl E|§| IEE'lulilil?a'l:l ‘@]l F‘lll |BfEﬂk j| Hl ﬁ ‘a‘al“tj @l |Funn:ti|:|nal j
| o] e =Ml == | = || | | 200ns
LLLLLLUJ' 10ns/div |'—'—'—U| L00ns |200ns  [200ns  [400ns  [S00ns  |[SO00ns
| [ IIII|IIIIIIII|II|IIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIIIIIII|IIII|IIII|
LICLEIN. ... . .. Bl -
1| HALFCLE . . . .
L1IEDE. . ... . . Jul
LILEDE . . ... .. >
LILED4 . . ... . »
LILED3 . . ... .. »
LILEDZ. . ... .. >
LIEDL. . ... .. >
LILEDO. . ... .. L
Ligo. ... ...
3 s
R
Liga. ... .
Ligd . oo
N
Lige . ... ... ..
4 [
QOO QDO PODD PDDD | 800ns

4. File 0l%=C° Save Wafeform HINHE 0/Eot0, MLHZS FUNCTNLZ ot simulation
e M&stCh 0l Y2 place and route 20l LI2+& timing simulation Z 12t Hl W ot=
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o AlE I 2 = QACH

5. {19 & A9 menu= software®l version0ll 2t CHE %= QAL

SchematicOlAl 21t £J] (Viewing Results on the Schematic)

1. Schematic 222 XM=t

2. MEE MSS0l M2 HAUHLE HAME= A
M2l (hEe =T
» Green="0" logic0
* Red= “1”7 logic1
e Blue= “X’ (Unknown)
* Yellow = High Impedance/Not driven

3. schematicHl M2 simulation2 Hl= X5t H SC Probes toolbox 2l U= Step HES

=ELh

4. QO0...Q7 signal lines & 0IAl redicon0l ¢ Otei2 Olsote A0l =2latet.

Mo

tet. 20| afgfol ek Gsot 20l

1A
o
ol

u15
u14
sSLED
BEOLMNCES

a7 g 47 a7

Q6 g QG Q6

os g L5 o5

o9 g 24 24

o3 _LES Q3

oz == Qz

2 ARyl 21

— LK Qo g 4o Qo
BOUNCES SLED

TIMESPEC Symbol & J}I6t)| (Adding TIMESPEC Symbol)

1. 2lol=Ed2IiM TIMESPEC &= M Ei0H
2. Esc JIE =21 TIMESPEC &l== & ¥
201 CH.

3. New parameters & J}5tJI:
¢ Namefiledlil TSO1E2 Z=Lt

£ schematic& 0l ¢ Xl AI2!C}.

Z([t. Symbol Properties [HatatADE LIEHE

=
o
s
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» description fieldil FROM:PADS:TO:FFS=20 0lct E€=Lt

« AddE =EL[h

CtS LctHEE &EItol)I ol &2
+ TS02=FROM:FFS:TO:FFS=15
+ TS03=FROM:FFS:TO:PADS=25

W8S Bt=olct:

4. namellt description mark(diamonds)Jt 2014 GtJ1 Iotd HItE Mt2tHESES =20

5. OK HES =EL[h

NOTE: The diamonds are responsible for displaying the parameters on the schematic

Symbol Properties E |
Mame: TIMESPEC ﬂ Moye Hame
Beference: |$|1 | Move Relerence
Section: NO SECTIONS | Attributes
Footprint: jJ Comments
Technology: jJ Pin Parameters
— Parameters:

Hame: jJ Change Add
Description: | Browze
DEVICE=TIMESPELC [Telete
LEVEL=XILINX
LIBVER=2.0.0 ki
% TS01=FROM:PADS:TO:FF5=20 Dizplay All
+* TS502=FROM:FF5:TO:FF5=15 Clear Disol
## TSO3-FROM:FFS:TD:PADS=25 e Fpay
[Nizplay Eile
Symbol Editor
Apply 0K Cancel
6. 20l A=0l TIMESPECO| &JI=l Z1t0ICt

Hyun Myung Electronics Co., Ltd.
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TIMESPEZ

TS0 =FROM:PADS: TOFFS=20
TS02=FROMFFS TOFFE=15

TS03=FROM.FFS T PADS=25

7. SchematicC H&S H&a6t)| ¢lol Save HES SZL[t

XACT &@aat)| (Running XACT)

XACT= Xilinx Automatic CAE Tools®| A2 XS (HM 2tSHE 22X =M, XIS DA &
JIRID A Ml Xilinx Devicelll S0{Z Data® P &tol= Place & RouteE £&ol=
AAH)| T LI

et gl

=

=27

02 H
o mw

1. X JIEN €0 = Schematic Ut Simulator &= Z2=[}. (Z2&8= 2= C0IZ2M,

=0l dais Z0tAIA 0t XACTE =&ot=0 202 AL, XACT= A

ol

HEclE &tEa6t)| ?IohM Ol 2&E0l & & E L)

2. Project Manager Z 0l M Implementation HES 2Lt

J

- myflash - 4003EPCE4-4 - Project Manager

File Document Wiew FProject Implementation Tools Help

=IE

o

LS

o

D|e| 6] @] o %] =@l [

Files \ Wersions \ Flavgy \ Corterts \ Reports \ Synthesis \
B O3 [ty
1 myflash.uct myflash {(4003EFPCE4-4)
--R?‘ rvflashl . sch

" & smpnims % ™ » [

é----a}{cmﬂﬂe DESIGH ENTRY ¥ SIMULATION
- B flash L
T8)
o H |n @ I
IMPLEMENTATION ¥ VERIFICATION
A4
2l i
PROGRAMMING

Sirmul - MODE: HEX1, U1.HEX1.
Simul : The following node is sourceless:
Simul - KODE: HEXO, U1 HEXD.

Simul _|

Simul :Memory usage statistics:

Simul - Toftal nnmber of allocated memnme blocks: 125 0 h
Conzole ,f || 1 | | Ll

|Reary

i

3. Project ManagerJt schematic netlistJt up-to-dateJt &Kl ZUC= HE

Hyun Myung Electronics Co., Ltd.
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UpdatedtJ|#loll YesE ==L

Project Manager |
Schematic netlist flash iz older than schematic
Ilpdate netligt from Schematic Editor ¢

Mo | Cancel |

4. Otch Dt 22 s AXIF LIEtUSHE ASXIE Ol 2EH Version & Revision names

Irmplement Design
| 4003EPC34 =] Speed |4 -]

I™ |(Wkenrite cument Yersian

Device

Mew version name: I‘\"'Ef'I
Mew revision name: ITE‘H
Optionz... |
LCancel | Help

. OtcHel CHaH & XtUIAM Produce Timing Simulation Data check boxS

5. Options HES 2L
MEIGHD, OKE =2

Hyun Myung Electronics Co., Ltd. -34 -
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Options

—Uszer File

User Constraints: |cadWindtnactiveWprojectsWlashiilash, uct Browse, |

—Prograrn Option Termplates

Irnplermentation: |Default ;| Edit Template, ., |

Sirnulation: |F|:|L|n|:|ati|:|n EDIF =] Edit Template, ., |

Configuration:

Edit Ternplate... |

—Optional Targets

¥ Produce Timing Simulation Data

v Produce Configuration Data

Ok I Cancel Help

6. Place and Route 2t& S A ZGtJ| ?Ioi Implement Design (Hat &XtHAM Run HES 2L

ﬁfla shiverl->revl) - Flow Engine

Flow View gZetup Utilities Help

2B ==z BB @

XCADDODE Design Flow [rewl] Status: OK
Translate Map Place&Houte Timing Configure

| Completed | Completed | Completed [ Running [
“flash™ is an HCD, version 2.27, device xc4883e, package pc84, speed -3 |

Loading device for application trce from file "4883e.nph' in environment
c:fcad/fndtn.

1| | L‘lj
e | [ 1 =1 [ =]

Far Help, press F1 |XCADD3E-3-PC84 [flash.uct [None

7. PAR(Place and Route)}& 0| Ct 2t2 /™M, Design ManagerJt BIAIXI boxE 201 = 240ICH
Design ManagerE | 2lof OKE =20 2t SHAHIN CHSH 2tetsl A2 OleH b 2L
. TRANSLATE : XNF, EDIF Format®l Netlist 22 01 =0 AND, OR gate, Decoder,
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Y

HEtol= WAOICEH 0l NGDIHE 2 Xilinx Internal Database file formatOl Ct.

Block)Z 2 Physical ElementE= &&ot= UW&EOILCH
. PLACE & ROUTE : Place= CLB, IOBS Logic Block== Xilinx Device2|

Element=2 M=Z H&Zote WAOILC

« TIMING : Ol UAEE Place & RouteE Design® Physical DelayS &&3dtH Timing

[e)

AMS I} 22 Logic Element2 H S %l= Logic Design®! NGD(Native Generic Design)Ilt =
ol

MAP :  L[CIXtoIE Logic Element== CLB(Configurable Logic Block)Lt I0B(Input Output

=3

Simulation =& Al Z X8t Datas Bt=0H =X 2l System Performance ReportS Bt=L[F

CONFIGURE : Physical ImplementationE Binary StreamQ= H&t6t0] design.bit IS

Ot=CE WIIM BEE & bit IHY S Xilink Devicelll Download& ([ At=SHCH

Froject Manager

Flow Engine ver1->ey ] Completed Successtulby.

Timing Simulation 3tJ| (Timing Simulation)

1. ZZ2XME Flowchartll Al Verification HES =522 Timing SimulationE Al &} &t

Tily jecmast T Frossl Jeplssctabice Jxols @eip
[ Wi wmmean . || Fow Gt Repotn | Sardwm
=fi=f T
T sl @i peC Aok R Can
El randma bt
[ & fashp i
£ tuh '3 L =
[T TTEEN Imnnzae Esrmr -f‘ TanpErioe |
B 0
e H ln WP
Vs prrimb P iy il T it
-0
P smannins
e W -5 ] "
is Fieey Crerse vet] - o] (10K Poaueedy
L1 Fiw gy, vl =il 08 T
iE Frw Eregrss vl - sl P08 il srsenieil
Fiw By v |- em | Do ek Suicawifark -
Cormn il | "
LETT

2 Timing simulation Result= OtcH &t 22 240/CH OB F=OIoH0F & AletE2 FPGAE

CIXtel g [0 Timing SimulationAl Global ResetS A&t Power-On SIUE LHOOF
GSR(Global
Set Reset) Signal2 Z=JI0l highZ o0 Z2E Flip-FlopE Clearctd 2& AlZ2H0l & UotH
low=Z ot =2&tAICl gtZ Flip-FlopOl JtXI== 8tCt.  (Foundation Series 1.4)tkl= 99

stlt= AOICE Ol= 2= Flip-Flopll =JIg&t2 “0” 2 %tE= A0ICL 0JIM=

Ch.

AAS AIEAHE L0l =50l =A00F = X8 Foundation Series 1.50 M 28 = Ol

Hyun Myung Electronics Co., Ltd.
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Simulator)t 20tM AAZ =22 AN dZs M 20t &0l 2=z Algits
Timing Simulation Al GSROI2t &1 JF Waveform Viewer(l @ LIELI=XIBE OIGHSHH &)

gy’ Logic Simulator - Xilink Foundation F1,5 [tirme_sim] - MWaveform Viewer 0
= File gZignal Waweform Dewice Dptions Tools ¥iew Window Helw == x|

JJJJfIJMMLIM@IM_IJ
[ wese—[n—I[=E &= || mm || Lu

L”-LLLL“| Sns/div | LLLLI 150ns |2|:u:|ns |25|:|ns |3|:u:|ns |35|:|ns |4|:u:|ns |45|:|ns |5|:u:|ns |

| 11l0ns= v oo
IfCIKE. ... B1[
1 HALFCLE. . . .. ]
oo, ... ... ... -
or. ... ]
gz, ... .. .. -
N L -
Lfoa. oo ... -]
Qs . ... ... -
e . ... ... ... -
oz oo oo b
B[LEDG . (hex)#7| |79
IGER. ..o =
I [
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¥ flash - PROM File Formatter
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¥ flash - PROM File Formatter
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