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HEMNE &

Rk 898 LERAMRRT, BrbL, BT EBAENINR TR ME G, T8
HItR 2 A BT (Arrow) Frfefitay, DL Altera gy 28 %K FPGA
Cyclone-V { BeMicro CV Hyfi+, FPGA 475%: 5SCEFA7TF23C8ES ;=1
FPGA 5&/2 150K #Y LEs; [fi EERAAVIRFHIZE Cyclone4 :
EP4CE30F23C8% & 5 30K LEs. fifll, F# 1 Quartusllfy Project i, 1€
=1 _FHY Device EiEEE A [HHY.

B, B—(E#EGZE SPI Mastery ModelSim #£:/E DL K BEERIE.

1. %77 project file folder, {417 project A3 2 ZEIE: folder 4 fHAR 1] LA
FFRFoT, 250, BEF 0 (HhEpfE=(Ay folder 7
C:\FPGA 2013_04\SPI_MASTER)
2. FEFTREEEAVIEZ copy £ project HEEE [
LU (EER, FREAEER
a) SPIMasterFSM.v : SPI Mastéff2 =
b) spi_master_top.v : SPI Mast#y test bench

(ST -l

.
(;k_).c |~ Prelosd (C) - FPGA 2013 04 - SPI_MASTER » {23 [1o@ o1 MasTER D)
(7]

HAEE v MAREEE - HEHE - FREHER = o O @

| Cadence 2 em- | 2z EER | gy
crstalreportviewersld
o doc

|| =pi_master_top.v 2013428 EF 1026 VIEE

5 || SPIMasterFSM + W28 T 0214 TV HEFE
TIVELE

, english
eTa
| flerm
FR(y4_2013_04
201304 21
2013 04_29
IIC_MASTER
IIC_MASTEE_SLAVE
SPI_MASTER
SPI_MASTEE_SLAVE

3. BHEX ModelSim
4. 7#77 ModelSim FJf&E#E Project
“File” = “New” - “Project”
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IE]'l-[u:mielﬂi.m ALTERA STARTER EDITION 6. 5e

File Edit View Compile Simuvlate Add  Project '
Mew r Folder R |
Open... Source  * [ ' :

Load... Project...
Close Library...
Import L4
Export g Status AT
L= I

5. HIE “Create Project”dy1ies, i HAE “Project Location” fyffir, % T
“Browse..."”

IE‘jﬂnﬂﬂvﬂ Project

—Praoject Mame

—Praject Location

[c:/FPGA_2013_04/2013_04_28/iic_n

—Default Library Mame
|wcrk

x|

—Copy Settings From
|ﬂfmcdelsim_asefmu::1elsim.ini Browse...
¥ Copy Library Mappings ¢ Reference Library Mappings

Ok, | Can::el|

6. BESEILHENVERIEIR, 2 “HEE". (RLEaBlVEs2
C:\FPGA_2013_04\SPI_MASTER)

HTEE R |

Browse to directorr home for New Project

CAFPGA_2013_04EPT_MASTER

|SPI_MAZTER

201304 21 -
| 2013_04_28
| IIC_MASTER

, IC_MARTER_SLAVE
T MARTER
) WPI_MARTER _SLAVE
; Homekeeting

=1 T38hR LI
mE | EE |

7. A% Create Project%, £ “Project Name” #yM#fiziE A Project Name,iy
AU DUEE, TErEfIh G E(E Projectinfafy “SPI_MASTER”.
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8.

9. B, (FEBEZFEMA Project tVENE, AEHHAYHRE “Add items to
the Project” 742 ~ “Add Existing File” /y icon

ITTRAINING

B - B A NERED BRI R AR

04 X|

»7 Create Project

—Praject Location
|c:/FPEA_2013_04/SPI_MASTER Browse...
—Default Library Mame

|Hnrk

—Copy Settings From
|Elf111|:n-delsim_asefmn-delaim.ini Browse...

¥ Copy Library Mappings ¢ Reference Library Mappings

oK | cancel |

'l

A&k, & “OK”

IE‘jﬂnﬂﬂvﬂ Project x|

—Praoject Mame
|5P1_MasTEY
—Praject Location
|C:IFPGP;_2013_EI4;’SPI_HASTER Browse...
—Default Library Mame
|Hnrk
—Copy Settings From
|Elf111|:n-delsim_asefmn-delaim.ini Browse...
¥ Copy Library Mappings ¢ Reference Library Mappings

Cancel

Create Mew File Add Existing File

M

Create Simulation Create New Folder

Close
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10.# | “Browse...”

7] Add file to Project x|
—File Mame
I
[ Add file as type Falder
|::le:'ault ﬂ |Tcrp Lewvel ﬂ

¥ Reference from current location i Copy to project directory
oK | Cancel |

11.75€# spi_master_top.\L K SPIMasterFSM.VHERETE “fEZE4T0" AL
WHE LR EMEESR), &~ "R

Iﬁ]‘Sehﬂ:t files to add to project

x|
’@O | ~ EfE - Preload (C) ~ FPGA 2013 04 + SPL MASTER » ~ &3 [ 1= sr MasTER @l

HAEE - HEAHE - 0@
£ - [ | sy [ |

o HRe -
AT
G| RiFRNE
o T#

= 1EE
) 2t 1
o it
B
= BA

o) TR 2
L =l | [ 2

BESZEN): I"SPIl\-’IasterFSM.v" "spi_master_topy" ;l HOL Files i*v %l *.vhd,*.vhdl,*.vl’j
e

12.[0]%] “Add file to Project” By 50+, HESRAE “File Name” BYMHAL A E2E
1, 2&fE T “OK”

7] Add file to Project

k:/FPGA_2013_04/5PI_MASTER/spi_master_top.v C

Add file as type Folder
’I&:’ault ﬂ |Tcrp Lewvel ﬂ

¥ Reference from current location " Copy to project directa
Cancel
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13. 54, fER Project PERI{EFEZE spi_master_top.\UL Kz SPIMasterFSM.v,
INEFTZ T “Add items to the Project’ i &1y “Close”

IE]'l-{l:uﬂelﬂi.ln ALTERA STARTER EDITION 6_5& - Custom Altera Yersion

|| SPIMasterFSM.v Verilog
spi_master_top.v Verilog

—Click on the icon to add items of that type: —
([ B
Create Mew File Add Existing File
Create Simulation Create Mew Folder
2
| Close |

14. 8 NG 2 Compiler (NEI(E, 757H MYI=FE 5=
a) {EEEEEERAHIGTZGHE, REHE "Compile” > “Compile All”
IE]'l-{i:uﬂelﬂi.m ALTERA STARTER EDITION 6_5¢ - Cuztom Altera ¥ersion

File Edit WView Compile Simwlate Add  Project Tool: Lavout Window Help

SPIMasterFsM. v

|| spi_master_top.v Edit 0 04/28/13 10:2¢

Execite

Compile Selected
Add to Project ¥ Compile All
Remove from Project Compile Out-of-Date
Close Project Compile Order...
Update Compile Report...

i Compile Summary. ..

Properties...
Project Settings... Compile Properties. ..

|’ ITTRAINING

RHEBRR | NEHRA BHNFH



ﬂ ITTRAINING MERE B EES

NHBR-mA N BRI

b) £ LJ7HY icon kB4 OHEERE R

Iﬁ]‘hﬁ:ﬂﬂnﬂlﬂi.ln ALTERA STARTER EDITION 6 5e - Custom Altera Yersion

File Edit WView Compile Simwolate £Ldd  Pooject Tool: Lawout

s Project - C:/FPGA_2013_04/SPI_MASTER/SPI_MASTER

SPIMasterFsM. v Verilog
|_| spi_master_top.v Verilog

04/23(13 10:25:59 AM

c) “Compiler” > “Compile All”

IE]'l-h:mielﬂi.m ALTERA STARTER EDITION 6. 5e

File Edit View | Compile Simolate Add  Tremseripd

|O-swg e > 6
Compile Options. ..
#¥ Project - C:/FPt ; 1_MASTEF
System Link. ..
|"‘|Name s AT
Rl Comic —
gpi_master  Compile Selected Ve
- Compile Order. ..
Compile Report...
Compile Summary. ..

15.1£ compiler Z1%, HEZIRRE, &2 A ERVSRRRYSE, AIFE"Status” i
i FE Rtk COHY ) 2], AR EIFTR

Iﬁ'_fl-[u:uiualﬂi.ln ALTERA STARTEER EDITION 6 5e - Custom Altera ¥ersion

File: Edit WView Compile Simulate Add  Project Tools Lavout Window Help

..... «ﬁ i ,m : . ¥ J Layout |N|:,.[

ass Project - C:/FPGA_2013_04/SPI_MASTER/SPI_MASTER
|

Modified
Verilog 1 06/09/12 02: 14: 13 PM
Verilog 0 04/28/13 10:25:55 AM

L] SPIMasterFSM. v
L] spi_master _top.w

File Edit View Compile Simulate Add  Project Tool: Lawout  Window  Help

s Project - C:/FPGA_2013_04/SPI_MASTER/SPI_MASTER

] SPIMasterFsM. v i 06/09/12 02: 14: 13 PN
|| spi_master_top.v i ] 05/01/13 10:20:45 AP

a2 b a1 A P 2 R
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16.1£ compiler 7 1%, FEsRi LMIEEASER 1%, 1 N2KELE load libraryfy
FH{E.
B, IR TIE&EYIZE “Library”, ZR1%KF work [ERH, 1EEE A LAIEE]
spi_master_toFf spiMasterFSMEY Module

(il Library

spi_master_top Mo e

&
-
]
3
[=]
[= 9
m
=
m

Library
altera Library SMODE
altera_mf Library SMODE
altera_mf_ver Library SMODE
altera_ver Library SMODE
altoxb Library EMODE
altaxb_lib Library EMODE
altgxb_ver Library EMODE
arriagx Library SMODE
arriagx_hssi Library SMODE

Library SMODE

[aT]
=
=
[+ T]
['=]
H |
0
[*:]
=]
<
m
=

arriagx_ver Library SMODE
arriaii Library SMODE
i Library EMODE

o]
5
.3
.o
o
L
]

R Library EMODE
arriaii_pcie_hip Library EMODE

[a1]
=
=
=
|
0
L
o]
<
m
=

S

arriaii_pcie_hip_ver  Library SMODE
+lill arrigi_wver Library SMODE

[ p— AR A

IM Library

Transcript
I# Reading C:/altera/10.0/modelsim &

17.7EH] spi_master_top?y Module, i H /<5 B4 £ i2(E Module 3453,
&#EfE "Simulate”, SEERE(EE(H Module %78 B /EHERT I~

|"1 MName |T1ﬂ:le |F‘aﬁ1
- Library work

.
J spiMash

Simulzte without Optimization
ﬂﬂ 22Dml:lde' o .ITJ._ oo A?J_‘_ '_‘TJ.'_..

work
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18.7£ load simulatef¢3fj{%, & HIR “Sim” HY1HES, /£ sim_master_topF##
TEEAHE, EE “Add” > “To Wave” > “All items in region”, #1 N & AT~
& =im

+- g 5F  View Dedaration
g = View Instantiation
-9 -
I = o Lis items in region and below
& # c Tolst P Alite d bel
L = o
) olog items in design
:wﬁ FII'd‘r' Tol » All items in desi
L = ind...
EJ T"t'e Expand Selected =
|ﬂ Fwsim Collapse Selected MasterDatal
Expand Al MasterDatal
Collapse all <2l
spiMasterEn
Code Coverage spiMasterDol
Test Analysis k
*ML Import Hint
Reload sim
End Simulation

19.7£ load ZEERISHE wave Hi k. 1 wave e e 1T
S SR T BT

20. £ & _LJ7HY tool bar ERTEIEFAN MEFT7REY icon 47§

| @4 «» [EF] o SEnamise e s oo
1 2 3

1. reset JERRFTASER, EEMTAREERER 0 HYIRAR
2. BT — AR B

J@l@&@:a.
4 5
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T
4. RFT A AR E R RN
B BRI E Z LB Ry T OB
21. ﬁﬁﬁ%ﬁ%iﬂ?

fspi_master_top/done
[spi_master_top/spiSCK
_top/spiMISO
ter_top/spiMOSI

f=pi_master_top/MasterRe...
[spi_master_top/MasterDa. ..
ster_top/MasterDa. ..

[spi_master_top/spiMaster. ..

22 1FE T, (E5RIIANBEE RE ModelSim (1 default & k], HEEAR
EEA DI SR T 2. EYCEHIESE O A, BE Radix 12
BTSSR ARAR B A . 40 AR

Jspi_master_top/MasterSia... |0000004F

Jspi_master_top Object Dedaration
fspi_master_top \iew Assertion
[ MuEE W Cover Directve View 0000

fspi_master_top
e Symbolic
(g RadiEnum b Binary
- - Format [ Octal
Decdmal
Cut Cirl+% :
C Ctrl+C nsigned
Pupti Ctrl4v Hexadedmal
Dalﬂ = ASCIL
ele
Tirne
Group... Default

Ry hexadecimali%, BIEgAR 758 ZREREIRIVAE

[spi_master_top/MasterRWn |5t1
f=pi_master_top/Mastersla. ..
fspi_master_top/MasterRe. ..
fspi_master_top/MasterDa. ..

fspi_master_top/MasterDa. ..
[spi_master_top/spiCLK

[spi_master_top/spiMasterEn
[spi_master_top/spiMaster. ..

B _{HFHIELL 16 bits SPI MasteffR 16bits SPI Slavety Quartus Il project
BT LU EIE BT debug FUIEIEHTES.
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1. %77 project file folder, fE2 17 project A3 = ZEIE: folder 4 fHAR 7L
FRAFIT, Z2H, @& T (HEffE=ny folder 1£
C:\FPGA_2013_04\SP|_MASTER_SALVE)

2. RHFTHREIIEZE copy £ project HEfRE &

LUE(EFR, FHEIERA

a) SPIMasterFSM.v : SPI Mastéff2 =,

a) spi_slave.v : SPI SlavégJf2 =,

b) spi_top.v : SPI Master & SPI Slavg top module

=
‘@(}ﬂ - Preload (C) ~ FPGA_2013_04 - SPL_MASTER SLAVE v |23 [ 12 SPL_MASTER SLAVE @l
HEEIE ~ MAZREHEE » HEAHE ~ EEEE = - O @
¢ SRS - | a8 | 1550 |
W Em| || BPI_slave 201260 FF 0157 VHEE
~ﬂjgmmﬁ [ spi_top.v M1260 FF 0200 VA
& || SPIMasterFSMy M1260 FF 0214 VSR
- iE
B
o S
R
= BH =
3 wEE
- =l | B
J 3MEEE

3. FEEL Quartus Il
4. ZETr¥ project, “File” > “New Project Wizard...

@ Omaring [T 64-Bit
dit View Project Assignments Proc

Cirl -+
| Open... Ctrl+0
Cloze Cirl+F4

Save Project

lramea Fredae+

5. New Project Wizardss—EZf571, 557% "Next”
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4 New Project Wizard X

Introduction

The Mew Project Wizard helps you create a new project and preliminary project settings, including the following:

Project name and directory

Mame of the topJevel design entity
Project files and libraries

Target device family and device
EDA tool settings

‘fou can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menu). You can use
the various pages of the Settings dialog box to add functionality to the project.

L S

[ Don't show me this introduction again

< Back | Mext = I Einish Cancel Help
6. #EfE project BR{E, % MEIFVELEMEERY "..." %8

Directory, Name, Top-Level Entity [page 1 of 5]

What iz the working directory for this project?

Ic: \alteral12.1
What is the name of this project?

What is the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.

Use Existing Project Settings...

I |

< Back | Mext = I Einish | Cancel | Help |
7. %] C:\FPGA_2013_04\SPI_MASTER_SLAVEL{K1&$% “EEE R A
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@ EFARH*x X
‘Ql\"}ﬂ -~ Bl - Prelosd (C) - FPGA_2013 04 - ~ |23 | = Froa_2013 04 @‘
HEwH - IREERE = - @
- pome - | 2z mg =T

M A | 20130421 1308 FF 1146 EEEEE
EL igﬁaﬁiﬁ | 2013_04_29 13408 FF 1000 R
o | IIC_MASTER LS _EF 1237 SRR
| miE | IC_MASTER_SLAYE M HF 1233 ARSI
o | SPI_MASTER M35 TR 1251 AESEEHTE
o B SPL_MASTER SLAY 2013051 2 12:32 :
B e
= BE |
W3 TR
B |4 | D
EHE ISPI_MASTEF{_SLAVE
=EEuR mE |
4
8. 1F “What is the name of this project#Y##{iZ[A Key in project namefE[i:
ff B E(E Project fps4 fy “SPI_MASTER_SALVE”, Zh1&3% “Next”
H 2 o
}_ Hew Project Wizard ﬂ

Directory, Name, Top-Level Entity [page 1 of 5]

What iz the working directory for this project?

]

M entity for this project? This name is case sensitive and must exactly match the entity name in the design file.

[ sP1_masTER_sLave \ ]

Use Existing Project Settings... |

1

2

< Back Einish | Cancel | Help |

9. ¥ NAKEFEZE NI project, £ New Project Wizard?y Add Files HYE A
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th, £ “File name:” IR EFE] “..." #—NIFE

4 New Project Wizard

Add Files [page 2 of 5]

Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the project.
Note: you can always add design files to the project later.

NERE BIH

Eile name: I

File Name IType ILibrary | Design Entry/Synthesis Tool HDL Version Add Al

Remave
Up
Down

Properties

Spedify the path names of any non-default libraries.  User Libraries. .. |

LELED

< Back | Mext = I Einish | Cancel | Help

10.35% spi_slave.v, spi_top.\.L K. SPIMasterFSM.VHESZAE “fEZE2 58" 1Y
ML AA HIRE = (EER), ®&iE T “FHEERE"

Select File x|

‘@C‘Jv ||~ FPGA 2013 04 » SFL_MASTER SLAVE - [ [ = spasTER SLAVE |p2)

EHEERE » RS = > [ @&

(R il (- | ez EE (=

o FEE

. BPL slavey 201260 FF 0157 ViEE

i IBEEE LE: 1260 R0 VS
[ =i
o S
B
= BH

o TRz

N =
£5, Preload (T

Famay - 7] :I A I I
BEEEEN): I"SPIMasterFSM.v" "SPI_slﬂve.j |Design Files (#.tdf *vhd *vhdl *.\;l

HHEE0) |- Ere |

|

4
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11.[4]%] “Add files” HUHESF, HEEE “File Name” (UL EZEN, K&
T “Next”
4 New Project Wizard x|

Add Files [page 2 of 5]

Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the project.
Note: you can always add design files to the project later.

File name: I I Add
bl e |Librarl‘-I IDesign Entry/Synthesis Tool HDL Version Add Al
. Default
Default
Default Eenigys

Up

Down

M

Properties

Spedify the path names of any non-default libraries.  User Libraries. .. |

< Back Einish | Cancel | Help |

12,3555 FPGA AY5%, FIRAIMINR T2 EP4CE30F23C8HT AT EREE R
TEWTT:
a) Device Family : Cyclone IV E
b) Pin count: 484
c) Speed grade: 8
ZR&AE Available devicestyfr &k &y FPGA BISRESIHIZR, 5 1E
IHEERT YRV IE H g/ DR %, TEiE(Ef{r 585 EPACE30F23C%, %
“Next”
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New Project Wizard

Family & Device Settings [page 3 of 5]

= . ) g X 2

NERE B BE

Eamily: ICydone IWE

Bevices:

Target device

™~ Auto device selected by the Fitter
&+ Spedific device selected in 'Available devices' list

¥ show advanced devices [ HardCopy compatitle only

" Other! nfa
3
Ayvailable devices:
| mame | corevoitage || 1es | userrjos | MemoryBits | Embedded multiphiero-bit elements | pii [atick

EP4CESSF23C8 1.2V 55856 325 2396180 308 4 20
EP4CEFSF23C8 1.2V 75408 293 2810380 400 4 20
EP4CE115F23C8 1.2V 114430 281 3981312 532 4 20
—Companian device
HardCopy: | j
I~ LmitDSE &R &M to HardCopy device resources
il
1=y i ” " ”
13. ¥ N k2 “EDA Tool Settings”, % | “Next
New PFroject Wizard x|
EDA Tool Settings [page 4 of 5]
Specify the other EDA tools used with the Quartus II software to develop your project.
EDA tools:
Tool Type Tool Name | Format(s) | Run Tool Automatically
Design Entry/Synthesis i <Mone> ﬂ I =Monex ;I I Run this tool automatically to synthesize the current design
Simulation IModeISim—AIbera ﬂl\"HDL ;I I Run gate-evel simulation automatically after compilation
Formal Verification I <None: - I
Board-Level Timing I <Mone: - l
Symbol I <Mone> - l
Signal Integrity I <Mone= - l
Boundary Scan |<None> vl
< Back | Mext = I Einish Cancel Help

14. 8 FARE “Summary”, ¥ | “Finish”

ITTRAINING
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4 New Project Wizard

Summary [page 5 of 5]

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

Praoject directory:

Project name:

Top-evel design entity:
Mumber of files added:

MNumber of user libraries added:
Device assignments:

Family name:

Device:
EDA tools:

Design entry/synthesis:

Simulation:

Timing analysis:
Operating conditions:

VCCINT voltage:

Junction temperature range:

C:/FPGA_2013_04/SPT_MASTER_SLAVE

SPI_MASTER _SLAVE
SPI_MASTER _SLAVE
3
0

Cyclone IVE

EP4CE30F23CE

<Mone > (<None =)
ModelSim-Altera (VHDL)
0

12V

0-85°C

< Back | Mext = I Einish I Cancel | Help

NERE B BE

15. 277 4F project #&4F “Project Navigator” thfy “Entity” = “Hierarchy” ,
W BT, EP “SPI_MASTER_SLAVE” & project name/[H R 2 E.1F

iy top module.

@ New Project Wizard

& Quartus IT 64-Bit - C/FPGA_2013_04/SPI_MASTER
File Edit “iew Project Assignments Processing Tools !

D da|é @Bl o

1l ISPI_MASTER_

|Project Mavigataor

18 x|

Entity

/A% Cydone IV E: EP4CE30F23C3
.. 2+ SP] MASTER_SLAVE Sg

(i3 tierarchy [ E|Fies | " Desgnunits | 5 4[»

16. 8 N5 7E top module.

[EITTRAINING
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a) H4uE tab #EZE “Files”

b) 4 spi_top.v (FEHEEKHT)
) f£ spi_top.v BHIEERAHE

d) EfE “Set as Top-Level Entity”

@ Quartus IT 64-Bit - C:/FPGA_2013_04/SPI_MASTER _SLAYE/SP

File Edit Wiew Project Assignments Processing Tools Window Help

|0 = @ & 2|9 o |||fspr_masTer siave
Project Navigator
L:;? Files

Ctrl+5hift+1

Create AHDL Indude Files for Current File
Create Symbol Files for Current File

Properties...

/4% Hierarchy | 4+ Design Units |_|'1j'1|l

1

17. FY)[e] “Hierarchy”, Lol LB &l Fr~EY spi_top £ top module.
@ Quartus II 64-Bit - C:/FPGA_2013_D4/SPI_MASTER

File Edit WView Project Assignments Processing Tools

IS @] & a9 o |[|[sprmaster,

|Project Navigator 1E x|
|

/% Cydlone IV E: EPACE30F23C53
- i

/4% Hierarchy | @HIES | i+ Design Units |_ﬁji|b

18. ¥TBH spi_top.v, FEE—1THY “define __ SIMEEECEGET##
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1 /f define  SIM

2

3 Elmodule =spi top|

4 "ifdef  5IM
= ‘el=e

& clk,

7 rast,

8 “endif
g done,

10 spiSCH,
11 spiMIS0,
12 spiMOS5T,
1z spiCSn

19.RBF AR, ZHyZETL PLL (Y IP
»100l* > MegaWizard Plug-In Manager*
@ Quartus IT 64-Bit - C:/FPGA_2013_D4/SPI_MASTER_SLAVE/SPI_MASTER_SLAYE -

File Edit Wiew Project Assignments Processing | Tools Window Help S
Run Simulation Tool k

I =A™ O R I | B
| J & Launch Simulation Library Compiler
Project Mavigato
frraject avigater "4 Launch Design Space Explorer
Entity
W i
% Cydone IV E: EP4CE30F23CE i1 TimeQuest Timing Analyzer
spi_top 5&' Advisors F
¢ Chip Planner
-@ Design Partition Planner
Metlist Viewers *
1 SignalTap II Logic Analyzer

« In-System Memory Content Editor
®| Logic Analyzer Interface Editor

(4% Hierarchy | %HES | ' Design Units |_1

Tasks : Y In-System Sources and Probes Editor
Flow: | Compilatior 7] omta Honatbiobe P
\% Programmer
Task “Hi ITAG Chain Debugger
El- B Compile Design 7 Transceiver Tookit
‘ E‘ ¥ Analysis & Synthesis ﬁ Exctarnal Mirmry Taber Face Toolkit
- @ Fitter (Place & Route)
- @ Assembler (Generate programming '~.;\ MegaWizard Plug-In Manager
B B TimeQuest Timing Analysis Mios I Software Build Tools for Edipse

20.MegaWizard Plug-In Managens = {7518
a) Create a new custom megafunction variation
TR megafunction
b) Edit an existing meagafunction variation
B A" megafunctionty 28
c) Copy an existing custom megafunction variation
15— project # copy —{EELAHY megafunctionZ H Fily
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project.
iEf, WRSEZEVHY 1P, FrDIZEEERY /2 “"Create a new custom
megafunction variation” Zk1%, % “Next”

# MegaWizard Flog-In Manager [page 1] ll

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of
megafunctions.

\ Which action do you want to perform?

{* Create a new custom megafunction variation
™ Edit an existing custom megafunction variation

™ Copy an existing custom megafunction variation

Copyright (C) 1991-2012 Altera Corporation

Cancel | < Back | Mext = | Eimish

21. M@z ,What name do you want for the output fileZ#g; A megafunction
(45 > “C:/IFPGA_2013_04/SPI_MASTER_SLAVE/PLL”
R IP oy 10" EERE L ALTPLLY, 4%, ## Next"
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a‘ MegaWizard Plug-In Manager [page 2a] il

Which megafunction would you like to customize?  ywhich device family wil you beusing?  |Cydone IVE =l
Select & megafunction from the list below

I'-) Which type of output file do you want to create?
il

" AHDL

X
- 3
-
T o cXE (" Verilog HOL

- ¥, ALT2GXB_RECONFIG
- %, ALTASMI_PARALLEL
- ¥, ALTCLKCTRL

- ¥4, ALTDDIO_BIDIR (T
\ ALTDDIO_IM [~ Return to this page for another create operation
-5, ALTDDIO_OUT

0 e = e o O = W [

-}_“ — Mote: To mm_pile a prnj_ect smcessﬁlﬂ_rh the Quarh.l; I s'x_nf_twbre_, your design
files must be in the project directory, in a library specified in the Libraries page of

- e, ALTDQ the Options dialog box (Tools menu), or a library specified in the Libraries page

\ ALTDOS of the Settings dialog box (Assignments menu),

=%, ALTDQ DQS Your current user library directaries are:

-4, ALTDQ_DQS2 vi2.1

-, ALTG

- ¥%, ALTGX_RECONFIG

- Y%, ALTINT_OSC

- %, ALTIOBUF

-, ALTLVDS_RX

- ¥4, ALTLVDS_TX

- ¥, ALTMEMPHY L

TP ECONFIG
- ¥, ALTREMOTE_UPDATE
- “%, BLTTEMP_SENSE

Y Altera CROFRROR Verify w175
4| [ >

Cancel | < Back | Mext = | Einiish |

22 1T I osc #E%2 50MHz, FiLIfE ALTPLL f9s%5EH ,Parameter
Settings“> ,General/Modes“/Jff#fiz ,What is the frequency of the inclkO
input? , &A% defualt {5 100 MHz %% 50MHz.
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MegaWizard Plog-In Manager [page 3 of 14]

ke

Currently selected device family: |Cydc\ne WE vI

¥ Match project/default

Able to implement the requested PLL

—General

Which device speed grade wil you be using? IS -

I™ | Use military temperatire rande cevices orly

What is the frequency of the indkd input? Hz =

I™ Setup PLL in VDS mode Data rater |NotAvalsble = Mbps
—PLL Type

Which PLL type will you be using?

' FastPLL = Enhianced PLL ¥ Select the PLL type automatically
—Operation Mode

Haow will the PLL outputs be generated?
¥ Use the feedback path inside the PLL
(+ In normal mode
£~ In source-synchronous compensation Mode
(™ In zero delay buffer mode
I Connect the: fomimic port {bidirectional)

™ With no compensation
€ Create an 'foin' input for an external fesdback (External Feedback Mods)
Which output dock will be compensated for?. Ir:O -I

| cancel |[ <Back || mext> |[ mnisn |

%

23.7f spi_top.v##, Z4E c0 /Y clock % spi_masteniy opertaion clock fft
DL, 7£ ALTPLL 93 E ,Output Clocks*> ,clk c0* # ,Enter output
clock frequency“z% €k 100KHz.
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MegaWizard Plog-In Manager [page 8 of 14]
c0 - Core/External Output Clock
Able to implement the requested PLL
IV Use this dock 3
—Clock Tap Setti
= s Actual Settings
¥ Enter output dock frequency: |0. 1 [MHz > |0. 100000
{~ Enter output dock parameters:
: ' i = | 1
Clock multiplication factor
Clock divisin factor [X = _<<copy | [500
Clock phase shift Jo.00 = fdeg #|  Joo
Clock duty cydle (%) [s0.00 = [50.00
Description | vauﬂ
Nate: The displayed internal settings of the Primary dock VCO frequency {MHz) 6.
PLL is recommended for use by advanced Modulus for M counter 17
users only <I = : I LIJ
Per Clock Feasibiity Indicatars
’V cl 2
| cancel |[ <Back || mext> |[ mnisn |
%

24.1% spi_top.v#E, Z4E cl 1Y clock & spi_slavery opertaion clock,frLA,
f£ ALTPLL A93%H ,Output Clocks“> ,clk c1“ ffJ ,Enter output clock
frequency” 3% ERY 1MHz.

N&% Finish®
F|It, PLL Y megafunctiongt 21747 1
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MegaWizard Plog-In Manager [page 9 of 14]

Output

Clocks
2 dkc3

¢1 - Core/External Output Clock
Able to implement the requested PLL

IV Use this dock [ 3

[oserertoon |

{* Enter output dock frequency:

" Enter output dock parameters:
Clock multiplication factor
Clock division factor

Clock phase shift

Clock duty cyde (%)

Mote: The displayed internal settings of the
PLL is recommended for use by advanced

Actual Settings
| 1.000000

—
o

Jo.o0

I‘—E << Copy |
= e =

Jo.00

Description

| <]
5.

Primary dock VCO frequency {MHz)
Modulus for M counter

10 -
»

users only <I = : I
er Clock Feasibility Indicators
’—ocﬂ cl 2
| cancel |[ <Back || mext> |[ mnisn |

NERE B BE

%

25. 8 MoK, B E I AR MR EEEE 10 /Y debug tool ,SourceProbe*

»100l“ > MegaWizard Plug-In Manager”

-
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4 Quartus IT 64-Bit - C/FPGA_2013_04/SPI_MASTER SLAYVE/SPI MASTER SLAYE -

File Edit Wiew Project Assignments Processing | Tools Window Help S

DS el # 22| o |[[fsery  RumSmuation oo '
J & Launch Simulation Library Compiler

Ji— =
{Project Navigator
4 94 "4 Launch Design Space Explorer
Entity
Fy 3
(% Cydone IV E: EP4CE30F23CE Lij TimeQuest Timing Analyzer
spl_top 5&' Advisors ¥
¢ Chip Planner
-@ Design Partition Planner
Metlist Viewers k
1 SignalTap II Logic Analyzer

« In-System Memory Content Editor

L Hierarch E| Files o Designnits | |
archy | El | I—l ®| Logic Analyzer Interface Editor

|Tasks : Y In-System Sources and Probes Editor
Flow: |Cnmpilaﬁnr1 j Custo SignalProbe Pins. ..
% Programmer
Task sHi ITAG Chain Debugger
£ # Compile Design 7 Transceiver Toolkit
. B Andysh Glymihess HF Excternal Memory Interface Tookit
- @ Fitter (Place & Route)
- @ Assembler (Generate programming '~.;\ MegaWizard Plug-In Manager
B B TimeQuest Timing Analysis Mios I Software Build Tools for Edipse

26.MegaWizard Plug-In Managé&f=nyE “Create a new custom megafunction
variation”, k&, #% “Next”

# MegaWizard Flog-In Manager [page 1] ll

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of
megafunctions.

\ Which action do you want to perform?

{* Create a new custom megafunction variation
™ Edit an existing custom megafunction variation

™ Copy an existing custom megafunction variation

Copyright (C) 1991-2012 Altera Corporation

Cancel < Back Mext = Eimish
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27.1FM#fr . What name do you want for the output fileZ#g; A megafunction
5 > “C:/IFPGA_2013_04/SPI_MASTER_SLAVE/sourceProbe”
R IP 9348 ,JTAG-accessible Extensiong$# |, In-System Sources
and Probes“ k1%, #%# ,Next"

& MegaWizard Plug-In Manager [page 2a] ll
Which megafunction would you ke to customize?  which device family will you be using?  |Cydone IVE =]
Select a megafunction from the list below
I 2 X Which type of output file do you want to oeate?

- " AHDL
B 5"j, Installed Plug-Ins
-7, Altera SOPC Builder ¥
B [ Arithmetic (=" Verilag HOL
IE | Communications
& (3 DsP
E‘-‘ | Gates

- i To

I Return to this page for another create operation

I |1 JTAG-accessible Extensions

Lt pese ks 8| Mote: To compile a project successfully in the Quartus 1T software, your design
RS 1.0ysiEm sources and Probes | RAVSEpRRRES S project directory, in & library spedfied in the Libraries page of
the Options dizlog box (Tools menu), er a library specified in the Libraries page

%, Pd

%, Serial Flash Loader of the Settings dialog box (Assignments menu),
% SignafTap II Logic Analyzer Your current user fibrary directories are;
b Y4 Virtual TTAG

B- & Memory Compiler
| Click to Open IF MegaStore

Cancel | < Back | Mext = | Enish

28.1F spi_top.v i, %7ERY sourceE 49 {ir7T, probe & 16 {i17T
wire [15:0] probe;
wire [48:0] source ;

sourceProbe SP( .probe (probel[ 5:01),

.source (source[4E8:0]1)

) ;
assign spiMasterEn = sourcel[48];
assign MasterBWn = scource[47];
assign MasterSlavelAdddr [ 4:0] = sourcel[’l4:0];
assign MasterRegRddr [ 5:0] = sourcel[30:15]1;
assign MasterDataOut[15:0] = sourcel[d4c:21];
assign probel[ 5:0] = MasterDataIn[ 5:01;

FrLAfE ,Pamarmeter Settingsfyfi#f{iz “How wide should the probe port be?”
#HEFE 16 bits. 55—{E @iz “How wide should the source port be % 49
bits, ZR1&¥% “Finish*
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MegaWizard Plog-In Manager [page 3 of 5]

ra In-System Sources and Probes [abot [ ovamentatn

it

- Currently selected device family: |C',,-'|:|-:ne = ;I
sourceProbe

¥ Match project/default

probe[15.0] source[4s..0] -

—Dio you want to specify an Instance Index?

{+ Mo, assign it automatically

(™ Yes, use this number |EI 'I

The 'Instance ID' of this instance {optional):

How wide should the probe port be?

How wide should the source port be?

| Canicel || < Back || Next > || Finish |

2

29. 85 2R, EiAYE pin assignment{E 2, K52 H AT Mk, #HERM
synthesis,[Al[ft, Quartusll N &R FERATRLE 10, AR, BAELM—=X
synthesis.#{T synthesisty5=A LT VUFE.

a) £ “Task" #HE#E “Analysis & Synthesis“¥% i

Tasks 0@ x|
Flow: ICDmpiIaﬁDn j Customize... |
Task |
El ¥ Compile Design
T ;
i [ B Fitter (Place & Route)
- B Assembler (Generate programming files)
-- # TimeQuest Timing Analysis
E- b= EDA Metlist Writer
\'ﬁ Program Device (Open Programmer)
4 | I

b) £ Quartusll =751y Tool bar 41 FHIEAL BARHEEAT icon

& Quartus II 64-Bit - C-/FPGA_2013_04/5PI_MASTER SLAYE/SPI MASTER SLAYE - SPI MASTER SLAYE
File Edit View Project Assignments Processing Tools Window Help 5

|8
&

L) sias s s ——als swlc [T o welo)
T LB =i top.y B e a sy

[ems e nal

c) £ “Processing™> “Start” - “Start Analysis & Syncthesis*

|’ ITTRAINING
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4 Quartus II 64-Bit - C:/FPGA_2013_0D4/SPI MASTER SLAYE/SPI MASTER SLAYE - SPI MASTER SLAYE

File Edit View Project Assignments | Processing Tools Window Help =)

” _J L:} ;‘j d | % 53 | - | Siop Processing HSHRAE
{Project Navigator # Start Compilztion Cirl+L

Entity #/} Analyze Current File
% Cydlone IV E; EP4CE30F23C8
= ﬁﬁ spi_ top - Update Memary Initislization File

B -\ sourceProbe:SP @ Compilation Report
ﬁj spiMasterFSM:SPI_MASTER @ Dynamic Synthesis Report

d) E%ﬁt PrisigE Ctri+K

Cirl4+R.

*3‘;»:5%’5@| I- AL A
top. v @ Compilation Re

Bl riow summary

%2, Stert Herarchy Elaboraton

=7 Start Analysis & Elaboration
@ Start Analysis & Synthesis
KL, Start Partitinn Merne

30. synthesisSE k& & I AT N EHIHE, % “OK” RBHFAtiE

Iﬁl Analysis & Synthesis was successful {150 warnings)

OK

31. 58

AT LU pin assignmentiEEiE “Assignments™ “Pin Planner”

@ Quartus IT 64-Bit - C:/FPGA_2013_04/SPI_MASTER _SLAVE/SPI_MAS

File Edit View Project | Assignments Processing Tools Window Help =

|05 | s ¥ evie.

" Settings... Ctrl+5hift+E
|Project Mavigataor =
Entity TimeQuest Timing Analyzer Wizard...
4 Cydone IV E: EP4CE3D 3 assignment Editor Ctrl-+Shift +A

El ﬁ'_:'j spi_top %

[+ %, sourceProbe:s

_|'>_r|

L

Fin Planner

Darmnua Accinmmante

Ctrl+5hift-+M

32.clock : PIN_G1, rst: PIN_T21, I/O standard : 3.B¥CMOS.

Quartusll #y pin assignment—4%
Ef pin assignmentiyizs.

seE R, BTEL,

SOESE1R, B AT LARE

33. 8 N2k, e E Signal Tab, B #2211y SPI interfacefy{Z5%

Signal Tab#iZ /2 S EH{EIEH .
“Tools” = “SignalTab Il Logic Analyzer”

| Named:| = |« |Edit: | A

g MNode Mame | Direction | Location I /O Bank | VREF Group | 1/0 Standard | Reserved | Current Strength | Slew Rate | Differential Pair I
”—L altera_reserved_tck Input 2.5V (default) 8mA (default)
in_ altera_reserved_tdi Input 2.5 {default) smA (default)
””—'s altera_reserved_tdo Output 2.5V (default) 8mA (default) 2 (default)
in_ altera_reserved_tm Input 2.5V {default) smA (default)
n_ ok Input PIN_G1 1 B1_N3 3.3V LVCMOS 2mA (default)
””{ done Output 3.3V LVCMOS 2mA {default) 2 (default)
in_ rst Input PIN_T21 5 B5_NO 3.3V LVCMOS 2mA (default)
24 spiCsn Output 3.3V LVCMOS 2mA (default) 2 (default)
24 spiMISO Output 3.3V LVCMOS 2mA (default) 2 (default)
o4 spiMOST Output 3.3V LVCMOS 2mA (default) 2 (default)
ML spisCK Output 3.3V LVCMOS 2mA (default) 2 (default)
<<new node >>

Rl
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@ Quartus IT 64-Bit - C:/FPGA_2013_04/SPI_MASTER_SLAYE/SPI_MASTER_SLAYE -

File Edit View Project Assignmentz Processing | Tools Window Help 5

J.l Jd S = @ | FRNEENF ! | - J_”?I_r Run Simulation Tool ¥
1

2 Launch Simulation Library Compiler

Project Mavigator

| : a *&, Launch Design Space Explorer

Entity

% Cycdone IV E: EP4CE30F23C3 i1y TimeQuest Timing Analyzer

= ta'l?j .spi_top EE' Advisors ¢
- <, sourceProbe:SP b
- 804 spiMasterFSM:SPI_MASTER «# Chip Planner
B SPI_slave:SPT_SLAVE <@ Design Partition Planner
: EHE sld_hub:auto_hub Metlist Viewers *

- %, PLLticPLL

d I I SignalTap II Logic Analyzer

st TR-Suetarm Memnry Cantent Fitnr

34.SignalTab2—%&H Altera f£{itfy tool, HIJREMLINERE T, HE,
Al FPGAHY LE LIk BIockRAM ZRAK{FE(A:DLSCE RN 1T
1F BlockRAM Hy &} H 2B 2% Altera USB-Blaster (download cabl#g)=].

@ SignalTap IT Logic Analyzer - C/FPGA_2013_04/SPI_MASTER_SLAYVE/SPI_MASTER_SLAYE - SPI_MASTER_SLAYE - [stp1:stp]

Fle Edit View Project Processing Took Window Help 'S

carch altera. co
| | 2] [mvald 7aG configuration w| x| 7maG chain Configuration: [NEHESNEREEN | <

s LEst0 Memary: 0 Small: NA Medium: NA Large: NA i |

T8 aute_sig... Net running O cells 0 bits NA NA Na

Device:  [llon= Detecizd =] 5can chain

>>| SOF Manager: _=| U

Lock mode: |i=3" Alow all changes =l Signal Configuration: X

Data Enable | Trigger Enable | Trigger Conditions | |

Clock: [
o | [ [1+Tease =

sampledepth: (128 »| RAM type: [Auto ¥

I Segmented; |2 64 sample segments 2

Type: 22 Continuous -
Input port: _I

I¥ | Record data discontinuities

I™ | Disable storage qualifier

AlDats a3 Setup
Hierarchy Display: x | I™ Datalog: ﬁl x
-3 auto_signaltap_o

] auto_signaitap_o
e i

35. 54, i SignalTabfy TIEEZR. ## T4 “Signal Configuration”lél’\]m
“Clock” Mg “...”
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Signal Configuration: =

Sample depth: |123 | RAM type: I.ﬁ.ubzu

[~ segmented: |2 54 sample segments

—Storage gualifier:

Type: I ZE Continuous

[
Input port: I _|

¥ Record data discontinuities

" | Disable storage gualifier

-
4| | »

36.7F “Node Finder” HyfH &5
a) “Filter” #fiz 4 #E#2 Design Entry (all names)
b) “Lock in” ##fizH1#E#E spi_top|PLL
BT “Lock in” FEfirigry “...” 4§, &4 “Select Hierarchy Level”
EERE PLL. A0 NEFTR. A “OK” fii.

& Select Hierarchy Level x|

by Cydone V: S5CEFATF23CEES
El EE spi_top -’-f@
- “%, sourceProbe:SP
- Bbd gpiMasterFSM:SPI_MASTER

----- pbd SPI_slave:SPI_SLAVE

- BB gld_hub:auta_hub

« PLLsicPLL

iy {
/4% Hierarchy I
QK Cancel | Help |
Vo

c) $# “List” f#if
d) £ “Nodes Found"#Z@i ~ “c0O”
e) HEsY c0 HHIHE “Selected Nodes”

f) # “OK”

|’ ITTRAINING
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i Node Finder x|
Filter: |Design Entry (all names) ;l Customize. .. |
Look in: I |spi_top|PLL:dicPLL| LI | ¥ Indude subentities
MNamed: I = ;I List |
Modes Found: Selected Nodes:

MName | Assignments Iil MName T | Assignments I
2 altpll:altpll_c... Unassigned 5:) PLL:icPLL]c0  Unassigned
., areset Unassigned =
— 4 {Unassigned FE
S5l Unassigned =
~, indk0 Unassigned <<
., locked Unassigned
C . .
=5 sub_wireD Unassigned ;I
Ok I Cancel |
&

37.1E:7 “Signal Configuration”#y “Clock” 2H+5% “PLL|c0O”

Signal Configuration:

]

—Data

lock: |PLLsiicPLL |0

Sample depth; |12i3 vI RAM type: I.ﬁ.ub:u

[ Segmented: |2 64 sample segments

—Storage qualifier:

Type: I EE Continuous

Input port: I
¥ | Record data discontinuities

™ | Disable storage qualifier

dl

ol

38. FF MBI A SIS Z=RY SPI (555
{£ auto_signaltab_OEfE “Setup” BYE M, IF HAEZE HBEFE/FEM .
(W T EFTR, BA—ExErEER ~  Double-click to add nodes.)

-
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auto_signattap_0 Lock mode: | =) Allow all changes j
Hode Data Enable | Trigger Enable | Trigger Conditions
Type | Alias | Name 0 0 1) Basic x|

louble-

¥l At add nndes

o

39.5 /A SPI MASTERHJ{E5%, £ “Node Finder” {y i &
a) “Filter” MfizH#E#E Design Entry (all names)
b) “Lock in” ffizf#E#E spi_top|spiMasterFSM
BT “Lock in” FEfr{&Hy “...” 4§, &4 “Select Hierarchy Level”
HiERE spiMasterFSM.AT NEIFTR. A& “OK” i,

& Select Hierarchy Level

x|

/By Cydone V: SCEFATF23C3ES
El ﬁﬂ spi_top -’-fm
B
b EspiMast&rFEM:5F'I_f~1.-5.E1'TEF!.
- Bbd 5P lave:SPI_SLAVE
ﬂﬁ@ sld_hub:auto_hub
- ¥, PLLsicPLL

“%, sourceProbe:SP

| |

/4% Hierarchy I

Ok

Cancel |

Help |

&

c) “Named” key in “spi*” {0 By

d) % “List" f%#

BRI

e) f£ “Nodes Found”# “spiCSn”, “spiSCK”, DL} “spiSDAQ”

f) f# “>" i
g) f
Nodes”

2 “spiCSn”, “spiSCK”, DLK; “spiSDA0” HHIR{E “Selected

ITTRAINING
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h) % “OK”

i Node Finder

Filter: IDESign Entry (all names)

Look in: I |spi_top |spiMasterFSM:SPT_MASTER |

MNamed: I spi*

Modes Found:

Selected Nodes:

LI Customize. .. |
LI _I ¥ Indude subentities

| List |

NERE B BE

x|

Unassigned

{ Unassigned

- spisDAD

Mame e | Assignments

5:_-> spiMasterFSM:SPI_MAS.  Unassigned
5:_-> spiMasterFSM:SPI_MAS..  Unassigned
5:_-> spiMasterFSM:SPI_MAS.  Unassigned

s W

40. LA SPI SLAVERY{E5%, 1£ “Node Finder” Hy{f g
a) “Filter” MEfizH 7= Design Entry (all names)
b) “Lock in” iz 72 spi_top|SPI_slave
¥R “Lock in” MEArL{&AY “...” FZ§#, €& “Select Hierarchy Level”
HhiEERE SPI_slave W1 NEIFTR. ZA1&i% "OK” i,

& Select Hierarchy Level

x|

by Cydone V: S5CEFATF23CEES
El ﬁﬂ spi_top -’-fm
- “%, sourceProbe:SP
- Bbd gpiMasterFSM:SPI_MASTER

™ 7T Sp1_slave:sPI_SLAVE
- BB gld_hub:auta_hub
G- %, PLLicPLL

| |

/4% Hierarchy I

Ok

Cancel |

Help

c) #% “List” fzift

d) £ “Nodes Found”iE “BitCnt”

e) §% "> fuiE
f) I =5J

[y

-

“BitCnt” HH IH1E “Selected Nodes”
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i Node Finder x|
Filter: IDesign Entry (&l names) LI Customize... |
Look in: I |spi_top|SPI_slave:SPI_SLAVE| j _I ¥ Indude subentities
Mamed: I = LI LI
MNodes Found: Selected Nodes:

Mame | Assignments Iﬂ Mame & | Assignments |

_c) Addo Unassigned .Ej SPI_slave:SPI_SLAVE|BitCnt Unassigned
BitCnt EI_InassignEn:I

.R_> BitCnt[0] Unassigned

.R_> BitCnt[1] Unassigned

.R) BitCnt[2] Unassigned &

.R_> BitCnt[3] Unassigned 2>

,R) BitCnt[4] Unassigned =

.R_> BitCnt[5] Unassigned <<

:gj Dataln Unassigned

.c_> DataIn[0] Unassigned

.R_> Dataln[0]~r.. Unassigned

_c) Dataln[1] Unassigned
F. NatalnMler  linassioned LI

OK I Cancel |

g) £ “Nodes Found"i “MISO”

h) ## “>" i

) fESE “BitCnt” 5 HIRAE “Selected Nodes”

j) oK’

x|
Filter:  |Desin Entry (all names) | Customzel

Look in: |ispijnpiSPIfslave:SPLSLAVE! ll _.I ¥ Indude subentities
Mamed: | = Ea| List |
Modes Found: Selected Nodes:
Name Assignments I;I Name i | Assignments I
_c) Equal44 Unassigned :B_-'g} SPI1_slave:SPI_SLAVE|BitCnt Unassigned
- Equalds Unassigned . SPI_slave:SPI_SLAVEIMISO Unassigned
£, Equal4s Unassigned
.CD Equal47 Unassigned
.c) Equalda Unassigned &
.C_> Equal4a Unassigned 22
,c) Equalso Unassigned 2
<<
_C_) MOST Unassigned (i
.(-) Read1Write Unassigned
.R_—;, Read1Write0 ~reg0 Unassigned
:g_«;} Reglndex Unassigned
“. Realndexfnl | Inassinned LI

[ o | o |

41, ¥y E B E N E RIS “Signal Configuration™ “Sample depth”

[EITTRAINING



g ITTRAINING wERR BEEE

B - B A NERED BRI R AR

Signal Configuration:

Clock: |PLLsicPLL |cD

—Data
Sample depth: m RAM type: I.ﬁ.ub: j
[ Segmented: 24 - ple segments j
—Storage qualif iég
Type: i‘.IKE us j

2K
tmput port: | g
3K
M Recordd: 15 |

™ | Dizable storage qualifier

42. 5x1%, BELEIFY SignalTabfzfE. “File” > “Save”

B SignalTap II Logic Anal

|H-e Edit View Project Prow

_] New File Cirl4M ‘I

Closze

Save As...
EXpor.,.,
ﬂ Page Setup...
b PrntPrevien
(=l Prints Elipn
ITuna |l Afiae | Marm

A3 (FRE M A e default fYfE+4, HERTREL project file f77E[E—{E
folder f
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S B _1 X
FATFRAM: | | SPI_MASTER SLAVE ~| = & cF B
B - | -| fE2z BER | -] B8 [~]5
L db 2013651 FF 06.. TEEERER
| gevhox_tmp 201351 T 02, EFEFE
| he_otpt 201350 T 04, FEEERTE
| ncremental_db 01350 TF 05 fEEEHEE
| output_files 2013654 T 06.. TEEERER
sirrmlation 01351 TF 04 fEEEERE

201351 FF D6...

HEEEW: |l =] TFEE
TFIEEREI (T | SignalTap IT Logic Analyzer Files (*.p) | H1H |
IV Add file to cument project

44 1rEkE5e SignalTab{g, Lol LABEAfE all compiler BYE(E, (i all
compiler Y7720 51U T =
a)y{f “Tasks” #1F “Compile Design” ##fi¢#, & “Start”

Tasks oE x|
Flow: |Cnmpilaﬁnn j Customize. . |
Task i
e
S Analy
PR Start Again
i E- W Fitter
" P Assel [ll) Stop Processing Cirl+5hift+C
.. B Time
E- e EDA ([0 Expand Al
..... $ Program | Collapse All
Edit Flow...
4| Mew Flow. ..

b) £ “Processing™ “Start Compilation”

|’ ITTRAINING
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@ Quartus IT 64-Bit - C:/FPGA_2013_04/SPI_MASTER_SLAVE/SPI_MASTER S

File Edit View Project Assignments | Processing Tools Window Help =)

JJ J Lj - ﬂ | "R j| -~ 2| Stop Processing Cirl45hift+a
o 5 -
|Pruject Mavigator Start Compilation
Entity #7] Analyze Current File
/% Cydone IV E: EP4CE30F23CE Start '
=8 ﬁj spi _top % Update Memory Initialization File
; sourceProbe: ompilation Repor
. T, Frobe: 5P C lation R t Ctrl+R.

- 4 spiMasterFSM:SPL_MASTER .} Dynamic Synthesis Report
----- - Bbd 5P glave:SPI_SLAVE

ﬁn@ sld_hub:auto_hub ﬁ PowerPlay Power Analyzer Tool
- 5, PLLiicPLL ) 55N Analyzer Tool

c) 1£ Quartusll 751y Tool bar #4101 N Ay B4l €47 HE(EHY icon

4 Quartus I 64-Bit - C:/FPGA 2013 04/SPI MASTER SLAYE/SPI MASTER SLAYE - SPI MASTER SLAYE

File Edit View Project Assignments Processing Tools Window Help S

| & @ & 22| 9 o |||[sprmasTer siave _|||_“1 e m'/ |65 1 |2
o ; s | 3
\Project Navigator Raxi| 4 SRt P e '

[entitu Tl e oAl

d) Hrifs# Ctrl + L
45.compiler all 5Ei% & H o8 AT M EIEYGRE, % “OK” RBEFAMRE
oo x

@1 Full Compilation was successful {183 warnings)

oK

46.FdRL SourceProb#&izg. “Tools” = “In-System Sources and Probes Editor”

@ Quartus IT 64-Bit - C:/FPGA_2013_04/SPI_MASTER_SLAVE/SPI_MASTER SLAYE

File Edit View Project Assignments Processing | Tools Window Help 5

J_l J Lj ﬁ ﬂ | _-r':. ER | _i»'| el J-”ﬁ Run Simulation Tool F

% Launch Simulation Library Compiler

Project Mavigator

| : a "Sl.. Launich Design Space Explorer
Entity

/4y Cydone V: SCEFATF23CSES iJ TimeQuest Timing Analyzer

-- F,E spi_top %

Advisors k

@ Chip Planner
n@ Design Partition Planner

Metlist Viewers k

: | | 1 SignalTap II Logic Analyzer

—r— : : w In-5ystem Memory Content Editor
/&% Hierarchy | E| Files | i Design Units | | =
— ™| Logic Analyzer Interface Editor

|T35k5 ! b| In-System Sources and Probes Editor
Flow: |Cnmpilaﬁnn j Custo SignalProbe Pins...

|’ ITTRAINING
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@WTRAINING

47 fIEFEAY assignment i ESAHAHEFERY(S 5% group L2k, Wi H, EHrdan
%

mln—System Sources and Probes Editor - C:/FPGA 2013 04/5P1 MASTER SLAVE/SPI MASTER SEAVE = SPIUMAS
File Edit Yiew Processing Tools Window Help 5
= JTAG Chain Configuration: | JTAG read Bl X
Instance Manager: ET' @l | | | | 'Eil | |R;_-ady to acquire .3_,:-' >4 figu I £aced —
—Probereadinterval ———— | Eventlog Hardware: |USB-Blaster [USB-0] =l setp... |
Current interval: 0 samples per second Maimum size: |s -] Device; | @1: SCE(BA7IFA7IFAZES) @ x|  Scan Chain |
* Automatic ¥ Save data to event log File: | [ |
{ Manual |1 5 ¥ . -
I I _I Write source data: lContinuoust VI Ell
Index | Instance ID I Status I Sources: 49 |Probes:
[ o NOME Not running 49 16
4] | 2
0 NONE
Index Type Alias Name Data e = = 7 = 3 £ -1 4
Pl15.0] [ MasterDataln 0000k
s 0
S47  —v e MasterRWn i
5[46.-31] =i ee, - MasterDataOut 0055h
5[30.15] =5ia - RegAddr 00AAK
5[14.0] =iee - SlaveAddr 0033h
| [o0% o054z

48. #1F JTAG Chain ConfiguratiorJ Download Cable¢# detectZl], %1
TEFTR, (HER T EATEEIRD, H Download Cablefs 2 £ &EHSHYEE,
SLEEE R, % “Setup...” f#H#

JTAG Chain Configuration: _

Hardware: I ﬂ Setup... |

Device: INDHE Detected | scan chain |
> | S50F Manager: “\:{_l @lIPI_MASTE_SLAE.mF |

49. gkt “Hardware Setup™y1ieEs, £ “Hardware Settings"E i, £

“Available hardware items™f, USB-Blaster{Z /i I, ZA1&$% “Close” [
HH.
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4 Hardware Setup x|

Hardware Settings JTAG Settings | 1

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

Currently selected hardware: IL.ISEi-BIaster [UsE-0] ;I

—Available hardware items

Add Hardware. ..

:LISE-Blaster

Femove Hardware

Close

50. =% JTAG Chain Configurationi, Fter 41 &7,

JTAG Chain Configuration: IJTAG ready LT 4

Hardware: IUSB-BIaster [UsE-0] x| sewp...

Device: | @L: SCE(BA7IFA7IFATES) (0: »| = Scan Chain |
> | S50F Manager: j,,l lL|J ||PI_MASTER_SLA'U'E.S::F |

515822 A link #EAHYEE, RfZ T “SOF Manager"fiifizfy “..." %X
link SOF f&Z&

JTAG Chain Configuration: IJTAG ready | =
Hardware: |USB-Blaster [USB-0] x| setup... |

Device: | @1: SCE(BA7IFA7IFATES) (0: =] = Scan Chain

=% | SOF Manager: _;,l lu]||P1_MA51ER_5LAvE.su

52.71F Quartusll 11z~ Fij, SOF f£Z default &1 project [E—{EREET;
{H Quartusll 12.1}, RifgEé default /£ project FR{KJE THY output_files
HY H .
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1 Select Programming File x|
lookin: | | C:\FPGA_2013_04\SPI_MASTER_SLAVE\output_files EH©Oe OO LiHE
y&& My Computer Marme Size Type /| Date Modified
2 funmylkk J / { G6.4MB sofFile  2013/5/1 T4 06:09:10
*

i | ©

File name: | SPI_MASTER_SLAVE.sof

Files of type: ISF‘.AM Ohject Files (*.s0f) ;I Cancel |

4
S,
53. PTHIES
. it seaw
log: 2013/05/01 18:27:56 #0 ‘ dlick to insert time bar
Type | Alias Hame | R T — i B o — A o N— EER— i
€ ..FSH:SPI_MASTERISpICSn
< M:SP|_MASTERIspiSDAG |
€ -..FSH:SPL_MASTERISPISCK
k [ ..ve:SPL_SLAVEBICnt G0h
< 0
-]
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