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2.
Quartusll
& Quartuz I
File Edit Miew Project Assienments
[ Mew.. Ctrl+M
= Open.. Ctrl+0
Cloze Crl+Fd

@ MHew Project Wizard..
E}' Open Project.. Citrl+

File -~ New Project Wizard

Project Wizard 0 Wizard Next

Mew Project Wizard: Introduction |

The Mew Project Wizard helps vou enter settines that apply to vour entire project, including the
followine:

#  Project name and directory

# Mame of the top-level design entity

# [ezign fileg, other zource files, and libraries to be uzed in the project
# Device and family to be uzed for compilation

& EDA tool zettines

“ou can chanee the settingz for an existing project and zpecify additional project-wide settings
with the Settings command (Assignments menug. ou can use the various

pagez of the Settings dialoe box, including the Timing Settings, the Default Parameter Settings,
and the Default Logic Optioh Settingz pages, to add functionality to the project.

[ Don't show me thiz introduction aeain;

Back [ et | Fiisn | et |
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Project Wizard 1

Mew Project Wizard: Directory, Mame, and Top-Level Entity [page 1 of Gl x|

What iz the working directory for this project? This directory will contain desien files and other
related filez azsociated with this project. If vou tyvpe a directory name that does not exist,
Gluartuz I can create it for wou.

IO:;"quartusftest:" |
What iz the name of this project? If wou wizh, vou can use the name of the project's top-level
emtity.

[fulladder _|

What i= the name of the top-level entity in wour project? Entity names are caze sensitive, g0
the capitalization must exactly match that of the name of the entity in the file.

[fulladder L

Back [ MNext | Finish | et |

(Y)

Cluartus T X]

& Directory cfquartusStestd does not exist. Do wou want to create it7?

JLAT £,90,37 () |

(N)
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Project Wizard 2 /

Mew Project Wizard: Add Files [page 2 x|

Select the desien files and software source files you want to include in wour project. Click &dd
&l to add all desiegn files and software zource files in the project directorsy.

Mote: it i optional to add files here unless vou have desien files not contained in the project
directary, or files in which the file hame iz not the zame az the entity name.

File name | Type |

fdd Al |
Bemove |
Properties |
L » |
R

If wour project includes libraries of custom functions, specify their
pathhames:

Ilzer Library Pathnames.. |

Back |  Mext | Finish et |

Project Wizard 3

x|

Specify the other EDA tools —— in addition to the Gluartug I software —— that wvou will uge on this

project.
EDA tools
Tool type | Tool name -
Dezien entryday
Simulation < Mone
Timing analvziz < Moner
Board-level <Mone |
Formal verification < Mone
Fezvnthesiz < Mone> ;I
— Tool settings
Tool type: Design entry synthesis
Taoaol name: “Mane j
[T Run this tooll automatically to eynthesize the current desien Settines... |
Advanced |

Back I Mest I Finizh a7 )],




Altera Quarusll FPGA 2004/08/06
mail: machida@maizuru-ct.ac.jp

Project Wizard 4 MAX7000S

Mew Project Wizard: Device Family [paee 4 of 6l x|

Which device family do wvou wish to target?

Do wou want to aszign a specific device?
v Yes
= Mo, [want to allow the Compiler to choose a device

Back [  MNest |  Finish oot |

Project Wizard 5 MAX7128SLC84-15

Mew Project Wizard: Select a Target Device [page ! EI

IUge the Filters settings to contral the devices that are displayed in the * Available
devices" list. Select a device in the list, and click Next to continue.

Hvailable devices:

EPM 0645 TIT00-7 ;I
EPM70645TiC100-10

EPMI285LC84-6

EPM285LC84-7 Pin count: I firvy
EPM 285008410

—Filter=

Package: I Birvy

Ll L] L

Speed erade: I Birvy

EPMA2850CT00-6 J “oltage: B0V
EPM 285001007
EPM2850C100-10
EPM 2850110010
EPMA2850C100-15
EPM A 2850C160-6
EPMA2850C160-7 ;I

ChokdTH O Sw™1 8m An

Back I Mest I Finizh a7 )],
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Project Wizard 6

Mew Project Wizard: Summary [page 6 of G]
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( )
VHDL
& Quartuz I
File Edit Miew Project Assienments
[ Mew.. Ctrl+M
= Open.. Ctrl+0
Cloze Crl+Fd
@ MHew Project Wizard..
E}' Open Project.. Citrl+ File - New
/ (Block Diagram/Schematic File) OK
Mew x|

Device Dezien Files |Su:uftware Files I Other Files I

AHOL File ] ]
Block agramsachematic Fi
EDIF File
Yerilog HDL File
“WHOL File

] I Cancel

VHDL
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c:/quartus/libraries/ +

pin input

OK

ymbol

Librarigs:

EE cfquartus/libraries/
HE megafunctions
HE others
FHEr primitives

HE buffer
HE logic

FHED other

& pin

© LAY bidir

LEL output

pin_name D_I%EI_
T HET storaee | o
e TEme S RS S o
oo Jinput _| N
T T Bepeatrinsert made INHHBHINHHENE 5
LI— [T Ihsert symbol a8 Black | 4
= Launch Megaiblizard Rlue=Tn I
Megaliizard Plug-ln Manager. | |2 0o
ew C
“infar
primitive  pin output primitive logic AND2 XOR

ctrl-C,ctrl-V

+ AN |
- | BT - ] 5
I res e i . :D_ CUTEIT == "p_fiasmad
1.
Lol ] il
' P e ::I"]_‘-\.\_\.\..:I [ur_rurrﬂ
oo | _nae] :;_*E_ . - rra —_
e

-
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( )
(MAX+PLUS2 )

— SR Pyl ]

. ST [ F_ramas

-lI I "_..ﬁ

pin name (

1l | P

&, Quartus I - c:/qua

File Edit Miew F

[EELIC]

halfadder.bdf ( )

10
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(RIS 2A5PN

=

Iﬁtest j el gl

_Jdb

27 IRt fhalfadder (BT |
271 ILDIEART:  |Block Diaeram/Schematic File Gbdf) x| F ) |

W &dd file to curent project

A

( ) File - Create Update - Create Symbol Files for current
files Symbol

Projects

File Edit Miew Project Aszzienments  Processineg  Tools  MWindow  Help

o oo L2 | @B T >k
[= Open.. Ctrl+0 _
Cloze Citrl+F4 £ halfadder bdf

@ Mew Project Wizard..
E;]‘:-? Cpen Project... Citrl+.J
Convert MAaX+PLUS T Project...

Save Project

Ciloze Project

E Save Gt +5

Save fs.

Save Current Repart Section Gs...

Eile Properties..

Expart..

Convert Programming Filez...

[ o PP - o T VN M T I

11
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OK

Cluartus 1T
& Quartuz I
File Edit Miew Project Assienments
[ Mew.. Ctrl+M
= Open.. Ctrl+0

Cloze Crl+Fd
@ MHew Project Wizard..
E}' Open Project.. Citrl+ File - New

/ (Block Diagram/Schematic File) OK

x

Device Design Files |5|:uftware Files | Cther Files |

GHOL File ] ]
:Block Lhagram/achematic Fi
EDIF File

Yerilog HDL File

WHOL File

] 4 I Cancel

12
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Project

Libraries:

Fl & Project

EEE c/quartus/libraries
HE megafunctions
FET others
EHE primitives

HE buffer
HED logic
HE ather
FHED pin

e tlstu:urage '—b -
SEEEEEES R - SRR
N (T N |
Coioinl |halfadder | D
L1IUII T epeat-insert mode SRR
q [~ Ihsert symbol as block N
™| Launch Mezailizard Plug=Tn CLlILiiiiiiiiiiiiin
.......................... uar
L zehieye PR (e ey, | | ma
cancel_| =
o
=00 2]
halt kit
R — L ] ;'_-\"'_;_l"_"I.I'.LI'_l—x::
' 3& b = LI ;
el ik
1.4 T
4] | M.
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o, Quartuz I - cigua

File Edit Miew F

i=E=3"1r=2
(4 )
fulladder.bdf ( )
x|
IREIBHAC: [ test - = Bk E
_1db
i) halfadder
e N I (BT I
271 ILDIEART:  |Block Diaeram/Schematic File Gbdf) x| F ) |
W &dd file to curent project
A

14
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& Cuartus I - cfquartusAestAulladder - fulladder
File Edit ‘Wiew Project Aszzienmentz  Procezsing TOMg Mfindow  Help

JJD@E|§|%E|K‘J ﬂ|h;?|=s’@%| ﬂh;h@|t

- :;IZII ||T | %haﬁ'ﬂddﬁf-t"jf Start G-:umpilati-:un|

OK

8 fulladder Gompilation Repart I [ |
=F'— Compilation Report Flow Summary

B Lezal Motice
S Flow Summary
BB Flow Settings
BB Flow Elapzed Time
EhB Flow Log

&1 Analyzis & Synthesis
&H[ ] Fitter Flow Status Successful - Fri Jul 16 15:45:24 2004

&1 Azsembler Revizion Mame fulladder
%D Timing Analyvzer Top-level Entity Mame  fulladder
Family MAXTO00S
Device EPMT1285LCE4-15
Tatal macrocells 2512801 %
Total pins Q76813 %)

Cluartuz 11 1'

@ Full compilation was successful

15
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Vector Waveform File

x|

AHDL Include File

Block Swmbal File

Chain Description File
Hexadecimal (htel-Farmat) File
Memory Initialization File
SignalTap I File

Tcl Script File

Text File

Sfector Wayvetorm F

o |

Cancel

Insert Node or Bus

Wave form Name .
(Bwaveicrmto =loi x|
Master Time Bar:| 1046ns  o|*|Porer 180ps  Iiierval| -103rs  Start| Ercd
Pes 100 re 200 s |
Ham: |"i'ﬁ,ﬂ || 045 re
[T} Tl = '!'I
i o
f el
[ Feert Nodeor Bus_________|
Pesigrment Editor  OrlShifteA
Zoarm k
KIN L]

16
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Node or Bus Node Finder

Iheert Mode or Bus x|
Hame: || | (] 8 I
Type: [PUT =] Gancel |
Malue tvpe: IQ—LeveI LI Mode Finder.. |
Fadix: I Hexadecimal LI
Buz width: I'I
Start index: ID
[ Dizplay grav code count as binary count

Node Finder Filter  Pins all _List |

=

prue |5 =] Edtr[Fws 41 =] o | g :'Ll o |
Lasty, e [ Exid] 2] 7 i srtims i | Cancui |
hadar Twng Nz _
Myse [ Agsmrenm [ Tipe | T [ paroemn, | Tope |
A Urszzmres Inpad B il lede s Lremnared  Inpaid
b Lrashared gt B Fudlspos b rongered I
[T 28] Urannmred il il bber |1 T T T ST
4ioa Urazzgrad i 45 jrd lecicar e Uraaagrad (i
o Lracograd  Chiipad o il lacites | Ursccired  Duipad

i 3 |

Jiid |

]

]
i | L | | L |
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Inseet Node or Bus OK
Iheert Mode or Bus x|
Marme: I**Multiple Items* (n]'8 |
Tvpe: I**Multiple Ttemss |
Malue tvpe: IQ—LeveI LI
Fadix: I Hexadecimal LI
Buz width: I'I

Start index: ID

[ Dizplay grav code count as binary count

a,b,ci E
|¥&

A Period 20nsec

B Period 40nsec

Cl Period 80nsec
Period

Wﬁk. =101 %]
% E Magter Tene Bar | 1045ns  o|+|Poimter| Ops  Itervak| -1045ns Start| Ops  End| 10us
9 | e [ | e e
[ . s ]
™ a HD
RE el HO
A A floe| s HO
= £ o0 HH
EE L 5 H X
o
YEPE
b
LF!
41 -+

18
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J>@ Period( )

Clock x|

— Baze waveform on
" Clock =ettines:

| =
f* Time period:
Period: |5EI Ins j
Phase: |EI.EI Ins j

Duty cycle & |50 =

| (] 8 I Cancel |

a,b,ci
Period
_lol x|
Mazter Time Bar: 0 p= i| v Pointer:| 836 n= Interval:l 3346 n= Start:l End:l
p= 4D.EII nE EEI.EII nE 12EI.!:I nE
Name Uacllusgat |
(1 HO
[ HO
(1 ci HO
Lo 4 co H
fo 3 = H

19
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o, Quartuz I - cigua

File Edit Miew F

i=E=3"1r=2
fulladder ( )

x|

REIBBAG: [ test | = B e Er

| 1db

74 BN [Fulladder {BTF(5) |

2r L AEER T I‘-.-‘eu:tu:ur Waveform File Boewf) | )L |

v idd file to current project

S

20
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Tools - Simulator

|I.:..:.|g ifindow  Help

Bun EDA Simulation Tool
Fun EDA Timing Analvzis Tool
Launch Software Debugger  Girl+5Shift+D

ﬁ Compiler Tool

@ Simulatar Tool Simulator Tool

¥ Timine Analyzer Tool Simulation mode  Functional
@ Chip Editor Generate Functional Simulation Metlist
&y RTL Wiewer

im oignalTap 0 Logic Analyzer
@ Proerammer

OK
:":‘\ Megawiizard Plug-In Manager..
i) SOPG Buider. COTTE— )
Tl Scripts.. -
P ‘_:) Furcrboral s iswilrbon retist peneration was successul
Customize..

Options..

Lizenze Setup...

i &, Simulator Tool =10 xI

Simulation mode: Functional Generate Functional Simulation Metlist I

Simulation input: | _|

—aimulation period

& Fun simulation until all vectar stimuli are used

= End simulation at: 100 Ing j

—Simulation options
[v Butomatically add pinz to simulation output waveforms
[T Check outputs

[T Setup and hold time wiclation detection

[T Gliteh detection: |‘| I I”S ;I

[T Overwrite simulation input file with simulation results

£
00:00:00

E_'L atart | @ Stop | @- Cpen d:-—‘_% Fepart

21




Altera Quarusll FPGA 2004/08/06
mail: machida@maizuru-ct.ac.jp

Simulator Tool M

OK
=, Simulator Tool _|_|- | EI
Simulation mode: |Funn:tiu:una| LI Generate Functional Simulation Metlist |

Simulation input: | _|

—aimulation period

* Bun simulation until all vectar stimuli are used

 End simulation at: |00 Ins

—aimulation options _ _

[V Butomatically add pins to simulation outp @ Simulation was successful
[T Check outputs
[T Setup and haold time violation detection

[T Gilitch detectian: 1.0 Ins ]

[T Cwerwrite simulation input file with simulation results

000002

_E_’I_ Start | @ Stop | I;T} Cpen 'EE% Feport

1 Mazter Time Bar: 0 p= 4| *I F‘u:uinter:| 448 n= Interval:| 448 ns Start:|
Mame alus at pE 4EI.EII hE EEEI.EII hE 'IEEI.FI hE
0 p= ?IS
| = oL gy LT 1
""" ji (s Ho o [ L
""" ' o HO | |
= oo HO | |
Lo £ HO

22
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tAfulladder - fulladder

fzzignments  Processing  Tools  Win

Er?” Device..
: 9 Azzien Pins..
: %2 Timing Settings..
" %2 EDA Tool Settings..
o Settings.. Ctr +5hift+E

Wizards

ﬂ:s::s:igr'umer'ut Editor  Ctr[+Shift+8

Bemove Azsignments..

[& Demote Besienments.
1% Back-fnnotate Assignments..

Import Assighments..

2004/08/06
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@ Timing Clogure Floorplan

Loeiclock Reeions

Assignment - Assignment Editor
Assignment Editor 1=

al] =
D e E--‘F-!'I"f*'i"lﬁ - e
T = T — _|. ] 1G]
rr— T || R ol
i Corpe e ety S
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¥
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. Ll
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To <<new>> Location <<new>>
( ) 1/0( LED)
To Lescation [Genersl Function  |Soecisl Function [ Reservend
1 FIN_+3
z b [P _51
3 o FIN_45
4 o PIN_57
5 Lo 23 .HH'.A.E
& et I
1 FPGA
1 GND | 8 1/058 | 15 1/067 | 22 1/076
2 1/055 ]9 1/061 | 16 1/068 | 23 Vcce
3 GND | 10 1/060 | 17 1/069 | 24 1/075
4 1/054 | 11 1/063 | 18 1/070 | 25 Vcce
5 1/052 | 12 1/064 | 19 1/073 | 26 1/079
6 1/056 | 13 1/065 | 20 1/074
7 1/057 | 14 Vce 21 /077
2
SwW H L
1 40 49
2 41 51
4 39 45
8 37 44
( )

. Quartuz T - cfqua

File Edit Miew F

i=E=2"1r=2

24
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OK

=10l |

B f1ylad pilation
H %a Compilation Report W SLITary
| B Leeal Notice
EHEE Flow Summary
SHEH Flow Settings
BB Flow Elapsed Time
B Flow Log

%I:I fnalysiz & Synthesis

& Fitter Flove Status Successful - Fri Jul 16 16:25:08 2004
&[] Azsembler Revizion Mame fulladder
[+-&H] Timing Analyzer Top-level Entity Mame  fulladder
Family P A 700055
: Device EPMT1285LC84-15
i Total macrocellz 2512801 %)
] Taotal ping 0763013 %)

Ciuartuz 1T x|

@ Full compilation was successful

FPGA(CPLD) (fulladder.pof)

25
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( )

Toolz  Window  Help

Bun EDA Simulation Tool
Fun EDA Timine fnalyziz Tool
i Launch Software Debusger  Cirl+Shift+D

ﬁ Compiler Tool
I Jah Simulator Toal
! BY Timing finalyzer Tool

<22 Chip Editor EPGA
i & RTL Wiewer

Tools - Programmer

FPGA

_ _ Programmer Mode
i B2 SienalTap I Logic Analyzer .
E @ [T — JTAG Program/Configure
:"j:\ MegalWizard Plug-In Manager... W Start
5] SOPG Builder..
Tl Scripts..

: Customize..

Dptions...

Licenze Setup...

Qe =181

X, Hardware Senp. | | BvteDlasteriy [LFTT]
| Mode: [TTeG I
Progress: | 0%

o e St Fili Desvic Chacksum | Upsecods Pmn.arn.r'
Cionl e

i Gy 1 rtusdtestfulladderpof  EFMZB50E4 DO ET8H L0 FFF =
i duno Datect
% Delete

[ Aad File.
& Charee File
B coeFil=
(8 Add Device_
#

¥

26
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A. MAX7128S
MAX7128S
24 1, 2 MAX7000
Altera http://www.altera.com

10pindA—Jlb~u4%
40w k57
o

A A=k A{9¥F

NI LAER

o

1dpin ICU 4w b

26pinad — Jla w &

27

Py o3 2MTSETYT.
HEERY &S

trap Leg
—— Bt X

-
LY

ETOLy 2HAERYRTTCEZL.
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3. FPGA
1 2 10pin 1
PLCC 84pin 1 2  26pin 1
DIP 14pin 1 1
103x 8 2 470Q 1
2 LED 1
4 MAX7128S
1 GCLR 21 1/0 41 1/0 61 1/0 81 1/0
2 OE2/GCLK2 | 22 1/0 42 GND 62 TCK 82 GND
3 Vce 23 TMS 43 Vce 63 1/0 83 GCLK1
4 1/0 24 1/0 44 1/0 64 1/0 84 OE1l
5 1/0 25 1/0 45 1/0 65 1/0
6 1/0 26 Vce 46 1/0 66 Vce
7 GND 27 1/0 47 GND 67 1/0
8 1/0 28 1/0 48 1/0 68 1/0
9 1/0 29 1/0 49 1/0 69 1/0
10 1/0 30 1/0 50 1/0 70 1/0
11 1/0 31 1/0 51 1/0 71 TDO
12 1/0 32 GND 52 110 72 GND
13 Vcee 33 1/0 53 Vce 73 1/0
14 TDI 34 1/0 54 110 74 1/0
15 1/0 35 1/0 55 1/0 75 1/0
16 1/0 36 1/0 56 110 76 1/0
17 1/0 37 1/0 57 1/0 77 1/0
18 1/0 38 Vce 58 1/0 78 Vce
19 GND 39 1/0 59 GND 79 1/0
20 1/0 40 1/0 60 1/0 80 1/0

28
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B.
Altera 1 ( )

1G-Pin Plug Connections

vee I
u@
33
25-Pin Male Header 7
Connections <
—
[
—-3
> 8 QJ\ZI
— 8 1 <1
5
7 <
z 2,10
10 L —
GND
—12
—1
—18
15
—1825 |
GND
Color Strip
0.250 Typ.
e 0.700 Typ. ]

29
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S
Pin Signal Name Description Pin | Signal Name Description
1 TCK Clock 6 - No Connecnt
2 GND Signal GND 7 - No Connecnt
3 TCO Data from device 8 - No Connecnt
4 VCC Power supply 9 TDI Data to device
5 TMS Control 10 GND Signal GND

y e

UL~y L & L
& 4 ¥ = urdgz qng—( \

01

30

A £ — LUTd(]



