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2.2 AN Nkt d

2.2.1 BN TIEEXHRMEmERITIH
(1) FE— Xk,

(2) g7 EPF S IR A

New Bl

Dievice Design Files | Other Files I

AHOL File

Block Diaarams5chematic File
EDIF File

SOPC Builder System

Yernlog HOL File

YHOL File
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2.2 REBMN T kit d

(3) g E KA.

&', Quartus II - [Block1.bdf]

@ File Edit Miew Project Assignments Processing  Tools  Window  Help

D@ H (&[4 B o Axrees |

L
L

Project Mavigator '+ * ] Block1.bdf |
Entity — e
Cnmpilatinn]‘[ierarch}' EE R

QNI BT P L

..........................................
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Librarnes:

F4374m -
437 4nt
4375
4376
FA37T
f4377h
4378
4379

1|E:

74381
4382
74385
74386

e e e s m e e m e A m AR m R e m e A mm A n e ne mn e s

CICILC L C L L L

=) i#EElEID

Mame:

74390

[~ Bepeatinzert mode

[ Inzert symbol as block
I Launch Megawizard Flugn

Megaiwizard Plug-ln Manager...

LCancel

ok |

ZZZZZZZZZZZZZZZZZZZ; 74350 S
S = Te I *IG.-'-‘«—EZZZZZZZZZZZZZZZZ::ZZ
Ll CLkA, *IGEI—EZZZZZZZZZZZZZZZZ::ZZ
SN = o [ L= 1@12—;::::::::::::::::::::
SN “IQD—;ZZZZZZZZZZZZZZZZZZZZ
SN 2O
DI = b ol EGEEI—EZZZZZZZZZZZZZZZZZZZZ
SR = b EGC—EZZZZZZZZZZZZZZZZ::ZZ
Ll e 2CLkE EGD—EZZZZZZZZZZZZZZZZ::ZZ

................... st DUAL COUMTER

-
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(4) HFE

wFFile—~Save Asfig %, RIS WILKISIHRELA
d:\ MY_PROJECT, F# 4 Acntl0.bdf, #HIN
4] Do you want to create...” i, FHBEEH R
H, WEEHANGETRERE. FRG w14, ikl
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2.2 AN Nkt d

2.2.2 GIEIE
(1) FIABEIHITEEHEA.

Mew Project Wizard: Directory, Mame, Top-Level Entity [pa

Wihat 1z the working directary for thiz project’?
[D:\my_PROJECT

YWihat iz the name aof this project’?

|EHT1III _|

YWihat iz the name af the top-level design entity for thiz project? This name 12 caze sensitive and must
exactly match the entity name in the design file.

|EHT1III _|

Lze Exizting Project Settings .. I

K2-5 FIF“New Preject Wizard” )& T.#cnt10




2.2 AN Nkt d

(2) BBV IMALTRES .

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

Select the dezign files pou want ko include in the project. Click Add All to add all design fles in the
project directory to the project. Mate: vou can alwayz add deszign filez ta the project later.

File narme: Bidd...
File hame Tupe Add Al
CHT10.bdf Block Dia...

Hemowe

Bl2-6 R BT SRR SCAE AR In A REE T AR



2.2 AN Nkt d

(3) EEHFSFH

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

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

— Show in Yeailable device' list

Cyclone Il ;I

Eamily: Package: I POFF = I
T arget device ) -0a
™ Auto device selected by the Fitter Pin gount:
i+ Specific device selected in ‘Swvailable devices! list Speed grade: IB j"

Svailable devices:

1.2
[v Show advanced devices
[T HardCopy compatible anly

Core woltage:

Mame I LE=z I b emar. .. I Embed... I PLL |
EFPZCEQ202CE 4608 119808 26 2
EPZCEQ 20218 4608 119808 26 2
12 8255 536
— Companioh device
HardCapall: I ;l
¥ | Limit DSE & Béd to HardCopy || device resources

Hext >

< Bacle I

Finizh

HEiH

Kl2-7 % HISEEP2C80Q208CS8




2.2 REAMNT X&it@ S

(4) THKRE.
(5) &RIKE,

% Quartus II - D:/my_PROJECT,/CNT10 - CNT10 - [CNT10.bdf]
File Edit jew Project  Assignments Processing  Tools  Window  Help

DEH &) B2

]

3 Cu ||I:MT1D

Flxe@ee || »

1
]

Project Mavigator

* CHNT10.bdf

Entity
Cyelone II: EPZCEQ20SCH
b % CHT10
:D_ ............... ?F'-I'-II:IE 1CLR 1o,
L : } 1CLKSE  10B
--------------- ;
D """"""""" Ly S TelkB  1ac
T -

K2-8 CNT10 L4 %
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2.2.3 TNgesh

K2-9
743900 E{HR

74390 (Counter)

Facrofunctions

Dual Decade Counter

Default Signal Levels:

AHDL Function Prototype (port name and order also apply to Verilog HDL):

FONCTION 74390 (lclr, lclka, lelkb, 2elr, 2clka. 2clkb)

EETURNS (1lgd. lgc. 1gb. 1ga. Zqgd. 2qgc. 2qgb. 2gad:

nputs | Cutputs
CLR CLk | QD QZ QB 1A,
H # | L L L L
L 1 | Count
Fossible Counting Configurations:

Decade: QA Connected to CLKE |  Bi-Cuinary: QD Connected to CLKA,

Count | D Qi DB 24 | Count | QA il Qi QB
0 | L L L L | O | L L L L
1 | L L L H | 1 | L L L H
2 | L L H L | Z | L L H L
3 L L H H | 3 | L L H H
4 | L H L L | 4 | L H L L
5 | L H L H | & | H L L L
b | L H H L | B | H L L H
7 | L H H H | 7 | H L H L
g | H L L L | & | H L H H
=) | H L L H | 8 | H H L L



2.2 BRERAHNF XAt S

2.2.4 RiFANZE

(1) %&F
FPGAH brith

Fro

Settings - CNT10

Categony:

-

- [Feneral

- Files

- Uzer Libraries [Current Project)
- Device

- Operating Conditions

- Yoltage
- Temperature

[yl

- Cormpilation Process Settings

- Early Timinig E stimate
- [neremental Cormpilation

m

-ED& Tool Settings

- Dezign Entre/Senthesiz
- Simulation

- Timing Analysiz

- Formal Yerification

- Phzical Synthesis

- Board-Lewvel

halpziz & Synthesiz Settings
- WHOL Ihput

- Werilog HDL [nput

- Default Parameters

- Synthesziz Metlist Optimizations

- Fitter Sethings

Phwzical Synthesiz O ptimizations

- Timing Analysis Sethings
- pgsembler

.~ A\

Select the family and device wou want to target far campilation.

j — Show in ‘Available devices' list——

Package: I POFF - I

Eamily: I Cyclone [l

Device & Pin Options...

Pin count; 208 =
— Target device
i Auta device selected by the Fitker Speed drade: IE jv
{+ Specific device selected in Available devices' list Core voltage: 1.2Y
€ Other: n/a ¥ Show advanced devices

[T HardCopy compatitle only

Ayailable devices:

I ame | LE= | kemor... | Ermbed... | PLL |
EF2C5020808 4608 119308 26 2
EP2C5020818 4605 119808 26 5
EP2CBO2065 SORG  1EREGE a6

K2-10 %F Hirds{EEP2C8Q208C8




2.2 BRERAHNF XAt S

2.2.4 RiFANZE

(2) EHEARERIFH TIET

Device & Pin Opltions

Izl -Furpase Fins I Yoltagze I Fin Flacement

Error Detection CEC I Capacitive Loading I Eoard Trace Model

reneral Configuration I Frogramming Files I Ummzed Fins

Specify general device optionz. Theze options are not dependent on the configuration
zcheme.

il configuration after error
[1Releaze clears befare tri-ztates

[JEnable uzer-zupplied start-up clock [CLELSRA)
[]Enable device-wide reset [DEY_CLRN)

[ JEnable device-wide output enable [DEY_0E]
[JEnable INMIT_DOME output

Ophiors:

[ Auto uzercode
JTAG uzer code [32-bit hexadecimal]: IFFFFFFFF

B 2-1 1k Fefc B A F R TAE 5



2.2 BRERAHNF XAt S

2.2.4 RiFANZE

(3) EFEhC B4R 2.

Device & Pin Options il
Dual-Fuarpose Pins I Voltage I Fin Flacement
Error Detection CRC I Capacitiwve Loading I Board Trace Model
ireneral Configuration | Programming Files I UTnuzed Fins I

Specify the device configuration zcheme and the configuration dewvice. Mate: For
HardCopy I, these zettings apply to the FPGA prototype dewvice.

Configuration zcheme: | Active Senal [can use Configuration Device)

Configuration mode:

[
]

Configuration device

W LUsze configuration device: EPCS1

Configuration Device Dptions ...

¥ Generate compreszed bitstreams

El2-12 EFEACE A1 5 48 5



2.2 BRERAHNF XAt S

2.2.4 RiFANZE

(4) EFmLBE.
(5) EFHiRaFNE T HEPIRES.

Device & Pin Options

Dnal -Furpose Fins I Yoltage I Fin Flacement
Error Detection CEC I Capacitiwe Loading I Board Trace Model
reneral Contiguration | Programming Files I Unus=ed Fins

Specify the device configuration scheme and the configuration device. Mote: Far
HardCopy |1, these zettings apply to the FPGA prototype device.

Conbiguration scheme: | Active Serial [can use Configuration Device)

Configuration rmode;

Caonfiguration device
W Use configuration device:

LEonfiguration Device Dptions ... |

v Generate compressed bitstreamns

El2-12 EFEACE A1 5 48 5



2.2 BRERAHNF XAt S

2.2.5 2ERIF

B Froject Mavigator

A 4

Entity

Logic Cells

Cyclone IT: EPZCEQZ0SCH

|

2

-Hierarch_l,ll Files | 6P Design Units |

Skatus e x
Modul e Frogress 5% | Time (
Full Compilation [EE] |0o0:o0:
-hnalysis & Synthesis e |0o0:00:
~Partition Merge IEE] | oo0:o0:
~Fitter IEE] | oo0:o0:
- hssembler IEE] | oo0:o0:
~[lassie Timing Analyzer| [DNDDNSINN |00:00:

5 CNT10.bdf

%@ Zompilation Report

5B Legal Motice

-¢=HEE Flow Summary

- ¢=h B Flow Settings

%@ Flows Mon-Default Global Settings
- ¢=HEe Flow Elapsed Time

~ZH B Flow Log

EEI--%D Analysis & Synthesis

Quartus II

@ Full Compilation was MOT successful (1 error, 1 warning)

I @ Compilation Beport - Flow Summary

Flow Status
HBuartus IT ¥ersion
Revizion Hame
Top—lewvel Entity Hame
Family
Device
Timing Models=
ﬂ nE requirements
gic elements
il combinational functions
cated logic registers
gisters
ns

rtual pins

Total memory bits
Embedded Multiplier 9-bit elements
Tatal FPLL=

l 2l
x fﬁi‘ InfD: ool e ol e e e e e e ol i ol il il el O Ol Ol O
3
5#,) Info: BPunning Quartus IT Analysis & Synthesis
Zi Info: Command: gquartus map --read settings files=on --write_settings files=off CNT10 -c CHNTLO
Zi,) Info: Found 1 design units, including 1 entities, in source f£ile CNTL10.bdf

Kl2-13 &fEgEm HIRER R



2.2 BRERAHNF XAt S

2.2.6 INEEMNK

(1) ITHEIEImEDS .

New

Device Design Files  Uther Files l

AHDOL [hclude File

Block Sprmbal File

Chain Descrption File
Hexadecimal [Intel-Farmat) File
Logic &nalyzer Interface File

t emary [nitialization File

SignalTap Il File
Tl Scnpt File
Teut File

Yectar Wavetarm File

K2-14 g RER T



2.2 BRERAHNF XAt S

2.2.6 TIheemsz

(1) ITHEIEImEDS .

{62 CMT10.vhd | & Compilation Report - Flow Summary | T Waveform? vl
Master Time Bar: | 10.55 n= 4| ¥ Pointer:  T.7T5 m= Interwal: -2.8 m= Start: End:
I 10.0 20.
Wam e Value at L P =
10.55 ns= 1D-5i s

..................................................................

K2-15 KX



2.2 BRERAHNF XAt S

2.2.6 Ihgedlisk

(2) WEHERNEXE.

Tirne: |5D Iu& "I ‘ OF. I
Cancel ‘

Kl2-16 WEHREMNEKE



2.2 BRERAHNF XAt S

2.2.6 IhEEMR

(3) FIE XA

>« EB ¥ EE-

5 mv_FROJECT

" 1db

S () | had {®1F (3]
{FiFa=dd (1) I‘.l’ect-:-r Waveform File (4 wwi) ll HiiH

Kl2-17 v Rhs: T XS A4




2.2 BRERAHNF XAt S

2.2.6 IhEEMR

(4) R THEcnt10H)im N5 5 AIBABL MBS T o

ﬁ CHT10.bdf I @ Compilation Report - Flow Summary I ﬁ CHT10.vwf
@ tdazter Time B ar: 11.625 ng 4| | Pointer: .91 us |nterval: M Ius Start: | End:
[:3 A - Value at 111:-;25 5. 1? us 1|:I.2|4 us 15.3|E\ us ZD.4IE us 25.!? us 3|:I.T|2 us 35.8|4 us 4|:I.‘.'-JIE| us 4E.|:IIE L]
11. 63 ns : oI
o @ 4
] CLE E O
1]
- -1 CLE E O - n r
o i =
- Y enb B0 Roce FINLER
E X Cod] 1 B OHCOONNYY M arned: I" vI Filter: IF'ing: all vI Cuztomize. .. | Ligt I C%
1z cout E X % w
o L = Lok i IIENT‘IEII jJ v Include subentities Stop |
o Modes Found:
}@ }@ M ame | Azzignments | Type | Creatar -
}\"E — = CLEK Unazzigned  Input Ilzer entered
£ ann ¥=CLR Unazsigned  Input dzer entered
}@ }@ L COUT Unazzsigned  Output Idzer entered
)@ )@ IF* enb Unazzsigned  Input Izer entered
o g Unagzigned  Output Gro...  User entered |-
Ej';" 2] £ g[0] Unassigned  Output IJzer entered
4 q1] Unazsigned  Output Jzer entered
4 q[2] nazsigned  Output Ilzer entered
LI _’I £ q[3] Unazsigned  Output Izer entered | _ILI
L | * ——

at Sun bug 26 03:08:20 2007
— Sum Aue 26 NAR:=NA:=:24 2007

K2-18 [ TEmERIEAE ST A



2.2 BRERAHNF XAt S

2.2.6 IhEEMR

(5) wERALIE GmABMES)

@ Mazter Time Bar: | 11.625 ns 4| | Pointer: |_
— Time range
[::.':T A H ¥alue at P ps 3 1$ us _
ame 11 B3 n= | [L1.625 ns Start time: |0 pr 7|
i |@\ f =
CLE E O End time: 500 Lz -
.........................................................................
_ CLE E O
B ?-EB enh E 0 — Baze waveform on
ne q B MMM | F £ Clock settings:
AT
o cout x| PRIGRRRIRAR =
1r ri R —
Z ¢ Time period;
}E }E Period: I'I.EI us j
:}E % Offzet: II:I_I:I L= j
C ':3:|
}:: }:: Dty cpcle [(%]: |50 =l
A2 =
Creerwrite CI-:n:kl
— |EE?; %l 0] Caticel

K2-19 AL CLKIE B IS Kl2-20 KHCLKi&E FE#



2.2 BRERAHNF XAt S

2.2.6 IhEEMR

(6) BB E.

Mode Properties

irenieral |
M arme:; IH
Tvpe: OuTRUT |

WValue type;  [J-Level

R adix: Hexadecimal

Buz width; |2

LL| L

[T Display gray code count as binary count

Kl2-21 Aqizx B



2.2 BRERAHNF XAt S

2.2.6 TIheemsz

(6) BE&BIEBABE.

1 ps 2. 12 us 10. 24 us 15. 36 us 20,48 us 25,6 us a0.TZ us

[:"i Hame Value at 1 i 1 i 1 i
A R 11.525 ns
@\. CLE B0 | |
— enb EO |
H ¢ H I T
" COUT B X
4

COTL B X

gk
E""

K 2-22 % B i KR e B



2.2 BRERAHNF XAt S

2.2.6 TIheemsz

(7) FERSHNE.

+- Timing Analyziz Sethings

+ EDA Tool Settings Simulation made: | Timing

+- Compilation Process Settings Simulation jnput |CHT 10w
= Analyziz & Spnthesiz Settings
WYHOL Input Simulation period
Wealog HOL Input [+ Fun simulation until all vector stimuli are used
Default Parameters
Sunthesiz Methst Optimizations (" End simulation at | J
|- Fitter Sethngs
Phyzical Synthesiz Optimizations v Automatically add pins to simulation output wavefarms
Azzembler
Desgign Azsistant | Check outputs |
Sigr?aIT ap |l Logic Analyzer | Setup and hold tirme violation detection
oo et 2 Gnmion [ w3
S -irmulator Settings v Simulation coverage reporting Beport Settings... |

E2-23 ja P05 B R



2.2 BRERAHNF XAt S

2.2.6 TIheemsz

(8) BalfiEss
(9) WEHTELER.

1 ps 0. 12 us 10,24 us 15. 36 us 20. 48 us 25.6 us 30.T2 us
value 1 | | | | |

Hame 11 g3 [11.625 n=
i

cx | 0| T U U U U T L LU UL
CLE Eof [ |
enb U

E s HOOK 00 DUy f040s s (0T 40808 10T K123 KL4MTS KB (T KBTS RR0I21 R0 )23 4 4)25 426 12T #2820 ¥ 30)
COUT E 0

COUTL| B O [ ] [

&l2-24 fiEPIEHH



2.3 3| #pid B Fo T &,

2.3. 1

51 BIsHZE

Pin

| G al| & timing|

X|~J| 2RI

To

Locakion I} Bank,

I/0 Standard

izeneral Function

Special Funck

A = e

K2-25 Assignment Editorggigss
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2.3. 1

51 BIH ZE

JE Zakegory: | I Pin
JE Mode Filker: | Click. the Mode Filter butkon Eo wigws ok
JE EI |Thi5 cell specifies the name of the LD bank where the
7 Edi | |
To Location I
1 = CLE PIM_ 132 3
2 = CLR PIM_& 1
3 = enhb PIM_10 1
4 S COUT PIM_33 1
5 L q[0] PIN_ 43 1
& L q[1] FIN 44 1
7 L q[ 2] PIN_45 1
g L2+ q[ 3] FIM_46 1
= L q[4] PIN_ 47 1
10 L q[5] FIN_ 45 1
11 L q[a] PIM_SE 4
12 L3 q[7] FIM_S7 5
13 L COT PIN_ 31 1
14 < e = < new == .

K2-26 FH 5|8 X 1EE



2.3 7| #i8 B Fo T &,

— | Grous |
ﬁ @ Marmed: Ix ;” Groups
2. 3. 1 g l Hiﬂ%}sle [ Mode Mame Direckic
l@ o = q[7..0] Cukput Gr .
o Top View
£ .
=y pro= - Wire Bong
jg]: fo q[4] Ckpuk
— | | = q[3] Ckpuk
= |z alz] Cubput ; A D _b C
o ||| q[1] Cukpuk _ — r
= £ q[a] Cutpuk . J
. <<new nod... :
- =3 Cyclone Ii
= <] | 2 -4
I"n, |
I:-:'E 2 This cell specifies the node name ko which you wank ko make an assignment,
zu || B
“in= E
El || E
=0 Mamed: |—;[ Al Ping
Mode Mame Direction Location I/0 Bank
2 = CLR Input PIMN_& 1
3 L COUT Cubpuk PIM_33 1
4 o CoUTL Cutput PIN_31 1
5 I+ enb Inpuk PIN_10 1
=] L
7 o

El2-27 BB 5]8E Xt iEE



2.3 3| Bp& AT &K

2.3.2 BCEXHTEH
(1) FTIT9mAs & A BT B U

@ CNT10.cdF | @ Azzignment Editor | @ Compilation Bepart - Flow Summary | @ Simulation R eport - Simulatior

‘:; Hardware SEtup...l ‘USE"E”E'EtE’ [USE-0] Mode: |TAG

[¥ Enable real-time ISP to allow background programming [for WAk | devices] IS ket Pro Qramming

Pazzive Senal

W Start File Device Checksum | Usercode ﬂﬁtivbeuflﬁgglrgmlgrammiﬂgll Lnﬁ; E wamine SE’EE:"“’
i i CNT10.50f EP2C80208 O0OCPEAE  FFFFFFFF ] ] ] ]
T |

K2-28 LR ORI AR
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2.3.2 MEXHTE

(2) RERES.

Hardware Settings ].]'TAG Settings]

Select a programming hardware setup to uze when programming devices. This programming
hardware zetup applies only to the current programmer window,

Currently zelected hardware: ]E_.,.tEELagterM'-.,.-' [LPT1] Li
- Available hardware itermns: -
Hardware | Server | Part | Add Hardware. . J
R Haraware E
Hardware type: |EyteBIasterh-1"-.-" or ButeBlazter || L]
Part: LPTY -]
Baud rate: | _]
Server name: | _]
e Sl Server pork: | a—]

Kl2-29M A ZwFE FE 7730




2.3 3| AL B Fo T &,

2.3.2 EEXHTH
(2) KERES.
@Hﬁﬂﬁﬁllllllllllllllllﬂﬁ

Hardware Settings IJTM} Settings ]

Select a programming hardware zetup to uze when programming devices. This programming
hardware zetup applies anly to the curent pragrarmmer windaw,

Currently zelected hardware: |ByteBIasterMV [LPTT1] j
Avalable hardware ibems:
Hardware | Server ' Fart . Add Hardware,..
EuteBlasterbdy Local LPT1

K 2-30 Xk RIgmiE T R4
(3) ML




2.3 3| Api& B A T &,

2.3.3 ASIERBEERIZACERFZH
1. EFEHGREEXNGE H br 30

= Hardware Setup...| ByteBlaster| [LPT1] tMode: |.-'-‘u::tive Serial Programmming j Frogress:

| Enable real-time 15P to allow background programming [for M 1] devices)

ﬂﬂ Start

Blank-

Program/ Werify Check E xamil

Configure

File Device Checkzum Uzercode

B CHT10.pof 015388541

~Page_0 u

Kl2-31 ByteBlaster | 1EOASKHEAHFEE O

2. EPFEEEEA
3. ASEIRHE T




2.3 3| AL B Fo T &,

2.3.4 JTAGEHIZEER RiIZMCE 54

1. KsSOFTHHEA HITAGIRFER B 4

Select Devices

— Device fammily

L IAPEX I

[ APES20K,
[ APE20KLC
[ |APE20KE
[ Cyclone

M Coclone ||
LI Il

[ Strati

[ Strativ G
[ 1 Strativ 11

L1 Strativ |l G

— Device name

LIEP2C15
LIEP2C20
LIEP2C35
LIEP2CSD
LIEP2CH

LIEP2CTO

Kl2-32 EFEHRSHEP2CS
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2.3.4 JTAGEHIZEER RiIZMCE 54
1. B SOFXAFEEAL HITAGIRIEE B A4

— Conversion zetup files

Open Conwerzion Setup Data. .

Save Conwverzion Setup. ..

— Dutput prograrmming file

Prograrmming file bype:

Options... I

File name:

IJT.-'l'«G Indirect Configuration File [jic]

LConfiguration dewvice: IEF'I:S'I "I Mode: I.-ﬁu::tive Serial Canfiquration

|CNTA0_file jic

Remote/Local update difference file: m

v Memory bap File

|x
YRl

SOF File Properties%

J

— Input files to conwvert

| Ok, I Cancel

Fila/Data area

FProperties

Ldd ata

[=] Flash Loader

Add File...

- EP2CS
[=] S0F Data Page O
L CHT10. =of EFZCEg205

Bemove

Hex Uzer Data

B

Properties

RS

Generate I Cloze

Kl2-33 % ESOF G, EHE LY
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2.3.4 JTAGEIZER RIZE B
2. FRITAGHZE B

£ Hardware SEtup...l |L|5EI-EIaster [U=E-0]

Mode: | JTAG j Prog
v Enable realtime ISP to allow background programming [for Méd 1| devices)
i Seart File Device Check zum Llzercode ELDH%{SS:; ety Elﬁggk
e [l Factory defaul 5FLimage  EPACE UOFGLIAE  FRFFFFFR o I ——
g el B dic EPLST e BUIDAITE e L — ..
ﬁﬂ Auto Detect

K 2-34 FHITAGHEAN T B 23 EPCS1 3T A3 4w FE



2.3 7| #i8 B Fo T &,

2.3.5 USB BlasterfmiZECE R HER

WHERERRFERNEZRERN.

EE A S ISR E ISR PR IO .
© T E PR EIRENER 5.

A FRRS I ErR s B LA , BEENEET B [ quartusbl Y
FHOREIREE . @ ) bin il
[V] e a4 @A, CO-RON. .. ) 01 & | common B
(V] FE P b S () ? :g ;:_SP =
;EiE."Lait-era':u-quartﬁsEuD"Ldrivers-"uu-s“]:-—bias.ter : =z 5 i396
# [ sentinel
OFEfRE. BEHCEESEEMNIEENIERF 0. B H1+
IR L M 3R PR v S IR A . Yindows e L

=hiz A SiEaiB & ILED.
EEEEAFIHRE . FRE LEMN + S.

| mE || Ey |

< _bE—F (B |[?:£'-«* 3 B B — ”
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2.3.5 USB BlasterfmiZECE R HER

Hardware Setup. .. | U5B-Elaster [U5E-0]
bl e

JTAG
Frogress:

| Enable real-ti[

.
Hardware Setup E
Hardware Settings l_]"I‘pl(} Sef_tinggl
i Seart
hardware setup applies only to the curent programmer windo,
ﬂ!ﬂ Auto Detech

Select a programming hardware zetup to uze when programming devices. Thiz programming
Currently selected hardware:

I1SB-Blaster [USB-0] hd
Avalable hardware bems:
Hardware Server Part Add Hardware. .
: ByteBlazter Local LFT1
(5 Add File... LISE-Blaster Local USE-0
K2-36 EEITAGHEHIEE
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2.4.1 8f+iEHiHEARRYIT
1. HEILHRS

&', Quartus II - D:/my_PROJECT/CNT10 - CNT10 - [CNT10.bdF]

M Edit Wiew Project  Assignments Processing  Tools  ‘Window  Help

Convert Max+-PLUS IT Projeck. ..

[gﬂew--- 'Ct'“l'”‘l |cnTio eS| T e wre | "sd
— Dpen... CErl0
P; Close ChlF T:: @ CHT10.cdf I @ Azzighment Editar | @ Cornpilation Report - . | ¢
| &1 e — IO
£ 8 ow roect s B
| [E5 Open Project. .. Ctriel | |=:::::::::::::::::::::::::::::.
- i | |_u_u1w1_|:> BT

Eilz Propetties, ..

Save Project A e
s Pk L+ N L e
O SRR 74350
E Save k]S '—l ................. aMD2 1CLR ITary
Sa\.-'e |':'|5... ................. P ) 1|:|_H_"ﬂ.| 1@5
- 1 SRR R e ey S L lelke 1ac
Saveizurrent Repart Section &5, ., ﬂ ................. o dinEy ]
S | S N DI I e

Create | Update
Export,..

Canvett Pragramning Files.

sl . SeLR b

Create HOL Design File Far Current File . ICLKAE 200
swmbol Files For Current File N 2CLKB  2aD

Create AHOL Include Files For Current File L] nsPHRL COUNTER

K2-37 J%Jjéﬂélglf‘er%}ﬂZ*/\}%Eﬁ’J$me#F (Symbol)
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2.4.1 8f+iEHiHEARRYIT
2. MEIZHF

Libraries:

= E Project

4} TF_CTRL
3 e:falterablB1/quartuslibraries

M arne:
|CHTTO

.................. CHTAD
L g R
LIoliliIiIiiiiniriTCWe COUT il
SERBESEREIIENIE a L8 LI
LI ina i

K2-38 M\ EHT TR ZEFIHATTHCNT 10



P TOP.bdf

= |
@ .!:IUTFUT [ =na
E CMT10 All] F4a7 4 o] cm 74374 aie]
A enb o[7.0] m"g.]c ] 512 g; oy S 312 g; a
CELE BiE ] C iE
ol S 115 CLK  COUT il I o T it I a3 [l
CLR i I oy IR EIE ORI T Pt ad |-
j o A a[Er C[H] apzoy
e 0 Q5 ot | DS 05
7l e L L e e L 06 |3
! ERTIT A7) g; g; i R g; g; VIFE)
B[
)T' enk g[7.0] ]x 3 DEM 2 OEM
“ CLK  CouT CLK CLK
= CLR o m OCTAL D-FF . om OCTAL D-FF
— st 1t 1 | L.T..
£ || [toeR oty %
| S N s e M T W)
5] CELR ERTiG
e C[F.0
— cLK colT B[1] 03 o (] iE]] 0[] o oz Q[25]
- CLR B[] - o Qo] O[E] o5 o O8]
ﬂ oTa B[3] Q] D[3] Q[7]
. B] D4 W — gt YoE | M A
it p—— g D5 05 o g U5 05 o
_ OF..0] o ES 3? LI ES g? orl
- B[] a[s] O[] O[]
CLk —cout o OEM o EN
“ CLR o LK CLK
-, insti18 »e o om OCTAL D-FF 50| inss OCTALDFF

................

................
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3. TIReathr

hﬂacrnfuncnnng

- T 74374
G 1 B 0
-
OFFA * |
THE T EEH N
- 32 o Do L S — L
> 0
CLEW
[
o pgg ‘I‘H’\I\L
D2 | e o g I e e — D o
* >. L
CLEW
[
o pgg ‘I‘H’\I\I‘
D3| i o g I e s D o <
* > LS.
CLEH
1 o
o pgq T TR’\I\I\
T R
- [ L=

El2-39 BINL-THREBIIR T I B

Octal D-Type Flipflop with Output Enable and Tri-State Outputs

Default Signal Levels:  GHD--all input pins

AHDL Function Prototype (port name and order also apply

FUNCTION 74374 (clk, cen, d[85..17)
RETUENS (gq[&..17]):

Inputs | Cutputs
OEM CLK D | 2
H X X | Z
L X X | X
L T L | L
L T H | H
L L X | Qo

v R

XA Kl2-41 743745153
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2.4.1 S{I+EtmliTREERANRIT
4. EREGwF

5. HFEhE

Simulation Beport - Simulation 'Waveforms | @? Compilation Report - Flow Summary | '@ TOP.vwi
td aster Time Bar: 11725 ns *l l*| Fuointer: | 80972 ns Interval: 7380 ns Start: | E
[l p= 5. 1? us IEI.EI-ll us 15.3|E| us EI:I.-llIE us 25.@ us 3|:|.TIE us 35.8;‘1 us

Hame 11.725 ns

w0 CLE

wi| | M M B M

we| e [T L T ] 1] I
s | ucx N M B 7 T
ol Q FREEn

Kl2-42 E2-390F B K, BRFRREIE K A4
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[ ps 5. 1? us ID.EI-ll us 15.3|E us ED.QIB us EE.I% us 3|:I.T|2 us as
Hame 11. 725 ns
CLE
ck | ] [ [ [ [
enb | | | |
LOCK [ [ [ 1
g r 00000000 ¥ 000000iE ) 4 00000003 ) 4 00000024 ) | 00000011
Kl2-43 E2-39M i R EE (enbANFIFKFED
[l p= 5. 1? 1us 1|:I.2|4 us 15.3|E| 1us 2D.4IEI us 25.!?1 us 3|:I.T|2 us
Hame 11.725 ns
-0 CLE
" | CLE [ [ [ [ 1
-z enh | | | | | | |
- 3 LOCK W W ] ]
o 4 o ¥ 00000000 ) 4 00000014
L 3T ena | | | | | | | |

Kl2-44 E2-39 1 EXEE (enbAHFEIBK )
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—— e

2- 4. 2 E1¢iﬂ“iﬁ5 Fg‘;gﬁ Generﬁrrﬂi’ DEtEEt.iDIL ERF ] ] . Eap.ar_-itive]- Loading . {
l

Configuration Frogramming Files Inuzed Fins
sl -Purpose Pins l Yoltage ] Pin Placement

Specify how dual-purpoze ping should be uzed after dewvice configuration is complete.

The default zettings for each oin decend on the current configuration scheme
zelected in the Configuration tab, which iz Active Serial

Mate: For HardCopy I, these settings apply to the FPGA prototppe device.

Diual-purpoge pin uzage after configuration
riw'S. nRS. nCS, CS |
ROYRELSY |
Datal7..1] |
Data[0] |

nCED |Llse az progranmming pin

AS00, nC50

L L L L Lo

Use 2z prngrammlng pin

D escription:

Specifies how the nCED pin should be uzed when the device is operating in user
mode after configuration has been completed. The nCED pin can be reserved as
dedicated nCEQ programming pin ar a regular | /0. IF this pin iz reserved as a regular
140, the nCED pin can be used az an ordinary output pin after configuration.

Kl2-45 %5 | BHINCEO#E N1/0
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2.5.1 BFE§IS T

5 TF_CTRL.bdf |
. i
= . k | FiiEs —————
N inzt OO b hihigis
1N o
A Q2N NS
{F o] Vi - GUTEIT = T AEK
0 7493 l O = e
R LA, A, QSN R D3

1 * Rz 2B B OER
-1 le C S S NS
BT Et:'ﬂ' D * ] M i

B —{ G1M 001Ul o
._1_ inst1_ COUMTER F—-:} GaM 010N | _
— L DN o ingtd
1 2N g HUTEUT  — LCLR
2 | . O3 b
EY P o1am b —
ELK [ WU il S
— i ingt..... DECODER LA

Kl2-46 BRI ez il 4% Fi i



— .~ 141584 (Decoder)

iy,

Macrofunctions

d-Line-to-16-Line Decoder

GHI--all input pins

Default Signal Levels:

AHDL Function Prototype (port name and order also apply to Verilog HDL):

d, =. b, a)
odn,

gZn.

olln.

obn, oYn, ofn, o%, olln,

odn, o3n, obn .,

oln,

RETUORNS (oflmn,

Clutputs

2 3 4 5 B V7V 8B H

011 12 13 14 15

1

a

Inputs
1M G2 DO B OA

I I rTIrIrIrI I I I I I I =T TT 10T I I
I I I I rIrI I I I I I T~ 0TI I I
I I I I rI I I I I I I T 0TI I I I
I I I I rIrI I I I I I ITTIT I I I
I T I I I I I I II I JIIITITITITITIT I
I T I I I I I I IITIT I IT I ITITITIT I
I T I I I I I I I I T I ITITITITIT I
i I R e S U b E E E E E E E E W
I I I I I I r I I I I I I ITITITTITIT I
I I I I I r I I I I IIITIITITITTITITTIT
I T I I r I I I I I IIITIITITITTITITI
I T I r I I I I I I IIITIITIITITITITTI
I T ITr O I I I I I I IIIITITITITITTITITI
I T I I I I I I I IIIITITITITITTITITI
I O I I I I I I IITIIIIITITITTITITI

4T I I I I I I I I IT I I I IT ITIT T ITI

AT 1T 0T 0T 0T 0T 1T I = =
1 1 TT J 0T T 0 JT T 11T T = 2
1 1 1 1T TTT 4 JJ 1T TTT = 2

1 1 1 J 10 10 1T TTTTITTITTIT T = 2 2

N R [ [ [ Y [ U U [ U [ e

J4 J 1 1 J 1 1111111411 XT

— .~ 1493 (Counter)

e

4-Bit Binary Counter

GHID-ROT, RO2

Default Signal Levels:

FCC--CLKA, CLKB

AHDL Function Prototype (port name and order a| FUNCTION 74154 (gin.

rol, ro2)

clkhb,

FUORCTION 7493 (clhka,

qb. ga):

RETURNS (qd. gqc.

Outputs
CD Qc QB QA

Count™

CLKE = QA

=1
S

[un]
LI

AT r g ragragra0r 10T 1T

Outputs

Qac
L

11T 1 1T T J 10T T 1 1T T

A4 1 J T T T T J 1411 T T T

Qap
L

41 1 1 1 1 1 IAJOTTTITITITTT

24 is connected to CLKE for binary count.
RO2

Reset Inputs
RO

Kl2-48 74154FHHFK

Kl2-47 7493EfEFR
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2.5.1 HEIFiZHs it

tazter Time Bar; | 11.725 e j_*l Fainter; | 15,37 ug Interval: 15.36 us Start; |

[ ps 5. 1? us 1|:|.E|4 us 15.3|E| us EEI.#IB usg ES.I% us SD.TIE us 35,
Hane 11,725 ns
1
-0 CLEl
a1l CIR | i [ [ i
wz| K [] 1 [ ] [
23| e L T

Kl2-49 E2-46 K15 EBTE



2.5.2 TEREEITSNE

22 TOP.bdf | &b Compilation Repart - .. | 1] TOP.wwf I &b Simulation Repart - 5i... I (& Assignment Editor I i TOP.cdf
2 ChiTi ) 74374 opl cp 74374 0[1e]
= o o0 ﬂrf'-* sy O ol [—am¢ e &t a7
DE CELE BT ., 02 =2 g = 0z (] Wi
[ T CLK  COuT A o BT it B e s [t
A CLR A a4 L B e, ad |-
FEL {15 L ] o] 5 CHE] Q0T
O in ] DS G5 [ —aEpt  epr | U G5 g
. *aEr— 0B OB [ —agpt | 06 G5
T ETR i | ol e e L
1 i Da 2 Da Q5
| CLK1  CMT_EM * enb  gl7.0] ]X f CEN A CEM
LOCK CLK  CouT CLk CLK
1 CLR » CLR instz  OCTAL D-FF instg  OCTAL D-FF
.li:. instl inst13 RN s
i Lo T =, BT ]
£ CNTA0
— C[r.0
O * enb o700 r k B[o] = 74374 = [=] o o 74374 o Q[24]
- CLK CoUT B[] er B nE
1 . oLr B gi gi oo D g; gi OEE]
N inst14 LIS B P aa fal S b oy
B[] 0[12] T[] [e] ]|
- ERTTG "I g: 2: ol E[ﬁ] g: 22 o
it oo, 00 D7 e I ROl B P o7 |
e erb o7 .0] - OCIUTI et N DO e s L
:I CLK CoUT o OEM A OEM
~ | CLR T CLH &€ CLH
N inst15 r l inst7 COCTAL D-FF oW | e OCTALDFF
.,
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A Y LN ) N LY

2.5.2 TMEBRBKZITSR

Mazter Time Bar; 11.725 nz j_*l Fainter: | 10.29 usz Interyal 10,28 us Start:
1 p= 2.5@ us a. 1$ us T.Enil3 us ll:l.2|4 us 12.?|3 us 15.3|E- us IT.'EIIE us 2
Hame 111 725 ns

0 CLE
=1 CLE1
i 2 q 0000000 I 00000040
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2-1. JHPFHQuartus 134T R 3 B N\ & iR

2-2. Z2Z%Quartus l1JHelp, F#E4ViBHAssignments3gHH
SettingsXHEHERITIEE

(D) HBAHEHTHTiming Requirements & QptionsfIZhfe. # T
AR AR

(2) HEEFPKICompilation ProcessHIThEef s .

(3) P#iBiANnalysis & Synthesis SettingfIThEefifE A, DUIRAH
FjSynthesis Netlist OptimizationfIZhREF{F F 5% .

(4) PBFitter SettingsH HDesign AssistantfSimulator)
BE, 250U e TRIER T
2-3. iR AssignmentsEE H Assignment EditorfjIhge, ZFli
B .
2-4. REHFHELET, FHBEREN I TEERTAHEK. RIECERE
HIETRR SR, MR ITEN RERNIEFBITE AR, A4




q A

2-5. MR hEMII BB 7E M2

2-6. BN P ERVWEHRIBRIEE M R EER AL ?

2-7. WA EFPGARLERF? N ERHEESRMEPCS1, FILMYgmIETE?
AT HEAT 2

2-8. WHE—NZERKITTIE?

2-9. B ABR T BN I8 e | ? 85| JJF LM FE? W 5ERk?

2-10. FHUtiHE2-43F R E 5 EMIIEE, FFUiEE, WREBCLRES,
enbBANEE KM E, QFTJL? . HHE2-50FRMMZEITHFHFICLR

BEHlfE 5 HEH .

2-11. T#HPINHHTER, BURE2-46HBKITHRE (F, WHEEA—E 5K
2-A49#H[F, HLIEEH T B 2-500 M v ) IER¥EHD

2-12. /H—THHF R, BTURE2-411T)88

2-13. ¥ FQuartusl kit FE, H74148F 534k 15LH8421BCDALSE
wmigas UEFRFHE) .




q A

2-14. EFQuartusl it FE, H3H 741394 —45-24% %038 (IETHF
HE) .

2-15. ETFQuartusl &1 FE, H74283 ka3 B4 v 23 —41
8421BCDM LS, MABHYEBCDIE, CIMEMKHNMES, CONESL
WIS S, MIANBADIAHEHIBA, SHHASE R UEFRFHE)

2-16. EFQuartusl&itFE, Wit— M7 ARRER, SMRRE7AN, FAEHR
1, ARIEAO0, MEETRNREEL, FESTR; REABELINITERTR (B
FRFHE) .

2-17. EFQuartusl it FE, BiEprimfAmfES Kot — B =4
—HHFF/01001011001 WP RAER, HABNFARBH RPN FHESLI, I
FH B 505 AR SR FE I RE

2-18. FETFQuartusl &g, HHDfl & 2344 B E# S (000->001->011-
>111->101->100-=>000)#E LIERNHEFIF PR QTP HE) .
2-19. ETQuartusliZiF g, NMHAN MR 7437 A AN — 3 H it
A TP HE .
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2-20. #ETQuartusl & FEE, 74194, 74273, Dtk &R A 8 A
HHPEEER, ERERLRIETHEAT, REL8N—HBEENEBRE R E, W
WA —IRk UETFHRFRFE)

WMRMH74299. 74373, DAk 2SFAEIIRER LIRTHEE, NiZH BFERIHER?
2-21. EFQuartusl1¥&iHFE, H—H74163MP 74138 — A~ BB 128k
M REIE iy . BERAERFEE RS IRAIE 128 mE I E. HXHE—FR
74195/ F L LW 74163, AFEAFHER R UETFRTPHE) .

2-22. EFQuartusl kit P&, HEZHFHEEN ST _HFMATEERE, &
BmshiEAN, BB — R, ASMMATLIKEE v, ERE— I HNZHE B,
2-23. ETFQuartusl i&iEE, H7490%HHE 487203158, HEH KM, +
A BAENFFE842 15 E.

2-24. FETFQuartusl1#&iFE, H74161&iH—A970 ik, FHEOME Hpif
JTESED.

2-25. EFQuartusllixittg, FHEEBIFEPESAERHE1110010. &t
— AN g, HEA N BT, @ ARy, JARNEEEEE, Al
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2-2 HIEHEEBALRISAA NS

Fz2-1 Finsh adderZHEINFEEMERE

= b S0 co
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2-2 HEHEEMAEB 8NN

h_a[j[jer T SR 5
B e = R

L e l —
o T W ) Do
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2-2 HEHEEMAEB 8NN

e
d

...................... U, L B | N T

:}_'E'EE_ ......................
B — h_adder e hesdder p YT lommin e gy
.......................... A co —1" co et I
hin | ; IEEQT B 50 — B 50
..................................................... B TR
L — u2 P sun
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2-3 ARGEBI

(1) IRAES SRR R — e, REHI, 2 . 1, 50 B
SRR SIS B, AEFIREEN . 2 . SRR,

(2) Bit— IR, TN, 5 RARRENNS. TRk,

(3) Bit—HR. BEFH B. HRBKMEL59%; BRIEAMERSIM K
00. MIHHHIERTNZ—B. MEREHBRINE. AR L.
SRS

2-4 BERFE W

SRS H UL EIEBR2-15, 2-16, 2-20, 2-21, 2-22 528 %R
B, BEREWE. KA. NFEHE. 5l8iE. FPGARHANAFEPCS
BoE S FRAE. e SERHR S




