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8% A A2 Atk eA HBECOMBOS) Tex LCD wtt £5 AA A0 W
FE 37 o 9] "ol 45k Aol Holua $H £E7F WE Ao
AsUth

o

AL 98, 24, S4E4 5 EAEE BI doly g UM EAY s
o 4402 E4Y $I1E 47h RER 2IT Y= 5Ho] 9%

4) 7-Segment Array

% 8AE Y =AE EAT & U=EF FAE 7-Segment 2E YUt ZF Segmento] A
AL3E H1o 8 £0]7] 93] Segment®] Common HE o] &3l SegmentE 3+



He

Mest, o|¥7 MUE Segmento] data FL AEY WAL olgste] Aojgc
wret A FPGA 1/07F A|gtE o] 9l RolA e Wo= Brf we 7-SegmentS Aol
4 ggyth

5) High light LED

3 8719 | B¢ THE LEDZ TAH] A&yt ueA mo AEe 2L i
LEDY B2 B & 4 A&yt
6) Dot Matrix LED

10x14 EER A= Dot Matrix LEDEA Ao 479 B2} EL= 1249 FF L HA
g = JEE FAHISYL

7) Piezo

54 3719 29 228 A7 A A= E BAsts FAAUTh 10KHz ~ 1Hze]
29 228 g5 g W20E 29 ¢ 4 dsUt IFINE ASE BE
wol gixshn gleysh

8) Key pad

3X 49 7] W= BES A4l £2 1~ 0% 448 B T & Y= 29AE A
s uuth 2979 BHe 20 $AS ol gald AojE AEF T4 Hol 9

Ut 2oz AL 4 3+ 22l Columnd}t Row &FelE& “Scan Dir' A9AE

Tl A9 & 5 A5y

9) HE AQ|X|

- Y QEe & 4 Q=S WE 29X A2 T4l Hol Yavth of WE
°1l gE EAL BEC] BrHe] daUth B A9XdE APPL BANA A%
527t 27 ol glo] MES YL G4 W 4 Yt

10) HA A QIX|

168129 WA S 9% Dip B 29X YUtk o 29Xt AW BA 3
27k Wl X gonz wME 2K $E2 A8F A F4H o] 5

A e 4 Yyt

11) Step Motor

47ho) HolE S Ba 1A AR WA, 24 oA WA, 124 A% Yo mEE
|

T35 Ut oA olad doleel Asel wed 2EH AT Y= FHA

Zzo] et mE Fo| FAsH: WAS AT Yt RHE AN eVt EF
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uE e 54g FANI A% ANAAE RAsL glol, mE e AolE ©S o
A g & s

12) IrDA

olgstel wmH HEe A W] Y
L BEL 1AL YeUn 4
wE g Aol WAsE ol o
FRE 4+ 9&Urh

ofr

A Fug AFEY Yo mopxl %fL
&, FAl7] Abole] R4 dlolg FAld o] &

#2718 st RER ;ung} HSDL-3600 17}
2 A4t dE3te Az7he] AA EA AL

I—\ m_r‘ ﬂ]lO
TS
3o

o rlllﬂl

13) Memory

512K Bit9] SRAMI} 16M Bit9] Flash Memory2 A= o] 9o SRAMI} Flash Memory
72zt Wxol dolg e Fo EYHor A7t ASFUL olHF HmAS
o A& Aojstd HEE F9Z AT 4+ J=F FAN FdsUT 2= A
35 2E Yo AAst2 st

14) VGA ZE

A4 VGA BUEHE 15T 4 == tXg RGBE oY 21 RGB Alsz H33|
£ 4 9+ DIA Converter7t AA = o] o 1024 X 768 A= 2o 24-bit RGB Z ¥
2 FEY 4 =2 P4 AUt

15) RS-232 E4l ZE

PC S9] 7 5AE9 RS-232 ZES}S FAL A% AgY EEYUT 97 Males
2707 Aol gy

16) USB to Serial ZE

Agd BAL 317 93 ZEEZR RS-232 ZEE X YsHR 4L TAEO A USB £
EE o|&3td AFE 4 9= FA dUth AYd= fuio| AR FT2328 A3t
32, http:/www.ftdichip.com/ol A Q=908 Salo|HE MAA st A& Hutl

17) PS/2 ZE

PCe o4 AAE ALHE PSR 7|REY uteAE A 7|RE AEEHY uhp
2 AEEYHE A B 4 & Ps2 AYH 272 T dS5UTh

18) &t& HZE

]2 Application X AMLAAA AZFgE FRE AZ37] $% ZEZE 508 Male
AYdE 2 FAEo 9on 2 XEE AFgUt

19) &%t Z E(Daughter)

10 ®



e
ZH el 509 &3 AYE &7

wEL
BEOE ASE, AW/RY 209 TYg AYY 4 It BE So| FAH U
Y},

sl AP & Y& EEYUL o
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1.5 MZF A4

- & N
. - Altera : Cyclone Il Series (EP2C35~70F672), User I/O : 422 ~ 475
FPGA Device

- Xilinx : Spartan-3 Series (XC3S1000~4000FG676), User I/O : 391 ~ 489

- Altera: EPCS16

Configuration ROM .
- Xilinx : XCFO8PV0O48 or XCF16PV048

SRAM 256K x 16 bit High Speed Static RAM

Flash 128 Mbit Embedded Flash Memory (Option)

Clock 50MHz base board Oscillator 1EA, Ext User clock

VGA 1024 x 768 Resolution 24-Bit True-color VGA port 1EA

usSB USB to Serial Interface

Serial RS232 UART Port 2EA(FPGA 1/0O)

PS/2 PS/2 Keyboard or PS/2 Mouse port 1EA

Keypad 3 x 4 Key-Pad Switch

Input Button User Push-button 6EA

Input Bus Switch User 8-bit DIP Switch 2EA

LED User LED Displays 8EA

7-Segment 4-Digit 2EA(Total 8-Digit)

VFD 16 x 2 Vacuum Fluorescent Display 1EA

Dot-Matrix 14 x 10 Dot-matrix 1EA(7 x 5 Dot-matrix 4EA)

Piezo 5V Input Piezo 1EA

Motor Step Motor with Phase LED 1EA

Sensor Magnetic Sensor 1EA

IrDA Compliant 4MB/s 3V Infrared Transceiver

Ext. port 25 X 2 1/0 Expansion port 2EA(Support total 92 pin), 5V Supply
Ext. port(Daughter) 25 X 2 1/0 Expansion port 1EA(Support total 44 pin), 5V, 12V Supply
Power Input 220V/60Hz AC/Qutput : +5V, +3.3V, +2.5V, +1.8V, +1.2V
CcD X o % ofxl CD1EA

Manual AME HENM & & IIRY

- 220V power cable : 1TEA
- Serial cross cable : 1TEA

Accessory

- Parallel cable : 1EA

- Altera ByteBlaster Il download cable or Xilinx Parallel download cable : 1EA
Board Size FPGA board : 96 X 122 (mm), base board : 312 X 221 (mm)

12 ®
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2, X}F AHE3}7]

B gue ool ¥ REOR 34 FEE & d&UTH FPGAY, 2 Ao ¥, Yy
AAR, g B2 rolAn FuE A48T B o5& 2As Bad FH4L ¢
3 Zulg shelok Ptk

FPGAR L= trlulo]AE o] &3 FHZ xﬂq.g_ 3= Xo=2 HBE-COMBO I19] Base
boarde] A E F3 FPGA tutolAE RFdtel ALgo] 7H5FUTh FPGA RELS
Altera, Xilinx A9 2 F5H 9] tjulo]lA Egi]— 3t Q7] WBo, nES & Aoz
a9 duelaE B A48T 4 AUt

t2kA HBE-COMBO Il FH|o| A= Wie o] Ag §lo] AHg-o] 7Hsdyth Zh fufolx
259 FAL FPGA tutolx, 7k fulo| 29| PROM, A Y, A &, JTAG port7} 74
ol gyt wWEAM AYHE I ALY FFWOE fupols BE ©F 75
o] ZbsdYrh

I
2

HBE-COMBO 119] base boardoll A= o] &Yt o] HEL FPGA T
e 2895 Alolsts FEYYT FPGA HHlolAE A oHE 53
Wolx AHESlE BF S 7HA AU SHAT HEo] FEEH Q=
50MHz9] Fut4E 7HA3 Qe ALR AMGAZE AA FHdA A&t =
olgd Futa TS EFSt] AREEA AHESloF st EWFOl AU T
ZHA ol2d EUS d|as7] f3 AARE Fol 2SS EFHA FPGA HulolAg
Tudl F= 9L 2 sy

4z
rlr

o
A
olr

] = 1

o flo e I
okl = 2
El-l ol

g gl
p

ol 99 FFL 0HzoA 50MHz7HA] 9] 168-FE Clock Select 29 2| & o] &34

FPGA fHlo| A2 F5Fo] 7hedyrh o2 289 2 28 A5 7-Segmente]

A dEEs FoaE 39T & Ay 7-Segmento| A Fuko] SAE AT 5

31 7-Segment ol & 3719 LEDE £33 MHz, KHz, HzE &2d 4 d&Uth o]
a=h

3t 232 Base board?] 50MHze] 28L& BEF3le tulolAZ FFIE Yy

E 3o

™

(o]
> 3o

| 2] tjufe]A BEA Hxo QA oEHE ALY Fu4E FJF EF 5
ZUth o] u, Base board®] Fut4Lt 0HzE 3dfoF 3tar, tulolA BEQ Z8 Ao
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9122 olgste] User Clock B3 A4 Folof Fuith. o Aefeld mEel Dip &
o AHIHE Fastel tutol 2ol Fup: FFol ASTU 7lAH Agat
L eddolHE Half, Fulle] 5 7HA) Brgle] BE sbsatm ALgste o Adold e @
o] I FPGA Hutel Az Ag Pyt

£ HBE-COMBO Il FH]o] A= 3}
A Hfz REEI YR FAE A3 2E
] €8 XERE WA VGA ZEE RUH A&
439 PCE e AlEd B4 AES Hg FEo] ¢ %blr:} E3 USB ZE
o] &35 AlEd A AFE T 5 JdFYTh "uAFo R pS2 ZEE 0] 43l ]
Hoy oo Ag o] 43 Ao AFE 3 & & AdHYrh
W

2 ojga 9ue
ek Ao

]
L z}
L o

Ho| & AL AXEZE Display AX 2 LED, 7-Senment, Dot Matrixs°] &
Yt} =3 VFD(Vacuum, Fluorescent Display)7} &4yttt VFDE oA 9] Text LCDE} A

ofeh AL WXHAW, 7 dovd FF BAo] A% WHES 31 gomz ¥l o
A 4% 45 molm gyt ¥ AXNEE 7] W=, ME 29X, WA 29%
o Tk 48 A9AE Agstel 9o Agol AsYUTh EF PieroE A3t
of Futsol BE £ 2stel WRY 2¥S T 4 Yk Yo U, ~AHY 6y
g Agetel BE 75 AW ¥ 4 Atk BARoR AAH ANE o 8% B
A AP T 4 Y= DA ZES Agetn daun

SAEE 509 g AYE HE AHESH FPGA HHlo]lAE YAE A%
ol AR FANA ALY 5 & FEYUT fulels BE E A
EXT 1, EXT 29] 3 AdEgE 5ve] AYE Z33 Fo] 715Ut w2ty 7129
Sl AR} FPGA Application Module 2% Alo] 715& Ut} 0|83t REL X35, ¥
ZolA A HolE 7R thFt $4 ZES HBE-COMBO A A o7} 7153y

1P| FPGA Hutols HES 9o wixsta gl EXT 32 50W e &4 AYE R 5V,
i2vel AUE FF Boh Agol S UL, of Y A5l HBECOMBO 18 2%
BES FH3te] AT 4+ Yk FEYUT o|HF BES FHEL AEF, AW,
ADDA, Stereo Audio Codec Boards-©] 5yt wahA O]i'ﬁ} Ea“g HBE-COMBO I
Zalo] A&t g AEE 3 & & Iy

o= BH AHEE A% eAE Astdsyo

O =2 ztH|2 288517 QsHME AlteraAt == XilinxO| A HMEZ5H= 3|2 M| AZEY Q! Quartus

I, ISE7 ZH| =l0{oF BLICH Ol2{E M7 AmEgojs 2t ClutolA #iciol ZHoIXIAN KI5t
£ SR AZEQIOS TR0t MRS ClulolA Foj7t JHSELICH Chgol ARl 2w
o theEE F2 HUY 4 UsUch
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Download Center rosoft Internet Explorer
oOE) BIE 220 SARIEE =D ES(H &
@ 0 HAG Pedom @ 25 a-UOA B
Z2(0) | 2] hitps://wrww, aliera,com fsupport/sofiware /download/sof-download_center, himl v ol

£ ®@Z > & - & Snaglt B
~

< Literature
< Buy On-Line

icensing

Download

Home | Products |FSUBBEFS| End Markets | Technology Center | Education & Events | Corporate | Buy On-Line
mySupport | Devices | Design Software | Intellectual Property | Design Examples

fe— Home > Support > Desian Software » Download > lowiload Center & Print This Page
eiile s [=71 E-mall This Pace
» Guartus |
SOPC Builder
ModsiSim-Altera Download Center
MAX+PLUS I
Software Resources NN Downloag | Dewnload
h Jownloat =
B S \ Quartuse |l Software Downloads Software | Se™ice
Driver Instalatian Pack
Technical Documertation Start Designing
with FPGAS & CPLDs | Quartus Il Web Edition (+5.0 5P1) @2
Download & Licensing Getiweb Edition License
Dovwnilza 1 Download FREE Software Quartus Il Subscription Edition o
» Licensing Requires Paid Subseri

2 Download Nios® Il Processor
©ptional
Quartus Il EDA Support (Optianal)

Nios Il Processor Downloads --
» Guartus Il Interface 3 Wiew Online Software Demos

Nios Il Embedded Design Suite
PR UED e i —— L
» Simulation Tools

» Verification Tools

iera o Third-Party Sofware
» Physical Synthesis Tools + ModelSim®Atera =+ IP MegaStare™ ek Site.
‘erilog and YHODL simulation software. IP MegaCore® functiohs
Legacy Sw. EDA Support s YHDL 93 Simulation Model Library s Niog || Embedded Processors
Wiew by Vendor WHDL 83-compliant simulation madel library Mios |l processars and software development
“iew by Tool files tool chain

Wiew by Function

Programming Software Fres

* License Daemons Guartus || Prograrmmer (version 8.0 SP1)

License daemons for floating license Program and verify Allera® devices, now
servers includes SignalTap® Il embedded logic
anahzer viewer,
" p r « Altera Stand-Alone Programmer (ASAPZ)
Altera University Program Software Free (version 10.23)
* Quarus Il WWeb Edition (version 6.0 SP1) Prograrm and verify Altera devices

Recammended far new classes.

Driver Installation Instructions
Set up drivers for programming cables and
" hardware
* MAX-PLUSE || BASELINE tversion 10.2) Provides source code and utilties for Jam
Avaliahie for legacy designs. Not programming
recommendied for new designs.

JRunner Software
ETILELT eI ET Provides source code for embedded JTAG
selected ACEX® and FLEX® devices

programming
o MAXPLLIS Il Student Edition (version 10.2) o MicroBlaster™ Sofware

Avaliahie for fagacy materizls. Not
recommended for new classes.

* MAKPLUS Il Updates
Mot recormmended for new Gesigns.

Provides source code for embedded
programming.

Available on CD-ROM Only
Any software not listed on this page is only available

on CD-ROM. Please contact a sales representative
* Gerber Files for Fineline BGA packages or distributor for more information. b

g122 © DIES

[Z18] 2-1] ALTERA Download Center
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D: oad Center
maE BIE S

crosoft Internet Explorer
SAHIA) EXHD ESTH)

Q-0 WEG Pmgewm @3 oa JOUS

(D) ‘Ej httpes// e, wiling, comy/sInz /= il_sw_updates_home, jsp

v Bos @22 > &- @Snagh &

Language | Documentation | Download | Login | ContactUs ~

ST XILINX

Documentation | Download | Troubleshoot

Contact Support

Enter KeywordiPart #
Answers Database ¥

Advanced Search

Support

Download Center

CORE Generator Design
Examples

Power Tools
File Archive
Tutarials

MySupport
WebCase

Forums

Huvw to Find Angwers

Home : Support : Dovenload Certer

Download Center

Software & Device File Updates

- Select a Download Type v
-- Select an IZE Version -- v
-- Select an Operating Systern -- v

Software Updates.

Login o download
> Service Packs
» Data Files
> Evaluations

Design Tools

Site Map ISE Service Pack ISE Foundation ™
Cumulative patch containing updates for ISE software, excluding CORE Complete prograrmmable
Generator ™ logic design solution for
power management,
Current: 821 BP1 - Jun 30th, 2006 (Nindows § Solaris f Linug performance, cost reduction, Ld
IKE: RS T and increased productivity
EDK Service Pack Current: 8.2i-Jun 2008
Cumulative patch cortaining updates Tor EDK software, including Leam more | Download
processor IP and ModelSim liararies
Current: 811 8P2 - Apr 14th, 2006 (Windows / Solaris/ Linw ISEWebPACK™
Mext: Mo further updates AFREE, easy-to-use soffware
solution for your Xiling CPLD
ISE IP Update ot mediurm-density FPGA
Updates to ISE Intellactual Property and CORE Genarator software design on Windows and Linux
Gurrent. 8.211P1 - Jul 19th, 2006 Windows  Solaris / Linwd s ke
Mext: Mot available Learn more | Download
ISE Smarthodels EDK (Platform Studio)
Mew and updated Smarthodel sirmulation models to aid in debugging Integrated developrnent
complex components enviranment containing tools
Current: 7.1i SP4 - 8/29/2005 (Windows  Solaris f Linu to facilitate the creation ofyour
Mext Updates using iWebUpdate only after 8.2 embedded platform
Current: 8.1i- Feh 2006
Modelsim XE Libraries Leamn more | Download
Pre-compiled simulation libraries for ModelSim Xiline Edition based on
the Iatest ISE Service Pack and IP Update
ModelSim Xilinx Edition
Current: 821 8P1 and IP1 - July 25th, 2006 (Windows; e e
IKE: RS T emvironment for functional and 3
firmins uarifinofinn rn Wfind s v
EES ) o YED

[Z8 2-2] XILINX Download Center

O AF8E FPGA BE2 Meistol 2ut Zo| MABILICH A Al Folg A HUETL M
UR|SHA AHEX U2 MEfOIM MBS AHE FL FPGA ClHfolAY 24E 80| Yooz
Zo|510{0F CIHFO|AS HA50{0F ELICH Z7|0f MEoOlS ClufolA7t &Atelo] ooz bz
HMYUS QIkstols ELich,
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o
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fooer QP

[Download #l0o|g HZ]

= 0 Base EE2} FPGA ZE2| M¥ LEDY 20| MZ SHL=X]
golstm MP LEDO| 20| S02X| ¢S Z2 ¥ 70|20| M2 HAEZJU=X] E= MO

M AE (HE)E 20| Q=X Solsty| iU

0| ™oz 50 & Z2 JTAG HUYHE Sall 47 AZEQoe T2 2 0850

24 A S |t Altera Quartus IIOlAl= ProgrammerO|Al Auto Detect HES
Z =l Altera C|HIO|A (EP2C35F672)7F HO|A| ELIC} Xilinx ISEO|A
iIMPACT  OllA  Initialize Chain@Z ClHIO|A Mg SHH,  HAZAE  ClHIO|A  (XCFO8,
XC3S1000F676)7t tiatof 2o|A gLt

OlZA ClhtolA ZAS S5 A7 Mef o A

= = = o (b gl

—

i
mjo
Jtor

i 23 gdlol 2y O22E st 0
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2 dAE HA AAS 0|25t FH|Q SHE =elsl 2 + A& E9 OREE 2 0|8
5to4 Zdloll A= ClHio|A0 CH22E gfLCH CI2EEJF 2t2EE |7 AEXF et o
Eitiz SA= otAl gLUCh o ol S22 0]¢0| UL th20| X2z 0|F0 X[X| @5 &

A
2, 2ZEQ HHEOILL Alo|E2 HE HEIE =Helst ChAl Ch2si 27| gLt

AE Sae Bed gol 27 AR FREY 279 52 At doT 2y
o 2931 27t A4EHe AL FPGA Tubolso] uhet 23H tEoe AW
2 PEe o B ok 9t W Fushy] s,

1) FPGA Download (Download)

AgAL HAY BE FPGA Tulol AR AY Z2ay dolHE Asdte] 57
el s HdUT GeREd od vE 52 A & am% FRE go
AF UL offd A9 Te=E F wolgst Putel 2ol AN W] o
548 & A9 eRES 8 Folof Ty

> oo

o] W2 FPGA t¥to] 27 SRAM Bt9je]7] mjZof Ao w2 Heolge &4& B
A He A dunh dupelXo] 229 817 Mol FoF A2 HutY Al Setting

Hpo] 2 FA FofA tjufo] A9 ALE351A] ¢k ol of3| tri-stated buffer A
AR 3 FoloF FUT. o|FA do2H ZRIY F fuolle] o
d & syt ol AHe Aol fintd tutolxo] Ad w39 o

%

=

rE e
=t

L oo o

o] ZL o3 Yot P} Zo] Quartus Il HWF2] Assignments => Settingsol| A ©]
3 AYgS AR FUS 9714 A3 He Folx 9F Category oA Device
£ Agsty, et 28 & FoA Device & Pin Options.. HES 2t} o5
U &3 =He FolA A9 HE Fol Unused Pinsg A" FYdh. 1=x
Reserve all unused PinsE A 2313 “8Hel” HES &7 AAL oY

A ©
F 3
al

HF ML L ARG sHd, dutol2e] TP A T VYL 4L
e

HUYoh Xilinx tupo]j Aol A9 HEol HAA Qo] T2 wdel HAFS uhA
2 g3 9 gyt
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ALTERA Device & Pin Setting

Settings - full_demo

Categary:

General
Files
User Libraries [Current Project]
Device
Timing Requirements & Options
= ED Toal Settings
Design Entm/Sunthesiz
Simulation
Timing Analyziz
BoardLevel
Formal Yerification
Phyzical Synthesis
Compilation Process Settings
Analysis & Synthesis Settings
Fitter Settings
Azsembler
Timing Analyzer
Design Assistant
SignalT ap Il Logic Analyzer
Logic Analyzer Interface
SignalProbe Settings
Simulatar Settings
PowerPlay Power Analyzer Settings
Software Build 5 ettings
HardCaopy Settings

F ][

F [

Select the family and device you want ta target for compilation.

Eamily: | Cyclone I j
Device & Pin Options... {%J Package Ay ~
. PFin count: By -
Target device
" Auto device selected by the Fitter Speed grade: [ Any T
¥ Specific device selected in ‘Awvailable devices' list Core voltage: 1.2

~

Ayailable devices:

Show in ‘Available devices' list

¥ Show advanced devices

MNarme LEs Memor... | Embed... | PLL | ~
EF2C20F48418 18752 239616 &2 4
EF2C200240C8 18752 22916 52 4
EF2CIEF424CE 33216 403240 70 4
EF2C35F404C7F 33216 403840 70 4
EF2C35F454C8 33218 453840 70 4

EF2C35F48418 33216 453840 70 4 )
EF2CIEFE72CE 33216 493840 70 4
i 4

4 v

igration compatibility

Migration Devices...

0 migration devices selected I~

Device & Options
Dual-Purpose Pins ] Yoltage

General | Configuration

|
|

Error Detection CRC |
Unused Pins

Fin Placement |
Programming Files

Specily device-wide options far reserving all unused ping on the device. To reserve individual
dual-ouroose configuration cins. ao to the Dual-Puroose Pins tab. To
reserve other ping individually, use the Azzignment E ditar.

Reserve all unused pins:

Az input tri-stated with bus-hold k
As input tri-stated with weak pull-up

Az output diving an unspecified signal
As output diiving ground

Deszcription:

Reserves all unuzed ping on the target device inone of 5 states: as inputs that are tri-stated, as
outputs that drive ground, as outputs that drive an unspecified signal, az input tri-stated with bus-
hold. or as input tri-stated with weak pull-up.

s
ro
A

s
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2) Configuration ROM Write (Write)

FPGA HHfolAE= oA A3 A3 o] SRAM2 =2 FAHo| Qlo] Aol offHH
Z239 Holgrt &AH FLE on¥ winig oA Z2IPE ORLEE stojof
gyt o] A& A7) Y3l Configuration PROMS AME-3le] FPGA T 213 td]o]¥
£ PROM®| A7ste] Hdo] A7} € w) AFLo2 Ho|HE FPGAR ULEE 3o
Au7t sEsEs gy

Configuration PROMS Z 213 3= WS AlteraAbe} XilinxAF2] tool9] w0 A o]
#He AYS T £ dsUth oy HHL b2 et A49S 53 F A o
ulo] 2 of gt Configuration WS Fn2 3 27| vpgych

@ Altera PROM Configuration

Altera AlolA U2+ Serial PROMS Writedl”7] €34 += FPGA Device2] Serial Flash
LoaderE o]&3l= WS o] 23l 9d&5Yth walbA FPGA Deviceol] 9% Serial Flash

Loadero] WHx =Z=23% % o|&3 A X7} FPGA Device®d} dZAEo] 9= Serial
Configuration Deviced]] A& Za213 3t WAL o]l Y&yt

w2k A toolo| Al WA BRI} sof(Altera FPGA Device download file) Q& tjulo] A 9]
Serial Configuration Deviceo] ZT&713 3 4 9l 7 jic U2 HIS 3 Fojof
3ot waEbA Quartus 112 39 2l File -> Convert Programming Fileo] 4] o] 2%+ w1}
d HE S F 5 dsUT FuE A7|A APste HlwE sof HES A
Altera tufo] Ao A3 F7] 93 B2 ¥ F= AYE st Fo] Ut ¢
=9 FoA olyE wde] W Yol Aol HFYrh
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xS M85t

- Convert Programming File

onvert Programming Files

Specify the input files ta convert and the type of programming file to generate.
“f'ou can also import input file information from other files and save the conversion setup information created here for future use.

Conversion setup files

Open Cornversion Setup Data... Save Conversion Setup...

Output programming file

Programrming file bpe: |JTAG Indirect Canfiguration File (.jic]

LConfiguration device: |EPCS1 E j Mode:

File name: [ outpu_file jic

Remote/Local update difference file: |

[~ Memary Map File

Input files to conwert

El

I]

=]

=l
File/Data area | Properties |

B Flash Loader

L. EP2C35FET2 AddFile...

El S0F Data Page_(l
s full_derma, sof EP2C3EFRT2 |
Hex Oser Data ]

Generate C\Jg Cloze |

Select Devices

X

Drevice Family Device name
LIACERTE ~ LIEP2C20 S
CIALTERA 3 [CIEP2C20F255 ]
CIaPER 1l CIEP2C20F484
[l APER20F. [CIEP2C200240
[IAPEX20KC [LIEP2C35
[CIAPEX20KE CIEP2C35F484
[C1A5C devices
LI CFI devices [IEP2C350464
[ Cyclone [JEP2CED
Cyclone | [CIEP2CROF484
[CJEMEEDDED_PROCESSOR [CIEP2CH0FET2
[1Enhanced Configuration Devices [CJEP2CHOLI484
CIEPC [CIEP2cs
[CJEPC2 - CIEP2CEF256
CIEXCALIBUR_ARM CIEP2C50 208
CIFLE=10K, [CIEF2CET144
CIFLEX10KA, CIEP2C70
CIFLEX10KE CIEP2C7OFE72
CIFLE=E000 [CIEP2CTOFEas B
CIFLE®8000 CIEPzCs
g HardCopy Il ~ E EPZ2CAF256 e

ok V\QJ Cancel
12

dol 29e Fal BAL sof => jic HAR WL PHE BeFT Y o
oAA oleidt dAel @A A HHHEE HASUTH

o

U Programming file type : JTAG Indirect Configuration File (_jic)
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» MX Programming file types HE&I5I2 = Serial Configuration DeviceO %= mUZ MEH
2 & &L
O Configuration device : EPCS16
» Write ot2{= Serial Configuration deviceES MEH5]| HL|Ct. FPGA Module C|HIO|A O|ES
Hn ol & &Lt
O File name : MAst8= OtgolE
> ALEX7t MEste= TAO|ES MO{ELICH (0l @ full_demo.jic) Olmf EXEXH= jic 2 MEHSH
2 3H)\‘| Y O|E2 XOo F0{of BLICH EHE X|Hsl

=
| 2d)0l M=ol &l
U Flash Loader : Cyclone Il =) EP2C35F672 ~ EP2C70F672

» Flash Loader= &X{ O{IEH FPGA DeviceQ| LoaderE A2 ZQIX| MEHF| = o=z
X FPGA Moduled| A3t U= Cyclone Il Family0| EP2C35F672
2 22 Fo| Ltk A= J=A Eelsh = &~ ASLICH

]
rx
=2
§I=I
g}
r 1
o
o

U SOF Data : ®xf| AAISt sof I
> O7|0iMs HEtstH= iy otds MEfS] Fo{of LI SHA| AAlst ZEMEQ| FPGA
Device M =21 mQl sof I
olgA HAE vt oW Generate “1%% 8N BdS APsH U o|gA A
AE 9dg 7R3 Alterarte] Serial ROMo| =213 & FH o},

@ Xilinx PROM Configuration

Xilinx #[Ql tjujo]A® Altera tjufo] A9t ZFo] RAM ERQJ 9] Tjufo]xo]7] wjEof 3
=9 ROM €49 fufolAE Zo] AHESte] o|F3 HE R 3 s o
710l A A3k PROM2 XilinxAtoll Al 12 Z -8 Configuration PROM<QI XCF08PV048
< AHgS QlEY T

watd 7= ubZsR R XilinkAHY] tool¢l ISEE 7FR|a whd o] wWE 2]
stojof ot Spartan 3E ZHA L AEY € F
Ut o329 28S &9 ol M AYS

- Generate PROM, ACE, or JTAG File
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XS ALE35t7]

PIN Locatic

Processes:

|>

= Asynchronous Delay Heport
[EE)Pad Report
Guide Results Report
% MPPR Results Utilities
2.1\ Generate Post-Place & Route Static Timing R T (<l
Wiew/Edit Placed Design (Floorplanner) || ———cceoeen
@ Miew/Edit Routed Design (FPGA Editor)
#  Analyze Power (XPower)
; Generate Power Data
P) Generate Post-Place & Route Simulation Mc
P) Generate [BIS Model
=-()Back-annotate Pin Locations
[E)@Back-annotate Pin Report "o pin nem
@ Wiew Locked Pin Constraints
= Q@Generate Prograrmming File
[£)@Programming File Generation Report PinLocking
B, Gen P E. or JTAG File
& Configure Device (iMPACT)

s o) %P
P | Rerun

2f Processes | S Rerun Al

3 Stop

"No net nan

Open Without Updating
|i‘ Process "Generate PROM, ACE, or -":ﬂ: Properties, ..

iMPACT - Welcome to iMPACT

Please select an action from the list below
(O Configure devices using Boundary-Scan (JT&G)

|.-5«ut|3maticalls.I connect to a cable and identify Boundary-Scan chain
(=) Prepare a PROM File
(" Prepare a Systern ACE File
(O Prepare a Boundary-Scan File
SWF

7 Configure devices

|using Slave Seral mode

< Back Mext > l4 | Cancel
%

99l agoAL bit YL Configuration PROM®] AHE3 4= 9 wladz B3 ¢
3 YL BojFa Y&tk walA ISE Processes oA ATLE 3 F, 99 1
3} Zro] Generate PROM, ACE, or JTAG FileZ A3} Agiyt}.

ol F9]3 Ho] Generate Programming File®] Propertiesol 51 FPGA Start-Up ClockZ
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CCLKZ HAE 3 Folof FUrt ol FYL PropertiesE: B3 A7 o3
CategoryE Startup Options2 A =gt 283 YeuE 39 oo FPGA Start-UP
Clock& CCLKZ A 3}3 Generate Programming FileZ 3] A7y ch

u}2kA Generate PROM, ACE, or JTAG File2 A33}7] Hof o]g 3t 2ho] g7 Ho
ofoF Ut o3 #YL thE WA wat omE o HAY IS ]85t
FPGA tjulo] o] Z2 a3 & A AR FE FYSE PROMLZE TS & 3
S ol g Zdo] A=t Hol glojokA Tt PROMO] %k F&to] o|Fo] A £ JUFY
=3

o2 7 HAL 31 Generate PROM, ACE, or JTAG File& 413 A]7]®H Generate PROM,

ACE, or JTAG File 13 2] @& Z3} Z+2 #o| yE}3, PROM Configuration Fileo] o

3 W e A=aA gy

TSR EHE PROM &S A% FY 42 RFn J&Yth

- Welcome to iMPACT

U ImpactE Alslisl ClHto|A B =S St A AULCH of
203 BHYRE X 4YS stEs PROM B Of

_(ID_

=
Xilinx PROMO|| M&3H F7|
PROM File’ 0of st 222 AM3Isty ot 4™ ez dofLLct.

N
2
_t

I_
M
>\.l

U IMPACT - Welcome to iIMPACT

Please select an action from the list below
) Configure devices using Boundary-Scan (JTAG)

|.-’-‘-.ut0matica||5.' connect to a cable and identify Boundary=5can chain |
(*) Prepare a PROM File
() Prepare a Systern ACE File
() Prepare & Boundary-Scan File
ShF

() Configure devices

|using Slave Serial mode

< Back Mext » Ii [ Cancel |
L

- Prepare PROM Files
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xS M85t

U 44 mdo et 482 ol F= FUUch oM 8 220 A= "1 want to targer a ~
*RE0IM ofmst ZRO| PROME ARt UsX| MEZ & SLICH G7[olM= A Fdlof
a0 Qe Xilink PROM’ 2 MEHs) FL|Ct CH222 PROM File Format 2 2EHXQlI PROM
o273 ot HEfQ! “MCS"E MEHS FL|CE Checksum Fill Value (2 Hex Digits)= Default2
2EE0 Y= FFR 51 oS0l U= ol 0| ME=E EHe AR MY 2¥S
FELich, M Mol PROM File Namet Untitled, Location2 Z2MEJL MAUE ZCZ X|H0| &
of AELIT Ch32l J8oME ol2fst HHS st JF0| Lot ASLI

iMPACT - Prepare PROM Files

| want to target a
® Xilinz PROM

() Generic Parallel PROM
O 3rd-Party 5P PROM

PROM File Format
@ MCE (O TEK (O UFP ('C” format)

O EXD O BIN O I5C
) HEX Swap Bits

Checksum Fill Walue (2 Hex Digits): |FF |
PROM File Mame: [full_dema |

Location: |H:Wcircuit‘v‘v‘FPGA-NEWWsource_xilinx‘v\"full_demo‘v\r‘ |[ Browse,,, ]

< Back ” Next>,\J ’ Cancel l
L

- Specify Xilinx PROM Device

O o] HolME X ZH|o|M AE3stm U= CIHHO|ACI Xilinx PROME MEf#St= =g .
mhatA Sz ZHlolA At&stn U= PROMES MEHS| =1 0[2{8F PROMO| Z Ji AESt=XIE
o FolM ZHsH = A YULCh M2tM &
Module OlAM AF35tT = PROMCI XCFO8PV048 [E= XCF16PV048S MEHGHA EL|Ct,

U mata ol2ist ClHo|AS MEistn S e Z JHE MESHEXIE “Add” HES 01850
20l FH FUoh o7lolMe A CHtolA 2S5 &l AMESh= ClHiO|AE EOoiF1 Jh2

ol ¥ Solf cldtola FHotshM &els s =3 &Lt
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1 IMPACT - Specify Xilink PROM Device

[] Audte Select PROM
[] Enable Revisioning

Murnber of Revisions:

[1 Enable Compression

Select a PROM:
Position Part Mame

1] «cflBp

Add

< Back ” Mext)r\J ’ Cancel
|
- File Generation Summary
U of7|old= o] Mmkx|el =0l CHEt Summary HEHE HO{F T QU&LICH matA o|FolM =
ST

“ou have entered following information:

PROM Type: Setial
File Format mcs

Fill Yalue FF
PROM filenarme full _dermo
Mumber of PROMs 1
Position Part Mame

il weflip

Click "Finish” to start adding device files,

< Back ” Einish,\(J ’ Cancel
2

2% ©



XHZ A5}

oo Y& A o9 Xilinx PROMO| AES 3|E oY W] g Fo] &
A3t Ut gty 7oA B3 bit AL A Y Zr]oi Fropx Yo
FH JUdh olgA st FoA wheA 22X W ES ]3| “Generate File.."& ©]
438 wd WIS FPskd FUoh ofF oA oI AP grE BES HAF

gyt

1 IMPACT - H:/circuit/FRGA_NEW/source_xilinx/full_demo/full_demo.ipf - [Prom File Formatter] = (=1E3]
£} File Edit Mew Operations Opfions Output Debug Window Help =] X
PHxBEX S=XNE 31 2830 W

3 ElaveSerial
5 SelectMAP
‘E3Deskiop Configuration
[=]5ystemACE

[£]PROM File Fatmatter « || xcfo8e

38.43 % Ful

iMPACT Modes %c31000
Tull_dema bit

Available Operations are!
=pGenerate File...

PROM File Generation Succeeded

iMPACT Process Operations li

| &} Prom File Forma.., ‘

Writing file "H:\circuitiFPGA NEW\source_ xilinx)full demoh//full demo.sig". ~
Total configuration bhit size = 3223488 bits.Total configuration byte size = 402936 bhytes.// **% BATCH Cl
ff *F* BATCH CHD : setCurrentDesign —-wversion 0O

v
| *

2 Output | Error Warning
PROM File Generation | Target Xilink PROM | 3,223,488 Bits ugsed | File! full _demo in Location: H:¥ circuitWFPGA_NEWS source _xilinsHull _dern o'/

AA7AA F dlel Cuol2e] tig PROM Tl WE e ssALUT Ao
ok Zol MY W AL HL AE FLEE AoBL o435 ZEIW +L
shw g

3) Configuration ROMZ 0| &%t FPGA Verify (Verify)

Configuration ROMol AZH Z233 do|gE °]§35td FPGAE T&A7|&= Y
Yt} o] Configuration ROMo] wl 2] AAHE &AA7F 9I& Al o]HE Verify T o] A
o] FHYrh o] FFL 27| HLE A ), "g RROMO| AZH do]E7} FPGA
tulo] AR AL E o g A£A7F Ado] A HuUth E3I FPGA device moduled] <)
£ ‘Resett HEE o|&3 Verify &% £33 & 4 AFUh ek PROMO 0w &
dlel87F ¢ i, Power ON §2 ¥ ‘Reset’ HEof o3 22 YA Fayrh
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3. ME ALE3}7]

3.1 Clock Control Block

1)y

78] Yol Clock control blocko]l o1 AH&A7F Hste 28 1Td 29X
zZoz |1Y ol ALF 4 YFUrh o Ao EFL eAddoHE dYHE:
50MHz®] 2¥& X9 CPLDOA 16&F3le] FPGA THulolx ®E9 Y HE #

o2 F3¥ Z¥o] Y= JdF5Yt wabA AH§A= Clock Control SwitchE ©] 43
o 16709 89S A= 4 5Yrh Clock Control Blocke] F4-8 50 MHzo] 2419
olejt A B, Y AR 3R REoRE FAIL JYFYTh

S

eqdoly 2t AY T

BYSL JHUT BA ¥

5% ol LEDAE Fui4
al

|o

2 FosE A% FAZ FudA dad 29
7-Segment9} LEDZ FAISt3 93, 7-Segmentof A=
A(MHz, KHz, H)& EASHA Ut 28 Aojit
g Aol 29 wet 16¥F3t9 FPGA tjHlo]A B
o},

fr

i to N o

rlllllé

A olgodA Yo e

2 Agste 9% 3

A

o
i)

Clock Control |———= 4
Block 0 KR

[28! 3-1] Clock Control Block T
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Ao A A}g3tE 282 7|2 o2 Base board o g 50 MHzE 7}A 2 AHR3HA E
Utk w2t 28 Ao 292E 2E3HH 7-Segmento] A FPGA tlulo]lA BREZF
TFEE 29 Fol AHIL 22 Zo gt LEDE 53 A Fu fogL FAT
+ d&5Un

o] 29X & 2H3d} 0 Hz ~ 50 MHz 9] &3 fé.@l ‘% FPGA tjulo]lx RER
AGEA Py E£3F FPGA tjulo]A Egoﬂ—}f A olE2 Ho} LT &
Ade 20L& FAN AEUL o 2Adqe AFRXM ﬂh FE 7HA Aol
g AFAA AL £ dsUth mEtAd o] Ao A olgE AFEtI User CIK

292E On 3t AHE3stH Yt Main clock 3} User clocke A2 o2 ¢ A
Hoz dZo] o] 9oz HA LAZEJoloA H AZFE 39 AHEsHE Y

50

eAFelge &8 Y2 3o AT = dHUh. FoJAE Clock Select A ¢
Ao BE &3 Fu4E AT £ dFUT FHdAe &8 289 A2 349
SegmentE o] g3t Futg FS FAT 4 913, Segment Feofl & 3749 LEDE F
3 Fog ddS 0 T £ AUt olAFH Ao &4 Yt 28 A
o]3lo] FPGA tlulo] AR QIZE & 9HFYrt,

Cook gz gz P gz gz Q& =z gz L 23 us
0 OHz 4 100Hz 8 10kHz C 1MHz
1 1Hz 5 500Hz 9 50kHz D 5MHz
2 10Hz 6 1kHz A 100kHz E 25MHz
3 50Hz 7 5kHz B 500kHz F 50MHz
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HE AHEst7|

3) 32X

ARSSY e 4T
Tl

< cLx_sowz ,i EB

SEL_CLey ARE' FFi]
—1 Sa8 v
£6L7cUK S | o

T
228 :

ez = TOo P R

X E_srd s

To_zrio F o [T

nas
<) ELK_wam soi¥e
oh gvlaw' 51 -
]
R o

C5E0_50

18838
AREZ 1 TR
us o O gﬂgéﬂ.{g | c— ‘
COSCG_DS
b=t E i
®, 022
LED_WHZ
”“‘ ] LEDFETY
LR,
1 u{‘_:——ﬂ LE0_0E
- N o
4) 8 7HE
FPGA Signal Altera Xilinx Description
CLK_MAINIO] N1 A13 Main Clock Input
CLK_MAINI1] A13 C14 Main Clock Input
CLK_USERI0] N2 B13 User Clock Input
CLK_USERJ[1] B13 B14 User Clock Input

3.2 VFD (16 x 2 Line)
1) VFD&t

VFD[Vacuum Fluorescent Display]= 33 EA] Bo @2 Q] 1060W =9 7= o A=AAE
71e] A&=7] A& stgon, sodhol thAsto] AFste] o MZAS WwEo Jtu
Qd&UTh o] BES CRTY AAF AL st BBEd N A $EHE A4S
FFA O FEANA AAF ez WFA7= 24U mEhA -9 Text LCDoA
BE W glolEo|A Bt A% 2 b EEulth AA TFdte] EAsH: FA e
& 4+ adgUd
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VFDE 3% B39 232 cd7tA A9 BA golstn, ANHoE WP
2o Nalgol Holguch EF LEDSH Hlm A Yol HEHY k9 W=g ¥m

o Folu} W& FelMNE BA Aol AAsstu, Aok 2 Ee $45tm A WY

3) o

VFD EE9 9% 7z ofdo) 1
3o Az} 428 G

[O& 3-2] 16 x 2 VFD

>
oo
[
rlr

Aol A AU A 7]5& 2okstH oo #9 ZHU

(& 3-1) VFD QIE{mo|A =

= | 7l s

1 GND M2 GND

2 Vee My +5V

3 /IRST Reset input

4 RS Register Select ( 0 = instruction, 1 = data )
5 R/W Read/Write (0 = FPGA -> LCD, 1: FPGA<-LCD)
6 E Enable Signal for read/write LCD

7 DBO (LSB)

8 DB1

9 DB2
10 DB3

11 DB4 14 13

32 o
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HE ALE3t7]

12 DB5
13 DB6
14 DB7

4) St EtO|Y

VFD &2

FPGAZ H&E mW& 4 Aojize & goldd
VFD 2&2 %79 Text LCD B} F2 go|9o] figt 450 +
259 read % write T2 9] Boly =& W oo 1

)
.

sheloF gt}
44t VFD

tsu(RS,RW) tH{RS.R/MW)
RN Min 20ns Min 10ns
RS
twi(E) l twi(E}
Min 230ns Min_230ns
E N\
tcYc(E)
Min 500ns
tsu(data) tHwR(data)
Min BOns Min 10ns
DBO~DBT VALID
(a) Write from FPGA to LCD
R'W tsu(RS,AMW) tH{RS.RMW)
Min 20ns Min 10ns
RS
twL(E) twH(E)
\ Min 230ns Min_230ns
E
tcyc(E)
Min 500nS
JOELAY(dat tHRD(data)
Max 160ns Min Sns
DBO~DB7 VALID
(b) Read from LCD to FPGA
[23 3-3] VFD 2E2| Sxt ElO|Y
VFD 2ES A837] 9% Aol B¥e Astd b do|xet Eet ZHUt o F

H®HS FPGAZ} VFD REE Alojst: Z2 I A AHEEHY do]g ¥ DBO~DB7
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< §5to A$EYth

VFD mEol 7 BYg o olF WSy AN AW Azre] asuz
FPGAL 1 th el WY& Byl Aol B3 drIskAY busy flage EAskel ool
A A% Aol 2= Ago] FRHYLAY RS Fstelop Gk

(E 3-2) VFDEE Mo{HH

CODE
Instruction
RS RW  DB7 DB6 DB5 DB4 @ DB3 DB2 | DB1 DBO
Display Clear 0 0 0 0 0 0 0 0 0 1
Cursor Home 0 0 0 0 0 0 0 0 1 X
Entry Mode Set 0 0 0 0 0 0 0 1 I/D S
Display ON/OFF 0 0 0 0 0 0 1 D c B
Control
Cursor/Display Shift 0 0 0 0 0 1 S/IC R/L X X
Function Set 0 0 0 0 1 IF N X BR1 BRO
CGRAM Address 0 0 0 1
Setting
DDRAM Address 0 0 1
Setting
Busy Flag &
Address Reading 0 L BF
Busy Writing to CG 1 0
or DDRAM
Data Reading from 1 1
CG or DDRAM

34 ®



HE AHEst7|

I/D =1 : Increment
I/D = 0 : Decrement

S =1 : Display shift enabled
S =0 : Cursor shift enabled

S/C =1 : Display shift

S/C =1 : Cursor move [Abbreviation]

R/L = 1 : Shift to the right DD-RAM : Display Data RAM

R/L = 0: Shift to the left CG-RAM : Character Generator

NOTE IF =1 : 8bit RAM
IF =0 4bit ACG : CG-RAM Address
N=1: 2Lines display ADD : DD-RAM Address

N =0 : 1 Line display

BR1. BRO = 00 : 100% ACC : Address Counter
01:75%
10:50%
11:25%

BF =1 : Busy ( Internally operation)
BF =0 : Not busy ( Instruction acceptable)
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Display Clear

> HA StHE X1 HEZA FHRE|E DD-RAM O{EHA 022 5t HME home X2
g ct,

Cursor home

» DD RAMS| WE2 HAsHK| 1 HMEZS home XIZ EfL|C

52

Entry mode set

» GCIO|EIE readst7{Lt write® A0 M LIX|IE B7HAZ AQITHI/D=1) &4 AZE A7t
(I/D=0)E ZHsin|, & o|f 3HS A|ZE T ANUX|(S=1) OFHX|(S=0)& ZHELICt

Display ON/OFF control

tol

>

e
N
e
Pal
@
1o
2

lBl EAIZ ON/OFF 317LKD) 7S ON/OFF3t7{LI(C) 7AE Zufol
2 XY st

I

Cursor/Display shift
» 3tH(S/C=1) E= HAM(S/C=0)E REZR(R/L=1) E= AZE(R/L=0)2Z AIZE FL|C}
Function set

» QE{HO|A0M Co[E{2] ZHO| ol

bl
£ 28(N=1) E=

25%2 HHES of

o]
=
m
lw)
—
LN
1]
rr
N
=3
Im
)
—
1l
e
Hu
A
2
9'|_|
K
fo
g
]
>
ol

T

5 2 S Fuch E8 4HER QlE{HolA & F0)
DBA~DB7Z AFB3ID, 49l 4 bitS X H&5tD CHol 59l 4 bitg H&sfor Bk

rr

CGRAM address Setting

» Character Generator RAM2| O{EAE X|HELICt o|F0| £4A5H= HI0|ElE CG RAM
o] diojELICt.

DDRAM address Setting

» Display Data RAM2| O{EHAE X|™FLICH O|F0] &+4l5t= HO0|E= DD RAMS| H|O|H
L ct,

Busy flag & address Reading

» LCD ZE0| e =&x=
LiCt, LCD 2=0| Z+ A
12 0= 7(ctg| o

2|7} 75 gt

-

tEtU= Busy Flag(BF) 2 OHE2|A FI2EH2| HES read &
£ A@st=d XI™E AlZto Z FPGAZt BFE gl¢§

1= | =1
42 ChE Mol ZEE EUl= YWHE MEotH 2ot EEXQ A

w 2 e

Data Writing to CG or DDRAM

» CG-RAM EE= DDRAMO| HIO|EE

=
rir
Ofn

Ja
mjo

o
E
o

Data Reading from CG or DDRAM

» CG-RAM EE+= DDRAMO| HIO|EE ¢

i
ofn
k'_
e

gﬁ
T
o
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VFD BES AY FY

By 27|35t AL aokstd gen gaUd
=AY B9 T4

= VFD mEo| g4l =W of 50ms7t 28FHEZ o] A7 o]Fg skPuich
= Function set ™ 3 (001xxx00)& E Wt}

= Display ON/OFF control 3 (00001xxx)2 X jut}.

= Entry mode set 3 (000001xx)S Eyuyrc}

= DDRAM addressE ®Yyurt}.

= B2 HolHE dsoz Byt

= Zao| wet 99 HAL wE Py

5) DD RAM O{EZA

DD RAME EA® 7+ Exo] ASC ZE Holg7 AAEo] 9t mmeon =%
g0/le] WA e, shel 7 3 Ao YAt THF Address gtol HolEY
. 29, 2 B3 P Aolo) ojEd2s A&sto] A Fomz Folstodof F},
A BAe] 9170] g DDRAME] o EH AL <E 3-3>7 Z&uh

(& 3-3) EAIZX ¢Ix|0l tist DD RAM O{E2|A

1 16
M1% 00 01 02 03 04|05 06 07 08| 09 OA OB 0C 0D OE  OF

H23t 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F

6) EA| 22X ME

VFD EEA dtde] BAE ¢ & EXY FHAE dEE9 ASCH =FEAE]
Z23EY, 7ef 209 stEl7bY EAS 2 JHA] ESEAEC] 23U

00H-OFHS] delol: 84 HoEAE Al A4 4 Yot @7l H 88
AE Hog 4 Qed, oo HE Yui Aol A7k Fo| Fo|Holof su, AL
ol ANW Aold &L 7= gHUrh

flo

VFD R Eo|A 3tdo| EAT 4 & Ex F ASCH =FER F89 I= Z
B ofdle] o} ZHUrth
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u|
™

3
kio

=Xt2|

80

(&% 3-4) ASCIl &

7 8/9 A B/ C|D E|F

O - - O

2|13/4|5

L EEEE R
IERENEIAEEREEEE
FEEHEEE R EEEEE
IigINiCHEREENSE
R EETEREER
EFYEEETHEEEEEER
el
H==MIREENARERES

AL EFHEAHBEERMER T E
¥FERDEEOBAAEAE R

o oo -

1

B BIFEEBENEEDESE
Bl BREEEEEEAGEE
e
~EEEETHEHEEREBEE
o E e EENEHREEHEEEE
~WEEFOFETRTAES RS

M W = = = = = = = = W = = = = | =
- — —_] =z = | L T | | T = | | < __[=< | <
© oo ol o Eo LT B I L ol B ol B S G B SOl B Ol B S Bl S O B SRR S L =)
] & o & o} & [0 4] & @ B o, 5] & (I
(&) L& o [&] [ (& (] [&] L& ] L& [ (] o L] [ | O
5883 o | o | < oo | w|u
Dooaq - | - ) © ™~ L o m
- [=]
- m =] - o — (=] — o — o - o - o - o —
-y
= - o o o — - o o — -~ | o o — - o =] — -
i} =] |
S
=) b = =] o o | © - - - - [=] o (=] o - - - -
2 €3
3 Q| o o o o o o o o i el el e Bl Bt B s
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7) SEE

+3V VFD_RS

VFD 252 F 14719 "oz FAHo syt o7lde A ¥ Hog A, A
EE 9, resetf oz FAEY QgUTh 2= Ut QAT Fo] AYL HEY
A FEEol AL 4 JESF FA Hol UL, Reset WL SFEHo|F o= AHEEIN
QA FEHFUT VFDY A& fsiA = Alol4lE <l VFD_RS, VFD_RW, VFD_E9] Ao
A1z 9 dgolg A% 8/E FPGAA A A oJ3te] VFDE Display 3tA B4 th.

8) &l d=E
FPGA Signal Altera Xilinx Description
VFD_DI[0] R7 R6 VFD DATA 0
VFD_D[1] R6 R5 VFD DATA 1
VFD_DI[2] P3 P4 VFD DATA 2
VFD_DI[3] R8 P3 VFD DATA 3
VFD_D[4] P6 P2 VFD DATA 4
VFD_DI[5] P4 P1 VFD DATA 5
VFD_DI[6] P9 P8 VFD DATA 6
VFD_DI[7] P7 P7 VFD DATA 7
VFD_E R4 R7 VFD Enable
VFD_RW R5 R8 VFD Read/Write
VFD_RS R2 T8 VFD Register Select
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3.3 7-Segment Array
1) 724

2 A EZgA ALE 4709 7-Segment7t R LA E O] 9l 7-Segment LED Array T
NE Fol b 1383 2L T2 o|FolA dFUth

[18! 3-4] 7-Segnent LED Array 714

2) 3t

AutAQl W o2 7-SegmentztH 8/HE AHEE AL b 7-Segmentd &
abyed e f g 7 42 28 A& 7HA 64719 &8 o] Haw A FUo. o
3 & A$ FPGAY §AH WL 71A L Segmente]] YR WL Ho] FPFEA HEZ
o £2E A7 5t 99 Zo] 7-Segment?] Data el FEOE AZAEH 9
]
=

28T YA < 7-SegmentE A AHFHE= coml ~ com82] & A oFte] Wit LAY
A5 EASE $HS AHSSHA gyt

o|gA st 16709 HBE 7HA 3L 8719 7-SegmentE AlolstA Yot wkA 8749 7-
Segment %9l Display 3}2]= Segment common H-& A =3t FA| o] Segmento] DataZ
FE FHE 7-Segments AAY 5 Utk oA THL 4709 7-Segmento]] 123479
ZAE BASH] A IS ABE AdUth
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=
II:, {1

thA] At 7-segment HoJE & “00000110°2 Fo] ‘I'E HEAFE IS FI
comio] 0'& 1@ U come-4t 19 ke FW M 7-Segmento] 1o EAF
Uth thgez dgo|go “01011011"& Fo] 29 gt& F3 com2o] ‘0'T} coml, com3~4
o 1& FH E4 7-Segmento] 27} A Fth

d AR A Y 2AE BASE A AFez Foprt §19 W8S HrEdYL
£ 9 1ms o] F7|2 BHESIH AR o3 ‘123479 £AVF BE AR 9
+ ZA"E ZAHA U olgd P2 8719 T-segmentS com WL ©]-&3to] A
93l 1, HFEE data S Eo2H ZhzHe] 7-Segment?] A7t 7H58HA HY T

QO00UA00

05  of || D6 o
SEGI2P_NEW SEG12P_NEW

8888/ 8888

10
5
K]

=l
o
=1

<

'

5
$323 [33:
o (oo

]
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ool AW Fxol HZE AL 1674 WL AT 7709 SegmentE Aols )
#Uth 91%e) 9t SEG_COl 87 W olgste] 279 SegmentE AestA Fu
oh. 223 dol Wl SEGA-SEGDP| W& Aoishe] 7-SegmentE Aol Puiw.

o] BE 2l FPGA tiutol2st AZH IOWAIA AE s By

4) ¥ 8=
FPGA Signal Altera Xilinx Description
SEG_COM[0] Y1 AD2 Segment 1 Select
SEG_COM[1] Y4 w2 Segment 2 Select
SEG_COM[2] Y3 A1 Segment 3 Select
SEG_COM[3] WA1 AB4 Segment 4 Select
SEG_COM[4] Y5 AB3 Segment 5 Select
SEG_COM[5] W3 W6 Segment 6 Select
SEG_COM[6] w2 w5 Segment 7 Select
SEG_COM[7] V1 w4 Segment 8 Select
SEG_DATAIO] AF5 AF5 Segment data A
SEG_DATA[1] AE5 AE5 Segment data B
SEG_DATA[2] AD6 AB6 Segment data C
SEG_DATAJ3] AC6 AAG Segment data D
SEG_DATA[4] AA2 K26 Segment data E
SEG_DATAI5] AA1 K25 Segment data F
SEG_DATAJ6] AA6 AC2 Segment data G
SEG_DATA[7] AA5 ACA1 Segment data H
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HE ALE3t7]

LEDE Bit €& FUsAU & AHE BASI] A3 AEst=d 2 AFA

371 ¢18l 13 = LEDE AE3ta Ut offl 18 LEDY did EEEE ¥
F3 JdHych

LED1 N W

LED2 »W

LED3 : W

FPGA e i m
DEVICE LEDS N W
LED6 | W

LED7 >: W

LED8 Fi/ﬁf

[13 3-5] LED EEX

2) 5%

LEDY 43 wol TAd A% ‘To] dweti o] A7t B A9 LEDS] Beol Sof
oA Huth 2719 AQ A7 A LEDY B4 WA AR 55 AHHE 3
ulsiA LEDZF AAE A7t Qd olAL A EA ol s mzad €A ¢
£ ulelae] 25 AR UobA oldT AAbel AoluA Buth ol FAL B
2 B¢ tutolas 2P T dulelArt AL AW LEDE AAHL
=

44 Ut
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pg AN

A K VRI19 1 oo 8 330
o o —
LEDDIP  ~, I | s
LED1 [ WY
on AX L
A B K LEDDIP
LED2 [ ” FT
LEDDIP DE K
LED3 [ H
013 AX e
A K VR20 1 ;8 330
LEDs [ ’I D14 f’,’ 2 A:A:A' 7
LEDDIP A f A g
LEDS [ H—‘S—l M
pis AX L
A n iy LEDDIP
LEDE [ P
__ pig AN
LEDDIP 1
LED7 [ A ”" —
LEDDIP

LEDE 2% oA BE I o] 8712 LED7F Z4Zhe] FPGAL 1/0 A3 Al A
o] 42 Hol dS E 5 &Yt weEtA FPGAY dZE FE volEt: A%
£ Fo| LEDE Aol & # J=F 4 A5

e
=

&
re

TME

FPGA Signal Altera Xilinx Description
LED_D(0) AF7 AB7 D1 LED display
LED_D(1) AE7 AA7 D2 LED display
LED_D(2) AB8 AE7 D3 LED display
LED_D(3) W8 AC7 D4 LED display
LED_D(4) AF6 AD6 D5 LED display
LED_D(5) AEB AC6 D6 LED display
LED_D(6) AD7 AF6 D7 LED display
LED_D(7) AC7 AE6 D8 LED display
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3.5 Dot matrix LED
1) 7o

2 Ao A4E Dot matrix LED 2E-L 5¥x73dot LED 47/1S &3l 10719 da}
14719 Yoz FAst YFUTh ol & A 2 AI7A BIE 5 UEF
4% AYYch Dot matrix LED 2E9 42 o9 1383 ZEUrth

[22! 3-6] Dot matrix LED 72

Dot_do~dot_d13< % dol EAD dolg deo] = oy e vl % A

73‘9; HA A FYr}. dot_scanO~dot_scan9= dot dO~dot_d132] HlolE|E HEAF do ¢
g AAQste d8¥oy 19 < M o 33 Fo] A¥g Yt

g5 So] 18 199 dot LEDE #H7] YA L dot_doe) 2 ‘I'E g3t dot_scand
o & rez g u 13 1¥9 dot LED7} AAA Utk o]d WHo =z dot2 scan
g Adstn, AFEE @A) datagte FolA dotg displaydtA Utk o]AE

7-Segment¢t Zro] 1ms o]4e] F7]2 HEEF|A display SHA HW £ FF aR=E <l
A RE dot7} display Eo] U= AAH =7A Ut olf# FF WAL 7-
Segment®] scan WA H]d FRE ZFAL YFUTH

o
flo
)
i)
M
o
lo
rk

2% =& SA displaystz] {7 el dis) A4HEASY

&2 2 dot_di3~dot do°] “00000001100010°¢1 HA Ee dHolgE dHI}n
dot_scan9~ dot_scan0°]] “1111111110"2] #2 YHstH AR o] Y3t dot LED7F AHA
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A FYrth EAE dot_d13~dot_d0o] “11110010010010°¢1 4 €< dHolgE dEstn
dot_scan9~dot_scan0°l “1111111101"¢] &S UH3sIH EX €9 HY3slE dot LED7} AR
A "HUdh ol & oA W4 d7tA &Sy, BB F715 o 1Imz o]FE 3
A WMHEsHA 5 2o ZAFT oFA ‘grolatE ZA7) dot matrix LED R2E] ®
AgEYyrch

0D |01 |D2 |03 |04 (05|06 )07 |08 |08

T = dot_d13~dot_d0 dot_scan9~dot_scan0
04 “00000001100010" “1111111110”
1< “11110010010010” “1111111101”7
2 4 “10000100001010” “11111110117
34 “10000100001011” “11111101117
44 “10000100001010" “1111101111”
54 “10000010010010” “11110111117
6 & “10000001100010” “11101111117
74 “10000000000000” “11011111117
8 4 “10001111111110” “1011111111”
94 “10000000100000” ‘01111111117
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HE ALE3}7|

CcoM4 [ coMs [
COM3 e COoM8 S ——
comz [ coM? [
COM1 [o—————— COME [or—————
CoMo [o— COM5s [ o—
—S~lo| D3 —[2~|o| D4
00 :)——'ﬁo.ooo Do 3——'121-0-0.
D1 sssee D1 sssse
D2 [ lsssee p2 [ < lesses
D3 r (A X R X D3 y (XX R Y]
D4 [ | eeeee D4 [ r  eseee
05 [ >—=-0eeee 05 [ r—=-esesee
06 Cr—D5lessee g [>—=L sssee
DOT-12P DOT-12P
coms [ > comg [
com3d [ coms [
coM2 [r—— coM? o————
coMl [ o—— CoMe [ o——
como [ coms [
—|Slr| D7 =2~ |o| DB
D7 D—';‘;oooo. D7 D——'ﬁo.o.o
D8 | eseee DB | sseee
D9 | LI X] 09 | LI X]
D10 > ;| o0eee D10 > 7 g
o > |eeeee on > T | *eese
D12 [>——F{sesee 012 > essee
D3 Cr———eeeee o3 [ eeeee
DoT-12P DOT-12P

L=

1

T
i
FFo=

o
o tu
Y
X

A&

QA HE Fo)A Dote] LEDO] Bo] Sof o7 Fuch @A) FuldHE £2L
A e oy Felez FE Aol B2 AT AUt mEH 24 FAAL 5
Uy 9843 2712 AZE A7, FHEs 27 elo] golHE Adsie

AT} o] 5X 79 Dot LED 4708 A3t 93, P37 29 dolg =
AHESEL Sl Bad & 9 dadth wEtA 33 99 Aot M=

= "ol g
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FPGA Signal Altera Xilinx Description
DOT_DI0] U3 U4 DOT DATA O
DOT_DI[1] U6 U3 DOT DATA
DOT_D|2] us u2 DOT DATA
DOT_DI[3] U9 T2 DOT DATA
DOT_DI[4] u7 T1 DOT DATA
DOT_DI5] T2 u7 DOT DATA
DOT_DI6] u10 ue DOT DATA
DOT_D[7] T6 T7 DOT DATA
DOT_DI8] T3 T6 DOT DATA
DOT_DI9] T8 T5 DOT DATA
DOT_DI[10] T7 T4 DOT DATA
DOT_DI[11] T10 R3 DOT DATA
DOT_DI[12] T9 R2 DOT DATA
DOT_DI[13] R3 R1 DOT DATA

DOT_COMI[0] W4 W3 DOT COM LINE 1

DOT_COM[1] V3 V4 DOT COM LINE 2

DOT_COM[2] V2 V3 DOT COM LINE 3

DOT_COM[3] V5 V2 DOT COM LINE 4

DOT_COM[4] V4 W7 DOT COM LINE 5

DOT_COM[5] V7 U1 DOT COM LINE 6

DOT_COM[6] V6 V7 DOT COM LINE 7

DOT_COM[7] U2 V6 DOT COM LINE 8

DOT_COMI[8] U1 V5 DOT COM LINE 9

DOT_COM[9] U4 us DOT COM LINE 10
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3.6 Keypad
1) 7+

oz TAHE 3 WA AN 7 A=st dsUTh okde APelAE ol
Keypad®] 74€ HelF3 gguch 222 AEHE A9XE 46 7] W=t 67
Button 2917, 1674¢] A= 74T Dip 29X = FAH] d&Uth,

[13 3-7] Keypad 7+

2) 5%

Keypads 349] 124] 718 48 Wold ALY 4 A= 7 &t ol
F A9 P 20 BN TZEA AR AR A2 AN FA Aol
gL Wob AFY 4 Y= FAHRT UsUth @A FEIAL AEHom
Keypad®] common W& AAeE FF A7A FAHel AgUch wetd 379
common®& FPGA Tubol 2ol Al A7 PAOR 19 g AZE A7WEA AFHL:
row gel YL e B Keypado] olWE grol YALYEA & & YES 14
Hol gt

@A o] Keypad?] 4&¥ 3L Scan Dirdl 3t] WS o] &3t viE 5 UFUT o
2ZtA commong FPGA tHfo|Aox A7 Aoz 5 TA, row A &7 FAo

2 7% A2 AL scanDire] M BL ol g3kel AfT & Y&vith
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3) 32

S7 KEY_PADS
o @A
4@ B = .
@ @ & < 1
(o] o Te] Ty ﬁhmﬂ'}|
L] @@ E:E:E:E:l E:E:E:%l =
=N "Nﬂ*[
~ w
e ey r =+ )|
> >
<] KEY_CO
) KEY_C1
] KEY_C2
) KEY_RO
] KEY_RI
] KEY_R2
<] KEY_R3
u19
KEYPAD_COLUMNO (> 47 11a1 1B] [2———< > KEY_CO
KEYPAD_COLUMN1 46 {142 182 tg KEY_CI
KEYPAD_COLUMN2 8 4‘.5_“3 185 |2 KEY_C2
1A4 1B4
4114a5 |B5 (&
401146 186 |2
3841a7 187 11
3L11a8 188 H2
KEY_RO Q—;'&g— 2A1 281 Hid ¢ KEYPAD_ROWO
KEY_R1 <> 221242 282 H& = KEYPAD_ROWI
KEY R2 & 351243 263 e KEYPAD_ROW2
KEY R O35y 36120 204 _19-‘;< > KEYPAD_ROW3
291246 286 (20
211947 287 (22
261248 288 [23
e o 48 10F
< 251 5%¢
111DIR
[ 24
20IR
e O 74LVCHI6245
o
DIR F)—'Ej

3| 2oA BE AT o] 3x49 Keypadd 12719 WES g8 o} A4
BAS AEIL lsUn. drlede 2R EFue A¥s
g ol 7lEHhog 09 g 7Rz Ut o)

H

o common¥} row<] Hlolg 19 ¢4, &8 WFS
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HE AHEst7|

71802 7t common YHEFEE Scan Dire] Ay 74L& o]gog Yo upft
oA Ago] ZhsEych

4) ¥ 8=
FPGA Signal Altera Xilinx Description
KEYPAD_COLUMNIJO] V11 Y12 Column Data 0
KEYPAD_COLUMNI1] AB10 Y11 Column Data 1
KEYPAD_COLUMNI2] AA10 W11 Column Data 2
KEYPAD_ROWIO0] AD10 AD10 Row Data 0
KEYPAD_ROWI1] AC10 AC10 Row Data 1
KEYPAD_ROWI[2] V10 AB10 Row Data 2
KEYPAD_ROWI[3] AF9 AA10 Row Data 3
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3.7 Button Switch
1) 74

HE 292+ 6712 F40] Hol glem ZF HE A9X7 BEQ FPGA 1/0% 42
o] o] glHYrh ofFle] 1Y o] Button Switche] EEEE RoF3 9l Hyrh

g 5[ g

L o) o ]
- - 0 < Button SW A
. . Button SW B
. o o o Button SWC
c D Button SW D
Button SWE

O O O O
. . Button SW F

. of o o

[Z22! 3-8] Push Button Switch =4

Xt
)

)
Ol

HE 29Xuteh @A 02 A Aol Heo] YoBE Keypad Rt Aol zhers)
A E 4 daUch HE 290 A7 B @ W 2ASE AHY AL FA

A 3A=27F WA= F Yol rtest=s FAHSU

3) 32

JREA HE A Zo] AFH HMHAHE A AEHF HA 27 WA Eo0]
Q&Y A FRAAE 29X ¢ =8 FE W, AFY & o A 93
+3.3V & 19 Zko]l 71AA Yt uelA FPGA Z02 7H:= AT E 74LCX149] 9
3 grREY ‘09 Fto] FPGA futolAo] A=A HUrt BE A9X7F 58 R
< "= AEAo] GNDE A= 29X A = 09 FS 7HAA =L FPGA tiuf
o282 7}= FZE dHo|E & 74LCX149] 23 ‘1’9 Fro] HYr},
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+3.3V
4
=
%Ll] :
s1 g | 'I— é“‘ U18-A
1 ol 2 7] 1
= st > s —a
1 _m o 7aLCX14 3 ﬂ\ o) [— Srrons
=L L J U18-C / ———_1] BUTTON4
53 BUTTONS
g = 2 5 \,5 T4LCX14
o e ﬂ/’ UIB-D
S4
) 1 a2 74LCX14 9 g
_EE"SS" Lt U1B—E D‘
1, == > 11 \ o 74LCX14
Tr ss°‘|¢_r I UiB—F
1. . 2 T4LCX14 13 J\g\ 12
= b - ( /
HresHrewoHrernrerzHreisHren 74LCX14
g EUF{[BMF/‘BUF’ rﬂ‘uF/lil\)uF/‘l‘O\uF
I 2ME
FPGA Signal Altera Xilinx Description
BUTTON_SWI[0] Y10 AD10 Detected High
BUTTON_SWI[1] W10 AC10 Detected High
BUTTON_SWI[2] AA9 AA9 Detected High
BUTTON_SWI[3] V9 Y9 Detected High
BUTTON_SWI[4] AE9 Y10 Detected High
BUTTON_SWI[5] AC9 AB9 Detected High
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3.8 Bus Switch
1) 74

M2 29AE Qe A9 doly Ao} BE MH 5o U 227 22 AL
A "t dA7HE A ¥ A9AE 2 ALsd F 1679 Wa A9AE
Aol & 4 Y& TEE AL Q&Y ok 1PL olo] HF BB FHL B
237 Yy

O Y
I I

I Bus SW15

Bus SW14

——— Bus SW13

Bus SW12

Bus SW11

Bus SW10
Bus SW9
Bus SW8
Bus SW7
Bus SW6
Bus SW5
Bus SW4
Bus SW3
Bus SW2
Bus SW1
Bus SWO

[28] 3-9] Bus Switch 1

2 2979 A% doldel geol} BE 4R A9NE FH4L A HE W
9 Mol 14 Ht P Asty dsUth FHL 29XE A2 2 o]
o4 19 g QAT WW Wi 09 gol AT H: FAL H; 9%
ot

of 291X% WE 29Xu 7] HEAY 77 A HA g1 1 HHE §AE s
o7 HEel AgeA Fe Wi AHNE OFFsle futolxe] Wax g UL
77 =S she] tulolso] £4& Felok Yy

3) 32

A 299 32 [29 399 Zo] Aol Ho AdFUnh AR OFFA] 4.7K
o] & ot& AF 93 ‘09 ol FPGA futolro] A HA Huth EI 2%
7} ON HH A$X oA +3.3ver dZAo] =Ho FPGA tulo]AR ‘1’9 Fro] HY Fof
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HIGHZS 148k i th
i S IELLM
EEzsEsises
o iy
- = |
§ - o +3‘.E\|'
= 16
% HEl
DiP2 i Bl ]
DIP3 =
DIP4 i b= i
DIPS 71 ™= 1o
DIP& 5 -
DIPT | =]
1=
o H=h
DIP10 ) 13
DIP1 Lo b=t ¥}
DIP12 (o b=t Ki
DIP13 7 == 0
DIP14 =
DIP15 - <
> ALQX|et ClHIOjASl HAZ2 HIEZ2 HZ &[= 20| otz HI{E Ssf cldtojA2| /02 AA
Ol =lof U&LICE o028t A2 CHE &3 FX|Q H2| ALK B FPGA ClHIO|AR UH
AMSE HUls 98, & FPGA ClHIOlAE AX|OIM MSE = 2ot AAEsh= HRI0|ZE
Aso| A3 Al Mol Setde mf ClHIO|ATE &42 g & USLCH Mt HHE Sal
HAZ 5t oSt EMELERE ClHlolALl &48 &0/ JUEHLIC
4) H THHE
FPGA Signal Altera Xilinx Description
DIP_D[0] Y13 Y16 Bus Switch Data 0
DIP_D[1] AB12 AB15 Bus Switch Data 1
DIP_D[2] AA12 AA15 Bus Switch Data 2
DIP_D[3] AD12 AE15 Bus Switch Data 3
DIP_D[4] AC12 AD15 Bus Switch Data 4
DIP_D[5] u12 AF13 Bus Switch Data 5
DIP_D[6] AE11 AA13 Bus Switch Data 6
DIP_D[7] Y12 W15 Bus Switch Data 7
DIP_D[8] W12 AB14 Bus Switch Data 8
DIP_DI[9] AA11 AF12 Bus Switch Data 9
DIP_D[10] Y11 AE12 Bus Switch Data 10
DIP_D[11] AD11 Y13 Bus Switch Data 11
DIP_D[12] AC11 W13 Bus Switch Data 12
DIP_DI[13] AF10 W12 Bus Switch Data 13
DIP_D[14] AE10 AC11 Bus Switch Data 14
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DIP_D[15]

W11

AD12

Bus Switch Data 15
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3.9 Piezo

1) _—rLM

298 29st AAR B3 ALt ol 2uAAY 2uFAL A 2 £y
olgt Fut4g At Yotk 22F 2T & YA T ALY oo A
48 4 A& Aol Piezodd] 429 ERolt 1AH0 YT ©A 29 FusE
AT £ J=E FAHY d= A4 &8 FAYYUY. FH| A= FPGA 1/0 H %
Mt A7 Hol Ax, o "ol Fu4g 2Pt FH Piezo 228 2IT & AwY]
=3

2) S

Piczot AW AE ‘Tol AGHE P AW ¢4 Fusrio WA NzE Yds
W oY Fus 228 2¥sl Buth WA Pieod 19 g gEgo=A
Piezo® 57 Al71E Aol ohe, Fu4E WS PiezoS FHAY 4 AHUTh
T Piezod] AWHAQ F3S Sl o3l oF 10KHz ol49 FselAE 2
WA @A BUth 2em 2o AY ARNNE Fupso] met 22o] Fofo] webn]
L =42 AT gguct

thee SEE W AW Fu4E YT AUk

Oct 0 1 2 3 4 5

o
~

A 27.5000 | 55.0000 | 110.0000 | 220.0000 | 440.0000 | 880.0000| 1760.000 3520.000
Bb 29.1352 | 58.2705| 116.5409 | 233.0819 | 466.1638 | 932.3275| 1864.655  3729.310
B 30.8677 | 61.7354 | 123.4708 | 246.9417 | 493.8833 | 987.7666 | 1975.533 | 3951.066
C 32.7032 | 65.4064 | 130.8128 | 261.6256 | 523.2511 | 1046.502 | 2093.005  4186.009
Db 34.6478 | 69.2957 | 138.5913 | 277.1826 | 554.3653 | 1108.731 | 2217.461| 4434.922
D 36.7081 | 73.4162| 146.8324 | 293.6648 | 587.3295| 1174.659 | 2349.318 | 4698.636
Eb 38.8909 | 77.7817 | 155.5635 | 311.1270 | 622.2540 | 1244.508 | 2489.016| 4978.032
E 41.2034 | 82.4069 | 164.8138 | 329.6276 | 659.2551 | 1318.510 | 2637.020 | 5274.041
F 43.6535| 87.3071| 174.6141 | 349.2282 | 698.4565 | 1396.913 | 2793.826 | 5587.652
Gb 46.2493 | 92.4986 | 184.9972 | 369.9944 | 739.9888 | 1479.978 | 2959.955| 5919.911
G 48.9994 | 97.9989 | 195.9977 | 391.9954 | 783.9909 | 1567.982 | 3135.963 | 6271.927
Ab 51.913103.8262 | 207.6523 | 415.3047 | 830.6094 | 1661.219 | 3322.438 | 6644.875
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Lol Y c30f sheE)
3) 5|2
+3.3V
SW1 U9-F
PIEZO [ —|‘ ] M2 13 {>C12
DIP-SW T4LCX14
i(] v2
| PIEZO
Piezod] 3R oAM= FPGAOA Fut4 AT E wWhol 4= e AAE ¢ 218974 2

L 3RE AT &Y Th ]E_‘],‘Zi% Piezool&= +3.3VE] High A&7} 74LCX14
o o3 WHAE o] FPGASIA ofF " A3 7 glew Piezool= 09 A%7F 7|Ee=
Sosi Hol opE Aelst SR ey

AR 3RAE d AAE ALt FPGASY PiezoZte] A3 E dF Q] &
AstA U o]Hd g 2939 9T PiezoE FFIA &S W 942 el F
= 93f Piezool T& HiE AE HA F dFUh webA Piezog TEIA ¥

2 Wt g 291X2 OFFste] 202 A% Fao] eEA 3 Folof Pk

1ok
Y

=

i
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el

TME

FPGA Signal Altera Xilinx Description

PIEZO F4 H2 Speaker control



HE ALE3t7]

3.10 SRAM

1)+

£ AFe dutela oA HEF JHom AEdte= FH oY HE=
256Kx16 Bit, & 4M hit] High Speed SRAMS 7]E o2 AF3tx Ut oA
COMBO II9]A = SRAME 58 w22 9L SR A8 & st I1d9
4 SRAMI} Flash Memory®] F/4<& HoF3 glon, [2F 3-10]o0A4 ¢ Zo] Z7+9
HEert 5P8os AT & YES 4749 o] £H Iyt

Dataf15..0]

S
gm:[ﬂ..{" 3

15_OE 256K x 16Bit
—_—  »
IS5 _WE SRAM
—_—
5 _CS
—_—

[1& 3-10] SRAM £E 74

2) 3t

o] 7] A AF =L SRAM (Static Random Access Memory)@ Flash Memory: Z+Z} FPGA 1/0
ot dAEo 37l HE] SRAME Aolst7] A= FPGA @ AR Ao IJ2E
AAS Folof Ut o|FA AEE W AAS F3t9 wrE Jgo Ao} o]
FUch ths 2FA & SRAMOIA 9] READSH WRITES] gt 52 Alo]Z9 m&s
HoFa g HYrh

HBE—COMBO Il User's Manual and Lab Guide



tRC
Address &< 3(
tas FADIIFZBAS:
= \ e ¥
tBa: 4—\—’{8!—2{3.4 5)
UB, N s
UB, LB 5 7
o tBL7(4,5)% i HZH
E \:‘ toE t
toLz [
-~ aagltl]
[e—fLz(4,5)
Data out High-Z )( Valid Data
[etPu» +—tPo—»
Vee e e el
o - 50% 50%
[a2! 3-11] SRAM read cycle
3) 32
U4
KBR4016V1D
SRAM_ADDD [ ————1A0  1/01 |f——————<] SRAM_DQO
SRAM_ADD1 [o—5Al 1/02 F|g—<_1 SRAM_DQ1
SRAM_ADD2 [ >——7A2 1/03 Hg SRAM_HQ2
SRAM_ADD3 [D>—%A3 1/04 53 SRAM_JQ3
SRAM_ADD4 A4 1/05 (7 SRAM_DQ4
SRAM_ADD5 19]AS /06 = SRAM_DQ5
SRAM_ADDE 35 1AB 1/07 g SRAM_DQ6
SRAM_ADD7 [>—57A7 I/08 (55 SRAM_DQ7
SRAM_ADDB 35|AB 1/09 Fi5g—<C_1 SRAM_DQ8
SRAM_ADD9 351A9  1/010 s7—<C 1 SRAM_DQ9
SRAM_ADD10 24|A10  1/011 -5—————C ] SRAM_DQI0
SRAM_ADD11 [ F5{A1l  1/012 Ssg—C 1 SRAM_DQI1
SRAM_ADD12 §1A12  1/013 Hg—<_] SRAM_DQI2
SRAM_ADD13 571A13  1/014 55— 1 SRAM_DQI3
SRAM_ADD14 7 A14  1/015 F5g—<_] SRAM_DQ14
gEAM,ABB% i3 g}g 1/016 =<1 SRAM_DQ15
AM_ADD18 [>———7 +3.3V
SRAM_ADD1? [o———=24Ha17 vee L
Eg 8 vee 22
UB
SRAV_OE [ HHoE  vssHE
SRAM_WE [ 5 |WE VSS 98
SRAM_CS [ cs N.C. P
+3.3V

SRAMZ §9 193 Z2 F2E FAL stk 7] 18709 Addressz}gl
3 16709 Data @eloZ FAE O 93, 3742 Ao AIZE E3] SRAMES Aoj3t1
9d&Yth SRAMS RE Ao A5t FPGA tuto] A9l A AZ = o] 93, FPGA
tjuto] Ao SRAM B-E Aojste] Yo oln, 23 3= FHPEL 3HA4 FYrh
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FPGA Signal Altera Xilinx Description
SRAM_ADDI0] E1 F6 SRAM Address 0
SRAM_ADDI[1] F7 F5 SRAM Address 1
SRAM_ADDI2] E5 G2 SRAM Address 2
SRAM_ADDI3] E2 G1 SRAM Address 3
SRAM_ADDI[4] D2 E4 SRAM Address 4
SRAM_ADDI[5] D1 E3 SRAM Address 5
SRAM_ADDI6] C3 D2 SRAM Address 6
SRAM_ADDI7] C2 D1 SRAM Address 7
SRAM_ADDI8] B5 D5 SRAM Address 8
SRAM_ADDI9] A5 C5 SRAM Address 9
SRAM_ADDI[10] D6 Ad SRAM Address 10
SRAM_ADDI[11] C6 E5 SRAM Address 11
SRAM_ADDI[12] B6 E6 SRAM Address 12
SRAM_ADDI[13] A6 D6 SRAM Address 13
SRAM_ADDI[14] D7 B5 SRAM Address 14
SRAM_ADDI15] Cc7 A5 SRAM Address 15
SRAM_ADDI[16] B7 AB SRAM Address 16
SRAM_ADDI[17] A7 F7 SRAM Address 17
SRAM_DQ[0] H8 C6 SRAM Data 0
SRAM_DQJ[1] E8 B6 SRAM Data 1
SRAM_DQJ[2] D8 B7 SRAM Data 2
SRAM_DQJ3] C8 A7 SRAM Data 3
SRAM_DQ[4] B8 E7 SRAM Data 4
SRAM_DQ[5] A8 D7 SRAM Data 5
SRAM_DQI6] K9 G9 SRAM Data 6
SRAM_DQJ[7] J9 F9 SRAM Data 7
SRAM_DQ[8] G9 B8 SRAM Data 8
SRAM_DQ[9] F9 A8 SRAM Data 9
SRAM_DQ[10] D9 E10 SRAM Data 10
SRAM_DQ[11] C9 D10 SRAM Data 11
SRAM_DQ[12] B9 G10 SRAM Data 12
SRAM_DQ[13] A9 F10 SRAM Data 13
SRAM_DQ[14] J10 G11 SRAM Data 14
SRAM_DQ[15] H10 F11 SRAM Data 15
\SRAM_OE G10 C10 Output Enable
\SRAM_WE F10 H11 Write Enable

\SRAM_CS E10 H12 Chip Select
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3.11 Step Motor

1) =

COMBO Il ZH|oA = RE 75 U7 s5S A 249 2y F44S AFFYUC
o] RE|E A B, /A /B4719 dlolg =& 7MX3 2E FFAES Aoy, REHE &
7he dlolg ]le Futg 1 BFo uEty REY JH £E2E Ao T 5 UF
Yt}

2) 3t

Y AolE ¥ 4 YES AW wol A4t A9 mEs ANl Y&k
4 AolE $18) FPGA 1/07h TRE B ddsel glom, me 9 Aot oz 4
of met AZHA FAoE Aol ASRUTH 14 AR 24 AR, 124 A% FAle] 9
1,0 F 12 A% WAL T-EALY oL /AT Ytk Tt FelAr =
HE Aolshy] % dolde] 582 ¥z udFn dgUch 2zt dold el
thevt 2o EE 2AHoE Asbstd BEHE A A2 4 dEUth

O 14 ofxt
28 1 2 3 4 5 6 7 8 9
A 1 0 0 0 1 0 0 0 1
B 0 1 0 0 0 1 0 0 0
A 0 0 1 0 0 0 1 0 0
/B 0 0 0 1 0 0 0 1 0
— —~— _/
13=7]
O 24 ofxt
=1 1 2 3 4 5 6 7 8 9
A 1 0 0 1 1 0 0 1 1
B 1 1 0 0 1 1 0 0 1
A 0 1 1 0 0 1 1 0 0
/B 0 0 1 1 0 0 1 1 0
— —~— _/
17|
O 1-24 ofxt
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= 1 2 3 4 5 6 7 8 ©
A 1 1 0 0 0 0 1 1
B 0 1 1 1 0 0 0 0 0
IA 0 0 0 1 1 1 0 0 0
/B 0 0 0 0 1 1 1 0
— _—

137]

FPGACIA Sl WE Aot 9 E F shibo] % WAL Austd mEo] A5E AT
el mEE SaAsA g

3) 3=

out_a OO

C

1¥Ra4 B

STEP_DATAQ 2398

STEP_DATAl
STEP _DATA2

uuey

STEP_DATA3

Q2
MJD44HIT

RUAAN K

Q3
MJD44HIT

R%JI\M 1K

Q4
MJDA4HN

Q5
MJD44HN

L

R2oA He A Zo] A B, /A /B4 HolE o] FPGAZREH REHE U H
T BEES BAFI AU EHIANE FPGARREH == AR7E 27 "&£
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ZF7ol NPN EAA2EE AHS, ARE F2ot] me2 A Fuoh gebd =
o A4 5 Y= AR 22| Ho| el9 FHo| ool AA FYk
ok
FPGA Signal Altera Xilinx Description
STEP_DATA|0] AD8 Y8 Motor Data A
STEP_DATA[1] AC8 AF7 Motor Data B
STEP_DATA[2] AF8 AF8 Motor Data \A
STEP_DATA[3] AE8 AE8 Motor Data \B
Motor Sensor M5 N1 Detected High
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3.12 IrDA

1) 74

COMBO 194 %= HSDL-3600A]2] = 9] oA BRES A43to IIDA EE5& FASIY
JdsUth o] BE YRoE FHQA $£A @ S = AX7F Yo EFE 9l
Utk =3 DA 2E9 F4A BEE A f3 FH ALS T3 REQ RE

MAL 3 F1 9&th FPGA tutol oA BAle] SFHE dolg Al TX, RX
o SEE BRw Adol Hel et

2) 5%

HSDL-36002 &9 A= Mode$t FIR_SELH-E 3] RX, TX9 BEE AA & 5 IUH
Urth. otgfo] Foji W HAA wE RE9 HFE HAFI JFUt. J|E BE
L RX Functiono] SIRZ E o] 913, TX Function®] Full Distance Power2 A= o] A&
Y},

TXD “Stuck ON" Protection RXD Output Waveform

~_

Lover (MAX.)

LED Optical Waveform Receiver Wake Up Time Definition
(when MDO # | and MD1 = 0)

LED CN

s [T T T

RXD VALID DATA

e

tow

LED OFF
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(E 3-6) HSDL-3600 2 E

Mode 0 Mode 0 FIR_SEL RX Function TX Function
1 0 X Shutdown Shutdown
0 0 0 SIR Full Distance Power
0 1 0 SIR 2/3 Distance Power
1 1 0 SIR 1/3 Distance Power
0 0 1 MIR/FIR Full Distance Power
0 1 1 MIR/FIR 2/3 Distance Power
1 1 1 MIR/FIR 1/3 Distance Power
3) 5|2

5V +3.3v +3.3V

A TC16
0.4.?uF,-"35\|'
o2 T
1 ]
: : p - TC15
1 ] 6.8Buf /16V
I = o | o1
et o« o] —Q—VCC
Lo 4ok b —5{AGND
sFIR_SEL D f—
MDO -
£{MD1
— NCD
IRRXD_A (> = S Rxo 4
IRTXD_A [ 10740
el el ol LEDA
= HSDL-3600
— O oy
Lt Bt B
ol o) o

szol X mEol DA 28|14 FPGAS Hlolg7t AAs o] g e RX, TX B4l
of B F At AdAo] Ho| Utk UmA= AP 93 F

ARE A% B2 dZo| Hol JFUY REE A AW
2 SIRZ Ho] 913, TX Function Full Distance Power2 A =
SAE RX, TXo| Wig 4% HolgE FPGAOA st Rifju
gelsE std gyt

4) 8 7HE
FPGA Signal Altera Xilinx Description
IrDA_RXD N9 P6 Receiver Data Output
IrDA_TXD M2 P5 Transmitter Data Input
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3.13 UART

1)+

—

Rulgy

2 Aot pcel RS2B2(A Q) EES AFstd A dolg FAL F & A=
S Maleetlel 9d AWEE 27} AFAT ASU WA SA 2749 FA

ES $3) 409 FAS T 4+ 93, A YR 9k FNE AY & 95U

2) %

A EolA AHgE A Y dEHo|AE fulo]AE MaximAbe] MAX3232A4| €S AHE-3)
o FHd 1Mbpse HolEHE £44 T £ JEE FAIFLY, Holg EZEE RXD,
TXDY & ZEE AE3=E 3dsych

3) 5=

DC81 DCB4

0.1uF 0.1uF
J4

ool »fofed i~

UART_TXD1 [D— 12 o@ 13 DB9—HM
UART TTXD0 [>—r
UART_RXDI g

UART RXDO a<@ 8

oo e ol

DB9-HM

32N BL A Zro] MAX3232 Tjulo|AE ALg3te] X 1Mbps A59 E4
=8 2933 JdFUth B A HEE +3.0-+55Ve Mg A FA, F
271¢] UARTE Aofd 4= Sl& dutolaqduych A4 2749 Al Y AolEs 3
2 9t AU Ho| MAX3232 Tulo]AE E3| FPGA tluto]2ol Aol glo] §
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4)® 2ME
FPGA Signal Altera Xilinx Description
UART_TXDO L3 N7 Transmitter Data Input
UART_RXDO L7 N5 Receiver Data Output
UART_TXD1 L6 N8 Transmitter Data Input
UART_RXD1 L9 N6 Receiver Data Output
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3.14 USB/Serial ZE
1) +4

2 B4 USB ZEE= AEY A4S T 4 e ZE YUtk mEhA] RS232 ZE
£ 5% 54 A¥ol ofd USB ZEE 0|43 AFY §4A HAEE T + Y= E54Y
Yt o|H3 AL AA PCO RS232ZEZI USB ZER W3lsll AT A
d BAL & $ JEE &= USB ZEE FAI JH5UT

2) 5%

COMBO 9| A= FT232 futo] A& AME-3sle] USBE &% Serial tlole F4l 7%
Adstar s UARTS H[&d A 22 ¢

UART 29} #o] commone® 9dZ =Ho] 945Ut oA UART 2 ¢ USBE ZE9]
FPGA HulolA ¥ Aoj7} 7Hs3yth

S

gyt

AW EAD SR
Q- QO HEA®G Povgrim @ 3-5 #-J@E B

22000 [ ] g fwrwrw Adic hip, comyDiivers VR b A8 * f - O Seagh 2
* Virtual COM Port Drivers

Products
Drivers

This page cantaing the VG drivers curmandly svaiable far FTDI devicos
Faor D2 Direct drivies._ ploase click hong

P Installation guides are available from 1he [nstallation Guides page of the Documertds section of this site for selected sporating systems.
Ird Party Drivars

Documents

Resources

Projects o the USH devics 1o appesr &8 3
Support ay a6 f a standard COM part
Knowledgebase

Sales Network

addtional COM port available to the PC. Application sefwaes can accoss the USB davice in

Web Shop Operating System Devices Supported Diriver Version Release Date Eomments

Design Services Micross® WHGL Cadified

Corporate Mo available a5 an installation sxscutable for
FT232R, FT4ER, FT2232C, defaut VID and PIDs For custon VID and PID

FTDI Newslotter ey FTZ326M, FT245EM, 20000 15th My 2006 coenbinations pleass sas ANJTIRAS

Contact Winduers Serer 2003 B4 £ gaM, FTBL2MSAM Combined deiver model (D79 and VCP) Davices

programmed a5 VP will sxpose 3 COM port, a5 will
AM and BM devices

Macrosolt WHOL certified.

Alyo wvalable as an olallalon execylable for

Wirrdows 3P FT232R, FT245R, FT2232¢, T e
ettt VIO amd P,
Wirdows Seveur 2003 FT232BM, FT2458M, 20000 16ah My 2006 e e T
Wirdowes 2000 FTEUZI2AM, FTEL245AM e e i
programmed as VEP wil sxpose a COM part as will
A and BM dvices
FT232R, FT245R, FT2328M,
Windrws 98 " . ' " . . -
e FT245BM, FTBUZE2AM LB 26 November 2004 FT2Z32C not supported.
FTEU24saM
Only for wse with Windows SEIME. Mot Miciosof
WHOL cortifed
Wirrdows 95
o Fraaa 103 12th March 2004 This diiver an b wsed 5 o combingd ViR and
Wirsdaws ME

D2 drivor for Windows 20000, but has boon
supersaded by new versicas

Requires Mac 05 X 104 Tigerh or later,
Customars who wish to uge their own VIO and PID
with thig derver should contact ET(8 Supgort with
Iheir requirement

FTZE2R, FTMER, FT2232C,
Mac 05 X (Intel) FTZE28M, FT2458M, ) 27th July 2006
FTELLIT2AM, FTEU2A5AM

® CIE
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3) &=

+5v +3.3v
J14
ovnl] FB2 T : un7
vee b e -vceio XD |22 ART_TXDO
NE | BEADZOTT S0BTOOMR; ——————2VCC L) ART_RXDO
4 15
CND USBDM CTS
14 DTR %I
USBDP DSk
USB~PORT-A e ocof H—
=3INC Rif 5
—-o 13 NG CBUSD |22
10nF 25 cBuS! |21
P 1=
{1}
%g—nzsc'r; cBus [ 2
Z7Ne 24
— 45V $0sc AGND 1
- 28 losco GND Hy
3v3ouT CND
TEST
c2
FT232R_QFN32
rcie | cs 100nF
AT~ . 100nF .
\muF | —

szol Bi Az o] UsBIA YeHE ol Wol Fr2s tutelAE B v
2 FPGA tlol2z ddsel gt

4) E 1EH
FPGA Signal Altera Xilinx Description
USB_TXD L3 N7 Transmitter Data Input
USB_RXD L7 N5 Receiver Data Output
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3.15 VGA
1) 74

HBE-COMBO Il1= FPGA 1/0°] A7 VGA ZUHE 735 4 JE= (X4 RGBE
old 21 RGB A& ¥WEs = 4 &) D/A Converter7} dZAEo A&5Ych [2F 3-
12]& Hiolg Y 35 Hig EEEE Holx FYth

BLUE BLUE[7..0]
- <
*—CREEN & GREEN[Z.0]
-—————

EJ tH Eii Control
' FPGA

HSYNC
VSYNC

AA

[18 3-12] VGA EE 314

2) 5%

VGA BUHE 7587] $18] FPGA tiutolAo]A DIA AHEZ R (27, G (54), B (
st Az 4z 8719 dolE elo] AdHe] dsUth oA DA AWEHS F9
kR 7S EAL 4 9T, 10241768 A=) H 24-v]E RGB AEE TAY
4 == 7AE0 d&Ut A4E DA AuEe] EQL g3 TEU

= Triple 8-Bit D/A Converters
= Minimum 80 MSPS Operation
= Direct Drive of Doubly-Terminated 75-W Load Into Standard Video Levels

=3x8 Bit 4:4:4, 2x8 Bit 4:2:2 or 1x8 Bit 4:2:2 (ITU-BT.656) Multiplexed YPbPr/GBR Input
Modes

= Bi-Level (EIA) or Tri-Level (SMPTE) Sync

= Generation With 7:3 Video/Sync Ratio

= Integrated Insertion of Sync-On-Green/Luminance or Sync-On-All Channels
= Configurable Blanking Level

= Internal Voltage Reference

= High-Definition Television (HDTV) Set-Top

= Boxes/Receivers

= High-Resolution Image Processing

= Desktop Publishing
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Direct Digital Synthesis/I-Q Modulation

dubolso] et Het AAE AR HolHAES Fue HES Ut
e sz VGA BUE £7] AB(H-

VGA EE2 FPGAY|A VGA D/A DriverE A o]3
sync/V-sync)E A F& IJZE HAAS FoloF s, Al ol¢t #HEA 1/0 A&
A3 A FoloF Utk BUH F7] A5Se FEsA 3= A= et 1
Y Fuee gEiA 9, FAo DA AHE 4 Y= A =Hojof Fut} 1024x768
g Fd37] gsAE F+5 28 9] 65MHz7F EojoF gt

3=
g B HYES BE VGA B3 eolU slet §4% JuE Rolw YgUc
(¥ 3-7) VGA SZ} Efo|Y
T2 A= 640 X 480 800 X 600 1024 X 768
A Line Period 32.8us 26.4us 20.7us
B Hsync Sync Period 3.8us 3.2us 2.1us
C Hsync Back Porch 1.9us 2.2us 2.5us
D Active Video 25.4us 20us 15.7us
E Hsync Front Porch 0.6us 1us 0.4us
F Frame Period 16.7ms 16.58ms 16.67ms
G Vsync Sync Period 0.05ms 0.1ms 0.12ms
H Vsync Back Porch 1ms 0.6ms 0.6ms
| Active Frame 15.3ms 15.84ms 15.88ms
J Vsync Front Porch 0.3ms 0.02ms 0.06ms

3 57 A5 48 7 452 2HEUL A= o
+ 480, 600, 768 = A

22 7] A%

whe A% el 4
T o

% F7] AZ+ 640,800, 1024 JHA = FA= 1,
ol FUrtt. Blankn 4127} Bt} DAC €9 (R, G B)7} 0 ¥& &dUh +% 57

=
= AE2L =899

AZ H)E MEL Y AZE Au|sta, 3 7] 4% (VS)

Aze vEdy
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Active Line
BLANKn /
RGE - @@ ¥ N
HS
B . i >
4 p P4 CPE——— p ———»4 E ¥
Active Line
BLANKn
rGB X
Vs
< - >
G P PE——— ] ————— P ] W
[O33 3-13] £ 87| ¥ £33 &7
(® 3-8) Video Settings
SHe= 640 X 480 800 X 600 1024 X 768
Video clock 25.2MHz 40MHz 65MHz
Horizontal Resolution 640 800 1024
Vertical Resolution 480 600 768
Hsync Pulse Width 95 128 136
Hsync Back Porch width 40 88 160
Hsync Front Porch width 25 40 24
Vsync Pulse Width 2 4 6
Vsync Back Porch Width 22 23 29
Vsync Front Porch Width 10 1 3

a3 HSyne ($HFE7)G Vsyne (FAFI)E 22 FAAY 53,

“
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A, HSyncet Visyncel HA3) 571 A7 RGB HolHE JeUgton
£ Ao dolgg BAY & sy

3) 32

#5VA  #5VA +5VA
A

WEA_MZ
3. WS
A -
--===giddddd-ad |

.
.41 - X
VGA_R ATATATS 3 W &

VGA_G B—“’VW - 3

VAR > BEAANE 5
| } L] T
VGA_MSYHC > BAAAN L e
VEA_WSTHE AAAL T
A B
é DSUBTSPF

szolH BE AT o] THSBIS DA AMEHE olfste] BUHE Aoghch
FPGA THlol 2258 R (B7), G (%4, B (%) A7H Mz et sbit doje e
THS8134 Tubol 22 AT ol Het Holy gre WHste] BUHY AZE Aois
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FPGA Signal Altera Xilinx Description
VGA_BLUE[0] K6 M6 Blue/Pr pixel data 0
VGA_BLUE[1] J1 L6 Blue/Pr pixel data 1
VGA_BLUE[2] K8 L5 Blue/Pr pixel data 2
VGA_BLUEJ[3] J3 L4 Blue/Pr pixel data 3
VGA_BLUE[4] J2 L2 Blue/Pr pixel data 4
VGA_BLUE[5] J6 K2 Blue/Pr pixel data 5
VGA_BLUE[6] J4 K1 Blue/Pr pixel data 6
VGA_BLUE[7] J8 L8 Blue/Pr pixel data 7
VGA_RED[0] J7 L7 Red/Pr pixel data 0
VGA_REDI1] H2 K6 Red/Pr pixel data 1
VGA_RED[2] H1 K5 Red/Pr pixel data 2
VGA_REDI3] H4 K4 Red/Pr pixel data 3
VGA_RED[4] H3 K3 Red/Pr pixel data 4
VGA_REDI5] G1 J4 Red/Pr pixel data 5
VGA_REDI6] H6 J3 Red/Pr pixel data 6
VGA_REDI7] G3 J2 Red/Pr pixel data 7
VGA_GREEN][0] G2 K7 Green/Y pixel data 0
VGA_GREEN[1] G5 HA1 Green/Y pixel data 1
VGA_GREEN][2] G4 J7 Green/Y pixel data 2
VGA_GREEN[3] F1 J6 Green/Y pixel data 3
VGA_GREEN[4] G6 J5 Green/Y pixel data 4
VGA_GREEN[5] F3 H5 Green/Y pixel data 5
VGA_GREENI6] F2 H4 Green/Y pixel data 6
VGA_GREEN[7] F6 H3 Green/Y pixel data 7
\VGA_BLANK K4 M8 Blanking control input
\VGA_SYNC K7 M7 Sync control input
VGA_CLK AA7 AD1 VGA clock
VGA_SYNC_T K5 L1 Sync tri-level control
VGA_HSYNC K3 M2 Horizontal Sync
VGA_VSYNC K2 M1 Vertical Sync
VGA_M1 K1 M5 Operation mode control 1
VGA_M2 L10 M3 Operation mode control 2
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3.16 PS/2 LE AlE3517|

1) 74

o

PS2 ZEL F2 PC 7= vhese] AR A44HE AW FARA Y
Hety 7RE AESHY ves AESAS AN & 4 & PS2 AUHE A
3 glguth PSRE Holy AT 2¥ A £ AW AL dolHe Bgol o]
Ayt

dolg 2helo] shitel7] WEe] Holgi o] 57 ol APY Fejz A
o PS¢l 2YL JREL uhea (ZdclE)7t olE £& (1% EWE AL
wg wa R,

o

met ¢

(& 3-9) PS/2 Pin Description

6 5 Pin Name Description
4 3 1 Data Key Data

2 N/C Not Connect
2 1

3 GND Ground

4 VCC +5V DC
PS/2 PORT 5 CLK Clock

6 N/C Not Connect

dlol8 e AlZ(1-bit), FA ¥ E(1-bit), H=JE B E(1-bit), o8 HE@B-bi)E F
AEY, L5 11-bit2 FA4H U 7IHES F2W 7REE T 7|9 AWF
E s 99Ut

of IEL A UL W FUT B W ol /8 B YoE o] =7 fE
oA 717t A% EWA U AHE & 4 Y=S ) FUh FF AREE 8 rE
W 7 gl AYE wha mEe g We W Beela neo nha meg EYs
B2 3 gelg FES ¥ 4 deun

2) 3

=

ot o] 13 Fo] F|HE FAlY AEEE HolE FH & start bit, data bit 87}, parity
bit, stop bits 2 F 1HIERZ FA=H FUTh Hojg XS 28 A35E F7E F
st Zol AA HoIgly] W&o erojyyt AX3E dHolEE By &£Xo] a7t
doste AV HA god Ao RE 1HEY 60usol 4] 100psH FHu ot
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Data |[53'| D0 | D1 | D2 | D3| D4 |D5|D6 | D7 |P|sle

o [JUUUUUUUUUL

ZIRES] 717} HAW 7|8 ﬂl—‘ﬂr ZAEEZ s 7] o
9l

%te &7 ZEE ¢
ol A& &3 EYJd. A70= 717} @old wox ZEF WA " E o
£ 38 717 A% A AE U4 T 5 9A Ut 71E & "= make code
7} B o] A break code7} At} Make code:= 1 ByteZ o] Fo]x 2l n break code:
make code ¢F¥-Eo FO7l ¢ 3]A 2 ByteZ o] Fo] FHYr},

ot o] B= T Lol H A i A2WIE YU

(E 3-10) Lm¥l Xtof CHSt A7 I

1 16 FO 16 C 21 FO 21 Q 15 FO 15
2 1E FO 1E D 23 FO 23 R 2D FO 2D
& 26 FO 26 E 24 FO 24 S 1B FO 1B
4 25 FO 25 F 2B FO 2B T 2C FO 2C
5 2E FO 2E G 34 FO 34 U 3C FO 3C
6 36 FO 36 H 33 FO 33 \% 2A FO 2A
7 3D FO 3D | 43 FO 43 W 1D FO 1D
8 3E FO 3E J 3B FO 3B X 22 FO 22
9 46 FO 46 K 42 FO 42 Y 35 FO 35
0 45 FO 45 L 4B FO 4B VA 1A FO 1A
- 4E FO 4E M 3A FO 3A Enter 5A FO 5A
= 55 FO 55 N 31 FO 31

A 1C FO1C (0] 44 FO 44

B 32 FO 32 P 4D FO 4D
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3) 5l=2

+5V

+5Y

Rlﬁ)\/\/\(4 7K

-_r I
53

a7

R20 300 5 K [
e s g
Ps2_D [ RIDAANAR0 RS o2

CON_PSBA

s)zol A mi AT o] psize] AL Ze Hold eHlo] FPGA Tirtel Aot @
2 8 BgE RelF3 dguth of Yoly SA0RNE FPGA Tute]2E A7 2
£ 9ol Sof JuEoA ojWe go| Sof %A EAstel AYHA H: A g

Y},

4) B FYE
FPGA Signal Altera Xilinx Description
PS2_CLK M4 N4 PS/2 Clock
PS2_DATA M3 N3 PS/2 Key data input
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3.17

o

g =ZE
1) +4

HBE-COMBO Il || A& Wi} R o|Qo Mro] &7 ZEE AHg3te] ¢R9]
AE AT 5 U=E AYstn AEUh ol & ZE FAL 7|E9 HBE-
Application Modulex AJoj3sl7] 93k 508 & 2 E 27[¢t BE Yo Faste AGT
T UESE AT &7 ZE UE 7HAR YUY 32 3FFY FF ZE o
g A AL Holx dFYrh

2)E 2ME

U Expansion port #1

FPGA Signal Altera Xilinx Description
EXT1[0] J24 L26
EXT1[1] J25 M19
EXT1[2] J26 M25
EXT1[3] K18 M26
EXT1[4] K19 M22
EXT1[5] K21 M24
EXT1[6] K22 N21
EXT1[7] K23 N22
EXT1[8] K24 N19
EXT1[9] K25 N20

EXT1[10] T26 N25
EXT1[11] L19 N26
EXT1[12] L20 N23
EXT1[13] L21 N24
EXT1[14] L23 P21
EXT1[15] L24 P22
EXT1[16] L25 P19
EXT1[17] M19 P20
EXT1[18] M20 P25
EXT1[19] M21 P26
EXT1[20] M22 P23
EXT1[21] M23 P24
EXT1[22] M24 R21
EXT1[23] M25 R22
EXT1[24] N18 R19
EXT1[25] N20 R20
EXT1[26] N23 R26
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EXT1[27] N24 T19
EXT1[28] P17 R24
EXT1[29] P18 R25
EXT1[30] P23 T22
EXT1[31] P24 T23
EXT1[32] R17 T20
EXT1[33] R19 T21
EXT1[34] R20 u20
EXT1[35] R24 u21
EXT1[36] R25 T25
EXT1[37] T17 T26
EXT1[38] T18 u24
EXT1[39] T19 u25
EXT1[40] T20 u22
EXT1[41] T21 u23
EXT1[42] T22 V21
EXT1[43] T23 V22
EXT1[44] T24 uU26
EXT1[45] T25 V20
U Expansion port #2
FPGA Signal Altera Xilinx Description
EXT2[0] u20 V25
EXT2[1] u21 W22
EXT2[2] u22 V23
EXT2[3] u23 V24
EXT2[4] u24 W25
EXT2[5] u25 W26
EXT2[6] u26 W23
EXT2[7] V20 w24
EXT2[8] V21 AC25
EXT2[9] V22 AC26
EXT2[10] V23 Y25
EXT2[11] V24 Y26
EXT2[12] Y18 AE24
EXT2[13] V18 AF23
EXT2[14] AA18 AF24
EXT2[15] AE17 AF22
EXT2[16] AD17 AE22
EXT2[17] u18 AE23
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EXT2[18] AF17 AD23
EXT2[19] W17 AB22
EXT2[20] V17 AF21
EXT2[21] AC17 AD22
EXT2[22] AA17 AC22
EXT2[23] AD16 AC21
EXT2[24] AC16 AB21
EXT2[25] u17 AE21
EXT2[26] AE16 AD21
EXT2[27] W16 AC20
EXT2[28] AE15 AB20
EXT2[29] AA16 AF20
EXT2[30] Y16 AE20
EXT2[31] AB15 AE19
EXT2[32] AA15 AA18
EXT2[33] AD15 AA20
EXT2[34] AC15 AF19
EXT2[35] AC14 AC17
EXT2[36] AA14 AB17
EXT2[37] Y15 Y18
EXT2[38] W15 AD17
EXT2[39] AF13 AC16
EXT2[40] AE13 AB16
EXT2[41] Y14 AA17
EXT2[42] V14 Y17
EXT2[43] V13 W16
EXT2[44] AE12 AF15
EXT2[45] AA13 AA16
a Expansion port_Daughter
FPGA Signal Altera Xilinx Description
EXT_DAU[0] H21 L20
EXT_DAU[1] H19 L19
EXT_DAU[2] G24 K22
EXT_DAU[3] G23 K21
EXT_DAU[4] G26 K24
EXT_DAU[5] G25 K23
EXT_DAU[6] F26 J24
EXT_DAU[7] F25 J23
EXT_DAU[8] G22 K20
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EXT_DAU[9] G21 J25
EXT_DAU[10] F21 J20
EXT_DAU[11] F20 H26
EXT_DAU[12] F24 J22
EXT_DAU[13] F23 J21
EXT_DAU[14] E24 H23
EXT_DAU[15] E23 H22
EXT_DAU[16] E26 H25
EXT_DAU[17] E25 H24
EXT_DAU[18] D25 E24
EXT_DAU[19] D23 E23
EXT_DAU[20] E22 H21
EXT_DAU[21] D26 H20
EXT_DAU[22] B25 D26
EXT_DAU[23] B24 D25
EXT_DAU[24] C25 C26
EXT_DAU[25] C24 C25
EXT_DAU[26] B19 B23
EXT_DAU[27] c19 c23
EXT_DAU[28] A19 A23
EXT_DAU[29] B18 C22
EXT_DAU[30] D18 D22
EXT_DAU[31] D19 A22
EXT_DAU[32] A18 B22
EXT_DAU[33] G18 B21
EXT_DAU[34] J18 c21
EXT_DAU[35] E18 E22
EXT_DAU[36] F18 A21
EXT_DAU[37] c17 F21
EXT_DAU[38] D17 A20
EXT_DAU[39] A17 D21
EXT_DAU[40] B17 E21
EXT_DAU[41] H17 E20
EXT_DAU[42] J17 F20
EXT_DAU[43] F17 B20
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3.18 Flash Memory (Option)
1) 724

£ Zujo A AAAAE 7H- SRAMIE 2 H] A9 Flash memoryE A3
=2 At J&HYth Flash Memory: 128Mbite] €3-S 714 Intel Embedded Flash
MemoryS AH&3t3 QlgUth o] XL Optiono® 7|Eo 2 Yrte FuldAE AT
< 3A g3 sy

Dataf15..0]
—

“idﬂliﬂ-ll »
F_OE 128Mbit

IF_WE Flash
—_— Memaony

[12 3-14] Flash Memory A

2) 5%

Flash Memory2] 522 Read, Write, Reset2 Udutt o2 IHANAN 7o 53 03
& Holx YFYrh

U Read
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75 95
# Sym Parameter Density Unit Notes
Min Max Min Max
32 Mbit 75 12
R1 Read/Write Cycle Time 64 Mbit 75 ns 12
128 Mbit 75 12
32 Mbit 75 12
R2 | tavayv Address to Output Delay 64 Mbit 75 ns 12
128 Mbit 75 12
32 Mbit 75 12
R3 | tzLav CEx to Output Delay 64 Mbit 75 ns 12
128 Mbit 75 12
R4 |tziav OE# to Non-Array Output Delay 25 25 ns 124
32 Mbit 150 12
RE | tenaw RP# High to Output Delay 64 Mbit 180 ns 12
128 Mbit 210 12
RE |tz ax CEx to Qutput in Low Z 0 0 ns 125
R7 |tzLax OE# to Qutput in Low Z 0 0 ns 125
RE | tzyez CEx High to Output in High Z 25 25 ns 12,5
R  |tzhoz OE# High to Output in High Z 15 15 ns 1,25
Output Hold from Address,
R10 | toy CEzx, or OE# Change, 0 0 ns 1.2.5
Whichever Occurs First
R11 ;E—F'—-" CEx Low to BYTE# High or Low 10 10 ns 1,25
S
Ri2 |fFrav | BYTE# to Qutput Delay All 1 1 us 12
tenay
R13 |tz a0z BYTE# to Output in High Z 1 1 us 1,25
R14 | tzye CEx High to CEx Low 0 0 ns 125
All
R15 | tapa Page Address Access Time 25 25 ns 5.6
R16 |tz av OE# to Array Output Delay
5 R A
’ r2 !
Acdress ) I K N
e R3 je—RE8—|
CEx [E] si hY / | S,
|1—Q9—b
OE# [G] Si B /
WE# [W] _h
Ré
R16
+R7
—R6 » |&RWD
Data [0/a] —f— -
LR11—sfe R12
'I[‘ R13
BYTE#[F] Si !
; R5
res [Pl _/f
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O write
Valid for All
# Symbol Parameter Density Speeds Unit Notes
Min Max
32 Mbit 150 1,23
Wi terw (teyer) | RP# High Recovery to WE# (CEy) Going Low | 64 Mbit 180
128 Mbit 210
W2 |t (twiel) | CEx (WE#) Low to WE# (CE,) Going Low 0 1,24
W3 twe Write Pulse Width 60 1,24
W4 | gy (toyey) | Data Setup to WE# (CE,) Going High 50 1,25
W& taywn (taven) | Address Setup to WE# (CE, ) Going High 55 125
W6 | e (teewn) | CEx (WE#) Hold from WE# (CE,) High 0 ns 12,
WT | twwox (tepnx) | Data Hold from WE# (CEy) High o 0 1,2,
W8 twnax (teqax) | Address Hold from WE# (CEy) High 0 1,2,
W9 twen Write Pulse Width High 30 1,26
W1 | typwn (types) | Veey Setup to WE# (CEy) Going High 0 1,23
W12 | tyyal tenel) | Write Recovery before Read 35 1,27
W13 | tyume (teup) | WE# (CEy) High to STS Going Low 500 128
W15 . Vpzy Hold from Valid SRD, STS Going High 0 12389
[L= W5 - -.l\'g_.,|
ADDRESS (] [ SO |
q—'Nﬁ-l{
CEx (WE#) [E (W] S] Y / “ \
sz W3 W ul
WE# (CEx) [W(E)N S! Ss b
OE#[G] 1§ )
‘u W -.'.7_,1
DATA [DIQ] {f ( i
Fs 'l‘\‘l13‘
STS[R ” }
|¢—W1—b
RF#[P] __/ ” ”
VPEN[V] {( / (S
[O22! 3-16] Write Operations
U Reset
# | Symbol Parameter Min Max Unit Notes
RP# Pulse Low Time
P1 trLen | (If RP# is tied to V2, this specification is not 25 s 12
applicable)
RP# High to Reset during Block Erase, Program, or
P2 | ®sad | Lock-Bit Configuration 100 ns 1.3
P3 | tyccey | Vee Power Valid to RP# de-assertion (high) 60 s
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STS (R) S

jo—P1—le— F’Z—b‘
RP# (F) N
la P2

fe
Vee [/

[12! 3-17] Reset Operation

3) 5=

Flash Memory2] 3| Z2oJA & 4 9%o| Data®} Address 2F¢lo] FPGA tlHlolAZ AZA
¥o] &5tk E3FF Flash Memory2] Control 2H¢l= dZo] Eo] glo] FPGA tjH}o]A
o A Flash Memory®] Alo]7} 7}538HA 327} A= &t

+3.3Y
2 4
AD e Hy
FLASH_ADDI A1 VEC2 T
FLASH _ADO2 42 ¥COO
FHASH-ARS: M
FLASH_ADDS F4-As ] — FLASH_DOO
FLASHADDT | e ] —
e ——" i e ot
S
FLASH_ADDID > 7 A0 DS g »FLASH_DOS
FLASH ADDTI [> an [ —— G N0
FLASH_ADDIZ [ il A2 Daz? :E:—OFLAMJHT
FLASH_ADD13 > “A13 a8 Mg —COFLASH_0QB
FLASH_ADD1 [ oA [ - ——
FLASH_ADDIS > S s D010 (51— —CFLASH 001D
FLASH_ADDIG [~ —-—{A1E Dan 5 < _FLASH_DON
FLASH_ADDI? > A7 012 ”——UL&SH_“[“?
FLASH_aDD1B - A8 op1l 50 L FLASH_DDN3
FLASH_ADDIE [ A1D 0g1d 7] == FLASH_DQ14
FLASH “ADDZD Az0 D15 {SFLASH_ D15
FASh 003 ref 33
v
FLASHAQD23 %Az: . R1Z *
rusu_.tonz- NG rere F A AN 0
i e S5 2
R4
FLASH_RP B & 1P
14 pil
FLASH_Cs0 [ CEQ GND1
SaCE1 THOZ 42—
(CEDL GHD3
TE26F 128J3A-150
4) 8 7HE
FPGA Signal Altera Xilinx Description
Flash_ADD[1] D10 G12 Flash Address 1
Flash ADD[2] c10 E11 Flash Address 2
Flash_ADDI3] B10 D11 Flash Address 3
Flash_ADDI[4] A10 C12 Flash Address 4
Flash_ADD[5] J11 B12 Flash Address 5
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Flash_ADDI[6] H11 F12 Flash Address 6
Flash_ADD[7] G11 E12 Flash Address 7
Flash_ADDI8] F11 G13 Flash Address 8
Flash_ADDI9] D11 F13 Flash Address 9
Flash_ADDI[10] C11 A12 Flash Address 10
Flash_ADD[11] B11 H13 Flash Address 11
Flash_ADD[12] H12 C13 Flash Address 12
Flash_ADDI[13] G12 H14 Flash Address 13
Flash_ADD[14] F12 E13 Flash Address 14
Flash_ADD[15] E12 D13 Flash Address 15
Flash_ADD[16] D12 E14 Flash Address 16
Flash_ADDI[17] C12 D14 Flash Address 17
Flash_ADDI[18] B12 G14 Flash Address 18
Flash_ADD[19] J13 F14 Flash Address 19
Flash_ADD[20] G13 G15 Flash Address 20
Flash_ADDI[21] F13 F15 Flash Address 21
Flash_ADD[22] J14 A14 Flash Address 22
Flash_ADD[23] G14 H15 Flash Address 23
Flash_ADD[24] F14 B15 Flash Address 24
Flash_DQI0] D14 A15 Flash Data 0
Flash_DQ[1] B14 E15 Flash Data 1
Flash_DQ[2] A14 C15 Flash Data 2
Flash_DQJ3] H15 F16 Flash Data 3
Flash_DQ[4] G15 E16 Flash Data 4
Flash_DQ[5] F15 H16 Flash Data 5
Flash_DQ[6] E15 G16 Flash Data 6
Flash_DQ[7] D15 F17 Flash Data 7
Flash_DQ[8] C15 E17 Flash Data 8
Flash_DQ[9] B15 D16 Flash Data 9
Flash_DQ[10] K16 G17 Flash Data 10
Flash_DQ[11] J16 G18 Flash Data 11
Flash_DQ[12] H16 F18 Flash Data 12
Flash_DQ[13] G16 D17 Flash Data 13
Flash_DQ[14] F16 Cc17 Flash Data 14
Flash_DQ[15] D16 B19 Flash Data 15
\Flash_OE C16 A19 Output Enable
\Flash_WE B16 E18 Write Enable
\Flash_RP K17 G19 RESET
\Flash_CE J17 D20 Chip Enable
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4, AAIS/W 7|2AI2H
4.1 Design Flow

gtz o ojd AFS ML w, off I1¥H 22 AAHLE IPFY

28 [ 8 o

132
0l

=
:> = Al

4+ 3

[O3 4-1] ME Mie S8
AW AES WE AAXNE AL (FA), 1 AL WED (8A), 1 2] g=
@ o= wEe AEA HAE (AZ)FUL wteko] ool WANW thA FHst

AFsta, ol4o] god AEFE &A% AFS AJYL

st A 2”lS AA st AR Rz, [2F 420 A 2ZEHOE o
A A2"E AAS e FFYYt

WA Design Specificationo| A= o|® =7 JEE AAY AQJA/ME +AEUL A H
o7 ol ¢JYE Wol o]BA F&FEY olH WoR YL T A AAY T UE
< s AYUt

nﬂn
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Design Specification

Design Entry J
'\—'—‘—/' G
Functional Verification
Design
Modification

i

Device Programming

|

VY

In—Svystem Verification

s

E
E
[
[ Tmina Verficaton
E
[
[

System Production }

[23 4-2] NA™” MA A YA 58

323, Design Entryol A AAStEA st= =2 J2E oW WHOE ofFgA HAZ
AA7HE 2Astd =7 =25 AU H7]A ojd W Tt = I
2E AAsE PHe 98 7HA =4, Graphic Design (Schematic Captureo] €]& wHH)
©o 2 AA3sE Wy, HDL (Hardware Description Language: 3t=¢o] 7]1& o)) ALg3}

of AAs= Uy, B3P o= dAsE el 1AY Y-

A AAR el sl FHe HAst ool Atk I oAl digk #HAA|
2 GEFI, ool doH HAAT =7 IA2E sEHojFe
g 5 de UY Ex Z2a4 T 5 de Hd $& AAEE

Compilation®] Y ¢}

[Rod

ofgA ¥ eR7A ATH &3 Re AAT GxdE FHo] & HeAd d#
45 34 ANA gyt WA JsHeR ZAZ YeAE AWEE Function
Verification, 21 Foff A3 Huto]~9] £ o] &3t AT 227t AHESRA dh=
dutol i} o] WE FHE A dEAE AWEE Timing Verification IS
APgy.

29 Function VerificationZ} Timing Verification2 PCArol A AZEYo]2 HF3= W
ola, oA HFHE =g =27 AF =gl K2E)d AZHAE W FEsH
&0l He=AE AFHoF & ot dFUth o] REEo| Device ProgrammingZ}t In-
System Verificationgd Uth. AAE= & 0|2 tjulo]Ao] A% =7 I2E ZTZ g
W gt golx, A= A&Ho] HZ A A =g HAEE dves AY

Yt

[



HAs/W 7I2AE2H

ojgA BE HIFol 2 Foll HIEA AFo] SAFH AxHYH
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42 87 Az=EZQof
4.2.1 Quartus IIE 0|28t MA|

1) g
Altera Quartus Il Z21HL BE HAE mZazxEeE Aoz FJIFUc ZzdE
23E AA od 9 Ao 3 9, SFAF d, AEHNA x

do] BmE Ze m2AE ojEoz FIst Pyt

EY 2E AAE ZRAEZ 7] g HA Z2HE 3 #E 47 =
2AE ¥g #/YsHA Hol JsUth [TF 4-3]2 Quartus lI914 7|2ez AFsf F
£ A9A F FirfiltergtE qAo], [I™ 4-4]& ©] Fir-filter ZR2AE0] )3t Hierarchy
Display®, Fir-filtero] tgt 319 EE2EES AZXFRE HoFE AYUdh [2¥ 4-4]¢
gol medAEd zua A7 ol U oo HABE A HUd & devt wo
ol HASL Setling WS Eo U Bt ofe ZeAEd g AR B
9% 44 =S FAH] dsUT

P filtref. bdf g@@

o Ganataaty 00900 stactcadad eaadaatdaentd Gaadanandaadt
; R T Y] SRR R e EEERRREER A —
:\k”o \NTP‘CI?(E [yr(7. Ol jyn(7..0]
Fesst —JwPLT  [Bioek]_Bus_ e Bt (s bt i e e aaERs
[ellT_0] [NFOT <[7. 0 jeatas(?.0)

et JNPOT R
[E-01_[WPOT
F [7.0]_[0oUTPLT] mult 2 10 Type

: [2hi10..0] [NPUT

. L FEE !
inst 2 dataal7 0] clk INPLIT &l 3 -
i i i e I’esu?ﬂ1ﬂ ojre= ffirst JIPLIT %
b bz 0] 5 Unsiane [¥n[7..0] JOLTPUT ey e
oz
3

hualues T i 2
nste e i

[0 TTwe |
i

h(2..0]  |OUTPUT]| .. |Block Bus

In[2..01 [tatab{2.0]

Lt N, .

o WL(’;_‘
state_m ok PR

S

d 1o Type
gy [k INPUT it it it it it ey it ey ey ey ey ey e e i i i i i
g T L - S e
instd

pewt |RPOT

[sel[1.0] [ouTPUT
[follovy  [OUTPUT
st [oUTPUT|

Ut el

inst1

[22! 4-3] Fir—filter Project
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Project Mavigator 3]

a

53 Device Design Files
3bc mult.v

- b aceum, v

-2 filtref, bdf

-t hvalues.v

. abg taps.v

wegte state_m,v
?....‘?bc ace,y

-1 Software Files

E+Z3 Other Files
LB i wwf

Hierarch_l,l ] Files I & Design Urits ]

[212! 4-4] Hierarchy Display

2) Project M

[22 4-5]9F ZFo] Quartus Il T2 1AL File -> New Project Wizard #1572 A=a|x &
A ZAAste Z2HAES AAT F dFUt Z2FHE Qe Z2AE 9 AdoA
HE tutol A Me 5o F 6UAR o]FolA g, o] BAE AHoF AA ZYE
A Z2AE A ol drFYh

& Quartus Il

Edit Miew Project Assignments
B, Cirl+M
pen... Ctrl+0

[# Open Project,,, CtrI+J
Convert Max+PLUS [ Project,,,

[32! 4-5] New Project Wizard

7 gAelA e @A AW FAAE Next HES 2Ysop I, ZrAe
Addg Nzeid zzAsd od Awd A9 AFe dPsit Fol BANHD
Next W Eo] os) the ZzAE A AasHA Py
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A dAz 22RE 7y uwdEo] A= Directory, Project, Top-Level?] Entity o]&-<
AA ) olu Fod AL VHDLS 9] Language® AAe 2$ F = 9] Entity o]
£33 A AA3S= Top-Leveld Entityd] o]&& ZA 3 FolofF U [1F 4-6]
N Z2HEQ o5} Entity?] o]FS FY3HA counter2 AR FUL, oo #A
" gdSo] Clsampled] AR EHEE AAFUEHFYTH

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5]

‘What iz the warking directary for this project?

|C:\sample J

What is the name of this project?

|cnunter 550

What is the name of the top-level design entity for thiz project? This name is case sengitive and must
exactly match the entity name in the design file.

|counter om0

Use Existing Project Settings ...

< Back | Mewut > | Finish £

[72 4-6] Directory, Name, Top—Level Entity dX

£ Z2AE gyoA dad fUdE5S F/EIAY, O Z2HAEY B
t235}7] 1% Library Pathg AR F& FEYYT o] FES o7 A
ol A FHdts AARBAA FE&3HA AEBUTh wEbH o ARE Ao
Z2HAES Yo AASI, HF top TRAEA R Rop AARYL [17 4
Add HE] 9&iA dag UdES Z2AE F7tstA Pt

J_ uS]i rin
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AAIS/W 7|2ALEH
New Project Wizard: Add Files [page 2 of 5] @

Select the design files you want to include in the project. Click Add All to add all design files in the project
directory to the project. Mote: you can alwaps add design files to the project later.

File name: [eee]

File name Type Add Al
_ femove |
_ Boeties |
_ v |
_ oom |

Specify the path names of any non-default libraries. Uger Libraries...

< Back | Mext > | Finish EIE

[38 4-7] Add Files

322 Family & Device Settings A% F-E Ut} Device Family= Al&-3}l= tjufo]l A
7} RAM EX ROM Elgdojite] izl FPGA, CPLDE T8 A& $ Y3, ARzez
Device €% % HulolA7 7HA X e A 4, A =0 w2t Yro Yo FF
£ X, Stratix II, Stratix, Cyclone 1l, Cyclone, APEX Il, APEX 20K, & FLEX 10K2] S=ujqt
ACIE GAZA HAA7L 7bedtal, SoCehe 3tuhe] fufoliox BE FELE 3 &
S 9t AEE ey

E3 o]z3t tlulolAoA E& 1\}%3}% ZIetez A= ¢lE Cyclone I,
Cyclone, APEX 1K 7} g&Uth E3 14 FAlo] 7H53d Stratix GX, Mercury?} 913
CPLDE MAX Series7} &Yt} o274 D} F3l Device FamilyS Toolo A A&d 4=
RsUch [21 4-8]9lA= @A COMBO Il ZH]o| A ARg-3l= Family #¢l cyclone IS
Adg & & 4+ dsUth

agl3 Yol Hol: Target deviceo] A2 A3 sl= REL AR ZAAS Device Family U

Ue 98 futolx F BA tulolAE AEYfA Z2HE HELT QA oty
H AdErt gulolA F AFE tupolAE AFor AYA Z2HE HEY
AJAE Agst= AEddth

2

dE Eo] AHEAV A fulolAE VX1 HAAE & u, Target device: “Specific
device selected in ‘Available device’ list’d]] A2 S 3] F31 71A 3 Y= tulo]AS A= 3
9 gUth E3 22 = g gt Filters 222 Family ol & o8 tujo)
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2 %, fupo] 29| Package, Pin count, Speed grade°ll uwatA TupolAS AN FL &
e = FEdYT wEhA B futolaE A Hob AHE + A EdFE
BB ofdle [2E 4-8]9A4E dA COMBO lIoA A83}E= EP2C35F672C8S
A= 25ES HAgFa 9Ly

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

Select the family and device you want to target for compilation.

FEamily: Cyclone I j
Target device
™ Auto device selected by the Fitter from the ‘Available devices' list

% Specific device selected in ‘Available devices' list

Available devices:

EFZC20F 25607 o [ [piites
EPZC20F256C8 Package: Any -
EPZC20FZ56I8 i
EP2C20F484CE Pin gaunt: Ary M
EFZC20F484C7 s . =
EFZC20F484C8 peed grade: ny
EPZC20F424/8 i
EP2C200240C3 Core voltage: 1.29 .
EPZC35F48406 v Show Advanced Devices
EFZCIGF484C7
EFZCIGF484C8
EPZCIEF484I8 3
EFZCI5FE7206

5FE =

< Back | Mext > | Finish EIE

[12! 4-8] Family & Device Settings

Quartus 11 71E2Z o2 A7, ¥4 E AEHNA FAAS & & I=F 7|5& 23
33 )&yt A9k Quartus 117} PLD A YL EFo 3 wlSojz AA Z213o]y]
2o o] MM FAoA Y Ho A A3 ke T FEUh

Wt oAt olad e Rgelr] s oE ARAA 5 A5HAA Fol
AP olHd A4 AN [1F 4919 FelA olHF B A5 AL + 9
Ut webd @A AgAe] ARENA dgstelt oE Zeage] AxHl Ytk
W 74 4Ae 8 Fd gy



HAs/W 7I2AE2H

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

Specify the other EDA tools - in addition to the Quartus |1 software -- uzed with the project.

| I~
r

[™ EDA gimulation tool: | J
-

™ EDA timing analysis tool: | J
-

< Back | Mext > Finish EE

[12! 4-9] EDA Tool Settings

A7NAE BARA Y meAe 44 wAN 2 gAe] dF dHol ogA =Y
LA BE RelFA guth gebd 4847 olee 4RE B1 ZzAE A 9
oA ThEA AAE $iol gtA thA W HAst: wAZ HASUL

wheba ol @l d BHel Aol od HEE PEL Back ME s 1 wAR A4 4
g o3, ol4o] g Al Finish WEo] o3 ZAE 44 @A wAW Pyt
o M yEe ZRAE MRS AUAE Setting AR F A £l A%
Ut ofg) [2% 410]0 ML Summary FE RejFI Y&yt

HBE—COMBO Il User's Manual and Lab Guide



New Project Wizard: Summary [page 5 of 5]

When you click Finish, the project will be created with the following settings:

Froject directony:
d:/alerasquartushl/bind

Project name; counter
Top-level design entity: counter
Nurmber of files added: 1}
Mumber of user libraries added: 1]
Device assignments:
Farnily name: Cypclone Il
Device: EP2C35FE72C8
EDA toals:
Design entry/synthesis: <Mone»
Simulation: <Mone»
Timing analysis: <Maone»
< Back | Next > , .......... Finish .......... ;l_A‘_

[22 4-10] Summary

JAMAE Aoz nzAEs} AAHYSUT. 24 AAY 4 & VAol @
o2 AUt

il

oA ZRAEZ AHAFH [2FH 4-11]7 Zo] Quartus || ZE2IPo] A= Alcho] €}
ol Hio] A ZRAEY HAdE FEW E Z=2AEQ o|Fo] AP

4 Quartus Il - C:/sample/counter - counter

File Edit iew Project Assignments Processing Tools Window Help

Dﬁ‘ﬂ|§|%ﬁ,|n“‘k?“coumer j”ﬁf@@%‘

XOUDER £90009 BHRS LH% | Gana @
Project Mavigator ————————————————— = | x|

Entity

Cyclone: EP1CEQ240CE

i B coOunter

[33 4-11] Elo|S0ll EAIE Z2HE 0|

Zee AYPste Fo Project Navigatorzt A ZZAE Yo ojd Fez 1A =
of AEA FotE & AEH °AL A AR FEFUT. ZRAE AFILREE
H o] F 31, Top-Level Design Fileo]| 23 3|4 &% Design& &2¥ 4 &= Hierarchydl=
Aol stk B 2} E FLdEREH A Y, =23 HY, 39 &
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s 9 7 850 23E }Y)e QA FA%T BT & Ak Aol Filesd Utk wt
A2 2 Design Unit 2] type AEAFgHS Design Unitsoll 4] 2138 4 A5t}

[1% 412104 B $1o] Y& Aol Hierarchy oL, Fol Files, oF2o] Design Units
& BAF3 &Y oA 53 Z2AE ASFITRE I E 5+ dH5Uh
2=
Enfity Lo
Caompilation Hierarchy |
Sk watch 16
Shepld clkdiviod 14
----- abd Ipm_countericnt_r_1 1
El--pbd timetul 57
B 208 |pm_counter:iclk_cnt_nl_2 | 14
- 2bd Iprn_add_subi_nl_3 5]
Gl--2bt [pr_counterisec_rl_0 Bi
H--pbd decdsegiud 3‘1'|
4] T

: Hierarch_l,l] Files] & Desigh Llnitsl

F-A Files =
2123 Device Desian Files

----- [31 seg_rmodule, vhd

----- [@ bcd?seq.vhd

----- [f dec?seq.vhd

----- [A time, vhd

----- [ clk_div,whd

----- [# watch, vhd

----- [& cifquartus/flibraries/megafunct
----- [ cifquartus/libraries/megafuncl
----- & cifquarus/libraries/megafunct
----- [& cifquartus/libraries /megafunct
----- & cifquanuslibraries,/megafunct
----- & c:/quartus/lilbraries/megaqui;I

1| 3
Hierarch_l,ll Files] & Design Unitsl

x|

a_csnbuffer (AHDL entity)

- [& cifguartus/libraries/megafunc
mel addcore (AHOL entity)

& cifquartus/libraries/megafunct
alt_counter_f10ke (AHDL entity)

- [& cifguartuslibraries/megafunct
[l altshift (AHDL entity)

~[& cifguartuslibraries/megafunc
[ bodiseg (WHDL entity)

“[d bcd2seg,vhd

& bedZeeg-a (WHDL architecture)
-[# bcdZseg,vhd

o clk_div (vHDL entlity) _l;l
4 3

x Hieralch_l,ll Filesl o Design Unitsl

[ 4-12] Project Navigator
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3) Design Entry

O Graphic Editor (Schematic Capture0f 2|5t A#|)

@ 5%
54 7|5S 714 AE olrygeE A, I AE golBygEe o &8 doly
ZelS A (wire) o2& ZF HE 59 A &Y dHoly X% E dAZ3 =3 IRE
AA s Wy

@ Graphic Editor MEHS}7|

Graphic EditorE ©]8-3 dhite] =2 3|2& AAS}7] )X Graphic Editor F& &
X3t A Ak s, [19 41317 2| File -> New W5 Agsto] New 3& 843
3t & Block Diagram/Schematic Fileo]gl: 52 A€sld OK HES »29 [1F 4-
1419} Zo] Graphic Editor o] &3 gt}

uartus Il - C:/sample/counte

=N Edit Miew Project Assignments

Ctrl+0

i) Mew Project Wizard. .,

B Open Project,.. Ctrl+J
Convert Max+PLUS || Project,..
Save Project
Close Project

New

x]

Device Design Files l Software Filesl [ither Files]

zhematic File

SOPC Builder System
Werilog HOL File
WHOL File

[ & | Cancel

[a8! 4-13] M A M50 A Block Diagram/Schematic File MEH
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¥, Quartus Il - Ci/sample/counter — counter:

File Edit View Project Assignments Processing Tools lindow Help
O & X2 | |counter A rEReH LA N R ]
XONUER ¢899 BeRY L% dala B0 A4

Project Mavigatar ~lx ) Block1 bdf }

Eniity

Ay Cyclone: EPI1CEQ240CH

7 Blockl.bdf
# counter e ..

" AHierarchy | B Fies | ¥ Desian Units

Status =)
FModale [Progr... Z[T1... &

2 0L° I 1I00P%

4 -00

@ Documentation

Lix

sages

System /{_Frocessing J,_Eviralnio A, Info Jy Waming i Cilical Warming_J\ Erior ,_Suppressed

e 2| B =
Fiaady [Gones [ de | MM

[12 4-14] Block Diagram/Schematic File2 &415} 5t Arejf

HE 2oz

Quartus 112] Block Diagram/Schematic Fileol A= =HE uf$A & WEOZ ¢ E-ZY
st WY B w2 02&% HES &8 Pop-Up W9  Insert->Symbol &
< A9ste W Quartus I W59 “Edit -> Insert Symbol’& £3) olBH S &
2= Wil syt

HBE—COMBO Il User's Manual and Lab Guide ( 101 = @



& Blockl.bdf

Zoom 3

Show 3| }e2gsaannEcooooanaaacoooaas

S Symbol as Block,,, I

[l
~

[23 4-15] Pop—up HI5OIA “Insert Symbol” AEH

Symbol

Libraries:

E & d/alteralquartuss1 Aibranies! A
=M megafunchons
TS arithmetic

21 embedded logic

21 gates

]

| B8 starage

EHE others

| HIED maxplus2

i 1 opencore_plus

EHE primitives
FHES buffer =
I e

Repeat-insert mode
Inzert symbaol as block

—['—1'—[ '_Igl\

Megawizard Plug-In Manager. .. J

ak. LCancel J

[12! 4-16] Insert Symbol &

29 Enter Symbol #ollA Nameol] 2& A8 W& 2AY, &9 Librariesol A 3|3
N oluaest So) gt BuolA Rt PO SymbolES FM T 5 Y&
t}. o7]9lA= AND E& OR A°EQ 73t Symbolol Al FzHe] =27} 38 74
Al8] &, Megafunctions@}xl 3} 7|2 AA 3} Parameter 79 WHSIA|A ZFo2 R 44
AAY & YES AFE Soluguth oMY AP FEL upRolq WA 2
=7 2E 44 A + I=EF AU
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@ 2t SymbolQ| HA

Z} Symbol 7+9] dlo]g AZAL wire EL o]2o2 AZAY F 5 &Yk [2Y 4-17]
£ stop-watch AE RgF3 gt Z+ Symbol golB & e 7+9) bus HlolEHE AZY
= A #717F &2 bus wireg A3, bit HlolEE AZE W= F717F 7k bit
wireg AH&3yth.

Bit wire Bus wire

[d2 4-17] Stop—watch Ol X0l A

Symbolg AZASHE WEE (19 418]3 2ol 2z Symbole] HolE el AAWL
uhe AR AAAAE uheao) A A% o vk o Ao ugAl
A% WES ¥ A =43 o wierh A4o] HE o, (29 41909 2ol wireE
Adstnd s ZAX =41 sl ddsid gy
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[a22l 4-19] wire HA

bus wiree] ZA Lol [2F 4-20] YANAAH wireE 92

A=}

E 280 I puswire AAE A & 5+ dH5Yoh
%2 pop-up %2l BusLineZ A=std gyt

104 ®©
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Sl Conduitline
fffffffffffff%
20T oo X

ojgoz AAY Aot AZA}IA dt= NodeE [2F 4-21]3F Zro] Symbolof A

a4y 5 T ne2o dF HES ]85t wireE AE(E9)sta
Node H& Zol Fd Ut} B A dlojge HLE bus wired 13 F o]F& ¥
Fg 2 ol FY 152 A& 4 4hite] Azt o]F0°] ot A[R.0] =& A[0.3]
2 FHo] FUYt}. 9] X}OI% SB(AY HIE)S W&} 4914 ELX 02079 o]t

=
[e]

R EHE LTIl
B

..... D__X
S s LTIl ISP
........................... AL DRZ
......................... X—B
........................... . —
......................... ——
R P RP PR €11 L
..... ANDZ
TR -

..... =S R R R R R R R R
RS i R

® Az 4y

4 d&Uth olEA AT AL Graphic Editor AElolAE Symbol |2 B2 A
Ut} o] Symbol FHE WE7] YMAL Graphic EditorS &3 A7 Aol A File
-> Create / Update -> Create Symbol Files for Current File ™%+ A=l H3AI YL}, o]

gt AAS] BE kY NES st BEOR sl o 2 zAEd ¥e
7
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=181

File Edit Mew Project Assignments Processing Tools Window Help

. Ci-hh2 | 2 BT e B
= Open,., Ctl+0 -
Close o (OBRBERS|BEA EHEE
& New Frafect ears.. e 00w B @Y |\ 2|
1% Open Project,., i+l —am [—
c -(o]x
Convert MAX+PLUS |l Project... T e | || s || e SIELE
Sava Projant Al
Close Project T HUTRT
|| = - CLOCK DW EReaR DIV _CLK biv_aik EUTRIT— —— "SEGM
P o Option | Value O e Zom oy BT =
ILocation [Fin_73 START PACLAEES B pw
. 1 Option | Value | - o Lo
Save Current Report Section Az, 1 % b LK SN [
OH_OFF. o
File Properties.., ! . ddigit ent P
sl o= e Suuan AT @z EEEE o8
Craate HDL Design File for Current File " OiOFF CLRN LI L3 .0 EEENTEo)
Export,.. T R IR TR0
Convert Programming Files.., Create AHDL Include Files for Current £e.a itho
n
[ Page Setup,., Create Design File from Belected Block,,, J
[&, Print Preyiew Update Design File from Selected Block,, EReaR seq_decode
i B e 1=
Sl O Create SignaiTan | List File B e s o e
Recent Files b Create JAW, SVE, or IEC File,., : RolrEEny 3.0 cormr?. o)
....... BorEny o
Recent Projects 2 Vs o3 & 0
Exit AltsF4 | *
<
N L |
™ CTTTIIIITIIITIIIITY
— ™ 7-Segment Exat
MY Hanback Electr
ERRE
4| |

=™ "% Info: Quartus Il does not support clique assignments in the same manner as MARPLUS || for FLEX 10K/ACER 1K devices, Will not import any clique assignments found in stop_walch,acf,
Al & waming: Due to differences in the way the Quartus Il software interprets bus notation, conversion of your MAX+PLUS Il project can create obsolete assignments §To remove obsolete assignm

4] | |

Processing ) System

Create Block Symbol Files (bsf) that represent the entity [ [fasm== | Tdle [CAP [NUM [

(23 4-22] Mg 4N
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O Text Editor (HDLO|l 2|5t A7)

HDLE o|&3td] =2 I2E HASI: HHL Z HDLY wat EHE otof 317
o], W WeS ABsor Fuch wakA o] AgA A 7HE 712
2 Editor & A3 A7 HHE 193 4§ RoA=AEUr

® =3

AolE o]&IA =g 3IJ=2E AHASE ASeF HE HDL(Hardware Description
Language) A& AME3slo] AAggYch HDLE £H &= VHDL(Very High-speed integrated
circuit HDL), Verilog HDLS©] $9l&d], Quartus 19 4= Text EditorE o] €3l HDLS A
A,

@ Text Editor MEHS]I7]|

Text Editori o] 8:5}e] shitel ) A& AANI) AAN & Text Editor F& BT
A A skt File -> New "8 A= & [27 4-24]¢F &2 I7o| 243} o,
7] & VHDL File& A3t 7;“1% B3 gtk o|gA HDLY F7HE Adye
9 OK HES E38A Text Editor 3& A3 A7t}

Ass\gnmenls Processing Tools Window Help

Wiew

J
JBH‘@‘%.@‘N o | s @G| D> 2| |R ‘@‘
DEH& | =r - (R sREEHL BEE HEA
HoummEe |eeeow Ear|cRE <
e ]

[Entty ~  JLogicC
&y Compilation Hierarchy

Lo B COUNtER

[Module  TProgr... Z[Ti.. &

JS 11

od
The lowest
.

Cancel

http:/fwww. altera. com

L |

Processing  System

For Help. press F1 [ [ ] dle [ NOM[

[12! 4-23] New H50|lAM Text Editor File AEH
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=lalx|

&, Quartus |l - nter - courter
Agsignments  Processing Tools Window Help

DEE|@ sma|oc|e »@8(0|r v (k|r|e|
DEES 2R |V oREERs BHE HGE |

KO NERE | |eeees Bas|amy A
— i T
Erity T | 4 || Kbk
&y Compilation Hierarchy G
L B counter T)‘
~
%
%
y BiE
& Hierarchy | B3 Files | ¥ Design Units 0
a5
odule rogr.,, %[ 1., & L%
e

Processing i, System /

For Help. press Fi [In1.Col T S=ohuEs hest o0 202 oai e,
[12 4-24] Text Editor File2 &35} st AEy

@ #Ast7|

HDL ZE=& AME3le =38 328 A7 Y3lA+= Z HDL (AHDL, VHDL, Verilog
HDL 5 )9 &3 ¢l dis] &otok & Ao] 7] o) 73| AT A RA=
JASUS F1=2 77 dAgGYLe o2 FAZ(VHDL ¥ vhd, AHDL ¥
1df, Verilog HDL -2 V)& ZrEtE 2SS f4ddoF gy
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o] x|
SUEDEZIGN speed ch =
{
Aeeel_in, reset, clk : INPOT: % File inputs %
get_ticket : OUTPUT % File output Ed
% File outputs default to GND unless otherwise specified %
'
VARIABLE
speed : MACHINE % Create state wachine called %
OF BITS (gl,oo) % speed with bits gl & g0 %
WITH STLTES |
legal, % You are driving at a legal speed %
warning, % Police are giving you a warning! % |
ticket % Police are giving you a ticket! % I
1
[« L dff: % Define flip-flop called gt %
spd_out : node; % Define node called spd out %
BEGIMN
speed.clk = olk; % Connect clock input of speed to INFUT clk %
speed.reser = reset; % Connect reaet input of speed to INFUT reset El
gt.clk = olk: % Connect clock input of gt to INPUT clk k]
gt.d = gpd out; % Connect d input of gt to node spd out %
get_ticket = gt.g; % Connect COUTPUT get_ticket to g output of gt %
CASE speed I3
WHEN legal =
IF accel_in THEN
sgpeed = warning;
ELSE b
I AW
[23 4-25] AHDLE MAIE of
=10/
LIERARY IEEE: =
USE IEEE.STD_LOGIC_1164.ALL:
ENTITY COUNTER IS
PORT |
CLE : IN STD_LOGIC;
CLEALR : IN STD_LOGIC;
e : OUT 3TD _LOGIC_WECTOR(T DOWNTO 0O);
SEGT : OUT 3TD_LOGIC_WECTOR(T DOWNTO 0
END COUNTEER;
ARCHITECTURE ARC OF COUNTER IS
SIGNAL CHNT : INTEGER RANGE O TO 5;
SIGNAL NUM : INTEGER RALNGE 0 TO 15;
SIGNALL HOUR : INTEGER RANGE 0 TO 59:
SIGNAL MIN, SEC : INTEGER RANGE 0O TO 59:
SIGNAL H10, H1 : INTEGER RANGE O TO 9:
SIGNAL M10, M1 : INTEGER RANGE O TO 9:
SIGNAL 310, 51 : INTEGER RANGE O TO 9:
SIGNLL CHTS : INTEGER RANGE 0O TO 433999;
SIGNAL S _CLE @ STD_LOGIC;
SIGNAL M CLE @ STD_LOGIC;
SIGNAL H CLE @ STD_LOGIC;
COMPCMNENT SEP
PORT |
i o IN INTEGER RANGE 0O TO 63;
TEN, ONE:0UT INTEGEER RANGE O TOQ 15);
END COMPONENT;
COMPCMNENT DEC7
PORT(
ECD :IN INTEGER RAWNGE 0O TO 15;
o :IN STD_LOGIC
J_I SEG (OUT  8TD LOGIC VECTOR(7 DOUNTO 01 T
4 M o

[O12 4-26] VHDLE MAISt o
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=10l x|

le LCD_M{RST,CLE,D,RS,RW,E];

input R3T,CLE:

inout [7:0] D:

output RS,RW,E;

reg R3,RW,E:

reg WE_EN:

reg [2:0] INTILL:

parameter INIT1 SET=0, WAIT 41M3=1, INIT1_ SETZ=Z,
WAIT 100U3=3, INIT1 SET3=4, WAIT_ 1CLE=5, 3TOP=6;

reg [7:0] INITL DATA, INITZ DATA, MAIN DATA, R _W_LCD:

wire IN DATA;

reg BUIY:

reg [12:0] WAIT CNT1;

wire [1:0] R_W _REG;

reg [1:0] INITL RW REG, INITZ RV REG, MAIN RW REG:

parameter READ=0, WRITE=1, INVALID=Z;

reg EXEC_MODEZ, EXEC_MODES;

parsmeter IDLE=0, MCODE DET=1, E3ET=2, R_W _DATA=3, E RESET=4;

reg INITZ REG, STACE INITZ:

parameter BF_CHECE FIR3T=0, FUNC_SET MAIN=1, DISP_OFF=Z, DISP_CLEAR=3,
DISP_ON=4, MODE1l SJET=5, 3TOPZ=6, WAIT CLE 1=7, BF_CHECE=S,
WAIT CLE_2=9, RET=10;

reg [3:0] MAIN REG, STACK MAIN:

parameter DDRAM ADDR_SET1=0, DATA WRITE 1=1, DDRAM ADDR_SETZ=zZ,

|»

DATA WRITE Z=3, DDRAM ADDR SET3=4, DATA WRITE 3=5, DDRAM ADDR_3.

DATL WRITE_4=7, STOP3=8, EAIT CLKS_1=3, BF_CHECK1=10,
WAIT CLKS 2=11, RET1=12;
reg MAIN RS, MAIN RU:

H

Za. A= Y2 Text Editor & A3 Al AHAA [2F 4-28]7 Zo]
Template ™ 2] Z+ 210} - VHDL, Verilog HDL% - 9] Template Z& A#slo] HA 3=

[22] 4-27] Verilog HDLE M5t of

TR By & 4 gau

110




HAs/W 7I2AE2H

unter - counter
Assignments  Processing  Tools  Window Help
Gz b o @@ D|r 2 re|n|2]@]
Ctrl+
— |REBR4 DA EHER
we | [eeeee BaR | aBY
Ctrl+v =
ozl fh
Crleds
L
E ctisE |
# Find et =
{_}' Find Matehing Delimiter Ctilshd
&% Replace,, Cirl+H
— Go To.., Ctrl+a
neorease Indent
Decreasze [ndent
'S Insert Page Break
/] Ml Inser File...
gl neer Temolate._, ____
—— 4 Set Bookmark Ctrl+B 4
= ¥4 Delete Bookmark 1
“% Jumn To Bookmark  CilEhiftE L

|

Show syntasx of: Termplate section: 0K
SHOL Always Construct - %
Quartus Il Tel Case Staternent Cancel |
Tel Casgex Staternent

H Casez Staternent

Conditional Expression

Continuous Assignrment Statement

For Staternent

e
If Staternent

Integer Declaration

Logic Function {and)

Logic Function (buf)

Loaic Function fnand)

Logic Function {nar)

Loagic Function {not}

Loaic Function for) LI

Preview:
f#Clearable loadable enahleshle counter -
wodule module name {__data input nawme, clk_input name,  clrn input
_ _ena input name,  load input name,  count output
input [_ data nawme msb:_ data nawme 1sb] _ data input name;
input _ clk input_name;
input _ clrn input name;
input _ ena input name;
input _ load input name;
output [ count name msb: count name lsh] _ count output _name;
-
4 | 3|

[O22! 4-28] Template MEH

4) Compile

o St
==

Avtdes Zeded ZPE BE O BdS FUSHE YR By oF% o
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WA MAY RS R AL A BUT B =9 2 A4 L 4AD =
g2 SEGelolA o RiAE % 1B weld 24 A% trn, 2 A9 PAE
AHSE A A BT, ABAIAT A 54 ¥ 4 UEF FHE HAS 4

Hstu, ez B dutelze] Z2ady ¥ & Ui FdS Bk B A
JEviet

=z o
= 0
So xzAE Ad 489 44 WEe @4 ZzAE Hgd Fi

@ Compiler

[23 4-29]¢F Zo] W5 <2] Processing -> Start Compilation &5S A€std Aud 1A
< Y354 Ut o] FARY AL 4GARE U] A Hed, dF9 AdH
HA A AY AFE A & = AFY

Analysis & Synthesis A= ZR2AE Yo 9= UdEL BASY 5335t 1A oA
HAst= 71282 /& AZst: AAYU "EtN J2E E45HE A £
F7F St ARYS ST HAIA Fe oHE ol XY FLoEHN IEE
A4A 3 5 9A AsUth.ae IJ2E B4 A A fuloliro YRER
£ A&802 AE37] 98 E2ad =8E AAZUL

Fiter oA AH8A7 Hutol A% AaFA @9He WE Quarus A =] HAQ
tulol 25 2FH o2 ZolA fulolAe 27 Ao wjXs FUch fuHlo|AE A3
F92 Wi 1 tutelxe] 97 A2E AP =4 o] WAFUAA Z42e] &
29 @42 M AT 99 =28 Ao ¥Pen 45 ddolu W 5 A
I AU,

Assemblerol A= o] 9 A YL dutolio] 22 T 4 Y= LS AU

upAEto 2 Timing Analyzerd] M HEHoz tufolro] WHE YuE 4w W
A EL 27 A Aole dold A AZHe AAstE FFYUG
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=181
I ols  Window Help =18 x|
D FEIEIE o B | o ol [ h2 DStes Praceecina cifrshifee |
SEEEEE A 2
¥, &nalyze Current File
Ko nEnE? | St bl |
. |x| —| &b Compilation Report Ctrl+R B
i i 44
Lt Loa) " stant Compilation & Simulation CirleShifek
£ Compilation Hierarchy B " "
T COUNTER Tl Generate Functional Simulation Metlist
Liis & || & stant Simulation Ctrl+l
= ||  Simulation Debug » oL
Gl P ) GICs
= || & simulation Report CilsshifeR £ vacror (7 pomTo 015
4 | . Start Software Build Chlvg  [CVECTOR(T DOUNTO D))
o Compile Current File
% ARCEITECTURE ARC OF COUNTER T
4 | SIGNAL CNT : INTEGER RANGE O TO 5;
e L e = SIGHAL NUN : INTEGER RANGE O TO 15:
SIGHAL HOUR : INTEGER RANGE O TO 59;
e SIGNAL MIN, SEC : INTEGER RANGE O TO 59;
Modde — [fogessz[] © SIGNAL H1D, Hl : INTEGER RANGE O To 9:
SIGNAL MiD, M1 : INTEGER RANGE O To 9;
%} SIGNAL 510, 31 : INTEGER RANGE O To 9;
- SIGHAL CNTS : INTEGER RANGE O TO 459999:
5 SIGNAL 5_CLK  : STD_LOGIC:
’Th/ SIGHAL M_CLK : STD_LOGIC:
SIGNAL B CLK  : 5TD_LOGIC:
COMPCHENT SEP
PORT|
1IN INTEGER RANGE O TO 63:
TEN ONE:OUT INTEGER RANGE 0 TO 15);
END CONPONENT; =
T L] ‘ _»lJ
x|
Frocessing i, System
Starts a new compilation [Cn T Cal T [GwE ® | Tdle ERA4@Eie

[ 4-29] Processing —) Start Compilation &= AEH

(1% 430]HE Aoy o] By WL WelFD A&tk Habd Az 4y
BA Aol BE o] 100%2 FRH AL B 4 YT, o HAA Td 47479 A
G BHE 92% W W Foq HZE AP B = JSUth getA o]
A oojdg Fel2 Hdol £AFALA UEol Fdd B & YU

EQF Wl AR ZolM Autd HAe] A7 A FRY, o, B A1 TS
FEAIS FUth o HAAY T A Hupdo] FHHN oI 1§ o HAA
AR wAIS FA Yok wehA o HAZE SstH A7 & AMe= AATL
olFstA Hi AgA= P wAIAG HEof AP HE #4& dA & + s

Y},
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4" Quartus || .:,'IuMI‘hInﬂun_;I'(wmar counter - [eounier Compdlation Reporil =18 x|
& File  Edit Y onls Processing il Window  Hilp |

IR R AL AR A A AL
DFH@| s ma |- (e sRnEapdsHiaE0a

[xennmEa £0OUG BEas B W
= Cansleton Regor rowsummary ]
Enfily [oge| | &5 |FiuI|SN||I|| o
C ilation Hi ] 5 Flow Summary
@ _om&z:?tﬂmw v [T SR Flow Sillings
LR 1160} Flow Elapsed Time
B Flow Log
= @1 Analysis & Syrthesis
i+ &) Fimer
w0 ] Aasambler

i+ &1 Timing Anslyzer

Flow Status Successful - Tue Apr 13 13:20:39 2004
L Revision Name counter
; . = 2l Top-tevel Entliy Name COUNTER
iy [ B Fios | 67 Dission Unds Fratly AEMIK
=lxl _ e Darvice EPIEINGCAE-3
oile Fogress % () Full compilaion was succussiul ::::: ':I:": LI :;";::;ﬁf,;’:’
Ful Compllston | AN pins :
- Analysis & Syrthesic | [IEIOEEN = imrp"ﬁ':m’"'"" D 431820 0% )
T Fimor | e I&[ﬁl
T Assemblur o |
Tirning Anshyzer EOET

1 I =
ﬂ +1 &2 Indo! Clack CLK has Intamal fmax of 3571 MHz hetwaan sourca ragistar lam_countarMIN 2| al_cauwnter fl ke wysi_courtar] g[4] and dastination register NUML2] (pedad: 20,0 ns) =

< @ L Indo: tau for reqister M_CLE (data pin = CLEAR, clock pin = CLE) Is 5,900 ne
Irto: oo from clock CLE fo desinaSon pin SEG (0] Srough register 8 LK is 50100 s

L7 Indo: # dor reglster H.CLK. {data pln = CLEAR. clock pin = CLKY |5 -3.000 ns
# 22 Into: Minimum fco fom elock CLE fo destination pin GLY] through register GL7]~megll is 13200 ns
@ &2 Info: Quartus || Timing Analyzer was successul 0 emors. 2 wamings
424 Info Quartus 1| Full Compilation was successtul, O errors, 9 warnings Z'
1} [\ processing £ Sy
Far Halp, press F1 [ e e —— [N |

[12! 4-30] Compiler I} 2&

5) Assignments
® 9&

o] YL A FAHdt: ZRAEQ tjulo]A HA3 A3t tjuto]xe] /O W G
o di3 #ZY4& #FstA Fuh tupolA AL Ao Z2AE A DANA &
A AHgsHE dutel2g AYPF U AN Z2AE M Fo o] HFE FT o
ol A 44 AYPL I & 5 YdSUth AFL Assignmentszts Zo el IA
e A7 wdy gupolxo] & JoFHY AZE I F= FUYUh uEhy
AEAZE o Ed WL o] &3t ALFAE ZRAE AA FE FYol HAEY
c}.

@Device

fufol At [17 4-31)3F Zro] Assignments -> Device WFE A=&3te] A3} o]
Hws AEstd [19 4-32]3 22 Settings Fo] A3t FUth o] FEA AES
&= futol2 9 AES AU o tuio]AE Fof A AAS 3 & + dsUTh
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dAs/w 712

0w :e- QI H/POB T P RSB A
HOBOEER o fmos semne hEoeta Bamd (2
Promct Mavigetar: 1 B EDA Tool Sesinga.

Setsng CrieEhE
dy Cvehon: EPICEI5EG L '

. Timing Wizeed,.,

@ davigrmect Edisr  CvieBhised

@ P Plasner Culesnmeh
flome Argamarts

I

7+ Baci-Annotate Assigrmenn

), Impgn Assignments.
Export Assigamants.
Agsigumant (Time) Grops

@ Timing Closues Flosrplan

@ LogicLack Regions Window AL

&g Devign Pasians Windsw A=)

Syutem f Frcwirg || Usmaiis ks, warwg § Cocawimmeg | L § Sopewred |
s k1] ol

e L e —— ]

[322! 4-31] Assignments =) Device &= MEeH

Settings Itref
Categary:
Files
- User Libraries [Current Project] Select the family and device you want ta target for compilation.
Device
Timing Requirements & Options Eanily |Ey:lnna LI Show in 4yvailable devices' list
[=/ EDé Tool Settings : - - Package: Ay e
- Design Entiy/Synthesis Device & Pin Options... Houting Options.. I )
S!mulal\un % ~ Target devic Fincore il <
;g:ﬁéﬁ?m © Auto device selected by the Fitter Speed giader | Any 2%
Fomnal Verification * Specific device selected in 'Available devices' list Core voltage: 1.5¢
- Physical Spnthesis £ Dthert n/a ¥ Show advanced devices
[+~ Compilation Process Settings
[+ Analysis & Synthesis Settings Auvailable devices:
[+ Fitter Settings Name I LEs I Memor... I Ik, I i~
- Assembler EF1C4F400CE 4000 78336 2
Timing Analyzer EP1C4F400C7 4000 78336 2
Design Assistant EP1C4F400CH 4000 78336 2 =
SignalT ap Il Logic nalyzer EP1C4F400I7 UUD 76336 =
Logic archzeriplertecs EFTCEFZ56C7 5960 92160
SignalProbe Settings EPICEF256C8 se80  921E0 2
[#)- Simulator Settings EP1CEF256I7 5560 92160 2
[+ PowerPlap Power Analyzer Settings EP1CEQZA0CE 5380 92160 ol =
=5 e Bl e FreerAnAneT chnn Amen - L]
~ HardCopy Settings ~ Migration compatibiity——————————— -~ Companion devics
Migration Devices... HardCopy l: I L‘
0 migration devices selected ¥ Limit 5P & Rétd to HardCopy || device resdurces

Cancel |

[12 4-32] Device Settings

A4 Fe mzAs AYA 9 tutela 44 BN vLF T2 s god, F
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A3t IS T3l dutelA2E A FUoh o7]o] ¢l Device & Pin Options ¢ 1}
ojA& Y& 9l E4 H©, AR gt W, A By T AL I F= FYS
A FYch webA dutelA FeEleo digh ARtAQ APE AW F 5 e ﬂﬂn‘?
7t HAFY

243 °@ F tuto]l A AE o]eo] @A ZRAEA AEATF A=

Ax
£ A4de & 4 daUth gebd zRAsA et Bd, AFAA g
W A B A Fo FYL Settings FeIA T 4 AHU

® Pin Assignments

o AAL [2F 4-33]9149 Zo] HWirolA Assignments -> Assignment Editorol A & A
AL 3 & 5 dFYH

Quartus Il - H:/circuit/FPGA_NEW./end_source/altera,
e Edit View Project B

0= S| 4By @ Device,

&
Fi (ENEN Processing Tools  Wing

=¥ Pins
Xi @ E E e ‘V Tirning Seftings...
Praject Navigator ¢ EDA Tool Settings. .,
[Efty T & setiings.., Cirl+ShiftsE
‘ Cyclone Il EPZC...
588 sram_test Timing Wizard, ..

HD

ignrment Editor Ctrl+Shiftfy

& Pin Planner Ctrl+Shift+h

Bemove Assignments, ..

i‘; Back-Annotate Assignments,,,
&% Impart dssignments.,.,
Export Assignments, .,
Assignment (Time) Groups,,,

ment.,

[22! 4-33] Assignment Editor MEH

29 aFAE & 1L Assignment Editoro] Eol7l= wlFE HAFT JH5UT
watA o]FA HWo] Fo7kA A FFS T FYEeRE o8 F 19T Zo] Pin o]
e HES B8 9 €95 A% $H S 950 Folof dy

16 ®



HAs/W 7I2AE2H

€ Assignment Editor=

H & Category: | Fin j e Al || ¥ Pin @ Tirnirg ‘ #® Lagic Options |
A + Information: | This cell specifies the pin name ko which you want ko make an assignment,  --3 Double-click to create a new assignment.,
0 |« Edit: [ |
To 4 Location 1/ Bank Ij0 Skandard General Function Special Function  #
A |[es L segment_data[S]  [PIN_ADG 5] LYTTL Colurnn IiO LYDS5196p
67 & seqment_data[s]  |PIN_AES 8 LVTTL Colurnn 10 LYDE197p, COPCL
T 68 O cegment_data[7]  [PIN_AFS g LWTTL Colurnn /O LWDS197n
H |69 ¥ segment_scan[0]  [PIM_W1 1 LYTTL Row IO LYDS16p
:E—_’ 70 ¥ seqment_scan[1]  [PIN_ W2 1 LWTTL Row [0 LVDS13p
71 L segment_scan[2]  [PIN_W3 1 LYTTL Row Ij0 LvDS11n
g; 72 ¥ segment_scan[3]  [PIN_YS 1 LYTTL Row IjC LWDS3n
% 73 L segment_scan[4]  [PIR_W1 1 LYTTL Row IjC LYD513n
= 74 L segment_scan[5]  [PIN_¥3 1 LYTTL Row IjC LYDS8p
= || 75 L segment_scan[6]  [PIN_Y4 1 LYTTL Row Ij0 LWDS8n
S |76 4 segment_scan[7]  [PIM_Y1 1 LYTTL Row IO
77 I sensar PIM_MS 2 LYTTL Row [0 LVDS28n
i) L vfd_data[0] PIN_R7 1 LWTTL Row Ij0 LvD520n
79 ¥ vFd_data[1] PIN_RE 1 LYTTL Row Ij0 LYDE20p
30 0 vFd_data[2] PIN_P3 1 LVTTL Row 1O LYDE26p, DPCLEL
81 & vFd_data[3] PIN_RS 1 LVTTL Row [jO LYDE7p
82 0 vFd_data[4] PIN_PE 1 LVTTL Row [jO LYDE22n
83 0 vFd_data[Ss] PIN_P4 1 LVTTL Row Ij0 LYDS26n
g4 ¥ vfd_datal6] PIN_P2 2 LYTTL Row Ij0 LVD531n
85 L vfd_datal7] PIN_P7 1 LWTTL Row Ij0 LVDSE2p
36 wvid_e PIN_R4 1 LYTTL Row Ij0 LYDE24p
87 & vfd_rs PIN_RZ 1 LVTTL Row I[jO LYDE25p
88 L vEd_rw PIN_RS 1 LVTTL Row [jO LYDE24n
70 & ~ASD0 PIM_E3 z LYTTL Row Ij0 ASDO
90 & nLVDS150p{NCED [PIN_AEZ4 5 LVTTL Row 10 VD5 150p{nCED:
91 € ~nC50~ PIN_D3 2 LYTTL Fuow TfC et}
92 I button_sw(1] LYTTL
| v | <znewsz 1
ad | &
imsbutton_sw ~ =
W= buitton_swii] 1 td

= Hutton s 2F
= Hutfon sl 3 =
= Duton ST

- Duitton sl ST —

[12 4-34] Assignment Editor

9 [27 4-34]1 M & Assignment Editorg& RoF3 JdFUth 97N E I3l
€ ¥ o2 AA wHd F4 A "E AL 3 AU w2k @ ojFel diE
M w2 go]y 3 FBg glo] FHolA Assignd] FH Hyr}

o 3 WHe [ 4-34]9F Zo] ToolAE #@ o]Eo] Eoj7t= K Eo]al, Location
FEANE dutel29 A ME7t So7HA gy th mEA Togt Location #2319 <]
‘<<new>>'gH: HMe] Ruo] neaz Fshd, TodlHE AA Tde] EE o] o)
HolA =i Locationo] A= Aed Hute]2~9] A WT HE7h HolA gyt wpehA
ol Waow EE o|FH tutols W WIE Zobd e Fw FUth [1¥
4-35]°1 M= @ EFo] i FdSs AAE R F3 sy
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2]
To ¢ Loc
A ||se L segent_data[S]  |PIM
67 o segment_datals]  |PIN
T 63 L segent_datal?]  |PIN
| |62 segrment_scan[0] ﬂﬂ
:E__/ 70 L regment_ Gafafe] A
opes 7l L megmeant_dafaf 7]
& |[I72 Lo¥segment_scan
& ||F= i segment_scanit)
il
|7 i Fegment_scan/2]
77 o regment_scanf4]
75 L regment_ seanfs]
74 £ regmant_soanfs]
a0 @ regment_scanf 7]
a1 I FEnsor
P ggpvid_data
B AaEa AT
= To ¢ Lacation IO Bank Ij0 standard General Function Special Function  **
ﬂ<’ﬁ 56 ¥ segment_data[S]  [PIN_ADG & LYTTL Colurnn Lo LY¥DS196p
67 ¥ segment_data[6]  [PIN_AES g LYTTL Columnn L/C LYDS197p, COPCL
T 55 € segment_data[7]  [PIN_AFS &) LYTTL Column /O LYD5197n
H |62 L segment_scan[1]  |[PIN_v1 ;| 1 LYTTL Row IfQ LYDS16p
£ |2 D seqment:_scan[1]  [pmy OBkl  Row 0 [VEST8p Al
. 71 I seqment_scan[2] | omy 12 HoBank i Rowlio [VRST8n
s |72 4 segment_scan[3] | ami 17 foBanki  Row o 1VBST4n
% 73 ¥ segment_scan[4] J ! =)
o 74 ¥ segment_scan[S] [0 LT O Bank 1 Row 0
Bl | |7 £ segment_scan[6] [P KE 3 Bank 1 Row o
S |78 4 seqment_scan[7] | FIC VT HO Bank 1 Row 2
77 B sensor £y e HOBank 8  Cokumn [0 [MpST95
78 2 vFd_data[0] PRV VIO HoBank B Column [0 L1595 I
79 D vfd_datal1] PRV VIT HoBank B Cokumn 3O LVR5IRgp _
a0 o vid_data[2] PR TR 2 Bank 8 Cofma 0 LHRSTEIn m
= Do datal3] FI VTS FORaw B Cokmn 0 [VISTRLD —
= B vid_datald) FO VI FORak 7 Cokmn 0 [VISTE% —
= D vfd_datals] PRG_VIE HoBank 7 Column 0 LVRSTSED —
= PRV V20 HoBanks  Row /o PLIA OUTD -
i D vfd_datals] I 1PE [OBaks  Row o Fii4 OUTp I
ES D vfd_data[7] IV 122 HOBakE  Row IfD VREFREN I
) W id_e PINE 123 o Bank s Rowlio [V251380 —
87 D fd_rs P V24 o Bank s Rowlio [VR5T 380
35 £ vFd_rw PR 1ES O Bank & Row [0 LWRST 37N
89 4RS00 PR 126 HOoBanks  Row O [VDS51370
a0 4 l¥DS150pNCEG | F0Y 1T FOBak i  Rowlio [VD5T30 hceo
91 A TS0 P WE HOBanki  Row o [VIST 30
oz B buttan_sw[1] P WE FOBanki  Row o [V3ST i v
93 |9 buttar_swi1] [ [LwrTe [ [
94 | P—— AR [ [ [ [ b

0t

[23 4-35] © &g &Y

o =

6) Simulation

HAS =2 =g FEAE o &N ABAE Ao, At dolgwe] B
7t wE Aeol Azstd Azte] Wol AR 1 UL wotalx Eai

o £mEge] Jom WA AZst: Aol Wagrh Quartus 1A

da) Hgom A NEHHL TS, o ABH AN Faa

ml° u)i

18 @



HAs/W 7I2AE2H

<d 283 A3 Fd 1o WE £ A o] E9H

9
of 47 s 2

o
e

ER EIES!
& gsut

@ 74

AlgdeldE 87l A E oY ¥ 23S AAE Folof A FsUo [2
H 4-36]°1A olHT AL T 4 JleH, FHLE dF Hole Hle o &9
ZE9 o|F& HAFUH. oM E dA Z2HEQ AA mhdoM AAdT ZES
o 7l YyetE AJUT 5o 2 7h2d FolA ZF ZEA ASATE A3
AEFH oA Azt Ut &8 gE EANFUS

mSL' m°

debd e U] BEA e Fohit AL g, AY HA vpE o Fte]
AEATt 24 sm He ARl Aol FLPHE EE ZE oRN EANE
Ut uxgtez 9B% golA 7 2Eo] dadt AA dold e Ao wet %3
oz EANFUL. Bk o NEHH F& B EESo| oj¥A FHAYEAE
47114 THges @ ko metd 4 dsut

ofs

(ool =lojx|
Master Time Bar:| 3M0ns  +|+|Painter:|  28%ns  Inferval:|  -1300ns  Start: End:/
i3

NWBJ "?eruglﬂ - 37\3'3 G I
| CLE BO Hj 1
2 T B0 LM A mrrmrr
[@| sm BX oC
2| alE B TC
& «am BX TC
@] &M@ BX TC
& & BX T
@] o&w@ BX oC
@ &M BX o
[ am BX TC
@] ssar| BX T
=] sest} BX I T
= - BX T
o] sea7) BX T
| sear) BX T
I = BX T Ti1
[ sear) BX T
[ seer) BX

al | 2

N

A EHHE Q|E 2t ZEH| SHEE = gt ZF ZE=2| H|0|Ef HA|
[2! 4-36] Simulation &2 %t
S22 [O9 437X = AlEHCA ZIgo] deus FE BRAFa syt
Quartus Il M= 48 ZEQ Y & AA F= FoA vt2 1 AFgo] Ye
Uz a, Q2L oA AEFCIA 2 Fro] ofE9A UeY=AE AT 5 UF
Uth 383 Zo] AEH oA 23 gygo] e Fo FAHE FHEE o] ¢ F
HE AL B 4 AsUTh
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= part
&Sh Lugal Notice

&) Flow Sumenany
S Flow Settings =
= &2 Simulator Narmig %’5‘."3:‘5 T
& Sirnulator Summary ]
&l Sirnulator Seings CLEAR B0
SO Simution Waumlomy CLx B0 LTI T T AT T T LT LT I ir1]
SR Simulator NI Usage | [ 86 B0 %m’m’ﬂ‘ T
& 3 Simulator Meszages & T T YO TV O O T T AT T
- FGLT] B1
661 VR (| g
GL5) Bl N ]
Gta) PRI | T 1 e
Gl3) Bi | T 18l o 1]
G[2) B1 Epneneenennii il s EEEEEEERE
G[1] B1
5 GI0 Bl
7| @ seaT | ennm TITTTI

E
3

W)

by L\

2 E2| Gl0[EfgE HA|

Im
0it
L
M
J
|
i

[O18 4-37] Simulation Z1} &

YEZE FoHE AEHNA 2] dFd HEES Text FHo2 H
A7lAA = AZF ol AH A3 B T& AU & + dsUnh 13
T MY dHolA AEFlA Ao T A& fFo= 3

@ Simulator

AlEFolAdL 23 gt deol wet 2A F 1A WHeE Ui o AU 7sFHA
A& 9| o] A (Functional Simulation)@ A]7+ B4 d A& o] X(Timing Simulation) Y
o 715 AY NEF AL AT 2o dF =Hor ZA43tY o] AFS /\l%
gold 2= HoFA U 99 7153 AEF ool dA HAT J=E
gFog AZAoH, oy AEFH A (K EAHL AU AEHA Tlmlng
Simulation) AAI&7E ZAT =Yool AdH &, AME5lE T 3= rivfolAet A WA
3 Y Ad NS 2y For HFshe AdYh

AgHolAe 712 o] Holy ANEHo|Mor FHAAR Hol YUtk wetA
olf 44 glo] AEHIME A7W Foly AEHlHo 2L oA BU

ZHko] Boly AlEHClAS T HIA HolW FEG = Aol FA
Ut B ZEQ S71 Hojd o) AlE ol diF AF FYdd A E°l Y&
+ dsy /\lg?—ﬂ°l"4 -Er—‘l HHoR e A e A5E A% AE= J%
A AEHAE T3l WA AAR L ZAT A WA A

[
L
=2
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Ho| ¢=7} Hole
A AFe =g

HAs/W 7I2AE2H

o, Etol AlEHoldE T3 EA tulolag HEZ AE 0|

o= ool Ao P},

e AEHolA ARE sty & R=E SHAGYUT AA wi FolA File ->
New &5 A9std [17 4-38] Zo] New FHo] &3} =6 7|4 Other Files
o A Vector Waveform File2 A&3tUcl a2|H [27 4-39]¢ Zo] AEFo|AL g
4 & Waveform o] &3 gyt 7oA o4 Ao P& A7, EY=H+=

J3e A3 ¥ & g

New

Device Design Files] Software Files  Other Filex l

AHDL Include File

Block Symbol File

Chain Description File
Hexadecimal [Intel-Format] File
Logic Analyzer Interface File
Memary Initialization File
SignalTap |l File

Tel Script File

Texst File

3

oK Cancel

[22! 4-38] Simulation Ml MEH

N Waveform 1. ywf

Master Tirne Bar:

179ns j_»l Paointer: 3245 ns Interval: 14,55 ns Start:

End:

MName

lps 10.0ns 200 ns

W0ns |

T7.9ns
]

=

| W
=

|

ke
0x
ley

[322! 4-39] Simulation %t
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A9 aHF Zo] AEH A FE A3 AFeH, A7) 4 =Y "E EFYof
dynh EFeE WS [2F 44019 9% 3™ Zo] AEF A Ho dF =
Q= Name FoA w92 @22 7)o g pop-upHl ol Al Insert Node or BusS A1
SHAU, [2F 44019 of&) & a3 Zo] Quartus Il Wl 2] Edit -> Insert Node or Bus
g A9y 289 [2F 4417 Zo| 4 &Y ZEEZ Y NEE Fo] AY
ot o714 ZEES HASI] A8 £EZF] = Node Finder HES 23l o &
g ZES S 7 d5UH

Master Tima Bar: 1788 :l:Janl: Eps Intmrval:

- |.rus 10 s

Zoom 3

4 Quartus Il - H:/circuit/FPGA_NEW/end_source/altera

122

[O2&! 4-40] Simulation & -

File B8 View Project Assignments Processing Tools  Winc
] K2 ||sram_test
¥ 2O Ba®S G
Projec 2 s1am_test.vhd
En s
@, Master Tirm
Select ’ o
— Go To... Ctrl+G
Value 4
Grow ar Shrink,,, Crl+alt+G
ey
Insert Node ar
Status "
F Ingert Time Bar,., k
Time Bar Organizer,,,




[ 4-41]9 Node Finder HHEL

Y},

%]
Hame: | 0K |
Type: [INPUT =l Cancel
Walue type: | Fevel j Mode Finder...
Hadix: |UnS|gned Decimal -
Bus width: |‘I
Start indesx: |D
[~ Dizplay gray code count as binary count

Insert Node or Bus

HAs/W 7I2AE2H

[Z12! 4-41] Insert Node or Bus

A8t [29 4-42]19] Node Finder
o7|o A List HES S8l 12 Zo| AAY Z2FES ¢
BuA gy o] ZES

ol &4t §
£9 ZEJ Y
Zo] Felstals TES Folx AHS W HUch

Node Finder @

Named: [+ x| Fiter: [Pins: sl | Custarize. . I List I Q aK I
Look in LL_J v Include subentities top I Cancel I
Nodes Found: Selected Nodes:

Name Assignments | Type A& Name Assignments | Type

< SEG_COM[2] FIM_158 Output B [stopwatchICLE. FIM_79 Imput

i SEG_COM[3] FIM_153 Output 9 [stopwatchlRESET FIN_115 Imput

< SEG_COM[4] FIM_160 Clutput T lstopwatch|SEG_COM Unassigned  Output Gro.

i SEG_COM[S] PIM_181 Cutput I lstopwatchlSEG_DATA Unassigned  Output Gro.

0¥ SEG_COMIE] FIN_162 Output 0 [stopwatchlS TARTSTOP FIN_114 Input

0¥ SEG_COM[?] FIN_1E3 Output

P SEG_DATA Unassigned  Output ©

0¥ SEG_DATA[] FIN_1E8 Output

0 SEG_DATA[1] FIN_1E7 Output

0 SEG_DATA[Z] FIN_1E8 Output

3 SEG_DATA[3] FIN_1E3 Output

¥ SEG_DATA[4] FIN_170 Output

£ SEG_DaTA[r] FIN_172 Output

¥ SEG_DaTA[E] FIN_173 Output

¥ SEG_DaTA[?] FIN_174 Output

B STARTSTOP FIN_114 Input

~
& > < I b
[O® 4-42] Node Finder
ojfor ZE HMeES =R WH OK fo] ZE o|&

o] B¢t} Waveform

9 "yt Yoz uke
File -> Value o] &= HHE 53 &5

oA E2EQ

4?‘?,—%

-5—% 9 ohAE, Aol
EES nto sz 22334 HYS 19F

g BES AR,

Qe ZEY

oz ARE 2o 48 HYL & + Y&

o] 719 &= 0, 13F+5-H, High Impedance, Unknown, Clocks-9] #& & 4+ d54th

a3 [3F 4-43]2 49
A 8% & 2golxn

2adYt

By i3t FoS nH BHL BoFa gt} Clocke 37
“STARTSTOP"#} “RESET"ell&= A& F7relA high g& &
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B stopwatch. wwf
Master Time Bar: 13,625 ng «| »| Pointer: 978,29 ng Interval: 964.67 ns Start: End:
0ps 160.0 ns 3200 ns 480.0 ns 640.0 ns 800.0 ns 960.0 ns|
Narme 13625 ns
> CLK MMMMWUMMMMMMMWMMMMMMMMMWMMMMMMM
(or|  RESET i
B STERTETOR M ml
=4 SEG_COM
=4 SEG_DATA
< >
[33 4-43] Waveform Editor I3 &9l
o|gA w3y A E vwhA W, Processing -> Start Simulations F3] A& oA 23 =¥
& 2 4 gaych (19 44415 T B gL Bo] F1 YaUTh A7
27191 Y G A3k g Wl Fol @AY Aol Ask AYE wAA 22306
Utk 949 o RE HS I3 AEdolAoNA st 2HYS EAEZ A
# 73 g&uch
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& Simulation Report - Simulation Waveforms

K=h 4 Simulation Report Simulation Waveforms
&hE Legal Notice Simulation mode: Timing
& Flow Summary
SHER Flow Settings

-3 Simulatar

SHEE Summary
&HER Setfings Master Time Bar:| 13625 ns «|*|Pointer:| 22939 ns Interval: 21577 ns Start:| Ops  End:| Ops

S5 Simulation Wavefarms
+ &1 Simulation Coverage 0ps 0.0 ns 1600 ns 20,0 g~

S5 1N Usage Harme IS.EJS e
G esmaoee O piyiyigigigigagiyiguyipigigigiyighy iyngiyighnt
RESET '—|
STARTSTOP
B SEG-COM
FSEG_COM[T]
FSEG_COMIE]
FSEG_COMIE]
FSEG_COM[4]
1
1
1
1

=

1
ADASAR IR BN A A S R B P AT A R

| SEG_COMI3
| SEG_COM[2
| SEG_COMII
L sEG_COMID
B SEGDATA

| SEG_DATALT
| SEG_DATALR]
| SEG_DATALS]
| SEG_DATALL]
| SEG_DATALA]
| SEG_DATALZ]
| SEG_DATALI] 3
?

EEEEENE b||||@
C
C

“lefefefels]e]s]elsle[e]e]e]e e [e]e]s]5 e

~
v

[12! 4-44] Simulation Report

AgH AN E olaid qedmge] qat gt A wade]l FuE wa A 3
BojFA BUth [19 44404 E HFe] g8 Fuhe Dl Report F7ko] P P
o] Ueht gyt

gebd gede 245 g Eqden Ade g JEES o £ YUtk E
3 olEd AgHME A AP AT Zo| Holy NEHHE Loz su
AsUth 1HER AR obFd A glol tutolAe] it delay A7 1

g AEF ol A& +AsHA Y

Function A& ol FAAL YalAE= [2FH 4-4519F Zo] W2 Processing -> Generate
Functional Simulation Netlist Zg& WA 3 Fojof gt} o] ¢S 3 wEoA
golg ZIZ RHi 7|38 ANEFHCA FAYEE IS4 He HAUd agxn
Assignments -> Settingsell Al €1%& CategoryE Simulator Setting® A= 3] 1, Yel}E=
A E# o] &9 Simulation modeS Functional2 Aeis] A A|EHo|AL A3 A|7|H
gAY

olH3 YL [1F 44518 F3 FAF 4 UHYrth zule] Generate Functional
Simulation Netlist 2@ o] 3= 2] 931 Setting oA Functionalt B}FLo] A A3PL A
71H, AEd ol T oAl Netlist Itdo] gk FRI}E glojA 27t TPstan A&
old BAo| FEHA FYrh
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cuit/combo_study/verilog/stopwatch/stopwatch - stop

it

Assignments Tools  Window Help

a@C @ @ % - Start Compilation Ctrl+L
=
| — '
ompilation Beport 1+
& ilation B Ctrl+R

Start Compilation & Simulation  Ctrl+Shift+k

Simulation Debug »
& Simulation Repart Ctrl+Shift+R
¥ Start Software Build Cirl+Q
Settings - stopwatch &
Categary:
Files
User Libraries [Current Project) Select simulation options.
Device
Timing Aequirements & Optiorrs Simulation mode:
= EDA Tool Settings -
Design Entry/Spnthesis Sirnulation input: |slopwalch.vwf
Simulation
y . Simulation period
Timing Analysis " ) .
Board-Level % Run simulation until all vectar stimuli are used

Farmal Yerification " End simulation .

Physical Synthesis

+ Campilation P'°°es_s Settings ¥ Automnatically add ping b simulation output waveforms
i A.nalys\s & Sunthesis Settings I™ Gioup bus channets in simulation results
+|- Fitter Settings
Assembler I~ Check outputs \
Tiring Analyzer r
Design Agsistant ,7 ,—_|
SignalT ap Il Logic Analyzer r
Logic Analyzer Interface WV Simulation coverage reporting
SignalProbe Settings ™ Ovenwiite simulation input file with simulation results
+ Simulator Settings ¥ Preserve fewer signal transitions to reduce memony requirements
+ PowerPlay Power Analyzer Settings
+ Software Build Settings
HardCopy Settings Description:

Specifies the type of simulation to perfarm for the cument Simulation focus.

Cancel

[312! 4-45] Functional Simulation Settings

thgel [19 44613 [1F 44712 T 7R ABHo|H A%E

Ut sy Agdol AL Tutel 2ol WAL delay AZHE LT A

gold A%E BoFy JdHyrch
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& Simulation Report - Simulation Waveforms:

HAs/W 7I2AE2H

% Simulation Repart

B Legal Motice
& Flow Summary
SR Flow Settings
=& Simulator
&SR Summary
&R Seftings

SHER NI Usage
&j52 Messages

SR Simulation Waveforms
+-&H1 Simulation Coverage

Simulation Waveforms

Simulatinn mode: Timing

Master Time Bari| 450ns  ¢|»|Pointer: 67,85ns Intervali 2285ns Start: End:

0 ps WU.Qns EU.Qns SD.Q ns dD.Q ns ED.Q ns ED.Q ns TU‘Qns ‘A
Name LT s
| ]

w CLK L1 1 1 11

[B|  RESET 1|

|  STeRTSTOP

[&| @ sEG.Com i ) ] BT 7 £ I

|| F SEG_COMIT]

[@|  SEG.COME] 1

|| FSEG_COMIE]

o L SEG_COML4]

|| FSEG_COMI3]

o | SEG_COM[2] ]

|| FSEG_COMLT] J 1 f

=l LseG_comin

@] = sEG-DATA i W 5

=l L SEG_DATALT)

|| F SEG_DATALE)

=l | SEG_DATALS)

|| FSEG_DATAL4)

=l | SEG_DATAL3]

|| FSEG_DATALZ)

=) L SEG_DATA[1]

|| L SEG_DATALD) v
83 ¥ [« >

[ 4-46] Timing Simulation

£ Simulation Report - Simulation YWayveforms

% Simulation Feport
& B Legal Natice
S Flow Summary
SHER Flow Settings
=& Simulator
SHER Summary
SR Seftings
S5 Simulation Waveforms
- &H Simulation Coverage
SHER INI Usage

&F i Messages

Simulation Waveforms

Sirnulation mode! Functional

Masgter Time Bar:| 35,019 ns

4| +|Pointert| 56,03 ns  Intervalt| 21,01

ns

Start: Ops End: Ops

Narne

CLK

RESET

STARTSTOP
E SEG_COM
| SEG_COMIT
- SEG_COM[E]
- SEG_COM([E]
| SEG_COM[4]
FSEG_COM[3]
FSEG_COM([2]
| SEG_COMI1]
L SEG_COM[N]
E SEG_DATA
- SEG_DATA[T]
F SEG_DATALE]
FSEG_DATA[S]
- SEG_DATAL4]
- SEG_DATA[I]
FSEG_DATALZ]
- SEG_DATA[]
L SEG_DATALO]

»

~ele[cefeecERc Rl EeR[e[e]8

Nps 100ns 200ns  300ns

40.0 ns

B00ns  600ns T0.0ng~

09 ns

E_
é

iy
=
e
iy
oy
e
=

(

NARRRANC

[

i

; LLLLLLBL

[O8 4-47]

Function Simulation

HBE—COMBO Il User's Manual and Lab Guide
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7) Programming
AlA HA R Aol B =2 H2F fvtelze] Ty PRYUL
® Programmer £t s}

[Z23 4-48]7 Zo] Quartus Il WA Tool — Programmero]l 4] Programmer %32 &4
stefA A 4 Utk o] WRE Ad9sd [18 4-49]¢ Zo] Programmer# ol
243t Ha 7oA Fuelo AH ¥ 5 dsdTh

# Ouartus Il t/combo_study
Edit View Project Assignments Processing [REHIS
D@k & 5 BE| o kP [siogway EDASimulation Tool Jolrwrt|e|s|a
Fun EDA Timing Analysis Tasl -

HOUBER COPUY BE  Lounch Sotwors Debugser Cobshing [0 ® "L &
OO A 21X B pmerd I Launch Design Space Explorer

- E—

& ACEXIK EFIKIN,, B Compiler Taal

® stopwatch & Semulator Tool
8 Timing fnalyzer Tool
Advanced List Paths
£ PawerPlay Power Analyzer Tool

Y Resource Optimization Advisor
G Timing Dpfimizaion Adviser

‘i Power Optimization Advisor
& Chio Edaor
£ RTL Yiewer
&5 Technology Map Viewer
& Stabir Maching Virwir

= - (B SsanalTap Il Logic Agalyzer

e Fies | fbeton lhas o In=System Memory Content Editor — —~ @
EDT =]x) 0 Logic Analyzer Inberkace Editoy k l{ l [ J S I I
Sinnatatos ([EEEEN 00004

4 MegaWizard Plug-In Manager... Version 5.1
o SOPC Builder,..
Tel Scripts...

Custormige,.,
Qptions. ..
Licernse Selup,.,

¥ Compi... E F:[X ! w... | 1 ? 5l oo | ‘- Documentaticon
:.I 2 Inlo: -~
B &2 Info: Funning Quarus Il Simulator
A& Info: Command: quanys_sim --read. settings_files=on --write_settings_files=of stopwatch -c stopwatch
52 Indo: Ogtion b preservr fewer signal transitions 1o reduce miemory equirements i enabled
Ay Waming: Faund clock-sensitive change during active clack edge at ime 25.0 ns an reglster *| stopwatchI ST
&2 Info: Simylation partitioned into | sub-simulaions
£ Iedo: Simulation coverage is 1218 %
% Info: Humber of transions in simulation is 3414 ‘.
< »
Sysiem ), Procesting £ Eviabnia b Infa  Waming J\_Ciiscal Woming h Evor \ Supprorsed |
[Meiioe 0ak 14 t| ¥ =l .
Open a Programmer window L T T NUM |

[ 4-48] Quartus Il HF0lA Programmer &5 MEY
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W stopwatch. cdf=

éa Hardware Setup... No Hardware

Mode: [IT8G El

Progress: 0%

I~ Enable realtime 15P to allow backaround prograrmming (for MAX 1| devices)
Program/ Blank-

g Fie Device | Bzl Canfigure Yl Check
stopwatch.sof EP1CE0240 0003F734 FFFFFFFF [m] ]

[ hdd File...

[ hdd Device...

Usercode Exan

|O\
|

[22 4-49] Programmer £ A3}

@ st dx|

2ol Programmer &2 A8} 5}H Hardware Setup %< No Hardwaregh= Z o] A
7} Ay} o7 o] A= ByteBlastergtE st=go]S& 71A| 3 Altera deviceE®: T2 3
7] WEe] o]HF F=HE $FS 3 Folok FUTh Programmer F $lo] Mol
Hardware SetupE Z3tH St=dolE §58 F& Fol &A43 Ytk [28 4501
Zro] Hardware Setup ol 4] ByteBlasterS 23] 3, [1¥ 4-51]3 Zo] ByteBlasters]

59 255 & 7 g5k

Hardware Setup El
Hardware Settings | JTAG Settings |

Select a programming hardware setup ta use when programming devices. This programming hardware setup applies
only to the current programmer window.

Currently selected hardware: |N0 Hardware ﬂ

Lvailable hardware: iterns:

Hardware | Server Port |
UISE-Blaster Local use-0

Cloze
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!

Add Hardware

Hardware type: |ByteB|astelMV or ByteBlaster 1| j
Port [LPT1 =l
Baud rate: | J
Server name: | J
Server port: |
Server password: |
Cancel |
[O2& 4-50] Hardware Setup
ﬂ"l stopwatch.cdf= Q@@
éa Hardware Setup... ButeBlasterbdy [LPT1]
Mode: [JT86 =]
Progress: 0%
[~ Enable real-time ISP to allow background programming (for M&X || devices)
W Start File | Device | Checksum Usercode E[DDI'?NISLT; Werify | g:'?:cl?k Exan
stopwatch. sof EP1CE0240 0009F734 FFFFFFFF
*Fﬂ Auto Detect
(2 Add File..
[ Add Device..
< ¥

[18! 4-51] Hardware Setup 2t&

@ Z2J:Y

shtel Z2AE7L HAdEHY HAWYS T8 Z=IHW o] ¥ES He o,
Programmer 3<& &AL 819, Filed] @4 Z2AEJA Za1yh I 4 QL .

A3} device B o] RolA Huth o7|9A Program/Configureo] thgr RES =
8tal Start HES st o-& sd Ut

=]

qkeF F2Fo] EH A ¢k w, Programmer oA &3 EH= FE O HEQ Auto Detect
HES &9 tHio]29 PCZHY AZo] Adz HUEA && 27| vpgyct. met
Al [F 452]7 Zo] Ao F A9 tutolArt UehEA s 2] ubEYy
o} ghoF o] 3tHI ttE A EAIE AU “Unable to scan device chain. Can't scan JTAG
chain”o]gt= WA A7} EAIHE AZF AolEo] thE &y dulo]lA Ao g &
U= 3 F2, o] AHF] HF EAVE fS Al IAE £9 & F7] vuiEyt
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Ui stopwatch. cdf-

£, Hardware Setup. ‘ByteEIaslerMV [LPT1]
Mode [i7ea =

Progress: ‘ 0%

[~ Enable real-time ISP to allow background programming (for Max Il devices)
Program/ Blank-

W Stan File Device Checksum Usercode [Gailine Werify | Check
i Siop <none> EPCZ 00000000~ <nane> O O O
<none> EFICE 00000000 <none> O O O O

b Auto Detect

X Delete

& AddFile..

B& Charge Fie...

B SaveFie

£ Add Device
Ai0p

P Down

Exam

[12 4-52] Auto Detect

A Al A ol R o]ido] glo] Zdo] EHH, R E Ao|EE PCE Parallel portet
RES 2R E porto] QAT F Start £ FEWH yulolAo] fho] Yt} [
A 45319+ tho] ¥4REH BES HAFI JFUth o|FA to] 4REHJYS ),
W A| ] #o]| Configuration succeeded WA X7} BAIEH REojx AAG 327 vz
%ol XY =EA FYrh

¥ Quartus Il - H:/ v awatch - stopwatch (9=
File Edt View Project Assignmorts Processing  Tools Window Heln

DSME - B R e [, REF (T >0 8OO S

HPUEEe ¢9¢0V Eopd Ll ¢ata B-08 1 &
Profect Navigstar =l [9) sopmaich cdir | @ Compiion Repon - Flow Sunmary |

il
dy Cyclone: EPICE..
e stopwach

M stopwals

oL, Hardware Sishig.. Eptefilanterhy [LFT1]

M [inas e
Frogess
™ Enablie real<time ISP to allow background programming (hr MAX I devices)
Wi Sian | |n. |Dwi=u |cmsm Iuwm. | P I Vadly | P I Exan
ot 00000000 <rwner 1] ] [m] s
1 it [ ] OOCSF7M  FFFRFFFE
&y B Fies | 6 Disign Uinds At Detect
T g f] Ko |
| Foll Complad m |
ull Campllafion .
Analysis & Synthesis [IEIEEN | 0| ff B Change Fie..
Foter mEm o f|
Assembler EEm
Timing Analyzor GE || ] G astveves
tUn
[P
¢ ¥
- 5| o T T =
P -
2
dox 2
ITASG 1D codie (MIRTEN00
on suceended — | dovics(s) configured
E: ully padarmed aparation(s)
& Irdo: Ended Programmer operation at Tue May 30 10:20:40 20056 ~
5 System f_Frocossrg )| Exmainia Jy I wamng ), Criealwamng J\ Enoe J, Suppeessed |
$Messsge 014 AR 1| =l
For Help. press Fl Lelsd [ HUM

[12! 4-53] Configuration Ended
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@ Configuration ROM Programming

COMBO Il EEo]& Cyclone Il deviceZl RAM Bl 9] t]uloj2o]7] wjRo] WHE 9]
ROM EtY 9] tjnfo]AQl EPCS16 AME-3taL ¢HUTh uwabA AUl ON/OFFAHtT: T
o] A 9] foJg 7t AtgtA the& tA] dof Hie FAYEE 7] 3 EE9 ROME
Folxd ALY ON/OFFA] uit}l ©Hlo]E]E ROMO|A FPGAT]HlolA2 HYdle ®HE7}
Zgol HEE P JdFUth

Configuration ROM9]| writingdt= B L 7]&9] T2 A EoX HAE sof YS #H3
sto] AHgd 49 gy wEkA Quartus 112] 952 File -> Convert Programming Fileso]]
A o] AL P3| FH Utk o7 A= Programming file typers ZHHE<Q “JTAG
Indirect Configuration File (jic)"2 A3 31, Configuration device: HEo|A A}£-3}3
%= EPCS16<& AHg-3foF Fut.

EZE File names AHEAZE e = AFE o]&S U FUth E3 Flash Loader:=
AL-8-3H= FPGA tHfo]| Al EP2C35F6725 A ¥ 3] 511, SOF Datat @A L2 A E oA
AAG 23 wdel sof Y-S Yol FH FUrh ojeg BE A Hig HdA o]
o H oW, Generate HELS &8 EPCS169] T2

ot [2F 45410+ "olHte] #E FE RoAFy g3, [29 4-55]9& °] Hi

4. Convert Programming Files

Specify the input files to convert and the type of programming file to generate.
You can also impart input file information from ather files and save the conversion setup information created here for future use.

Corwersion setup files

Open Conyersion Setup Data.. Save Conversion Setup...

Output pragramming file

Programming file bype: |JTAG Indirect Configuration File [.jic] j
Lonfiguration device: |EPCSW E j Iode J
File name: |fu\|_damo3.iic
Femote/Local update difference file: | J
W emory Map File
Input filez to corwert
File/Data area | Froperties |
Bl Flash Loader
- EP2C3BF6 T2 Add File...
EI_S0F Data Page [ |
- full_demao, saf EP2C35FG72

Hex User Data

[ o

|

[
Froperties

Generate | Cloge |

[12! 4-54] Convert Programming Files
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ull_demo. cdf=

éa Hardware Setup I |EyleBIastelMV [LPT1]

Mode inrs El

Progress: | 0%

I~ Enable real-time ISP to allow background programming (for MAX |l devices)
Program/

W Start Fils |Devlcs |Ehecksum |Ussrcude Configure
ol Stop = full_demno_060715.jic EP2C35 (0301460 FFFFFFFF
m Auto Detect

¥ Delete

2 Add File

B& Changs File

B saveFile.

2 Add Device,
A0

”l Doy

Werify E:?:ék
[ [

< I | >

[ 4-55] Configuration ROM Programmer
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4,22 ISEE 0|88t M7

1) 9

e

Xilinx ISE Z2 3% Quartus 1€} U272 T2 AEE AQAste ZTF
o2 HE2 Hol Yoyt webd ZEAEd 43 44 B, AU B
AEolA s, W u 59 A RAFo] st A &3] HalF
Utk ogA 4ol Hel Yol shite ZRAE AL oF YL @, T2AE
of BUE BE BYL BN FRE BT ALY 4 AES TAL T Ysu
.

IS
Eoq #dE 22095 E BelFn eyt

il |library ieee; ~

2 use ieee.std logic 1164.all; 3

<)

ot entity full demo i=

5 pore |

(=] clk : in std logic:

i button sw i in std_logic_wvector (15 downto 0):

8 dip_switch : in std logic_wvector (15 downto 0);

5

10 led : out std logic wvector (15 downto 0);

AEIL seg_data : out std logic wector (7 downto O0);

12 Seq_com : out std logic_wvector (11 downto O):

13 led data : out std logic wvector (7 downto 0);

14 led e ¢ out std_logic:

15 led rs : out std_logie;

16 led ru : out std_logie;

17 dot_data : ogut std logic vector (20 downto 0);

18 dot_scan : out =std logic wector (14 downto 0);

19 step : out std logic_vector (3 downto O):

z0 piezo ¢ out std_logic):

21 end full demo;

22

23 architecture a of full demo i=s

Z4q

25 component led demo

Z6 port |

27 clk : in std_logic:

28 led : out std_logic_wvector (15 downto 0));

29 end component;

30

31 component dot_demo

3Z porec |

33 clk : in std logic:

T dot_d : out std logic_wector (20 downto O0);

35 dot_scan: out std_logic_wvector (14 downto 0));

36 end component;

37

38 component lod demo v
< >

[O2&! 4-56] full demo Gl X
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Sources for: | Synthesis/Amplementation w
= full_derno
=) €3 e 3s 1000-4fgh 76
= [l full_demno - a (full_dema, vhd)
[l 5-5 - sep - a (sep.vhd)
S_m - sep - a (sep,vhd)
[hls-h - sep - a (sep.vhd)
[l 57 - dec? - a (dec?, vhd)
dipI - dip_sw - a (dip_sw, vhd)
[ dip2 - dip_sw - a (dip_sw,vhd)
push - push_button - a {push_button, vhd)
[ialled! - led_demao - a (led_demna, vhd)
=) [ dot - dot_demno - a (dot_demno, vhd)
[hul - dot_disp - a (dot_disp, vhd)
[gllcd - lcd_demo - a (lcd_dermno, vhd)
Fefull _dermo,uct (full_dermo, ucf)

Ei§ Sources | mSnapshots @Libraries

[328! 4-57] Source Files

2) Project MY

[ 4-58]¢F Zo] ISE ZZ1WL File -> New Project WS Aesle] Z2AEES A

AT 4 Yavth ZRAE AL ZRAE Y AAARE Tulels o)A 1t
A F7HA % SHAR olRolA Qi of HAL AXok A =YL % 24
E A4 #5o] g=gU

Edit Miew Project Source Pr

, il
Open Project, .,
ope

Open Example..,
Close Project
Save Project As. .,
[ Mew Cirl+0 ect
# Open... Cirl+0
Close

B gave Cirl+5
Save As..
G Save Al

ect

[O22! 4-58] New Project
Zt AN 2 AR AYPstr] YA E Next HHES &
AJE AFetH Z2AE gt HvkEl Ay AgS A

Next W o] o3) the ZzAE AAL A2 P

gafof gt zzAE
Wahe o BATE T

A AR z2AE A FUE 9 Project Name, Project Location, Top-Level Source Type
S AA 3 FoloF gy} Project Name2 A =8 u]&= Project Locationol= Z2 o|&
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o E97t AFoz st 1 ¢ olA #F s=F 3t FUth Top-Level
Source Type: @A Z2AEQ top BP9 S AA FE AU H7]d+=
HDL, Schematic, EDIF, NGC/NGO<9] =t Fe|& A3 Fd U [17 45994 &
ZZAEO o|2L watch £, oo TH HFAEL Clwatchd] AFHE=EE AP
&Ytk 3 top 3YS VHDLEY FEYE AAES & Ao]7] W&o Top-Level Source
Types HDLZ AAg APt

fr K

ES New Project Wizard - Create New Project

Enter & Mame and Location for the Project
Project Mame: Project Location

watch McircuitFPGA_NEWY source_xilinswatch E]

Select the Type of Top-Level Source for the Project
Top-Level Source Type:

HDL v

< Back [ Mext » ] ’ Cancel

[32! 4-59] Create New Project

thge mEAE 44 "ANA dutelx ¥4 2L EDA B AFE st @AYY
wetd @A AgetE dulelAE Adstn F4B AEdCld B Adstel U
FE 29SSt GARD 2 4 dgudh

[2F 4-60]A= @A AYS HAT BES AT YEYrh Spartan3 Family <]
1008 AlolE 6769 At¥E 7H7 tlupo]AE AH & RoFa glon, 47
ANEHolA B2 ISEA AY3 FE= A ALt AdsUch ofd adAA o9t
7]-0 ,gzq EAO _l;l_ A o]/\ E’l_

mlm
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ES New Project Wizard - Device Properties

Select the Device and Design Flow for the Project

Property Name WValue

Product Category All v
Farmily Spartan3 w
Device A2351000 v
Package FGETE w
Speed -4 w
Taop-Level Source Type HOL

Synthesis Tool XST (VHDLAerilog) w
Simulator ISE Simulator (WHDL/Verilog) -
Enable Enhanced Design Summary

Enable Message Filtering ||

Dizplay Incremnental Messages ||

[ < Back ” Mext » ] [ Cancel

[72! 4-60] Device Properties

the e ZeAE 44 AN ZzAE 37 ¥ 39 F A= ANE B
o o83 g HolFt wAUUT wetd AAAT oW HAL WA A
2 A WY 4450 Z2A=S AT Iohd of BANN A2 ALY HAL
Aol F HU A2 AYT HYE A DAAA Yol Fols sn, xed= 4o
g g3gNE F717F 7Hsd Yt [ 4-61]9]4 = Create New Source‘&ﬂ]ﬂ %
o

E New Project Wizard - Create New Source

Create a Mew Source

Source File Type

1 Bermnove

Creating a new source to add to the project is optional, Only one new source can be created with the
Mew Project Wizard, Additional sources can be created and added to the project by using the
"Project-» New Source” command,

Existing sources can be added on the next page,

l < Back ” Mext > 1 [ LCancel

[ 4-61] Create New Source

d gAE old dAY vz 22 RS FUhste DA AT uE Y/E LA
e F7bs) F& wAYU B ARV Wz AAE A9 £ ol vtds
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of 92 A oL WA ANFAL TeAEN Frh F= REYUTD o BEE
ZZAEE YA Fojx AAo] 75U [ 4-62]°)l= Add Existing Sources T

E New Project Yizard - Add Exzisting Sources

&dd Existing Sources

Source File Copy to Projec| | 4dd Source

|
Bemave

Adding existing sources is optional, Additional sources can be added after the project is created using
the "Project->Add Source” or "Project-> Add Copy of Source” commands.

[ < Back ” Mext > ] [ Cancel

[O& 4-62] Add Existing Sources

ol AL ZAE A nxe dARN Z2AE A DA B SummaryE
BojFi Fuch wetd ol WA ZeAE 44 YRE A FAF mEA F

28 $Eo| gtA thAl FAs: wAYUS B GANN F F HFE pE2 9
o Back WEe| 93} ol HAR olFstel $5L s, olgo] Yo Finish WE
g we ZRAE 4de oAY HASUS
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E New Project Wizard - Project Summary

Project Mavigator will create a new project with the following specifications:
Project: el
Project Name: watch
Project Path: C:hywatch
Top Lewel Source Type: HDL
Device:
Device Family: Spartand
Device: xc351000 E
Package: fgE76
Speed: -4
dynthesis Tool: X3T (VHDL/Verilog)
Simulator: ISE Simulator (VHDL/Verilog)
Enhanced Design Swanary: ensbled
Nessage Filtering: dissbled 2
[ < Back “ Finish i [ LCancel J

[12 4-63] Project Summary

ojM7IA Y Aoz & FAdo] W Z2AE A FAAS vHHsUT TEtA o] ¥
o WEoAL BE HASE AAY ZeAs Ed g4 = w7 8 AYU
[19 4-64]9M = ZE2AE HAFE vpx3L ISER] AAE 2E5E BRAFL JFUch
SourcesF oA A HAAEH Z2AEQ watchQ} tju}o] A9l Spartan3 A F2] tjufo]A
7 o3 eyt

E Xiling — ISE - C:WwatchWwatch.ise
File Edit Miew Project Source Process Window Help

FDPAHG LD EFQ BRI N AR IEADE oo ]
as X

-~ E]watch
- £ 35 1000-4fg676

B¢ Sources |ﬁ8napshms " [fy Libraries |

Processes!
- Add Existing Source
[ Create New Source
% Design Utilities

[O2 4-64] EIO|E0 EAIE Z2HE
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3) Design Entry

U Schematic Editor

® 53
4 71%5E /b A% golndeg Ay, 1 4% Folngey o 3 doly
gelg Hwie) SO 2 4B 59 4 53 doly AE Adstel o H=g 4
Asts vt

@ Schematic MEHS}7|

Schematicg ©o|&3] 3lute] =g J2& AA37] $d|A4+ Schematic Design 32 &4
3t AlAk a4, [ 4-65]F Zo] File -> New "Wl FE A=3te] New 3 &3}t
gk ¥ Schematicolzte F&ES AHstd OK HES FE2W [1F 4-66]% Zo]
Schematic Editor o] &Asl gyt

E Xilinz - ISE - C:WwatchWwatch.ise - C:¥
R EE) Edit Wiew Project Source Process Add 1

[ Mew Project.., A @} Eh;c Ert Et
) Open Project,.,
: fﬂl -
Open Example,., T :
IE Close Project
Save Project &s,,, tation ~| -
- D ENCTE
i Open... Ctrl+0
- i
Close
E Zave Ctrl+5
Save As...
al Save Al
T Dwird CHlaD

[ 4-65] &7 HlF0M2| Schematic AEH
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B Xilinx - ISE - C:#watchWwaich.ise - C:¥iestiiest.ise - [Schematic3]

[2) Eile Edit ¥iew Project Source Process add Tools Window Help S =]

DPHS LB FFR SARAA (AR s EBE o tha
BE OO QN U= R-3 N0 /O0ABBMV AL PpHES

Categories

[<— &Il Sumbols —> -1
Symbols

acclf -
accd =
acch

add16 b

Symbal Name Filter

Orientation
| Rotate 0 ~|

[ Symbaol |nfo ]

j5napshots H [Py Libraries ‘ = Symbols |‘

I

[ elect Options |

When you click an a branch
(@ Selectthe entire branch
Selact the line segment v

2 Processes | 30 Options

3 Design Surnrnary H @and.{est ‘ @ Schematicd

Started : "Launching Design Suroary™.

Started : "Launching Schematic Editor to edit and test.sch".

< | -
© Cnnsnle ‘QErmrs " J)Wamings H 'ﬁFind in Files ‘

[-140.2754]

[12! 4-66] Schematic Editor

® & 2tojEzz

Schematic 22 24d 4= e @A) HoW o] symbole AU FojoF Y
ot webA] Sources ol A ot#iZ ol SymbolsE A &3t ot [ 4-67]F 2L Fo
243} 531, Symbol Name Filterol Al 23z} sf& SymbolE ZAste] Zrow Hyt.
d™ol A= bscan_spartan3d A "= RES HAFI IFUth EZ o] FoA
Symbolx 3] - 4 Sl Orientation A4 FE3}, @A A=HAg Symbolo] o3t FHE
g2l & 4 91L& Symbol Info HEo] &Yt}
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Sources

Categories
[¢--&ll Symbals -->» ~
Symbols (that begin with bsc)

Symbol MName Filter

|bsc |

Orientation
| Rotate 0 v

[ Symbaol Info ]

jSnapshats || [Py Libraries | o Symbols |<

[ 4-67] Symbols

99 agat gol Aol o|FS A: e W A Symbole] o] FOoE AN B
Ho Abgol FHsstm Symbolsel A AH AES AAstel Fop MA sxe] Fd
F9 gy

old9 Aoz HES EFLW HETY Q4L 3 Folof U EF AES
o] 29] 1/0 BH} 42T & U= TEE A Folof FUnh [17 468l HES
aed AHSshE otelEEel Uk sy

Add Bus
Top
Add Zoom to
Add Net Name Symbol Zoom In Full View

- Zoom to
Add Wire / Add 10 Zoom Out Box

Rename Marker
Selected
Bus

[12! 4-68] Tools

[19 4-68]9} Zo] AF AE3f= ofo]Zo A= WireE F713) £+ HE£3, 2 Wire

ko] o]&E& FE olo]E, HEE FUIste= otolE, e g &, F43E ofo]
=

z5o] mgsol Yavch wetd AAR} olHe ololEe F3 Schematico.2 A7
g shed 474 ¥ 4 gavh

[238 469104 E HEBEZY A5

[
ftlo

2

2 5 JguUch 9% kel AND29
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neAE AHAZE, 2h3 ol AZg mEe el 47t A7A Buth e
Hgo B Adsted Wied AASHATHE EAQU geby of AU Wied A
QA adstet A2 WA vheiz =43 o F9 By

[22] 4-70] Wire A

£ 9ZF3tA s NodeE [1F 4-71]9F Zo] Symbolof A
22 o] Rt BgS RAFT AdFUdh v
1‘?94 Add -> Net NameS A &g Fofl ISEQ] Processes oAl Nameo] o]5& Ho|FH
st o] ukex AA Fof o]Fo] HAEHA HUth o AEHA ulE 18 E Wireol
ufo 22 Z3tdE Wireo] ©]Eo] BAEA Pyt

=
@
ftlo
ne
o,
_{
q
re oM
e o
o L
~l°l'
o

lo

[a' 4-71] O|EcE HA
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O Text Editor (HDLO|l 2|5t A7)

HDLo] 9%t AdA 9 7|2 Y&2 Quartus 119 Aol Fo] gom |SE YA
Akt AA oz b2 gojrteE &Yt

@ Text File MEHS}7]

Texte] HDLE ol g3to] MAs7] SIS Text File #& BASF AlAo} 3k, File -
> New %8 Adsie, [19 4723 Zo] ou @ Fejz AAS & AAA AdsiA
Heh. oj7]ol A Text File® Asid 193 2o AAE & + Y= Fol ¥4 VY
. d7]eld A2 HDLS ol &3t 4AE st A%L shd FUh

Schematic
Syrmbol

oK

B Untitled2

[O2! 4-72] Text File

@ &7Ast7|

HDLE o] g3 AA 9ol VHDL, Verilog HDLO| 9% A Hhio] Ql&Utt o]7
3 A= Quartus Il B AoA 2 oA 1€ ZHUth AZSE #d o]Ex
Quartus 119} Zr& VHDL 9¥-& .vhd, Verilog HDL T2 vo] &S 71x 32 A3
Yt}

7] A = Quartus 119} w271 2 W) 72] Edit -> Language Templates7} £A3to] ZF <
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1 A% WS AU 22 GG wot AR oA A
+ 954, [29Y 4-73]2 Language TemplatesS 1o

Language Templates EEX

=9 AREL
[“7Language Templates
[C15ynthesis Templates
=2-E3UCF
[FCPLD
[AFPGA
=-E5 Verilog
[FACommon Constructs
[ Device Primitive Instantiation
[F35imulation Constructs
[C5ynthesis Constructs
[7User Templates
=-E3YHDL
[ Common Constructs
[F7Device Primitive Instantiation
[ Simulation Constructs
[C5ynthesis Constructs
[AUser Templates

[12 4-73] Language Templates

4) Compile
OB

Aotd g BAHL Quartus HOA] 4

d +8< 34 gUd. o
71 E Xilinx ISEOA 9] AW #FS AHE72 QST

@ Compiler

ISEXlA = HARY RAYS A 3FRSE U dH5UTh ISE ProcessesBol A & 4
Ql%o] Synthesize, Implement Design, Generate Programming File2 Y¥ 32 45Ut
Synthesize= @A AAE 3= g FES Qs FHS stA Bdth geEkA
AHEALS] AA BYS By HARYE st FEYUTY A 228 R E¥F &
Fol Ak HAS st olo] tigh &S k= @A YU th Implement Design T H}o]
25 By Hud 3= 33 YU

webA Tiutolxe] et Tiutelxo] 2Ae] olde] AuY ¥ AAE WAL ©A
Utk E@ Hulolao] Wel A oW B Agstel AlE T A AL wAY
Uth ei7lel ] A 22olAd AgsE B ARt A48T & YES BH AA

FL ZYS 54 FYrh Generate Programming File2 Z2I o] B YL 317
U w2ty Z239 F 5 e ddS A% Fd9E sA gdd d7)oA
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L FPGA tutols @ PROME S| Hufol2e] Z2ad @ 4 9t WAz TN F
Utk

olgA UHA = AFHY 3 FY2 "W Process £ E2 Processes oA A
S T ¢ AdF5Uh H A= 44 FYPo upes 2EF J1E FEW FY Fl
435t =g, 97194 ung E83td 4zt Axnd FYS P54 g [
A 4-741M = oy HAHY FAAS HAFI JFUTh 7)o AE Synthesis ZQG el
& A9d 3 S RAFL JHUT YA = o] Zda Ego] £33 T
Ayt

ISE - CWwalchWwalch.ise - HiWeircultWEPGA_NEWWsource_silinWioll_demoWioll_demo.ise - Dull_demo.vhd]
7 [le Edit Yow Projact Source Process Window Lelp [SEE
17 B N@R BLRLLNL AR L0 xHR 90 BiE >

mex v 2R Ex AXZRB AR D .G 0 e
1 library leee: -~
2 use tmes.sed_logic_1184.a1l:

Syninesis/Imglsmantation
Fhulldem -

3
= (%3 1000-41gETG 1 ;;c'(\‘ Tull_d
3 [l demo - & (8ldeme.vhh D e
Gs-s - sep - @ drenhid) 7 butsen_sw stor (15 downto 0)3
fs.m - sep - 2 (sp,vhd} a dip_swited [15 downto D)
Bas.h - 560 - & (5en.hd) 9
BT - dec? - a (decTvhd) 10 ted
fadipt - dip.sw - 3 {dip_sw,+hd) 11 seq_data
fuldipl - dip @
P o2 = ip_sw = & {dp_sw,vhd) 12 sey_com
Foush - push_bufton - & (oush_butio ¥ }: f::.:“"
< > 1
oy Sources | ag Snapshots | [y Libracies }‘s' ::: :‘:
lFocesses <] e At
18 dor_zen 14 dovare 0):

Prucesses: 3| £{3 dovnee 011

# User Constaints z0
IWDVie ™ e =

B Ve g Ay
18l
B Vel

82 Chik

ipy Gel 1 Upda
= 2 E)imolem B Propertes...

10 or (15 downto 0}):
@ £ Trarvseane 20
= BaiEMap a0
W £ pEPlach & Routs 31 component dov_demo
= pa@)5enerane Programiming Filke a2 pare(
(W& Progzamening File Genersion Beport :: "*‘f o o e 01
G Generats PROM, ACE. or JTAG File aot_@ i out kol
- sy 35 dor_seam: out £ (14 dovnes 0)):
B Corge Drvee MPACT | 35 wna oo E
3|l E

<
Processes
3 Eroosses i Design Summary | [ fll demo

B (1] coneale | @Enors | gy Wamings | e i Files
[ ot Sober pracurs Ln 201 Col 47 |CAPS |NUM SCRL [ VHDL
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I Prao
Processes! -~
ser Constraints

1

I
Ferun

B x!e‘ Et H;run Al
i
= ie 8¢ Sip

) Che ) )
wE Ger Open Without Updating

= FA@Impler 2§ Properties..,
P TrangTats
Q@Map
Fa@Flace & Route
= QOGenerate Programrming File
[E)@Programming File Generation Report
@ Generate PROM. ACE, or JTAG File
% Configure Device (iMPACT) v
< | >

[ 4-74] Compile

5) Assignments
@ 9sgt

o] Zele Hutolaol oW AR A% AAYYrh Quartus 1] APE FTa| 17|
sk o,

@ Assign Package Pins

ZRAE HA dANA dutela AAE ng & F7] Wi g7 o o
g AT 3 Fd FUd And A Andrt ZE g FRE JHAA
gyt ety 1 A BAAJA AHgstEe 1S B84 BHALeR AHEStE dut
o] 2of Assign 3tA == AUt

o] 2L Processes #of A 4 Ad%5Yth Processes W iol Al User Constraints ->

5} &
Assign Package Pinsoll A o2& &S $#33tA FHUth o] WwE nt¢2E FE5H
A7 ucf FdS BASIHA WS G5t 2L Fo] E43) Hed A7]4A
T& 3L & 4 d&Uh o] FoAE Design Object Liste]l o] Ao AA g 3=
I/0 Nameo] ®mg] 2ol =of dHFYct metA ALAE AFEE /0 Nameo] IS
3] = FUth Design Object Listol A Locol] B HEE FHojx g3 FH FY
th [29 4-75]9A & Wo] 9 E BES BAFy gyt
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# Xiling PACE - H:¥circuitWFRGA_NEWWsource.silinx#iull_demoWfull_demo.uct (=13
File Edit View I0Bs Areas Tools Window Help
DEE S - | H L8 |T M R 4| F R

Design Browse | [ Device Architecture for xc3s1000-4-fg676
= =3 /0 Pins

(2 filobal Logic

B Logic

1/0 Direction| Bank |
Tnput BENKD
Tnput BANK]
Tnput BANKD

Tnput BANKD
Input BANKD
Input BANKD
Input BANKD
Input BANKT
Input BANKD
Input BANKD
[ button_sw< 10> Input BANKT
[ button_sw<11> Input BANKD
[ button_sw<12> Input BANK]
[ button_sw<15 Input BAMK!
[ button_sw <18 Input BANKID
[ button_sw<15> Input BANKT
[ clk Input BANKT
& dip_swiich<0> Input
& dip_switch<1> Input
& dip_switch<2> Input
Tnput
Tnput
r Tnput
[ dip_switch<B> [Input

< |
For Help. press Fl I

[O1& 4-75] Assign Package Pins

6) Configure Device (iMPACT)

Configure Device 2l @AZHA S EoJA el &Y A% tiutol2e] theste] e
2% AW FAN BE AYYUT mebd oA BelA Y AA AYL
47 BQe Yulelse] AW st 524 AA BE Adold ¥ 4 Ayt
ISEAE IMPACTE B34 o8& &< & 4 d&Uth

Ol AT A 9] AA S} Hutd o] & AEjoll A Generate Programming FileE A3yt
2239 g 4 = gdo] AAPYT 12]3 Generate Programming File -> Configure
Device (iMPACT) & Algsld Z2a3q& g 2 o] &43t gt o [13F
4-76]91 A= IMPACTS A3 Al 27| 3dE HoFu dHYth
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ilinx/full_demo/full_demo.ipf
Flle Edit Miew Operations Options Qutput Debug Window Help

A H YBEXY( 2% n s B2yo|ew

Flows x :

- E3Boundary Scan - iIMPACT - Welcome to iMPACT

=3 SlaveSerial

=3SalectMAP = Please select an action from the list below

=5 Deskiop Caonfiguration () Configure devices using Boundary-Scan (JTAG)

EE&STTE.CE.— v | Antomatically connect to a cable and identify Boundary-Scan chain +|
iMPACT Modes ) Prepare a PROM File
IMPACT Processes x ) Prepare a Systern ACE File

() Prepare a Boundary-Scan File
5WF
() Configure devices

|using Slave Serlal mode

iMPACT Process Operations

ST

x

Welcows to i1MPACT

=3
5
]
i
5

£ i
= T]‘utgut | Etrar | Warning |

[[T]] ..

[O23 4-76] iMPACT

7] e th23telE futol2o] g ot WAlS A9 FE YUt mE9t
AgEtEE dutelart oW AR AYE 3 Folof Uk A AH|AE
Spartan3 TjH}O]AE JTAG W42 & T 2dl:E ZEE Holx oenz A2 Jd&=
Configure devices using Boundary-Scan(JTAG)S A& &| Al Finish HEL &2 F¥ U

A Av]o A ALL3T Qe tulo] A XC3S1000F6762] FPGA tjH}o] A9} XCF089]
PROMe AR&Sta dFUth waba fupo]lA HA A 27]9] tulolA7t HMo| g
I, ANE futojAd] w3t TR wYdS Z2IY A HAT £ e gM
Zrol yetA oo watA fufo]lA g gA Fo] AAEo HYdS FHAsIA
A W JUd [2¥ 47794 = JTAGE 53 A tjufo] Al XC2S1000 tjnf
ojxo] 22 YA full_demobit Fdo] AFH BEE HAFT &Yt
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1 iIMPACT - [Boundary Scan]

E3Boundary Scan
o SlaveSerial
2m3electtAP
E3Desktop Configuration
[=]5ystemACE

hAnAahd S -

£} File Edit Miew Operations Opfions Output Debug Window Help (=& %]

FH EBRBEX sexan|(fi: 230

Rk

|

iMPACT Modes

=cf08p
- file T -

DO

Right click device to select operations

xc331000
full _demo.bit

iMPACT Process Operations ’_

| EE Boundary Scan

>

[

S

Configuration | Parallel [l | 200 KHz | LPT1

2
ot
)
& 4

TR
32

150 @

[’ 4-77]1 iMPACT

4& AZPed, AAE dulo]2ro) oA @ EZ 7|& &7 Program HW &

stions Cutput Debug Window Help

s {F: 2SO

ALY

i
R iw
4 Mearify
o | Get Device |D
XCt0gp i . \
e | Get Device Signature/Usercode
: DO Assign Mew Configuration File, .,
L |
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E ACT - ry Sc:

&} File Edit View Operations Opfions Output Debug Window Help =& =]

PHYXDEX X5 i B30 9N

Flows

#@Boundary Scan
woSlavederial
2mSelectMAP
E3Desktop Configuration
[E]BystemaCE

I)@

R AnARA D

L
z =cf08p ®e351000
iMPACT Modes e full _tema it

iMPACT Processes x 0O
[ Awailable Operations are:
=pProgram

=h Werify

=pGet Device 10

=pGet Device Signature/Usercode
=pCheck ldeade Executing command, .,
=pFead Status Fegister |

= Progress Dialog [73%]

| Cancel |

iMPACT Process Operations |_

| EE Boundary Scan

X Validating chain... A
Boundary-scan chain validated successfully.

= '2':Programming dewvice...

g v

i} a4

5 1< >

#= [ Output | Error | Warning |

Feady

| Configuration | Parallel Il [ 200 KHz | LFTT

[12! 4-78] Programming

7) Configuration PROM

Xilinx Q1 tjulo] A= Altera Tjupo]A 9t Zro] RAM B4 9] tjujo]Xo]7] wjzo] ¥
=9 ROM {9 tuio]AE Zro] Agste] o]#3 HE HAs| Fx dsUrh o
71 A AF&3FE PROM2 XilinxAtoll Al & -8 Configuration PROM<Ql XCF08PVO48
= AHgst e syt mEbA 7= upR7A R XilinkA] tooldl ISEE 7HA| AL 1Y
o] ¥g AL 43 dloof gy} Spartan 38 AT Hud ®H FHF HdL o]L3)
o ¥H3 A4S FPFY

o 7)1 A Fo)& AL Generate Programming File®] Propertiesoll A1 FPGA Start-Up ClockS
CCLKE 3 Fojof gct. o]#gt U2 PropertiessE /43t AJ7l tho Categorys
Startup OptionsS A"t 281 Yehle 519 w4 FPGA Start-UP Clock&
CCLKZ A A3}3 Generate Programming File2 A3 AUl uwalA Generate PROM,
ACE, or JTAG File A3J3}7] Hof o3t 2ol ¢x Hof glojof Iyt

e AYe the WAlel wet oiWe the WA 2L ol gl FPGA Tuto]
xo] =29 & AAA BAN FE AYOR PROMOE Thed & A% ol 2
ol ¢=7t Hol lojopxw PROMe] ojgk Fate] olfe] A 4 g&uch ol
PROMO] ThgA] olel@ 2o 44 glo] tutolre] %21 39S © PROMO
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3 &y

g0 olgolq A ge 4

29 #FE& T3 ol M IS 5
£ bit 349 Configuration PROMo]| A& 4=
Z3 9&Uth wala ISE Processes ol Al
Generate PROM, ACE, or JTAG Fileg A3 Ayt

Processes:
= Asynchronous Uelay Heport

[E)@Pad Report

[£] Guide Results Report
% MPPR Results Utilities

T2 1) Generate Post-Place & Route Static Timing
Wiew,/Edit Placed Design (Floarplanner)
View,/Edit Routed Desian (FPG4 Editar)

L
2
2]
)
P2 Generate BIS Model
= PA()Back-annotate Pin Locations
@OBack—annutate Pin Report
@ Wiew Locked Pin Constraints
= Q@Generate Programming File
@@Programming File Generation Report
i P . or JTAG File
Configure Device (iMPACT)

Analyze Power (XPower)
Generate Power Data

Generate Post-Place & Route Simulation M

2f' Processes |

2 IMPACT - Welcome to iMPACT

Please select an action from the list below

Process "Generate PROM, LCE, or -“:ﬂ: Properties,,,

(O Configure devices using Boundary-Scan (JTAG)

pol st gt [13
JAdE WL AT FYL

net namr

PinLocking

%“::W
Rerun

g{: Rerun &ll

& Stop

Open Without Updating

|.t5.ut0rnaticallg.| connect to a cable and identify Boundary-Scan chain |

(& Prepare a PROM File
(O Prepare a Systern ACE File
(O Prepare a Boundary-Scan File
SYF

() Configure devices

|using Slave Serlal mode

< Back

[ Mext > ,4 [ Cancel |
A

[12! 4-79] Generate PROM, ACE, or JTAG File
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[23 A-74]& IMPACTS A3s tulolx 9 e JEg st= 44 FYUth o7
ANAXE 2 tupolio] #F 233 AAHREH A HFS st PROM TH w1t
d #ME YL $PT 4 9 YUtk Xilinxk PROMe] H&3 F7] 9% otd A
2 9% FYL $YPstE 1 Yo =2 ‘Prepare a PROM File' o tidt RES A3
stal o5 A% Foe=z gojziyr

= IMPACT - Welcome to iIMPACT

Please select an action from the list below
() Configure devices using Boundary-Scan (JTAG)

|.t’-\ut0matica|lg.| connect to a cable and identify Boundary-Scan chain |
(& Prepare a PROM File
(O Prepare a Systern ACE File
(O Prepare a Boundary-Scan File
SVE

(O Configure devices

|using Slave Serial mode

< Back [ Mext > ’4 [ Cancel
%

[122! 4-80] Welcome to iMPACT

[2" A5 BAEE wdo] B3 AAS 3 F= YU FolA S RE A=
“l want to targer a ~ “ &0 4 W3 F7F2 PROMEZ AHE3slx A AdL 3 FY
th. 7oA @A Aule] ZFarEe] 9lE Xilinx PROM & 4 E_ﬂ.vsﬂ Ut ggeoz
PROM File Format 2 d¥t& <2 PROM Z213 oY P “MCS"E A€ FYrh
Checksum Fill Value (2 Hex Digits)«= Default2 A= o] J+ “FFE F1 29 =
od o o]FH AFHE Ede AHAV AR AL ) FUd 44 A PROM
File Name+ Untitled, Location& Z2AE7} X% Z¢& X AHo| Ho &Y o
o aoAE olT FAYS +FTT 1Ho yot sy
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= iMPACT - Prepare PROM Files

| want to target a

@ Hilinx PROM

(O Generic Parallel PROM
(O 3rd-Party SPI PROM

PROM File Format

& MCS O TEK (O UFP ('C" format)
O EXD ) BIM O 15C

) HEX Swap Bits

Checksum Fill Yalue (2 Hex Digits): |FF |
PROM File Name: [full demo |
Location: |H:‘v\"circuit’v\l‘FF‘G.tﬁ._NE\\"\"'\7\"source_xiIin><‘v\l“fu|\_clern0‘v\ll |[ Browse,., ]

’ < Back ” Next>’\J ’ Cancel
Lo

[72 4-81] Prepare PROM Files

[ A-76]2 @A Ayl A AMEsta 9l Xilink PROM tjulo]AE A= &Y
< ¥Ud. A =5A ZuloA AMEstE 9l PROMY FHE A3 1 ol
PROMo] 2 7} A&3=AE ©] FolA AR F+= A dUth gty E4 FoA
£ Select a PROM oA Xilinx Device Module ©o]A A}&3lx2 9+& PROMQ
XCF08PV048 F X XCF16PV048L A€3lA Huth o]#3dF tjujo]lAE HdEsty &

A mENN R AS AEHEAS Ad? WES g3t Wol Fu P o7
e AR dulol2 RES s ALE tulolAE Yolx: Aed 3 T
gutelx A7kelA B o W VUL
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HAs/W 7I2AE2H

2 IMPACT - Specify Xiling PROM Device

[ Auto Select PROM
[] Enable Revisioning

Murnber of Revisions: El

[] Enable Compression

Select a PROM:

Pasition Part Mame
0 =cflfp

Add

[ < Back ” Next>'\J [ LCancel
]

[Z12! 4-82] Specify PROM Device

(29 A77]e @479 Fdo] e Summary BEE BelFT g&ych wrelA of
oA Zge Aol g3 WL o % Fo HFHom Fs & 4 A&tk o
AolA Ealdt Ygol ol4te] glod Finsh BES B2 mpx, 44 Akate] ol4bo]
9 Al Back MES F3 o] A AR 714 oA £4L o 9 Pk

2 IMPACT - File Generation Summary

You have entered following information:

PROM Type: Serial
File Formnat mes

Fill Value FF
PROM filename full_derno
Mumnber of PROMs 1
Position Part Marme

a =ctlop

Click "Finish” to start adding device files,

’ < Back ” Einish,\J [ Cancel
by

[212! 4-83] File Generation Summary

ol4re] Z& WA ofg 9] Xilink PROMo| A4& 3% shel Weke] P Fol B
A3t Hu meb d7lolH Wae bit IS AR 2] BrolH Fopa Yol
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W "YUt ol¥A st HoA ueA QEZEZ BES o] &3 “Generate File.."& ©]
4 W3S P FUoh ofF oA ol Fe U4rH BESE RAFH

&} File Edit Miew Operations Options Qutput Debug Window Help

FE ¥ BB X 2EIE (£ 2RO | N

—_ ]
35 laveSeral b

23 3electtaP
‘“mDesktop Configuration
[=]5ystenACE
[E]PROM File Farmatter v ;;fggp%F )
iMPACT Mades Y *6351000

full _dema.bit

=pGenerate File,,,

PROM File Generation Succeeded

iMPACT Process Operations /_ ‘ % Prom File Forma... |

Writing file "H:hcircuithFPGA NEW,source xilinxhifull demwo)//full dewo.sig". ~
Total configuration bit size = 3223488 bits.Total configuration byte size = 402936 bytes.// *** BATCH I
/4 *%% BATCH CMD : setCurrentDesign -version O

=

| >

= RS
o CDutput [ Error [ Warning
FROM File Generation | Target Xilinw PROR | 3,273 488 Bits used | File: full_demo in Lacation: Hi¥ circuitFPGA_NEWW source _xilinxtHull_demo/

A7 % ded cutol2o] B3 PROM el W@ e SdstAsUch Ao
ot o] el WH YL L Xilink Yulolre] e TERE AR olget
o X2y $9< s Ptk T2 S WEL o] A FPGA tuto|AE =
239 & © PROMS A& AANA ZF| F3, PROME o] 221 3
gy,
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5. HBE—COMBO I

517|12 74

2 BHe g9 o FEe= 34 F2F & dsYH FPGAR, 28 Ao 7, UF
AR, & F2 UFoAH FuE AEE e olgS A W8y FH4S A
g FHE stojoF Fyh

FPGARL TjHlo|AZ o]&3 HH A Aol st Lo, HBE-COMBO I19] Base
boarde] AWEE B FPGA Tupo|as zowo}oq Agol 75T FPGA BELS
Altera, Xilinx 212] 2 £59] Huto] A5 BES stn Q7] Yo, 2Eo & FHoz
% fA9) tutelAE BT AEY 4 Y&vth webd HBE-COMBO II AHu]o] At
olel A el Aol ST, % tofelx 2Ee 4L FROA Hils, 2
tuko] 2] PROM, A9, HA &, JTAG portrt T4 o] d&Uch Hets AdHE B
& AEe FFWOR duols RS BE TEo| AU

29 Aol L HBE-COMBO I19] base boardo] A5 o] glgUtt o] REL FpGA T
Hol 2o FHste 28-S Alostes FE2YUth FPGA tufolAE: A HE T3
28S T35 TobA AEdte 43S M dEUTh AN RE FREo Y=
28 50MHzY Fu4E JHAA e ALE AGATE A @A AgsE =
282 o T Fug FE EF8H AHGEA AHESfoF st EHFol AdsUT

b B
D
X

olglg EWE d|4sty] 3 AARE Fo| 2HE EFMA FPGA tuto]lA
2 39 F= 9L st dsUth olgd Y FF2 O0Hzol| A 50MHz7HA] 9
163 & Clock Select 29X & ©] 434 FPGA EIH}°I 2 FF°l 7@y ol 7%
299 g2 =Y AojH 9 7-Segmento| A A EHE= FHFE AT £ dFUT 7-
Segmento]| A oo £AE AT £ Yx 7Segment Fl = 3709 LEDE &3
MHz, KHz, HzE& &% 4 Yt o|23t 28L& Base board®] 50MHz9] 285 &
F5to fulol2ag FFIE FYY

b

o] oo futolA HEA EExO] eAHOHE A FuE FIH F 5 9
&Yt} o] uj, Base board®] Fut4L OHzE 3dfoF 31, tulolA mES Z8 Ao A
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[e)

g o] &3] User Clocks &43F AlA Folof It o] oA BE o ¥
19] e AHolHE A&t futolie] Futf FFo] ZhedUth 7oA AE-E}
= A EHE Half, Fulle] & 7kA] ggo] BF 7l53tal Ag3te A #olg o
:zq]; FPGA tujolAa Ad Hurt},

e n:°:L.

}x] 2
3

il

£ HBE-COMBO Il ZH]e] A= &= F
=3 Hfz F&23 YR FAE Aoste= #
0l £ ZEZ L WA VGA ZEZ ZUYH A
o] 83t PCEIo AZd 4l AEE AT FEo| %l%blr«}. EZ)
o] g3 AlEd T4l A¥EES T 5 YUYt nAHoR pS2 XES
Ry nfeAg o] Ao AFE 3 & 5 UYL

ASR, ZES o] &% 979

Y. Ardes

1=}
=
=]

mlm o

S > A

m1m Mo ol £
lm_‘n.

@

Zu] Y2 = AL AXERE Display X ZE LED, 7-Senment, Dot Matrixs-©] U&

Yt} =3 VED(Vacuum, Fluorescent Display)7t Uttt VFD= oA 9] Text LCDEF Al

o]9} &L ] st gk, Z+ dot' ¥F B o UFE st gloem= yy| W

8 4 ol YUt 4 FAZE 7] HE, HE 297, HE A9F

thFet ?Jﬂ—ﬂ i-?‘]il% AHgste glog ALgo] Jhedyth E3Z Piezog AHE-3}

2 55 2Esd A2Y S8S ¥ § U+ FEo] 3, 2HF 2H

AHgSte] BE FE APES ¥ 5 dEUT uAgeg HgH AMAE o &3 F
AgS & + Yt DA ZES AHE3tT 5t

o> ot & lo X
u N

_E_l,

).

-

i)

i

SR 508 34 AdY A4S Agstel FPGA tulol A8 fAY A5E Fu]
3o ANz FAAA AEY 4 9t LEAUT tuels BE 02 X 9l
EXTL EXT29] 84 A¥eE sve A9 {8 o] M5

mata olge 4 AYEHE F3  FHHA FPGA Application Module 2% Ao] 7}
S¥U o]ge REL A3 T, HEA AgHolEA g & ZES HBE-
COMBO 9] A Ao]7} 7}5dth 283 FPGA tiulolA RES] 9o wjx|sln Y=
EXT 32 5099 &4 AYHE 5V, 12V ALS FF Tof AH&o] 7tsddd o] &
% AY¥&= HBE-COMBO 11§ &3 2ES AAsto AET 4 = FEYYTL. 9
g R FHEE A3 5, AT7|, ADDA, Stereo Audio Codec Boardsol Y&uUth
w2t o] EES HBE-COMBO Il ulo] Fasto] thekit AEE 3 & 4+ U5
yr}.
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5.2 FH| AtE3}7]

Ay

e

N

& A% 44U

rlo

0 2 XH|E #2517 QsiM= Altera 2 Xilinx AFHIA] A = A AZEQ0{Ql Quartus II H
ISEE 7tX|1 MAE 5t{O0f &fL|Ct ESH BE0f| LH&stD U= Conflguratlon PROME =21
S5t7| YSHME ZF SAte] ATEQ oA Z2O oty HEt PSS SsiA PROMO| =2

Ho_u
Q'E

|

U xZol =gE CcD-ROMO| Zt ZAOIA MEB == AZEQ0 HEo Ch2 o] T

EN
LITH O] iwgES Sdll 2 e YEHs = ofH U

i

O Al8E FPGA BES Me5t0 [1Z B-1]T Z0| HABLICH HA Al FoI AR HUEJ}
Hats| URISA HZEX U2 MefolM MYUS 2t HL FPGA ClHIOIATL 24 F 20|
lemz Folstofof gtk

O =35t CjHiolA 2E9| ®A Al &
M7 stodof &fL|ct, @rek oz A
5-1]0 M= Altera Module2| Z=HEl

U ®MZol Za=lof Qe M A0ES MEQ QE & M| Us MY A2 ZE HZ Lt
of W HMZFel HE ALX|7t = = = B
LPTE #0|ES PCol ZEE ZEO| HZSD CtE otE2 2 ClHo|A B2 U= JTAG 7olE

b HZs) EUch

U ol JTAG AHolE29| =2

ro
B
rulo
m
T
©
>
n
=
L=

>
nﬂn
lo
:
>
o)
H
m
o
re
[N
:Ollzl

ZLCh olzgt A

Ol29 HZZ PCOl U= 4A LAZEL0{0IN ’é*H 0l A= FPGA ClHIOIAE HOE & USY
ch. ol A2 [ad 5- 2]01|k| AZE AtEE ol + %ﬁLIEf O7|0ll M= Altera Moduleg
0|85t H&sts 252 BT ASUCL
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éoore [

[a8 5-2] ¥ ¥ CO2=EE Alo|lg HZE

ZHH|ol 2B = éEOiI QAE MY AQXIE ON 5l0{ Base EE2| Power LEDQ} C|HIO|A BE
°| +3.3V LEDS| E0| X 2QI5HY| dtgfuct, otek o|2{§t LEDO| 20| EH2X]
M=t ™3 ?1I0|E 9| Cﬂ’éol M2 ZJA=X], HH|ol EE0M HEZH 2AE(H2HE 220 ¢

=X| &elstz| dHEuct

QiU ofiE B2 Fule| ZFO| ofUim, B2IHE SR UUE el Clsolae T
MR olsh ol2{st 40| UOILLAl BUC ufat HolEolLt PROMS S8t Clutola Z23
% 5 SH0| AISE f 0l2{3 40| LASHK| LT

0| Hoyxoz E0 2 Z2 ME 2EZX otafo] U= Clock Select AQX|E =3 #dh=
FoleE MEigLCH MEfE ZE2 Main Clock? 7-Segment Fol XXtof St A7} =1,
%= QUELICL Clock Select A2

MHz, KHz, Hz2l= 37HQ] LEDZ ARSI Fnp4che stol &t
Xl= otzHel mOIM oSt EHe =z xH =X &2 & £+ JU&ELICH
Clock == o= Clock =a{ o|=d Clock == o= Clock =24 oIz

0 OHz 4 100Hz 8 10kHz C 1MHz

1 1Hz 5 500Hz 9 50kHz D 5MHz

2 10Hz 6 1kHz A 100kHz E 25MHz

3 50Hz 7 5kHz B 500kHz F 50MHz
Clock Select AQX|= 2o HOA 2 £ AS0| OHzOA 50MHz7tX|e] 162 222 Base

boardOl| Al FPGA C|HIO|A BE=Z ZZsl| EL|CH oteF CIHIO|A B E0| U= User ClockS At
st A2 Base board?| Clock Select AQX|E 022 o5t CIHIO|A 2 =0 U= User Clock
?IRIE ON 5t0{ AtESHAIH FL|Ct,

[> ol

HH|ol 1E2 FPGA ZE9| PROMO| Oj2| M5 =2 HIZ AAT E0 U282 MY ALR|
£ ON &t SAlof| HlojEE ch2 ot HIE SZE0| EA Euch gtk AL B 2 S&s2 ¥
g = PROMEZ2 Z23 3t & RESET HES =231 ME2 o2 S&g A48 & 5 USLICHL
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332 HZs| HiELIC
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6. COMBO IS 0|25 AxME

6.1 A& A& e

B2 aAoA Wt Digital =8 32 gt AY &AL &3 &Y

U Graphic Design(M&0] 25t =2| 32 8A)2=2 =2| 3 2E MAELICH

U 7/5=9l A|lE8)|0|M(Functional Simulation)22 AZEY 0 Ao|M AASH =2 320 Uz =
HEg FUS o, Zopit H LiEe X ElgLo

O ¢lof MAIE =2| 3Zo| sl VHDLE MASH =2| 3|22 Hlwstod VHDLE MAlsh= e
oLt

O 7ttt =2 5|2 = x§ =2| 3|22 VHDLE MA|5t A2 Graphic DesignS9| A28 0|
5t0] MrAlst= WHECH o SYSHA SAHE = JASLICH SHXIEH S-S =2| 32 S dAlst
= s2 4 g/ mg = A7 h20d zZols tHEE VHDLSS AN E 0|8

O M78t =2| 8 2E HBE-COMBO Il 2o Z2I2iY5l0d 2o Z2tE o3 UEH Hu|E
0| sl M 20l L2 AlZ20old ZHE 2

AN HE £A o]FF HEM ddo fiF ¥ o ZEUT

U ¢z AXtel 0|8 & SW_o'e HE AQIXIE LEHLUCE of7|0lM o= {A B, C, D, E, F}& 3t
£

LIEFRLICE OIE S0 SW_AE =2Y, HE A%X & “A" EXte HE ALXE LIEtHL
= A
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o= OOflA 157X

290X & X H

(2 %S W, High('1)2l %o

olo
_O'E
rr
il
N
>
1
h
(i
Ho

O HA AQX|Z= DIP Typel AQXIE At
Otzf2 LS = Low(‘0)

==k =

O HZ AXto| 0|2 & “LEDD = LEDS| £E3& LIEt-LICE o7
ol o= 10N 87HX[2] = AXtO| 0|20| LED62}H Of2f 1

ZolM 2AZ0lM 6| LE
U LEDO|| High(‘1)e| AS7t M

DDODDDDD

LED1 LED2 LED3 LED4 LEDS

LED6 LED7 LED8

[OD8! 6-3] LED &%

7-Segment2| £ LEMRLICE
=
=

"o ZIE sols 2 4 Ut
M2 LIERLICH 612 SO0 HZ AXt

O oz AXiol 0|2 & “SEG_o'E A4l
o7|0lM o= A, B, C, D, E, F, G, H2| Segment 0| E]
9| 0|20| SEG_B2tH 7-SegmentQ| H|O|E{2}2l & B HEE LIE}

LU, 0e] AMs Tt

—_
—_
—_

U 7-Segment?| O|0|E|l 249! SEG_AOIA SEG_HZHX|O 2tz ', '0", 1,
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HEEAS I 7-Segmentofl 60|2t= AL BA|ELICH

' ]

U A

: 4 !
SEG1 SEG2 SEG3 SEG4 SEG5 SEGE SEG7 SEGS

[12! 6-4] 7-Segment &8

O 2 FdlolMs 4712] 7-SegmentJt sLIE PAME 0] U= 7-Segment LED Arrays £ 7 &

e

Stof ofefl Do 22 TAME0 USLICE 7-Segmentl| OB E2 8712 7-SegmentOl A &

2tzh #22 7lse 7zl AZEo AL, common EXE Zt2b £E[0| 0] commonHXHE
drivingst®{ 7-Segment0f| SZ=FA|7{0F SFL|C},

[12! 6-5] 7-Segment 7+ M

2 otLtel 7-

Segmentd £l ‘@', b, '¢), 'd’, e, f, 'g’, 'h'7t 22t EH LS JIK 64749 £ To| R

2 oAl Ut ol E2 HE B2 £ To| ZR3522 0|F st {2k #0| 7-Segment

= Un EAHE 2IXIE X[H5H= coml ~ com82| S MO{5t0 5t
AtEstAl Fuot,

SE Al717] QleHAs UREEOI HiHoMO 7-Segment2t® 8IHE ALRE

o §312 Z5o= Ay

A>Ty

M
Xt 2XHE #AISHE WY

rr

orziel I#2 6712 7-SegmentOfl “123472] RXIE HEAISHY| fIg YHES 2Fe AYLC
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U CtA| MESIH 7-segment O|O|E{ 2t

[12 6-6] 7-Segment S 7|

“00000110"2 F0{ 1'& EAlSt= w2 FI comiol| ‘O’
2 12|37 UHA com2~4E ‘12| g2 FH X Hm 7-Segmentoil 10| EA|ELICH CH2L2 o
O|E{0| “01011011"2 F0Of ‘2’2 22 =1 com20| ‘0’T} coml, com3~40 1’8 FTH £ Hm| 7—
Segment0f| 27t EA|EL|C}

Ol &=MZ 47tX|e| XXIE =
1m/s 0|2l F£7|2 Ht=5tH =2 TrdFutoll Qs 123472 XXt7t #A|=A EU

0| WXHO| A= 0| driving st= 222 HQlstm, St 7-SegmentO| A2t H|0|E{7} &&= OME
AL gL Ct,

HBE—COMBO Il User's Manual and Lab Guide ( 165 = @



6.2:=2| HO|IE 3|=2 S8

+

ot

6.2.1 A% 1 : NAND #H|0|E I3 #9]

Il

1) Block Diagram/Schematic File2 A

U S M85t U MA AZEQQ M oM MES 22t [27 6-7]2 Zo| MAS
S S|

== =
LICh Zei=l olcie2 drlste Y2 o|Fol dEe A7 AZEQ0 7|2 MEBES

AE stHE gt

wx oo

[12! 6-7] Graphic DesignZ 3|2 AMA

O M7st =2 322 MFYLCHL MY Ot B2 Z2HE Hil SUSHH 518 =jo, Mist
o] SEIXE= Altera Quartus = .BDF, Xilinx ISEE .SCHZ XNZ0| & L|Ct.

x o . Z2HE Ho| EX_1_10|7| W20 =7[Z22 EX_1_1.BDF £ EX_1_1.SCH2| 0|Z
&

=
=

2) ZotY YW AIBO|MS S8 HS

O M72 ojx|¥ ZY 23S S B 47 Mol Busel o= A U o M mtug
28 BMSts TS AXTEM HEMoR ClulojAo Z2OW o 4 Ut IUS MAMET 3
i,

O ofetd ZoY DbEe stite] M MU BAMs el mauel MRS nMsln HEHoR
CltolAo] Z2a3 & 4 Qe OiUS MAsHs abmolat & 4+ UALICH 0l2f3 I by
2 7t siAle] Amego] MHS Emstel AMsH Huct

O Hm 3ol 2Ue! six) M7 TUS M7 AZEYojN HSs 2 4 U= AlB20/N 2
S &P ELICh olafE TES AMA X MAT Ul OlA o] MAI} HUSK Hol & 4
U= AL SlHB LI

O ol2{3t AlgaolM e M AZEY LROIM XIS HS ALBsHM EAsHs wat 2t
S|Ate] EH0|X|IAM X|&otE ModelSime| CHE toolE ™ Ct

== =
=X °
229 [1& 6-8]olM= AlEZ0|8E FSo5t ATE X0 27| sigfLch
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U Ar2sH= ClHiolAE Z2HE MO CHAoA o2 Hsi U7 m2o| Tof chet g2t 4710
A s FH Fuch o mf Zt MA AZEQONE ST T Y HOE Ct3o [E 6-1]0A FEst
mg sos| =H ELict ol B EHEO0|A ClHO|AQF ZtE AXHLEDSRF KEY)E HZASH 74
uct
(¥ 6-1) ® 4dd
U =5
molg = HAAXE Altera Xilinx To|& A A AKX} Altera Xilinx
A SW_1 Y10 AD10
B SW_2 W10 AC10 Y LED1 AF7 AB7
C SW_3 AA9 AA9
U ¢lol 2 zt1stof T MX0| ZLIMH Altera Quartus lI0As ZOUS CHA| 5t0 d¥g o
ZHEN M5 =1, Xilinx ISEM|M= Implement Design 5tYS ADtY 5t = £ juto)
Ao s SLIch Ao EH M-ol st HE AL ol2] MFstn o] &YS 5h7| whEuct
f&o| L 2t A7 AZEQ|o{e| ClHio|A CHREE FHE 0|85t

u
O 5t guch w2t Quartus 119 E =2 mpAUQl s

=
O stH =3, ISEoIME bit IYS JHX| ClHto|Ao| =2 ofH &

U ol Z2ag 3t Ch3oll [E 6-2]2 Sai 23 S Mo{=7| HHEfLIC
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a

T

2 a a a0 o oo >
-~ | 0 0|~ |~ |Oo|o w1’

- O |- O |~ O | -~ o0

ol EuH HEEo| MES &L

o

rin
I

4) VHDLO 22| M|

ol
o]
a

(]

ol g HASES e

o] gz 2tollM MASHE ZHot
EX_1_1_VE 3&t1, LtHX| 8 HE2 Graphic Design0| st &
L|ch,

Zt0| ProjectE® MAZS
5

M52 NewE EsH VHDLE MA|5t= &S 9A Euict,

Text Editor Z0ol A OfzHQt Zto| M A FfL|ct,
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BBo|AE oA Graphic EditorE o] &3le] AAF =2 3J=2& VHDLo|ZE=

guc EHu2 o7|0AMe
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ENTITYEX_1_1.VIS

PORT(
A 1IN BIT;
B 1IN BIT;
C 1IN BIT;
Y : OUT BIT);
END EX_1_1_V;

ARCHITECTUREHB OF EX_1_1_V IS

SIGNAL T_AB : BIT;
SIGNAL T_ABC : BIT;

BEGIN
T_ABC <= (NOT C ) NOR (ANAND B );
Y <= NOT T_ABC;

END HB;

et =2 IRE MY FUCH MEY oY 32 Z=2MNE Hi sYUstH =&X= VHDL Ih
= o™
= . —

LtEftH= VvHD Lt & EX_1_1_V.VHDZ M35t

tu
2

E 9Mo| EX_1.1.VO|7] {20 =7|Zt22 EX_ 1.1 V.VHDQ| 0|2 7IX|H, &ZEXI7} VHD

E=d
2l 2ol Fofgfuct,

ot HI ENTITY Z0IAM A3 0|0 ZX|

mjo

42 o 2FolM of

0l $o| ZuY sH= B U AIZ20IM BH= IS Graphic EditorS 013t0] AAISHs W
I sUBLICH 9o TS Amstel HOIUoIM ClEtolAo] CHRREXS HE BEHES CHA|
S5 27| sharch,
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6.2.2 45 2 : AO|E2| HEt

1) Block Diagram/Schematic2 0|25t M7 U A|E0|M HS

=

0z
il

O New Project Wizard0| Al Name2 EX_1 22 sHA Z2MEES Lict,

a ZLEH‘*' “74| S E1, NAND2 dE 2to|E2|E AMEste] ofzfe| [T 6-9] #o| =2| 3

[O28 6-9] =g| 3=

% AT : VHDLE MASt =2| 3|2 EX_1. 2 V.VHD O,

29| 3|2= ofzfet Z0| VHDLZE MAE 4 o, ME2 EX_1_2_V.VHD oY= ghct,

ENTITYEX_1 2 VIS

PORT(
A B (INBIT;
Y : OUT BIT);
ENDEX_1_2_V;

ARCHITECTUREHB OFEX_1_2 VIS
BEGIN

Y <= (NOT A) NAND ( NOT BY);

END HB;

O Compile 5101 2 28 AL U M7 Yol i3t AlSolM HEE BAMsHH ELc

O AZelolMd @3 at-S S8 o|Xoll MAS sl=20i sl tool LHEOAM HE = AFS FLICH
ANEzo|8E #Sstn, a2 Zus [ 6-10]o 7|S8fLCt

[22 6-10] AI2a0|M Zm} 2ol
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COMBO £ 0|88t M8 A&
2) HE2oA2] &2l
U [E 6-3]9 Zo| 2t & / 23 mEO T HESE MLt
(% 6-3) ol dH
&4 = 9
ol olg @ HZEAX Altera Xilinx To|& HAA AKX} Altera Xilinx
A SW_1 Y10 AD10
Y LEDO AF7 AB7
B SW_2 W10 AC10
U zotes S8 B gdo st 22 z2HME S26 SUC.
U Parallel port Cable2 JTAG 70|23 HAst, JTAG AHO|ES CIA| CHIO|A ZED HZAFL
Ct,
U 2cof M2 HUEE AZstT MeS ONFLICH
U &7 AzZEYofo Ct2EE A2 Esf| Cldio|lAd =2 ghct
U Switchel MEIE [B 6-4]X3 HEIA|Z|HAM LEDOIMS &2 =o| 7|E5t2, 2o A8 0|M
o At} H|m gL C,
x Fo| 1 Heof FAHE ARIX|el EME st (ON —) ', OFF =) '0)
(H® 6-4) Za &l
g o = 9
A B Y
0 0
0 1
1 0
1 1
O == 1pbyo| ZUH S OFF ot
O 2o ®ol Ant ofH AO|E2 & 4 ASBUIM? : ( ) A0IE
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6.2.3 45 3 HEf HO
1) Block Diagram/Schematic2 0|28t M7 U A|E22|0|M HS
0 New Project WizardE S5 Name2 EX_1 32 ZZ2HMEZE MAMFL|C
O Jeim M7 2 g3, AE 2to|=22{2|E 0|85t [a2 6-11]1t Zo| =2| 325 HA5IZ,

EX_1_32t= mdFe=z MEFL|CH
i i
. [
-y T Tmf“ UTHT i

Z10E S
(12 6-11] AEf HE 32E
% Zt0 o VHDLEZE A7 EX 1.3 V.VHD md
LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

ENTITY EX_1_3_VIS

PORT(
A, C - IN STD_LOGIC;
Y - OUT STD_LOGIC);
ENDEX_1 3 V;

ARCHITECTURE HB OF EX_1_3_V IS
BEGIN

Y <=AWHEN C = ‘1" ELSE ‘Z’;

END HB;

% A1 o 2ol MM STD_LOGIC O|2t= TYPEO| AFRE|QU=0|, BIT TYPEO| ‘0'x ‘1’9 Ztot
2 MoE £ Q= dHtmHo|, 0] STD_LOGIC TYPEES ‘0, ‘1, ‘X(Unknown), ‘Z'(High—
Impedance)S9| ZtS MAE £ QELICH oA Tri-Statee] AL 0| High—ImpedanceE

A23817| 20| STD_LOGICL 2 MAUL|ASL|CH,

U Compiledtt{ 28 2F ZAt I 47| iAo tist AIE20|M HEE 2A5H7 FLUCH
U AEyold ZZ otFg S8l ol™ol AAIS 220 thall tool LHFOIN HE st S FLICH
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AO

B1

BO

S

SO

[O3 6-12] Z@a} &l

=

2) HEHoIAM2| &l

O (2 6-5]2 2ol 2t ¥2) / &3 mEO| B ¥ES MWL

ol = =
Il o|E  HAEAXt Altera Xilinx Tl o|& HAAAKX} Altera Xilinx
A SW_1 Y10 AD10
Y LED1 AF7 AB7
C SW_2 W10 AC10

U Zms s& © ol st ¥2E o2MEe S26) FLC

U Parallel port Cableg JTAG 70|23 HAsID, JTAG AHO|EE CIA| CIHIOIA ZEN HZAFL
Ct,

O =col MY AHUYES AZFstn MY AQIXIS ONFLIC

U M7 azZEgofe 2 HS Sl ClHiolA0 T2 §Lct
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O Swi = —-6]1x 2 q q =HE T 7|E5t1, ¢ 2|0
witch2| AENE 2 H 7|H o H2 =1
o =

e = [E1 6] 2| =
o| A} HlmEt *

l - [Z|H A LEDOIA Q] 4

=25= |
|25t
, 2ol AE

0
2
>x
I
>
4o
ﬂ
Jm
0x
2
I
lo
ok
n
T
rim
>
40
A
T
s
1o
|
T
rim
>
40
Rall
4r

-
- o o >

[E 1-6]

TS aa =2
Hgo| ZELUH MEg 1
MHE=S al
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; AEl HIHO XIZ|EE
x| 2 Xt71
= AMy=z ANHEO U/E5™
A/EH MEIE
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6.3 7hit7|et Z4t|
6.3.1 & 1 : H7pA7|Qf HIAY|

1) Block Diagram/Schematic2 O|2&t 47 2 A|SY0o|M HS
U New Project WizardE S35 Name2 EX 2 12 Z2MEEZ MAMSH|C}

O Jefm MA &2 €3, A 2to|=232|2 0|835t¢ 2H|
A712 o|25t0f [18 6-13]at ZH0| AAI5tD, EX_2 1 0|2t

-

m
rr 0F
n
N
rx
N

I S o .1 O e N 3

T

E

T

T

[32 6-13] Hopat7] R HIHY| SZE

% 27T VHDLE M7 EX 2 1. V.VHD ml

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITYEX 2.1 VIS

PORT(
A - IN STD_LOGIC_VECTOR(1 DOWNTO 0);
B :IN STD_LOGIC_VECTOR(1 DOWNTO 0);
c - OUT STD_LOGIC_VECTOR(1 DOWNTO 0);
s - OUT STD_LOGIC_VECTOR(1 DOWNTO 0));
ENDEX 2 1.V,

ARCHITECTUREHB OF EX_2_1_VIS

SIGNALTMP  : STD_LOGIC_VECTOR(2 DOWNTO 0);
BEGIN

TMP <=A+B;

C(1) <= TMP(2);

C(0) <= A(0) AND B(0);

S <= TMP(1 DOWNTO 0);

END HB;
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U Compile 5t0f 2 27 ZA & M7 ool st AEolM HEE 2M5tA EUch

U AlgzlolMd AZ o™S S5 olFoll HAIS 3|20l sl tool LHREOIM HE st ™S
]

AlZgoldE #Sot O ZutE [T 6-14]01 7|SFLICH

A0

B1

BO

S0

BO

S0

[38 6-14] A|Z2|0|M At &l
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2) HEHoIAM2| &l

O [Z 662t 20| 2t 93] / &2 mEQ| B HMSS ML}

A £ H
T olg | AZAXL | Altera Xilinx & olg HAAXL Altera Xilinx
A1 SW_1 Y10 AD10 C1 LED1 AF7 AB7
A0 SW_2 W10 AC10 S1 LED2 AE7 AA7
B1 SW_3 AA9 AA9 SO0 LED3 AB8 AF7
BO SW_4 V9 Y9 (60] LED4 w8 AC7

U zoteg s B gdof st Y2E Z2NEN SE3 L

U Parallel port Cable2 JTAG 70|23 HAst, JTAG AHO|ES CIA| CHIO|A ZED HZAFL
Ct.

0 wso M9 #HUE S AZstn MY A9IXIE ONELITH
O M7 Ameglojo] t22E #2 S3f ClstolAd T2 Fhic

U Switche| MEHE [E 6-7]XE HSIAIZIHM LEDOIMS 23S Zoll 7|25, o AlS20|M
o| Zutet HlmFLCt,

(® 6-7) #x =l

A1 A0 B1 BO C1 S1 SO Co0

U ZE atgol| Zutd Mele mm, 23 x|Alof LIEHH BH7pAy| 2 ®MIpA|o| X2|gs &Hu=2
Z o A
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1) Block Diagram/Schematic& 0|2
a
a

j_EHuI A—I7;” x}'% OE=|_|_1’

A712 [23 6-15]2t

AN

o= 20[H2{2E 0|8
Zo| dAlstn, EX_2_22t=

New Project Wizardo|A{ NameS EX_2 22 5t0f =2

Al B I et P e

8 — I LI
[Z.1] [— |r—||
J\II'.‘I N
[23 6-15] Hhztaty|
x 2t @ VHDLZ AA EX_2_2 V.VHD mg!

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY EX_2 2 VIS

32EE

PORT(
A :IN STD_LOGIC_VECTOR(1 DOWNTO 0);
B - IN STD_LOGIC_VECTOR(1 DOWNTO 0);
BR  :OUTSTD_LOGIC_VECTOR(1 DOWNTO 0);
D - OUT STD_LOGIC_VECTOR(1 DOWNTO 0));
ENDEX 2 2 V;

ARCHITECTUREHBOFEX 2 2 VIS
SIGNAL TMP
BEGIN

TMP <=A- B;
BR(1) <= TMP(2);

BR(0) <= (NOT A(0) ) AND B(0);
D <= TMP(1 DOWNTO 0);

END HB;

pal =1
(=]

El

At

x

=
T

O Compile 5l 2H <
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Ml

: STD_LOGIC_VECTOR(2 DOWNTO 0);

tigt AlE2old YEE EAsHA LT



U AS8go|d A3 ™S &

i olXoll &7let 2|20 CHall tool LHFOIAM &
]

5
ANEzo|8E 7St I ZHE [2E 6-16]0] 7ISELCH

ol
ob
rr
o]

A0

BO

S0

[32 6-16] Zu} =tel

2) EEH0IAMe el

U [# 6-8]2 20| 2 3 / £ ZEQ| T HES ML,
(& 6-8) @ &
g = £ o
ol ol | H&AXt Altera Xilinx Tl o|& HAA AKX} Altera Xilinx
A1 SW 1 Y10 AD10 BR1 LED1 AF7 AB7
A0 SW_2 W10 AC10 D1 LED2 AE7 AA7
B1 SW_3 AA9 AA9 DO LED3 AB8 AF7
BO SW_4 V9 Y9 BRO LED4 w8 AC7

=

O 2o MY HWEES HZstn MY AUXIE ONBLICH
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el Al=glolH
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FAIZIHAM LEDOIMS £3E Hof 7|
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| Z2utet HWE

U Switche MEIE [H 6-9]ME ™
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6.3.3 #& 3 : 4HE HE Jt&|

1) Block Diagram/Schematic2 0|28t M7 U A|E0|M HS

i
0z

[ New Project WizardOil Al NameS EX_2 392 5t ZZNE At ct,

U oefo M7 &2 91, 2to|=22{2|E 0|85t0d 4HIE ¥ 7tgity| 325 [28 6-17]1F Zo|

MAIStD, EX 2 32t mteEo = MEELICE (Xilinx symbol name : acc4)

i
5 FULL ADDER __

[a3 6-17] 4HIE HEA 71| 32

o

=
=
ct.

X D Bl2E Ztetstl sty 915t Name matching(=EECZ AZF) WHES MESIUSL

% EI : VHDLE M7 EX_2.3_V.VHD mg

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITYEX 2 3 VIS

PORT(
co :IN STD_LOGIC;
A :IN STD_LOGIC_VECTOR(4 DOWNTO 1);
B :IN STD_LOGIC_VECTOR(4 DOWNTO 1);
s :OUT STD_LOGIC_VECTOR(4 DOWNTO 1);
c4 : OUT STD_LOGIC);
ENDEX_2 3 V;

ARCHITECTUREHB OF EX_2_3_V IS

SIGNALTMP  : STD_LOGIC_VECTOR(5 DOWNTO 1);
BEGIN

PROCESS(CO, A, B)
BEGIN
IF CO =0’ THEN
TMP <=A+B;
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ELSIF CO =1’ THEN
TMP <=A-B;
END IF;
END PROCESS;

C4 <= TMP(5);
S <= TMP(4 DOWNTO 1);

END HB;

U Compile 3t01 28 28 ZAt Y M7 otYof thst AIB0|M HES BA5H ELich

U AEyold #d5 #8e &

5
AZeo|8E S5t O ZnE [38 6-18]0f 7|ZS-UCH

Ad

Ad

B4

B3

[ B B e e p

B2

B1

cAa

51

2) HEHoIMQl &l

Ling

U [® e-10]zt Zo| 2 & /

1]
n
Hl
[m
lo
re
rE
for
i

%
2

9‘|_'
sl
o
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(% 6-10) ® A

o = £ o
ol 0|l @ HZAXH Altera Xilinx o ol HAZAKXL Altera Xilinx
Co Sws W12 AB14 S1 LED1 AF7 AB7
A1 SWO0 Y13 Y16 S2 LED2 AE7 AA7
A2 SW1 AB12 AB15 S2 LED3 AB8 AF7
A3 SW2 AA12 AA15 S4 LED4 w8 AC7
A4 SwW3 AD12 AE15 C4 LED6 AF6 AC6
B1 SW4 AC12 AD15
B2 SW5 U12 AF13
B3 SW6 AE11 AA13
B4 SwW7 Y12 W15
U zZoes 6 T o st ME2E z2HEeE) S26 SLct
O Parallel port Cable® JTAG #H0|21} HZStD, JTAG HO|2S CIA| C|HIO|A ZE0| HZAFL
Ct.
U 2ol M FHUEE HAASD e AYX|IS ONFLCY,
U & AzZEYofo CtR22E &S S5 ClHio|Ad == ghct,
U switche| MEIE [E 6-11]M2 HEIA|7|HAM LEDOIMS £E HO| 7|25t1, 212 AlZ0|M
o Zntet H|mFtL|CE,
(® 6-11) Zat =9l
SW HolE A oiolEf B = = HARA
10714
Co Ay | As A, | A 1081 B, Bs | B, By 10%|C, S;|Ss|S; Sy 107 =
xl-)g
o|lo|o0o 0/|0]|oO 0 0 0 1 1
o|o | o0 1 1 3 0 1 0 0 4
0| 0| 1 1 1 7 1 0 0 0
0| 1 1 1 115 1 1 1 1 15
10| 0 | 1 1 3 0 0 0 1 1
1 1 1 1 1 115 0 1 1 0 6
1,0 | 1 1 1 7 1 0 0 0 8
1 170 | 1 0 | 10| 1 1 1 1 15
1 1 1 1 1 15| 1 1 1 1 15
U 2E 3bgo] BuH MeS no, ZAotHoM o w2 ZoE AmED S AZ 10X4E
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6.45l1=7|2 £37|
6.41 45 1: =2| o ER M5t sIZ7|et 57|
1) Block Diagram/Schematic& 0|28t M7 2 A|EH0o|M HS

0 New Project WizardOll Al Name2 EX_3 12 5t0{ Z2MEZ MAMFIL|C},

U oefo M7 22 d3, 2tol=22{2|E 0|85t 2 X 4 siE7|e 4 X 2 57| 3|28 [17 6-
19]mt Zo| EAlsti, EX 3 12t= mMYFe = MFYFUCH

e T NEF’\
———S L m
................ - T
LI— co e ]
=]

» ureul ~ 03

instS

Guren ——, o2

B

= b

[O8 6-19] SHE7] U BS7| 32

X
k]

T :VHDL mY2 A7 EX_3_1_V.VHD m

ENTITYEX 3 1 VIS ENTITYEX 3 1 VIS
PORT( PORT(
AB :IN BIT AB :IN BIT
D :OUTBIT_VECTOR(3 DOWNTO 0); D : OUT BIT_VECTOR(3 DOWNTO
Y : OUT BIT_VECTOR(1 DOWNTO 0)); 0);
ENDEX 3 1V Y : OUT BIT_VECTOR(1 DOWNTO
0));
ARCHITECTURE HBOF EX 3 1 VIS ENDEX 3 1V
BEGIN
ARCHITECTURE HBOF EX 3 1 VIS
PROCESS(AB) SIGNAL TMP : BIT_VECTOR(1 DOWNTO 0);
BEGIN BEGIN
IFA='0'AND B ='0' THEN
D <="0001" TMP <=A&B;
ELSIFA='0'AND B="1'THEN
D <="0010" PROCESS(TMP)
ELSIFA="1"AND B ='0' THEN BEGIN
D <="0100" CASE TMP IS
ELSIFA="1"AND B ="1'THEN WHEN "00" => D <= "0001";
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D <="1000"; WHEN "01" => D <="0010";
ENDIF; WHEN "0" => D <="0100";
END PROCESS; WHEN "11" => D <="1000";
END CASE;
Y<=A&B; END PROCESS;
END HB; Y<=A&B;
END HB;

x 3 o: flolM VHDLEZ HilE = =2| 329 Zit= ZHLULL X0ls IFES At8eh At
o 4

CASEZ= ArE%H 29| xto|eldl, o xto| IFE22 Z&HQl Ho BME sh= 2§—?—01| AMEE T
CASEZ= Zizfoll tishM =2 HMOE st= 20| SEYLCt o] =2 §|§2| dutolMes ZA
AO[7} LIEFLER| QX2 Huted aHgolM gdS ot = Z

5
2 HEE|1 CASEER2 MUXHENZ HEHA == xto|7F QU

x 21 o 29| BIT_VECTOR M0 “D : OUT BIT_VECTOR(3 DOWNTO 0);" 220X (3
DOWNTO 0)9| H(3)oll= % HIEZ 2 BE2 &L olE =0 A8 DOWNTO 0)ut
A(0 TO 3)9| xtol= Ztztol 22| HIEZL A(3)2IX| A(0)QIX[2] XtOlL]C,

U Compile 3t0f 28 27 ZAt & A7 oo thet AIE ol H2E 2A5t ELUch
O Asdold #E - Sa olXol MAS sl20f tsh tool LHREOM ZE st BFS Fuict
Ageo|Mg 7E5tn 1 g (27 6-20]0 7= FLc,

Do

D2

D3

YO

[13 6-20] &= =l

2) HEHoIMQl &l

O [= 6-12]7t 20| 2t ¢ / &3 mEQ| W HSE MAFL|C
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COMBO £ 0|82 &3 d&
(& 6-12) o HZ
&4 = = 9
ol 0| | HZEAXt Altera Xilinx T ol HAAKXE Altera Xilinx
A SW_1 Y10 AD10 DO LED1 AF7 AB7
B SW_2 W10 AC10 D1 LED2 AE7 AA7
D2 LED3 AB8 AF7
D3 LED4 W8 AC7
YO LED5 AF6 AD6
Y1 LED6 AE6 AC6
U zotes S8 B gdo st 22 z2HMEN S26 SUC.

U Parallel port Cable2 JTAG 70|23 HAst, JTAG AHO|ES CIA| CHIO|A ZED HZAFL

ch.

0 2co) M9 HUES H5tD MY AYXIS ONBIUCH

r
I

>
d0
>

U M7 aZEgofe ChR2E HE S Cldiolao T2 §Lct

U Switche| MEHE [& 6-13]X2 HEIAIF|HM LEDOIAMCSl &2 To| 7|E5t1n, 9 AlE30|M
o ZAue} HjmBfL|Ct,
(& 6-13) Axt sfel
Y = s=7l &2 25| &2

A B DO D1 D2 D3 Y1 YO0

0

0 1

1 0

1 1
U =ZE npFo| BLH MS N1, Z0Eo| /&2 MNEHE Hlwsl FLct
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6.4.2 & 2 : BCD-7 MOHE 35lix7|

1) Block Diagram/Schematic2 0|28t 47| 2 A|E0|M HS
L New Project WizardO| A Name2 EX_3 22 5l Z2MEZS MAMFHL|C}

U oejm M7 &2 gn, A2 2tol=2(2|E 0|85t [213 6-21]nt Zo| MAStn, EX 3 28t

meFEez MYFUCH

Kl

m

74247

A [ INF‘C%T A RBONO QUTPLIT :) RBO
B > INF‘C%T B OAO QUTPUT :> S_a
e " IN%L(J:T G oBb QUTBGT """
(] > INF‘C%T D OCO QUTPUT :> S_c
REl — gRBIN  ODp QUL ©>.d
= Wl g BIN OEp QUTRIT  ——~'Se
LT — g LTN OFp QUIRLL—— S.f

0G QUTPUT ' Sig

inst BCD TO 75EG
COM1 COM[2 8]

GND
[12 6-21] BCD-7 MIIME &= 7|

T :VHDL mel2 A7 EX_3 2 V.VHD mh

X
o2

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY EX_3 2 VIS

PORT(
A,B,C,D :IN STD_LOGIC;
LT, RBI, BI - IN STD_LOGIC;

S a,S b,Sc,Sd :0OUTSTD_LOGIC;

S_e, S_f,S_g,RBO :OUT STD_LOGIC;
com : OUT STD_LOGIC_VECTOR(1 to 6));
ENDEX_3_2 V;

ARCHITECTURE HB OF EX_3_2_V IS
SIGNAL TMP_D :STD_LOGIC_VECTOR(3 DOWNTO 0);

SIGNAL TMP : STD_LOGIC_VECTOR(6 DOWNTO 0);
BEGIN
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TMP_D<=A&B&C&D;
com1 <=0’;
com(2 to 6) <= “111117;

PROCESS(LT, RBI, BI, TMP)
BEGIN
IF LT ='0' AND Bl ="1' THEN
TMP <= "1000000";
RBO <=1
ELSIF LT ='1' AND RBI = '0' AND TMP_D = "0000" THEN
TMP <= "11111117;
RBO <=0’
ELSIF BI ='0' THEN
TMP <= "11111117;
ELSIF LT ="1'AND Bl ="1' THEN
CASE TMP_D IS
WHEN "0000" => TMP <= "1111110";

RBO <="1"
WHEN "0001" => TMP <="0110000";
RBO <="1",
WHEN "0010" => TMP <="1101101";
RBO <="1";
WHEN "0011" => TMP <="1111001";
RBO <="1"
WHEN "0100" => TMP <="0110011";
RBO <="1"
WHEN "0101" => TMP <="1011011";
RBO <="1";
WHEN "0110" => TMP <="1011111";
RBO <="1"
WHEN "0111" => TMP <="1110000";
RBO <="1"
WHEN "1000" => TMP <="1111111";
RBO <="1";
WHEN "1001" => TMP <="1111011";
RBO <="1"
WHEN OTHERS =>
END CASE;
END IF;
END PROCESS;
S_a <=TMP(6);
S_b <=TMP(5);
S_c <=TMP(4);
S_d <= TMP(3);
S_e <=TMP(2);
S_f<=TMP(1);
S_g <= TMP(0);
END HB;

i

U Compile 5t 2 2F ZAL & A7 ool st AlZ2|0|M HEE 245t Fuct

U Algzlold #E at™g Sall o/ ol A5t s/20f thal tool HROM HE ste ot
]

ANZEo|8E S8t I ZHE [2d 6-22]0f 7|S8fLCh
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LT

=+ttt

[O2 6-22] A3} &tol

2) EEHOIMS| =

re

U [= 6-14]at Zo| 2zt 48] / &3 ZEQ Tl HSE MFF S HMY Bict,

g2 ==

T olE | ¥ZAX Altera Xilinx Eel= HEAXL Altera Xilinx
A SW_1 Y10 AD10 S_a A AF5 AF5
B SW_2 W10 AC10 S_b B AE5 AE5
C SW_3 AA9 AA9 S_c C AD6 AB6
D SW_4 V9 Y9 S_d D AC6 AAB
LT SWo Y13 Y16 S_e E AA2 K26
RBI SwWi1 AB12 AB15 S_f F AA1 K25
BI SwW2 AA12 AA15 S g G AAG AC2
com1 COoM1 Y1 AD2

com2 COM2 Y4 w2

com3 COM3 Y3 W1

com4 COM4 W1 AB4

comb COM5 Y5 AB3

com6 COM®6 W3 We

RBO LED1 AF7 AB7
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CHAl ClHO|A EEi HZAFL

ne
Q

S
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©

S

(@]
Q

=2
(0]

1o
=
>
[9)
3
o
m
[
9
N
Q'E
Kl
=
>
(@)
3
o
m
fjo

=8

HEo| MY HUYES AZStD MY ALXIS ONBHLICH

[o]]

A AZEQO OREE FHE Sl tHto|lao =2 gLt

Switcho| AEHE [H 6-15]MZ WEAIZ7|HAM LEDOIMC] EHE ROl 7|85k, 22 AIZ20lM

o| Zutet HlwFhLct,

(& 6-15) Aat =il

107! BCD 2/ Mo 2= £ 9 HA|7]

* b C B | A | LT RBI|BI[Sa|sSb|Sc|Sd| Se|l sSf|sg| RBO BA
X X | X | X | X X 0
X| X | X | X |0 X 1
0O |00 |0 O 1 0 1
0O |00 |0 O 1 1 1
1 0/ 0 O 1 1 X 1
2 |00 1 0 1 X 1
3 |00 1 1 1 X 1
4 (0] 1 0 0 1 X 1
5 |0 1 0 1 1 X 1
6 |0 1 1 0 1 X 1
7 |01 1 1 1 X 1
8 1100 O 1 X 1
9 11010 1 1 X 1
10 |1 0 1 0 1 X 1
1 1] 0 1 1 1 X 1
12 |11 0 0 1 X 1
13 | 1] 1 0 1 1 X 1
14 | 1| 1 1 0 1 X 1
15 [ 1] 1 1 1 1 X 1

U =ZE 2t¥o| ZLH MYAS 11, ZnES| /53 S Hlwsh SLct
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6.4345 3:8X3 857

-

1) Block Diagram/Schematic2 0|28t M7 2 A|EZo|M HS

U New Project WizardOll Al Name2 EX_3 32 &l0{ Z2MEZS AMMFIL|CE

O gy

74148
10 [——EN g ON
i [ — g 1N
12 [ — INPC%T 2N EON QUTPUT > EO
E [ g 3N GSNP QUTET———"ES
4 [—— g4N AON o QULRUL {3 A0
15 D INPC%T a 5N AN b QUTPUT :) A
& [ ——E g sN A2N D i e N
I7 I:> INPC%T a 7N
El [ —— Q| EIN

inst  ENCODER
[O12 6-23] 8x3 B&7| 3|2

% &1 VHDL o2 A7 EX_3 3 V.VHD It

ENTITY EX 3.3 VIS

PORT(
| - IN BIT_VECTOR(7 DOWNTO 0);
El (INBIT,
EO,GS :OUTBIT,
A : OUT BIT_VECTOR(2 DOWNTO 0));
END EX_3 3 V;
ARCHITECTURE HB OF EX_3 3 VIS
BEGIN
PROCESS(l,El)
BEGIN
IF El ='1' THEN
A<="111";
GS <=1
EO <=1,
ELSIF 1="11111111" THEN
A<="111";
GS <=1
EO <=0
ELSIF I(7) = '0' THEN
A <="000";
GS <=0}
EO <=1,
ELSIF I(7 DOWNTO 6) = "10" THEN
A <="001";
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GS <=0}
EO <="1}
ELSIF I(7 DOWNTO 5) = "110" THEN
A<="010";
GS <=0}
EO <="1}
ELSIF I(7 DOWNTO 4) = "1110" THEN
A<="011";
GS <=0}
EO <=1}
ELSIF I(7 DOWNTO 3) = "11110" THEN
A<="100";
GS <=0}
EO <="1}
ELSIF I(7 DOWNTO 2) = "111110" THEN
A<="101"
GS <=0}
EO <="1}
ELSIF I(7 DOWNTO 1) = "1111110" THEN
A<="110"
GS <=0}
EO <=1}
ELSIF I(7 DOWNTO 0) = "11111110" THEN
A<="11"
GS <=0}
EO <="1}
END IF;

END PROCESS;

END HB;

O Compile 3l 2% 2 ZAb LU A7

U Aszold @5 atde saf olxof
24

A
=

2|

[=]

of cigt AlEalold HEE

At 3l20f thsh tool LHROIA HEB stz ot

6

—24]0f 7|Z g ct
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2) HEHoIMel &

Io

I

12

13

15

16

17

EO

A2

A0

YRR

re

U [Z 6-16]2t 20| 2 92 / 53 mEO| T HMSES MFFLC
(E 6-16) ® AHZ
o4 = £ o

T olE | HZAXt | Altera Xilinx T oE HEAXL Altera Xilinx
10 SWO0 Y13 Y16 EO LED1 AF7 AB7
1 SW1 AB12 AB15 GS LED2 AE7 AA7
12 SW2 AA12 AA15 A0 LED3 AB8 AF7
13 SW3 AD12 AE15 A1 LED4 w8 AC7
14 SW4 AC12 AD15 A2 LED5 AF6 AD6
15 SW5 u12 AF13
16 SW6 AE11 AA13
17 SW7 Y12 W15
El SW8 W12 AB14
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O

=8

HEo| MY HUYES AZStD MY ALXIS ONBHLICH

[o]]

M7 AmESQIofo CH2RE S S3f ClhtolAo T2 FLICH

Switche| HEHE [H 6-17]M3 HEAIZIHM LEDOIMCS &2 HO| 7|Sst, #2 AlZ20lM

o| Zutet HlwFhLct,

(& 6-17) ZAI} =2l

o4 9 g H

El 10 11 12 13 14 15 16 17 EO GS A2 A1 A0
1 X X X X X X X X

0 1 1 1 1 1 1 1 1

0 0 1 1 1 1 1 1 1

0 X 0 1 1 1 1 1 1

0 X X 0 1 1 1 1 1

0 X X X 0 1 1 1 1

0 X X X X 0 1 1 1

0 X X X X X 0 1 1

0 X X X X X X 0 1

0 X X X X X X X 0

2= utFo] BUH MEES 1, ZotHEo /E HHE dHlwasf ELch
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6.5x2 MEf H ZHf 3=

6.5.14& 1 : M

rx

B 3=

1) 4xff'd MEHS|2
@ Block Diagram/Schematic2 0|28t M7 U A|Eo|M HS
U New Project WizardOl| Al Name2 EX_4 1AR &l0f ZT2MEZS AMMFIL|C}

U Jim M7 &S 21, AE 2to|=2{2|5 0|85t 4 Mg ME 325 [17 6-25]1 Zo| A

ASta, EX_4 1At OtdHOo = XA},

rani
o P . =
- n_i F

. = nL :::II—:‘E;L()—
=g _Ti:l‘p F

= l_>—+-l-|—l—[(\0 -

» [ 4&?@‘:{;——
[O3 6-25] 4xl'd ME{3|R J|2Ex

f0 o VHDL mp=2 A7 EX_4_1A_V VHD It

X
it

ENTITY EX_4_1A_V IS

PORT(
D - IN BIT_VECTOR(0 TO 3);
s - IN BIT_VECTOR(0 TO 1);
Y - OUT BIT);

ENDEX_4_1A_V;

ARCHITECTURE HB OF EX_4_1A_V IS
BEGIN

PROCESS(D, S)
BEGIN
CASE S IS
WHEN “00” => Y <= D(0);
WHEN “01” => Y <= D(1);
WHEN “10” => Y <= D(2);
WHEN “11” => Y <= D(3);
END CASE;
END PROCESS;

END HB;
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0 Ccompile 5t0f 2

U Aol #5 oy

AZ8o|8E FSstn

s
to
du
oy
>

o
x
X
E_I
e

Do

D2

@ EEoAMe =tel

U ot [# 6-18]9F 20| 2 2t / &3 mEO| &l HEE HHYELCH
(E 6-18) El HA
2 = = H

ol 0| | HAHAX Altera Xilinx Il o|E HZAAKX} Altera Xilinx
DO SW_1 Y10 AD10 Y LED1 AF7 AB7
D1 SW 2 W10 AC10
D2 SW 3 AA9 AA9
D3 SW_4 V9 Y9
S1 SWO0 Y13 Y16
SO SW1 AB12 AB15

ZmdE Ssf E ol st HEE ZT=NEN SSoi SLICH

O

[28 6-

26] Zat

1ot
2

2 AZEQoe HR2EE S 86

Switch2| MEHE [E 6-19]X T HSEIA|Z|HAM LEDO|A Q]

EHEg 2Ol

HEE

el AlZ2olM
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Lict.

i

=
=

| Zotet Hlw

9]

o]
<l

E=
w

7

D3
i Suct

3|

H| @

D2

=

Bl

D1

DO

SO

S1

198



2)4 X 1 He| SN
@ Block Diagram/Schematic2 0|28t M7 U A|Z&|o|M AHS
0 New Project WizardE S5H Name2 EX_4 1BE ZZ2MEZ MAMFL|CH

U o M7 &2 g1, dE 2tol=2{2|E 0|85t [23 6-27]2 Zo| MAIStT, EX_4_1BEl=
|

Fii55

pin_name D—%%T A
pin_name > \NﬂCléT B
pin_name? oSl o 1GN
pin_narme3 UL 1C0
pin_named D_L@pclg 1C1
pin_names D—%%T 1C2 1Y (OUTPUT  — pin_name/
pin_narnes S A 1C3 2y |—

g 26N

—{ 2C0

1 2C1

1 2C2

.1 2C3

ingt, MULTIPLEXER

[O8 6-27] 4x1 HE|ZH M FEE

% VHDL mhd2 A, 49 MEfs|ZollM A7et oidnt S
U Compile 5t01 2% 28 ZAt Y 47| otYof st AIS0|M HEE 245 ELICh

U AESyold AZ HS S5l o|Xoll MAHIF SI20 sl tool LHROIN HE st S FLICL
AZdoldE #Sstn O ZuE [28 6-28]0 7|SEUCH

G1 |

A POTXA ' N I

co [OOXA I KX XXX KK XK HKKIXKKIXKKA
o1 RXXX XXXA K XXX X
XRXKKIXKXKA K X
L
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@ HEHO0AMe =tol
U [# 6-20]2 20| 2t ¢ / &2 mEQO| Tl HSE MFst § Aoty ot
(E 6-20) T HA
o4 o = H
Il o|§ | HZHEAXt Altera Xilinx T ol A AKXt Altera Xilinx
G1 SW_1 Y10 AD10 Y LED1 AF7 AB7
A SW_2 W10 AC10
B SW_3 AA9 AA9
CO SWO0 Y13 Y16
C1 SW1 AB12 AB15
C2 SW2 AA12 AA15
C3 SW3 AD12 AE15

U Parallel port Cableg2 JTAG #H0|2 CtAl ClHIO|A ZE0f HZATHL

cf.

E
re
i
Q'I_I
N
=
>
[®)
N
2
i
1o

U 2col Mel 7HEE Adstn M

o

22|X|E ONFLC,
U M7 AZEgofo 2= S S8 Cldtolao T2 §uct

U Switcho| MBS [E 6-21]XM3 HSIAIZIHA LEDOIMS £HE Hol|l 7|25k, 22 AlS2o|M

o| Zutet HlmFLCt,

(& 6-21) Zu &2l

rx
o
=
foi
o
11
7]
1]

®
-
Q
o
2
Q
N
Q
w
<

o O O |o|o o o o |~
= |2 s a0 |00 |0 |X |
2 a2 oo |n A l0o|lo X >
X X X [ X |[X X |=» |o X
X [ X [ X X |=» o |[X X |X
X X | |Oo X X X |[X X
= O [ X X [X |[X |[X X |[X

U =& atgol Zute & sl S Ch

o
1o
=
Fd
Y
H
H
lo
1]
~
T
i
0
4
i

U EX_4_1A9] 4 g MEf S|20lMQ Zntat EX_4_1BQ| 4 X 1 HE| ZMoMe ZuigtS Hlw
il =Lt
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6.5.24& 2 : 72 24 32

1) 4z1d 2|2
(@ Block Diagram/Schematic2 0|28t M7 LU A|E0|M HS

U New Project WizardOllAl Name2 EX_4 2AE 5l T2MEZE MAMSIL|C}

0 aam 47 32 9o,

ME 2to|=E2{2|E 0|85t 4xiE 2uf 3|28 [13 6-29]at Zo| A
ot1, EX_4 2AEt= mMAHFo =2 XNEELIC

4=

on

[O8 6-29] 4xl'd 2H{3E SI2E:=

% ZD : VHDL MYUZ M| EX_4 2A V.VHD mt

ENTITY EX 4 2B_V IS

PORT(
[ - INBIT:
S :INBIT_VECTOR(0 TO 1);
Y  :OUTBIT_VECTOR(0 TO 3));

END EX_4_2B_V;

ARCHITECTURE HB OF EX_4_2B_V IS
BEGIN

PROCESS(1,S)
BEGIN
CASE S IS
WHEN “00” => Y(0) <= I;
WHEN “01” => Y(1) <= [;
WHEN “10” => Y(2) <= [;
WHEN “11” => Y(3) <= I;
END CASE;
END PROCESS;

END HB;
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U Compile 5t04 28 28 ZAt Y 47| mtdof st AlS0lM FEE 245 ELIch
U Algziold #E at™S Sall o|Foll MAst 3|20 thal tool HROIM HE st UHES SLICH
AZdol8E #Sstn O ZuE [28 6-30]0 7|=FLC,

y' :\{X:
\:\,\

;{

“K\’r v
wa

50

x\}x

Y3

o Zutet H|WELICE

202

[13 6-30] Zx &ol
@ HEXMoAe el
U [® 6-22]af Zto| zt I3 / £3 ZEQ| Tl HSE MHSHL|Ct
(® 6-22) &l H&A
2 = =
ol 0|8 | HAAXt Altera Xilinx Il o|E A AKXt Altera Xilinx
| SWO0 Y13 Y16 YO LED1 AF7 AB7
S0 SW_1 Y10 AD10 Y1 LED2 AE7 AA7
S1 SW_2 AA9 AC10 Y2 LED3 AB8 AF7
Y3 LED4 W8 AC7
U zZoes S6 B o st 22 z2HEN S26 SUC,
U Parallel port Cable2 JTAG 70|23 HAsID, JTAG AHO|EE CIA| CIHIOIA ZEN HZAFL
Ct,
U 2col Mol 7UEE AZAstD HMe AQX|IS ONgLCY,
U &7 AzZEY0fo CR2EE 2 Esff Cldio|lAo =Tz gt
U Switcho| MEIE [H 6-23]X2 HEIA|F|HA LEDO|MCS &2 HO| 7|26tT, f/o AlS2o|M



o
2]

(E 6-23) &

Y3

Y2

Y1

YO

r
ol

1]
=
il
zl

S0

S1

i =Lich

AEHE B @3

24
=

Ul

203
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2) 74139€ ALt 2 232

@ Block Diagram/Schematic2 0|&

o

A " AEHold F

ol

[ New Project WizardOll Al Name2 EX_4 2BZ 5t ZZHMEE MAEHL|C},

Fo| MA|StD, EX_4_2B2t=

mN

U oefo M7 e g1, dE 2tol=2{2|E ol8ste [23 6-31]ut
|

74139
Y1ON b OUTRUT "V
A D_L%%T Ad Y11N b QUTRUT  —— V1
B D—%%T B1 Y12N QUTRUT 2
L1 A2 Y13N o T e N
— B2 Y20N [
i W g GIN Y21N [0
—(C] G2N Y22N [
Y23N o
inst 2:4 DECODER

[33 6-31] 741398 AIE&t 3R

¥ VHDL me2 A 4xXE 24 3[=2ol|M H7le otat Zot

ol

U Compile 5t04 28 28 ZAt Y 47| mtof st AlS0lM FEE 245 FLIch

U AESyold AE HS S&ll ol™oll MAIE 20 sl tool LHROIM ZHEB st FES FLICHL
AlEgoldE #Sotn O ZuE [23 6-32]0f 7| FLICH

[O3 6-32] Zut &l

—
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@ BEYAM2

o
re

O [ 6-24]m Zo| 2t Y2f / &2 mEo| W WSS ML

- £ F
T o|E | ¥ZEAX Altera Xilinx T olE HEAXL Altera Xilinx
A SW_1 Y10 AD10 YO0 LED1 AF7 AB7
B SW_2 W10 AC10 Y1 LED2 AE7 AA7
G SWO0 Y13 Y16 Y2 LED3 AB8 AF7
Y3 LED4 w8 AC7

U Zmg s& © ol st 25 o2MEe S26) S

U Parallel port Cable2 JTAG 70|23 HAst, JTAG AHO|ES CA| CIHIO|A ZEO HZAEL
L},

O 2o MY HWEES HZstn MY AUXIE ONBLICH

O

A A2ZEQoe H22E S Sdlf clHiolAo == gLt

O switcho| MEHE [E 6-25]X3 HEIAIZ|HA LEDOIMO &2 Ho|l 7|=5t1, 22 A8 oM
o| Zuteb HlwFLct,

(®E 6-25) Aq} ol

MEH M o4 o g #
B A G YO Y1 Y2 Y3
X X 1
0 0 0
0 1 0
1 0 0
1 1 0

U

U =& atgo| Bud ®Melg 1o, 2

N
B
Hi
lo
ik}

/&% YEE Hluwsl FLCh

0 EX_ 4 2A9| 4 2 2H| 3|20|AMQ ZutZtot EX_4_2Bo| 741392 AI235H 2HiS| 209 Zntzte

sl &Lt
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6.6 S84 AMZE ¥ XAH

1]
11

6.6.14& 1: RS F/F

RS FIFZ A73Hs ¥-S NAND ACEE o &8 W, NOT Ao|=S ol g8
Fol gid, PLDE: 544 ol grol Y= ol R4 gho] S WAL =
szg 4ASEY EA7 davth dF Sof ofdigh o] NAND AJEE olg3t
o RS FIFE AA%9e W, dsAE 499 RS FFY Adgats G2 I5 &
zelHE A2 2 4 et

i
ot ] SOUTPUT

st

[32! 6-33] NAND AO|EE 0|28t RS F/F A4

£ Simulation Beport - Simulation Waveforms

@ Simulation Repart Simulation Waveforms

EhE Legal hotice Simulation mode: Functional
& Flow Summary
SHEA Flow Settings
=-&F =3 Simulator
SHER Summary
SHER Settings Master Time Bar:| 14.5¢5 ns  «| v|Pointer:| 804,12 ns Interval:| 789,55 ns Start: End:
ST Simulation Wavetc
7 &1 Simulation Coverz 0 ps 400,0 ns 800.0 ns 1.2us 1.6 us 20 us1
S8 Nl Usage Mame TEEE NS
o i
&ir Messages | s 1 T T 1 1 T T
| 1| R J | | | | | | | |
@ 0N I L0
kd o L] L I
< EIN ES >

[12! 6-34] 9| 3|20 HEt Aot

ftlo
=)
i)
X
it

A9 [17 6-34]914 = Altera Quartus I19]A o]#dt A& A EH A 3

206 @



COMBO £ 0|88t M8 &

Belz3 &y d7oHE Anst Ha A Agdolde] HE AL FAY
4 9sUth o197 WEel PLDE AAY wWelt FF AR solneds Bz e
o} Ag-sfof gt

o] ARNE 2™ oEolA RS FFS A% solnaizs oty Agsw, B
Y= BEC AL T400(NAND)E AH3te] Astel 1 AnE vmSteE ALY
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Qa
Q

I MA Be g, ME 2to|=2IE 08510 [13 6-35]1 Zo| =2 32E MAHGL
EX_5_12te melEo= XEFLICH g OB Quartus NG =St 252 E6FD UL
Lich (RT2 A2 ¥ Quartus || 0lAE “SRFFO|T, ISE O M= ‘FDRS'S 2|2tk AL&5HH
guch)
PR | P
SRFF 0O
e : gt g JOUTBTT N
CH I \N%%T
R ! pives " cren
inst O
{CR [ AL
[a8 6-35] 32
% AT : VHDL mblE2 M| EX_5_1_V.VHD o

ENTITYEX 5_1_VIS
PORT(
PRN, CLR
R, S, CK
Q
END EX_5_1_V;
ARCHITECTURE HB OF EX_5_1_V IS
SIGNALTMP  :BIT:
BEGIN
PROCESS(PRN, CLR, R, S, CK)
BEGIN
IF PRN = '0' THEN
TMP <=1,
ELSIF CLR ='0' THEN
TMP <='0';
ELSIF CK'EVENT AND CK = '1' THEN
IFR="0'AND S ='0' THEN

. IN BIT;
- IN BIT;
:OUTBIT);

TMP <= TMP;

ELSIF R ='0'AND S ="1' THEN
TMP <=1

ELSIF R="1'AND S ='0' THEN
TMP <=0’

ELSIFR="1"AND S ="'1' THEN
TMP <= NOT TMP;
END IF;
END IF;
END PROCESS;
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Q <= TMP;

END HB;

of cigt Al=dlold YEE SAstA ELICh

X

I8t 2[=0f sl tool RN HE ot= dS LT
6-36]01 7|Z&LICt,

PRIN

CLR

[a3 6-36] Hat &ol
2) HEZoAM 2| &l
U [& 6-26]uf 20| 2t I3 / £3 ZEQ| Tl HSE MXFL|CY,
(¥ 6-26) T HA
2 = =
o ol @ SH&EAX} Altera Xilinx ol o|& HAZ AKXt Altera Xilinx
PRN SWo Y13 AD10 LED1 AF7 AB7
CLR SW1 AB12 AC10
S SW_1 Y10 Y16
R SW_2 W10 AB15
CK SW_3 AA9 AA15
AotUS Sall E Yol tist HEE Z=NEN SS&i SLICh.
Parallel port CableZ2 JTAG #Ho|21} HZ5t1, JTAG AHO|ES CHA| ClHIO|A ZEO| HZASL
Ct.
Heo| My HUYEE ddstn M AXIE ONELIC
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A AZEY 0o OREE F

2 Soff CldtojAol =224 gLt
Switcho| &ENE [H 6-27]MEH H3IA|7|HA LEDOIMS EHE HOl 7|85k, #/2 AlZ20lM

o Zutet H|WBfLCE,

(&% 6-27) Z@u} ol
2 £ 9
CLR PR CK S R Q
0 1 X X X
1 0 X X X
0 0 0
) ] ) 0 1
0 1 0
0 1 1
% FO| 1 [H 5-3]0flM XCO EAY AR U MEHE ‘0'0|Lt T2 HHRO EH &9 H R
22 golstn, TE 28 A9 45 ofx] & cKQl HOIE{Z oM TR s &7t
F/F7t Satsichs Lot
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6.6.2 && 2 : JK F/F

-

1) Block Diagram/Schematic2 0|28t 47| 2 A|E0|M HS
[ New Project WizardOfl A Name2 EX_5 22 &l Z2HMEZS MAMFHL|C}

[ Block Diagram/Schematic FileOlA] AlZ 2to|E2{2|E 0|25t [O28 6-37]nt Z0| =2| 3=
£ HdAlsta, EX 5 22t mtEdo= XNEFLICH Chael M7 m2 Quartus IOA HAIE =2
&2 BT USELICH (ISE olME “FIKPE"S| MES A5t AA|&L|Ct)

7476
R —iie 1PRN
J > IN%L(J:T 14
K > IN%%T 1K
o — 1CLRN 10 GUTEIIE g™
e C 1CLK 10N QBT ON
—0 2PRN 20—
— 24 20N [0
— 2K
—0 2CLRN
—| 2CLK
st JK FLIP-FLOPS

[O33 6-37] JK F/F S|BX

% &7 :VHDL mU=2 M7 EX_5 2 V.VHD ml

ENTITY JKPR IS
PORT(
CLK,J,K, PR ,CLR :INBIT
Q :BUFFERBIT);
END JKPR;

ARCHITECTURE HB OF JKPR IS
BEGIN

PROCESS(CLK, PR, CLR)
BEGIN
IF PR="0'THEN
Q<="14
ELSIF CLR ='0' THEN
Q<=0
ELSIF CLK'EVENT AND CLK ="'1' THEN
IFJ="1"AND K="0"THEN
Q<="14
ELSIF J ='0'AND K ="1' THEN
Q<=0
ELSIF J="1"AND K ="1"'THEN
Q<=NOTQ;
END IF;
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END IF;
END PROCESS;

END HB;

O Compile 5104 2

RF HAF H HJ ool tigh AlZeold HEE EAstA U

U AE20|M HE ™S Saff o|™ol AAISt S =20 sl tool HEOAM HS st= npES gt
AlZeoldg 3ot O ZuE [0 6-38]0 7|SFLICt
h
PRN
CLR
CK
J
K
Q
QN
[O8! 6-38] Zu} &9l
2) HEHMo A2 =2l
U [# 6-28]2 20| 2t /& / &2 mEQ| Tl HSE MAFIL|CH
(% 6-28) = A&
&4 = = 9
T ol | HZHEAXt Altera Xilinx T ol HZA AKXt Altera Xilinx
PRN SWO0 Y13 AD10 Q LED1 AF7 AB7
CLR SW1 AB12 AC10 QN LED2 AE7 AA7
J SW_1 Y10 Y16
K SW 2 W10 AB15
CK SW 3 AA9 AA15
U zZoes S6i B o st 22 z2HEN S26 SUC
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COMBO £ 0|88t M8 &

Parallel port Cableg JTAG AHo|21 HZHESID, JTAG AHO|EE2 CIA| CIHIO|A 2E0| HZASL
Ct,

HEo| ME HUEIS AZstn MY AQIXIE ONBUCH

A AZEQ0Y R22E ¥ i Clatolaof == gLt

mjo
O
ol

Switche| HEIE [# 5-4]MZH HIAZIHAM LEDOIMS 23S ®#O| 7|Z35t2, £/ AlE20|M
o| Zuteb HlwFhLct.

X FOlI HOIM X" EAY ZP U MEHE ‘00|t T2 HHRO EOH £29| Het RFE &
Qlstn, 22 HAE 2 AQXE 30/ HE Hez F2H 1, HH ONEfT}L =EHe A
of folstd, V' B2 "WAQ| 5tz oX|loA EBREE0| SESicHE olo|L ot

(HE 6-29) } &ol
= £ o
CLR PR CK J K Q QN
0 X X X
1 0 X X X
{ 0 0
] ] J 0 1
\ 1 0
{ 1 1
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6.6.3 5 3 : 8 HE A|ZE 2| X|AFH

1) Block Diagram/Schematic2 0|23t M| 2 A|SZ0o|M HE
L New Project WizardOlAl Name2 EX_5 39Z 5t ZZMEE MAMEHL|C},

U oejm M7 &2 g3, M2 2tol=22{2|E 0|85t [13 6-39]2t Zo| =2 3|=2E A7z,
EX_5_32t= mtUdHOZ MAEHL Ct

74164
QA QUTPUT — QA
QB T e N
TS S - A Qc T e N o'}
B oD OUTRUT ™ ——"00
QE OUTEUT  —"CE
QF QUTPUT — QF
Qo OUTPUT : QG
FE1 —> \N%%T — d CLRN QH OUTPUT — QH
BE3 — i j;c CLK
. inst__ SHIFT REG.
[13 6-39] 8HIE A|ZE B|X|AE SEX
% &7 : VHDL mfelZ M7 EX_5_3_V.VHD It
ENTITYEX_5 3 VIS
PORT(
SW1, PB1, PB2 :INBIT; --SW1:A PB1:CLRN, PB2: NOT CLK
QA, QB, QC, QD : OUT BIT;
QE, QF, QG, QH : OUT BIT);
ENDEX 5 3 V;

ARCHITECTURE HB OF EX_5_3_V IS
SIGNAL TMP : BIT_VECTOR(0 TO 7);
BEGIN

PROCESS(SW1, PB1, PB2)
BEGIN
IF PB1 ='0' THEN
TMP <= "00000000";
ELSIF PB2'EVENT AND PB2 = '1' THEN
IF SW1 ="1' THEN
TMP <= '1' & TMP(0 TO 6);
ELSIF SW1 ='0' THEN
TMP <='0' & TMP(0 TO 6);
END IF;
END IF;
END PROCESS;
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QA <= TMP(0);
QB <= TMP(1);
QC <= TMP(2);
QD <= TMP(3);
QE <= TMP(4);
QF <= TMP(5);
QG <= TMP(6);
QH <= TMP(7);

END HB;
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6.7 Al 2=
6.7.1 €& 1 : HIS7|4 10T AH=7|

1) Block Diagram/Schematic& 0|28t M7 2 A|EH0o|M HS
0 New Project WizardOll Al Name2 EX_6_ 192 &l0f ZE2MEZS MAMFIL|C},

U oefm M &2 g1, dg zlo|22f2|E olgsted [23 6-41]nt Zo| =2| 32 H7 sz,
o=

EX_6_12t= medd

7490
:S3 — ‘N%UCT T SET9A
SET9R QA ® QUTPUT QA
57 — \N%%T T CLRA QB OUTBIT 08
CLRB Qc) QUTPUT  — QC
:51 ——> \NF(':LEJ:T CLKA [a]] QUTPUT — ap
CLKB
inst COUNTER

[23 6-41] HIS7|Al 10X A47| SR

X
o

T :VHDL mE A7 EX 6 1 V.VHD m!

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY EX 6_1_VIS

PORT(
83, 82, S1 INSTD_LOGIC;  --S3:SET9, S2:CLR, S1:CLK
QA, QB, QC, QD :OUT STD_LOGIC );
END EX_6_1_V;

ARCHITECTURE HB OF EX_6_1_V IS

SIGNAL TMP : STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN

PROCESS(S3, S2, S1)
BEGIN
IF S3 ='0' THEN
TMP <= "1111";
ELSIF S2 ='0' THEN
TMP <= "0000";
ELSIF ST'EVENT AND S1 = '1' THEN
IF TMP = "1001" THEN
TMP <= "0000";
ELSE
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TMP <= TMP + 1;
END IF;
END IF;
END PROCESS;

QA <= TMP(3);
QB <= TMP(2);
QC <= TMP(1);
QD <= TMP(0);

END HB;

U Compile 5t01 2 27 ZAt ¥ M7 oo st AlS20lMd HEE 2M5tA ELC

2) HEHoM 2| &l
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(& 6-32) & &
2=
Hol§ | AZAXE | Altera Xilinx H olE
S1 SW_1 Y10 AD10 QA
S2 SW_2 W10 AC10 QB
S3 SW_3 AA9 AA9 QC
QD
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6.7.2 45 2 :

S|4 10% A7

1) Block Diagram/Schematic& 0|2

L New Project WizardO|A{ Name2 EX_6 22 50 =2

gt 84A ¥

-

O o= & &2 ga, A= 20|22 0|85t [13 6-43]xt
EX_6_22t= myHo= X{AEfL|Ct

74160

LOAD T Q LDN
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B M B QA
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& > W D Qc
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QUTEUT
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QUTPUT

JUUOU

RCO

i COUNTER

[33 6-43] 714 10T A7 S|2E

X
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T :VHDL mel2 M7 EX_6_2 V.VHD mh

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY EX_6_2_V IS

PORT(
LOAD, CLR,CK  :IN STD_LOGIC;
A B,C,D . IN STD_LOGIC;
QA,QB,QC,QD :OUT STD_LOGIC;
RCO : OUT STD_LOGIC);
END EX_6_2_V;

ARCHITECTURE HB OF EX_6_2_V IS

SIGNALTMP  : STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN

PROCESS(LOAD, CLR, CK)
BEGIN
IF CLR = '0' THEN
TMP <= "0000";
RCO <=0}
ELSIF CK'EVENT AND CK ='1' THEN
IF LOAD ='0' THEN
TMP <=A&B & C & D;
RCO <= TMP(3) AND TMP(0);
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ELSE
IF TMP ="1001" THEN
TMP <="0000";
RCO <="1";
ELSE
TMP <=TMP + 1;
RCO <="0%
END IF;
END IF;
END IF;

END PROCESS;

QA <= TMP(3);
QB <= TMP(2);
QC <= TMP(1);
QD <= TMP(0);

END HB;

U Compile 3t01 28 28 ZAt Y M7 otof thst AIB0|M HEE BA5HH ELich
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6.8.1 5 : g4 =2| 32

1) Block Diagram/Schematic& 0|28t M7 2 A|EH0o|M HS
O New Project WizardO|Al Name2 EX_ 7 12 &l0] Z2MEZS MAMFIL|C},

O Jefm MA M2 @31, A= atol=als o|R3t0 [18 6-4519 Zo| =2 slz2 MAsim,
EX 7 12hs Doz REFLICH
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X
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:VHDL m2 A7 EX_7 1 V.VHD m!

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY EX 8 1 VIS

PORT(
M, C :IN STD_LOGIC;
s . IN STD_LOGIC_VECTOR(3 DOWNTO 0);
A B :IN STD_LOGIC_VECTOR(3 DOWNTO 0);
EQ : OUT STD_LOGIC;
F : BUFFER STD_LOGIC_VECTOR(3 DOWNTO 0) );
END EX_8_1_V;

ARCHITECTUREHB OF EX_8_1_V IS
SIGNALTMP  : STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN

PROCESS(S, A, B, M, C)
BEGIN
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IF M ='1' THEN
CASE SIS
WHEN "0000" =>
TMP(3 DOWNTO 0) <= NOT A;
WHEN "0001" =>
TMP(3 DOWNTO 0) <= NOT (A OR B);
WHEN "0010" =>
TMP(3 DOWNTO 0) <= ( NOT A ) AND B;
WHEN "0011" =>
TMP(3 DOWNTO 0) <= "0000";
WHEN "0100" =>
TMP(3 DOWNTO 0) <= NOT (AAND B );
WHEN "0101" =>
TMP(3 DOWNTO 0) <= NOT B;
WHEN "0110" =>
TMP(3 DOWNTO 0) <= A XOR B;
WHEN "0111" =>
TMP(3 DOWNTO 0) <= AAND ( NOT B );
WHEN "1000" =>
TMP(3 DOWNTO 0) <= (NOTA ) OR B;
WHEN "1001" =>
TMP(3 DOWNTO 0) <= NOT (AXOR B );
WHEN "1010" =>
TMP(3 DOWNTO 0) <= B;
WHEN "1011" =>
TMP(3 DOWNTO 0) <= AAND B;
WHEN "1100" =>
TMP(3 DOWNTO 0) <= "1111";
WHEN "1101" =>
TMP(3 DOWNTO 0) <=AOR (NOT B );
WHEN "1110" =>
TMP(3 DOWNTO 0) <= A OR B;
WHEN "1111" =>
TMP(3 DOWNTO 0) <= A;
WHEN OTHERS =>
END CASE;

ELSIF M ='0' THEN
CASE SIS
WHEN "0000" =>
TMP <= A;
WHEN "0001" =>
TMP <= (AORB);
WHEN "0010" =>
TMP <= (AOR (NOT B ));
WHEN "0011" =>
TMP <= "1111";
WHEN "0100" =>
TMP(3 DOWNTO 0) <= (A+ (AAND (NOT B)));
WHEN "0101" =>
TMP(3 DOWNTO 0) <= ((AOR B ) + (AAND (NOT B ))) ;
WHEN "0110" =>
TMP(3 DOWNTO 0) <=A- B - "0001" ;
WHEN "0111" =>
TMP(3 DOWNTO 0) <= (AAND ( NOT B )) - "0001" ;
WHEN "1000" =>
TMP(3 DOWNTO 0) <=A+ (AAND B ) ;
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WHEN "1001" =>
TMP(3 DOWNTO 0) <=A+B ;
WHEN "1010" =>

TMP(3 DOWNTO 0) <= (AOR (NOT B )) + (AAND B ) ;

WHEN "1011" =>
TMP(3 DOWNTO 0) <= (AAND B ) - "0001" ;
WHEN "1100" =>
TMP(3 DOWNTO 0) <= A +A;
WHEN "1101" =>
TMP(3 DOWNTO 0) <= (AORB ) +A;
WHEN "1110" =>
TMP(3 DOWNTO 0) <= (AOR (NOT B )) +A;
WHEN "1111" =>
TMP(3 DOWNTO 0) <= A - "0001" ;
WHEN OTHERS =>
END CASE;
END IF;
END PROCESS;

PROCESS(TMP, C, M)
BEGIN
IFM="1"ORC="1"THEN
F <= TMP;
ELSIF C ='0' THEN
F<=TMP + 1,
END IF;
END PROCESS;

EQ <="1" WHEN F="1111" ELSE '0";

END HB;
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7.8
7.1 VFD M|

HBE-COMBO Il 2 & Ujof &2t 16 X 2¢] VFD(Vacuum Fluorescent Display)S A 0] 3} 7]
9% VHDL <Ayt

library ieee;
use ieee.std_logic_1164.all;

entity vfd_demo is

port(
clk : in std_logic; -- 1kHz Clock
rst :in std_logic;

vfd_e : out std_logic;

vfd_rs : out std_logic;

vfd_rw : out std_logic;

vfd_data : out std_logic_vector(7 downto 0)
)
end vfd_demo;

architecture hb of vfd_demo is
type state is (delay, function_set, entry_mode, disp_onoff, line1, line2, delay _t, clear_disp);
signal vfd_state : state;
signal cnt : integer range 0 to 4095;

signal fun_cnt : integer range O to 1;
signal vfd_fun : std_logic_vector(7 downto 0);

begin

- 2t g W2 X|AAIZ Hel

--ex)ent=70=>70ms

process(rst, clk)
begin
if rst="1" then
vfd_state <= delay;
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elsif clk'event and clk ='1" then
case vfd_state is
when delay =>
if cnt = 70 then
vfd_state <= function_set;
end if;
when function_set =>
if cnt = 30 then
vfd_state <= disp_onoff;
end if;
when disp_onoff =>
if cnt = 30 then
vfd_state <= entry_mode;
end if;
when entry_mode =>
if cnt = 30 then
vfd_state <= line1;
end if;
when line1 =>
if cnt = 20 then
vfd_state <= line2;
end if;
when line2 =>
if cnt = 20 then
vfd_state <= delay _t;
end if;
when delay_t =>
if cnt = 4000 then
vfd_state <= clear_disp;
end if;
when clear_disp =>
if cnt = 1000 then
vfd_state <= function_set;
end if;
end case;
end if;
end process;

- 2t YojEz XA FteE

process(rst, clk)
begin
if rst ="1"then
cnt <= 0;
elsif clk'event and clk ='1' then
case vfd_state is
when delay =>
if cnt = 70 then
cnt <= 0;
else
cnt<=cnt + 1;
end if;
when function_set =>
if cnt = 30 then
cnt <= 0;
else
cnt<=cnt + 1;
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end if;
when disp_onoff =>
if cnt = 30 then
cnt <= 0;
else
cnt<=cnt+ 1;
end if;
when entry_mode =>
if cnt = 30 then
cnt <= 0;
else
cnt<=cnt+ 1;
end if;
when line1 =>
if cnt = 20 then
cnt <= 0;
else
cnt<=cnt+ 1;
end if;
when line2 =>
if cnt = 20 then
cnt <= 0;
else
cnt<=cnt+ 1;
end if;
when delay_t =>
if cnt = 4000 then
cnt <=0;
else
cnt<=cnt+ 1;
end if;
when clear_disp =>
if cnt = 1000 then

cnt <=0;
else
cnt<=cnt+ 1;
end if;
end case;
end if;
end process;
process(rst, clk)
begin
if rst ="1"then
vfd_rs <="0";
vfd_rw <="'0";

vfd_data <= "00000000";
elsif clk'event and clk ='1" then
case vfd_state is
when delay => null;
- 7| 2EHES flofl vid_fun M4 At
when function_set =>
vfd_rs <="'0";
vfd_rw <="'0"
vfd_data <= vfd_fun;
fun_cnt <=fun_cnt + 1;

ol
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when disp_onoff =>

vfd_rs <="0";

vfd_rw <="'0";

vfd_data <= "00001100";
when entry_mode =>

vfd_rs <="'0";

vfd_rw <="0";

vfd_data <= "00000110";
when clear_disp =>

vfd_rs <='0";

vfd_rw <="'0";

vfd_data <= "00000001";
when delay_t =>

vfd_rs <="0";

vfd_rw <="'0";

vfd_data <= "00000010";

- X Hm 2tel X HlolH U™

when line1 =>

vfd_rw <="'0";
case cntis

when 0 =>

vfd_rs <='0

vfd_data <= "10000000";
when 1 =>

vfd_rs <="1"

vfd_data <= "01001000";
when 2 =>

vfd_rs <="1"

vfd_data <= "01000010";
when 3 =>

vfd_rs <="1"

vfd_data <= "01000101";
when 4 =>

vfd_rs <="1";

vfd_data <= "00101101";
when 5 =>

vfd_rs <="1"

vfd_data <= "01000011";
when 6 =>

vfd_rs <="1"

vfd_data <= "01101111";
when 7 =>

vfd_rs <="1"

vfd_data <="01101101";
when 8 =>

vfd_rs <="1";

vfd_data <= "01100010";
when 9 =>

vfd_rs <="1"

vfd_data <= "01101111";
when 10 =>

vfd_rs <="1"

vfd_data <= "00100000";
when 11 =>

vfd_rs <="1"

vfd_data <="01001001";
when 12 =>



CH
vid_rs <="1"
vfd_data <= "01001001"; --
when 13 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when 14 =>
vid_rs <="1"
vfd_data <= "01000010"; --B
when 15 =>
vid_rs <="1"
vfd_data <= "01100100"; --d
when 16 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when 17 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when 18 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when 19 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when 20 =>
vid_rs <="1"
vfd_data <= "00100000"; --
when others =>
end case;
- 5 9 2kl EXF ololy U=
when line2 =>
vfd_rw <="'0";
case cntis
when 0 =>
vfd_rs <='0
vfd_data <= "11000000";
when 1 =>
vfd_rs <="1
vfd_data <= "01000100"; --D
when 2 =>
vfd_rs <="1
vfd_data <="01100101"; --E
when 3 =>
vfd_rs <="1
vfd_data <="01101101"; --M
when 4 =>
vfd_rs <="1
vfd_data <="01101111"; --O
when 5 =>
vfd_rs <="1"
vfd_data <= "00100000"; --
when 6 =>
vfd_rs <="1"
vfd_data <="01100010"; --b
when 7 =>
vfd_rs <="1
vfd_data <= "01111001"; -y
when 8 =>
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vfd_rs <="1";

vfd_data <="00100000";

vfd_data <="01001000";

vfd_data <="01000001";

vfd_data <="01001110";

vfd_data <="01000010";

vfd_data <="01000001";

vfd_data <="01000011";

vfd_data <= "01001011";

vfd_data <="00101110";

when 9 =>

vfd_rs <="1";
when 10 =>

vfd_rs <="1";
when 11 =>

vfd_rs <="1";
when 12 =>

vfd_rs <="1";
when 13 =>

vfd_rs <="1";
when 14 =>

vfd_rs <="1";
when 15 =>

vfd_rs <="1";
when 16 =>

vfd_rs <="1";
when 17 =>

vfd_rs <="1";

vfd_data <=
when 18 =>

vfd_rs <="1";

vfd_data <=
when 19 =>

vid_rs <="1"

vfd_data <=
when 20 =>

vfd_rs <="1";

vfd_data <=
when others =>

end case;
end case;
end if;
end process;

- VFD &7| ZHg 9|5t PROCESS &
process(clk)

begin
if clk'event and clk = '1' then
case fun_cnt is
when 0 => vfd_fun <="00111100";
when 1 => vfd_fun <="00111111";
when others => vfd_fun <= "00111100";
end case;
end if;
end process;
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vfd_e <= clk when rst ='0" else '0';

end hb;
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7.2 KEY PAD H|O{

HBE-COMBO Il BE o] A%E 7 =g Aoiste] 29X A8S A48T 4
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library ieee;
use ieee.std_logic_1164.all;

entity keypad_demo is

port(
clk :in std_logic;
k_s : buffer std_logic_vector(2 downto 0);
k_d . in std_logic_vector(3 downto 0);
led : out std_logic_vector(7 downto 0));

end keypad_demo;

architecture hb of keypad_demo is

signal scan :integer range 0 to 2;

signal led_cnt :integer range 0 to 15;

signal k_stop : std_logic;

signal key_data :integer range 0 to 15;

begin

- 71 =2| GOy 2felel o|HE HMAM S2F Z2FHS flet Ha)

k_stop <= k_d(3) or k_d(2) or k_d(1) or k_d(0);

- i I=2| Hlo|E 2felE HAMSIe O|HIETL wlistH A FHX|
process(clk)
begin
if clk'event and clk = '1' then
if k_stop ='1' then

null;

else

case k_sis
when "000" => key_data <="001";
when "001" => key_data <= "010";
when "010" => key_data <="100";
when "100" => key_data <="001";
when others => null;

end case;

end if;

end if;
end process;

- AzZHoll E 7| CIOIE S HMsHH o™ 7| o] 2 Z/U=X] HM
process(clk)
begin
if clk'event and clk = '1" then
casek_sis

238 @



ir
I

when "001" =>

case k_dis
when "0001" => key_data <= 1;
when "0010" => key_data <= 4;
when "0100" => key_data <=7;
when "1000" => key_data <= 0;
when others => key_data <= 0;

end case;

when "010" =>

case k_d is
when "0001" => key_data <= 2;
when "0010" => key_data <= 5;
when "0100" => key_data <= 8;
when "1000" => key_data <= 10;
when others => key_data <= 0;

end case;

when "100" =>

case k_dis
when "0001" => key_data <= 3;
when "0010" => key_data <= 6;
when "0100" => key_data <= 9;
when "1000" => key_data <= 0;
when others => key_data <= 0;

end case;

when others => key_data <= 0;

end case;
end if;
end process;

- 7| Zfoll wE LEDO| H|o|Ef =3

process(clk)

begin

if clk'event and clk = '1' then

case key_data is
when0  =>led <="00000000"
when 1 => led <="00010001";
when 2 => led <="00100010";
when3  =>led <="00110011";
when4  =>led <="01000100"
when5  =>led <="01010101";
when6  =>led <="01100110";
when 7 =>led <="01110111";
when8  =>led <="10001000";
when9  =>led <="10011001";
when 10  =>led <="10101010"
when 11 =>led <="10111011";
when 12 =>led <="11001100";
when 13 =>led <="11011101";
when 14 =>led <="11101110";
when 15  =>led <="11111111";
end case;

end if;

end process;

end hb;
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7.3 Segment H|O]

HBE-COMBO Il 2= o] B2l 7-Segments ol§3te] AAS FEaH lAYY o
67 A7-Segment® AHg3tel A, B, 2o A7g BAT & 94t st g vy
AA 2749 39l HAL AFeel AHEAES THH YSUTh F FANAE A,
w29 AAS FERE AR B AN FAEUT T AY 9 QA A,
w29 Agse] 4@ 24 FoE 0T FA, 7-Segmente] 237 A% =y
& e s e

-- file : watch.vhd

library ieee;
use ieee.std_logic_1164.all;

--port A

entity watch is

port(
clk :in std_logic; -- 1KHz
clear :in std_logic;

seg_com :out std_logic_vector(7 downto 0);
seg_data: out std_logic_vector(7 downto 0));
end watch;
architecture hb of watch is

- AMA S0 AH8stsE EHa M

signal cnt :integer range 0 to 5;
signal num :integer range 0 to 15;
signal hour :integer range 0 to 59;
signal min, sec : integer range 0 to 59;

signal h10, h1 :integer range 0 to 9;

signal m10, m1 :integer range 0 to 9;

signal s10, s1 :integer range 0 to 9;

signal cnts : integer range 0 to 499;
signal s_clk : std_logic;

signal m_clk : std_logic;

signal h_clk : std_logic;

- 5t9l WY A
component sep
port(
number :ininteger range 0 to 63;
ten, one : out integer range 0 to 15);
end component;

component decod
port(
bed :ininteger range 0 to 15;
dot : in std_logic;
seg_data: out std_logic_vector(7 downto 0));
end component;
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- Al, &, = HolH gt &

=

begin
S_s :sep

port map(sec, s10, s1);
s.m :sep

port map(min, m10, m1);
s_h . sep

port map(hour, h10, h1);
-- 7-Segment C|ZE|
s7 : decod
port map(num, s_clk, seg_data);

x o =
- % o9z 23 25

process(clk, clear)

begin

if clear = '1" then
cnts <= 0;
s_clk <="'04

elsif clk'event and clk = '1' then
if cnts = 499 then
cnts <= 0;
s_clk <= not s_clk;
else
cnts <=cnts + 1;
end if;
end if;
end process;

- &0 it dlole 2t FHe
process(s_clk, clear)
begin
if clear = "1' then
sec <= 0;
elsif s_clk'event and s_clk ='1" then
if sec >= 59 then

m_clk <=1,
sec <= 0;
else
sec <=sec + 1;
m_clk <="'0";
end if;

end if;
end process;

- 20 it diole 2t He
process(m_clk, clear)
begin
if clear ='1" then
min <= 0;
elsif m_clk'event and m_clk ='1' then
if min >= 59 then

h_clk <="'1";
min <= 0;
else
min <= min + 1;
h_clk <='0";
end if;
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end if;
end process;

- AlZtoll cHSt diolel 2f He
process(h_clk, clear)
begin
if clear = '1' then
hour <= 0;
elsif h_clk'event and h_clk = '1' then
if hour >= 23 then
hour <= 0;
else
hour <= hour + 1;
end if;
end if;
end process;

-- 7-Segment =&
process(clk)

begin
if clk'event and clk = '1' then
case cnt is
when 0 =>
seg_com <="01111111";
num <= h10;
when 1 =>
seg_com <="10111111";
num <= h10;
when 2 =>
seg_com <="11011111";
num <= h10;
when 3 =>
seg_com <="11101111";
num <= h10;
when 4 =>
seg_com <="11110111";
num <= h10;
when 5 =>
seg_com <="11111011";
num <= h10;
when others =>
cnt <= 0;
end case;
cnt<=cnt+ 1;
end if;
end process;
end hb;
-- File : sep.vhd
library ieee;
use ieee.std_logic_1164.all;
entity sep is
port(
number :ininteger range 0 to 59;

ten, one: out integer range 0 to 9);
end sep;
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architecture hb of sep is
begin

- A, &, =9 Hio|ly g oSN XHFE L0
process(number)
begin
if number <= 9 then

ten <=0;

one <= number;
elsif number <= 19 then

ten <=1;

one <= number - 10;
elsif number <= 29 then

ten <=2;

one <= number - 20;
elsif number <= 39 then

ten <= 3;

one <= number - 30;
elsif number <= 49 then

ten <=4;

one <= number - 40;
elsif number <= 59 then

ten <=5;

one <= number - 50;

iA]
I

else
ten <= 0;
one <= 0;
end if;
end process;
end hb;
library ieee;

use ieee.std_logic_1164.all;

File : decod.vhd
entity decod is

port(
bed :ininteger range 0 to 15;
dot : in std_logic;
seg_data: out std_logic_vector(7 downto 0));
end decod,;

architecture hb of decod is
signal seg_d : std_logic_vector(6 downto 0);
begin

--7-Segment H|O|E Zfo 2 HHE

process(bcd)

begin

case bcd is
when 0 => seg_d <="1111110";
when 1 =>seg_d <= "0110000";
when 2 =>seg_d <="1101101";
when 3 => seg_d <="1111001";
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when 4 =>seg_d <="0110011";
when 5 =>seg_d <="1011011";
when 6 =>seg_d <= "1011111",
when 7 => seg_d <= "1110000";
when 8 =>seg_d <="1111111";
when 9 =>seg_d <="1110011";
when others => seg_d <= "0000000";

end case;

seg_data <= seg_d & dot;

end process;

end hb;
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7.4 DOT—Matrix H|0f

HBE-COMBO Il &= o A5 14 X 109 Dot-LEDS

component 22 A2 dF3to ALty dS5Yth

e o & _1>~

Hofmo[> ok ol
mlo&lo
1-ﬂ>1$

5 Hel3: gt

-- file : dot_matrix.vhd
library ieee;
use ieee.std_logic_1164.all;

entity dot_matrix is
port (
clk :in std_logic; -- 1kHz

dot_d : out std_logic_vector ( 13 downto 0);
dot_scan : out std_logic_vector ( 9 downto 0)
);

end dot_matrix;
architecture hb of dot_matrix is

- ot o Fo|

component dot_disp

port (
clk : in std_logic;
dot_data_00 : in std_logic_vector (13 downto 0);
dot_data_01 : in std_logic_vector (13 downto 0);
dot_data_02 : in std_logic_vector (13 downto 0);
dot_data_03 : in std_logic_vector (13 downto 0);
dot_data_04 : in std_logic_vector (13 downto 0);
dot_data_05 : in std_logic_vector (13 downto 0);
dot_data_06 : in std_logic_vector (13 downto 0);
dot_data_07 : in std_logic_vector (13 downto 0);
dot_data_08 : in std_logic_vector (13 downto 0);
dot_data_09 : in std_logic_vector (13 downto 0);

dot_d : out std_logic_vector (13 downto 0);
dot_scan : out std_logic_vector ( 9 downto 0)
);

end component;

- A7 5 ol 2telol &3 HIo|Ef S22 flet B M

signal dot_data_00 : std_logic_vector (13 downto 0);

ol g3t EAF A

gt AAYUL. od7] AANAL 2B WAL o §3te] DOTY LEDES
Ne Agsta gt EF 209 A Hde olgstel § TdeA

U A= DOTE EAISH: HolHY #S AYsta, 1 ﬁlf’lﬁi =
loz ZA7F 3 Fho] o]Zdl: & AHE AYF =2
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signal dot_data_01 : std_logic_vector (13 downto 0);
signal dot_data_02 : std_logic_vector (13 downto 0);
signal dot_data_03 : std_logic_vector (13 downto 0);
signal dot_data_04 : std_logic_vector (13 downto 0);
signal dot_data_05 : std_logic_vector (13 downto 0);
signal dot_data_06 : std_logic_vector (13 downto 0);
signal dot_data_07 : std_logic_vector (13 downto 0);
signal dot_data_08 : std_logic_vector (13 downto 0);
signal dot_data_09 : std_logic_vector (13 downto 0);

signal data_00 : std_|
: std_logic_vector (13 downto 0);
signal data_02 :
signal data_03 :
signal data_04 :
signal data_05 :
signal data_06 :
signal data_07 :
signal data_08 :
signal data_09 :
signal data_10 :
: std_logic_vector (13 downto 0);
signal data_12 :
signal data_13 :
signal data_14 :
signal data_15:
signal data_16 :
signal data_17 :
signal data_18 :
signal data_19 :
signal data_20 :
: std_logic_vector (13 downto 0);
signal data_22 :
signal data_23 :
signal data_24 :
signal data_25 :
signal data_26 :
signal data_27 :
signal data_28 :
signal data_29 :
signal data_30 :
: std_logic_vector (13 downto 0);
signal data_32 :
signal data_33 :
signal data_34 :
signal data_35 :
signal data_36 :
signal data_37 :
signal data_38 :
signal data_39 :
signal data_40 :
: std_logic_vector (13 downto 0);
signal data_42 :
signal data_43:
signal data_44 :
signal data_45 :
signal data_46 :

signal data_01

signal data_11

signal data_21

signal data_31

signal data_41
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std_logic_vector (13 downto 0);

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);



signal data_47 :
signal data_48 :
signal data_49 :
signal data_50 :
: std_logic_vector (13 downto 0);

signal data_51

std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);
std_logic_vector (13 downto 0);

signal cnt_clk : integer range 24 downto 0;
signal cnt_data : integer range 51 downto 0;

signal clk_20h : std_logic;

begin

- &8¢ 3 MA

data_00 <="00000001100010";
data_01 <="11110010010010";
data_02 <="10000100001010";
data_03 <="10000100001011";
data_04 <="10000100001010";
data_05 <="10000010010010";
data_06 <="10000001100010";
data_07 <="10000000000000";
data_08 <="10001111111110";
data_09 <="10000000100000";
data_10 <="00000000000000";
data_11 <="00000011111110";
data_12 <="00010010010000";
data_13 <="00010010010000";
data_14 <="00010010010000";
data_15 <="00010010010000";
data_16 <="00010011111110";
data_17 <="00010000000000";
data_18 <="00010011111110";
data_19 <="00010000010000";
data_20 <="11110011111110";
data_21 <="00000000000000";
data_22 <="00000010000010";
data_23 <="11110001000010";
data_24 <="10000000100010";
data_25 <="10000000011110";
data_26 <="10000000100010";
data_27 <="10000001000010";
data_28 <="10000010000010";
data_29 <="10000000100000";
data_30 <="10001111111110";
data_31 <="10000000000000";
data_32 <="00000000000000";
data_33 <="00000010000010";
data_34 <="00000001000010";
data_35 <="00000000100010";
data_36 <="00000000011110";
data_37 <="00000000100010";
data_38 <="00000001000010";
data_39 <="00000010000010";
data_40 <="00000000000000";
data_41 <="11111111111110";
data_42 <="00000000100000";
data_43 <="00000000000000";
data_44 <="00000000000000";
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data_45 <="00000000000000";
data_46 <="00000000000000"
data_47 <="00000000000000"
data_48 <= "00000000000000";
data_49 <="00000000000000"
data_50 <="00000000000000"
data_51 <="00000000000000";

i

HI

~dot TES 9B 22
process (clk)
begin

=
e

if clk'event and clk = '1' then
if cnt_clk = 24 then
cnt_clk <= 0;
clk_20h <= not clk_20h;
else
cnt_clk <= cnt_clk + 1;
clk_20h <= clk_20h;
end if;
end if;
end process;

process (clk_20h)
begin
if clk_20h'event and clk_20h ='1' then
if cnt_data = 51 then
cnt_data <= 0;
else
cnt_data <= cnt_data + 1;
end if;
end if;
end process;

i

- dot_data_090{ AFXO| ®O|= HO|E A|ZE StHA HojF= ZRMAME
process (clk_20h)
begin

]

if clk_20h'event and clk_20h ="'1' then
dot_data_00 <= dot_data_01;
dot_data_01 <= dot_data_02;
dot_data_02 <= dot_data_03;
dot_data_03 <= dot_data_04;
dot_data_04 <= dot_data_05;
dot_data_05 <= dot_data_06;
dot_data_06 <= dot_data_07;
dot_data_07 <= dot_data_08;
dot_data_08 <= dot_data_09;
case cnt_data is
when 0 =>
dot_data_09 <= data_00;
when 1 =>
dot_data_09 <= data_01;
when 2 =>
dot_data_09 <= data_02;
when 3 =>
dot_data_09 <= data_03;
when 4 =>
dot_data_09 <= data_04;
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when 5 =>

dot_data_09 <= data_05;
when 6 =>

dot_data_09 <= data_06;
when 7 =>

dot_data_09 <= data_07;
when 8 =>

dot_data_09 <= data_08;
when 9 =>

dot_data_09 <= data_09;
when 10 =>

dot_data_09 <= data_10;
when 11 =>

dot_data_09 <= data_11;
when 12 =>

dot_data_09 <= data_12;
when 13 =>

dot_data_09 <= data_13;
when 14 =>

dot_data_09 <= data_14;
when 15 =>

dot_data_09 <= data_15;
when 16 =>

dot_data_09 <= data_16;
when 17 =>

dot_data_09 <= data_17;
when 18 =>

dot_data_09 <= data_18;
when 19 =>

dot_data_09 <= data_19;
when 20 =>

dot_data_09 <= data_20;
when 21 =>

dot_data_09 <= data_21;
when 22 =>

dot_data_09 <= data_22;
when 23 =>

dot_data_09 <= data_23;
when 24 =>

dot_data_09 <= data_24;
when 25 =>

dot_data_09 <= data_25;
when 26 =>

dot_data_09 <= data_26;
when 27 =>

dot_data_09 <= data_27;
when 28 =>

dot_data_09 <= data_28;
when 29 =>

dot_data_09 <= data_29;
when 30 =>

dot_data_09 <= data_30;
when 31 =>

dot_data_09 <= data_31;
when 32 =>

dot_data_09 <= data_32;
when 33 =>
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dot_data_09 <= data_33;
when 34 =>

dot_data_09 <= data_34;
when 35 =>

dot_data_09 <= data_35;
when 36 =>

dot_data_09 <= data_36;
when 37 =>

dot_data_09 <= data_37;
when 38 =>

dot_data_09 <= data_38;
when 39 =>

dot_data_09 <= data_39;
when 40 =>

dot_data_09 <= data_40;
when 41 =>

dot_data_09 <= data_41;
when 42 =>

dot_data_09 <= data_42;
when 43 =>

dot_data_09 <= data_43;
when 44 =>

dot_data_09 <= data_44;
when 45 =>

dot_data_09 <= data_45;
when 46 =>

dot_data_09 <= data_46;
when 47 =>

dot_data_09 <= data_47;
when 48 =>

dot_data_09 <= data_48;
when 49 =>

dot_data_09 <= data_49;
when 50 =>

dot_data_09 <= data_50;
when 51 =>

dot_data_09 <= data_51;

end case;
end if;
end process;

- 5te ms 2y HeE AEste o9 oYn 943

u0 : dot_disp

port map (
clk => clk,
dot_data_00 => dot_data_00,
dot_data_01 => dot_data_01,
dot_data_02 => dot_data_02,
dot_data_03 => dot_data_03,
dot_data_04 => dot_data_04,
dot_data_05 => dot_data_05,
dot_data_06 => dot_data_06,
dot_data_07 => dot_data_07,
dot_data_08 => dot_data_08,
dot_data_09 => dot_data_09,
dot_d =>dot_d,
dot_scan => dot_scan
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)
end hb;

-- file : dot_disp.vhd

library ieee;

use ieee.std_logic_1164.all;

entity dot_disp is
port (
clk

:in std_logic;

dot_data_00 : in std_logic_vector (13 downto 0);
dot_data_01 : in std_logic_vector (13 downto 0);
dot_data_02 : in std_logic_vector (13 downto 0);
dot_data_03 : in std_logic_vector (13 downto 0);
dot_data_04 : in std_logic_vector (13 downto 0);
dot_data_05 : in std_logic_vector (13 downto 0);
dot_data_06 : in std_logic_vector (13 downto 0);
dot_data_07 : in std_logic_vector (13 downto 0);
dot_data_08 : in std_logic_vector (13 downto 0);
dot_data_09 : in std_logic_vector (13 downto 0);

dot_d : out std_logic_vector (13 downto 0);
dot_scan : out std_logic_vector ( 9 downto 0)

)
end dot_disp;

architecture hb of dot_disp is
signal cnt_clk : integer range 9 downto 0;

begin

- AHS U3 ont 22 HO

—=
process(clk)
begin

S =

if clk'event and clk ='1' then

end if;
end process;

~ A7 TE, 10H0] A7 BtolS st 4 MEisiEIA ST

process(cnt_clk)
begin

if cnt_clk = 9 then

cnt_clk <=0;
else

cnt_clk <=cnt_clk + 1;
end if;

rr

cloly gt 4=

case cnt_clk is

when 0 =>
dot_d <= dot_data_00;
dot_scan <= "0000000001";
when 1 =>
dot_d <= dot_data_01;
dot_scan <= "0000000010";
when 2 =>
dot_d <= dot_data_02;
dot_scan <= "0000000100";
when 3 =>
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dot_d <= dot_data_03;

dot_scan <= "0000001000";
when 4 =>

dot_d <= dot_data_04;

dot_scan <= "0000010000";
when 5 =>

dot_d <= dot_data_05;

dot_scan <= "0000100000";
when 6 =>

dot_d <= dot_data_06;

dot_scan <= "0001000000";
when 7 =>

dot_d <= dot_data_07;

dot_scan <= "0010000000";
when 8 =>

dot_d <= dot_data_08;

dot_scan <= "0100000000";
when 9 =>

dot_d <= dot_data_09;

dot_scan <= "1000000000";

end case;
end process;

end a;
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7.5 A2 S

HBE-COMBO Il 2= o] ZZ% UART Portt} USB to Serial portS o] &3l A|gjd &
Al dAE F5T 5 JdFUth 7] AE 25MHze] Y& dtol 1152009 HE
&2 24E3to PCY HolHE AH% 54 & 5 d& dAE HogF3 dEUTH

Zulo] A A22F 23 F Flo|HEude FAE Z2IYPE o] §3t9 w9
golg A4S & + AUk o dAE Fulo] 9l 9% UART AlojE3} USB A o]
E& o]&3le B RS FF5L & J&HYUH USB ZEE o] &3 F$ USB A¢ A
< o] §3}7] Wi tjuto]lA A Eato|BE HX| dtojof Ut o] ErfojH o
gAY Wwde Fas] vl

-- file : rs232_demo.vhd

- A2l 4 ox el top mH

- 220 IE HolEE Al2lgz TS
library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_unsigned.all;

entity rs232_demo is

port (
reset : in std_logic;
clk : in std_logic; -- 25MHz input clock
parity_en : in std_logic; -- bus switch
parity_mode : in std_logic; --odd : 1, even : 0, bus switch

rxd : in std_logic;
txd : out std_logic
)

end rs232_demo;
architecture hb of rs232_demo is

component rs_232 is
port (
reset : in std_logic;
clk : in std_logic;

parity_en : in std_logic;
parity_mode : in std_logic;

rxd : in std_logic;
txd : out std_logic;

rxd_en : out std_logic;

txd_en : in std_logic;

uart_data_in : out std_logic_vector(7 downto 0);
uart_data_out : in std_logic_vector(7 downto 0)
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end component;
signal resetn : std_logic;

signal rxd_en : std_logic;

signal txd_en : std_logic;

signal uart_data_in : std_logic_vector(7 downto 0);
signal uart_data_out : std_logic_vector(7 downto 0);

signal reg_rxd_en : std_logic_vector(7 downto 0);

signal reg_data_inO : std_logic_vector(7 downto 0);
signal reg_data_in1 : std_logic_vector(7 downto 0);
signal reg_data_in2 : std_logic_vector(7 downto 0);
signal reg_data_in3 : std_logic_vector(7 downto 0);
signal reg_data_in4 : std_logic_vector(7 downto 0);
signal reg_data_in5 : std_logic_vector(7 downto 0);
signal reg_data_in6 : std_logic_vector(7 downto 0);
signal reg_data_in7 : std_logic_vector(7 downto 0);

begin

resetn <= not reset;

u_rs_232:rs_232
port map (
reset => reset,
clk => clk,

parity_en => parity_en,
parity_mode => parity_mode,
rxd => rxd,

txd => txd,

rxd_en =>rxd_en,
txd_en =>txd_en,

uart_data_in => uart_data_in,
uart_data_out => uvart_data_out

);

process (resetn, clk)
begin
if resetn ='0' then
reg_rxd_en <= (others =>"0");
elsif clk'event and clk ='1" then
reg_rxd_en <= reg_rxd_en(6 downto 0) & rxd_en;
end if;
end process;

txd_en <= reg_rxd_en(7);

process (resetn, clk)
begin
if resetn ='0' then
reg_data_in0 <= (others =>"'0");
reg_data_in1 <= (others =>'0");
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reg_data_in2 <= (others =>'0");
reg_data_in3 <= (others =>"'0");
reg_data_in4 <= (others =>"'0");
reg_data_in5 <= (others =>'0");
reg_data_in6 <= (others =>"'0");
reg_data_in7 <= (others =>"'0");

elsif clk'event and clk ='1" then
reg_data_in0 <= uart_data_in;
reg_data_in1 <= reg_data_in0;
reg_data_in2 <= reg_data_in1;
reg_data_in3 <= reg_data_in2;
reg_data_in4 <= reg_data_in3;
reg_data_in5 <= reg_data_in4;
reg_data_in6 <= reg_data_in5;
reg_data_in7 <= reg_data_in6;

end if;

end process;

uart_data_out <= reg_data_in7;

end hb;

--file : rs_232.vhd
- ol ©& &= HAF

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

entity rs_232 is
port (
reset : in std_logic;
clk :in std_logic; -- 25MHz input clock

parity_en : in std_logic;
parity_mode : in std_logic;

rxd : in std_logic;
txd : out std_logic;

rxd_en : out std_logic;
txd_en : in std_logic;
uart_data_in : out std_logic_vector(7 downto 0);
uart_data_out : in std_logic_vector(7 downto 0)
);
end rs_232;

architecture hb of rs_232 is
signal resetn : std_logic :='0";

constant bit_rate : std_logic_vector(7 downto 0) :="10101101"; --20M /115200 = 173
constant bit_rate_half : std_logic_vector(7 downto 0) := "01010110";

type rx_state is (rx_idle, rx_start, data_rx, rx_parity, rx_stop);
signal rx_routine : rx_state;
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type tx_state is (tx_idle, tx_start, data_tx, tx_parity, tx_stop);
signal tx_routine : tx_state;

signal rx_bit_add : std_logic_vector(7 downto 0);

signal cnt_rx_bit_rate : std_logic_vector(7 downto 0);
signal cnt_rx_data : std_logic_vector(2 downto 0);
signal cnt_tx_bit_rate : std_logic_vector(7 downto 0);
signal cnt_tx_data : std_logic_vector(2 downto 0);

signal rx_data : std_logic_vector(7 downto 0);
signal tx_data : std_logic_vector(7 downto 0);

signal reg_rxd : std_logic_vector(15 downto 0);
signal tx_parity_chk : std_logic;

begin

resetn <= not reset;

process (resetn, clk)
begin
if resetn ='0' then
reg_rxd <= (others =>"'0");
elsif clk'event and clk ='1" then
reg_rxd <= rxd & reg_rxd(15 downto 1);
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
rx_bit_add <= (others =>"0");
elsif clk'event and clk ='1" then
if rx_routine = data_rx then
if cnt_rx_bit_rate = bit_rate then
rx_bit_add <= (others =>'0');

else
rx_bit_add <= rx_bit_add + reg_rxd(0);
end if;
else
rx_bit_add <= (others =>"0");
end if;

end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
rx_routine <= rx_idle;
elsif clk'event and clk ='1" then
case rx_routine is
when rx_idle =>
if reg_rxd = "0000000000000000" then
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rx_routine <= rx_start;
end if;
when rx_start =>
if cnt_rx_bit_rate = bit_rate then
rx_routine <= data_rx;
elsif cnt_rx_bit_rate = bit_rate_half then
if reg_rxd(0) ='1" then
rx_routine <= rx_idle;
end if;
end if;
when data_rx =>
if cnt_rx_data = "111" then
if cnt_rx_bit_rate = bit_rate then
if parity_en ='1' then
rx_routine <= rx_parity;
else
rx_routine <= rx_stop;
end if;
end if;
end if;
when rx_parity =>
if cnt_rx_bit_rate = bit_rate then
rx_routine <= rx_stop;
end if;
when rx_stop =>
if cnt_rx_bit_rate(5 downto 0) = bit_rate(7 downto 2) then
rx_routine <= rx_idle;
end if;
end case;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
cnt_rx_bit_rate <= (others =>'0");
elsif clk'event and clk ='1" then
if rx_routine = rx_idle then
cnt_rx_bit_rate <= (others =>'0");
elsif cnt_rx_bit_rate = bit_rate then
cnt_rx_bit_rate <= (others =>'0");
else
cnt_rx_bit_rate <= cnt_rx_bit_rate +'1";
end if;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
cnt_rx_data <= (others =>'0");
elsif clk'event and clk ='1' then
if rx_routine = data_rx then
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if cnt_rx_bit_rate = bit_rate then
if cnt_rx_data = "111" then
cnt_rx_data <= (others =>'0");

else
cnt_rx_data <= cnt_rx_data + '1";
end if;
end if;
else
cnt_rx_data <= (others =>'0");
end if;

end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
rx_data <= (others =>'0");
elsif clk'event and clk ='1" then
if rx_routine = data_rx then
if cnt_rx_bit_rate = bit_rate - 1 then
if rx_bit_add >= bit_rate_half then
rx_data <="'1"' & rx_data(7 downto 1);
else
rx_data <="'0"' & rx_data(7 downto 1);
end if;
end if;
elsif rx_routine = rx_idle then
rx_data <= (others =>"0");
end if;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
rxd_en <="0";
elsif clk'event and clk ='1" then
if rx_routine = rx_stop then
if cnt_rx_bit_rate >= 10 then

rxd_en <="1"
else
rxd_en <="'0";
end if;
else
rxd_en <="0"
end if;

end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
uart_data_in <= (others =>'0");
elsif clk'event and clk ='1" then
if rx_routine = rx_stop then
uart_data_in <= rx_data;
end if;

258 @



ir
I

end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
tx_routine <= tx_idle;
elsif clk'event and clk ='1' then
case tx_routine is
when tx_idle =>
if txd_en ='1" then
tx_routine <= tx_start;
end if;
when tx_start =>
if cnt_tx_bit_rate = bit_rate then
tx_routine <= data_tx;
end if;
when data_tx =>
if cnt_tx_data = "111" then
if cnt_tx_bit_rate = bit_rate then
if parity_en ='1' then
tx_routine <= tx_parity;
else
tx_routine <= tx_stop;
end if;
end if;
end if;
when tx_parity =>
if cnt_tx_bit_rate = bit_rate then
tx_routine <= tx_stop;
end if;
when tx_stop =>
if cnt_tx_bit_rate = bit_rate - 10 then
tx_routine <= tx_idle;
end if;
when others =>
tx_routine <= tx_idle;
end case;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
cnt_tx_bit_rate <= (others =>"'0');
elsif clk'event and clk ='1" then
if tx_routine = tx_idle then
cnt_tx_bit_rate <= (others =>"'0');
elsif cnt_tx_bit_rate = bit_rate then
cnt_tx_bit_rate <= (others =>'0');
else
cnt_tx_bit_rate <= cnt_tx_bit_rate +'1";
end if;
end if;
end process;
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process (resetn, clk)
begin
if resetn ='0' then
cnt_tx_data <= (others =>"'0");
elsif clk'event and clk ='1" then
if tx_routine = data_tx then
if cnt_tx_bit_rate = bit_rate then
if cnt_tx_data = "111" then
cnt_tx_data <= (others =>"'0");

else
cnt_tx_data <= cnt_tx_data + '1";
end if;
end if;
else
cnt_tx_data <= (others =>"'0");
end if;

end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
tx_data <= (others =>'0");
elsif clk'event and clk ='1" then
if tx_routine = tx_idle then
if txd_en ='1" then
tx_data <= uart_data_out;
end if;
end if;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
tx_parity_chk <="'0";
elsif clk'event and clk ='1' then
if tx_routine = tx_idle then
if txd_en ="1" then
tx_parity_chk <= uart_data_out(7) xor uart_data_out(6) xor
uart_data_out(5) xor uart_data_out(4) xor
uart_data_out(3) xor uart_data_out(2) xor
uart_data_out(1) xor uart_data_out(0) xor
parity_mode;
end if;
end if;
end if;
end process;

process (resetn, clk)
begin
if resetn ='0' then
txd <="1";
elsif clk'event and clk ='1" then
case tx_routine is
when tx_idle =>
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txd <="1";
when tx_start =>
txd <='0";
when data_tx =>
if cnt_tx_data = "000" then
txd <= tx_data(0);
elsif cnt_tx_data = "001" then
txd <= tx_data(1);
elsif cnt_tx_data = "010" then
txd <= tx_data(2);
elsif cnt_tx_data = "011" then
txd <= tx_data(3);
elsif cnt_tx_data = "100" then
txd <= tx_data(4);
elsif cnt_tx_data = "101" then
txd <= tx_data(5);
elsif cnt_tx_data = "110" then
txd <= tx_data(6);
elsif cnt_tx_data = "111" then
txd <= tx_data(7);
else
txd <="1";
end if;
when tx_parity =>
txd <= tx_parity_chk;
when tx_stop =>
txd <="1";
when others =>
txd <="1"
end case;
end if;
end process;

end hb;

HBE—COMBO Il User's Manual and Lab Guide ( 261 = @



7.6 Altera M7 AT EQ0f Mx| dtH(Quartus I1)

O Altera®lA HMEst=s AA AZEY0{Q Quartus IIE AX|5t7| QSiME  Altera EH0|X|
(http://www_altera,com/)Q| CI2ZE MEO A S £ QUSL|CE

U o7loiMeE MAl AZEY0{Q! Quartus Il #ot ofL|2}, ClHO|AS] T FHE, T ¥ ClHio|A 2

g 32 59 2= HEE o7|0IM HOtM =elgt 4 AFU . o2l OZ0ME= Altera ET 0|
XE B3 A&H

BE LAY BAMAE EAD SERH
Qiz- O WG Paahemnn @ -5 | -[J@E 3

1) 48] hatpywwew_altera_comyinde jsp v Boug =3 * &- &St i

m = uterstire = Licenwinn [

< Buy On-Line = Download

M| Products | Support | End Markets | Technology Center | Cducation & [vents | Corpo

Use MAX® Il CPLDs for Portable Designs |
50% Lower Cost & Power

» Get More Details

& Products & Support Center S End Markets * Vierw Alleen's Load Tese

» Danicas  ySuppont = Augamotive, Brosdcast Guide Lipdnte

= Degign Software » Devices » Congumer, Medical

» Inteectual Fropey » Boswars ¥ Military & ABTGSRACH Upeoming Events

» Diesign Serdces  Intedectual Propery . Testd . Epend

» D Kils & Accussoeins » Disign Ecamglis WSS, Winiling Senis Dok Met

* Literature » Reference Designs Gamnar Sares—
Rigter M

®Technology Center & Education & Events ' Corporate S

» DEP » Training Courses » ABOUt LI FrTITITE

* Mmory  Linhibrsity Prograsm * CUSHMEr SUCLEEEES [RSS Noni Feris |

* Embedced Processors * Net Seminars » Pariners

» High-Speid Seral U0 » Dumonsrations » Harwsioom

* Parallel VO * Events Calendar * Investor Relations

= Signal Inbegrity = Job Opporunities

* System integration * Contat Us

—_— =
POE=)01 —

= The FPGA Cye Opener. Leatn Mose,

Home | Erodcts | Supeod | End Markety | Techoology Center | Eucation & Events | Corporate | Dux QreLine

iﬂmlwlwlﬂmlm

oy S do, s

ges ® e

U =mo|x|el AMEtol DownloadZt HES Z2I5tH 22 MEZ S0{7tA Euct oh22s M
Eole MA AZEYOQ Quartus Il Web Edition2 22 4 Qm, mHOl M7 AZEQO0{QI

Max+plus || EESH Z+ HlHHo Z [} HIOIA AREH 2 Q&L|Ct,

O =5t of7)oilM AlEo|M
oM el 712eoz X5t
QUEZE X|gsh =1 UsY

& 5 Qe ATDEYNQ ModelSimE X|s =1 U0 A, Quartus
AlE20|Md ThEoM HolLt & o st AlSEold HES & &

r|r rulo
Il

E

HZ B0 1 st S 22 0A= Quartus 1| Web
Edition V6,02 X|¥stD Ue= 2E&E EFT JUSLICEH olzfst AZELQ0e HM2 AlZtoll
2t AL & aol= st

o
30
>
-
o

262 ©®



awnload Canter - Microsoah nto Explorer

] = [
Qu-© HNRAG Pansrwwn @ 2% - JOA S
2401 ) rmg altiea, com/suppory T contier Wil v Do 23 * &- &Swa &7
-~
Bl £nd Markets chaole
o Ut = | lerdelimciasd B
Softwale Resounces
OF Spport
Dvever inzdslation
Techimal D umerdnton
Cuartus | Web Edition (6.0 571) @0
Dowrdoad & Licensing . “ | el Wab Edtion Lvanse
Gt Turs I Snibesics Exlition
* Lerrar S Pk Subrryian Gatan e By | | SO
Cusartiis I EDA Sapport Oty Nios Il Processor Downloads -
-
Mirs | Embreidded Desion Suite |
» Syrihesis Tools Saltwara b |
: ok PlamnMon | baclude wd
oot T Altera Edition Third-Party Scftware intelleciual Property (P}
* Phiysical Syrihesis Tools = ModgiBimRAlleey = I MegaStone ™ Wb Site
Vietilng and VHOL 0 funchon:
Lagacy Sw. COA Support * o MageiLy .
Vi by Viendor VHIL Higs and softearg
Vi by Todd files. tanl thain
Wiew by Funceion
= Licerise Dyemons * Quariys Il Programmer (version &.0 SP1)
Licanss dasmaons for faating kienss Program and verify Allera® devices, now
SEVers. Includes SignalTap® Il ambaddad lagic
anahzer viewer,
Altera Uniiver sity Program Soflware Free * Serman 1029
= Qugrlyg Wk Edilign fwersion 6.0 SP1) Prigram and vty Altdra divices
Recommended for new classes. + [Drwer instsustion instructons
ot up divers 10 programming cables ang
[
. grams
+ MAGPLUGE N BASCUINE (version 10.2) Pcnadies Sournce coi and ulilies for Jam
Avinikpbile o gpacy doaigns, Mot prograeming.
P * Bunngs Sefwiny
Suppirls MARS 7000, MAX 3000, ard Frovides source code for embedded JTAG
selected ACEX® and FLEX® devices. prograrnming,
® MAPLLIG | Sthydent Edition trersion 10.2) » MitroHIaster™ Sofwars
Availatie for wgidy makinats Mot
iy g Frovides source code for embedded a
& ® 2k
o [ = = Y o o
CtRZ= MEOAM EOof| U= SoftwareE ZaUsiAM H{7tH Quartus || Web Edition2 CtR dt
[ o SH=1
= ugs ZTI™skA gl

XS IEE Choose File2 Quartus 112 Nios 12| O{st AZEQOE CIR €2 X| ANSH=

CHAl LiCh et AZEQo MEiste 220 2 ATZEQ 09 X|E ClHiolA 2 HE S0|
= =

=

[Tt ®47|0 M= Quartus 110 A= Download HES Z3I0 522 Ho{7tH &

-
i}
30 [
i)
P

HBE—COMBO Il User's Manual and Lab Guide



264

Micrauall iwrnal Esplarar

Q-0 WEAG Porww @ 2-5 #- /@90 3

¥ . quartuswe f1p

c Qe 2R & &S

[

teame * Samtat} ~ Grabm SeRmare * Gummbnad © s 8 | & Bt Thes Pace
4™ Eamad Trix Pace
Quartus Il Web Edition Software v6.0
Service Pack 1 0* o*o
;-—u Bign im Oowstaad

Benadosd

Chusrtun® B Wes T dior Saflwear s w0 Servics Pack |

Windews
Winows i nd Windows 7000

Wicss B { misadded Dowgn Sale, [vahastian | Stisn v

et atieny Systean (1] VAndaws F
For Solansg or Linus sugpor. Lurchase an AR sotware SUbSCNKG

Derdce Sippdt The Quarus.
Cyelons™ IL Cyclone, Sae® I, Siratie, APEN ™ I, APEX J0ME, ACD®, Exalbur™,
FLEMS 100E, FLEX 100, FLEX 100A, FLEX 5000, MAX T000S, MAX 70008, MAX
TOOOAE, and MAX 30004 devices.

Symthani Suppait | he design inchdes VDL or Variog cade, UBHTS £aN URE Br-pasy TynnaT
#, Binogeys, -
Varileg w .

e WAk Faan

[&

|
>
o
ro
C
[%2]
ol
=z
Q
3
(0]
s}
ne)
Q
w
[}
s
<}
o
g
N
A
=
o
B
02
mjo

£ v A, *E0E =28 T - @S i

Mame » e » Saflars * Listnang * 00

Quartus I Web Edition Software v6.0
Service Pack 1 for Windows O0»0»0
Goow by

Fo—

Eecome an
! 1w
1
Tir Wit AReracom Accoan
Firsthame * |yung hysck user
Hame
LastMarne * [jung c .
O hanback b
: o ot Pasreront?
s hesolharback co ks t
Tesapteng Swbent Faquest
apnent ma2E-118
Astrons ® BTT.0, Gung Dosg Gl Bnownet Fakl
Viseong-Gu, 5335
Dasjeon -
cye D o 2p
Conty ™ KOREA, ™ Create a new Altera.com Account?

) e P w10 reCeive product
ANEQUICHMenEs [ pdate ¢-mais tom
Amora.

[ Yl 1 Wik fo receive e indade Edge—
At ey i v

" InSicates requined biid.
amcie?

]

[E

. e

7tedol &
stHol &



ot OrR|H ofg obgol mdE A guch o7|dM XMEs =2 205 XIFso o
|

3"’-& J_s P 2-%w-)@da

1) [ hitpe =/ pwww. ahera. desi nl-guartus _we. WHW-SHO-WE-GSPIPC-SIN - » EJOIE 98 ® © @ Syl g

e |
% BuyOndine © Downioadt [PPSR I

B Cnd Markets | Technoso m’rem-l | Educstion & Ewents | C e | DuyOn-Line

aTE Hame > Suppart > Design Software » Basmbsad » O el Fiinn St 3 vl Toi Fage
sy =* Eamad Trin Pae
S0P Buder Y
Modstsm Alars Quartus Il Web Edition Software v6.0

__Service Pack 1

Ul D @0 52 ABSADELDR

OIS: quarusii_E0_sp_web_edition. exe
D Y S8 ILOE EME

8|4 fip,ahera,com

) () =)
O DR R B R 22

ALk S

Dyt afing System (1} Vindows X7
m:"‘“ Wirdcrwes: 100

For Soaris or Linux supporl, purchaze an Allers® sofvwane subscricfion

Piata:

1. Beginning with version 2.1, the Quarius I'Web Edibion software no longer supports YWindows NT.

Features
T ™ S
Drnace Support The Quarhus 1| ¥Wed Edbon sofwane includes support for selacied MAXPII,

Exptlomi™ I, Cycioni, Shita®n, St APEXT I APEX J0KE, MCEX®, Erali™,
FLEX® 10KE, FLEX 10K®, FLEX 10804, FLEX 6000, MAX 7000S, MAK 70000, WX
TU00AE, and MAX F000A devices.
Symthesis Suppart | [11he design includes VHOL or Venlog code, users can use hind-pary syninesis
ssuftware: frien Mentar Graghics®, Synapsys, o Syrplicity or i ingratd VHDL and
Verilog synthesis included in the Quartus || Web EGmOn sofware.
More information | Dietailed information can be found on the Guarus || Wed Edion orodust infarmation
CARA_ Vi £an Alsn s 3 softwars heteman Cuartis 0 Wah Fritinn -

© CES

|

O Quartus 112 =io| CH20| 2AEEH Quartus IS 7
ShLCt M2t M AZEY0{Qt 2to|MASl & 274
OI’SQI A0 A Quartus 112] CIREE

t7] st 2tolMlA medE ChE grotof
otdS Ct2Erotol FLich of7[0Me
Requires a License?Q| License HEZ

m

o

2

0

M mu ofn
ol

3

™
02
oz
zo Il
o>
C
o
o
=

Z2 Contact & License Information
2 Mdste MEje 2 HEE o

bal
Q
i
?d
)
H1J
o
E
10
_|>I I"|
IISE ™
= ESE
i o
N
s
o W
H
1]
e
m
mjo
Q'I_I
kl
x

L
1}
fo
N
3%

i

I
o

O ct3o aZolM AMol 3 = 712 ™Mol s AEs &elst £ ‘RA"I—IEF 2to| A mhed

F7] Qs M= MX|Stei= ZHAEE 9 Network interface card(NIC) num _I 12X12| 8 a6l

LCH olHE =4 Fol HE ZE2HEN A ipconfig /all o|a} 25tH T2

ZEHE{Q| Physical Address& HEO&LICtH I2tA 0| 12Xt2]|2Q] z}% o =2etX o el

guch ES O30l 2= AZEQ0 A4 HEZ MIAsH F1 2 HESZE Ho{7tH
o

i
Ct. Ct29| 120 Contact & License Information =40 12l0| LIt U&LICEH

o 4 X @ T
e 9N
Lo 4 1o

i

HBE—COMBO Il User's Manual and Lab Guide ( 265 = @



(]

D Ounrtus i .\'I;nb. Edition Licansin: Mi:mi‘nl: Internel Cxploror

Qw-Q MR G Pau

(11| g b/ www, altera, B L e « Qos %3 " - §Snagh pr

T Literaturs 7 Licenming _
O Line © Domniond =

rate

-

& Pt This P
w
" ; ¥ E.mod Thes Pae

m- Quartus Il Web Edition Licensing c’ ° * o ’ o

S BERAEAh ;’L::;:Sﬁ?w‘:’u‘;“mnm'mm" Chck Continue 15 yig,
05 Spport

Toctnkcal Documentsion " Reguired Fisld

Bimmond it
Dorwmicad

Licansing FAQ SUNG HYECK JUNG.
HANEACK
Ouaris i EDA Support 4871, GUNG-DONGYUSEONG-GU, 305.335
» Gusetus | nferince DRE KON, B BR
* Syrihesis Tooks HOREA
» Simudation Tooks Ernail JSHOOOLEHANEACK.CONR
> Verincation Toots Phong +82-42-810-1168
* Timirg Anabysis Tooks
* Pirysical Syrihesis Tous Registration Informaion
Legacy Sw. EDA Suppon
Virw by Vendor Enter your network interace card (NIC) number* D01731E42718
1
m : r:am Plesse indicats how his software will be used. Mot this information s for staiases! purposes ony.*
() Sranaard; usage will bi partially or grsesly e cormmircialingusirial purpo
O Acagemic: will De Leed 0ndy for atademiciadus SONMAbLY pURoses
Ifyou have @ preferred distrisutor, erter the name here
Hetwork MiterTace Card Humbees Y our NIC number |s & 12-
Windows workstation Shat seres the Guarus 1 Wb Edition Beense, You can find the NIC number foar your
netwirk cand by trping ipconfg fall a1 a command promEt Your NIC number s the number on ihe physial
address ling, minug the dashes, for example, 00CO4FATIZEF, Click heve fior an examoly.
Eltass Givs Us Fescback 7 ok T Pnce
Sagn U 1o E-mad Updales
OED @ 22
o S StS S o — = 2=
Ct2ol ZI8 AMEt2 Take Survey2 A S CHE Hioaiz= AMEO| Altera 3|ALS] HOtLt 0|&5tD
=xE 2= o
UEXIE 2= A YLk,
[ (==} =| 5 = = = o SH=| o
matd AFE2Xk=s H2ES 21 sfigdAtgtol A28 otn ofgez s =H guch chge a8
L = = [=] % St =3 = A
o= aligd=l= 20 MIsts U™E EHFT JASLICH

266



1 Edition Li Y t Internet Ex|

DD B2E 200 BANN =D =S8R [ ]
@""J szhxauwuu@ # - J@E B8
2200 g o altera, 115,041 henlernal=  SHEOOLE@HANBALK, O, KR&nicid=00) THIEAZ 188kt v | EJ 1B 58 * &~ @ Snagh 1
]
Buy Online ¥ Download  [Eeam  Cromy
SRR Enel Markeis Techrnology Center | tducation & tvents | Corporate Hury On Line
| Desig Ireiectual P D .
MadeiSim-Aters Quartus Il Web Edition Licensing Survey
MAXSPLLE R
ot Thank you Tor Camplating this Surviy 5o that wit can o
E o5 Ll you with free, downloadable software to meet your needs. ov* °* o * °
e “Your answers will iemain cordinal and yous licenso i wil
Detver ingtatistion Bignin Contact &
! be sentio you upon compledion of the suney. Licanse va
Infoemation
Download & Licensing * Reguired Fighd
Derwriosd
1 thi frit: NIC 4 Processor avaluation saman’
Lcensing FAQ
@ Yes
Cuantus B EDA Support © No
= Guartus | nterfoce
+ Syrthusis Tooks 2. What prompted you b download the Guartus® Il Web Edition software?
:"" ‘Im "3::& ) Muthoaized Altara detribator
: Tirirg Andys |°°rm <l distribution
O Magazing msart
Legacy Sw. EDA Support
Wierwr by Viredor O comire (P Py )
Wiew by Todl
e 3 How did you install B Guirhss B Web Edition sofware?*
& wish download
O CO-ROM
© Caner (Please specir)
4.¥What ks your primary reason forusing this free version of Altera design sodware? (Why are you using the free
érsion insbead of @ purchised version7)(Chovse one )
0 Adequate device coverage in free version
0 Adequate feature suppor in free version
& Have access o pakd version but use free version as secondary copy(for another compuier to use at home, elc)
© Currently just evaluating ARera design software
3 Unclear of what the benefits are for the pasd versions
w
& Py

O|7tX| 2|

o=
of S23t Y Fiol TY Heiz HLsof Wi PUch w3t &

are]

ghojdlAaol Ch2 wdEg 25 offa2l st AYLIC o] 2tolMA TS A
Xtz dat THUZ 2t0[|4MA
25t Network interface card(NIC) numberZE 7K1 MASH 2tO|MA m0|7|

2

T3 YA S

20 o2 HEEHOM AFE0| 2715 ELch

oror Ch2 HRFEOA AIESL7| fsiAMe 92 2= MEoA 2to|dMA Cr2o s w2
31 Z=of{of BtL|Ct, ato|MIADE O} HH= XAS & Of= Quartus || ATEYOE 92 mjo| 7|2
e A3 atyo| FotgLch ch3el ™ol 2tolMlAo| st che =glo| ARE JBS EH
ZFI UdEuct £ MYz wacts YEe ool XHE £ Acts LHES EHFT UL
Ct,

HBE—COMBO Il User's Manual and Lab Guide



1L R

DRE BRE 20 BANNW 3D SERH &
O RRAG Lo ko @ 35 w-J@M B
com censing/lic-hee_oPwe_suceess? bl v EJoE 8 " & - & Snach i
Produsis (SIS tnd Markels | Technology Conter | Esucation & Evenils | Corporste | Buy On Ling
o Propedty | Desig
Quartus Il Web Edition Licensing Request Completed
MAXAPLUS |
Soltwal i Rsocis
OF Suppont
e isaen Thank oy Tar choasing it Guarus 1| Wed Eation " °" °” c
Alicansn e
Sign i Conacts  Take Requast
Quaug IVWRL Edition softwae will e amalladtoyoy 390 Deenes . Bumvay A
Downiosd & Licensing witnin 12 hours. Most icansa files are e-malied 10 you infermation
Fay be delayei beswaen 1-12 houts In some cases. Ifyou d plesse
Lo FAG wail #l las1 12 houes before sequesting a second fcense
Cuariss I EDA Support Install Your License File
* Gustas Drtertice
* Syfihais Todls -
» Simulation Tooks e
» Veriication Tools -
Instaipace | I e Congol £
* Tiring Anahrsis Tooky feerers [ i - il
* Prysical Syrthests Tooks
Legacy Sw. EDA Sugport tha Altera Frogram
i by Virukor
e by Tocd At evaluating the Guarus BWeb Edition Altera
R togram, Quselys || Sotware and MAKSPLUG || softwars relesses and updabss
fiar 12 monihs. Refer fo e Allers Subrecrighion Program pege for complete details
Plonan Dive Ui Foedback. (2 st T Poos
S lie £ ool grintes
dong Tochoobgy Conder | Education 3 Buar Orrbiog
mciupgon | evices
Lontact Ug | ke beip | e Mag | Srivacy | Lol Notice
Cigrright © 19052008 Abera Corgrnion, 101 Frareions Drhee, San Jersn, Collorria 15134, US4
‘g 2R & EIR

O oj&el Ch2 Xig OHMS™ AZEQOE ZHFEHH AX5n e &2 2to|dA mag
=
=

O AFLICE, kM o] 7|

268



ir
I

7.7 Xilinx 87 AnEgo] Mx| HH(ISE)

U Xilinxofl M HMIsts MA AZEQoQ ISEE  MxIsH7|  feiAME=  Xilink  Em|0|X|
(http://www xilinx.com/)2| CI2ZE= MEOA 28 £ UESL|CE,

O o7|0M=E MA AZEY Q! ISE ot ofL|at, C|Hto|AS T ME H o C|HIO|A ZH 3|2

S 2E YEE H7|olM FHotM EHelg 4 Asunt ohE2l J-MME Xilink EHOIXIE 2

F2 AFLICH

=

2 ilink: Tha Pragrammahla Lagic Company - Micrasaft Intarnat Explarer (e ) CBIK
D BEIE 2N AN 53D ESWH ]
Q- O HEG Lukom@ @5 a UK a

T D0 ) it e, e, comy/ » Boug #% " &- §Snach

Langusge | Dotumentstion | Download | Login | ContsetlUs - |

EIXILINX ot Voo ®

Entire Site il | Search
Averced Soarch
Hame

ChipScope Pro and Serial 10 Toolkit
Real-time Verification

to SO0MHz
Design for Performance
Learn with Virbex § FPGAS!

Products Documentation Funnls & Webcasts
Silicon Devices » Data Shoats - (8450 866 sverts & webcasis) -
&ﬁ*‘::’::’:"\ Enter Documentation Keywords | @ BvENT 1720 kiy 06
e
xanrrdation o ot NSREC
SRARAN™. 3 GEREraNON FPOAS o D -
GoalRunnes™. || CELD e e
HEAS00AL CPLD W Cores -
cm-:umh"npRMI’ i partacpetes n Syrpecly parel ol
Enter Core Kuywonds -] oac
See AP Cores
Design Tooks »
EVENT 8- 403 06 -
ISE Foundation™
ISE WIBPACK™ [FREE download) Developimen Boards
Planshead™ Enter Kevword At Xl
Syshom Generator for DSP o e ° Jobs
ChipScape™ Fro R Laad (PB)-Fres and RoHE
ModelSim XE About Xilinx
EDK and Platiarm Shadio Stppon by Divice Gemng Stared with FPGAS
Davics List 3 Press Releases
Sohstions ° Iereggbor Information

Son AN Supper CusImer BUccess Stonns
Inteqated Sobtions » ContactUs

Frogramematie Lagic
Embedded Frocessing

= Other Support Options 0

Cownitad Conser (50 s6 press rekases) -
Market Sohsions » Anzwer Drowser

Troubleshoot
Aulomotve 17 ey 06
Afrospace & Defanss Contact Support Hiris Arvances WetPACH B 3 a
Consumer
Broadeast

Partner Products

IP Cores f Reference Designs
Design Tools
Education & Lea g Diwanmant Baans ]

& Y

Moen SaIUORE by market or chnology

O ISEE Xilinx2| CH2Z2E ME|AM ATEQOE CH2 2ot AMZ0| JHsEHLICH SH0|X|Q ATt
HFolM DownlcadE 225t CH2RE= ME=Z So{zuct COR=2= MEoE Software
Updates®} Design ToolsO| QU&LICH

O matA Xilinx ClHO|ASE 23 & RE M| AZDEYOE CH2 2otM AME0| 7HsELCh O

2L ME0|= Design Toold| CHEH HO0|E mAUnt C|HIO|AZE X|R5t7] ModelSimSe 21
2ol U&LICH

HBE—COMBO Il User's Manual and Lab Guide ( 269 = @



3 Downlosd = Micramaft lntas

Q- © HEAG Pudrwme2-Sn U@d 3
00 it v, i, com/inee el s w.updates home. Jsp ) v EJog o@ " - Sk i
Language | Documentabon | Download | Login | Conkactis a
$7XILNX
Bocumanation Ilumm:f ;Tmm I‘-:ummw g
Rigme : Supngr  Dowricad Center
Canter
CORE Generator Design
) Seftware & Dedice e Updatos
£rerTsh Salect  Dewnload Ty Loginto downlaad
Flla Archive — Salect & ad Type - - ogin B
I * Gerice Packs
Tutesils St i 198 Vi - > Daia lles
|~ Suleet an Operaling System = » Evaluations
e
Wablaze
Fururms:
How 10 Find Angwars Sofware Updates Design Tools
Site Mag I5E Serdcs Pack ISE Foumdation™
Cumulaive patch containing updates for ISE software, excluding CORE Complete programmabie
Goneratar " logic design soktion for
— r——— POWET AnAgEmInL
Curnrl 821 SP1 - Jun 30, 2006 Oindoes | Salans f Lo
Nest 8.216P2- Mid Aup 2006 ﬁﬁﬂ:;%';:&':m“
e Curent. 821 Jun 2008
Cumulagve patch cortaining updates far ELH sofware, inciuding Lo more | Desniid
processor P and ModelSim Borsries
Cumant 811 SFI« Apr 14th, J006 G0 dows | Solars ¢ Lo ISE WebPACK ™
Mot Mo further updates AFREE, easy-io-uze software
olution Sor your ¥ilire CPLD
I1SE IP Upidate: o M- Sonsy FRGA
Uipatates bo ISE Intellechial Propery and CORE Genersior soesne design an Windaws and Limax
Curmet 82181 - Jul 19, 2008 opvindows £ Solirs £ Lingg Current 8.21- Juby 7008
Mest Mot avallable karn mory | Download
:"“"“’""""“ R EDH (Platform Studio)
o ald In debugging
comples compunents m!;:‘;mm:mwus
Curmeet 711 8P4 - R9C00%5 QY0 Gows ¢ Sokans | Linud b Facilitate th craatan of your
Mot Updales using Weblipdate oritr after 8.2 embedded platiorm
Current 9.1i-Feb 2008
IWodelsim XE Libaarles 1 aaen nen | Db &
& & goEs
o o = o o [ o SH =1
U ISE0| CHR HES 225t Xilinx A4l AZEQE O 2He XS TISsHA gLt
o [ = = = o
U oS Sols AtEol S2 otolc|7t QoW oto|C|E Y2istn g HAIZ Hoizta, ofLH
RE Z9| Create an AccountE Z&5t0] ALXIS| 7|2 FEE st guch x7|0l= o2
it o A [ = =
of #et 7|2 FE YHES EoFT JAFUCH MM AME ZodEs Aol HES Meis] =3
o o = Ex= 5 A O A o =
U ohs O82 g Args MElS BgE 20T AgUch AR J¥2 MM S5
=L AO o o — 5 =
OfoIC|E 7HX|2 2a¢flsts 2&s Holn U1, RE & JE2 U2 = AR gt F7+ o

270



] v i

DR BRE 20 BAENY END ERVH

Q-0 K[

Sau geanen @ 2-5 |

ing comy sl gnlryl jsn TsMude:

/@i 3

PROCUCTID-WPEZ

S EJUE 28 7 % @S o

$7XILINX

Language | Dotumentaton | Oownicad | Legin | ContactUs

Enter KeywordPart #]

_jl | Enlire Ste | [Search |

Advarced Sewch

Feedback | Silemap | Tn

Xilinx Software Registration:Log In or Create Account

| Already Have a Xilinx.com Account | am Mew to Xilinx.com

¥ your User 1D and Passward
ck e Log in° button
* Required Field

By creating a Xiir.com account you can
= Rocee Fenice Fack Notfications

* Access our Download Ares

UseriD*  [isheool = Receivn infarmation on Nrw Products

Password * ssssess
[ remamber me
+ Lenin 2

torgot my wser ID ar passward

ademarks | Privacy | Legal @ 1994-2008 Miling, Inc. AN Rights Resened

E

B @ e

DR BIE =W

G- O ¥

BAENN EID SRR

B Pauhmm @ -5 8- [J@E 4

2001 g ity werw, eling, comyinoecl_reg diEplay. 53800, S0 TEV_Sessioni D@ @@ @M1 11, 115413 Engineil

3

~ @os 220 & @5k

EXILINX

Languape | Documentaben | Downioad | Legin | ContactUs

Enler KepwnrdPan #

; i.__ Entire Ste ~|[(searen ]

Acdonrned Seeh

ISE WebPACK Survey
* aaquisd fiakl.

doh Fumction * EngineerHardwatn v
Indusry © Academic/Research ¥
Prsfenrad Distritator No Preference &
o target with this nm;i . B e

CconFunnge PLAI CPLDS
[l cooturnenn s

[Spartan-iii Famiy FPGAS
[¥] Spartan-3 Family FPoas
Clvirten € Famiy FRGAs

[ virtas || Famity PP AR
[l virten. 4 Family FPAs

Olnane
Clurikngsm
S
1 this far an acther desin Yoz -
| acknowtedge that WabPACH
technical support i ollesed ony
heotigh th wobsho

stppoidlin com *

Feedback | Sitermap | Trademarks | Provacy | Legal  ©1994-7006 Mikn, Inc. AN Rights Resenved

L&

B @ e

U o|FMX| 2P Xilinx ISE WebPACKE gt ZFH|E o Z}&LICH Ch2el aZME M

HBE—COMBO Il User's Manual and Lab Guide



21210
WebPACK

ol M

Download ISE

e B2E 2209 §AF2KA S0 SEEH

Qiz- Q- KA Loa e @ -5 @

/@i 3

D) | ) g wewwilins, comy i eil_reg_process_stepn. isn 7BV,

v~ BJOiE o8 " & - G Snash i

Language | Dacumentation | Oownioad | Login | ConactUs

2 XILINX

Enter KiywoedPan #

| [(Saaren’]

Aipsanced Sewch

Entirt: Site:

Hedo, sung-ryeck ng.
Isheoa . Lixg Out|
Thank youl
You have completed the software registration process, The
Xl DEVEIpMENE System was reg witf e oliowing
infarrmation

Mame: sung-hyeck jung

Emall Adoress. jsheeel@hanback.cokr
Froduct ID: NWW1234587T89

Reglsiration 10 Mot Applicable

“four Rigistration 1D, which is used duing the software
Installation process, nas heen sent via emal m
|shcook@nanback co kr,

Downioad ISE WebPACK

IF L Rane any questions ltgar\:llng SOftware registration,
please e-mal ding Customer Serdoe for assstance

—
() "rmm )

Please take this moment to 3 foir personay
wil prodaciivishy nOUfy you of Enportant procwct and
documentation cRANOEs Dassd on your sSlected Iterests

4. il

Hiling Home Page

Click here 1 Cresle or Channe your maling list options

Feadback | Sitemap | Tracemarks | Privacy | Legal @ 1094-3006 Miinx, inc. All Rights Resenved

‘QF_FB

® @ oER

U ol #olre= %
M MEstHE el Ato|=E 226t Z2aMs o2
U olgA mus o
nets g2 8= 9I 2lojdiA mAS of2d

AE 2EHFD

272

AE LI of FHo

07|= Quartus
Ct2 2=9| otx|at ¢



n@Ee B3 N @AENE 3D SSWH

Q- Q HRAG Leufrin @ -5 #-UJ@H 3

) |1 it wrwewe aclinos, com/webpacky’ ~ Bug o " &§- §ongh
Language | Dotumentaton | Oowntoad | Login | ConbactUs
®
$7 XILINX i
| Products/Services
Advarced Sesrch
| Products & Services
Siicon Devices | Deshgn Todls | Infellectusl Property | Reterence Designe | Devetopment Boards | Services | Thind Party
Home : Eroccts & Serdces | Desion Took - Logic Degkn - (SEWELPACK - ISE WetPAGK Downiosd
Logic Design ISE WebPACK Dy
15E Feundation S Qrdur BSE WeDPACK
1SE WebPACH 0o
156 Clagsits. ‘ﬁﬁ'
Diesign Endry m beth Mict os o Windows aned Linux, Product Detalls
BRI » I5E WebPACK FAQ
Implementation & Rl Wifat mation
C":U“'m" " + ModekSir Xiling Edticn
Varification 1 Toch Tips
o Lt gign1SE WBPACK - Webinstan Downiod Sice S (T
cad Dasign Microsof Windaws %P § 2000 Professional TET ] Helps Start You OFf
Tchniquis Fed Hat Enterprise 3 and 4 LineWs (32-0ip @ 1548 i
Embedded Design ISEWebPACH - Sinole File Dowmiload 1
DEP Design Micrasof Windaws XP / 2000 Professional 470 M
Optionai Products Red HIERlerpee 3 3nd 4 Lingx W (3260 1001 MB
K-Lab
Micrasaf Windaws XP § 2000 Professional 30 ME
Red Hat Erterpriee 3 and 4 Lini W3 (32.6m F) 303 MB
ModedSimn Kilin: Cdition- N (MKW,
MicrogoRWindws XP J 2000 Professionsl 103 MG
Dawnboad Notés
1. Tuen offviny N 10 rLCe EEHLAoN tims
2. ‘You must be logged on as oot in order 1o instsd catle drivers on
nux
3 Users instaling ISE WeBRACK ram e Binghs Fils Download
Madules also need o dewnload and install the stest Serdce Pack
Fondnack | Shemap | Trademarks | Privacy | Logatl S 19842006 Hiling, Ing. Al RIS Résind
|&as ® P oER

HBE—COMBO Il User's Manual and Lab Guide




