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Module |Proeress & Time & | Tel Scripts. ..
Customize. ..
Options...
License Setup. ..

Customize Block Editar. ..
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%7, QUSB-Blaster (272> TWAZEEHERL T FEW, I, @Mode| DT VAT A= a—
M5l Active Serial Programming |#8&RLE 3, L C, @TAdd File]Z27Yy 7L T@Iled. pof] %
IR FT,

=10( x|

U led.cdr* @
,;:; Hardware Setup...l |USB'B|EISh3r [USE-0] = J

b ade: I.-'l'-.ctive Serial Pragramming ® Active Serial Programming j
Progress: ’Eﬁﬁ

[™ Enable realtime 15P ta allow background programming [for M 1| devices]

Program. it Blank-
Canfigure B | Check

P Start | File Device Checksum Uszercode

mi Stop |
gt At Detect |
> Delete |
@ dd File... ﬁ
B& Chano= File. |
B SaveFile... |
& Add Device... |
g |
i Diovr |

_1db

£ =d.po ﬁ@led. pof Eﬁﬁj

ST

(7
L

My Documents (G

Zr Il [ledpot =l R (O
774 LOFEERT:  [POF Files épof) =l et |

Z
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T ANy hENT=5, ®IProgram/Configure | & [Verify | IZF =y 7% ANVFET, 2T, U
558 T T, ©FStart) 227 )y LTLIZEN, FEZALDIEEIET . @I Progress A% 100%I2725

FOEBXALK T TT, TOBEEDIHCT A LED DA T 53T,

i led.cdr* =10lx]
,;:; Hardware Setup...l |USB-BIa3ter [USE-0]
b ode: I.-'l'-.ctive Senal Programming j
Progress:
_ ®92v% ) )
[™ Enable realtime | nd prograrmming [far b || devices)
”
wh Start File: Device Checksum Isercode ELDH%{SLT; Werify Eﬁ;ﬁk
il oo =l led pof EPCS1 1Aa88F5a nn O
B | Page, 0 . ol
*Fﬂ Auto Detect | \_ —I
> Delete |
el Add File... | | ®OFzvIEAND
K& Change File... |
- . 1
ﬂ i led.cdr* =[Ol x|
[ JR HardwareSetup...l |USB-BIaster [USE-O]
ﬂ Mode: IActive Serial Programming j
Progress:
£ [ Enable real-time ISP to allovw background programming [for Mas || devices)
Moo [ voce _df Coane | Vet | Borky -
— | P | = led pof EPCS1 D100%[=%5>1=5 O
Page_ i%‘ O
ﬁﬂ Aute Detect | = ﬁﬁﬁ?
> Delete |

Bl Add File... |
B& Change File.. |
B Eave File... |
& Add Deviee,.. |
g s |
b Down |

1| |

AENIRIEE R, EREA 7L Thary 7470
—rar T —HIHEAEFE A, EMEICE 21T Cyclone O
MBITIEZ TCWNET N, a7 47— 9 ROM O H1 21
FoTWET, BOEREA 2T DHE Cyclone 1374
T —232 ROM NS T —Z &Gt iATe DT, LED 13 AT
LET,
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EAXHZEEEE A LT Cyclone [ZTEZFIAATHELD

1. EXF—rOEBR AN 4. 2V)wFoovF 7. VHDL @itk AiEIZDULNT

#38

2. ERS—FD VHDL A A 5. A%
3. Fa—4R&T a—4 6. VILTRAE
FIOFE CIIHESN B H2 B (B - Th, 52 FE % Vee IZEELETEIT T 0 ) %
EXAATAHAEL, ZOETIIISHIZ D T, —bEEA2 A JJLT Cyclone IZEXATrEZ

AHETHRELTAHELLD, T, o T0mNINBIXA M ER LIS £,

1. A7 —hDEIFEXAT

FPNIBILNTT, GFRRK AR T 5o b AR 727 — I AND-ORNOT @ 3 fE¥H T
T, 512, ZNOEMAEHEAZET, NANDNOR-EXOR L voi, K<fFHbn s A7 —k
HIEAZENTEET, EHERITIKOEBY T,

AND OR NOT NAND NOR EXOR
1 1 1 = 1
o | || | |
TAHCDS
PAHCDS PAHCZZ FAHCDE PAHCDZ PAHCEE
ATJ Hh AT WA | AT | i AN Hh AN Hh A7) H
A B Y A B Y A Y A B Y A B Y A B Y
0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0
1 0 0 1 0 1 1 0 1 0 1 1 0 0 1 0 1
0 1 0 0 1 1 0 1 1 0 1 0 0 1 1
1 1 1 1 1 1 1 1 1 1 0 1 1 0
SC, EORBREEBIIATISFUEN VIR DEXITERBLTOET, L, AJISHEDR 071
RHLEXITEB THERDINTEEZEZ 9:753"6‘%?'?—0 (EXOR IZ144)
A1 5% 1 . 1 . ) - 1 . 2 .
veszar | 2] F Q} oo | | 2
(IEFmER) TAHCES TAHCEZ FAHCED TAHCOZ
A1 5% 1 . 1 . ) - 1 . 2 )
sz |z P 2] F i 2 5D,
(B imEl) TAHCES TAHCEZ FAHCED TAHCOZ

LB T ORI, BEEERIIFEICTT N, ANKAFTHEB L TODEmEENY T, KA1
SELTZEE D H A OFREL W > COVET, F2, iR H A, AND & ORIZ AN D> TWET,
OFD, AND X OR [FGmBl e ilc T 52 TEMLTED, LUVOZEIZRDET ZNnE R -EL T D
TEHR ) EREOR, GREREIE O HAN) 72 BRI T,

SC, BB OZEZ HF O TTNERBRNETT), HEOAHNTOEMEE LT, Z2iF
AND % 1F i fE!E‘ﬂEED, ZZIX NOR & GmEL Cffio, 9:75%1%@\39#&%%9(# Fndvy, T4
TDOANTIN 202 1T 51358 1X AND, [ AFID MNDy—2 M« [T o T=0H 1195 155
A1X OR }:%z, [ [NV DOEXTZFDOEFETO DEXITOEDITH, ‘1’%Hj77¢59:%li%0>i
FTO 2 S1T2LXITI0O%DTD, EEZT-HTNINWTT, ZDIHTE2HE, BERERZEST
DIRLTZO LR TO A IO SREDTRIEN O ET, Bl21E, EDFRO NAND OEFmEE%E TS
VW ZOFLEERLTZTETTT OR OBMETZEW)ZERNDMET, ASIDMITIZONDONTNDLD T
[0l l= b 1T A2, HINZIZORDONTWRNWD Tl U2 1354721, EVHZEN
LN ET, FEDDBE, [ATTONT DD 0o T- 5 % 1105, FnLSOH 11X
0’12725 1720 FE T,

28 FPGA 455




ST, BEOHWIZZETIZLT, Cyclone (IZREDEL X9, 2 AJJD NAND [BI# % FPGA (Z3FEXA
A THELELDY, BIERIZEL LD AR T,

VCCIO=
RS
Sus T =

&5 47@
L0 52 A
=Wl
LCCIO= LEC1

&
SlJE 4. Tl
.

&

EERFTENTOET 2 NAND T, WD AL YT 75 ON 127258 LED AT LET,
ZDHh, ZA4vF, LED, EHUT 2= —H L Y TS THF AT Cyclone F ORI AT
(FE1Z Cyclone DY HE) . HE1T NAND OENMEAZT 59 Cyclone |[ZEXAT /I TT,

B QuartusI OEBRIT(2TANTS
F91% Quartus I 2 EZ#E L TZEW, B2k~ T,

LVIOIEATa T NERENDZELHVETN, TOKJZ7V0 7L THRICHER T, HEAICRD LD
TREEIZRDET,

Fle Edt Yew Project Assignments Processing Toos Window Help

[EEEE Hsees o> 2= [a0ke®a]e]
Project Navigator ax

Entity [
&y Campilatian Hierarchy|

@ ViewQuarws i
Information

@  Documentation

|7 et
L T2 3| Tde |
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Quartus II TIEEIE DT —FZ2 17y ELTHRWET, 21T, FTIEHLWTBY =7
ZAEVEL LI,

Quartus [ D A== —5[File| — B Quartus I1
[ New Project Wizard ]| &2 L, WA= IE Edit View Projeck  Assignments Processing  Tools  Window Help

VeI MERRT 4 —RZEEI L £, 01 mew... Ctrll | ||

= Cpen... 0
Zose kel 4

Iﬁ? Open Project. .. Zkrl+1
Convert Max+PLLS IT Project. ..
Save Projech
Clase Projech

E Save Zhr -5
Sawe A5,
Save Current Repork Seckion As. ..
Eile Propetties. ..
Create | Update *
Expork,..
Convert Programming Files. .,

B Fage Setup...

& Brint Presiem

=0 Brinka,. (Ep| P
Recent Files r
Recent Projects k
Exit Alb+F4

AL Arstre ey Y] [Tty [1 P s e nnelues]

New Project Wizard: Introduction : |

AN, MOXAT T HRFR
ﬂ_‘—\‘ é mjzj“o r NeXt J %7 U \\/ y L/ "C The Mew Project ‘Wizard helps vou create a new project and preliminany project settings. including the following:
7 z Proj d di
ROWBHNAEDET e
Froject files and libraries

Target device family and device
ED# toal settings

LA L R R J

Y'ou can change the seftings for an existing project and specify additional project-wide settings with
the Settings command [Aszignments menu). You can use the various pages of the Settingz dialog box to add
functionality to the project.

[ iDon't shaw me this inroduchion agairé

¢Back [ Met> | Fwih | | wmml |
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page 1 of 5T, OBV =V N RFTHTANE, @7 vz b, QRIKO R EALO M E
DT TAT A4 ERELET, FEELIZO@INext | 227Uy LET,

2= SN/ A N A
lnand_sch]iZL&d, £ T,
7 x v H b E L4 A,
[ C:¥hdl¥nand_sch | 7 # /L% |Z
L7, QuartusT T FEFH7~
MREZ R DRI T LT gt
ECIERR T HZENTEET,
ENENDERE T T AT A
ERFONET, BHERBIE D
B NS T 4 T H A
B TR EMEGEEEST2FD
23, DT NRAIZ[EE
R EATROZEMNTEET,
I EATBEE DT 4T 41
[mand_sch_top ] £V )44 RITIZL
ESg

Mew Project Wizard: Directory, Mame, Top-Level Entity [page 1 of ﬂ

Yw'hat iz the working directory for this project?

& C:¥hdl

=10l x|

| FHME REE FTW 3’:13«’1.[:.?&*3(_:' YoM ANTE
= Caosng |08 & X w0 | E-

2 B4 T I Thk

R E@=1 315 7

In:: Yhdlhnand_sch

YWw'hat iz the name of thiz project?

Inand_su:h

YWhat iz the name of the top-level desian enfity far this project? This name iz case sensitive and rmust exactly match the

entity name in the dezign file.

Inand_su:h_t-:up

Uze Exizting Project Settings ...

8

o

Finish | #vutl |

728, Quartus X HFERR DY 7 MadDTH KR

EASNTIIRIS L TCWER A, 7H0A KT

Y 5E N\ IR TWNET, & SUFERN X T 2A#95 LR BIARRE TIAMA 72703 57l 7e %
9, LVIDITT, Quartus Il T FAE AT THEEIT A TE DAL TFEN,
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page 2 of 5IITHFFICEE L EH A, Next |27 LFET,

page 3 of 5] T35 FPGA OffFAAZfEELE T, FPGA 7"—F ‘B6101 IZH#H SN T D
FPGA I, Cyclone 773U —® EP1C3T144C8 L\ \)F /RAAT9, Z2LC, [Family )%l Cyclone | %,

New Project Wizard: Add Files [page 2 of 5]

Select the dezign filez you want to include in the project. Click Add All to add all design files in the project directory to

the project. Maote: you can always add design files to the project later.

[Available Device |3 TEP1C3T144C8 & OFE T, fEEL7=5Next | 2277 LT,

R El

File narme:

" sdd.. |

File name | Type

Add Al |

MNew Project Wizard: Family & Device Settings [page 3 of 5]

Select the Family and device pou want to target for compilation.

Eemave |
Eroperties |
U |
Lo |

Eamily: I Cyclone

Target de
{ Auto device selected by the Fitter

¥ Specific device selected in ‘Available devices' list

— Show in ‘Awvailable device' list

Package: I-'I:"-n_'r' j
Fin count; I-'I:"-n_'r' j
Speed grade; I-‘*‘-n.'r' j

¥ Show advanced devices
[T HardCopy compatible ol

BAreailable devices:

EP1CAF324CE

M arne | Core v.. | LE= | kemar... | PLL | -
EP1C3T100CE 1.5v 2910 593304 1

EP1CZTI00CY 1.8v 2910 R3304 1 i
EP1CZTI00CE 1.8v 2910 53304 1

EF1CATI00I7 1.5¢ 2910 53304 1

EP1CET144CE 1.5 2910 53304 1

- LR )
EP1CaT144CE

— Compatiot deyvice

HardCopyw ([: j
¥ Limit D5 & Bék to HardCopy || device resources

<Back [ Mext> | Finish | Feltl |
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page 4 of 5 ITFFICEE L EH A, Next |27 LFET,
w1 page 5 of 5 DERSIVET, WAEZMERL TlFinishjZ227Vy 7 LE T,

New Project Wizard: EDA Tool Settings [page 4 of 5] 5

Specify the other EDA tools - in addition to the Quartuz || zoftware - used with the project.

x|

[ EDA design entiy/synthesis tooli

[T EDA zimulation toal

Faormnat: I j
™| it available
[ EDA timing analysis tool: I j
Farmat: I j
™| Hat available

Farmat; I
[T Hit available

d

Mew Project Wizard: Ssummary [page 5 of 5]

Project directan:
c:/hdl/nand_sch/
Froject name:
Top-level design entiky:
Murnber of files added:

nand_zch
nand_sch_top
1]

Mumber of uzer libraries added: 1]
Device assignments:
Family narme; Cyclone
Device: EPI1C3T144CH
EDA tools:
Dezign entrysynthesis: <Mones
Simnulation: <Mones:
Timing analysiz: <Mones

Yw'hen pou click Finigh, the project will be created with the following zettings:

< Back
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nd_sch - nand_sch_top

=lalx

Fie Edt Ui

s Processing Took Window Help

ey

o [EETIEE e EER TP EEICECIFIEY
352 - Project Navigator—————————— « x

f]\ﬁljs}j&[-\/ib‘f:—o XWC clone: EF1CET144C38 I‘

Iy A= e N (il b

FRIELAZ I3 D X7

HEEIZ720ET,

I Project Navigator |1Z 2T 5.
IEP1C3T144C81&WLNS T /A AD
[ZTnand_sch_top JEWLNSI T T4 T4H
A2 TWBIEATRENTLNS, JAY

QUARTUS'I1I

Version 7.1

vvvvvv

@ ViewQuartusil
Information

#©  Documentation

stes alrfo  Info J, Warrin wor J\ Suppresse
Message 4+ & |Lmum | Locate
For Help, press F1 T B | Idie [ |

T, \EEEAILELLD, [A] Edit

) g Yieww Project  Assignments Procesgng  Tools  Window Help
OGO TR LR Th0 D T ]
lmand_sch_top | =T 47412 AN TIL -

= Cpen... o
ij‘o Quartus I 0)7(:3“_‘75)6 [Flle] (hr|H-F4 B

lose
—[New]&27Uv7LFET,

E Mew Project \Wizard. .

I}_E Open Project. .. Ckrl+]
Convert Max+PLLS IT Project. ..
Save Projeck

Close Projeck

E Save Zhrl+5
Save A5,

Save Current Repork Seckion As, ..

Eile Properties, ..

Create | Update »
Export,..

Convert Programming Files. ..

B Page Setup. ..
& Brint Presiem
=0 Brinka,. Er|+-P

Recent Files r

Recent Projects »

Exit Alt+F4
TSI | T e | P DS T OIS |

——
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FEOTHERDIIRFE ATl NERRINET, W<ONDLRIRIEL D T 5O 'Block
Diagram/Schematic File | 2% Y, @TOK|#27Vy 7L ET,

Device Design Files | Other Files I

AHDOL File

:Block hagram,/Schematic
EDIF File

SOPC Builder Spstem
YWerlog HOL File

WHOL File

I:Ik Cancel

9 %&EMBlockl. Bdf| EWIARTIOT 4 RUNEET, 2RI X =T X220 ET,

4 Block1.bdf
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7277, Z®DTBlockl. Bdf| W94
AL Qurtus I 3P FITfAHIT7=H D7
DT, s LAFEE O T 4T 14412
BEELTE—7LTBEELELY,
Quartus II O A== —75 [File] —
[Save As|Z=27Vv 7 L%,

[Save As|Z ATl REEET
DT, O77A/v41Znand_sch_top |
EANNLTCOMRIFIZZV I L ET,

4’ Quartus II - c:/hdl/nand_sch/nand_sch - nand_sch_top

File Edit ‘iew Projeck  Assignments Processing Tools  Window Help

[ Cpen... ctivo |
Close il %5 Block1.bdf
—
@ Mew Project Wizard. .. i Block Lbdf
Eomroet. @ [ |1 [
Conwert MAX+PLUS IT Project., . —_— L
Sawe Project Iz A
Clase Project oO |
bl 5202 Cirit5 N =
| I
Save Current Report Section &5, .. a |'",|I & R
File Froperties. .. i L
e
Create | Update » | T
O BHH
Convert Programming Files. ., o EEEEERE
W poge stp.. N HEH
[&, Print Preyiew SRS
& prirt.... Ctrl+p SRR
Recent Files » L
Recent Projects 3 cee e
Exit Alt+F4 R
T TTETATC T T T TS | O CesIgT TS T 1|

{RTFEBIERAD: |3l nand sch

_1db

o B ()
7 LDIEERT:

¥ Add file to curent project
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ZHUTHE N ENE L7, Quartus TIZR D A7 272> TWVET,

#, Quartus TI - C:/hdl/nand_sch/nand_sch - nand_sch_top e —l=lx]

Eile Edit Wiew Project Assignments Processing Tools Window Help

[osE 8] s =] o [uosmmw A s@ee|o|rereo|n|e|®|a o]

Project Navigator ———————————— ~ @) nand seh top.bdf |
Entity =
Gyclone: EP103TI4408 giinand_sch_top.bdf

o B nand_sch_top |

LyHieranchy [ B Fies | & Desion Urits |

e . ¥
Module |Progress 7| Time & |

& View Quartus Il
Information
& Documentation

* | Type [Message |

;mj System /4 Processin Extra Info Infa_ A Warhing ,)\ Critical Warning )\ Error )\ Suppressed }\ Flag f

a E -

3 [Message t| ¥ | [Location =i oo
For Help, press F1 [ & mww | Idie Imom |

BANCER L2 =T 4% FIZEREL £9°, NAND 7 —MISRTT N, AU B IcE
NWET, ZNT, 4 RLERE NI,

]\jjt#'ﬁ% (INPUT) ............................... 2 ﬂg]
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[Symbol | # AT a7 NEIEET, O DI Libraries | D H17535 linput | Z23ZIR L TFEWY, @T0OK]
7V LUET,

I:ItlraneS ....................................................

T c/alteralTlapl fquartusibranied | 0 i

HE megafunctions e
EHE?D':I"IE[S ....................................................
Et]ma:.:mugz e
PO opencore_plus || DD
EHE primitives e
Ebuffer ....................................................
HE lngic S
FD other
FE pin

i LEE bidi

I 2
FET storage

1 |

NAmes i il L L L L

finput BRI R R R RS

IV Bepeat-insert made i
[T Inzert spmby
[T Launchihs

Lg-ln Manager. .. | """""""""""""""""""""""""""""""

Cancel |

e

< A= VT INPUT R Lo DWRREIZZeD E T, =7 4 & LD Z R &)W GETC
V7 UET, INPUT I 2 5D T, ©9 HEHL X720 GET TV 7 LET, BliE C&725H ESC
F—Z L CTH—INETeDIREIZRLET,

[FLCEIIZLTOUTPUT % 1 =T 4 EICALE L TEEWY,

%2 NAND & — Bl E L E7, NAND & — K& 7400 £0vomryy 7 IC ZffnEd, Zoay
7 1C OFEEEDS Quartus I OFAHEL THEIILTWET, [Symbol |[# AT RZZFAWVT FEW, B
w7 1C OERELIL Libraries | ® H1 0 I'maxplus2 | O FZHN £, DD [Libraries | O 1793517400 |
EIRINLCTTFEW, @TOK 227y 7L ET,
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Libraries:
= E? o falkerad 1 zpl fquartusflil:ure;
23 megafunctions =

EHEr others

EE maxpluz?
~EF 161 mus
-EY 1Bcudsh
1Bzudsrb
1Edre
1Endrmux

A
i)
i)
£}
£}
i)
i)
2
A
it

1aZnore
21

Zadnors
Zor2nas
2R
4a2niord
4ot

Do 7402
4| |
Hame:
| 7400

¥ Bepeatinsert mode

pin_name

. {pin_name1
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FEWNT, AL EI LRI L £, =F 4 Z D[ Orthogonal
Node Tool |[IRZ >z 7L T XU, = i
WA~ AT — ) LA DT D e = BT 7L, = ST
ZOEENTYI LT, MEOMEBMOMT-OLIATERS % A |

HELE9. ©O95L, FIv 7 DOBRRLK T AR TREIEh oo

S —>
ZORFETIE 3 ROBEFLEL £, £ TORIEROL “Tlortheg

onal Node Tool|-
NIV ET, @ i

- Tpin_namel

B & | .
1) =1
K SEREEERES

E nand_sch_top.bdF*

.—.|. @)\ ... ipin_namei 11115 i :S

| SITRT [+ Pin_name: Lol
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[INPUT /> 7R
JLLTOUTPUT v
ATz T47 4
DIMADAF B L8
T A DT,
Quartus I &
[ pin_name | £ \\VH 4
HIZ £33, @%
B DN E O T
S LW &
F72EO R bR
TUNTT,

ESC % —%#L
TR — )V %
I OREIZRL
HE, INPUT R
BT IV TL
72&u, INPUT v

Pin Properties e x|

General I Farmat |

To create multiple pinz, enter a rl _ r [for example, "name[3..01'"]. or
enter a comma-zeparated list of DSWs [CEE

|$M5“‘?;"

Default value: Iﬁ.,.f|:|: j

Fin name(z]:

@

ok | wetn |

RN DTORTADFEAT a7 REREET, 22T+ DOA4FTEZE T LET,
FCIHZLTHYI—2D INPUT >R/ E OUTPUT S RILOLEIBETLEL LD, HEH

IZIRD I ET,

i nand_sch_top.bdf*

FEIEIX DO AT T LUEL-, — H Quartus I ® A==2—715[File]—[Save |27V 7 U TR AF

LTHEELLY,
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[FIEE D AN TINFE T UELTZ, IRIZ, Cyclone IZEXATeT — X2 EAT=DIZar "A VL ET,
Quartus I ® A== —7>5[Processing] — [ Start Compilation]Z 27U 7L TLTZEVN, a7 3A )L D3 A

FET,

Fil= Edit ‘iew Project  Assignments | Processing Tools  Window Help

J == |§ | & i, | x4/ 5top Processing el Shift+-C

|

Praject Mavigatar —]
Entity
Cyclone: EP1CITI44CE Start
.. # mand_sch_top Update Memory Initialization File
@ Compilation Report

Chel+L

Chrl4-FR

Generake Functional Simulation Metlisk
_E_‘L Start Simulation

Simulation Debug

Start Compilation and Simulation  Cerl4+-Shifk+HE

&b Simulation Report Chrh+Shift-+R

Chrl+I

& Compiler Toal

g Simulator Tool

@ Classic Timing &nalyzer Tool
g;:‘? PowerPlay Power Analyzer Tool

rrr o

EFETTAL, OFaZ LA NN—NET 100%12720, @ Tsuccessful | DX AT 07 INFER=EH

F9 (warnings |ZFAUTE XU L7 TRILH),

Ele

4 Quartus II - C:/hdl/nand_sch/nand_sch - nand_sch_top

=

Edit Yiew Project Assignments Processing ook Windowr Help

=i8lx|

|[o@E|2|tme|o o |musne FEseezorr=luot @ Balo]|

P gt —————————— % e e
Erity Logic € -
iy Cyelone: EPICETI4GE
5 3 nandsch top o ||
L T40binst T |2
A
o0 & Compilation Report - Flow Summary

KN
GyHiererchy

Stakus

Flow Summary

=l &3 Compilation Report

& B Legal hotice

1 E - ¢S Flow Summary
F &, ~¢SHER Flow Settings
e SHEA Flow Mon-Default Global Settir
A SSEA Flow Elapsed Time
A = Q% F‘”": Log N Flow Status Successful - Fri Jul 27 124616 2007
i° & glj F’*T bsis & Synthesis Quartus T Version 71 Build 178 06/25/2007 SF 1 8. Web Edition
sk er Revision Hame nand_sch top
&S] Assembler .
[ Top-level Entity MName  nand_sch_topy

& Timing Analyzer _
Fartily Cyclone

Module

F

ull Gompilation

Analysis & Synthesis

Fitter

Assembler

Classic Timing Analyzer

® View Quartus Il
Information

©  Documentation

e e
X Typ Hessage
,
5] Info: Quartus 11 Assembler was successful. 0 errors, 0 warnings
57 Info:
A Info: Funning Quartus IT Classic Timing Analyzer
.7 Info: Command: quartus_tan --read setvings files=off -—-write settings files=off nand sch -c nand sch_top --timing snalysis only
t 1] Info: Longest tpd from source pin "3US" to destination pin "LED1” is 9.861 ns
57 Info: Quartus IT Classic Timing Analyzer was successful. 0 errors, 0 warnings
57 Info: Quartus IT Full Compilation was successful. 0 errors, Z warnings >
ol y
System_, Processing /i_Exralnio f Info j\ ‘Waming f_Criical'waming A Emor j d_f Fla
[Message: 0of 103 2| 8| [Cocation: e
For Help, press F1 el & | Tdie [ Iom |
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NP Y . TN

= //\/f}l/%\)ﬁﬂé%ﬁ@b’o 710)‘(\5' %i\ &, Quartus II - C:/hdl/nand_sch/nand_sch - nand_sch_top
BIZNDTT N, ZZTHY—DEZENFE Eile Edit Wew Project | Assignments Processing Tools  window
STWET, i, & LA E J - P Devi -

o ok - DEd| & & %47 Device...

(nand_sch_top) D A /) ¥ & H v %2 L= : | |
Cyclone @k@%%@ I:"‘/L:Tﬁr’ﬁﬁ"é?ﬁ%‘é P:;]te_it Hagater D Timing Analysis Setkings. ..
=g N S) = TngF 7._ .
ET 5, EVIOBDOTT, Quartusll D A== Gyelons: EP1G3T14, 2 ED# Tool Settings...

Pins ]

k=

— 7 & [ Assignments | - [ Assignment 53 nandschtop | & 2ettings... Ctel+Shift-+E

Editor] 22V w27 L TLIEE W, 5L, T

Asslgnment Edltor 75§@@JL3€‘6"0 EOF 355IC [IMing Analy2er wiZard. ..
:> @ fissignment Editar  Ctrl+Shift+a

&% Pin Planner b+ ShiFt+M
Remove Assignments. ..

ré Demote Assignments. ..

i'i. Back-Annotate Assignments. ..

ﬁ% Impork Assignments. ..
Export Assignments. ..

Assignment (Time) Groups., .

% Timing Closure Eloorplan
@ LogicLock Regions Window — alk+L

.5.5'@ Design Parkitions Window  alk+D .
r....

||
€ Assignment Editor e i (] |
E s
2 g e rringsuws
& E Edge
=] Logic cell
= = PLL =]
—
—— 157 =1 | | The Assignment Editor is the interface for creating, editing, and viewing individual assignments, including pin assignments, in the Quartus I :I
& software, To create project-wide assignments, use the Settings dialog box (Assignments menu), Select the cakegory inowhich wou want ko
o 3. | |create, edit, or view assignments in the Category Bar, The default category, All, displays all assignments created For the target device Family;
H:H % the individual assignment cateqories display only the assignments that are leqal For the target device, Use the Mode Filker Bar bo display and
o edit assignments For specific nodes and entities, Refer ta the Quartus II online Help For maore detailed information on assignments and the
:E!_z_ g' Assignment Editar,
eI o -
— |l T
e | EdE x| |
o
% Frorm To Assignment Marme Yalue Enabled
(",') 1 @ | Partition Hierarchy no_File_For_top_parti... [Yes
2 ey [0 ey < ENEN = et 1= e
&
e

ZITCTHRELIEWDIFE LV E SO T, [Pin #2707 LFET, 58, IROLHLHEEIZRVET,
ZOHEH T FEHEHTELET,
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=0l x|

% pssignment Editor
= Al
Locations
Edge
Logic cell
FLL

Lan

This cell specifies the pin name ta which vou want to make an assignment.

2| =a| v

--= Double-click ko create a new assigni _
Ofutat /1))

vI9%

ra

I
|:uoneuuo;u1 1] | WaoBeien M

£
= I
— = ;
ezl *® x| |
o
% To Location IiC Bank Ii0 Standard General Function Special Function
.:",') 1 TR E
.4
K

1| | |

% pssignment Editor

|

=0l x|

—
= .
=] Liocations
&
(4 a Edge
T =] Logic cell
= PLL
—_—
i = [ | | This cell specifies the pin name to which you want to make an assignment.
o
L g,.. --= Daouble-click to create a new assignment.
R . )
L @I LAY A=
e a—Mm5 LED1 %
= RT3
F JJ Edit: b 4V I
o
»
T To 5 WS
('_ig 1 =S
4
e

al I
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@

% Assignment Edit

3|=alv ||

ra

] 2] %

A
i

Aol e -
Locations
I
o
o Edge
= Logic cell
= PLL =]
= =1 | | This cell specifies the pin name to which you want ko make an assignment. ;I
S' | | --= Double-click ta creats a new assignment,
o
3 ~ — N\
o ATLED1 JDITD
(=]
5 I Location | @ 5l % =
JJ Edit: K|~ I \ —’ j
7 4 i d
o
To Location 110 Bank Ii0 Standard General Function Special Function
1 conewzs 2

< 2
€ Assignment Editor* i (] |
p—|

' all -
Locations
o
4 § Edge
= Logic cell
= = PLL -|
——
— 157 =1 | | Assigns a location on the device For the current nodeds) andjor pinds). ;I
2] i
=
o
A S
P—"r
1z a
He 2
£ — [
— ;
o ] Edt: || |
o
% To Location |I||'O Bank Ii0 Standard General Function Special Function
("1') 1 L LED1 j 3.3-YLVTTL
£z 2 SEnEWEE PIN_36 IO Bark 1 Row [0 L¥DS0n a]
L PIM_37 I/0Bank4  Column IO LYD533p
w5 PIN_38 IO Bank4  Column IO LYD533n
G PIN_30 I/0Bank4  Column [0 LYD532p/D01E7
PIN_40 [JOBank4  Calumn IO LYD:S32n/D01 B
CEark s glurnn Ifo LYDS531p/D01ES
n o LYDS31n/D01 B4
@rPIN—SZJ % n o DPCLKT/DOS1E i
ﬁﬂj-é nIjo YREF2B4
Colurmn Ifo LvDS30p
I/ Bank ¢ Column Ifio LWDa30n

10 Bank ¢
I/ Bank 4
I/ Bank 4
1/ Bank
1/ Bank
I/ Bank 4
I/C Bank 4
10 Bank ¢

Column IfO
Colurmn Ifo
Column Ifio
Column IfO
Column Ifo
Colurmn Ifo
Column Ifio
Colurmn IfO

LYD329n
LYDS25p
LYDS28n
YREF1B4
LYDS27p/DM1E
LYDS27n
LYDS26p
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€% pssignment Editor®

|

=0l x|

@ = =1 | Al a
Liocations
o
& E Edge
=] Logic cell
= = PLL =]
—
—— |57 = | | Assigns a location on the device For the current nodefs) andjor pinds). ;I
I
o
g
il 3
o
iz E
qH 3
|12 ]
H
— = ;
e ||]]  Edt 3|t [Prry_s4 |
b
% To Location IiC Bank Ii0 Standard General Function Special Function
.:",') 1 L | FI 4 3.3-Y LVTTL Column IjO LYDS25p
2 = MIEN CENEW =
&
K

1

i

AT, TLED1 D% 52 T AZEN Y TEL, HEOMITFHIRET 2L EIIHVFH
Jue T1/0 Standard ] DFA33.3V LVTTL 1272 5> CWAZEZMEZRL T FEWY, AIUIIIZL T, [SW5]
ETSW6 | D T-% 68 T2 b 67 B ANZEN Y TTEXN, RO IHTHDET,

€ Assignment Editor* i (] |
—_— %
= -
Liocations
&
& E Edge
=N =] Logic cell
= PLL =]
S
—— |57 =1 | | Assigns a location on the device For the current nodefs) andjor pinis). :I
_
in }
=
3
o
iz E
T 3
Er E— =l
— = :
el EdE 3| [Prr_e7 |
o
% To Locakion I/ Bank Ii0 Standard General Function Special Funckion
(;1') 1 L EDL PIN_S54 4 3.3-Y LVTTL Column IjO LYDS25p
’— 2 LSS PIN_BS 4 3.3-Y LVTTL Column IjO LWDSZ5n/DQ1EZ
& 3 1 S 4 3.3-% LYTTL Calumn IjO LYDS25p{D0O1ES
e |13 e SEnEw s
| | i
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ZITHY)—EaL AL L ET, Quartus [ D A==—)5[Processing] — [ Start Compilation ]
Z V7 LU TLIES W, T XA DBIREDE T,

' Quartus II - C:/hdl/nand_sch/nand_sch - nand_sch_top
Fil= Edit ‘iew Project  Assignments | Processing Tools  Window Help

J O = H |§ | .:Iflo E | K @ Stop Processing [ e E
i:'rnject Mavigatar — ﬂ Start Cornpilation Chrl+L
Entity @ Analyze Current Eile
Crclone: EP1CETI440C8 Start 3
L. nand_sch_top Update Memary Initialization File
@ Compilation Beport Ckrl+R

Start Compilation and Simulation  Cerl4+-Shifk+HE

Generake Functional Simulation Metlisk

® start Simulation Chrh
Simulation Debug b L
&b Simulation Report Chrl+shift+r

& Compiler Toal
g Simulator Tool
P2 Classic Timing Analyzer Taol

g;:‘? PowerPlay Power Analyzer Tool
T rrl 1]

EFITKRTULED, 8 4 BwLFEICFNET Cyclone IZEXIAA T, JTAG TEXIATERIZ
IR 5771 /L 1% nand_sch_top. Sof| T9°, SW5 7> SW6 249 AL LED 23Sk LET,

B HERE
NAND TitBHL C&xEL7-, TliX, AND, OR, NOT, NOR, ExOR & [FULHCEIEEIAN J1 T
FPGA [ ZEXIAA TAHATLIEEN, (FREHIIfFED CD #ZE<7ZEW, land_sch], Tor.sch],

Mot sch |, mor sch], lTexor sch])
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2. X2ARS —r® VHDL A /)

ATE TR A ) &> THELT, B X ZEZ T TRIE N CE D70 A TEEIL O T3
1, Eol, WANWALRL TAT-Lpol=2 Tl ),

EZATRLTWIBIZ, Bex SHEIKEL 2> TEEHATLIED, B ERA TIZ=T A4 HXIZ
BLE L, MR iA TIEE L SR L2 DR IR L, FIEE D/ NSVWNIEESTH, KREREIKE AT
THERDENENESTHUHE T BV A, o L2 FIRITR OO0, EE W0 ET,

Tar T L EIDIICRREESHFERHVET, Fhn, ~—RU =T iRk 555 (HDL) 219
FHIETT, INEEF—AR—F ChHIEERFAN TECLENET, BRI AN _RD KD ESD
ZIENOTT N, —ERZTLEIEMHN DL, EHE2 R KA TR T 52N TEET,

ZDO==aT7 /L TiL HDL OFTIAEDLNTWADEDD—>, [VHDL | &2~ TRl e2 EXF
T, RONTVIRAANTED i 2 B DR O FL L9, BIEEEKIZRTEEFLC, ROLEYTT,

VCCIO=E
RS
SLIS 4. Tl
[a1=FI
5o =] 470
. 22—
=7
VCCIOE LEC1
R&
Slle . 7l
.

TIE, Quartus TZ BB, FrL W7 B =27 MAERRL TESW (SZETIEEIRE AT EFET
T TRV I MR TS %7 4V 1 dnand vhdl), 77 =241 Mnand_vhdl), [E1#& D e EAL
DO DT 47 44 1% nand_vhdl_top [ {\ZLF T,

TiX, BIEEZANDLELLY, A E[F
UL M MR DT, i BN E THD
rnandfvhdlftopj TT AT A WA S] Lij‘o Device Design Files | Other Fi|.33|
Quartus I D A== —7 5[ File]— [New] % APDL Flie
VI ULET, ZITHEEDEAT T )N Black Diagram/Schematic File

TRINET, WLONMHAHEIREZ D HFiH ESEEngilder Systemn

5IVHDL File] Z3®0Y, TOK | 227Uy 7 L% verilniHDL File
R

k. Cancel
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9 5EIMVhdll. Vhd] EVOARTO T4 RUNBEET, 2B T 4 X220 ET,

ei¥a¥hdl1.vhd o =10 x|
= TR

#h %5

74

A %

%%

=

%)

Eab{'

| =

=2

4] | i

7272, ZOTVhdll. Vhd | EVWDO4ENE Qurtus T AABEFIATF b 07D T, i BN FEE DT
TATABICERT L TE—7 L TREFELLY, Quartus [ D A==2—75[File] —[Save As]&271v7
F5HESave As]Z AT T NEAEET DT, 7741412 hand_vhdl_top) EATILCTIHERIFE 1 B2 00

LET,
eBenand_vhdl_top.vhd (=]

< | 2
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TlX, =T AZIZRDI AR AL TFEN,

eBenand_vhdl_top.vhd ; ;|g|5|
EE r B
2 —— FPGA Training Board(BclOl)
i 3 -— NAND gate test circuit
an g4
B 5 —— File : nand vhdl top.vhd
Iy & -- Date : 2007-08-01
. 7 —— Family @ Cyclone
= a -— Dewvime : EP1C3T144CH
= 0 -
' 10 —— Designed by TOVO-LINE Co.,Ltd. / yvEikuchi
A 10 o
% 1z
13 library IEEE:
ii 14 uze IEEE.std logic 1164.all:
pi 15 use IEEE.std logic arith.all:;
_— 16 use IEEE.std logic unsigned.all;
(M 17
fﬂ 15 Eentity nand whdl top i=s
. 12 = port |
Ea 20 LED1 : out std logic:
—_— 21 3W5S : in std logic;
{%g Z2 3Wa : in std logic
oy 23 1:
24 end nand vwhidl top;
| 25
— Z6 Earchitecture RTL of nand vhdl top is
—_— 27
= 26 HEhegin
L8 29
- 30 LED1 <= not 3IWS or not SWa;
- 31
32 end RTL:
33
| | i

i EIZUAROFAZ L EL 19,

m 1~111T

ToDNNAT U= B ELL FRUBOO OB ETITIAL N L THbNET, TO®R T
POFLIRTAZEL TEET, ZOEFIIEIEEEL I FTA DT, HENDY —RY ARG FHt A
PLEITHDVLILTDIOICHALET, Ia—FNOEARGFNCThHRER 52 TEET,

B 13~161T

FGAT IR — O A ESH T3, VHDL O3 —RPN T BEE (AND, OR, std logic 72
E)V A TEAINNTTHOIZ, HBONLOESLARTIVUIRVERT A, VB TEHLNZ LTS
2N, 13~16 T OWTULIBEL 2V  EL TRT EN R T IUIRWIT 20, SR TBWThE
WEHR A
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B 18~241T

TUTHATAESHTY, 222, BIEO AN s+ O aEEET, 18 [Tz 7174
ZEEFRLCNDEZAT, ZORIEDO T 47 44 1F nand_vhdl_top | 12720 F T, 19 17251 port
T, AR OE BREERLUET, HlIE 20 1TIEME B84 LEDL, Fia: i, 5 —4%
A7 :std logic | £720E T, VHDL ([ZIZZLDT — XX AT RHVET N, FIERHOIZEAL X
std logic B ZfEWET, 24 {TIE=L T AT 4 BESHOK T EZERLTNET,

FEw5HE, Mnandvhdl top ] T T 4T AIZIEXTLEDL ) &V H S+ L TSW5 ]« TSW6 1 &) AT
U NBHD, LV RN ET,

B 26~321T

T =X T IF Y ESHTT, 2T AT A ONENE AR B AR EfRELET, 26 171X
'mand_vhdl_top | =T 474Dt 7 —F 7 7 F ¥ INZTDDIGELZEERLTWET, 7T—F 7 7F
Y4 ITHBITTOENADTT A, VHDL O34, IR et MEDIVTOET,

ZOA—RTILERINTOEEAD, 26 1T7& 28 ITOM THEME F#iE ERLET,

28 ITLABEMNEIE D EFETI, [begin] 23D lend | £TA [RIRFALEE L ERER, ZZI2EN LT
ETOXNFRFHAESNE T, 3211ET7—F 77 F v ESHWOK TE2ERL TOET,

T, a—RFDOAINIKE TLELTZ, —H. Quartus I O A==2—7)»5[File]—[Save ] #2771
THRIFLTERBEELLY,

HEFEIFEHA S DEX LR T,

Cyclone |ZEXIALT — X 52 ELTOIZa XAV LET, Quartus T D A== — 71D
[Processing]— [Start Compilation] 27V Z7 L TLTEEY, T XAV PEFEVET, EFEK T35,
gL ZN—NET 100%I1272Y, [successful | DX ATl B3 mEFET (warnings 1XFHUEE
RUTLZ2<TRILR),

A5 AL (nand_sch_top) D A 1L H )b7-% Cyclone DE DFH DL AT
HEELE T, Quartus I D A= =—35[ Assignments]— [Assignment Editor %227V 71 TLIZE
VY, 35&, Assignment Editor 2SEEEIL E9, MK AT DO EELRICIHNICLTIHEEL TRV,

ZITHY) L NA )L ET, Quartus I D A== —7)>5[Processing] — [ Start Compilation ]
ZIVy 7 UTKIESWN, A AR EDET,

ERIZH T L6, Cyclone IZEXIAATLIZE N,
JTAG TEZIATKFIZIEINT 57 71 /1% [nand vhdl_top.
Sof | T3, SW5 2> SW6 4§ 5& LED MR LET,

SWe ] SW5 ]
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LEZAT, 30 TIEIRDIH b D TLI,

LED1 <= not SW5 or not SW6;

CAVUTHSICEEE R 54 VHDL TR LZb DT, S TEINIISWE N 0 DEX, HHWE
SW6 230 D&X, LED1IZ 1 2 /13518700 FE4,

SC, FIUEE G52 EimB TEE NAND (272D F7, 30 T —R%, NAND Zf#i > Citak
T 5,

LED1 <= SW5 nand SW6;
ERRVFET, L THALEDLDET D, ELRICEEZLET, 72720, REFEDOB 2L, TSW5230
DEE, HHVME, SW6 R0 DX, LEDLIC 1 %ﬁ)‘ﬁ‘ékb\ﬁ%@f%%n I LIEDFIFE DB S
MNCTT, £ILT, AElE NAND TiEZe OR Zffio7za—R D FNIY B na—REnWz 5 TLX),

m EEME

AND, OR, NOT, NOR, ExOR % VHDL A JJCFPGA [ZEXIAA TH TS, (FREHNILT
JB&D CD #Z & <73\, Tand vhdl, Tor vhdl], not_vhdl], nor vhdl], lexor vhdl])

B HERE
ABAEBEMALAEES S)ZH AL, H1 ERoRHIuEx+v) AR H A
—(CO) = 1T 2RI EE->THELL), BEFER AKX R D A 5 S oo
EBVTT A & B IOTIAAMy T BNELIESEZATILET, [FIKKK
AFEVHDL AN TEZ THTESN, (FEAHIItBoCcDEE | 0 0 0 0
<FZEWY, VHDL A J1CiE ExOR 13 ffi» T EH A, Thalf adder_sch & 1 0 1 0
rhalf_adder_vhdlj) 0 1 1 0
ZORBRIFHE R OREA TS, i EBVESZOHIZHVET [ i 0 ;

D, FALOMIINSDOHT ENNVEZD AN TINHER Ay £IVVIEIRT
1L 5ERIINEZR I T2 > TRV D T, NS (N—T T & —) LI CET,

FhiEEs
(N=TF7H-)

SWe o Jacnd g e ; A1

WS SR OLA
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m RERRE

ST FALOMTSDOHT ENVE S (CD) O ASITH % A7 H A
Lie, @INES (TNTH =)o THELLI, AEB ECHIZ [ ¢ A 5 s | co
XA T LT 52 AILET, FTORIKEX OIS, 7 0 0 0 0 0
T IR T AT o TN RFRON DA% VHDL T&x
THTLIEE N, (REFNIMED CD #ZELIEE N, ! 0 0 ! 0
[full adder vhdl]) 0 1 0 1 0

1 1 0 0 1
0 0 1 1 0
1 0 1 0 1
0 1 1 0 1
1 1 1 1 1
FPGA(Cyclone, EP1C3T 144C8N) 2
-------------------------- —M—]
5 iitl[lﬁ%% —hi—1]
47K '::*'J ij_”'ﬂ ‘_;' TV [
S o 5:-'4chd% '] ﬂl'l'\."ﬁ'»"l\_i"g
7%0 O b E _\I.l'l\l.l'l\l.l'l._
47K ' ;
e o F4HCO4 1R : a1
e b7 3 | 4 . CO: |, 470 ,
'I'II;O : ﬂwyh_z_E
ﬁ"l\'\"'\"';?
—\-""-.-"'"-.-'"“—4-
47K ﬂwa_g_‘ﬁ
: =) —Ah—]
SEOLO [ e f‘i“cu‘é LA Sz A
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3. Fa—y Lz a—4

AR = el B DERBE CTRUEDLNADIET a—F o a—4 T4, FUHIT, 7T &
JASNLED T a—HZ{E->THELED, T4 LV —RITIH 7447 WD T BV AR LED Ta—4 )3 H
BSNTWET, Quartus TOEFEK AT THHES LR TEET, Th, Z21EHA T VHDL THW
THET,

B EIXR OIS0 ET,

VCCIOS
RT
%ﬂ? 4, T
o [=y=
VCCIOZ=E
FAl
G 7R
a1 " L
ES=T N\ N1
R& 47 =
SLIE 4, Tl EE] AN =
&7 43 4
e Cvclone =5 W =
51 AN =
VCCIOS S= % 1
RS
SIS 4, T
Eﬂi [=1=]

FNE T BT AN LED O A E L CTAEL LY, WEREIEE TR D X7 > TOET,

TLRZE1= £

e —-Faxl

FI T, SW5~SW7 O 512X - T LED o7 TWAu+IZ High ZH L, ‘0’ ~‘7
Z 7% AR LED ICFERSHEFET,
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TIFZIZT, HEERZERL THELLD,

AAF DIRAE 7 &7 AN LED ~DH 7
SW7 | SW6 | SW5 | ¥ a b c d e f g dp
OFF | OFF | OFF 0 1 1 1 1 1 1 0 0
OFF | OFF ON 1 0 1 1 0 0 0 0 0
OFF ON OFF 2 1 1 0 1 1 0 1 0
OFF ON ON 3 1 1 1 1 0 0 1 0
ON OFF | OFF 4 0 1 1 0 0 1 1 0
ON OFF ON 5 1 0 1 1 0 1 1 0
ON ON OFF 6 1 0 1 1 1 1 1 0
ON ON ON 7 1 1 1 0 0 0 0 0

TlL, 2hab ez VHDL TEWCTAET, 741 Z 4 1% [decode Tseg vhdl |, 7'my =7 b4 1L
[decode_7seg vhdl], fx AL E DT 47 (41X decode Tseg vhdl topl ELET, 54 FTERD
a7 NeERL, Tdecode 7seg vhdl top. Vhd|Z =T 4 Z CTRWT FEW, a—R{ZRDELYT
7,
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end decode_7seg_vhd|_top;

architecture RTL of decode 7seg vhdl top is

signal number :

begin

number (2) <=
number (1) <=

number (0) <=
LED_A <= ‘1’
0’
0
q
0’
q
q
q
0’
LED_B <= ‘1’
q
q
q
q
0’
0’
q
0
LED_C <= ‘1’
q
0’
q
q
q
q
q
0’
LED_D <= ‘1’
0’
q
q
0’
q
q
0’
0
LED_E <= ‘1’

std_logic_vector (2 downto 0) ;

not SW7;
not SW6;
not SW5;

when
when
when
when
when
when
when
when

when
when
when
when
when
when
when
when

when
when
when
when
when
when
when
when

when
when
when
when
when
when
when
when

when

number =

number

number =

number
number

number =

number
number

number
number

number =
number =
number =
number =
number =

number

number
number
number

number =
number =
number =
number =

nhumber

number
number
number
number

number =
number =
number =

number

number

0 else
1 else
2 else
else
else
else
else
else

~N o 1 B W

else
else
else
else
else
else
else
else

~N o oW = O

else
else
else
else
else
else
else
else

~N o o1 B WwhN = O

else
else
else
else
else
else
else
else

~N oo B whN = O

0 else

SW5, SW6, SW7 ELVS{ES
# number ELVS—DDES
BMTHRS=-OIZ, RyB484
TOREBEEEEET S,

SW5, SW6, SW7 [T
OT, ERVBICELELET, RN
ERIEE number [ZEHET S,

A<= B when <&H> else 6 )
FEPRINTHEEIIMEFTAICBEH AL,
FRALL72WEETX C Z2H 135, else A
FTHILITTERY,

#ilZiX LED_A X number=0,2,3,5,6,7 D&

1 ZH /L, number=14, FhUANDEEIT

0 Z#H 5195, 44“"/
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WIS TLEIDY, HRAERRIIVELTZD,

T, AR H TEE=RBO— 21Xk D [std_logic_vector | T,

ZHuZlstd logic | 7 —H XA T NAFAT TERTHIEEBRLTONET, OFY, EOEFE
129, number(2), number(1), number(0)\ V) 3 ARDOIE BRENERZIILET, 52 mumber | &)

FHTELDTHHZENTE, Tnumber <= 3;] 794U, number(2)=0, number(1)=1, number(0)=1{Z
720 ET 728, Tnumber <= 3;/1Xmumber <= “011”; ] FHTHZLEHL TEET,
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AEET2 downto 0J CEFRLELZ, T3, i EALEYRRI21 VO EERLTOET, 2L
Z10to 2] CEFETAHILLTE, ZOWRAITHE FAEYIM0)127e0E T,
H)— I CE-FEH X when | LT,

2 Y.SIAEN

A <=B when <&#> else C;

T, NN THEXITE T AICBAEE AL, L LAanexI C A2 ILET, Else 252
THRUETLEAWRDIENTEET, 728, else ZEMETHZ LT TEEHA,

B ROAETTI—F%#4ES

INTTa—FI5EMTTN, 70T LR NANARFIETRUEENR TELOLRILEIIZ,
HDL H[RICZEEBID FIETRETHIENTEET, 74X 4L decode2 Tsegvhdl ), 7m =
41X Tdecode2 7Tseg vhdly, fx AL E D7 4T 44 1% [ decode2_Tseg vhdl top) ELFET, 5 F
TEBV e =7 MeAERL, Tdecode2 Tseg vhdl_top. Vhd |27 4 # THHWT FEW, £LTC, &
DY =AY AR N+ FATLTHEL LD,
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LED_E : out std_logic;

LED_F : out std_logic;
LED_G : out std_logic;
LED_DP out std_logic;
SW5 : in std_logic;
SW6 : in std_logic;
SW7 : in std_logic

)
end decode2_7seg_vhd|_top;

architecture RTL of decode?2 7seg vhdl| top is

std_logic_vector (2 downto 0) ;
std_logic_vector (7 downto 0) ;

signal number
signal led_data

begin
process 3C

number B E T 5L,
begin 7> end process D[]
DX EETT D,

number (2) <= not SW7;
number (1) <= not SW6;
number (0) <= not SW5;

process (number)

begin
case number is \

when “000” =>
led_data <= “001111117;

when “001” =>
led_data <= “00000110”;

when “010” =>
led_data <= “01011011”; case 3 \

when “0117 => number @{@Glmb
led_data <= “01001111”; ledduelje7==ota

when “100” => £V D
led_data <= “01100110;

when “101” =>
led_data <= “01101101”;

when “110” =>
led_data <= “011111017;

when “111” =>
led_data <= “00000111”;

when others =>
led_data <= “00000000; j

end case;

end process;

LED_A <= led_data(0);
LED_B <= led_data(1);
LED_C <= led_data(2);
LED_D <= led_data(3d);
LED_E <= led_data(4);
LED_F <= led_data(b);
LED_G <= led_data(6);
LED_DP <= led_data(7);

O,
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end RTL;

FRESNDFERIZNT ADHEELLFECTT, TH, V—RJANITZE WS XTI MIEEFVELT,
T, 5P LEEL R TEL XD,
Bl TE7=F B [process | T, AL,

process(Z U TAET A 1)RF)
begin

~

TOERAXAOOTYH

~

end process;

T, Br i T4 T4 URRNAT T B AT Oy 2 BT 5 BEDOUANTT, ZOEBNE
fbd 5L, 7oA XHNOOT Yy BIERLBESNET, 72720, MBS ADITRHIHE] E DA T, 1
A#EIZTend process [ IZEEL 2L X —RIATRbNET, A DERIE T ot 2L a#
WE, BT aE T 4 UANIIE, 07 a v ANTHE IS ATME 522 TErrak L vz
Ec. VN

WE X case] LTY, 7B AXHNOOY w7 THEHALELE, BRAIZKROEBY T,

Case {§% is
when &#1 =
FH1nEEORDYY
when &#2 =
FH2nEEORDYY

~

when others =>
EDEHITHLHTIEESHZWMEEOADY)

end case;

FRELTZAE 57 when D DOSEMIC—FLIZLXIZ[=> 0B ICGRESN TCWDrY Y7 A2 RITL
F9°, lothers [ 1ZE DRI Y CUTFELRNEZXDOO DI EHFED TR THE /T TT, 7283, AJJ
S0 U TR, X0, 77, ‘URE, VHDL T Rl REAR S AT E ENET,

EZAT, Twhen) L&D T HRHMND [case] LEFEITDNDIZ, RS HbBHNAZET
LX), RIZA DT HEES, UARD AL TENLL T, [case] LD RO WS T,
TY, WHOFITIIE Z 72 o7 T, 728725, [case] idprocess) SO HTLIME Z 720,
MHTT, FIUTKL, Twhen | CET —F 7 7F ¥ CTH BHITEIZENTEET,

SC, Z2TH) ORI EEZ B TEEELELY), ZOVAND T —F 77 F v EHIZOOO)
D 3 ODTayZITHTAIENTEET, 2, O2FTEITL, RICQEFEITL, KEZI@EFHE
ITLTOITRES, LVOEETIEHVER A, VHDL TIZO@@IZRDNEFIZ BIfR 7L [FIRFIZ LB
NFET, VHDL 1IHL<E TRy =T &Lk 35, DFOERROML S &5k 92 5 EEZ0H T, &
DRI VI S 2 OR 2 TBEEL L),
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m FERE

AL TIETa—ZDHELTT BT ANLED Ta—4 AR Hh
HEZTHEL, LL, TEZACRLED 7a—42J30%, [ enlT a0l a1l vo l vi | v2 | va
JLEDLNTNDDIIAEYELZRMalE THEDNDT KL A o x  x 1ol ol o0l o
TaA—HTT, FEDIZ, 282 AT —4 VMO
Fa—K %, BEEASE VHDL AP TEZ TAHATES | ] S L I R
W, HEERIIROEBYTT, REFIXfBD CD 22 | 1 11 olol| 1]o0o]o
BL7EEWY, [decode 2to4 sch]&ldecode 2to4 vhdl]) 1 0 | 1 o | o | 1 0

1 1 1 0 0 0 1
B HERE
Ho—D, TRLAT a—X %%
. iy . . g AN HAh
ZCHRELIY, 3EVR2 A S-S E
/}\Hjj]@?‘:l’—‘?é? VHDL AHT A0 Al A2 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
EZTHTIES, BB ERITK | O 0 0 1 0 0 0 0 0 0 0
DERVTT, FRZEHIINIED CD | 1 | o | ol o | 1] o] oo o] o]l o
LT X, [decode 3to8 vhdl)) 0 ] 0 0 0 ] 0 0 0 0 0
1 1 0 0 0 0 1 0 0 0 0
0 0 1 0 0 0 0 1 0 0 0
1 0 1 0 0 0 0 0 1 0 0
0 1 1 0 0 0 0 0 0 1 0
1 1 1 0 0 0 0 0 0 0 1
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m I a4

HWTC, moa—FaEEEL THFELL), Tva—FITa—
H LT, EDIEBHRD ATNIGEU T2 2 R OE B4 H 4 5 EE
TT, SETITONYSHNDOT, BHEEFREZ TSN, (fH AT
WIRNEELE D)4 A28y 2 D= a—&Td,

ATTIRBEIZ X BV ET A, ZiUT 0 TH ‘1" THiEbRWZ &
AEWRLTWET, DY, HHOANNFERIC 11285 Th, ok
HEIENAMLOFm N AINTEIE T DE 2RI LET, ZoLH7kxra
—HETTAAYT AT a—F LI ET, ORI O # X1

A% Hh
Al | A2 | A3 | YO | Y1
0 0 0 0 0
1 0 0 1 0
X 1 0 0 1
X 1 1 1

WDIHNZ720ET, B AT TEZLTHAELLY, 74V F 4L Tencode 4to2. sch|, 7By =7k
FhidTencode 4to2 sch, i EAZREE DT T 47 141 Tencode_4to2 sch top] L&,

74HC32

FPGA([Cyclone, EP1C3T 144C8MN)
i IAAFI2aH
E:Eo - o JaHC A3
47K i Jae ‘1
6 o o 3?44|—|-::u44 Ao "—55_}5 L |en

L2

w oo oo

SIS i 1?"|HCE"§ DAL 2 : =

Kz, FICEE%Z VHDL THHHOL TR ELLDY, 74NV Z %L lencode_4to2_vhdl], 7=k
4 & Tencode 4to2 vhdl], fx FAZMEIE D=7 17 14 1d Tencode 4to2 vhdl top)] ELET, 4 ETLE
B 7o 7 NEREL, lencode 4to2 vhdl top. vhd | Z =T 4 Z TBHWT F&W, LT, IRD YV —

AYARE AT T AN FATL TR EL LD,

—— FPGA Training Board (B6101)
— 4 Line Input to 2 Line Output Priority Encoder Circuit

— File : encode 4to2 vhdl top. vhd
— Date : 2009-06-05

— Family : Cyclone

—— Device : EP1G3T144C8

— Designed by TOYO-LINX Co.,Ltd. / yKikuchi

library |EEE;
use |EEE.std_logic_1164.all;
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m RERRE

TIAF Ty a—K LT BT ANLED 7 AR HAh
TASNLED (21 ~ T 2R R TAHAELLD, 1T 5 1ol 0lololololol ol
S TORWERT 0" 2R RLET, 2EDRE
e, FIAF )Ty a—FOERERIZKROE | 1[0 ] 0]0]0 00110710
BOTI, REHIIHED CD 22 & <7Z30, X |1 6cjo(fojo0o|0]o0 |1 0
lencode_8to7seg_vhdl|) xIxli1lololololi1l1]o0

X | X|x|1]lo|lo]o|lo]|o]|1
X | X | x| x|1]o0o]o|l1]o]1
X | X | x| x|x|1t]o]lo]|1]1
X | X | x| X X1 11111
FPGA(Cyclone EP1C3T 144(:8[\]]
47K .
Tesloe S A 2 .
. : S N 4
: [ 457 CAAA 7
: P g ——
: L 8
' ;o Wi
K ! o 51 VY 3
' V! ] VYA 1
S:Eo"é- o 13:-'4ch4 EAE' al
47K
S:EO—-(—}_ 63 11?4|chiui*ﬂ*5 0 .
§ ! TEHARLED:
47K ; e 78
Tﬁo—é [ &a T ifﬂﬁ :
4.7k
47K
Tioﬁ_ nl A2
47K _ _
Smlg rapcos | pyg waral Z]L'J:r:r :
Tgoo_ 72 1| 2 E I:).:l,_a E
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4. 7V 7S

a7l E RE ZOImTdE, 5 FETEZTEMAGDERIELE, AR IZ7TH
NFET, MAEDORREEIZATNIEC THDN R ESNDENEE T, — 5, BRI
ray MG FICFEIL TH AR ESIVET, BF R OH - & AR ERITTVy 770y 7T
T, ZOETIE 7Yy 7y 7% FPGA [T AIA N THEL LD, FIEEKIFROLELBYTT,

WECIOE
RS T LED 1
s S5 . 55
-, ! o L g _S=
WCCIOE 7 b, |5 g hb_&@ A A EI E
i POz | eoz

&
SlJE 4. Tl
.

&

m [EERERAS

FTIEMEBEHA TSI TEZTAHAELLY, TANVF 41T df sch], 7y =7 41T dff seh), fx b
KB D= T 47 041 E T dff sch top ] ELET, S FTEBY vy =7 MAERL, [dff sch_top.
Bdf| =7 4# TRIWT FEW, ZLTC, IROEIEEXE AT] T RA - FATL THELL,

i dff_sch_top.bdf

— . [PM_EE T S 11111 S - LT R
. . — =1 : .
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ZOIDFR2 | OBEBER IR DIV ET,

AT 7
PRN CLRN CLK D Q QN
0 1 X X 1 0
1 0 X X 0 1
0 0 X X RIE RIE
1 1 0 X A7l AL
1 1 i 0 0 1
1 1 1 1 1 0
1 1 1 X Al Al
1 1 l X el el

COBEMEERECTRICER LW DIZE A TY—2 L7 T, AJ1 D OIREEN CLK DA H
ERVTHTI Q & QNI zDVET, AJTORENH TN T IBHHDTIHL, WIZ CLK BIiLH
ERBETENDIDOTI T AL ATV T 7ay 7 | EFHENTUVVET,

&, AH Cyclone (ZEXZAZHEBKIL PRN & CLRN % Vee IZEEL TWET, #1C, CLK
ED DHNEWEFFLET,

SW5 (D) A /A7 L TH 3 <IZ LED ZRICKBSIVEY A, SWH(D) 242 /A7 LICIREED
FF, SW6(CLK) #4bA 7 IS EToEX, 5FD CLK 25 0 5 1 IR B LT=EX(T LED &
IRINEAELET, (SW6 24 7B A NI LT EZICERNEDAZERHDINH LILET A, ZHIUTA
AFDF BV T OEEETE, FXHZ) T DREICHONTILIE. BT &) THRELET, )

m VHDL AA

Ti%, FIUEEKA VHDL THHHL THAEL LD, 7238, AJJO PRN & CLRN [ZE#EL D & CLK
WZIRELET, 74V F 41 Ndff vhdl), 7 my =27 41X dffvhdl), fx BN O =T 07 14 1%
[dff vhdl top] ELET, S FTEBV T vy =/ MAERL, [dff vhdl top. Vhd) Z =7 & TEIVWT T
S, ZLT, IRDY—RYARNe A Sj a3 R A - FATUTHELLD,

—— FPGA Training Board (B6101)
— Delay Flip Flop circuit

— File : dff_vhdl_top. vhd
— Date : 2007-08-14

— Family : Cyclone

—— Device : EP1G3T144C8

—— Designed by TOYO-LINX Co.,Ltd. / yKikuchi

library |EEE;

use |EEE.std_logic_1164.all;

use |EEE.std_logic_arith.all;
use |EEE.std_logic_unsigned.all;

entity dff_vhdl _top is
port (
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ST, RAVIDO—21FRHTHEICH H TE 7= [process | LT,

Process(£>T4E T4 XR)
begin

~

ToEAXAOODYY

~

end process;

TV 7 7ay IR TCLK ) OEAICRIMIL CTH AL T, T, BT 48T (- UAR
WZIETCLK J 2GRk L9,
HHO—ODRAL NI LT, AL,

if 441 then
AYvY1

elsif &4 2 then
AYwyY 2

else
A vy 3

end if}
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ERNFET, Telsif ITABELTZVSMEASDITBMLIZDT 528N TEE T, F72, Telse [ ITFRVDOET
DELGEEVIEBRTT N, AMETHZENTEET,

EZAT, AIATTTEcase | LEBEN LB TWET 12, ELOLLEMFICL> TEIEERE %
HEXIENET, EOINTENGITHDTLEIN, [case | SLOFAOH]EILIRIRFICFEAM S, #
FHNCRHSNDIE BIEbV A, —F, [if] XOFMOHET EDIAEICFH D=0, #
FENERL DI 2 A1 2 Feik 3D L XX i) LAEMHZ Ll E T,

19—, SEDOEMEO T TTTLAERALLEbNET,

If (CLK’event and CLK="1") then

B DEAEARRENNET R, [Mevent IXICLKI B LLTZS, EVVOEKRTY, TDdHhé
fand | ZFEIREZNTWDHD T, Tif | LEITDODIZIZZEDROFMEL M- T L ERHYET,
[CLK="1" | D FVA XU IR 7 fE R TCLK MM 11722720, EV)ZE T, £EDHHEICLK N0
MH TIZEELTZE G2H BNV =y Y) AT T 51 LV H 2822 ET, B L,

if (CLK’event and CLK="0") then

Ll o TS, SEB RNy TEITTHILIZARVET EE5DONH ERNy 0 R
vV CHEITTAREIKIIILHEDOT, ZORFAL T BECLRW KA TLEIERWTLEY,

B HERE
AF T Vee IZEEL TV CLRN % SW7 129720 G, CLRN=0 Ci&HIU v~ (Q=0, QN=1)7
Bl EESTRELLY, bHAA, 8l By MEREIXE SEIEN 23\ T3, (Mdff clrn_vhdl])

WECIOE
RS ff LED1
SWS p e r 5%
= ! o L g _S=
WCCIOE E7 EHE 5 b—&2 A A EI :
- FE= | Eoz
RE =
SLIE 4. 7l
-
WoCIOS
RT
SLI7 P
-

M

— FPGA Training Board(B6101)
— Delay Flip Flop with Clear circuit

— File : dff_clrn_vhdl_top. vhd
—— Date : 2007-08-17

— Family : Cyclone

— Device : EP1C3T144C8
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PRI DB EL ThHU L ZalEo THELLY, WU ZEENT /a7 IRIBREY 2— V%
ETBHZEIZL, AT EOH A T BT AN LED IZFRRLET,

1
F. 2I24MH=

=

H A

Cvclaone

RAZ
o o
S
=5 A
S
=7
Sy
=5
=
rRAL
ATExE
4l T
5= 5
A =
LI\ —1
= e
CE Ty
=31 =

LEDZ
TLRE1Z

o
]

T4V % T countvhdl |, 7B =27’ Tcount vhdl |, B EATHETE D=7 47 44413
[count vhdl top | ELET, S FTERBY Ty =27 ERKL, [count_vhdl top. vhdl & =5 (% ThH
WTTFEW, ZL T, ROV —RYARE AT+ /34 FETLTHAELLI,

—— FPGA Training Board (B6101)

— GCounter circuit

— File : count_vhdl_top. vhd

— Date : 2007-08-17
— Family : Cyclone
— Device : EP1C3T144G8

—— Designed by TOYO-LINX Co.,Ltd. / yKikuchi

library |EEE;

use |EEE.std_logic_1164.all;
use |EEE.std_logic_arith.all;

use |EEE.std_logic_unsigned.all;

entity count_vhdl top is

port (
CLK : in std_logic;
LED1A : out std_logic;
LED1B : out std_logic;
LED1C : out std_logic;
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(00 ~TFF]ETHU N T 7 LET, o AR RIINLELTZN?

B FEERE

EANEST=DILT00 | ~TFF £ TO 16 #EH A2 TLZ, TiE, 1001~1991F T 10 dEE ™
VHENESTHELLD, FREHIINTE CD 22 <7ZEWY, Thed_count vhdl))
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B FrAYUTDBREIZDONT

BRI TED LD p—
HE, FNEFHLTAS YT DOF ¥
VT DRRENTEET, b,
HOREIEEZZ THELII, sus BS_ i Rl LED 1

(4., 7V 7 7uy 7 | CIDH| > “8—p B o —==
A {E 7= & 1E, SW6(CLK) &4 =l C Y P NS VN
VINBA T LI EE T T, A o 5% Leoz
TN A LT EEIZH H IR RE 62
fEL7=ZETLx), Z3UE, AAvT Sat s
DOREENSAEUT- ST,

VCCIOZ=E

BE, ZOXIRATI =TV
AA Y FTNIN R ETT o varyo
DT R A BV = B U 7= s A e
DLET, ZDOASTFHA L 7-1-/_0 <
Tmex, HAHNNIFTLI-EEID, #

RSO0 > T ELBIWZV AL 7-0Z IR U= R ICZELET, TORER, T < IEH
(1ms~10ms FEEE) I EGS AL T DAV /A7 LTSN TLEVE T, ZNaeT v H U7 LR
W, ZOBRREREL TS TRWERIEL S EEILET,

BRETDHIEITZNANABDETR, SENI AT ZEEEF > TRIEEY 2—/1 D 9,
8304MHz #47JELC, 10 2t ms MR CAAMYT(E 5E Y TV T FTHZEThRELET, #AL 7
F v —heZEBLTEEN,

Fra FoaH
K— K—
37
zn) S A B
1 1 1 1 1 1
1 DS TR F OIREE Y D DT,
B D ERE T e A IO E LDECT 2.

YTV T ORIENTF v 2V 7 ORIV ET L, Fr XV 7 hClde ZeIiRED L X
\ZH TN T TCELIDL LNERE A, 2, FAFV TR TV T L8l ThH, ZnAd T
bNATTHN, BitkOLELT-A Y /A7 DELENEHEHLET, ERELTT XV T 2ERE
THILENTEET,

ZINTIE VHDL AN TEZTAHAELLEY, 7HNMFZ I TdfF el 2 vhdl |, oy =7 1%
[dff clrn_ 2 vhdl ], & BEAIPEE O =T 07 0413 T dff clrn 2 vhdl top | ELFET, SFETERBY Ty~
I MEAERKL, Tdff clrn 2 vhdl top. vhd | Z=FT 4 Z TRAWT W, ZL T, IRDY —AYARE A J] -
T SANFATUTHEL LD,
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6. 7RV RH

Vo7 7ay T DIGHEL T 7RV AZEENE T, VU T IVSRTL VAR T IDIL TV E
T, VIRV REDIEARTITIRD 72 DT,

Rl Ve
> o R

= =
FAHCT4 T FAHCT 4 T FAHCT 4 T FAHCT4 T

T 3 [& o L= 2 | |& o L2 : g |& o L= 2 | |& o2
2K e Pt ok o GRS £ N A o U ek o GO b°
|5 Ei Ei |5

ol s ol B ol I

Jay 7 (CLKIZRIMIL T U7 7 —4 (Data) DIEFIZEIAFIL CWEET, 4 7av/ AT
#%, QO~Q3 MR TLINT —HZEFVH T ZENTEET, 7y T 7ay 7 EBINT U, (EEOY
N DT U VRN TEE T,

TIHEBRIZV T DA EESTAHELEY, BFIEEIIRDOIHI LD TT, A/ v T OIRES
BIAAT, LED I RLET,

Ax Ax

oy

470 470 470 470 470 470 470 470

x] 52 51 co 43 &7 SE S5
] AR ENE
Sis
o 5314>2 2Dl&Q52D|&Q52D|EQ52DlEQszDlEQslenglenglegQi
2 >CK|§ 63-"’3—><:r<|g 6}63—>CK|§ 63~"’3—><:»<|g Q:>5’3—><:»<|g Q:>E‘3—>CK|§ 63~"’3—><:»<|g 63~"’3—><:»<|g gpt
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98304Hz FPGA(Cyclone, EP1C3T 144C8MN)
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B [EEREAAD
FFTIEEIBERA T TEZXTHELLY, 7+
U Z 20X [shiftregsch |, 7oy =7 41X
[shift_reg sch], fx EALMEB DO T 47 04415
[shift_ reg sch toplELFET, S FTERBY 0y
=7 e fERL L, [shift_reg sch top. Bdf|Z =5 «
ZTHRWT RN, 2L T, ADRIEXKE AT -
ALRAN s FATLTHEL XD,
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® VHDL AH

TiE, FAUEEEA VHDL THHDO L THEL LD, 74/VHF 41X shift_reg vhdll, 7'm¥=7 Ml
[shift_reg vhdl|, f EATREE D= T 07 ¢4 14 Tshift_ reg vhdl topl ELFET, S FTERBY 0y o
7N VEREL, [shift_reg vhdl top. Vhd | Z =T 4 X TEIWT FEW, ZLTC, IRODY—AUVAN AT+
T NAN e FZLTL TR ELED,
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7. VHDL DOFEak FIEIZ DT

ZAVET VHDL (IZLB IO FRR &4 F2 B EFCEELTZ, 22 TR FIEIZ DWW TEED
THEELLY,

FmBREI R AR AT oL E, BRI O E D IO RENWEL S D METLET, TR, # A3
TF X —MCEMIERZ(EDZLITRDPBLNERE A, TDO% VHDL TRIEEZRG - AL THEE
T, 20, it AT DR oD HFET I ET, TR - FaBc U CREAGR BRI O
HEDOEEZ 2 TRLl 32 ) Fiks, RO A 2 TRl 325 HiETT, BERpZcic%
2 CHELED,

Bl AT A LB, 1Y NbAHLE, EIRES S0 DEXTAEB @ AND %Y ITH
B, BIREZ SNV DEXTA LB @ OR % Y ICH AT ARIKRAHRZH L, (FHEIE
® AND/OR EL 27X DEH4y)

FPGA(Cyclone, EP1C3T 144C8MN)
47K ANDJOR 2155
S:EOLO [ e| dF% 1S
47K .
SEOLO [ o] S B Yo e
4.7k !
SEOLG [ el 5 LA §

HHERIZRDO IR0 ET,

AR H
S A B Y
0 0 0 0
0 1 0 0
0 0 1 0
0 1 1 1
1 0 0 0
1 1 0 1
1 0 1 1
1 1 1 1

T, TNTHDHIETHAL THEET,
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B TERE-wHEXICLTERRERRBROMEASHEEEATERTSIAEED )
)Y U255 B Lig B U L E T,
Y=5-4-B+S-A-B+S-A-B+S-4-B
INEZDOEE VHDL IZT D&, IRDIHITRDET,

Y <= (not S and A and B) or (S and A and not B) or (S and not A and B) or (S and A and B);
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B (ERR-HEXCLTERARENBOHEASHEEEATRBRTIIAE(ZTD 2)
(20 1 OfFmEAIEIEROEFERO THURIELL2B LNVEY A, il A £ Til

HEAML CTAHELLD, GaBlEM T T 27 — A AREOAKITERO kA S I)
Y=S-A-B+S-A-B+S-A-B+S-A-B
=S-A4-B+S-A-B+S-A-B+S-A-B+S-A-B+S-4-B
=S-A-B+S-A-B+S-A-B+S-A-B+S-A-B+S-A4-B
=A-B-(S+8)+S-A-(B+B)+S-B-(4+ A)
=A-B+S-4+S-B

Z%E VHDL (2T 5E, IRDIHZRVET,

FPGA F450




Y <= (A and B) or (S and A) or (S and B);

EWSEERIZRVEL, bold, ZO iz R CHIBEONEZWITH AL ZLIFEHLVS L
NEE A,

B (BEDHBAXEEATRRTHIAE(ED)

BIREDI AT A LB, Y ddHEx, PUEH S0 DEXILA’EB D AND %
YIATHAL, BIREE SN VU DOLXIZ AL B O OR Z Y ICH 1T AHEIK | L) L EA,
[when| L&~ TEDOEFERDOTERDINTRDET,
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Y1 <= A and B;
Y2 <= A or B:
Y <= Y1 when (S="0") else Y2;

B TEMFDEBAXEZEA TR T BIHE(ED 2)

BIREDOT AT A EB’, B Y BBoEE, BIREET SN0 DOEXILA’E'B D AND %
YOATHAL, BIRES SN T OEXTIAEB @ OR Z Y \IH 1T 5EIE | &) CEIT,
[process | SLETIf) LA > TIRDIHIZRDOTZEHTEET,
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process (A, B, S)
begin
if(S="0") then
Y <= A and B;
else
Y <= Aor B;
end if;
end process;

*

EBLLDFIETRIR T 20ET —ANAr—ATT, ZO~==27 )L TIRY BT TOAREEDH
BTHIUR, EBL0HEEZESTH RETHVEE A, LLAEND, BIEEAN KESEHEITRD
FE, BRI OMA G DT EE X TRk T 580, BiEATLASCTE X TRk 3 51FH 03, =X
IR TOPYRLTKEIRNZRKDTZENTE, Ld, HETREL THEMLCT WD AT
AMBEGITI20ETS,
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process (scan_cnt)
begin
case scan_cnt is
when “1111”7 =>
LED_DATA_R <=
LED_DATA G <=
LED_SEL <=
when “1110” =>
LED_DATA_R <=
LED_DATA G <=
LED_SEL <=
when “1101” =>
LED_DATA_R <=
LED_DATA G <=
LED_SEL <=
when “1100” =>
LED_DATA_R <=
LED_DATA G <=
LED_SEL <=
when “10117 =>
LED_DATA_R <=
LED_DATA G <=
LED_SEL <=
when “1010” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “1001” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL &
when “1000” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “01117 =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL &
when “0110” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0101” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL &
when “0100” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL &
when “0011” =>

“00000000000011117;
“0000000000000000” ;
“1000000000000000” ;

“00000000000011117;
“0000000000000000”;
“0100000000000000”;

“00000000000001117;
“0000000000000000” ;
“0010000000000000”;

“00011111100000117;
“0001111110000000”;
“0001000000000000”;

“0010010001000000” ;
“0011111111000000”;
“0000100000000000”;

“0100010000100000”;
“0111111111100000” ;
“0000010000000000” ;

“1000010000010000” ;
“1111111111110000” ;
“0000001000000000” ;

“UM11111111111107;
“M11111111111107;
“0000000100000000” ;

“11001111111001117;
R ARRRRRRRARRRRAN
“0000000010000000” ;

“10000111110000117;
‘Nz
“0000000001000000”;

“0000000000000000” ;
“01111000001111007;
“0000000000100000”;

“0000000000000000” ;
“0011000000011000”;
“0000000000010000”;

AEXveho 30 EIC
&OT, ‘RERT—HERF
YUEEEH DTS
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signal led_reg E
signal led_reg F

std_logic_vector (0 to 31);
std_logic_vector (0 to 31);

COl&JITEHEFT

begin T, LEfI 16 EVrET
process (SW) £ 16 EvhEERLT
begin &5 32 EwhkIZLTLY
if(SW()="0") then 7,
Green Red
led_reg F <= “1111111111111111” & “11111111111111117;
led_reg E <= “1111111111111111” & “1000000000000001”;
led_reg D <= “1100000000000011” & “1011111111111101”;
led_reg_C <= “1100000000000011” & “1010000000000101”;
led_reg B <= “1100111111110011” & “1010111111110101”;
led_reg_A <= “1100111111110011” & “1010100000010101”;
led_reg 9 <= “1100110000110011” & “1010101111010101”;
led_reg_8 <= “1100110000110011” & “1010101001010101”;
led_reg_7 <= “1100110000110011” & “1010101001010101”;
led_reg_6 <= “1100110000110011” & “1010101111010101”;
led_reg 5 <= “1100111111110011” & “1010100000010101”;
led_reg 4 <= “1100111111110011” & “1010111111110101”;
led_reg_3 <= “1100000000000011” & “1010000000000101”;
led_reg_2 <= “1100000000000011” & “1011111111111101”;
led_reg 1 <= “1111111111111111” & “1000000000000001”;
led_reg 0 <= “1111111111111111” & “11111111111111117;
elsif(SW(6)="0") then
Green Red
led_reg F <= “1111000011110000” & “1100110011001100”;
led_reg_E <= “1111000011110000” & “1100110011001100”;
led_reg_D <= “1100001111000011” & “0011001100110011”;
led_reg_C <= “1100001111000011” & “0011001100110011”;
led_reg_B <= “0000111100001111” & “1100110011001100”;
led_reg_A <= “0000111100001111” & “1100110011001100”;
led_reg_9 <= “0011110000111100” & “0011001100110011”;
led_reg_8 <= “0011110000111100” & “0011001100110011”;
led_reg_7 <= “1111000011110000” & “1100110011001100”;
led_reg_6 <= “1111000011110000” & “1100110011001100”;
led_reg_5 <= “1100001111000011” & “0011001100110011”;
led_reg_4 <= “1100001111000011” & “0011001100110011”;
led_reg_3 <= “0000111100001111” & “1100110011001100”;
led_reg_2 <= “0000111100001111” & “1100110011001100”;
led_reg_1 <= “0011110000111100” & “0011001100110011”;
led_reg_0 <= “0011110000111100” & “0011001100110011”;
elsif(SW(7)="0") then
Green Red
led_reg F <= “1111111111111111” & “0000000000000000”;
led_reg E <= “1111111111111111” & “0000000000000000”;
led_reg D <= “1111111111111111” & “0000000000000000” ;
led_reg_C <= “1111111111111111” & “0000000000000000” ;
led_reg_B <= “0000000000000000” & “11111111111111117;
led_reg_A <= “0000000000000000” & “11111111111111117;
led_reg_9 <= “0000000000000000” & “1111111111111111”;
led_reg_8 <= “0000000000000000” & “1111111111111111”;
led_reg_7 <= “0000000000000000” & “0000000000000000”;
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led_reg_6 <= “0000000000000000” & “0000000000000000”;
led_reg_5 <= “0000000000000000” & “0000000000000000”;
led_reg_4 <= “0000000000000000” & “0000000000000000”;
led_reg_3 <= “1111111111111111” & “11111111111111117;
led_reg_2 <= “1111111111111111” & “11111111111111117;
led_reg_1 <= “1111111111111111” & “11111111111111117;
led_reg 0 <= “1111111111111111” & “11111111111111117;
else
Green Red
led_reg_F <= “0000000000000000” & “00000000000011117;
led_reg_E <= “0000000000000000” & “0000000000001111”;
led_reg_D <= “0000000000000000” & “0000000000000111”;
led_reg_C <= “0001111110000000” & “00011111100000117;
led_reg_B <= “0011111111000000” & “0010010001000000”;
led_reg_ A <= “0111111111100000” & “0100010000100000”;
led_reg 9 <= “1111111111110000” & “1000010000010000”;
led_reg_8 <= “1111111111111110” & “11111111111111107;
led_reg_7 <= “1111111111111111” & “11001111111001117;
led_reg 6 <= “1111111111111111” & “1000011111000011”;
led_reg 5 <= “0111100000111100” & “0000000000000000;
led_reg_4 <= “0011000000011000” & “0000000000000000”;
led_reg_3 <= “0000000000000000” & “11111111111111117;
led_reg_2 <= “0000000000000000” & “0000000000000000”;
led_reg_1 <= “0011001100110011” & “0000000000000000;
led_reg_0 <= “0011001100110011” & “0000000000000000;
end if;

end process;

process (CLK)

begin

if (CLK’event and CLK="1") then

div_cnt <= div_cnt + 1;
end if;

end process;

div_clk <= div_cnt (11);

process (div_clk)

begin

if(div_clk’event and div_clk="1") then
scan_cnt <= scan_cnt + 1;

end if;
end process;

process (scan_cnt)

begin
case

scan_cnt is

when “11117 =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL &

when “1110” =>
LED_DATA_R <=

led reg F(16 to 31);
led reg F( 0 to 15);

“1000000000000000”;

led_reg E(16 to 31);

LED_DATA_G(0 to 15)I< led_reg F(0O
to 15)%, LED.DATAR(0 to 15)I<
led reg F(16 to 31)&DHEET , =
DESZRYBBZLTDIEBD—EB
EASARTBHENTEET,
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LED_DATA_G <=
LED_SEL <=
when “1101” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL =
when “1100” =>
LED_DATA R <=
LED_DATA_G <=
LED_SEL <=
when “1011” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “1010” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL =
when “1001” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “1000” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “01117 =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0110” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0101” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0100” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0011” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0010” =>
LED_DATA_R <=
LED_DATA_G <=
LED_SEL <=
when “0001” =>
LED_DATA_R <=
LED_DATA_G <=

led_reg E( 0 to 15);

“0100000000000000” ;

led_reg D(16 to 31);
led_reg D( 0 to 15);

“0010000000000000” ;

led_reg C(16 to 31);
led_reg C( 0 to 15);

“0001000000000000” ;

led_reg B(16 to 31);
led_reg B( 0 to 15);

“0000100000000000” ;

led_reg A(16 to 31);
led_reg AC 0 to 15);

“0000010000000000” ;

led_reg 9(16 to 31);
led_reg 9( 0 to 15);

“0000001000000000” ;

led_reg 8(16 to 31);
led_reg 8( 0 to 15);

“0000000100000000”;

led_reg 7(16 to 31);
led_reg 7( 0 to 15);

“0000000010000000”;

led_reg 6(16 to 31);
led_reg 6( 0 to 15);

“0000000001000000” ;

led_reg 5(16 to 31);
led_reg 5( 0 to 15);

“0000000000100000”;

led_reg 4(16 to 31);
led_reg 4( 0 to 15);

“0000000000010000” ;

led_reg 3(16 to 31);
led_reg 3( 0 to 15);

“0000000000001000”;

led_reg 2(16 to 31);
led_reg 2( 0 to 15);

“0000000000000100”;

led_reg 1(16 to 31);
led_reg 1( 0 to 15);
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/***********************************************************************/

/* */
/* FILE ‘prog01_7seg.c */
/* DATE :Tue, Nov 13, 2007 */
/* DESCRIPTION :Main Program */
/* CPU TYPE -H8/3687 */
/* */
/* This file is -rogrammed by TOYO-LINX Co.,Ltd. / yKikuchi */
/* */

/***********************************************************************/

/************************************************************************

A9V —FI74AI)L
************************************************************************/

#tinclude <machine.h> // H84FEHDHESEHES
#include “iodefine.h” // W& /0 DS NILESE

/************************************************************************

EHT T DES ROM
************************************************************************/

//RIRT—4
const unsigned char SegledDatal[][2] = {

}

{0x01, 0x00}, {0x02, 0x00}, {Ox04, 0x00}, {0x08, 0x00}, // O, 1, 2, 3
{0x10, 0x00}, {0x20, 0x00}, {0x01, 0x00}, {0x00, Ox01}, // 4, 5, 6, 7
{0x00, 0x02}, {0x00, 0x04}, {0x00, 0x08}, {0x00, 0x10}, // 8, 9,10, 11
{0x00, 0x20}, {0x00, 0x01}, {0x00, 0x02}, {0x00, 0x04}, //12,13,14,15
{0x00, 0x08}, {0x08, 0x00}, {0x10, 0x00}, {0x40, 0x00}, //16,17,18,19
{0x00, 0x40}, {0x00, 0x02}, {0x00, 0x01}, {0x01, 0x00},  //20, 21, 22, 23
{0x20, 0x00}, {0x40, 0x00}, {0x00, 0x40}, {0x00, 0x04}, //24,25, 26, 27
{0x00, 0x08}, {0x08, 0x00}, {0x10, 0x00}, {0x20, 0x00}  //28, 29, 30, 31

/************************************************************************
JO—NILVEBDEEEA = v 54 X (RAW)
************************************************************************/

// LED RRICEAGR LI-EH

unsigned long SegledBuf[2]; //FR/Nv T 7

/************************************************************************

************************************************************************/

B DEE
void init_io(void);
void main(void) ;
void set_7seglLED_cont (void) ;
void wait(void);
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3. FICE¥K% VHDL CA 195

74 VHZ 21X Tmicom_Tseg vhdl ), 7’1y =7’ 1 d T micom_7seg vhdl], % FATBEE O =T ¢
T 441X micom_Tseg vhdl top] L ET, A FTERBY Ty =7 ER%L, micom_7seg vhdl_top.
vhd | Z# =T 4 ZTRWT I, ZL T, IRDY—AYARNE AT) a3 /R AL« FITLTHELLD,

—— FPGA Training Board (B6101)
— 7Segment LED Controller

— File : micom_7seg vhdl top. vhd
—— Date : 2007-11-14

— Family : Cyclone

— Device : EP1C3T144C8

—— Designed by TOYO-LINX Co.,Ltd. / yKikuchi

[ibrary IEEE;

use |EEE.std _logic_1164.all;

use |EEE.std_logic_arith.all;
use |EEE.std_logic_unsigned. all;

entity micom_7seg_vhd|_top is

port (
D : in std_logic_vector (7 downto 0) ;
AO : in std_logic;
WR_N : in std_logic;
CS_N : in std_logic;
LED1A : out std_logic;
LED1B : out std_logic;
LED1C : out std_logic;
LED1D : out std_logic;
LED1E : out std_logic;
LED1F : out std_logic;
LED1G : out std_logic;
LED1DP out std_logic;
LED2A : out std_logic;
LED2B : out std_logic;
LED2C : out std_logic;
LED2D : out std_logic;
LED2E : out std_logic;
LED2F : out std_logic;
LED2G : out std_logic;
LED2DP out std_logic
)

end micom_7seg_vhdl_top;
architecture RTL of micom_7seg_vhd| _top is

signal ledl : std_logic_vector (7 downto 0) ;
signal led2 : std_logic_vector (7 downto 0) ;
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4. V7T REZEFIATS

ZIT, AL FPGA A G T T B AN LED IR RTAHIENTEEL, S EIT
787 ANLED 2 fH721F T3 L, H8/3687 I Ly 1I/O NEE/2DT, BIZ FPGA ZlA G
BaKTH, EEODBLIVERE A, LoL, LED MO My MIh o720, A2 O 1/0 73
FEFITIROLIN TN DL, 2O EOEN H TEET,

T, LEZXTHDE, A1Al 16 HlD LED KDzl AaMEHA LI 1/0 13 11 BT
T, Fdb, SENIEFNBNRDOTELET S, LI SINTHL THIWVDOTT N, 95 Lo & i Lns
L7cnWg, VOB LHVET, BIEDOEZ X T ORERIFIANTL L TA L F—T2— AT HHDOTL
770 FIT, ©IB Lo N T ADICITIVTAH—T 22— AT ARSI THAELED,

T INA R DIVT A =T 2—AZHWNANALR R 35D £7 (Microwire, SPI, I*C 72&),
7272, AENEEE T 16 Ev b T —H 72172 O TH B REIZLELTZ, IROXAI T F v — &
TEEWY,

cs L
T e R al e aRakaRaRakaRa R ak ek e I

CATA I LEDIF\I LEC 1B I LEC: 1 I LEDIDI LEC1E I LEDIFI LEC G ILEDIDDI LEC:24 I LEC:2B I LEC2C I LED2DI LEDZE I LED2F I LEC:2G I LECZDP }—

PR — o b v f 2 Ts Foal s Te b7 Te T Twldufelsfuls Topb—

b

CS % High I2L T SCLK DN H ERVTLED 5 —4#% 1 By D ANLET, NEFTE Y
N E AR, 16 EYRASILTZS SCLK DN H T TR REZEFLET,

B
DIV ET, w0
M HEYL =
FLo1, =

< x o, 55
Cyclone O L
AXEtL THAE
LXD, XA H&/3687 Cyclone
F ¥ —brbR RAL
LTy 7hv 40x8
AR ZFHT 5
ZElZLET, 7

33 s 77

F OV A ALY %
PEO

L s e B S e e ]

Esssssss

I
iy

Esssssss

L s e B S et e ]

LA | |
(] (= L] (W)

[ micom_7seg 2_
sch|, 7oy =7
B 4 =8
[ micom_Tseg 2_
schl, & ENViBsE DO =T 47 444 1% Tmicom_Tseg 2 sch top | ELFET, S FETEBV Ty =/ Ak
%L, Tmicom_7seg 2 sch top. bdf|Z =T 4 Z TCHHWTFEW, ZL T, ROEIKXEZ N Sjea 34
Ve FELTLCTHELLD
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ST, YERDZ L7205, TK-3687Tmini D717 I AL E LT URR0EE A, /NA/73—H8 T

[prog02_Tseg. mot | Z X 70 —R«EITL THELLD, V—AVANIKRDEBYTT,

/***********************************************************************/

/% */
/* FILE ‘prog02_Tseg. ¢ */
/* DATE :Fri, Nov 16, 2007 */
/% DESCRIPTION :Main Program */
/* CPU TYPE H8/3687 */
/* */
/* This file is programed by TOYO-LINX Co.,Ltd. / yKikuchi */
/% */

/***********************************************************************/

/************************************************************************

A29IL—FKI274)L
************************************************************************/

#tinclude <machine.h> // H8¥EHEDHGEE[ES
#include “iodefine.h” // W& /0 DS NIILEFE

/************************************************************************

EHT )7 DES ROW
************************************************************************/

//RRT—4
const unsigned char SegledData[][2] = {

{0x01, 0x00}, {0x02, 0x00}, {0x04, 0x00}, {0x08, Ox00}, // O, 1, 2, 3
{0x10, 0x00}, {0x20, 0x00}, {Ox01, 0x00}, {0x00, 0xO1}, // 4, 5, 6, 7
{0x00, 0x02}, {0x00, 0x04}, {0x00, 0x08}, {0x00, 0x10}, // 8, 9,10, 11
{0x00, 0x20}, {0x00, 0x01}, {0x00, 0x02}, {0x00, 0x04}, //12,13,14,15
{0x00, 0x08}, {0x08, 0x00}, {0x10, 0x00}, {0x40, 0x00}, //16,17,18, 19
{0x00, 0x40}, {0x00, 0x02}, {0x00, 0x01}, {0x01, 0x00}, //20, 21, 22, 23
{0x20, 0x00}, {0x40, 0x00}, {0x00, 0x40}, {0x00, 0x04}, //24,25, 26, 27
{0x00, 0x08}, {0x08, 0x00}, {0x10, 0x00}, {0x20, 0x00}  //28, 29, 30, 31

};

/************************************************************************
SO—NILVEHDEEZEEA =2 v 54 X (RAN)
************************************************************************/

// LED RRICEEfR L-ZE#

unsigned long SeglLedBuf[2]; //FTr/\v T 7

/************************************************************************

B NEZ=
e L f L e Y4
void init_io(void);
void main(void) ;
void set_7seglLED_cont (void) ;
void wait(void);

/************************************************************************
AALoT7agS5 A

************************************************************************/
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& 5 3% : TK-3687mini (FPGA 15 AR)

TK-3687mini EP5azR
[ [ BaEe %l A—h e EES

1ut HD64F3687FP RENESAS 1

2[u2 MAX232ACSE MAXIM 1

3[us S24Cxx(NM/NW) ST 1{12CBus{t#kEEPROM
4|REG1 TA48MO5F(S) R HEETWAR

5

6]X1 CX-8045G (20MHz) P e w 1]XDIP+5 Ay ) R A

7|x2 32.768kHz 1[X)—K242

8

9[D3 1SS133-T72 ROHM 1[%)—F4247

10|LED1 1|2 —FK -Flat3& F

11

12[R1 1k~ 10k Q (1608) 1[LED1 D¥EE THREE

13|R2 100 2 (1608) 1

14|R3,4,5.6 4.7k Q(1608) 4 ‘

15|RA1,2 BCN16-4AB471J BI 2|13216 AR - A7) 4% F
16|RA3.4 BCN16-4AB472J~103J BI 2132169 A X - 7) 4% F
17

C1,2,5,7,8,13,1

18 4151691 0.1 1 F (1608) 10

19/C3,19 A7 L F/16V (BfE) o[ —K&a47, C1OIZ=ELAL
20(C4,6,17,18,20 |10 F/6.3~16V (EfE) 5|%1)—K5247
21[(C9,10,11,12 |15pF (1608) 4
22
23[SwW1 SKHHAK/AM/DC ALPS 1>p1P/ Ry —>
24
25[CN1 B2P-SHF-1AA JST HE3EGREEEIRAR
26{CN3.4 HIF3FB-30DA-2.54DSA HRS 2 CN4(15€ AR
27|CN5 D-Sub9pin AR, SATUT L
28[CN6 3pin AJL— 1157 27 LE—Fr ZELAEN
29|CN7 B7B-ZR JST 1 [EstEmEm- 1 5mmE v F L —, EELAN
30{CN8 1| H—ARE—42EJE, EELALZWN
31 (CN)p60~67 3pin A)L— 8| —RE—4MA-254mmE Y F R —, LA
32
33|JP1 2pin A )L— 1A R—FEEAHE - 254mmE Y F R )L—
34[JP2 INF—2 %N 1
35[JP3 INF—2 %N 1
36
37[PcB B6090 BEUVOR 1
38
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Cyclone“EP1C3T144C8N"DEVFZH Ay

E5 %% E &S| CN1| CN6 E5% M| E &S| CN1| CN6
10100 36 3 Kvbk<k1Jw9XLED, R1 10300 108 5|H8/3687, P31
10101 35 4 Kybk< kw9 XLED, R2 10301 107 6|H8/3687, P30
10102 34 5 Kybk< kw9 XLED, R3 10302 106 7|H8/3687, P33
10103 33 6 Ry k< kw2 XLED, R4 10303 105 8|Hs/3687,P32
10104 32 7 Rybk< kw9 XLED, R5 10304 104 9|H8/3687, P35
10105 31 8 Kybk< kw9 XLED, R6 10305 103 10|H8/3687, P34
10106 28 9 Kybk< kw9 XLED, R7 10306 100 11|H8/3687, P37
10107 271 10 Kybk<kJy9 XLED, R8 10307 99 12|H8/3687, P36
10108 26] 11 Kwk< kw9 XLED, R9 10308 98 13|H8/3687, P51
10109 25 10309 97 14(H8/3687, P50
10110 12 10310 96 15[H8/3687, P53
10111 11]..14 Byb<hYy ALED, R12_ 110311 94 16{H8/3687, P52 ...
10112 10[ 15 Ryk< kw5 ZXLED, R13 10312 91 17|H8/3687, P55
10113 71 16 Kyk<kJwSZXLED, R14  |I0313 85 18|H8/3687, P54
10114 6| 17 Kyk< kw5 ZXLED, R15  |I0314 84 19|H8/3687, P57
10115 5/ 18 Kyk<hk!)wySXLED, R16  |I10315 83 20|H8/3687, P56
10116 4l 21 Kybk< kw9 XLED, M 10316 82 23|H8/3687, P61
10117 3| 22 Fyb< b9 XLED, N 10317 79 24|H8/3687, P60
10118 2| 23 Rwhk< kw9 ALED, O 10318 78 25(H8/3687, P63
10119 1| 24 Ry k< kw42 XLED, P 10319 77 26(H8/3687, P62
10320 76 27|H8/3687, P65
10321 75 28|H8/3687, P64
10322 74 29|H8/3687, P67
10323 73 30[{H8/3687, P66
EEZ | E— &= | CNI| CN6 EB % E—&=]|CNI|CN6
10200 144 29 Fybh< kw9 XLED, G1 10400 72 35|SW1
10201 143 30 Fyb< k)9 XLED, G2 10401 Al 36/SW2
10202 142 31 Fybh< k)9 XLED, G3 10402 70 37|Sw3
10203 141] 32 Ryb<hYyZALED, G4 10403 69 B8 SWA .
10204 140 33 Fybh< k)9 XLED, G5 10404 68 39/SW5
10205 139 34 Fybh< k)9 XLED, G6 10405 67 40|SW6
10206 134 35 Fybh< kw9 XLED, G7 10406 62 41|SW7
10207 133] 36 Fyb< k)9 XLED, G8 10407 61 2| 5-
10208 132 37 Fybh< k)9 XLED, G9 10408 60 43|74 A2 FLED-2, a
10209 131 38 Kyk< kw2 ZXLED, G10  |I0409 59 44|74 A2 RLED-2, b
10210 130| 39 Kyb< kv XLED, G11 10410 58 45|74 A2 FLED-2, ¢
10211 129 40 Fyb<h)wHRLED, G12_ |10411 57 46|72 AURLED=2,d
10212 128 41 Ryhk< kw5 XLED, G13  [l0412 56 47|74 A2 RLED-2, e
10213 127| 42 Ryk< kw2 XLED, G14  |l0413 55 48|74 A RLED-2, f
10214 126 43 Rybk< kw2 XLED, G15  |l0414 54 49|74 A2 RLED-2, g
10215 125 44 Rybk< kw42 XLED, G16  |I10415 53 50{7+%4 A FLED-2, dp
10216 124 45 Rybk< kw9 XLED, A 10416 52 51|74 A KLED-1, a
10217 123 46 Kybk< kw9 XLED, B 10417 51 52|74 A2 KLED-1, b
10218 122 47 Rybk< kw9 XLED, C 10418 50 53|74 A2 RLED-1, ¢
10219 121 48 Ry k< kw42 ZXLED, D 10419 49 54[727 AVKLED-1,d
10220 120 49 Fybk< kw9 XLED, E 10420 48 55|7t4 A2 RLED-1, e
10221 119 50 Rybk< kw9 XLED, F 10421 47 56|74 A2 RLED-1, f
10222 114 51 Rybk< kw9 XLED, G 10422 42 57|74 A KLED-1, g
10223 113| 52 Fyb<h)ySRLED, H 10423 41 58|74 A~ FLED-1, dp
10224 112 53 Fybh< k)9 XLED, I 10424 40 59
10225 111 54 Fybh< kw9 XLED, J 10425 39 60
10226 110| 55 Fybh< kw9 XLED, K 10426 38| 12| 61|Fyb<h)voXLED, R10
10227 109| 56 Rybh<hk1)y9ZLED, L 10427 37 13| 62|Fyk<h)yHRALED, R11
EEZFh E~ & =] CN1| CN6 E=ZFh| E~ & =] CN1| CN6 _
CLKO 16| 19 CLK2 93 21| FEIRES 1—IL 9.8304MHz
CLK1 17 20 CLK3 92 22
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T—ILRBOEREFELARK

B J-ILRBOREF

MR E A 7 — RO X TERD T LM A FIX FORDESIZ, NOT (X[ J, AND
(%0, OR (X[+], EXOR |ZI® | T9", NAND & NOR /%, AND & OR & NOT ZflAAbE TEHA

LET,
AND OR NOT NAND NOR EXOR
A-B A+ B A 4-B A+ B A®B
1 1 1 = 1
D | D || D | D | o
= = = = =
TAHCBG

TIHCES TIAHCZEZ TAHCEEA TAHCEZ TIAHCES
AT th7) AT A | AT | AT th7) AT th7) AT tHh7)
A B Y A B Y A Y A B Y A B Y A B Y
0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0
1 0 0 1 0 1 1 0 1 0 1 1 0 0 1 0 1
0 1 0 0 1 1 0 1 1 0 1 0 0 1 1
1 1 1 1 1 1 1 1 0 1 1 0 1 1 0
B J-LREOAK
Oz LR OfE A 1ER]
A+B=B+ 4 A+(B+C)=(A+B)+C
A-B=B-A4 A-(B-C)=(4-B)-C
@FrBiEH] @R—yEH]
A-(B+C)=A-B+A-C A+A=A4
A+(B-C)=(A+B)-(A+C) A-A=A4
O EA] ©ffiociEAl
A+A-B=4 A+ A =1
A-(A+B)=4 A-A=0
@ eiEAl @R FENLH L DEH
A=A A+B=A4-B

B=A+B
OtE LN @
A+0=4 A+1=
A-1=4 A-0=0
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—— FPGA Training Board (B6101)
—— Demo-01

— File : demo_01_top. vhd
—— Date : 2007-09-26

— Family : Cyclone

— Device : EP1C3T144C8

—— Designed by TOYO-LINX Co.,Ltd. / yKikuchi

|ibrary IEEE;

use |EEE.std_logic_1164.all;

use |EEE.std_logic_arith.all;
use |EEE.std_logic_unsigned. all;

entity demo_01_top is

port (
CLK : in std_logic;
LED_SEL : out std_logic_vector (15 downto 0) ;
LED_DATA_R : out std_logic_vector (0 to 15);
LED_DATA_G : out std_logic_vector (0 to 15);
SW : in std_logic_vector (7 downto 1);
BUZZ : out std_logic;
LED1A : out std_logic;
LED1B : out std_logic;
LED1C : out std_logic;
LED1D : out std_logic;
LED1E : out std_logic;
LED1F : out std_logic;
LED1G : out std_logic;
LED1DP : out std_logic;
LED2A : out std_logic;
LED2B : out std_logic;
LED2C : out std_logic;
LED2D : out std_logic;
LED2E : out std_logic;
LED2F : out std_logic;
LED2G : out std_logic;
LED2DP : out std_logic
),

end demo_01_top;

architecture RTL of demo_01_top is

signal div_cnt : std_logic_vector (31 downto 0) ;
signal div_clk : std_logic;
signal scan_cnt : std_logic_vector (3 downto 0);
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signal shift_clk std_logic;

signal direction std_logic_vector (1 downto 0) := “00";

signal buzz_osc std_logic_vector (6 downto 0);

signal count_clk std_logic;

signal counter0 std_logic_vector (3 downto 0);

signal counterl std_logic_vector (3 downto 0);

signal count0_en std_logic = "1";

signal countl_en std_logic = "1";

signal ledl std_logic_vector (7 downto 0);

signal led2 std_logic_vector (7 downto 0);

Green Red

signal led reg F std_logic_vector (0 to 31) := “0000000000000000” & “1110000000011111";

signal led reg E std_logic_vector (0 to 31) := “0000000000000000” & “11000000000011117;

signal led_reg D std_logic_vector (0 to 31) := “0000000000000000” & “1000000000000111";

signal led_reg G std_logic_vector (0 to 31) := “0001111110000000” & “0001111110000000";

signal led_reg_B std_logic_vector (0 to 31) := “0011111111000000” & “0010010001000000";

signal led_reg_A std_logic_vector (0 to 31) := “0111111111100000” & “0100010000100000";

signal led_reg_9 std_logic_vector (0 to 31) := “1111111111110000” & “1000010000010000";

signal led_reg_8 std_logic_vector (0 to 31) := “1111111111111100” & “1111111111111100”;

signal led_reg_7 std_logic_vector (0 to 31) := “1111111111111110” & “1100111111100110”;

signal led_reg_6 std_logic_vector (0 to 31) := “1111111111111110” & “1000011111000010”;

signal led_reg_ 5 std_logic_vector (0 to 31) := “0111100000111100” & “0000000000000000”;

signal led_reg 4 std_logic_vector (0 to 31) := “0011000000011000” & “0000000000000000”;

signal led_reg_3 std_logic_vector (0 to 31) := “0000000000000000” & “11111111111111117;

signal led_reg_2 std_logic_vector (0 to 31) := “0000000000000000” & “0000000000000000”;

signal led_reg_1 std_logic_vector (0 to 31) := “0011001100110011” & “0000000000000000”;

signal led_reg 0 std_logic_vector (0 to 31) := “0011001100110011” & “0000000000000000”;
begin

process (CLK)

begin

i f (CLK" event and CLK="1") then

div_cnt <= div_ent + 1;
end if;

end process;

div_clk <= div_cnt(11);

shift_clk <= div_cnt(19);
buzz_osc <= div_cnt (15 downto 9) ;
count_clk <= div_cnt(18);

process (div_clk)

begin
if(div_clk’event and div_clk="1") then
scan_cnt <= scan_cnt + 1;
end if;

end process;

process (scan_cnt)
begin
case scan_cnt is
when “11117 =>
LED_DATA_R <= led_reg_F(16 to 31);
LED_DATA_G <= led_reg_F( 0 to 15);
LED_SEL <= ”1000000000000000";
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