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% System 4 Processin Extra lnfo A Info A arnin Critical ' arnir Emor 4, Suppressed Fla

in

mIMessage tl ellLocation: j Lozate I
Far Help, press F1 202, 77 e T2 Idle MM 4
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R , SOPC Builder iz17 , REANTER

" Create New System - Altera SOPC Builder - unnamed.sopc (E: nios" = IEllll
File Edit HModule System “iew Toolz Help
System Corterts | System Generation |
- Clock Settin
. Component Library VL =
2 Mioz | Processor Dievice Family:lecIone 1 - Iame Source MHz Add
ridges and Adapters
riter face Protocols Remave
Egacy Components
emories and Memory Cortroller:
eripherals
T
L | Use Jeo | Clock B End
- sl s ™ Create New System x| | e s o
2]

F-¥ite0 and Image Processing System Mame: (1§

Target HOL: (= “erilog

~ wHOL

|® Info: Specify & new system name.

4 3
I I _I Cancel |

*I | | ol

ey, | Ediit.... | Al | Remoye | Ediit... | = | Fy | v | x | Address Map... Fitters... |

@ Info: Mo errors or warnings

Exit | Help | 4 Prev | Mext | | Generate |

System Name FEINIZANBF : BEEDEA S KERNEL, = OK 5 , i FEFR

™ altera SOPC Builder - KERNEL.sopc® {E:\nios' KERNEL.sopc) =10 x|

File Edit Modue System View Tools Help

‘System Cantents | system Generation |
- rClock Settin
M Component Library Target =
Mios || Processar Device Family:lecIone 1 - l "A_H\t\\lame Source /ﬂ__ﬁﬁ'z\ Add

Bridges and Adapters cll_0 External 50.0

rterface Protocols Remayve
egacy Components _

Memories and Memory Controller: E_J—@:F ’AE ﬁ_( ETJ—@:F ﬁ

eripherals

LL Use ICD...I Module Mame | Description | Clock | Baze | Encl

LSB
[#-¥ideo and Image Processing

4 |+
*I | | i

ey | Edlit... | Sdd.. | Remayve | Edit... | = | . | v = | Address Map... Fiters... | Fitter: Defautt

@ Infor Mo errars or warnings.

Exit | Helpy | 4 Frev | Mext [ | Generate |

REFIRER | clk_0 J9RFEPEFR , 50.0 J9BTsME ( BB MHz ), FefiTeT LA It
fTiE. ARtRAE 50.0 , KBEEDS 100.0, XATR , FiIR9ERIZET 5 /9 100.0MHz
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T. XERHEEIE—E |, B RK, B1EESL Nios 1T Processor,

1. 52 CPUER

BEfRREAMBIERZIESE Nios 11 Processor , (1 FEIR

i pltera SOPC Builder - KERNEL.sopc* (E:' nios', KERNEL.sopc) — IEllll

File Edt Module System Wiew Tools Help

System Cortents | System Generaﬂonl

Clock Setting

Target————
’VDevice Family:lecIone I b l Marme Source tHz Add

t clk_0 External 50.0
[H-Interface Protocols Remaye

[*-Legacy Componerts
-Mamuries and Memory Controllers
-Periphera\s

-PLL Use ICD...I Module Mame: | Description | Clock | Base | End
H-USE

--V\deu and Image Processing

4 | 2]
hI | | ol

e | Edt... | Aodd.. | Remaye | Edit... | = A | v | x | Address Map... Filters.. | Fitter: Default

@ Info: Mo errars or warnings.

Exit | Help | 4 Prev | Mext | Genetate |

mifE BHITE XA IREFERIZAIRE, XBLETHRIURM 7 =8 |
Nios II/e 5&RIRER.> 600-800LEs , IHEEERER , IREHIE. Nios II/s HRIRLL
MIESZ—L , HEEthE T |, mEHHR—LE Nios II/f 5RRRES , EEHRS | HEH
R, FEERARHEERIERIRRAURIES R RIERRE, EXE |, FiEE Nios II/s ,
THAEFIRREERETLABRHE. FEMI Reset Vector 2ERISEEIATHI Memory 2B
{RF8E , Exception Vector R FEERIIHY Memory EEFNREE, IELAEEHE
& , FE SDRAM # FLASH @B LA A BEESUXE , X MBS REE,
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MM and MPU Settings 1TAG Debug Module

rCore Mios [l

Select a Nios Il core:

ONios llife |©Nius Ilfs O Nios ILf | =

RISC RISC RISC
32-bit 32-bit 32-bit
Instruction Cache Inztruction Cache
Branch Prediction Branch Prediction
Hardware Multiphs Hardweare Muttiply
Hardware Divide Hardware Divide
Barrel Shifter

Nios Il
Selector Guide
Family: Cyclone Il

teyetem: 50.0 MHz

cpuid: 0
Data Cache
Mhymamic Branch Prediction
Performance at 50.0 MHz Up to 5 DMIPS Up to 25 DMPS Upto 51 DMIPS o
Logic Usage E00-700 LEs 1200-1400 LE= 1400-1500 LE= j

Harchware hiulliply: IEmbedded Muttipliers LI [ Hardweare Divide

Reset Wector: Memary: | ;I Offzet |0xu

LI Oftzet: |gx20

Exception Wectar:  Memary: |

I Include prL

Only include the MU when using an opersting system that explicitly supports an kMl
Fast TLE Mizs Exception Wectar:  Memary: ;I Offset: ngg

I Include MPL

Warning: Reset vector and Exception vector cannot be set until memaory devices are connected to the Mios I| processor

Cancel | < Back | Hext >| Finish

ETRRES ST Next , —BHZEITESLE

ios II Processor - cpu_0

Nios II Processor

~JTAG Debug Module

Select a debugging level:

O No Debugger @ Level 1

OlLevel 2

| OLevers

| OLevera

JTAG Target Connection JTAG Target Connection
Download Software
Software Breakpoints

Download Software
Software Breakpoints

JTAG Target Connection
Dowvnload Software
Software Breskpoints

2 Hardware Breakpoints 2 Hardware Breakpoints

2 Data Triggers

2 Data Triggers
Instruction Trace

JTAG Target Connection
Download Software
Software Breakpoints

4 Hardware Breakpoints
4 Data Triggers
Instruction Trace

Data Trace
On-Chip Trace On-Chip Trace
Off-Chip Trace
Mo LEs 300-400 LEs 800-900 LE= 2400-2700 LEs 3100-3700 LEs
Mo hdkis Towvo hidks Twwo MdKs Four MdKs Four hdk=
I Include debugren and debugack signals
Thesze signals appear on the top-level SOPC Builder system
ou must manually connect these signals to logic external to the SOPC Builder system.
rBreak Vectar
Memary: [=pu_0 | oifset 120 OxD0000520

~Advanced Debug Setting

¢l Onchip Tracs: |128 Frames

¥ Autometically, qenerate internal 2K clock signal Help

Advanced debug licenses can be purchased from FS2. w152 com

=]

Warning: Reset vector and Exception vector canncot be set until memary devices are connected to the Mios Il processor

Caneel | € Back

Hext >| Finish
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XEBZE JTAG Debug Module , B) JTAG iEiXESFRFRZIRIIHAEREER, ThREHZ , &
HNREHSS | IXE , A NEE Level 1 BPa] , FEBEIISHEHAMAIINEE, M Finish , &5
2R Nios II Processor U&7 f5 , a0 NEF= ,

ler - KERMEL.sopc™* (] 5 KERNEL.sopc) _|E||1|
File Edit Module System ¥iew Tools Mozl Help

System Cartents | System Generation |

- Clock Setting
3 Comporert Library VSR
Device Family:ICyclone I - l Mame Source hHz Add
External . —
Remayve
Use |Conne... Module Mame Description Clack Base End
*ideo and Image Processing instruction_master Avalon Memory Mapped Master clk_0

data_master Avalon Memory Mapped Master IFQ 0
Jag_debug_maodule Avalon Memory Mapped Slave 000000800 |0z00000fFf

‘I 4| | |

Remove | Edit... | = — | v = | Address Map... Filters... | Fitter: Default

) To Do epu_D: Mo reset vector has been specified for this CPU. Please parameterize the CPU o resolve this issue
= To Do: epu_D: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
U Warning: epu_ Reset vector and Exception vector cannot be set urtil memory devices are connected to the Mios 1| processar

Mew ... | Edit.... | Add..

Exit | Help | 4 FErev | Mext | Generate

2. 37 SDRAM #&iR

BETR , Ff)E5E37 SDRAM 128 | s FELAERR At TS

® Altera SOPC Builder - KERNEL.sopc* (| 5 =10 x|

File Ecit bocdule System Miew Toolz NMiosll Help

System Contents | System Generation I

LQ Component Library = Taroet Clock Setting
@ Mios | Pracessar ’VDeme Family:lcyc\one I - Mame Source MHz Add
[H-Bridges and Adapters External . e
[H-Interface Protocals ~ Femoye
[#-Legacy Components
[=-Memaries and Memory Controllers
Dra
Flash Use |Conne.. Mocule Mame Description Clock Base
On-Chip r
[Z-SDRAM instruction_master Avalon Metmory Mapped Master clk_0
i+ @ DDR SDRAM Cortroller MegaCore 5 ciata_master Avvalon Memory Mapped Master IR
' DDR SDRAM High Performance Cc jtan_debuy_moduls Avvalon Memory Mapped Slave 0z000008(
@ [DDRZ SDRAM Controller MegaCor

' DDR2 SDRAM High Performance (-

9 { | »

Mew | Edlit. Addd | Remﬂval Edit | = | EN v | x | Address Map | Filter= Fitter: Default

2 ToDe: cpu_D: Mo reset vector has been specified tor this CPU. Please parametarize the CPU to resalve this issue
C7 To Do: epu_0: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
CWarning: epu_l: Reset vector and Exception vector cannot be set until memory devices are connected to the Mios || processor

Exit Help 4 Frey Mext | Generste
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mfa , B

SDRAM Controller

S Timing

Presets: |Custum ;I

Data width

Eit=: |1E vl

~Architecture

Chip zelect: |1 vl Banks: |4 vl

~Address widths

Rl |12 Column; Ia

~Share pins via tristate bridge

[ Cortroller shares dofdgmiaddr 11D pins

Tristate bridge selection: | ;l

Generic memaory model (simulation only)

[ Include & functional memaory model in the system testhench

Memary size = 8 MBytes
4194304 x 16
B4 WBit=

Cancel | % Back

Hext >| Finish |

£ Presets FRiFEHES—IN Custom |, 1£ Bits HRieiE 16 , HWIIAG) , R Next , )&
Finish , 585k SDRAM 1=H5I88H0iR 8. HIXEZFLAEE 16 , 2EAFK(1EH SDRAM

( HY57V641620 ) £ 16 f17f4,

3. #37 Avalon =345

BTR , BAIBE— Avalon =754 , 7 NIOS Rt , BSLIS FPGA Hob
FiEEREE | BUUE Avalon REANERINBFIERRRISEZ BIRII— M | XM

2 Avalon =&, st FERTRIBLL
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'® pltera SOPC Builder - KERNEL.sopc . -3 x|

File Edit Module System Wiew Tools Niosll Help

System Cortents | System Generation

13 Component Library = Target——————— [k Senng
i@ Nios Il Processor ’VDEWCE Fatily: Icycme I - l Iame Source MHz Add
[=I-Bridges and Adapters External —_—
B--Memory Mapped Remove
: Zovalon Wibd DOR: Memory Half Rste Bric I
Avwalon-MM Clock Crossing Bridge
n B
Use |Conne.. Module Mame Description Clock East
v E cpu_t hios | Processor
] SPI Slave to Avalon Master Bridge instruction_master Avalon Memory Mapped Mazter clk_0
[#-Streaming data_master Avalon Memary Mapped Master
[H-interface Protocols jtag_debug_module Avalon Memory Mapped Slave 0x000|
[#-Legacy Components b I B sdram_0 SDRAM Controller
EI--M:amDries and Memory Controllers =1 Avalon Memory Mapped Slave clk_0 0x0201
o
|
4 | i

Plemwy. .. Edlit... A | Remove | Edlit... | = | ES | v X | Address Map... | Fiters... Fitter: Default

! To Do epu_D: Mo reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
~ To Do epu_0: Mo exception vector has been specified for this CPU. Please parametetize the CPU to resolve this issue

Exit | Help | 4 Frev | Mext [» | Generate |

REfE  WNTNER7R , =i Finish 5, TSRS,

Avalon-MM Tristate Bridge - tri_state_bridge_0

Documentation

{* Registered

Increases off-chip fma:x, but alzo increases latency.

Mot registered

Reduces latency, but also reduces fmax.
Mate: Check the input setup times analysis inthe GQuartus compilation repoart
o be sure your bus inputs meet system-lesel timing requirements.

Outgoing address and control signals are always registered.

Cancel | % Bacl: | Hext | Finiczh |

4. §E37 CFliEtR
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TSk, BAIMEEST Flash Memory Interface(CFD#&SR |, s FERTRLIBRE

W Altera SOPC Builder - KERNEL.sop E - | m] 5[
Filz Ect Module System “iew Tools Miosll Help

System Conterts | System Generation
e - ;I Target Clock Setting
Avalon-hi Pipeline Bricge
Avalon-MM Tristte Bridge ’VDBWCE Fami‘Y-ICvC‘UﬂB I > l e S il Add
JTAG to &valon Master Bridge _| External |
Remoye
SPI Slave to Avalon Master Bricdoe —_
-Streaming
[#-Interface Protocols
[#-Legscy Components
£ Memories and Memory Cartrollers Use |Connectia... Module Name: Description Clock B
; W~ E cpu_l Mios Il Processor
inztruction_master Awalon Memory Mapped Master clk_0
CompactFlash Interface (True IDE Mod " data_master &walon Memory Mapped Master
EPCS Serial Flash Cortroller Jtan_debug_mocule Aualon Memory Mapped Slave 0z0
2 B sdram_i SDRAM Controller
Bl Avalon Memory Mapped Slave clk_0 0z0
fe 72 [ tri_state_bridge_0 Avalon-hh Tristate Bridge
avalon_slave Avalon Memory Mapped Slave clk_0
[#-Petiphetals - w— tristate_master Avalon Memaory Mapped Tristate Master
1 I B
y J | B
e Ediit.... M. | Remove | Edlit.... | = | F v | X | Address Map... | Filters... Fitter: Default
Ia Error: tri_state_bridge_0: tri_state_bridge_0.tristate_master must be connected to an Avalon-MM Tristate slave
To Do epu_I0: Mo reset vector has been specified for this CPU. Please parameterize the CPU to resaolve this issue
54 To Do epu_: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resalve this issue
Exit | Help 4 Frev Mext |» Generate

Rl B

Flash Memory Interface (CFI)

out | Documentation

Timing

Presets: |cystom

Size

Address Width (hit=): |21 vl
Data VWicth (bits): I_ vl

Creste an irterface to any industry-standard CFl(Common Flash Interface)-compliant
flash memory device, Select from a list of tested flash memories or provide interface
and timing information for & CFl memary device which does not appear on the list.

(7] Info: Flash memary capacity: 2.0 MBytes (2097152 bytes).

Cancel | < Bacl | Hext >| Finizh

Hrh Presets , 341154 Custom ,Address Width(bits) 2t 4L |, FA115E#E 21
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Data Width(bits)SUBLeEaE | Fefi1i5EE 8 {i., IXLAYEIFERIRIE T A FIBIRIRER
R, FATRY FLASH ( AM29LV1602 ) ETLU%ER S 8 (A=Al 16 A&zl , FR1ERit
ARG EEE S 8 (iR , FRLATEL SRS EIEIES 6 i, AT EEE
A 2161, ®EWFLAE . i Next , HIL FEFRTR

Flash Memory Interface (CFI)

About | Doacumentation

Parameter
Settings

Aftrbutes
Setup |4|3 Wit; |15|:| Hol; I Lnits: Ins vl

Avalon clock period is unknown.

Actual setup time for read and write transfers: 400 ns
Actual wait-state time for read and write transfers: 160 ns

Actual hold time far read and write transfers: 40.0 nz

(7] Info: Flash memory capacity: 2.0 MBytes (2097152 hytes).

Cancel | % Back | Hext >| Finish

XE , BMEERBE=/8 , Setup , Wait , Hold , ®&{15BIEEIZE) 40, 160,
40 N EEFR, XLEERERTE FLASH RS HRER , BN HEMA— |, TELA
Bi#HT. s Finish [, 586% Flash Memory Interface(CFI)RYEEZ,

AL |, 1B ET T CPU,SDRAM,FLASH ##5h | 1273 , B IEAERIN—
LA ERgEER |, System ID , JTAG UART,

5. 37 SYSTEM ID
System ID BRI , RIUIRTIRIXANKE , N FEERF A& E

BZfa  #aXeitiTais , LHSEREE | KeAEXMNRAMALLT | iRKKH
ALt (BFEBR. R/ FEFTRIBL
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™ Altera SOPC Builder - KERNEL.sopc . o ] 3
File Edit Module System “ew Toolz Nosll Help

System Cortents | System Generation
Q Component Library 1= Target e Sy
@ Mios Il Processor ’VDEWCE Famlly:ICyclone 1 - Mame Source MHz add
Bridaes and Adapters External e
+ Remaye
[H-rterface Protocals
[H-Legacy Components
[#-Memories and Memory Controllers Use |Connectio Module Mame Description Clock E
El-Peripherals I B cpu_bd Mios Il Processor
[=t-Diebiug and Performance instruction_master Avalon Memory Mapped Master clk_0
o Awalon-3T Test Pattern Checker — data_master Avalon Memary Mapped Master
Avalon-5T Test Pattern Generstor jtan_debug_module Avalon Memory Mapped Slave 0x0
W Bl sdram_0 SDRAM Controller
=1 Ayalon Memory Mapped Slave clk_0 0x0
=2 B tri_state_bridge_0 Avalon-ktd Tristate Bridge
PG4 Peripherals P avalon_slave Avalon Memory Mapped Slave clk_0
icrocortroller Petipherals — tristate_master Avalon Memory Mapped Tristate Master
uttiprocessor Coordination Ll ~ B cfi_flash_0 Flash Memary Intertace (CFl)
o — =1 Avalon hemory Mapped Tristete Slave  |clk_0 (3]
‘ I | | |
Mewy... | Edlit... | A | Remoye | Eclit.... | = = | v | x | Address Map... | Fitters... Fitter: Default

|a Errar: tri_state_bridge _0: tri_state_bridge_0.tristate_master must be connected to an Avalon-M Tristate slave
Q Error: efi_flash_0: efi_flash_0.81 must be connected to an &valon-Mh Tristate master
2 To Do: epu_D: Mo reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

=~/ To Do: epu_: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
@ Info: efi_flash_0: Flash memary capacity: 2.0 MBvtes (2097152 bytes).

Exit Help 4 Frev Mext | Generate

R/ BRI

Documentati on

System ID: BESE00YSE
Time stamp: 1269397096

A unigue 1D is assigned every time the system is generated.

Warning: The System ID component must be named "sysid" to be compatible with the MNios || drivers an

4] | »

Cancel | Finish

mith Finish , 52h% System ID A93#37,

6. #2337 JTAG UART

JTAG UART 2323 PC #1 Nios Il RRENBTBERZD ERTFHIRMARL |
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£ Nios I WP RIEINEETIE T ERNAE |, FTRENIHeELErER, [t
TEFRLIBAL

™ Altera SOPC Builder - KERNEL.sopc™* (| : =10l x|

File Edit Modulz System “iew Toolz Mozl Help

System Contents | System Generationl

= Clock Settin
HJ Componert Library = Targst -
Mios Il Processor Device Family:ICyc\one Il - Mame Source hHz Add
ridges and Adapters | External —_—
lemory Mapped Remove
=
Use | Connectio... Module Name Description Clock
— data_master Meeslon Memory Mapped Master ;I
jftag_debug_module Ayvalon Memory Mapped Slave 0
aorslon-ST JTAG Itert =2 B sdram_0 SORAM Cortroller
) Ava‘on-ST Serial P il :ce | et =1 Lyvalon Memory Mapped Slave clk_0 0
velon =] Serisl Periphers interface {_| ~ B tri_state_bridge 0 |Avaion-MM Tristate Bridge
il avalon_slave Ayvalon Memory Mapped Slave clk_0
UAH(T R;EZSE;;J ial Pt H— tristate_master Avalon Memory hMapped Tristate Master
. . HE <252 Serial Port) ~ B ofi_flash_0 Fiash Memory Interface (CFI)
EE Bgacy Lomponerts — =1 2uwalon Memary Mapped Tristate Slave  |elk_D 0
4 | E ¥ B sysid_0 System ID Peripheral
I — control_slave Avalon Memory Mapped Slave clk_0 nr
-8
4| | 3

e | Edit Addd | Ramnval Edlit: | = a“ | v | k- 4 Address Map Fitter= Fitter: Default

Q Error: tri_state_bridge_0: tri_state_bridge_0.tristate_master must he connected to an Avalon-MM Tristate slave
Q Error: efi_flash_0: cfi_flash_0.s1 must be connected to an Svalon-MM Tristste master

| »

= To Do epu_l: Mo exception vector has been specified for this CPU. Please parameterize the CPU ta resolve this issue
© Wiarning: sysid_0: The System ID component must be named "sysid" to be compatible with the Mios || drivers and build tools. LI

Exit Help 4 Frev Mext | Generate

RifE , B

fbout | Documentation

figuration | » [ Simulation

~Write FIFD {Data from Avalon to JTAG)

Buffer depth (bytes): |64 =] IR threshold: |5

[~ Construct using registers instead of memory blocks

~Read FIFO (Data fram JTAG to Avalon)

Buffer depth (bytes): |54 =] IFa threshold: |5

[~ Construct using registers instead of memory blocks

Cancel | < Eackl Hext >| Einishl
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HAEARBIER , BEfEmd Next->Finish 5epk  JTAG UART #RIRAYESZ, B ALE ,
EEAR NIOS REHERHIE 55k T , {1 FER=

= Altera SOPC Builder - KERNEL.sopc® 05, KERNEL.S0pC) |8 x|

Fle Edi Module System View Tools Mosl Help

System Cortents | system Generation

Clack Settings
1 Component Liorary Target

o Hios Il Processor Device Famiy:| Cyzlone I Name. Source MHz A

ridges and Adapters X External

Remove

egacy Companents
Memories and Memory Contralers
eripherals

L

Use [ connectio Woduls Name Description ciock Base End Tags )
use ~ B cpu_d ios I Processar
Widen and Image Processing instruction_master valon Memary Mapped Master clk_0
deta_mester \svelon Memory Meppedt Master 159 0 159 21
b flog_debug_moduie |Avalon Memory Mapped Slave 0200000800 |0z00000¢ 55
2 . B sdram_0 SDR&M Cortrallzr
T =1 alon Memory Mapped Slave. clk_0 0z02000000 0z02TFfff
~ . B tri_state_bridge 0 |4valon-lM Tristate Bricge
a avalon_siave \aseslon Memory Mapped Siave ko
x| tristate_master \svelon Memory Mapped Tristste Master i state_bridge_0avalon_slave
2 Bl «ofi_flash_0 Flash Memory Interface (CFY Airslon Memory Mapped Slave [avalon_slave 2.0
— s1 vvalon Memary Mapped Tristate Slave  clk_0 0z00000000 0z00LfffFE
~ B sysid_0 ‘System ID Peripheral
cortrol_ciave \aseslon Wemory Wapped Siave ik o 0200000000 0200000007

jtag_uart_0
avalon_tay_slave

JTAG URRT

Avalon Memory Mapped Slave fellc_o 0200000008 0z0000000¢ —p

Mew Edf ) Remove | Edit =| a r | = Address Map. Eiters. Fiter: Defautt

@ Error: tri_state_bridge_0: tri_state_bridge 0.tristate_master must be cornectedt an Avalon-h Tristate slave
(@ Error: ofi_flash_0: cfi_flash_0.51 must be cornected to an Avalon- Tristote master

7 To Da: epu_0: Noreset vestar has heen specified for this CPU. Please parameterize the CPU to resolve this issue

© 7o Do: cpu_D: No excepton vector has heen specied fo tis CPU. Flsass parameterizs the CRUIS resalve tis ssue
* Warning sysid_0: The System D componert must be named "sysid" to be compatible with the Nios Il drivers and buid tools.
@ into: en_flash_o: Fiash memory capacty: 2.0 MBytes (2007152 bytes)

Ext Help d Prev. Next Generate.

7. BoERZmIENIOSII

FENATEAMINBZFEL—T , 5.0 #BXE , FEEE | BiraEEan
BZF , Rename FAJLMENT. BHAIBRIHERMRIA T , BHT/LLAIELNE | el
FALURET | AFRIHE. KxE TELIELL

Use | Connecti Module Matme Description Clock Base Endl Tags IRG
— inzstruction_master Avalon Memory Mapped Master clk_0
— data_master Avalan Memary Mapped Master IR 0 IRR 31 i
ftag_debug_module Avalon Memory Mapped Slave 000000800 |0z00000ffE
2 B sdram SDRAM Cartraller
=1 Avalon Memory Mapped Slave clk_0 0=02000000 |0=z02TfLfff
I~ o] tri_state_bridge Avalon-bhd Tristate Bridge
avalon_slave Avalon Memary Mapped Slave clk_0
H— tristate_master Avalon Memary Mapped Tristate Master
I~ F] cfi_flash Flazh Memory Interface (CFD)
— =1 Avalon Memary Mapped Tristate Slave  |clk_0 0=00000000 |0z001ffEfE
= B sysid System D Peripheral
[— control_slave Avalon Memory Mapped Slave clk_0 000000000 |0z00000007
=2 B jtag_uart JTAG ART
— avalon_jtay_skave Ayalon Memory Mapped Slave clk_0 0=z00000008 |0z0000000F >—ﬂ

cfi_flash i&iBIR tristate_master &% , SEANERIRMBRILLBAMIERT , Bt
W7 NERTRRYIER
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Use |Connectio... Mocule Name Description Clock Baze End Tegs IRG

—_— instruction_master @ywalon Memory Mapped Master clk_0
—t data_master Wwalon Memory Mapped Master IEq 0 IRg 31 [
jtag_debug_module \valon Memory Mapped Slave 0x00000800 |0z00000fff
~ B sdram [SDRAM Cortroller
=1 Eyalon Memory Mapped Slave elk_0 0z02000000 [0z027fffff
v B tri_state_bridge \&valon-Mb Tristate Bridge
avalon_slave Sevalon Memory Mapped Slave clk_0
ristate_master @walon Memory Mapped Tristate Master
I 3 cfi_flash Flash Memary Irterface (CFI)
=1 \&valon Memory Mapped Tristate Slave  |elk_0 0x00000000 |0z001fffff
v |tri_state_bridge.tristate_master fem D Perighersl
cortrol_slave Awalon Memory Mapped Slave clk_0 0z00000000 [0z00000007
2 1 B jtag_uart UTAG LART
avalon_jtag_slave Levalon Memory Mapped Slave clk_0 0x0000000% |0z0000000F >—ﬂ
R Sy = s ==\ —_—
XEHE , BARBEmRELECAOE | XEHEREHTH T, Wi, a0 N ER7=
Use |Connectio Module Mame Dezcription Clock Baze End Tags IRG
— instruction_master Avalan Memory Mapped Master clk_0
— dsta_master Ayalon Memory Mapped Master IRQ 0 IEQ 31 e
jtag_debug_module Avalon Memory Mapped Slave 0x00000800 |0z00000fFf
1= Bl sdram SORAM Cortraller
=1 Awvalon Memory Mapped Slave clk_0 0=02000000 |0z027FfEfff
17 = tri_state_bridge Avalon-Mhd Tristate Bridge
avalon_slkave Axyalon Memory Mapped Slave clk_0
tristate_master Awalon Memoty Mapped Tristate Master
¥ E chi_flash Flazh Memory Interface (CFI)
=1 Ayalon Memory Mapped Tristate Slave  elk_0 0=00000000 |0z001fEfEE
¥ B sysid System ID Periphersl
control_slave Avalon Memoty Mapped Slave clk_0 0z00000000 |0z00000007
7 B jtag_uart JTAG UART
avalon_ftag_slave Awalon Memory Mapped Slave clk_0 0x00000008 |0z0000000F >—ﬂ

MR TSLOE |, XFisem T cfi_flash S=SFH0EE , AZFEFRAIE,
B TRBAIBEN cpu BTIRE—T , Xk cpu , Reset Vector &9 Memeory 1#5#%
cfi_flash , Exceptioni Vector %4 sdram , BEtAZ , a0 FEF=

0s II Processor - cpu

Core Mias I

Select a Hios Il core:

-
ONios Il/e |®Nios /s ONios I [
= RISC RISC RIZC
Nios Il 32-bit 32-hit 32-hit
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone I Branch Prediction Branch Prediction
Hardware Multiphy Hardwware Multiply
foystem: 100.0 MHZ Hardware Divide Harduware Divide
cpuid: 0 Barrel Shifter
Data Cache
Dymamic Branch Prediction
Performance at 100.0 MHz Up to 8 DMIPE Up to S0 DMIPE Upto 101 DMIPS —
Logic: Usage EO0-700 LE=s 1200-1400 LE= 1400-1800 LE= _I
Hardwvare Multiply: |Embedded Mutiplisrs - I I Hardware Divide
Reset Wectar: Memory: Icfifflash x| Offset: ngg 000000000

Exception Yectar:  Memory:

~ | otset: [axzo 0x02000020

I Inciucle Rt

Only include the MMU vwhen using an operating system that explicitly supports an kMo
Fast TLE Miss Exception Wectar:  Memory: -~ I Offset: ngg

I Inciuce RPL

Cancel I < Back | Hext > | zinishl
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M Finish , 586k cpu IR E.,

BETRX, BAIEEXS FLASH ibib#E1T8iE , RIE FLASH RIfEIRHELEA
0x00000000 , 9 FLASH R2RFAERGEHICIAMNE | IXIEMENFEHEET T
1BE , RFERZBEM 000000000 FHIAtE2EANNBLEINR, mts NERRIII B

Use | Connectio.. Module MName Description Clock Base End Tags IR
I E cpu Mios Il Processor
instruction_master Avalon Memory Mapped Master clk_0
—% data_master Awalon Memory Mapped Master IEQ 0 IRR 31 e
jftag_debug_module Lvalon Memory Mapped Slave 000000800 |[0x00000Fff
I B sdram SDRAM Cortraller
=1 Awvalon Memary Mapped Slave clk_0 0z02000000 [0z02TfEfff
I~ E tri_state_bridge Avalon-mh Tristate Bridge
avalon_slave Avalon Memory Mapped Slave clk_D
tristate_master Lwvalon Memory Mapped Tristate Master
[ = cfi_flash Flazh Memory Interface (CFI)
s Avalon Memory Mapped i’ 000000000 0z001fffff
I~ B sysid System I Peripheral
—s control_slave Avalon Memory Mapped Slave clk_D 000000000 |0z00000007
v B jtag_uart TG UART
— avalon_jtag_slave Awvalon Memary Mapped Slave clk_0 000000008 |0z0000000F >—ﬂ

RitfE  FEXEIT , FEETEE , FES

L7, ALTERA XEIEN,

Usze |Connectio Mociule Mame Description Clock Base Enc Tais IRG
I E cpu Mios Il Processar
instruction_master Lvalon Memory Mapped Master clk_D
— data_master Lvalon Memory Mapped Master IRE 0 IER 31 T
Jtan_debug_module Syalon Memory Mapped Slave 0=00000800 0z00000fEf
I E sdram SDRAM Cortroller
=1 Lvalon Memory Mapped Slave clk_D 002000000 |0x027fFFEFf
I B tri_state_bridge Avalon-h Tristate Bridoe
avalon_slave Avalon Memory Mapped Slave clk_D
tristate_master Lvalon Memory Mapped Tristate Master
v = cfi_flash Flazh Memory Interface (CFI)
&1 Avalon Memary Mappe i0z001 fFEEE
I B sysid System ID Peripheral
[ control_slave Awalon Memory Mapped Slave clk_0 0x00000000 |0x00000007
¥ B jtag_uart JTAG UART
— avalon_jftag_slave Syalon Memory Mapped Slave clk_0 0x0000000% |0z0000000F >—ﬂ

Ra—PREMEX MU BSE |
AILAFNEE | mOERAYtEIE , e LAFEMER T  ARBSHIKE. titBmoEe
BT, S TETRLBAL , SYSTEM->Auto-assign Basic Addresses
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™ Altera SOPC Builder - KFRNEL.sopc™® (E:\nios'KERNEL.sopc) =10l x]
Mios Il Help

System Conterts | System Generation |

Clock Setting:

Q Cotmponent Library Target
@ hlios | Processor ’VDevice Family:IC\f’clone I - hame Source hiHz Add
ridges and Adapters External —_—
Remove
egacy Components
Memories and Memory Contrallers
eripherals
Use | Connectio... Moclle Mame Description Clack
v B cpu Mio= Il Frocessor =
Yideo and Image Processing instruction_master Awvalon Memory Mapped Master clk_0
— data_master Avalon Memory Mapped Master
Jte0_debug_macdule Awvalon Memmory apped Slave (1}
¥ B sdram ISDRAM Coritroller
=1 dvalon Memary apped Slave clk_0 0
i~ B tri_state_bridge Bovalon-mM Tristate Bridoge
avalon_slave Avalon Memory happed Slave clk_0 =
tristate_master Avalon Memory Mapped Tristate Master
= cfi_flash Flash Memary Interface (CFT)

51

Mewe... Edit... Ldd.. | Remove | Eciit... | = a 7 = | Address Map.. Filters... | Fitter: Default

e Errar: cpuinstruction_master: sysid.control_slave (0x0..0x7) overlaps cfi_flash.e1 (0x0..0:x1ff1ff)
e Errar: cpu.data_master: sysid.control_slave (0x0..0x7) overlaps cfi_flagh.s1 (0x0..0x1f11)

0 Errar: cpu.data_master: cfi_flash.s1 (0x0.0x11111f) ovetlaps sy=sid.control_slave (0x0..0x7)

0 Error: cpu.data_master: jtag_uart.avalon_jtag_slave (0x5. 0xf) overlaps cfi_flash.s1 (0x0. 0x1 fff{f)
@ Info: efi_flash: Flash memory capacity: 2.0 MBytes (2097152 bytes)

Exit | Help | 4 Prew | Mext | | Generate |

RifE , RFRALUKRI , S MEREIEEREENATIZE | {8 CFLFLASH Bttt
72 0x00000000 , SEEREERLION , Mana !

BT RESRRIBEIDE , Mt Ba5E—#+F , SYSTEM-> Auto-assign IRQs , 1
REMATHFER | ILAFERHIRALTER. ZFIUEBDE—T 2R
BEEERE , SEREIF LS  BHNESTISHIS | mEITERSHIE
&, Bl T LURMAN LB SRIFRS T . (RIESAI | B R EHIALT R
HKT.

FEMFAISHRRERIEF |, AXRE TIE | XAEHEFJM A LRET .

™ Altera SOPC Builder - KERNEL.sop E — 1ol x|
File Edit Module System “iew Tools Miosll  Help

System Contents | System Gensration |

Clock Setting:

3 Component Likrary Target
@ Mios | Processor "Dewce Fanmily ICyc\one [ - l Mame Source MHz add
Bridges and Adapters External —
Remove
Memories and Memory Controllers
Use |Connectio Module Marme Description Clock
= B cpu Mios I Processar =
*ideo and Image Processing instruction_master Avalon Memory Mapped Master clk_0
— data_master Avalon Memory Mapped Master
jtag_debug_module avalon Memory Mapped Slave o
= B sdram ISDRAM Cortroller
=1 aalon Memory Mapped Slave clk_0 [
~ El tri_state_bridge avalon-M Tristate Bridge
avalon_slave aalon Memory Mapped Slave clk_0 ||
tristate_master aalon Memory Mapped Tristate Master
cfi_flash Flash Memory Interface (CF)

Rlewy... Ediit.... Add... I Remowve I Ecdit... I = | - | e = | Address Map... Fitters... I Fitter: Default

@ Info: cfi_flash: F

Exit Help 4 Frev I ioPext o I Generate
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i Next , HEUTE , NRFELERY , /EAEL  BHRIES | H—RAHITHE
LEAMRIANE T .

™ Altera SOPC Builder - KERNEL.sopc? d 1ol x|

File Edit Module System “Wiew Tools Mozl Help

System Corterts  System Generation I

- Option:
p odule logic will be created in Yerilog.
Simblation. Create project simulstor files Fum Simulater

"Nius Il Toal

Mios Il IDE |

Exit | Help | | Prev | et P |

mRid Generate AR RFIET .. EAREBHNEERARR—T BE WC HREIE ,
BHERFEAE ... S IKAERFLUT FIINEFRZTREYT 55 NELEL
&2l successful T4 ? REFBRIFILIOA 7 , BIRELTFRFF 7, = Exit , [
Z|7T Quartus RmE.

™ pltera SOPC Builder - KERNEL.sopc (| d -3 x|

File Edit Module System Miew Tools Miosll Help

System Conterts | System Generstion |

i~ Optian:
System module logic will be crested in Verilog.

[ Simulstion. Creste project simulstor files. Reum Simulator |

rMioz Il Tool:

Mio= Il IDE

T e T T T I TaIFTT Ty ST T ST TS e TS T T TTTres ;I

# 2010.03.24 11:17:36 (*) Generating Quartus symbol for top level: KERNEL
# 2010.03.24 11:17:36 (*) Genersting Symbol E:hiosMERMEL bef
# 2010.03.24 111737 (*) Creating command-line system-generation script: ElniosMERMEL _generation_script
# 2010.03.24 111737 (*) Bunning setup for HOL simulator: modelsim
# 2010.03.24 11:17:37 (*) Completed generation for system: KERMEL.
#2010.03.24 11:17:37 (*) THE FOLLOWANG SYSTEM ITEMS HAVE BEEN GEMERATEL:

SOPC Builder database : EniosMERMEL ptf

Systerm HOL Model : E:nios/MERMEL »

System Generation Script : EniosMERMNEL _generation_script

[t LR LR i e T T o T b GEMERATION COMPLETED
@ Info System generation was successful. T -
|t L

@ Info: efi_flash: Flash memary capacity: 2.0 MBytes (2097152 bytes).

Exit Help 4 Prev ezt Generate
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8. DECEM

[B1F] Quartus RELAF , £ Blockl.bdf REIBEATEMNELR , LR TE ,
EZ T TELBAITS T4 XM HERA TR NIOS I £ 7 FREmNEE( B
FHirhLUaRE OK) 5 , HEMKE Block.bdf Ryz=H4L.

x

Libraries:

-+ TKERNEL
S k0
e ——reset_n

z5_addr_from_the _sdram[11 . 0]  f—
z=s_ba_from_the_sdram(1.0]
za_cas_n_from_the_sdram —
zs_cke_from_the_sdram |—
Zz_cs_n_from_the_sdram |—
zs_dg_to_and_from_the_sdram[15.0] je—. - -
za_dom_from_the_sdram(1..0]  f— o
z5_tas_n_from_the_sdram — s
zs_we_n_from_the_sdram — -

< | >

MName:

[KERNEL [

" Bepeat-insert mode

address_to_the_cfi_flash[20..0]  j—
data_to_and_from_the_cfi_flash[7. 0] -
read_n_to_the_cfi_flash —
select_n_to_the_cfi_flash |—
werte_n_to_the_cfi_flash — - - - - - - - - -

[™ Inzert symbal az block
I™ Launch Megatwizard Fluglq

Megawizard Flug-In Manager... |

ak. LCancel |

BFLAE | AN ER

25 Block1.bdf

= .

ik

Al

D

O |- - TKERNEL

1| i S Py

-—1 : reset_n

Iﬁl zs_addr_from_the_sdram[11..0]
|¥ zz_ba_from_the_sdram[1..0]

zz_cas_n_from_the_sdram
zs_cke_from_the_sdram
zs_cz_n_from_the_sdram
zs_dg_to_snd_from_the_sdram[15..0]
z=_dom_from_the_sdram[1..0]
zz_ras_n_from_the_sdram
z=_we_n_from_the_sdram

address_to_the_cfi_flash[20..0]

data_to_and_from_the_cfi_flash[7..0]
read_n_to_the_cfi_flash
zelect_n_to_the_cfi_flash

werite_n_to_the_cfi_flash

|V o0k o =802
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7£ NIOS ##z KERNEL Rt aHEfE R Generate Pins for symbol ports , iX
—S{EEMEENRER , B AESERERLI5 .

ERMEL

clk_0
reset_n

75 b Cut Ctrl+x
Copy Chrl+C
2 Baste Che] 4
P Delete Dl

Locate 4

MegaWizard Plug-In Manager

Edit Selected Symbal
Open Design File

B Update Symbol or Block, ..

Ak Flip Horizontal

ﬁ Flip ¥ertical

Rotate by Degrees

Zoom

Generate Pins for Symbol Ports

Properties

R, WTNERR

Add Wade to SignalTap 1T Logic Analyzer:

KERMEL

clk_0
reset_n

75 _do_to_and_from_the_sdram[15..0] e

2=_addr_from_the_sdam[11..0]

zz_ba_from_the_sdram[1. I]]

2= _cas_n_from_the_sdram

2=_che_from_the_sdram

zs_addr_from_the_sdram[11..0] UTRUT
zz_ba_from_the_sdram[1.0] LUTRUT
zs_caz_n_from_the _sdram QUTRUT
z=_cke_from_the_sdram LUTENT
LT

Zz_cs_n_from_the_sdram

zs_os_n_from_the_sdram

|

z=_dq_to_and_from_the_sdram[15..0]

2=_dqm_from_the_sdam[1..0]

zs_dgm_from_the_sdram[1..0] DUTEIT
zs_ras_n_from_the_sdram DUTRUT
ST

z=_ras_n_from_the_sdram

z5_wee_n_from_the_sdram

C_—

z=_we_n_from_the_sdram

 E—

addrezs_to_the_cfi_flash[20..0]

data_to_and_from_the_cfi_flash[7..0]

read_n_to_the_cfi_flash

zalact_n_to_the_cfi_flazh

address_to_the_cfi_flash[20..0] fmddIEUT
data_to_asnd_from_the_cfi_flash(¥. 0] e

read_n_to_the_cfi_flash QUTAUT

zelect_n_to_the_cfi_flazh LUTENT

QTR

werite_n_to_the_cti_flash

U

write_n_to_the_cfi_flash

UTR

EAVENISE N NI oS
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BRI IEFERZ L — OB JIRIh TEm Bl i+ L& 20MHz
ERER , FNEEEENE] 100MHz FHEHKAIZANRERN NOIS iKiZAvadsh , iF
=29 SDRAM i&f#t 100MHz FIRIEH, TEFAIHFTIRBAEA PLLIRLR,

£ Block.bdf R9Z=RENERR . mdr FEIFRIZLEL:

symbol x|

Libraries: LTI
5 & Project R R R
Coiooo KERMEL
2 c/alteras30/quartuslibraries/ R N P
R
z=_addr_from_the_sdram[11 0]  j—
S z5_ha_from_the_sdram[1..0]  f—
o zz_cas_n_from_the_sdram —
S z=z_cke_from_the_sdram —
S zs_cs_n_from_the_sdram —
o z5_do_to_and_from_the_sdram[15. 0] e
S z=z_dgm_from_the_sdram[1. 0] e
‘l | 4 T zz_ras_n_from_the_sdram —
Hame: o z5_wwe_n_from_the_sdram —
KEFNE R
S address_to_the_cfi_flash[20.0]  fm—
™ Bepeat-inzert mode data_to_and_from_the_cfi_flash[7..0]  |jm—
- Inzert symbal as block read_n_to_the_cfil_flash — -
™| Laurich Megaiizand Flugdn select_n_to_the_cfi_flash — -
e write_n_to_the_cfi_flash —
[ Megawizand Plug-n tManager... Il o inst

ak I Cancel I EE....ZZZIIIZZZIIZZZZIZZZZZIZZZZZZZZZZZZZZZZI......EE

I FE/E~E Next

MegaWizard Plug-In Manager [page 1] El

The Mega‘wizard Plug-n M anager helps you create or modify
dezign filez that contain custom wanationz of megafunctions.

YWhich action do you want to perfarm?

(% Create a new custom megafunction variatiore

" Edit an existing custom megafunction wariation

™ Copy an existing custom megafunction variation

Copyright [C] 1931 -2003 Altera Corporation

Cancel | < Black | Hest » | Eirmizh |

HIN N E R~ BRARELIE 1 FrERIE ALTPLL L1 2 FRERIAzELRt AN EPLL,
BROEGHA PR AU ERas & /9 PLL.
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MegaWizard Plug-In Manager [page 2a] |

Which megafunction would pou ke to customize? “Which device family will you be IEyc:Ione I vl

ing?
Select a megafunction from the list below W
-l Commurications 2] Which type of output file do you want to create?
g DsP " AHDL
Gates
 WHDL
- |/0 i

& erlog HOL

i le?
ALTASMI_PARALLEL pEYt ! Brawse

ALTCLKCTRL [E:Srios\PLL] Z
ALTCLKLOCK
ALTDDIO_BIDIR
ALTDDIO_IN
ALTDDIO_OUT

[ Retum to this page for anather creats operation

ALTDO Mote: To compile a project successfully in the Quarkus |l software,
your design files must be in the project directary, in the global user
libraries specified in the Options dialog box [Tool: menu), or a uzer
library specified in the User Libraries page of the Settings dialog
bowx [Azsignments menu).

“rour current uger library directories are:

Cancel | <Eack| Mext » | Eirnshr |

—IFFLAE . =in Next , (I FEFR , BLABAMEES 20 , BIFEIISANEGEIRA
20MHz

=100 x|
,a ALTPLL

Currently selected device Family: Cyclone 11 ~

! Match projectdefault

PLL

NeD |k frequency: 20,000 bz <,

AES | (peration Mode: Normal | tocked]

Able taimplement the requested PLL

- General

Cyclone Il

Which device speed grade will you be using?

[ Use military kemperature range devices anly

What is the frequency of the inclack input? 20/00 I Hz =
[ st up PLL in L¥DS mode Datarate: 300.000 ~ | Mbps

~PLL bype
which PLL type will pou be using?
(O Fast PLL

> Enhanced PLL

(& Select the PLL type automatically

- Operation mode

Haw will the PLL outputs be generated?
(8 Use the feedback path inside the PLL
(%) In Normal Made
(2 In Source-Synchronaus Compensation Mode
2 In Zero Delay Buffer Mode
[ Connect the Fbmimic port (bidirectional)
) With na compensation

{C Create an fbin' input for an external Feedback (External Feedback Made)

Which output dock will be compensated For? =

| Cancel ” < Back H Mext > H Finish |

BEELFLUA, miidi Next, H5 KB AL s L s,
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MegaWizard Plug-In Manager [page 4 of 10]

=10 =l
ALTPLL

Documentation

Able to implement the requested PLL
PLL

inclko

inclld frequeney: 20,000 hiHz
Operation hiode: Hormal

i Optional inputs
| || Treate an pllena’ input ko selectively enable the PLL |

[ Create an 'areset’ input to asynchronously reset the PLL

|| Create an 'pFdena’ input to selectively enable the phaseffreq. detectar

Eyemne Il ~ Lock output

reate locked' output
[ Enable self-reset an loss of lock

[ Advanced PLL parameters

Using these parameters is recommended For advanced users only
|| Create output file(s) using the 'Advanced PLL parameters

- Configurations with output clock(s) that use cascade counters are nok supported

| Cancel || < Back || Mext = || Einish ‘
L piilT Next, SEHILNEILUG, RLLRBARE N 5, X2 cO vt e m e s
3T 100MHz, A LLA Actual settings &b H 2K

MegaWizard Plug-In Manager [page 6 of 10]

=101
ALTPLL

Documentation

0 - CarefExternal Output Clock
Able ko implement the requested PLL

inzlkD frequency: 20 000 MHz
Dperation hade: Normal

Clack Tap Settings

Requested settings Actual settings

< Enter output clock frequency:

100,0000000C |MHZ v| ‘IUU‘UUDUDD |

Tyelone Il (®! Enter autput clock parameters:

Clock multiplication Fackor

Clock division Fackor

=2 I
e
oo [ des [ 00

Clock phase shift

Clock duty cyele (%)

More Detalls ==

Per Clock Feasibility Indicators

ol c2

‘ Cancel ” < Back H Mext = ” Finish |
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REFLAGERT Next , HEITE |, BB 1 &bk |, 418 2 /MEsh 5, 48 3
RMEBR-75. XEBDELE SDRAM 12(HATHP , BAIFIFEBUERR PLL 89 c1 SRIgMHt | AY
HIRFIZE /I 100MHz |, (R#BE/9-75deg (X MESEIRE] SDRAM 2&BIEFIETT ,
BB EVEEAHAMBRISE , EXBERNFART ),

i x|
_a ALTPLL

Exe

cl - CorgfExternal Qutput Clock
FLL Able o implement the requested PLL

1
s his lock

~Clock Tap Settings

POS | frequency 20,000 M
Operstion hiode: Nommal

I

Requested settings Actual settings

Enter output clock frequency: 100.0000000C 100.000000

* Enter output clock parameters:

' 2
Cyelonz 1l Clock multiplication Factar 13 5
=
! i

Clock division fackar

Clack phase shift deg 82 -75.00
3

Clack duty cycle (%) 50,00 50,00

[More Details >

0 ol 2

’—Per Clock Feasibility Indicators

‘ Cancel H < Back ” Mext = ” Finish ‘

REFLE | 8RR Next , PERREFEENN , &/a/dE Finish |, 78pk PLL
HEEZ , e OK , [E1) Quartus FE , SEEAIEFH PLL EI=HEAL,

E TR ITIERZRE PLL &EEE NIOS Bz b, MBI (1E&LALTURESR ,
RERESHR—T , HARFRT )

=T R e e e e e I
1 PSS SR FEBNEL
NGO | g frequeney: 20,000 Mz L} Jie_01
Operation hiode: Normal cl et n
[l JRatio [Fh cap [0 (5
[0 Lo | o | N R 5_acdr_from_the_sdram(11.0]
w0 so00 | B R 7s_ba_from_the_sdram(1_0]
s_cas_n_from_the_sdram
N —— s _cke_from_the_seram |—
zs_cs_n_from_the_scram

zz_dy_to_and_from_the_sdram[15..0]
z5_dgm_from_the_sdram[1..0]
=5_ras_n_fram_the_sidram

zs_wee_n_from_the_sdram

address_to_the_cfi_flash[20.0]
data_to_and_from_the_cfi_flash[7..0]
read_n_to_the_cfi_flash
select_n_to_the_cfi_flash
werite_n_to_the_cfi_flash

43



B TSREAELS SDRAM HRT#HERS B XA cl 5ol T . B5520—1 output
I, FARER , EENE , HIITE , £ Name &I output , —MNEIZE
OK7T. RUMFEMA input , RIS , {REE7E Name &I input , BB ES|
RS2 bidir , BRRFXILA . KFRISETHMAILT | RiESR,

x

LIbI’arIES .....................................................

B Framal | |

EE clabtera/A0fquartusdibranies! | [ 000

|‘j megafunctions | [

tl athiers L e e e
e mimitives | |

HED buffer L
2 == )
T ather Ll
BB pin | |

’ﬂ' Hidic | |

,-EI— MPUE

Clstnrage ::::::::::::::?JJELUI_:}pin_name E e

1| | 3 L

| .....................................................

|- Bepeatinsetmade

™ | Irsert spribol a5 block LTI
I™ | Launch Megawizard Flugn L

Megawizard Plug-n Manager... | .....................................................

Cancel | L

pin_name

**TERINEL

——{ck_0
- —reset_n

S L= 20,000 MH S .
......... . Operation Made: Hormal cl

Clk | Ratio| Ph (dg)] OC (%)
o | 54 | ooo [ 5000
ot [ 54 |-75.00 ] s000

s _addr_from_the_sdram[11..0]

75 _ba_from_the_sdram[1..0]
zz_cas_n_from_the_sdram
zz_cke_from_the_sdram
zz_cs_n_from_the_sdram
zz_d_to_and_from_the_sdram[15..0]
5 _dgm_from_the_sdram[1..0]
zz_tas_n_from_the_sdram

...... - D] instt Cyclone Il

zz_we_n_from_the_sdram

address_to_the_cfi_flash[20..0]
data_to_and_from_the_cfi_flash[7..0]
rean_n_to_the_cfi_flash

select_n_to_the_cfi_flash
wtite_n_to_the_cfi_flash

f. JFZEEFLASH 5|
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FETSR |, FA1ZXS Flash iEEH— TR |, B2 8 (AEzUAIREE | FrLA FLASH
RYtBHEEL F_A_TIOJRIS(RAIZEER F_ALSB 18I , W FEIFTRLELL , ( FEJS FLASH
RIRIEE |, 8 (UARZVAYRTE , BYTE#S|BITRL , 16 AARTAIRHRUIFTE LAL , AR
=)

u7
F a0 25 4 F_DE0
F Al 24 |0 oo 75 F 08T
P g3 |4 O T -
P gz |42 el N )
P o |48 D3 35— F_DB4
F an | % D4 map F_OBG
I T K L )
Foar g |48 L S )
Fm g |4 07 a0
F A 7| O e F OB[D..7
FAn g |+ D9 g
F A1l 5 Aln oo TX
F AT q Al 01 W
FAls % Al 01z Y|
FAald 7| A3 03 o
Foars 1 |~ D14 38 F ALsh
DG | ) i}g D15
FATT
T P A7 RY/BTH (o
Ri4 FAID..19] F AT g | A8 BYTEH
io | 412 57
10K O oo —pea R15
e kel 27
Wi
J 12 e e | 10K
FncE 2%
Cdd “FonO0E g |CE
105 F e 11 EU%
o —B18 10K ER i DGND DGND
DGND AGAL TG0 TE0RE
BB, FAHKIER—T |, (BRI TERR
CE_ATRO.O] LTl R T
o_the_cfi_flash[20. (] |ep— |- ] b HUTRUT . F_A[19..0]
wn_the_cfi_flash[7..0] F_DB[F.0]
il_n_to_the_cfi_flash QUTEUT . F_n0E
ct_n_to_the_cfi_flash QUTEUT - F_nCs
ite_n_to_the_cfi_flash LUTRUT . F_E

_ GTEUT [ F_ALEH

X8, FETRLIELNNE  BEELaE7 F_A_T[20.0], F_A[19.0]&E#Z
A9 F_A_T[20.1] , F_ALSB iEZRIZ F_A_T[0] , FAOAREGREENIE. X5
BHEXEF , REBeEN% , ST  BEREANFEMARNNSIRSRIA ,
AFKESVNVE | RER. AREEE—T , WESIRSHSBIREGAIEEE R, M
NFHRBREEHN , AREXRDF , N TEM=

45



ALy M
=dram[1..0] UTE
e s | —
e et | —
................................ I‘:F:_A_:T'[EI'J.:Dj xJ R
flash[20..0] ) S
_flash[7. 0] | r— - QR
e_cfi_flash e T
ie_cfi_flash - R
1e_cfi_flash - R

7~ TCL BIASZ44:

ETRHMBEFRSES T , oS IHERAL  EXERRA—F , EEKK
SR R—F , BB TCL MAMH XM HEREENSE , REREIRIYS]
EMERIER—TRALLY , A FERF

get location assignment PIN 162 -to 3 DE[O]
get location assignment PIN 161 -to 3 DE[1]
get_location assignment PIN 160 -to 3 _DE[Z]
get_location assignment PIN 152 -to 3 _DE[3]
set_location assignment PIN 151 -to 5 DE[4]
set_location assignment PIN 150 -to 5 DE[S]
set_location assignment PIN 149 -to 5 DE[E]
set_location assignment PIN 147 -to 5 DE[7Y]
set_location assignment PIN 172 -to 5 DE[&]
et location assigmment PIN 180 -to 3 DE[Z2]
et location assigmment PIN 181 -to 3 DE[10]
et location assignment PIN 185 -to 5 DE[11]
get location assignment PIN 187 -to 3 DE[12]
get location assignment PIN 183 -to 3 DE[13]
get location assignment PIN 189 -to 3 DE[14]
get location assignment PIN 191 -to 3 DE[15]

B1ZEwNEFHESEEBRERD , PIN_*Z FPGA B4 EAISIF , S_DB[*|HEX]
RRIRT, TEFAIEMIREE—TE

HIVEIE AT ER |, 0 TEFR , BHEwE CLOCK , IBTBRERINAT TCL
A A
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TSR PILL
.- f - TELOCK T EKD kg fraquency: 20,000 M Sk R
s r— T Operation hode: Normal el -
e Cle | Ratio |Ph (dgy| OC ¢5%
e ch | &1 | 00D | &0.00
e cl | &1 | -75.00 | 50.00
D I 1171 | Cyclone ||
BATILAEE , CLOCK X3/ PIN_23 , B JBREREE
E#-——————— Other———————————————————— #

Sef locatioh sssignment PTR 15 —to TTLOIIT

set location assignmwent PIN 23 -—-to CLOCK

BAILUEER , TENFREEH 20MHz &k X1 ZA9502 FPGA Y 23 i)

U3E
oy LEDH_T
1 2 erlsR VECD_PLLY Lz
i 4 R 33 3 WCCOPLLE
WECOUT cLko
T e VOCAPLLY (o
=L
C3 1L w2 e uo |2 CAN_minioL gg o EEAA 157
104 Z0RAHz FETZ T 132 | GLK: 52 4
FETE T 131 | CLK4 GNDG_PLLY (Y551 "] 102
OGWO __EETT T a0 Elﬁ GMOG_PLL?
RESET
e GNDD_PLLY
LED 45 GNDD_PLLE
—EEHET 4| PLLI_OUTn i
T — | FLLi_OuTp GNDA PLLY [yag
DEND 5 0B3 152 GHOA PLLE
157 PLL2_OUTn
FLLE_OUTp
ALTER A EFZCA0Z08 —
“wiarsion = 1.0 OGHND

XEAFEITEREARETIE , MISSIRHLEARSIFN TCL X4, FRHRAR
RIEFRA AR TCL U4, BHENMNERSREEIE, TERIISHNERESD
XENEBTIE , BEE. E3UFLE | FAIRENTHIT TCL BIANE | X TE
FR7i24E
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PPC_T - SOPC_T - [SOPC_T.bdF]

ct  Assignments Processing Window Help

% B | ) ||E Fur EDA Simulation Tool

< — Run EDA Timing Analysis Tool
— SOPC_T.

-

Launch EDA Simulation Library Compiler

L n Launch Design Space Explorer

3

QZ08Cs

— 1

o {B TimeQuest Timing Analyzer

Advisors L4

- @ Chip Planner (Floarplan and Chip Editor)
s @ Design Partition Planner

Metlist Viewers L. ci
|l

[
A
ey
(]
1

wvice ([Ope

Options for Block Editar...

"1 : : SignalTap II Logic Analyzer

r'=1|, . .| &= In-System Memory Content Editor 2

-lig =] Logic Analyzer Interface Editor

= . ) In-System Sources and Probes Editor

—1- SignalProbe Fins... Cyelane |l

& Do M programmer R

UPTIR| SSNMURINN [r0) SU
vI ______ “‘"{ Megawwizard Plug-In Managet ...

&4 |- IS SURC BER
asign Ak |-
iz & Synt = . Customize. ..
- (Flace & X .
_— ‘« X optians. ..
dler ([Gene = ]
— - License Setup...
o Timing Ol
list Wri : Custornize Black Editar. .,
— Q| =

~

Rk

2l

cessfully loaded and ran Tcl Script File "E:iniostkingstc. TCL™

Rl HETE, BHERESE— (BRI kingst.tc BEITREXHT )

Tcl Scripts x|

Libraries: =i
% kingst TCL | Open File |
bl zopo_add_gip_file bl

L[N SOPC_T.tel Sdd ko Tel Toolbar |

F & c/altera30/quartuzdcommontel/apps/guid

2 diw Cancel |

FED diwtol
Wl dbve timing_analysis.tel

Brewiew:
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-

Messages:

e Run , AFFR , XEMN Successfully TIE |, XiBBRA BRI A ST TH
T

Tvpe |Hessag‘e
1) Info: Successfully loaded and ran Tel Script File "E:\nics‘\kingst.TCL™

System [1] ;{\ Proceszsing ,]\ Eutra Info )\, Info }\ Warning }\ Critizal "W arring }\ Errar ,}\ Suppressed }\ Flag f

IMessage: 1of1 il £I Ianatinn:

+. BEETE

EREF—TE , REFLUS | ETE , BIIENIEEE— T T  EEMNDEREA
itk SOPC T, W FEF=

i
Entity —
Cyclone II: EFZCSHE0GCH B
e IT
Locate 4 A

LogicLack Region k L

Design Partikion b D

Expand &ll .—1

Print Hierarchy "1

Print &ll Design Eiles BT

Copy

Properties =1

13 Cipen in Main Window T
I I_i w Enable Docking @,

T Close S

asks ——

Flow: [Compilation = =

I Task [ _ﬂ

/it setting 5 , ATFERT7R , MELLEKE Device and Pin Options
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Settings - SOPC_T

Categony:

- Gen

- D

[1]
i)

- Ana

-
i

- Tirni

o
=

- Des

- Lag

[T
L

- Filez
- Libraries

- Operating Settings and Conditions
- Wolkage

- Compilation Process Settings

DA Tool Settings

- Dezsign Entrp/Synthesis
-~ Simulation

- Timing Analysis

- Farmal Werification

- Phypzical Synthesiz

- Board-Level

- Fitker Settings
- Bzgembler
- SignalTap |l Logic Analyzer

- Simulator Settings

- PowerPlay Power &nalyzer Settings

eral

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

(=]

Temperature
Early Timing E stimate:

Incremental Compilation
Physical Syntheszis Optimizations

lyziz & Sunthesis Settings
ng Analysiz Settings

igh Agsiztant

ic Analyzer Interface

Simulation Yerifization
Simulation Output Files

— Device family

=
=)

Family: IC_-,lc:Ione Il

Dewvices: I.-’-‘n.ll

— T arget device
= Auto device selected by the Fitter

i* Specific device selected in YAvailable devices' list

Show in ‘Svailable devices' list

Package: Ay =

Pin count: Ay 2

Speed grade: IAn_p vl

™ Show advanced devices

™ HardCopy compatible anli

= Other nda

Device and Pin Options... “

Aiwailable devices:

£ 2

Mame I Core w... I LE= I Uszer 4. I temor.... I Embed... I PLL =
EP2CRAT 14447 1.2 4608 a9 119808 26 2 —
EP2CHF25ECE 4608 158 119808 26 2
EP2CEF2EECT 4603 158 119808 26 2
EF2CHF2EECH 4608 158 119808 26 2
EP2CHF25E12 4602 158 119808 26 2
EP2CRO202CT 4608 119808 2

— Migration compatibility Companion device

HardCopy:

Higration Devices... |

- G5M Analyzer 0 migration devices selected [ | Lirnit DSF & F& toHardCopy deviee resources
ak. I Cancel I
A
mRifE . B
Settings - SOPC_T x|

Categony:

|
(i}

[
[

SR

e

- General

- Files

- Libraries

- Device

- D_pelating Settingz and Conditions

- Compilation Process Settings

- Azzembler

- Design Agsigtant

- SignalT ap |l Logic Analyzer
- Logic Analwzer Interface

- PowerPlay Power Analyzer Settings
- 55N Analyzer

- Wolage
Temperature

- Early Timing E stimate

- |neremerital Compilation
- Phyzical Synthesis Optimizations
DA Tool Settings

- Degign Entip/Synthesis
- Simulation

- Timing &halysiz

- Formnal % erification

- Phyzical Synthesis

- Board-Level

- Analysiz & Synthesiz Settings
- Fitter Settings

- Timirng Analwziz S ettings

- S_imulator Settings
- Simulation Yerification
- Simulation Output Files

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

— Device family

Family: I Cypclone |l

=
[

Devices: IAII

— Target device
™ Auto device selected by the Fitter

{+ Specific device selected in ‘tvailable devices' list

Show in YAvailable devices' list

Package: Ay =

-

Pin count: Ary

Speed grade: IAny vl

[~ Show advanced devices

I~ HardCapy compatible anly

) Other: nta

—

Device and Pin Options...

Axailable devices:

A

Mame | Core w... | LEz | Uzer |/ .. | femor... | Embed... | FLL =
EP2CE4T14447 1.2 4508 a9 113808 26 2 -
EP2CEF256CE 4E08 158 119808 26 2
EP2CEF2BRCT 4E08 158 119808 28 2
EP2CEF25ECE 4E08 158 119808 28 2
EP2C5F25618 4E08 158 119808 26 2
EP2C50 208C7 4608 142 113808 2

— Migration cormpatibility Conmpation device

HardCopy I

HMigration Devices. .. |

0 migration devices selected

¥ Limit DSF & Fékd to HardCopp deyice resouices

o]

Cancel I

4
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REENTERMR , RELEALL Configuration

Device and Pin Dptions x|

Tual-Puarpose Pins I VWoltage I Pin Placement
Error Detection CEC I Capacitiwe Loading I Board Trace Model I I/0 Timing
General I Configuration I Programming Files I Unused Pins

Specify general device optionz. These optiohs are not dependent on the configuration
zcheme,

Optiohs:

[ 1Releaze clears before tri-gtates

[ 1Enable uger-supplied ztart-up clock [CLEUSR]
[ 1Enable device-wide rezet [DEW_CLRR)

[ 1Enable device-wide output enable [DEY_OE]
[ 1Enable IMIT_DOME output

[~ Auto usercode
JTAG uszer code [32-bit heradecimal]: IFFFFFFFF

Imssystemn programming clamp state; I ;I
Delay ety to wser mode: I ;I
Dezcription:

Directs the device to regtart the configuration process automatically if a data eror is ;l
encountered. If thiz option iz turned off, you must externally direct the device ta
restart the configuration processz if an ermor occurs, LI

RiEE  WTERR , BaBL S8 EPCS1 , A/ Dual-Purpose Pins

Device and Pin Options x|

Dual-Furpose Fins I Yoltage I Fin Flacement
Error Detection CRC I Capacitive Loading I Board Trace Model I I/0 Timing
General Configuration Programming Filesz I Unuzed Pins

5 pecify the device configuration scheme and the configuration device. Mote: For
HardCopy designs, these settingz apply to the FPGA prototype device.

Configuration zcheme: I.t’-'«c:ti'v’e Serial [can use Configuration D evice] ;I
[~

Configuration mode: I

Configuration device
¥ Use configuration device: [

EPCST

Lonfiguration Device Dptians . |

Lanfiguration device [/0] volage: | LI
[~ Force WELCID to be compatible with configuration [0 vollage

¥ Generate compressed bitstreams

Sctive seral clock source; I vl

Descrption:

Specifies the configuration device that pou want to uge as the means of configuring ;I
the target device.
I

Beset I

T |
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RiEfE  ATERR , BLIBREETS Use as regular I/O

Device and Pin Options

x|

Error Detection CRC I Capacitiwe Loading I Eoard Trace Model I I/0 Timing
Feneral | Configuration I I

Frogramming Files
Dual-Furpose Fins Pin Placement

Yoltage I

Specify how dual-purpose pins should be used after device
configuration is complete. The default settings for each pin depend
selected in the Configuration tab, Actiwe Serial

Hote: For HardCopy,

lrm=zed Fins

these settings apply to the FPGA prototype

Dual-purpese pins:

Hame | Yalue
ASDIO, nCS0 A= input tri-stated
nCED

I Uze az regular L/0

]

Description:

Specifies how the nCEQ pin should be used when the dewice 1s

operating in user mode after configuration is complete. The nCED
pin can be reserved as dedicated nCEQ programming pin or a

regular I/0 pin.

I
Be=et |

HRiH

HeRFLlfE | REHRE , /& OK. ETRHMIRT N— B KAYRIET

NALMAR—ST . R FTEFRIBRARE | FHadRE.

ks Processing Tools window Help

=

27, AR

| v Cu ||SOF'C_T

p—
Axesees|q|»

e SO kS0 e

%] SOPC_T_bdf

3¢ kingst. TCL

Ly Ea N e 1
PLL SRS RS EEEESE SR
...........:KERNEL
" NGk |k frequensy: 20 000 MHz L I clk_0
Operation hode: Hormal = I D reset_n
Clk |Ratio |Ph dg)| DC (302 D
o0 | s | oon | &0o0 oo zz_addr_from_the.
ot | &1 | -75.00 [ s0.00 T z5_ba_from_the
----------- Iz_caz_n_frol
. S D R R

2T ERNWEIRE  MRLBEE | mEAINERF LI N EARSEE

52

z=_cke_fror



REE |, mIFIEEIER. Bi1LUE

Quartustt x|

L3
\lj) Full Compilation was successful (124 warnings)

TRFREREERIIBTEZLER

NTREFTR , IBAATLES | BANXNERSE , T 66%HJ TLE,

Flow Status

Quartns IT Version

Snceessful - Wed Mar 24 15:02:27 2010
9.0 Build 132 02/25/2009 5T Full Yersion

Revizion Hame SOFC_T
Top—lewvel Entity Hame SOFC_T
Family Crclone II
Tlevice EFZCSO208CE
Timing Models Final

i

Met timing requirements
Tatal loegic elements [

Tatal combinational functions

3,032 f 4,605 (BB %)
2,638 f 4,608 [ 5T % )
1,700 f 4,605 (37T %)
Total registers 1516

Tatal pins T2 /142 (51 %)

Total wirtual pins 0

Total memory bits 46, T20 f 119,808 [ 39 % )
Embedded Multiplier 9-bit elements 4 / 26 (15 % )

Total FlL= 121050 %)

Dedicated logie registers

&Ea BNFERE—T 2881 5|WEEENEkF T URB T 3iREDER

SNfEMEAYSCEE. [EIE] SOPC_Tbdf , E—EERAEEN 5 IHEE/NMN "BEE" , T
Bl

PLL R
" nCh |k frequency: 20 000 MHz e
. Operation hode: Nommal g
Clk |Ratio |Ph dg)|DC 03 [
«0 | 51 | 0oo | 5000 D
el | &1 |-75.00 | 5000 T
inst1 Celone [l R
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BHY WX 5 IHNER ST T | (FERETFE—1 5 M, WRKEE- | #AT
LUCRER FEEEHER T .

I\, TEIEF

PRI LSRR RS B FSTURIS 4 sof F1*.pof. *.sof HRLEEIT JTAG
RV TEE FPGA EBRY , ImFBER, *.pof HRIEIT AS &=z T &4Z] EPCSL RY ,
FHEASER, REX , BENE—T AS &z JTAG &1,

Cyclone R%If FPGA {#F SRAM BT RFHEECELSUE. SRAM 2Z5KMH , &
R EBZH , EICBEIEVNED FEEI FPGA B, Cyclone FPGA FECEHTESE : &
ECEET (AS), #aBcEED (PS ) LUK JTAG EEEEL.

FAIESIR EECE T AS #1 JTAG WFMED , FA1EE AS OaLUSIER TEE!
EPCS1 e , 4N TFEHRES T , RELIECHIER

—_—

Trwrloo|n(ge|se

| € KingstToL ‘

TR IITTIETTITTIE S ==
PLL 4:::::‘::::::::::::::::::::::::::::

REfE  EANTEFRSAE 48 1 2RI | 8 2 2 THE0EE | 48 3
PONABRZAYSZ A, NSRRI JTAG O TEGER MBS THEER JTAG O R ITAG
BRI, *sof IHMMAZIXEE. MRIFET AS OTHER | (RHER T HELZE
AS O, i%&#F AS &2\ , 1§*.pof HMMAZIXE , KFRBCHAIE. &fE~dG Start ,
Fra TR IEDEEATEEZLL USB-BLASTER AE , MESEARRE , =98 200
Z8Y , (FER 50 ZiRtk , WIETLIARIT , REKRGEF , BCRIEEN , KKB1T
TR,
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ﬁ Quartus II - E:/nios /SOPC_T - SOPC_T - [SOPC_T.cdf]

File Edit Processing Tools  Window

-

=101 x|

[ é; Hardware Setup...l |M

b Harnd?are

»{:de: [J12G

1

ﬂ Frogress: | 0%

[ Enable realtime ISP to allow background programming (for bes || devices)

ﬂﬂ Start |

File:

Device

| Checksum

| Usercode

Pragrar/
Configure

Blank-

Werify Check

Examine

it Stop |
ﬂ'ﬂ Suto Detect |

K Delete |

SOPC_T.sof

4 Add File... |
Chanage File..
B caveFile.. |
2 Add Device. . |
Hilp |
ﬁﬂ [onsry |

1

4

EFZCA0208

002D356F

FFFFFFFF

For Help, press F1

O

»
(I I T

FXE , BAVEREHFRIBOME—ERET MR EATHRRE | EAR
= BRERREARER.

FT  X—TEHRAHIHT Y | BRI LS FAIIEZ (kingst.cnblogs.com)
= BEIIAFAY qq 984597569 |, B E INAEGHAYEF : 109711029 ( 107122106
Eif ), HABALUEHMALEER - avic633@gmail.com |, BHEAZRS I,
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B A

VBIAE , BRILAFARI THEE NIOS I FERAIEAEES , 8 NIOS 1T 9.0 IDE #iT
TEZ, ,@HE PiFE 3%, B ERIAISS , MEASRE YT NIOS I 7k
2l , FEATLANGF TR BT B

AESHUTNAES -

. [EIER

HE

NIOS II IDE &4
EAVA/C L
R

. BT

N R=RINY

~
b
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X1, BREEAZIHE NIOS I R4 FTABRD | X—Bf D RS — TR T ASER
DRERY  WIRARBNX—TFHRERY | BBEA B RE— T E— R IATHAIA

7]
PN
=

o

—. [ElpR

15 FATEMHRR T NIOS 1 B AR DRI e HpaiE T T2MET ,
NIOS Il FAzAIEEE | LAURSHEIR PLL S50 FEE%. H NIOS II #izAv s
BEANS  R(WEZPHI5ET CPU ,SDRAM ,AVALON =75#5 ,FLASH ,SYSTEM
IDJTAG UART 6 MESR , BFEHER(1i21179 100MHz , FLASH 79 8 iitE=. X—TF
SRR EF AR RSIPTE.

—. BE

Bt S AREBENE—TX—THEERT , X—KF @A NIOS IT
HIERAEFT R EVEEANFAE | FHEIERS A NIOS 11 9.0 IDE fy—LEEBRN(E A % , 188
LMNFEIRBERIE NIOS II IDE BRI AT LMREIAI_EFER,

=. NIOS II IDE &1

NIOS II IDE 2—MET Eclipse IDE MZRRISERFT AR | EEETRER
DgE | ST JAVA IAEMNIZIFERIAE | ERITIEERIERZEA , TEI/IFEER
MA—T NIOS Il IDE RYTHREFNIT =

> GNUFRTIEH, 3% Linux BERFRANE—EREE , BR—FFHRAY
FIFING | BIEER) GCC fmiFas | iEERR | ILfmeslAR makefile TR,
REIXARARELE KT | IXLESZ ISR | WNSRIRE— Linux AIELH
22 | XERATEAERRYER | B7E NIOS [ FFAITREh R REBANEIX Eeaf OK
7 R EZUIRAERNFBREEN] AIREXEEIIEFARFIFS] linux
FHEERA  (F—EEM ETE (MRS RIENBHEAKT  BENER
FELLR—EEFEZ s , 0, &S T, FA4REE( 1Y NIOS 11,

> ET GDBRIEXATER , SEGEMEERR. XNRAHRERE Linux FET
TATROER TR |, FrLAS Linux fR58KNE,

> BT MNEHHHMERE HAL(Hardware Abstraction Layer) ;

4 MicroChip/OS 11 1 LWTCP/IP i#ri¥i%.

> 3Z#F Flash & ( Flash Programmer #1 Quartus II Programmer ),

Y

EICHIRRIXAZ T |, FEHARSERRAT.
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PO, SEARETIE

B5% , % NIOS II 9.0 IDE E{4+4TFF , 17/ NIOS II IDE R EHFARIE
BAiImer , REREESE , IREMA IDE ;8#HAXANKS , FiIIEEHMNHE S SE
N MRETRR | BERTUITERR | File->New->Project

.INios II C/C++ - Nios II IDE o =] 3]
Edit Mavigate Search Project Tools Run  Window Help
Alc+shife+r | gl P J (= - 5 | B Mios 11 Crc++
Cpen File,...
(@ Mios II CfC++ Application
o= ek ¥ Hios 11 System Library = 81(2= guine % =5
Clase Al iS4 L o
[ Mios 1T User-Makefile C/C++ Application An outline is not available.
| | Chrl+5 [Eh Mios IT C/C++ Library
W save fs. 5% Source Folder
| el curltshift+s | [cf Source File
Rewvert ﬁ Header File
(& Class =
itz (&) Make Targets &2 =0
Rename: .. Fz ==
e 7 other.., -
Refresh FS ﬁj =2 E’
Convert Line Delimiters To 3
ol it . Chrl+R
Switch Workspace. ..
g Impart. . [Z. Problems £ . Canscle | Propert|es| ¥ =08
@ Expott. .. 0 errors, 0 warnings, 0 infos
Description -~ I Resource I Path
Properties Al+Enter
Exit
7] | 1]
{ny¢ J

R/, SHIIERSKE , WTEMZ , EPIBLIAE  Nios T C/C++
Application ,

./ Mew Project x|
Select a wizard

The Mios II IDE will create and manage the makefile ko build this application project. |
The Nios II IDE will also create and manage an associated syskem library project.

wizards:

=~
|
4

-
A

= Back I Mext = I Eimish I Cancel I
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i Next SHITEMRAS B 1R TES FSEESUN hello_world ,
41/ 2 A2 BRI , ik Browse |, IREIFA ] E—T54ERAI NIOS #HiZAIE |,
XANXHERL ptf AEEN  IRARBERNOWI—HFRE , WUMZERE
E:\nios\KERNEL.ptf, E£I[8 3 4bikh Hello World , iIX/Mtt5 2 TEHEMR, Bitiksd
4 | XM RN TEMMAER , RAMER , T ENMERE Quartus
TEBERTH software TH.

x
Mios II C/C+ + Application

#.
Click Finish to create application with a default swstem library as E:niostsoftwarethello_world &

Mame: Ihella_wcnrld |

[ I S|Jecif\ﬂLDcatiDn

Location: |E:'|,niu:us'\su:uftware Browse, ., |

—Seleck Target Hardware.

SOPC Builder Syskemn PTFE Fileﬁ IE:'I.niDS'I.KERNEL.ptF ﬂ Browse. .. |
CPL: Icpu j

—Seleck Project Template

a2

Blank Project —Description
Board Diagnostics
Zounk Binary

Hello Freestanding 3 —Dekails

Prints ‘Hello From Mios IT'

et =
[ M Hello World prints 'Hello from Mios II' to STDOUT, -
| i "
MemD:LU'}I:sillldll This example runs with or without the MicroC/O3-II RTOS and
Simple Socket Server requires an STOOUT device in your syskem's hardware,

Web Server

This software example runs on the Following Mios 1T hardware
designs:

]

(7] < Back | Mext = | Einish I Cancel

i Next , XEARREN , = Finish , B TIEAS.
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. Mew Projeck l'

Nios II C/C + + Application

-
Choose {or create) a system library
A syskem library is a set of device drivers that provides access to the targek hardware

{* Create a new system library named:

hella_warld_syslib

This new system library project will be located relative to the application project.

"~ Select or create a system library

Available Syskem Library Projects For: KERMEL

e System Librars Project, .,

[exh = I Finish I Cancel |

Fopk 7 LA TEMSE |, BAIEXHA NIOSTIDE WFRE T , iNFEF= , BEE
NME=ERD |, BfbERo RS jc ?*z&lijﬁ“ﬁiz_ﬁ SR ANBEK , TEERK ,
MMEX (XTI EFRIZFEE , SHEKRAIHMSERZIE W )

JINios I1 €/C++ - hello_world.c - Nios II IDE =[]

File Edit Refactor MNawvigate Search Project Tools Run  Window Help

Iti-H gl | g-a8- -G-8 -0-&-|®& |- ]85 - .= & BB nos 1 cice+

-N\os II CfC++ Projects &2 =0 EE Outline &3 =8
g | [=] ng = * designs. It runs with or withgut the MicroC,-"OS—IILI laz }i ‘QS e
125 alkera. componerts * device in your system's hardware. o sdoh
chg”g _warld % The wemory footprint of this hosted application is L@ main
[] hello_world.c IEE?E # uging the standard reference design.
application.stf *
. readme.kxk * For a reduced footprint wersion of this template,
125 heln_world_syslin [KERMEL] * to reduce the wmemory footprint for a given applice
readme.txt * M"small hello world" template.
o | =] gyskem, sk -
=/
(@) Make Targets 53 =0
#include <stdioc.h> B 8 =
<
int main() 'bchellu_wurld
¢ = hella_warld_syslb
printfi{"Hello from Nios II!'n™;
return 0:
} —
-
4| | o

[21 Prablems 52 Consnle|Properties| ¥ =0
0 errors, 0 warnings, 0 infos
Description = | Resource | Path | Location |

ARR

J 0* Wiritable Smark: Inserk 18:1 J
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FEEZR , ABXMEETNEN , TRERXRE , BrES5STITEEXEAENXM
IREAIEXZEB c fl.h X , BE— M FREIFEZEEN system.h 304, MERXHH
R M=HANIRSEERZEI , — 2 Console , —N2 Problems, —2RIFES
BRRX , — M REREERRKX, 57 JTAGUART j7 , 85— Console (1544 ) #=
ST—1RiR , MEMEFERE (stdout ) KRR |, XBARST , —&HIHEA
El,

BT RN IERERSEN TERE—T . ARBHKE. ETEERXHPH
hello_world TiEFHFFARE . RELLBIAIIE system library Properties

.INios II C/C++ - hello_world.c - Nios IT IDE
File Edit Refactor Mavigate Search Projectk Tools Run  Window  Help

G- | |- - -G |- Q-

|

.

-
* Mios 1T CfC++ Projects €] hella_warld.c 2
| =S * designs. It ru
H-1=% altera.components #odevice in your
EEW * The memory foo
-l kel Mew r * using the stan
+
= app
e D rea 59 [1® * For a reduced
E| '[5- hella_w Open in Mew Window ¥ oo reduce the
- D rea * "small hello w
Rebuild Index *
...... 5 sys
Active Build Configuration k w7
Fun As k
Debug &s P | #include <stdio.h
Build Project
Clean Project int maini()
] i
o= Lopy printf("Hello £
I Paste
Delete return 0;
Maove. .. H
Rename
1
e Ineort.., ' Problems 52 |
Iﬁ Export... L Problems Console _F
errors, 0 warnings, 0 infos
qﬁh Refresh Descripbion =~

Close Project

Team k
Compare \With *
Restare from Local History. ..

Properties

J s stem Library Properties
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mita , B TEMRRHE

./Properties for hello_world_syslib
yul

InF.o a4

- C T+ Build
CjC++ Documentation
- CfC++ File Types
-~ CJC++ Include Paths anc
- CHC+ Indexer
CJC++ Make Project
- CC++ Project Paths
- Project References
- Refactoring History
- System Library

System Library

) [m] 3

r—Target Hardware

SOPC Builder System: |E:'|,nios\KERNEL.ptF

Erowse. .. |

CPL: |cpu

—System Library Contents
RTOS:

RToS Options ... | 1
shdout:
skderr:
shdin:
Syskem clock timer:
Timeskamp kimer:

IMax file descriptors:

Inone (single-threaded)

L

rLinker Script
" Custom linker script

Ijtag_uart j
[tag_uart =l
Ijtag_uart j
Inone j
|none j
|32

r Program newver exits

v Support C4++4

[ Lightweight device driver AP
I Link with profiling library

V' Clean exit (Flush buffers)

[~ Reduced device drivers

[~ small C library

[~ ModelSim only, no hardware support

\r Unimplemented instruction handler [~ Run time stack checking

y,

v

Software Components. .. |

' |se auto-generated linker script

Program memory [, Eext):

Read-only data memory {.rodata):

Heap memory:

Stack memary:

Readfwrite data memory {.rwdata):

Isdram b /I

I Use a separate exception stack.

Exception stack memary:

J

IMaximum exception stack size (bytes): I

| | i Help | Restore Defaults | Apply |
o ’TI Caneel |

sk , 418 1 SRAVERA (stdin ) fRERIH (stdout), 1w

22 (stderr) iR

EX , BERZ+H1EET JTAG UART | 7ELEHIIRER 7B |, IR 1RBHEE JTAG
UART , BBA , IXMESHASHIN jtag_uart IR Y. 7EFTLIE 2 &b , iXAMbAHAR
BEEN ATE—MEAEE TS HE Support C++ iXAMNEMHERS Small C library
BA MNRARFHHINRFIZE FLASH SDRAM iXHEABEFEREHNE 1% Small
C library , F§ FPGA FIZBARY SRAM |, tBRTLARELE/ ERR, B4R 3 & , XML
BXAFAER , T2 T SDRAM =R |, XNMEGHAZRT | BUARALL , F<H
B¥. ZRLE 4 7, LB 4 B, B TERE . XNENmFEEHMTE SR
H , ARIUESUR—T , ABBOEHARTEENR , BIPRE—THHREERIMS | |

HLIEBAL,
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- System Library

@ General

Expert settings:

Command

e e J$COMMAND} ${FLAGS} ${0UTPUT_FLAGHH{OUTPUT_PREFT}HOL

./Properties for hello_world_syslib ;Iglll
Itype filker bext C/C+ + Build (Sl .
Info Active configuration
- Builders
- [CC++ Build Project Type: INios 1I Library j
- C{C++ Documentation Configuration: |Debug 7| Manage...
- CfC++ File Types
- CHC++ Include Paths anc ~@arlimuEian Seifings
- CJCH+ Indexer
- CJC++ Make Project Tool Settings |Build Settings I Build Steps | Error Parsers I Binary Parser I Enviranment: I Macras I
- CfC++ Project Paths Command: |n|052-elf-gcc
- Project References X
- Ref actoring History Alloptions: | DaLT_DEBLIG -00 -g -l =]

Restore Defaults | Apply

oK I Caneel

RitlE  BNEERMAET  XEERIMXER , — 248 1 &, XMt
ERIFSRAIRS | A8 2 ROt RIBARA. miFRaIRBI S IRAIERAY
RIBE/) , SERERS | FRCBINRATE |, BURMHLIETREFRT | ARET
B FHRBIRIMERFETETERERNESSD | RSB ATES | S
EXRBIERIRS.

./Properties for hello_world_syslib ;Iglﬂ
Itype filter text C/C+ + Build = - -

Inl’:o [~ Active configuration
- Builders
- CfC++ Build Project Type: INIOS II Library j

CJC++ Documentation Configuration: IDebug j Manage...
- CJC++ File Types
- CIC++ Include Paths ane Configuration Settings

CIC++ Indexer
~+ CfC++ Make Project Tool Settings |Build Settings I Euild Steps | Error Parsers | Binary Parser | Enwiranment | Macros I
-+ CfC++ Project Paths G

N _ ipiler flags

Project References -8 I\L\gs I Compiler I |
- Refactoring History “[¢2# Preprocessor Optimizatior‘."‘..evel Optimize mast (-03) -
- System Library @ General e

E‘"E‘E archiver & {aximum (-g3)
L Genersl
= Include Paths € 8 8§l 2
¥ Enable &ll Warnings (-wall)
Restare Defaults Apply
‘| —_ I I
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B EmmgEFIUE , | Apply . RE=E OK , [EEIEA.

fh. fwiF

BTREMEFRRET B RAREN AR BRI
MEAIZBIFMRA— PN FEIERERENXYE systemh , X4

PSR —
N4 RARTETRA IMERY

NIOS II ¥iZr=4£R , tEFiEW , system.h FIRBERIZAER—XIR, —BHRx
RETN HBEEHRZR  BFTE system.h X4, PIERTTAmIE AN TR
EIREFREFREAHEE  RELEAE Build Project , Bl R IRIER Ctrl + b,

[ (I L] B = B CE R Ly = R

T R =

J Mios IT CIC++ Projects

[#- F-T=% altera, companents
E‘ b Mew L

Go Inko

Cpen in Mew Window

Rebuild Indez

EN: Active Build Configuration *
Run fs b
Debug As b

Clean Project

= Copy
. Paskte
Delete
Mowve. .,
Rename

=g Import. ..
£ Expart...

Qék' Refresh

Close Project

Team L4
Campare With 4
Restare From Local History, ..

Properties

System Library Properties

[ hella_warld.c &2

ffw
*

*

P T B

=+
e

"Hello World™ examp

This example prints
the MNios II 'stands
deszigns. It runs wi
device in your syst
The wemwory footprir
uszing the standard

For a reduced footyp
to reduce the memor
"amall hello world”

#include <stdio.h>

int mainig)

{

K

printf ("Hello fromw Ik

return 0;

[3_ Problems &% Consale | Properti

0 errars, 0 warnings, 0 infos

Mescrinkinn &

FamiFEe  SHITENFRR  #HEZERRER , MRAFEEE , =i Run in
Background , fiFEMAEREHITT . ERIFEMT , KT LANENMER =+ Console

ERIRE  HP BB ES R RmIFSREERFARA KX O EERF
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PRIFMERL 7 RLEZRA.

Building Workspace
i ] Operation in progress. ..

[ ]

Building hello_warld_syslib, ..

Cancel | Details ==

L ARILERI TESRE , BLRIET |, #Rixsx

Z-Build [hello_world]

#%#% Build of configuration Debuy for project hello world ##%#

: lude=
Euild completed in &6.437 seconds

REALLE—T |, fwiFpARFE T2 E RI=EHETL.,

y i H ]
B nios 11 i+ Projects 52 = O B tios 11 C/C++ Projects - |

= d
w.-|E|c§"v £ E@‘hv
F-1=5 altera.components IEC altera.components
E-ES hello_world = hello_world
] hella_world.c _ <l_>l Binaries
=| application.stf [E Includes
P readme. Fxt E? Debug
=125 hello_world_syslib [KERMEL] L£] hello_world.c

readme. kxt o =] application. stf
E e readme. kxk

=] syskem.stf c _
El-= hello_world_syslib [KERMEL]
- Archives
g Includes
E? Debug
readme, bxk
e |2 gyskam, skf

HiEH RiEk
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EXRmENRRERREEM , EfbrOBA I ERNE | KBRI— M ARENE | HiE
BAIREIRERT system.h 32, TEEAMIEECHMEE , SRERIEZRRAT.

FETIE , B7F hello_world_syslib/Debug/system_description/system.h , I}
AN EBREEBH ARAXAEER,

, | Mios ITCfC+H+ Projects X

o T

=

IDC- altera.components
5 hello_warld

{} Binaties

W |

F-[= Includes
[#-(z= Debug

@ hello_warld.c
{ application, skf

|:| readme, bxt
=-1=% hello_warld_syslib [KERNEL]
- 4p archives
e |
fg Includes
EI[E; Debug
- (= obj

swskern.h
[F- ] alt_sys_init.c
----- generated.qdb

----- generated.sh

----- =] generated.x

e generated_all.mk

b generated_app.mk

EEI--- crtd, o - [alkeranioszle]
---._ o libhello_warld_swslib.a
----- =] cri0.d
e rnakefile

----- D readme. bxk

----- syskem, skF

WELE  ABEARMALUERT B2 —LREN , HIH— 1 HEAEN
BIF  BEEATHBE—T , ETEREE
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i
# jtay uart configuration
*

w/

#idefine JTAG UART NAME "/dev/jtag uart"

#define JTALG TART TYPE "altera awalon jtay uart™

#define JTAG UART BAIE Ox00Z01008

#idefine JTAG UART 3IPAN 3

#define JTAG UART IRQ O

#idefine JTAG UART WEITE DEPTH 64

#idefine JTAG UART READ DEPTH 64

#define JTAG UART WRITE THREZIHOLD &

#define JTAG UART READ THRESHOLD &

#define JTAG UART READ CHAR 3ITREAM ™"

#define JTAG TART SHOWASCIT 1

#idefine JTAG UART READ LE O

#define JTAG UART WRITE LE O

#idefine JTAG UART ALTERA SHOW UNRELEASED JTAG TART FEATURES O
#define ALT MODULE CLAZS jtay uart altera svalon jtag uart

EixsEES , WRMNEBNE JTAG_UART_BASE , i85 JTAG_UART_IRQ ,

JTAG_UART_BASE 2 JTAG_UART g9EithiL , JTAG_UART_IRQ 2SS , HABRIZ
—WEREER , B5AKE. RIE , SDRAM, FLASH SEEERMATERBLE , FAIL
[EREEFREIX LIRS NIOS Bz TE st F AR e JESCIAYIRE R Hl—HERY
SERRELR  ERBENHMAFREAAT | FERISERHAEX—T. T 7XMI
FLUE  AREEERMAY , BRENG | IRETPHAHASHI* _IRQ X—IT , M5
AKECE. NIOSEAZAHMETILL , IRIFARAIFRETIRZAGE | 2AErE
HBNAYESFR:  BMEEERRITERER R A4  MTRNEETLIECERK
ERIER | {RITIEAGER,

system.h XHFNIAEERIRE , EEIEHEIX |, BT RRIEEERIWTT
RURERF B AR IR BRI —HF,

2 \—y—

/N BT

X9F NIOS IDE 324t 7 JUFh /5 2RE0IE , — BB EELFE  —MERES
B, BTHE—MREELRFE  REAXMAONETER GRS  — AR , —
{HESE ({HESEM 2 AS Y USB-BLASTER 5 BYTE-BLASTER ), S{AER5F .
RS JTAG OEE (RIZIFEMSERIRFIEEET T | IRB B EARGERSIRE
AOBIREEAR ). TR | BAIHTTEAVEE , |E4E4 Nios IT Hardware,
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JNios II C/C++ - system.h - Nios II IDE
Eile Edit

o
JL_I T

Refactor

Mavigate Search Project

Tools

Run  Window Help

|u-TnJ@'ﬁil?' C?'@?'Jﬁ'ﬁ-%-Jgﬂ;'J ,J

Restare from Local History, ..

Properties

System Library Properties

f"?\'

5l

mEE , TLEMESAEEE (Console ), WISR—IIEE , BVSEEEI TEHNSE

HI.

Hello fr

om MNioz II!

) Mios IT C/C++ Projects =8 hello_world.c ( system.h &3
| B & 7| sdefine SYSID NAME "/dev/sysid"
IEC, altera,components #idefine SYSID TYPE "altera awvalon
EEES el vuorld | #define SYSID BASE 0x00201000
B B Mew #define SYSID SPIN &
é Ir o Tnto #define SVIID ID 12853328590u
Eﬁ’ De - #idefine 3¥3ID TIMEITAMNP 1269339933
®-[€ he|  Openin New Window #define SYSID REGENERATE VALUES O
B ap #define ALT MODULE_CLASS sysid al
; D e Rebuild Index
E|I5':» hello Active Build Configuration 2
é In Debug As ST1EEMIos T IRsErochon Set Simolakar
#-(=Del  Build Project Nios 11 Modelsim
“[E red  Clean Project
S & Lauterbach Mios II Instruction Set Simulatar RIT
=/ Sopy Hdefine JTLG_UART TYFE "altera av
. Raste #idefine JTALG TART BA3E Ox00201008
Delete #define JTAG TART SPAN 8
Move #define JTLG UART IRQ O
Rename #define JTAG UART WRITE DEPTH 64
#idefine JTAG TART READ DEPTH &4
g Impart... #define JTAG UART WRITE THRESHOLD
@Expgrt... #idefine JTAG TART READ THRESHOLD
#define JTLG TART EEAD CHAR 3TREA
of! st f#define JTAG UART SHOVASCII 1
Cloge Project #define JTLG TUART READ LE O
Tear #define JTAG TART WRITE LE 0O
Campare With #define JTLG UART ALTERA SHOW UNR
#define ALT MODULE CLAZS jrtagy uar

* gystem library configuration

Problems | & Console 53

Properties ‘

BT A MRLER  BHFRET | (FIRMERSRRRN—  tRBCKE
IR | BERRT , B FEFHREAR,

R —TMEEELGELGR | BITBRIRKEAE, REHAEARTEREE |, BiX
BEMEITEIAT | I NEFRIRE |, m£IB4k , Nios I Insruction Set Simulator,
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File Edit Refackor Mavigate Search Project Tools Run Window  Help

- | & -6 (-G |- 0- | @ 2]
m = 8| [g hella_world.c ( systern.h 23
5 & Y| #define SYSID NAME "/dev/sysid"”
H-1=% altera.components #idefine 3VSID TYPE "altera avalon sysid
SRSl vorld § #define SYSID EBASE Ox00201000
0| MNew » #define SYSID SPAN 5
- (= #define SYSID_ID 1285332890u
e #define SYSID TIMESTAMP 12659399931u
- [g) rren i e ndan #define $YSID REGENERATE VALUES O
----- B #define ALT MODULE CLAZS sysid altera
i E Rebuild Inde::
EH2E hel Active Build Configuration L o
{} P Nios 11 Hardware
é Debug As 8l B nios 1T Instruction Set Sirulator
E-(=|  BuildProject 1 Fiics 11 Modelim
| Clean Projeck
o = ﬁLauterbach Mios IT Inskruckion Seft Simulakor tag uart”
=| Copy #define JTLG _UART TYPE "altera awvalon j
Il Faste #define JTLG ULRT BASE 0x00201008
Delete #define JTAG UART SPAN 3
Move. .. #define JTAG UART IRQ O
e #define JTAG UART WRITE DEPTH 64
— #define JTAG UART READ DEPTH 64
(23 Import, .. #define JTLG UART WRITE THRESHOLD 8
3 Export... #define JTAG UART READ THRESHOLD 8
#define JTLG ULRT REALD CHAR STRELM ""
" Refresh #define JTAG UART SHOWASCII 1
Close Project $define JTAG UART READ LE O
o 5 #define JTAG UART WRITE LE O
- : #define JTAG UART ALTERL SHOW UNRELELSE
Compare ‘With + - = — -

) H#define ALT MODULE CLASS jtag uart alte
Restore From Local Hiskary, .. - - - -

Propetties L
* gystem library configquration
Syskem Library Properties LI
[ F— p—— I

mFEE , FEEMEREESIS ( Console ), FER—HIE, AN ARBEULE
FE , BB EEARAS REFEEER TR , (NSREHEEHRET | SRi%
a7.

Ftb791E FRAI89 NIOS I SR FFAREBD LR 7 AISRABFALESR NIOS ITIDE
RERFRESFFERNR EERIHBEA TR AREENHET LR —TER
F—MNEIN , BEHAEE , XEABITRMENEREEE  EFiEEETE | B
B. AtEZE—T , FFENAREEETHXE , X F Quartus %n NIOS ZR{Ea9F
%, FTAFRRRR—L BUG , 358, mIFENEERT—R. EIREZEE
FHEETER BUG ZHT , RIFAEELEFHTE. BEFIETRNERMESEEHHE
ERYEHE. NIOS I IDE 9.1 71 9.0 Z[RIZEALHIRK |, (FRERMAEIBAIRTF. Y
ARAFERZEETLL,
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5T X—THATHMEILERE , F—THESEASHE "2k NIOS I f9FF
REBRN—HEE , &E NIOS I RFENFFRBMFLN . X—1ABSERHIET
AIRZOERD | REBARMOFT  FFF T !
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e/ 2

BIIRE , ERLIFRRI THEZ NIOS I FFH RIS T FECEFF AR,
KEZRLUTIUAERS
—. &

. FEECENG
. TEEHIER
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PN
18]71

X1, BARHE— N R RIEFRIREF FHETFART.

£FF& NIOS I8 , FBE TEMIXIER. $—IREME quartus B4 |, 1E3KAi]

BB A E R VECE @IS AS B ’EE EPCS* (*91,4,8...) F, &
BT JTAG B TR FPGA ERRY SRAM &1, S E27E NIOS 4 |, I5REFT
#HZF FLASH &1, @ , EIM— N — ML AKiIHAE.

—

TEECENH

Bt . TE usb blaster SFAMRIER | FTBESTIAIRRY AS tRzUZ0OHE

&, ARRAIFTFF quartus B (RIRFK(IEKRKTIERFT 7 ), 1175 , /& FE
Al

— xeewe|orwr oo k8 e|ale

kernel

clock

reset_n

out_port_from_the_DIGT. 0] je—

out_port_fram_the_DIG_SEL[I. 0] fe—

in_port_to_the_KEY[4.0]

out_port_from_the_LCD_AD

out_port_from_the_LCD_CS

out_port_from_the_LCD_SCL

aut_part_from_the_LCD_SI

17E | BAITLAERITE
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ﬁ Quartus II - E:/kingst/fpga/soc/soc/q/led - led - [led.cdf*]

=10l x|
——————

‘;:, Hardware Setup... |ND Hardﬁ\lare 1 MOdE: IAclive Serial Programming j PIOQISIS: | 0%
TTEETE TEaFHmeE

to allow backaround prograraming (for M& 1| devices]

File__Edit Processing Tools  wWindow

Wi St | [Fie

i Stop

b Buto Detect
K Delete

2 Add File 3
B& Chanae File...
B GaveFie...

2 4dd Device
A ip

P Down

Device Checksum Usercode Eroongf:gam; Examing Erase

T

Security
Bit

ISP
CLAMP |4

For Help, press F1

I

18 1 (hRIEETEIET | FAI &R Active Serial Programming, SNE{RATL
41 2 455185 %E No Hardware |, {RATHLIE 2 &b,

mEE BRI NELE 14  &ABILE 2 479 USB-Blaster[USB-01BA] ,
=i close,

Hardware Setup |

Hardware Settings |_]’TAG Settingsl

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies anly to ‘t_he current oroarammer window

Curently selected hardwgre: l ILISE-EIaster [USE-0] j |
—&vailable hardware iterms:
| Server | Patt | Add Hardware. .. |
Local USE-0

1 Femave Hardware |

RifE  BAERITERE , FH(I_ELOEB 3 &4 (Add File... ) SETHAFERN
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ﬁ Quartus 11 - E/kingst/fpga/soc/soc/q/led - led - [led.cdF*]

o [=] ]
Fie Edit Processing Tooks Window —————
2 Hardware Setup ‘ND Hargyare 1 Mndt [active Serial Programming | IPrngrEIs | 0%
m_ﬂ_EJna ETEATETSF o allow background progiamming [for MAX Il devices)
Pl St | File Device Checksum Usercode Erﬂﬂnghrgamg Verify E‘:;‘gk Examine SEETW Erase EIE;!P |‘1

mi Stop:

At £uto Detect
¥ Delete

2 Add File... 3
B& Change Fie..
B save File

[ Add Device...
e

P Do

Far Help, press F1

|| )

REfE  NTEF , FINELBE | mEHTF

HHEIRE (L) |E;.q ~| = @® ke

lx

L) .sopc_builder
\—ydb
|\ incremental_db

_kernel sim
[ EI led. pof

TS W fi = 3 @
MHMEE D) [POF Files (. pof) = Bl

%

RiEfE , FMNEZTE , RNEFTERE—T , BB 1 AR IEmEH
( Program #0 Verity ),

RIERELAE 2 4bRY Start , REEfEFFIR T, 48 3 A LIERI THRE.



ﬁ Quartus II - E:/kingst/fpga/soc/soc/q/led - led - [led.cdf*] =0 él
File Edit Processing Tools ‘Window

é;, Hardware 5 etup.. | ‘ USB-Blaster [USB-0] Mods: | Active Serial Pragramming j Progress: | 0%

™ Enable reaEime ISP to allow backaround programming [for Mék [ devices)

W St ] . Seg?:nt}l

i Stop

Al futo Detect 1
¥ Dekte

&b £dd Fie..

B Change File..
B caveFie

[ ~dd Device..
g

Jo Do

For Help, pressFL —

TEFLAG | FATTLIER | 48 3 AT TNERF |, #HEE 100% , i7BET
59548

ﬁ Quartus II - E:/kingst/fpga/soc/soc/q/led - led - [led.cdf*] 1Ol x|
File Edit Processing Tools Window

&, Hardware Setup. | |USB-BIaster [USE-0] Mode: IActivE Serial Programming j Pragres.

™ Enable realtime ISP to allow background programming (for A || devices]

W Start | File Device |Checksum |Uselcuda E:jongﬁrgamé \u"enfyl Eﬁ:ﬁk Examine Segﬁnty

o | led pof EFCS1 T1ZZ566E 0O0DODOD ] ] ] ] ]

m Auto Detect |
> Delete |
b Add File.. |
B/ Change File |
B saveFie.. |
& fdd Device. . |
Fiup |
‘nﬂ Dawmn |

Far Help, press F1 ,7 ,_ ,_ ,_ v

£ AS BT  TEAINGE S0 USB Blaster SRR . EHBEIFFER |
THAERA IR  X—RARSE IR, A AS & THA9EF 2 N EE EPCS*
B, LS LURT | BUERSESL. M JTAG TERAVEFI THEI FPGA ERHY
SRAM i , igBBfFEUEAER. TERHINPREBUMESIN JTAG OKNER FE.

735 AS BRI B, RRTEEIEEAIHMRE AR, W TERR  ABAbER
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JTAG , 2Af5/dE Add File ,

ﬁ Quartus II - E:/kingst,/fpga/soc/soc/q/led - led - [led.cdf*] 10 5'

File Edit Processing Tools Window

a:; Hardware Setup... |USE'E|ﬂSlEf [USE-0] ModE{IJTAG ﬂ |Pf09f8331

[™ Enable reaHime 15P to allow backaround pragramming [for M2 11 devices]

Program.

Wi Gt | File: Device Calene

i Siop

ekl At Dietect
P Dekete

2 Add File...
B8 Chang= File .
B SaveFie...
2 Add Device...
Ailp

P Down

Checksum

Security
Bit

Usercode Werify | Elha:Ek Examine Eraze

ISP
CLAMP

Far Help, press F1 ’7 ’_,_,_ 7

R/, B, EPLIELA] led.sof

x|
EEEED: [, ~| « @&k B

| sopc_builder

IS O | i |ﬂ5ﬂ=n:g:u|

TR (T IPru:ug;ramming Files 0 sof;*. pnf;*.jam;ill i

p

REFTARZE TERE , RELE 1 BT Start, /s, 4B 2 h2BRHE |
SeREE R 100%,



ﬁ Quartus II - E:/kingst /Ipga/soc/soc/q/led - led - [led.cdf*] 10 x|

Flle Edit Processing Tools ‘Window

‘_; Hardware Setup. | |USB-Blaster [USB-0] Mode:'JTAG j Pregrest:

[ Enable realtime ISP to allow backaround programming [for WM&y 1| devices)

Program/
Configure

Examing Sezuily Erase
Eit
O

Wi Start | |7|Ie 1 | Device |Ehecksum | Usercode
Fled.sof EP2C50208 00333093 FFFFFFFF
i Stop

m Auto Detect |
> Delete |
s A File.. |
B& Change File... |
ml Sawe File.. |
2 Add Device... |
AU |
w Diovn |

Blank- 5P
Vet | Check CLAMP |
[ [ O

Far Help, press FL ’7,_ ’_ ,_ P

OK', £ quartus TR FEEIAT T |, FEFAIRA—HE NIOS Tt T
TR T 8E FLASH i,

=. TEHRHEHER

FTF NIOS TR Tk , BRAIIREE JTAG OFAILAT , BEiIE5E USB-Blaster
S5 &R ITAG OiEs |, A5 |, F17F NIOS 11 IDE

1HE | & FTELEL

JIMios II C/C++ - main.c - Nios II IDE

File Edit Refactor Mavigate Search  Project | Tools Run Window  Help

JF“}' @| & J@,Eﬁ, Iﬁ.[‘ﬁﬁlashngrammer... IQ"‘ J"_;:l., J.Q’u LR R =
-Nios I C/C++ Projects &4 =0 Mﬂ uart.c | @ ds1302.c | @ uark.h
| @& Y 47
TEC' altera, components ¥ "Hello World" example.
ETDC' hello_warld_0 *
.(} Einaties * This examwple prints 'Hello frow MNios II' to tl
g Includes # the Nios II 'standard', 'full featured', 'fast
EHE inc * designs. It runs with or without the Microc/o
' m ds1302.h ¥ device in your system's hardware.
m sope.h * The memory footprint of this hosted applicatic
& IE uark b * nging the standard reference design.
B2 driver "
: @ ds1302 ¢ * For a reduced footprint wersion of this templ:
@ Lart.c * to reduce the mewory footprint for a given ap]
-2 main # "small hello world"™ template.
@ mair. c *
[+-[=- Debug o
- |=| application. stf L.
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RfE , WTEF7 , LB

Program project to flash memory on target board

- Press the 'Duplicate’ button ta copy the selected configuration.
3¢ - Press the 'Delete’ bukton to remove the selected configuration.

}:0 - Press the 'Filter' button ko configure filtering options.

- Edlit or view an existing configuration by selecting it.

Configure launch perspective settings From the Perspectives preference page,

=

=
= .
= | i Configure launch settings From this dialog:
rype filter text | ¥ - Press the 'New’ button to create a configuration of the selected type.
EZF|-<h Programmer:

Fragram Flash Close |

Witfa , SITER7 , 48 1 4bik , 57915 NIOS F2FkRE Flash o, £1F 2

ATER , (18 3 9RE| flash RIS |, Llelf [REREER. L1 4 ARIGECEHR

El Flash &, £1F8 5 &b 304H5RE Flash F |, 1R8] 6 4hE FEEIEN SYSTEM ID ,
XEARIEARAITRFIEN. FeJEGIERIRE flash o BUARATLLY AFELZE.

it Program Flash , FHGRES.

Program project to flash memory on target board

x|

Pragram Flash with hella_world_0 {using script D ftmpfhella_world_0/Debugjflash_pragrammer . sh). Q

B

.

x | & Tarne! Iflash programmer
bype filter bext
M Target Connection
= @ Flash Programmer
- 4@ Flash programmer

Target Board: CYCLOMEIL <no target board specified in the SOPC Builder system

i7 Program software project into Aash memuryl

[E5]
1
Project:
Jhello_warld_o 2 Erowse... |

[ios 1 ELF Execubatie:

IIDebugjheI\o_worId_U‘eIF i 3 Search... |
Target Hardware

SOPE Builder System BTF Fils: IE1\klngst\Fpga\soc\nlos\q\kemel.ptf ﬂ Browse, ..

P} |cpu j

Additional nios2-flash-programmer arguments: | Load IO File

Additional sofZflash arguments: I

™ Program FPGA configuration data into hardware-image region o flash memory I 4
FR# Configuration (SR |E:lkingst'LFpga\soc\nios\q\led.sof Erowse...,
Hardare Tnag !r.. Larm j Memory: Icf\_flash j offset: a0
I Program a File into flash memary 5
Filz; | Erowse, .,
ey [o6 Hach v offset jox0
¥ Yalidate Mias IT system ID before software download ]J B
Apply | Rewert
@) Close
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REIRES , NIOS I IDE ROMIZI=A] LIBRI TE(ER | TEFLE , T TFEFR

aool10000 (50%) @ Prograroing

FProgrammed 65KEE +60KEE in 5.1= (25.0EE/ =)
Device contents checksuned OF
Lesving target processor paused

REFLAG BAEFHBIMALLT . &L £ NIOS TIDE ™EAJLUEA Quartus

IIProgrammer FHEEES , W TNEFR

JNios IT C/C++ - main.c - Nios IT IDE

File Edt Refackor MNavigate Search Project | Tools Runm  Window  Help
i~ | o | & - 89+ [l -

B ics 11 cjc+ Projects 52 = 6l
H_| = é? = e
FH-12% altera components * M"Hello World"™ example.
H : *
=125 helle_world_0 _ _
<> Binaries * This example prints 'Hells
g Includes * the Nios II 'standard', ':
E|\£ inc * designs. It runs with or 1
; IE ds1302.h * device in your system's h:
IE sopchl * The memory footprint of tl
@ uartlh * using the standard refere:
' *
B2 driver
@ ds1302.c * For a reduced footprint e
@ vark.c ' * to reduce the mewory foot)
B3 main ' * Mawall hello world™ templ:
= .
@ main. c .
- Debug !
application,stf
i readme.bxt #include <unistd.h>
-~ ' HinnInda Adnednart ke

5T X—OEANBMIAELX  BiRBATLAGTEES | 3RV qq - 984597569 , B

FEDNNFKAIAT NIOS HAREHEF : 107122106,
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IR

BIAE | ERJLFIE—LHFTEAS C B SR EZ T EIIFIT (B LR B
BIRIEIZIEE AL EAN TG EHImrENS. A= H xiaomage 455 , eiIFEHA.
LEDIEFIEAE , BZIR NIOS FHANREXZR , (BEHIEEIE Tt 7% NIOS
BARLE,

KEZSRLUTIAERS

. WS
<52

TR AEAN
mEEE
—L52Y

« M

S R=RINY

N
7
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—. FAeSRinE

RIFHIRIBRERFEEITE 2 BERRAIBIEM  ERTRREIPUEREE. &
HSEIEE CiIBSRIBIMBA B.W.Kernighan 1 D.M.Ritchit ( f&#R K & R )EFZEAI(The
C Programming Language) —BaV7R~fl , FE8 Linux PIZAIBXIE.

ASBERTE—E c IESEMANES |, WTFBENIN, BINREILE (The C
Programming Language). BMEALEEBONBNERTFEFER. arm FERA
NOEBERNEE A,

1. ggiH

BREAR. if. for. while, switch case., do while ZFEFFEE(FRYEH. AER
{HumiEes e & BEMTTAIMNE | HI9RET "Tab” #89 , MARET "= #.
—igSki , KA 8 NERgEHIE. a0

int main (void)
{

int i;
for (i = 0; 1 < 100; i++) {

printf (“Hello world!\r\n”);
}

return 0;

2. TIEKRET
SHAISS(THOHEL EUNSERRREIE s B BERERAS AL )
HOSSHERIES(T. EETTABHERAEERIN— ST , REPIBEERTEIAS

=I—=17. XHERFIN—1=1T.

RBTPIASERLIEFEEBMNER. o XRFRFTITHE , HIa0
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if (a < 100 && a > 50)
at+;

3. KES

FRERIATE ST REARNE ZIT5RKIT | if. while, switch, do RIAIEST
KEFFETRITRIDEERT , KITHIKESSXREF L TTT. flan

while (i++ < 100) {

=. aEkmEsn
1 X%

CESRXMEEERE X h 3. X smBELRIIERNRIZEAE
BN/ max525 RIBRENFER: FR(IRTILARR® 9 max525.c SER fat32 1Y AYSRE] ,
BATRILARE A fat32.c ; REIM a.c. newfile.c. my.c. wang.c ELENIHZ,

NHRRNEFE, Tk, BFRNAGHE  FTHRSRERMFRT , EAR
FFHILNT. HIE. S0EFIE ascii lBRIFH.

B ¢ MHEERNE— .h HERESGEXSIMFIRER. h XEHRETES
REX. REEN. WINER (£FXE. £BFRE) FH. .« XHILUESXZER
. REUREY, REUAR, ATBILEESEA , b SXHIEEFLEEMAFXES |,
fuan :

i

#ifndef  FAT32 H
#define  FAT32 H

#endif /* _ FAT32 H

2. R. BEK
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7n. BEMKIBRAASFE. N TIEHNEAS  ZA5EEZAERA "tab” [R5 |
E—2KE MARE X AT ARSI, ZRE XABERIABRE S N vtnE
BREMAIES | HEERATERARTAEN. FRBXNEENFRZ=THE 0%
hmERE. Hlan

#define WRO 0x00
#define WR1 0x01
#define WR2 0x02

#define SYSTEM CLK 40000000 //40MHz

#define MAX FREQUENCY 20000000 //20MHz

3. HENEE

FATRILAA ¢ XK= typedef HTHEN c IBESHRIEUERE., REN—RE
FREENIIR, BXEIRSREIE NN EREEEBEEN.. ANSI C B3R UESEE (40 unsigned
char, unsigned short int, double £ ), FEINEEN.

FER, BXERSEEIE MIEFE RSN _T AYZZUHI , g

typedef struct{
char receive buffer [BUFFER SIZE];

unsigned long int baudrate;

int (* initialize) (int /* baudrate */);

int (* send string) (char * /* string */);

int (* printf) (unsigned char *,..);
}UART T;

4. REUFREAR LR

REAR R RABIBRESN |, PR TSR  REWRERNS. BF R TIZAY
BE. FMERHFERFRERRES KB S7EINREEE N SHEE( 8F void
BTNABEEHE ) HRIRERREL ( AFR/IMENER ), TEERESERIN static X
’=,

REURELARARY , ERITRAISI  INREERSHATEN , Fia0
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int write data(int /* channel */, int /* data */);

REBD REHREREHTIRS X 0 AEEHIT , -1 I—EEIR -1 ~-999
HNEENER, BEXNERTUNBE AEETES, Fl40

int write data(int ch,int dat)
{
if (ch > LTC2600 MAX DATA)
return ERROR LTC2600 DATA OVERFLOW;
if (dat > LTC2600 DACH)
return ERROR LTC2600 CHAN OVERFLOW;

return O;

MEIBINREXIDRIBER | REFER. . 5 RECCHIEEATEIRRE
BE—N , F1EBIRBERANTEE , BAERSTIREERARE D I8,
—RIER | REBBRSERLIINEEMNARE S AT,

5. ZERARK

TE—RRANEFE. HFRTHELLN  £FEEERINEZENTN , THAHE
NEeE , BTEHZEFRITEE  —REBENEFFEER , FLTLAREREANF

;
Lol ag,

i
et

£REXEREB BT , AEFRERMYS  ISHAT AR IAE. B1NTE
HNERZEFELETHA extern XEFXINER  RETUHHNERFEE (FET
BANTENEFEE ), TN static KEFEL,

T EEARIREIRN  AIat A LR SR ARSI TR . SR
AUDIRGEICRA <99 FEERYEEWIR. B4

UART T uart0 = {
.baudrate = 9600,
.initialize = uartO_init

}i

$REHRITRAZREN | EEBRIIat (IRESETT ), JEELEEFIRT
RS, FH sizeof XK= , ITEZAEF.
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(ERRfEEHT , YISIeEHA R EFEHAHIL | IS ENER | HEZAt i)
yaft. 33 CPU SMRHITEIZIRGTEE RHUHTRZEMERART , ZERIFEIN volatile LA
RuEiit.

6. TR

IRAEEY  BEAETS. URABREFRNISEAREZER  TRRER
TR, REANER , #HERA /7 BEESI

BN, OB MREBMERERE. B0

/*

* File : 1tc2600.c

* Description : This file is 1tc2600 (8—-channel 16bit DAC) driver.
* Author : XiaomaGee.

* Copyright : Harbin WAVETEK. Co.,Ltd.

* History

* Rev : 0.00
* Date : 05/30/2009

* Rev : 0.01
* Date : 06/01/2009

BRI | IFII—MABAEROIERE. D
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* Name : write data
* Description : Write data to 1tc2600.
* Author : XiaomaGee.

* History

* Rev : 0.00

* Date : 05/30/2009
*

* create.

K e
# )

N, ImEEHE

1. ImBEx43k

B4 C T2, AJLALATHRE RIS TSR 528, SUSRART LA IR
T8 MENFE, #F. TUHEIMNIFR | EARIFHININT. HiEFIE ASCH 15
FF, BIIEATAERT LA 2 a0 R4k

doc Tt B SR

config RGFRILE MR (RASHILE . Feas. BB E )
driver BEARIR S SO (AR S R R3). cpu SMEIRBNEE)

font FRIKF)

Gui SHZEE ]
main FHEF

include LA

obj i F Jim R H AR S

2. ITneexls

DIREkID MLABEE BT, RRKXARBENER. —BRIDIFE  AUHKERRS
&R (BIAIRAE driver AXXHRERRFEERIR , B4R T ERRE
BEHRIR ). BARERERMERARFRRER.

3. XHEE
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NH—BES , BRI ERY. IR RICR , SXIEREUC
R, TiExT8ERESMEER  FENREIEN M4k, XHHTRIZBHRER
HAPASCR (TR 2ARE. FEH4A bug F ), MRABRFHEIER—&D |
VIDEOMERRER | LIEREZA.

., —EEN

1. r3dmiEss

BRZSMFHINEmERTHARIERE , flg0 Vim, Emacs. Souce-Insight,
Edit-Plus &, 8MARILUWRIEE NS | iEF—MiRiEes , Tk,

2. PC imfmiFss R EMNTFT AN

GCC (GNU Compiler Collection) 2— M EENFNImIZSRER. M/ FERE
AR ER R FI9ERE , HEBRZ CPU BRI ImiFEssIMtF(1ER |, 41a0 SDCC,
arm-elf-gcc &, MS-Windows THEZFER Mingw32 18R , 1BRAYSERFTARIMG
#£7= Dev-cpp #1 Code :: block,

3. SERIFEMNML
(The C Programming Language) CciESX&;
{Advanced Programming in the UNIX Environment) UNIX C F2FRXEEZ ;

http://www.gnu.org GNU Operating System

http://www.sf.net Source Forge

http://www.kernel.net  The Linux Kernel Archives

AV (avilE
1. C3&
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http://www.kernel.net/

File : 1tc?6688.c

Description : This file is 1tc2608(8-channel 16bit DAC) driver.
Author : XiaomaGee.

Copyright : Harbin WAVETEK. Co.,Ltd.

History

as/3a/2009

8678172089

Fix bugs.

. -‘includeyspi.h”
"..Ainclude\1ltc2688.h"

Function Prototype
static int initialize{void);
static int write_data{unsigned short int /=* channel =/

LTC2688 T ltc2688 = {
.initialize = initialize,
.write_data write_data

: initialize
Description : Initialize 1tc2688 hardware.
Author : %iaomaGee.

History

: B5/30/2009
create.
static int initialize{woid)
{
PINSEL2 &= { ™ {1 << G));
ID3DIR |= (1 << LTCZ2688CS);

LTC2688CS5_0H;

return 8;
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Hame write_data
Description write data to 1ltc2688.
Author : XiaomaGee.

History

a5/30/2009

static int write data{umsigned short int ch,unsigned short int dat)
{
if {dat > LTC2688 HMAX_DATA)
return ERROR_LTC2688 _DATA_OVERFLOW;

if (ch > LTC2688_DACH)
return ERROR_LTC2680 CHAN _OUERFLOW;

LTC2680CS_OFF ;
spifi.write_data(8x38 | ch); //Write 1tc2688 channel

spiB.write_data{dat »>> 8); //write 16bit data
spif.write data{dat & Oz00FF);

LTC2680CS_DH;

return B;

File 1tc2688.h

Description This file is 1ltc2688{8-channel 16bit DAC) driver header.
Author XiaomaGee.

Copyright Harbin WAUETEK. Co.,Ltd.

History

Date 85/38/2009

create.

86/01/2009

Fix bugs.




ffchannel

L N R R

fferrors

typedef struct {

int (* initialize){void);

int (* write data){unsigned short int /= channel =/, unsigned short int /= dat =/);
LTC2600 T;

extern LTC2688 T 1tc26088;

/% LTC2608 H__ =/
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ret—
LED 57
VIR E , BFEL T HEZHEE T & s X TR, LA ST LA EEA Y
E:& NIOS [ FFAITRE,
RESAUTIAERS -
—. &N

. PIO #&HRATHE
. BIHRIE
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—.  f&an

X—T HRBEARIARE— O SEEERIER 2XRTEE DREARNE.
BIGRA—MHERAURESI  IERRREZ T A NIOS IREB R —HaER  BE
NIOS I FFARIAR , RERSGFR NIOS II IDE 124tH API , iIXHHEERSIFML. &
7% , BRANARZEHARPEXIRELS , X, JLAT#EE NIOS pAR , B
IENEFRE , MARNNAER APl kKE—LN IR,

fi g FNIE A A—EXY LED SE3GICIZItE , BAERE oS —R |
BITXANME RV |, AT LU R ATEHEMEE —MRE LN TR | T LURE N AR
SE. X—15 , Hth@Ed LED LERFEASFIFN NIOS 1T jYFFAHSR | B5Z NIOS /Y
BIFRTE , TERAIFTAE,

—. WBHFA

F—F , BAIEEZZPIOA PIO =11, $THFA1E—#AY Quartus TH2 |, 24
[EXd5 KERNEL , a1 N ELER7~

BLL EEEEEEEEEEEZZZZZZZZZZZZZZZZZZZZZZZZMZZZZZZZZZZZZZZZZZZZZZZZZZ
e
] NS |k fraquency: 20,000 bk = AL L S T
; Operation hode: Normal ol T i resetn
R Cik | Ratio] Ph (dg)] OC (%] RO N I
Sl o0 | &1 | ooo | oo S z3_addr_from_the_sdram(11.0]
s ot | &1 | 7600|8000 | | 1o . zz_ha_from_the_sdram([1.0]
S e B R - z=_cas_n_from_the_sdram
: e z5_cke_from_the_sdram |— """ QUTRUT - 5 LKE
""""" zz_cs_n_from_the_sdram — Al s
73_diy_to_and_from_the_sdram[15.0] —— 5_DB[1S.
z=_dgm_from_the_sdram[1..0] B E——— UIRIT [, = DMl
=_tas_n_trom_the_sdram Al I LT S_nRAS
ze_we_n_from_the_sdram - IE
F
address_to_the_cfi_flash[20..0]
dlata_to_and_from_the_cfi_flash[7..0]
o 1t thm. o flash |
seloct o theefflash ||
e to the. e fisth |

BAFEE#HANT SOPC BUILDER RE , t1 FEFR
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™ Altera SOPC Builder - KERNEL.sopc -3l x|
File Edit Module System Wiew Toolz Mozl Help
ystem Conterits | system Generation |
- Clock Settin
1 Companent Library Target =
@ Miog Il Processor Device Family:| Cyclone I vl Maime Source hHzZ add
tidges and Adapters clk_0 External 100.0 —
riter face Protocols REMmOyE
sgacy Components
emories and Memory Cortrollers
eripherals
LL Use |Connectio... Module Mame Description Clack Base
5B i E cpu Mios Il Processor =
iden and Image Processing instruction_master Avalon Memory Mapped Master clk_0
— data_master Awalon Memory Mapped Master IRQ 0
ftan_debug_module Avalon kMemory Mapped Slave 000200800 |0z00:
I E sdram SDRAM Controller
=1 Ayvalon Memory Mapped Slave clk_0 001000000 |0z017
= [ tri_state_bridge Aealon-kid Tristste Bridoe
avalon_slave Avalon Memory Mapped Slave el 0 1.
tristate_master Awalon tri_stab dge
‘l I_’I I B efi_flash Flash L& skake Bridge [altera_avalon_tri_state_bridge 9.0]
=1 Syvalon Memory Mapped Tristate Slave ‘clk_ll |ﬂ Oz00000000 =00 o
o I | ’
Plewy... | Edlit... | Aod... | Remove | Eciit.. | = | A | v | X | Address Map... | Filters... | Fitter: Defautt
@ Info: efi_flash; Flash memary capacity: 2.0 MBytes (2097152 bytes).
Exit | Help | 4 Frev | Mext | Generate
st FEFTRAIELL PIO(Parallel 1/0)
W Altera SOPC Builder - KERNEL.sopd]
File Edit Module System Wiew Tc
System Corterts | System Generation |
Q Component Library
o Mios || Processor
Eridges and Adapters
rterface Protocols
Legacy Componerts
Memoaries and Memory Cortrollers
El-Peripherals
-Debug and Perfarmance
Display
FPGA Peripherals
El-Microcortroller Peripherals
Pulttiproceszar Coordination
#-PLL
F-USE
[#-Wideo and Image Processing
Rl | 2
q
ey | Eclit.... | Al |
T~ S B{RE =R EE (RE AN 7
mitle B 48 1 82FRFER PIO ONEE |, BMRFELNN IO O, X8

EHIREN 4 RIFERH 41 LED LB 2 R2isiFmtyszl HokF it Output ),
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m PIO (Parallel I/0) - pio_0

PIO (Parallel I/0)

About | Documentation

Input Options > Simulation
Width
Width [1-32 b'rts)l 4| | 1
~Direction

" Bidirectional (triztate) ports

7 Input ports anly

{~ Both input and output ports

% Output ports only 2
~output Port Reset Value

Reset Walue: ngg

~output Register

[~ Enakle individual bit settingficlearing

Cancel | < Bacl | Hext > | Finish |

Tk, R Finish , 5ep% PIO &R | PAIRIEE N9 PIO_LED A1 FER7

Use | Connectio... Module Mame Description Clo
™ E tri_state_bridge Lyalon-Mh Tristate Bridge
R avalon_slave Lyalon Memory Mapped Slave clk_0
tristate_master Avalon Memory Mapped Tristate Master
[+ C E cfi_flazh Fla=h Memory Interface (CF
=1 Avalon Memary Mapped Tristate Slave |clk_0
¥ B sysid Syatem ID Peripheral
— control_slave Avalon Memary Mapped Slave clk_0
' B jtag_uart JTaG UART
o avain_tay_otare . valon Memary Mapped Slave clk_0
Pl [Parallel 1420
T 3 |&valon Memory Mapped Slawve clk_0
4 |
Remove | Ediit... | = | F-% | v | = | Address Map... | Fiters... |

ETk , FEEpE— bk, F—HFNELHT , INTFERTR
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I Altera SOPC Builder - KERMEL.sopc* (E:nios' KERNEL.sopc)
File Edit Module | System “iew Toolz Miozll Help

System Contents | <

_ Auto-Azzign IREE —Clock S
Ml rit Liky
:é !:mp.nne I Inzert Avalon-ST Adapters
o @ Mios || Proc A cyclone | LI
[+ Bridges and Adapters | clk_0
[-Interface Protocols
B-Legacy Components
--Memu:uries and Memary Controller:
l-Peripherals
--Debug and Performance Uze |Connectio... Module Matme
- Display W O tri_state_bridge
--FF'G.E« Peripheralz h avalon slave
E}--Micrucu:untrculler Peripherals tristate_master
{ o Interval Timer o
v Bl cfi_flash
Pl (Parallel 1100 v C S;
E-Multiproceszor Coordination v Elayeia
DE;; e cortrol_slave
Ee-Ls . 7 B jtag_uart
FH-+ideo and Image Processing 3 avalon_jtag_slave
4] | 1 |IlF PIO_LED
=1
1 I ﬂ
Mesn ... | Ediit.... | Al | Remove | Ediit... | = | - | 4

BETR  BIIMEFRRZFET =i Generate ,FERE—T , =i save , FHAGRIE.
LT —ERMP ORISR | RIERT , ANTFNERR

Swetem HDOL Madel : E:niosMERMEL v
Swatem Generation Script @ EniozMERMNEL _generation_script
# 20100329 110856 (%) SUCCESS: SYESTEM GEMERATION COMPLETED. ]

@ Info: System generation was successful

KN .

5eRk Y LERTAF , M Exit, SEITERIRE , 9aR5FENS KERNEL #{TE
#oRE EBY).

guartsit X

) E Symbal "KERMEL" has changed, Do wou want ko update ik?
L

H{H

R sHWNESRE  /RE OK
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Update Symbol or Block x|

|lpdate
= Selected sombolis] or blockfz
i~ &l pecurences of selected symbol(z] or block(z]
" Al symbals or blocks in the fils

RitfE  SEWTEER | ELGEN  XEERNF TREE—T | SENAERTE
&,

 FREREL : (I HHHHH R
clk_0 N
—— Lol
reset_n r S T R
out_port_from_the_PIo_LED[3|0] —— UTRUT "5 A1
x' N I UTHIT —— "5 BA[ D
z=_addr_from_the_sdram[1] ..0] — 1y e > B _nLAT
z=_ha_fram_the_sdram[] ..0] QUTEUT 3 CkE
z=_cas_n_from_the_scram LUTRUT » B nCE
zz_cke_from_the_sdram s_DB[13.
z=_cs_n_from_the_sdram UTELT > SO0
] -
z=_do_to_snd_from_the_sdram[1$..0] QUTPUT 3 nRAS
z=_dgm_fram_the_sdram[]..0] QUTEUT . =5_mi'E
zs_ras_n_from the_sdvam \— g plriooj D 00Dl FLATRGAL
z=_wwe_n_from_the_sdram -, SIEETITIR —
el |
addass.to_the.of. flashi2p.0] el e
data_to_and_from_the_cfi_flash[]..0]
read_n_to_the_cfi_flash
select n_to the ofi flash — - |-
wirite_n_to_the_cfi_fash |— - - -] - - - -
N 0 1 1] RO
e >.\—‘_[D];

BIALE , ATEFmR , AJLAEY | 758 PIO_LED [&BEMEE , BiIkEL—
HHER HES
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RENEFARILUES , (ITERFR , HM5EEHE LEDI3..0] , X2 quartus

KERMEL

clk_0

reset_n

out_port_from_the_PIC_REDS..0]

zz_addr_from_the_zd
zz_ba_from_the_s
7z_cas_n_fram_the_sdram

zz_cke_ from_tl
zz_cs_n_from_{
zz_dg_to_and_from_the_=d
zs_dgm_from_the_sdram[1..0]
Tz_tas_n_fram_j]
zz_we_n_from_fhe_sdram

am[11..0]
ram[1..0]

UTRUT
DUTPUT
DUTRUT
DUTPUT
HIDIE

e _sdram
e_sdram
am[15..0]

e_=dram

addresz_to_the_cfi_{]
data_to_and_from_the_cfi_|
read_n_ta_the] cfi_flash
zelect_n_to_the cfi_flash
write_n_to_the

bsh[20..0]
lash[7..0]

cti_flazh

X

PREAIGRELI  AREEE.

KERMEL il
oo SR
—|resetn :::::::'[ ...........................
out_part_from_the_PIo_LEC[S. 0] l ~FUTEUT——— HE0R 0] HI
zz_addr_from_the_sdram[11..0] UTPNT . 5_A[11..0] e
z_ba_trom_the_sdram[].0]  f— UTPUT [ 5 BA[1.0] Pt
zs_cas_n_from_the_sdram ——————— QUTEUT w5 NCAS FIr

zs_cke_from_the_sdram ——————— QUTEUT » S_CKE FIr

zs_cs_n_from_the_sdram ————— QUTEUT S nCE FIr
z5_d_to_and_from_the_sdram(15..0]  —r— 5_DB[14..0] FIr
zz_dym_from_the_sdram[1.0]  |—r— UTFUT —— s_DOW[.0] FIR
zs_ras_n_from_the_sdram |————————— LUTRMT  p—, 3 _nRAS | PR
zs_we_n_from_the_sdram ————————— DUTEIT - B_nilE %

_ACTRD] L L R ATREAL L "FIN

address_to_the_cfi_flash[20. 0] — W Ye— mmm—
data_to_and_from_the_cfi_flash[7. 0] = =
read_n_to_the_cfi_flash [F/———————————————— QUTPUT TR

select_n_tothe_cfi_flash F/———————————————— QUTPNT 1 pin

werite_n_to_the_cfi_flash QuTeuT | PIM
.......................... F

SRR HHHHHHHHHHHL
........................................................ I =
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—IESITT | BITEEAOHTINAE , K NEFS

ents  Processing window Help

Run EDA Simnulakion Tool 3 g @ @

Run EDA Timing Analysis Tool

Launch ED Simnulation Library Compiler
- Launch Design Space Explorer

EI} TimeQuest Timing Analvzer

Advisors L3

@ Zhip Planner (Floorplan and Chip Editar)

i '@ Design Partition Planner =0
[u|

Metlist Yiewers »

| SignalTap II Logic Analyvzer

s In-Swskem Memory Content Editor

[ Logic Analyzer Interface Editor

| In-Swskern Sources and Probes Edikor lone 11

SignalProbe PiRS... | oo
@ Prograrmrner

:":‘\ Megaiizard Plug-In Manager...

Cuskomize.. .

Options. ..

— N - License Setup... S

L1

a Customize Block Editor. .. SR
N ERR Cipkions For Block Editor. .. o
~,

it Tel scripts, AT FEFA7~ , &5 kingst.tcl , M5 Run , ERE RIS HEC.

Tcl Scripts |

Libraries: Bun |
= = Project
Open File |
LY SOPC_T.tel
= Er o faltera/I0/quartus /commondtcldapps./guid Add to Tel Toolbar |
EHEr dhw
R dhwtel LCancel I

Lol dbwe_timing_analesiz. bol

Erewiew:

# http://fvww. kingst . org #
HUEHSHSHO OSSR HEH

#pass fpga.tocl-———————-— FPIN SET sScript
#5lokbal PIN set

set_global assignment -—-name EBEESERVE ALL TNUSED PIMNS i

-

1| | 3

bR EEEE R il
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TE FIFREET XE—XERNFSE B2 T TELEMNR SiERIENRTII.

ages b oo

Type |Hessage

j') Info: too frow clock "CLOCKE” to destination pin "LED[3]" through register "KERNEL:inst|PIC
j') Info: Longest tpd from source pin "altera intermal jtag~TD0" to destination pin "altera re
j') Info: th for register "EERNEL:inst|jtag wart:the jtag uwart|alt jtag atlantic:jtag uart_alt

ﬁ Critical Warning: Timing requirements for slow timing model timing analysis were not met.

ﬂ Warning: Found invalid timing assignments -- see Ignored Timing dssignments report for det
j') Info: Quartus II Classic Timing &nalyzer was guccessful. 0 errors, 5 warnings

j') Info: Quartus IT Full Compilation was 0 errors, l20 warnings

4 |

Swyztem [2) }\Pmcessing [230],’; Extra Info }\ Info [20E] ,l\ Wwiarning [23] }\ Critical \Wwarning [1) }\ Errar }\ Suppressed [14) }\ Flag j‘

BAIEREERISATSLORR  TERTR , i8R 66% , #ii—1 PIO &R 5
"IRRDHY,

Flow Status Successful — Mon Mar 29 11:25:50 2010
Quartus IT Wersion 9.0 Build 132 02/25/2009 ST Full Ver=ion
Rewision Name SOFC_T
Top—lewel Entity Hame SOFC_T
Family Cyeclone IT
Dewice EFZC5RZ203C5
Timing Models= Final
Met timing requirements Ha
Total logic elements | =023 74608 (662 |
Total combinational functiens 2,830 f 4,808 [ 5T % )
Dedicated logic registers 1,704 /4,608 [ 37 % )
Tatal registers 1820
Total pins B S 142 (54 % )
Total wirtual pins ]
Total memory bits 46,720 F 119,808 (39 % )
Embedded Multiplier 9-bit elementz 4 F 26 [ 15 % )
Total FIL= 12 (50%)

ZEEALE , FliFERZARIN PIO BIRBE5TR , TR , Feli 1 TRIBEE NIOS I
IDE FFRIRAERS .

= BHAK

B5fIFF NIOS 11 9.0 IDE |, 175 | S— U SHMEENMERENLE | 1RIRER
Ctrl+b, X —KEKMNERFZE FATHTFF system.h 3 AFEEEZIEHALTHA
AIREEARILT |, systemh XL ZEINZ T TEANS | XEBD NI IER
= AERY PIO_LED 83k |, FAJEZERZIRYZ PIO_LED_BASE , B2 PIO_LED fft
B EesrEitit,

TE  BARIEAEX N ERUERH TRIE | S5hd 4 4 LED R,
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#define PIO LED MNAME "/dev/PIQ LED"

#define PIC LED TYPE "altera avalon pio'
#define PIC LED BAZSE Ox00201000

#define PI0 LED 3PAN 16

#define PIO LED DO TEST BEEWCH WIRING O

#define PIC LED DRIVEN STIM WALTE O

#define FPIC LED HAS TRI O

#define FPIC LED HAS OUT 1

#define PIC LED HAZ IN O

#define PI0 LED CAPTURE O

#define PI0 LED DATA WIDTH 4

#define PIC LED EESET WALUE O

#define FPIC LED EDGE TYPE "MNCOME™

#define PI2 LED IRQ TYPE "NONE'™

#define PIC LED EBIT CLEARING EDGE REGIZTER O
#define PI0 LED BIT MODIFYING OUTPUT REGISTER 0O
#define FIO LED FREQ 100000000

#define ALT MODULE CLAZS PIO LED altera awvalon pio

F—F  HEERT I HELUIEE | ISESR N inc, BIENTERT
7~ , BARE hello_world EratEasE | Aem=ds New 9 Source Folder |, iXtEmizE
STk,

W [£ *hello_warld.c 232 syskem.h |
v
| B & i

[#-1=% alkera.components T "HEllo World" example.

: " *

]
-4 Bi [ Project. .. from
{g In = ull fe
___E? o o Inko (e Migs I CfC++ Application ithow
@ he Cpen in e Window [?}u Mios IT System Library rodwars
2 ap (2} Mios IT User-Makefile C/C++ Application i hos
! [] Rebuild Inde:x o . ce de:
------ re i ) ; ; | e Mios IT ol Library

Lot Active Build Configuration k

== hello oo L
- 0 _ i e Source Faolder sion
- o __
g o Debug As »| €] Source File rint :
E? o Build Project h Header File te.
2 re  Clean Praoject (% Class
P < -

_' =| Copy 7] Other..,
. Paste #include <=tdio.h>
Delete
Mave int maini)

RESHITE , BN inc , s Finish |, FeRSASEET.
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./New Source Folder x|

Source folder —

@ To avoid overlapping, the existing project source Folder entry will be ‘
replaced,

Praoject name: Ihelln:n_wc'rld Browse, .,

Folder name:l Iinn: Browse, ., |

[ Update exclusion filkers in other source folders ta solve nesting.

@) Frish | Cancel |

AEALEL , FOATREERESRSHT — inc X4k, B

L Mios II CJC4-+ Projects

'[EC- altera.components
=% hello_warld
O Binaries
5. 'l

|=| application. st
heello_world.c
b readme. bxt
=125 hello_warld_syslib [KERNEL]
- Archives
@ Includes
IE? Debug
""" readme, bxt

“o || system.stf

BTk, BER inc REY— LS |, BRI TEFR , & inc EREARE  ARR
5 New B8 Header File , TN

105



s II CfC++4 Pra

[ *hella_warld.c 3
I

@ syskem.h

-[Dc alker a. components
Ellg‘c hello_world
(} Einaries
g Includes

¥ "Hello World™ examnple.

-5 =

Build Make Target. ..

W
% Thiz example prints 'Hello fr
* the Nioz II 'standard', 'full
* _desicons T+ runs with or with
] Project... By
o Inko v i icati pis
L f'é’]\ Mios IT CiC++ Application e
Open in Mew Window (e Mios IT System Library
f‘c“’}u Mios IT User-Makefile CiC++ Application erai
#ckive Build Configuration o . .
ey Mios IT CJC++ Library prin
Create Make Target... L e

{2 Source Folder
¢/ Source File

Compare With
Restore from Local Histary.. .

L= Copy B Header File

Paste (= Class

Delete

Moy ) Cther...

Renarne {

intf ("Hello £ i IT! o

f1g Import... prIREE{THeLLe Trom oS .
£ Export. .. return 0;
w5 Refresh !

Team

Properties

Rkl HITE , B sopch , /R Finish |, SERGIIAHAIFE.

./New Header File

Create a new header File,

x|

dd

Saurce Folder: |helo_wiarldfine

Browse, ., |

Header File:

Finish I

Cancel
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SeR EEATAELAG |, US4t , BTLABRRITE , IERA R Eidt i TmiE

K@ *hello_world.c @ syskem.h m

hifndef SOPC H
fdefine SOPC_H

#endif /*S0PC_H +/

IESUERIRER AN N B |
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-
@ *hello_world.c @ systerm.h M

#ifndef SOPC_H
#define SOPC H

#include "system. h"l

#define LED | 1
ﬁ‘:;pedef struct _.\

i
unsigned long int DATA:
unsigned long int DIRECTICH:
unsigned long int INTERRUPT MASE: 2
unsigned long int EDGE CAPTURE;

TPIO STE:
\__ - y,

-

#ifdef LED
#define LED ((PIC STR *)PIO LED BASE)
#endif 3

#endif /*S0PC H #/

REKABEER LEARBABEHATR  XRIER | F—RiEM NIOS NARERT
BEXANRPS , RIERUARSIFARIHE—T.,

BREIEOE 2 AEE , X8, RITEX T —IMEER |, BESREA
PIO_STR , IXMNEMANRIEHER B UGER , ERRIEC FFEMESER. HIMELAARE
TNE , XNMEEER (n2cpu_Embedded Peripherals.pdf) , IRA2E FEFI

Quartus Il Handbook Version 8.1
Volume 5: Embedded Peripherals

Hrh 9-5 TUfA 9-6 BHEIRA—INRIE , T B
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Table 8-2. Register Map forthe PIO Core (Part 1 of 2)

Dftset Register Name R'W (n=1) I 2 ‘ 1 | 0
] [ds.:e. | resd aCCESS R Data value currently on PIO inputs
Write access W MNew value to drive on PIO gutputs
@ Novembar 2008 Altara Corporation Quartus 11 Handbook Version B.1 Vielums 5: Embaddad Pearipharals

86 Chapter9: P10 Core
Softwara Programming Modal

Table 8-2. Register Map for the PIO Core  (Part 2 of 2)

Offset Register Name AW | (n1) 2 [ 1] o
1 direction (1) RN Individuzal direction control for each Y0 port. Avalue of
[ sets the direction to input; 1 sets the direction to
output.
2 [i:::e rruptmagk ;'.T_J| RW |RQ enable/disable foreach input port. Setting & bitto 1
enables interrupts for the corresponding port.
3 [edgecapture (1), 2’1 RN Edge detection for each input port.

XANRIEHUE PIO Core =80T , HANEHAHZIRIEERER , 8FAEE &
ZHRERINT , BEi2REE ( offset ) E—IUZEUE data %_ 2o0EHE,
B=INRHUrEHIA , SUBRGESAL. 5D n i, X4 n BERA)
I PRIZEE (width ), AT FEIRAVAAE 1, FeliIZAnRE 734 BANFT
4,

x|
“ PIO (Parallel I/0)

About I Documentation

Input Options = Simulation
width
Widdth (132 b'rts)l 4] | 1
—Direction

= Bidirectional (tristate]) ports

i Input ports only

= Both input and output ports

= Cutput ports only )
rOutput Port ResetValue

Reset Value: ngg

 Dutput Register

I Enakle individual bit setting/clearing

Cancel | < Eackl Hext > I Finish I
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TSR, BARHLIE 3 PR , XEHREHR—EISS PIO_LED_BASE , Xt ,
XFEFZBITE system.h c4EEERIARY , PIO_LED RuEbht, ARFAIE 3 RS E
ERIBET ,EXT—\%= &5 LED , ©235M PIO_LED_BASE HI4EHIiRIEET ,
XNMEIRHE PIO_STR ( MNBARKMEEAIEEH AR | FMFFEREE C1IBEH
T HEXFHARRRT ) 4B 1 HREHAERESR , 2ATEHLIE 3 EXH | X
RN TISEIBAI™EM R EHIE. HIRKBEEN PIO_LED_BASE BY , {Refia]
LUBLIE 1 hRRE X #define _LED Kig , AZRT , BESRHIRRERT |, MM,

R T sopch REBLUE  FAIsAT LT C ARBRIE Y. &7k T £ NIOS
1 IDE —EBCHENLIERE | ERERN | WIFFIAIREIRERZFRY , MR(R
GICTRE  BETIRRBENR. 7, TEFHIEHT CBRET.

RTHSCAER BB ENEFM—LEE |, LMELASEOHE. Bic@ /Nt
¥z , $HBIEE’ A driver , main, BFLE , TTFEFF= .,

TEC' altera,components
EITEC' hello_waorld

<> Binaries

L omp

(= Includes
EI._'-' inc

-~

=Tty
----- application, skf
----- & helo_world.c
----- =l readme.bxt
E-1=% hello_warld_svslib [KERNEL]
C) Archives
E Includes
lc? Debug
----- = readme. kxt
e syskem,skf

5 hello_world.c B8 main.c , FIEERME] main &k, BEFLE  AOF
BRf=
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p
BB nios 11 Cjc++ Projects E2 =0

o
=l

TEC altera,components
ETEC hiello_worid
#-<» Binaries
[E Includes
E2 ine
sopc.h
=LA main hello_world.
i Mmain. ¢
""" 2 driver
#-[= Debug
""" |=| application,stf
|2 readme.kxt
125 hella_warld_syslib [KERMEL]

(} Archives

E Includes

[5; Debiug

----- |Z| readme.bxt

bes |2 gystem, st

ETR , BABRIEKN main.c PRYER , RN A—TRIXBRABINER  XERAEH
BIEHHARSTTRR 4 A LED |, it HRIRFINE , SUEARIRIRATRKIT .
TEMZHIZEHRY 4 4 LED, = FPGA BHENAYERE 1 #F LED #ie= SHE0,
LED SASRT .

3
LEDN  Rd? 1K Lﬁ’«”

LED

b
LEDZ  Rdg 1K Lﬁ’ AR
LED |

1 =
LED: R4 1K Lﬁ’j,

LED

1
LED4  RAD 1K Lﬁ’ )l)‘

LED

IERUFHIRERF AN FERR , BSCIRAIE 1, B ARERAXMA | XE—FpExd
EERAURRL U | RS ENY A8 TEMEIEMH Al | XX
450 ¢ SUHRIERIIEEARE | EMARENX MG HITIER. BiRE 2 489
K15, X$#ZE LED->DATA = 1<<i; LED KRMIZIEE , LED 2FAE sopc.h e
V7 , 2EHINEST , BB4 LED->DATA BHARBASRHMNIZIRSZ T . 260
#EFgRTh DATA FIRE ( A2tttk ), LED->DATA = 1<<i ; #i2xXd LED->DATA g9PY
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MIEIAE 1. Bl , 4 4 LED SiSiZINFNNE T, usleep SRUDRFERTS , Ffi1EX
EBH/RIERT 0.5ms,

M@ system.h | [n| sope.h ‘

finclude <stdic.h>
finclude <unistd.h>

hinclude "..fincfsopc.h"] 1
int mwain()
{

int i:

while (1] {

for (i=0;i<4;i++) {
LED->DATA = 1<<i;
usleep (500000 ;

return 0O;

HEIXE , F—MEFHMATT  TETEHIHMERSE  THIEFE FPGA | 1o

UER&IEH |

BRAFMR T

BTk, HBE—TXTRE. BRI —T5FREESE APl ZE8
HLBREFAR , LEAYFER , WN5RFE NIOS I1IDE #2189 API K5 |, SPAMN FEF

}

m@l systerm.h ‘ @ sopc.h ‘ @ altera_avalon_pio_redgs.h |

#include <stdic.h>
#include <unistd.h>
#include "system.h"
#include "altera avalon pio regs.h"
#include "../inc/sopc.h™
int mainf()
1
int i:;
while (1) {

for(i=0;i<4;i++) 4

IOWR_ALTERL AVALON P[0 DATA(PIO LED BASE, 1<<i);
= leep [oUOOO0T -

return 0O;
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IOWR_ALTERA_AVALON_PIO 2—N7%& , 1% altera_avalon_pio_regs.h & , EE X4
T ( AR LR E ctrl 875 | BRirREENEXFIERGE )

#ifndef _ ALTERL AVALON PIO REGS H
#define _ JLTERL AVALON PIO REGS H

#include <io.h>

#define IOADDR ALTERA AVALON PIO DATA(base) _ Io CALC ADDRESS NATIVE (base, O)
gdefine IORD ALTERL LAVALCN PIO DATL(base) IORD (hase, 0]

Flidefine IOWE, ALTERAL AVALCHN PIO DATA (base, data) IOWE (hase, 0O, data]l

AKRALEER , E2— 1 IOWR H% |, i IOWR EARSEERMELAFMT T (K
FRESGBAYRTLAZE NIOS YR ), RIEFUEXI TR AYEES]. FRAMENESTX

/u/

MREF | BEREEH S FSR.

ARAEE RN |, ﬁﬁ]ﬂ’ﬂﬂ’f@%*fﬁ)‘éﬂﬂﬁ\ﬁi (ERFT DATA —, 1£
XinA—TRR , &5t DIRECTION, X2 I0 NAM , MEakEmAEEEmS |
& BN @R, B AERAIEE PIO &ﬂ&ﬁ’ﬂ’f’]ﬁkthﬁ?—/\uﬁ SNTEFTR £1B 2,
BANEFE 7HE (Output ports only ), BRI IEKEMELERE 7 E/NAEME |
FRUAESRS A RARTEAEEN T . BFERNZERTREIFIE A <AE , FrAEXA
ErRHtERE

E 105 £ Options Simulation
e (=2 b= a

Direction

i Bidirectional (tristate]) ports
i Input ports only

= Both input and output ports
= Output ports only )
Cutput Port Reset Value

Reset Value: ngg

Output Register

I Enakle individual bit setting/clearing

Cancel | < Eackl Hext > I Finish I

X—TRUEABEN | BFEASIFIFAIEMR , TEE sopc.h hE XA NS
R, KR—EEERERE. LS, B8P K3 UART , SPI & |, i E@E 5K
XN EPEMREE | 22— R=ERA , FEE— , Btha0EbriEE 1.
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HEREAR—G  HEBRREARBRESERLIRE  BAAREMGRIE
FREf xRS | Eualind flash BUERME | FAIBAILAGERS AP RS |, B2 flash
RURFERIEZ: . AR APL ATLURESRRI LI/ MESREETA  iIRUBEBCKE.

37 SERBRNAHBIXE , F—HRAVEH—T NIOS IHFEL, | IR
FRE—LEe/ TS | BERASKM OSSR ....

114



s5CE FREREIS



BIARE | AL THEZ NIOS I ZITHTHRLEE , LARITH—L 2 TS
KEZSRLUTIUAERS
—. &

. BEFR
. BIHRIE
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S 2N
« 1871

X1, Bl RHE—T NIOS I RURE4RITHIAE | RRMEEIXTTABHEN A
NIOS Il IDE @it 975 AR5, BSekmIBIe iR | ME— TS hirExRa
RE , 1EASIS NIOS I RRE{4hifrE— MREIERY T HE.

ISR(Interrupt Service Routine) AR5 ERELE IR TR A FFER. NIOS
II QbEREES 5 32 Ml , B—MERE 7 RUREBERRIZ B —1™ ISR 52 TR,
FRMTRAERT | RPN R RS SRR NRIRY A 2R TR Al | JEFRTERAY ISR AEFHTT
HRTARSS .

BSCREA BT TAF |, Tl JREMM S

F— | i EATFRTREL ISR BHIREUREN R

Int alt_irg_register(alt_u32 id, void* context, void(*handler) (void*,alt_u32));
id : FRUASEER | ROFMERMAY ISR 2AMARRTLCRaIPRIRSSHI. SRRl

£ SOPC Builder 53 EeHY , FESE— T hEANREN , FAIBARESICHE | BAKRE
12—T  TNEF , BEX—EHA IR B o E

W pltera SOPC Builder - KERNEL.sopc (E:nios KERMEL.sopcC)
File Edit Module | System Mieww Toolz Miosll Help

System Conterts | < Auto-Azsign Base Addresses

1 Componert Li | N
- ® Mios Il Proc Cyclone | LI
[H-Bridges and Adapters | clk
--Jmerface Protocals

--Legacy Components
--Memu:uries and Memary Controllers
L::_I--Peripherals E—

Inzert Avalon-=T Adapters

--Dehug and Perfarmance Use |Connectio... Module Mame
"Di3p|a':.-' [ B cpu
FFPGA Petipherals instruction_master
E}--M!crucnmrnller Peripherals — data_mas’t;r
: """ @ Interval Timer s jtan_debug_module
i e @ PO (Parallel 0] I El sdram
[F-Muttiproceszor Coordination Y =1
[+-FLL I~ E tri_state_bridge
[+H-LUSE R avalon_slave
[#-*ideo and Image Processing tristate_master
Kl | LI v C B cfi_flash
=1
9 I ﬂ_
Pesy... | Edit... | A | Remave | Ediit... | r | Zn |
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SR IRQ M TFERTR , =52 |, IRQ AIREE CRMHEKRHTFELER , R
BAESHIRIERE,
Use | Connectio... Module Marme Dezcription Clock Ba..| End | Tags| RS
¥ E cpu Mios | Processar
instruction_master Avalon Memory Mapped Master clk_D
X data_master Ayalon Memory Mapped Master I...|I.. e
— Jrag_debug_mocule Ayalon Memory Mapped Slave o
I~ E sdram SDRAM Cortroller
s =1 Avalon Memory Mapped Slave clk_D _joe
Ird = tri_state_bridge Avalon-Mhi Tristate Bridge
f— avalon_slave Avalon Memory Mapped Slave clk_D
tristate_master Ayalon Memory Mapped Tristate Master
I [: B cfi_flash Flash Memory Intertace (CFI)
=1 Avalon Memory Mapped Tristate Slave  |clk_D & |0
¥ B sysid System ID Peripheral
[— cortrol_slave Avalon Memory Mapped Slave clk_D _joe
¥ B jtag_uart JTAG UART
[-— avalon_jtag_slave Avalon Memory Mapped Slave clk_D .. >—@
¥ E PIO_LED FIC (Parallel W00 —
— =1 Ayalon Memory Mapped Slave clk_0 o

TI7E NIOS II IDE #{t--h{REITE system.h 3Z{4eh , ZRIRMIHIRRND , S0 FERT
=, BETIE , JTAG_UART_IRQ 9 0 , 5 tEHIFMIEIEFER , XAIARIFE. K
B&IE T |, system.h MHERIEEIZRERMAY , ATLA JTAG_UART_IRQ &F 0 tB2
AAETIANEY T .

#define
#define
#define
#define

JTAG UART NAME "Hdevfjtag_uart"
JTAG TART TYPE M"altera awalon jrtag uart”
JTAG UART BAZE Ox0O0201018

JTAG_UART SPAN

fidefine

JTLG TART IRD O |

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

JTAG UART WEITE DEPTH 64

JTAG UART READ DEFTH &4

JTAG UART WRITE THREIHOLD &

JTAG UART READ THRESHOLD 3

JTAG UART REALD CHAR STREAM "¢

JTAG UART SHOWASCII 1

JTAG UART READ LE O

JTAG _UART WRITE LE O

JTAG UART ALTERL 3HOW TNEELEALSED JTAG TART FEATURES O
ALT MODULE CLAZS jtag uart altera svalon jtag uart

BTSRRI R ERRT TN SEL
Context , JJFTEMAY ISR £S48 , AJLLE NULL
Handler , FRiffi53eR%L ISR RIfEET.

BRRENE , IREER 0 B , FRPUNEMAT) ; IR[E9GREL , RBHEHEM

K.
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XBEEE—MNEE IS | 20R handler A2 NULL , RIBZ{CSC R £
FIhEEBnEee , BRIER , REK(IE handler SABIERAT ISR , HIVHARES
PHTHEERENE Y . Tese— , Bl IRiinsE .

5 ISR REL , XNMREEHKAIECKS |, AR HAL ZFERMHN. BIR—HRAY
REGENGRHAKE] , RERT ISR REREESENEX

void ISR_handler( void* context, alt_u32id);

context: {£45 ISR A9z , ATLAE NULL;

id: HHTLTER,

OK , REXFEBA IR ATLATSA P T RE RO T, RIED , Befl IR msEiRAY
e, BREsk. TE BB B— N MERRERIGE— N RR ARt RTE.

—. WBEHFK

B, RIBMmE— MAINBIEEERIY PIO 1R, XEHABZRIBEIFMAH
JT , fELEREIIIE.

¥IFF Quartus 1444 , SRS KERNEL , 3\ SOPC BUILDER, #AJE , Fii]
gy —1 PIO &R , EENIIREPE—MESBAAR | BlIRE—T A TNEM7R
14, FfmA 1, FARNARABE— MR (HNNRESTTART—HE 5 M
§2); 418 2 4bi%#E Input ports only , tBRi2IFABIN. oS . M Next

m pI0 (Parallel I,;0) - pio_0O

PIO (Parallel I/0)

About I Documentation

it

—Direction

i Bidirectional ttristate) ports

* Input ports only o

i Both input and output ports

& Cutput ports only

—Output Port Reset Walue
Reszet walue: IDXD

[ Dutput Register

I | Enable individual bit setting/iclesring

L WWarning: PO inputs are not hardwwired intest bench. Undefined walues will be read from PIO ingpu

Kl | >

Cancel I < gackl Hext >| Finish
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Rifa , ATERR , FAMELIE 2 ( General IRQ ) &bt , Bt AT, EX%E
R IXBEFRTD A, —FEBF( Level )l LR /{REE T ,
AE—TEEIATNT , 8 EFHE. TEE. MTRRTNAARIZEMRRE | WIRIRIE
ZSCIET  FREBLIE 1( Synchronously capture )&% , FEIEE 3 #5=
AKALURIEE CHEKIERE. TR EmITIELUS , =i Finish |, 5Spk PIO 198,

I P10 (Parallel I/0) - pio_0

“ PIO (Parallel 1/0)

Abeout | Documentation

Basic Settings Input Cprions Y Simulation

~Edge capture register

[I- Synchronously capture 1

{* | Rising edge
! Falling edge
" Ether edge

[T Enshile kit-clearing for edoe capture register

~lnterrupt

(Fra] 5

[Interrupt CPU when any unmasked YO pin iz logic true)

" Edge

[Irterrupt CPL when any untmasked bit inthe edge-capture register
iz logic: true)

© Warning: PIO inputs are not hardywvired in test bench. Undefined values will be read from PIC ingp

J | :

Cancel | ¢ Back

Hext >| Finish

TEHREYEFEEHTIENR  BSHBR KEY , ITTELE 1 &R, AR
BE—TIE 24 , ARAUKRFHSER 0, — P2 jtag_vart Y, —NEFAN
FESIAY KEY B9, REIARBAT |, AHARNIEEENDEFHS TIE , HRTHE
REIRRITILER T .

120



cortrol_slave Avalon Memory Mapped Slave clk_0 oL

~ B jtag_uart JTAG UART .

gvalon_ftag_slave Ayvalon Memory Mapped Slave clk_D0 T .2 P a

i E PIO_LED PIC (Paraliel 1100 .
3 A valon Memary Wapped Slave iclk_| TR |

v B KEY PIC (Parallel 1000 .

1 - 4 Avalon Memory Mapped Slave clk_D0 S0 —1

BT, FEHEmoE—T. MTERR , KKRALIBRILE 2 dbxE
THTIE KEY RIhBTRBIZT BT 1. BEHiro 28 LH MRIRFSERY.

W pltera SOPC Builder - KERNEL.sopc* (E:\nios'KERNEL.sopc) =lax=i
Ele Edit Modue System Wew Iools Mosl Hel
System Contents | ¢ Auto-Assign Base Addresses
. - 1 Clock Setting:
B3 Component Lid Inzert Avalon-ST Adapters
@ Mios Il Proc, Maime Source WHZ add
[#-Bridges and Adapters ' clk_0 External 100.0
[#H-rterface Protocals - Remaye
[#-Legacy Components
[#-Memoaries and Memory Controllers
[=-Peripherals
l -Debug and Perfarmance Usze |Connectio... Module Mame Drescription Clock Ba...| End |Tags| IRG@
“Display nstruction_master avalon Memary Mapped Master clk_0 =l
B FRGA Peripherals — data_master Avalon Memory Mapped Master I...|I... e
E-Micracontraller Per\pherals tag_debug_module Avalon Memory Mapped Slave o
' mterval I 8 sdram SDRAM Controller
=1 Avalon Memory Mapped Slave clk_0 Sfoo
M”n'pmcesw Coorinaion Ird I tri_state_bridge Avalon-MM Tristate Bridge
E-PLL avalon_slave Avwalon Memory Mapped Slave clk_0
[]"U_SB ) tristate_master Avalon Memory Mapped Tristate Master
Ee-idea and Image Processing 4 C = efi_flash Flach Memary Interface (CFT)
=1 Avalon hemory Mapped Tristate Slave  |clk_0 oo 2
I B sysid System ID Peripheral -
[-——— control_slave Avalon Memory Mapped Slave clk_0 Sfoe
I B jtag_uart ITAG UART
[-—— avalon_tag_slave Ayalon Memory Mapped Slave clk_0 Sfoo I
v Bl PIO_LED IO (Paraliel 1)
‘I 1 S
[ B KEY PID (Parsllel 160) . _
a] I =1 Aalon Memory Mapped Slave clk_0 Sfoo P =l
ey .. | Edit... | Add... | Remove | Eclit... | = Y | 7 | = | Address Map... | Filters.. | Filter: Default

e LEAMEZLIETRRIFET  NEEERKNFFH T ... (ALBARERK 1B
H— DL |, IRIEFENECETE )

i 7 LA | B2 Quartus FRH , FFEHTEIR , 7500 KEY BUBMAER , FiX
EHEERE Y. F— MEREFEUGRISET  WTEMR  BFIEHEHHE9 KEY[4],
XM NAIEERNESFRIRFENEI MR, TEPE— MtsEE LR  BHTHE
SerhlfRy |, NIOS Ry gt , ArLASN R SCI R U EEII— k] |
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o - TKERMEL
- |inclki ol -

inclkD frequency: 20.000 WiHz clk_0
Operation hde. Narmal [ I reet 1
Clk [Ratio[Ph (dg[DC (% ’
50 | &1 | oo | &0.00 in_port_to_the_KEY
cl | 54 [-T5.00 | 50.00
ot _port_from_the_PIO_LED[3.0]  je——
inst1 Coyelone 11
zz_addr_from_the_sdram[11..0] =
zz_ba_from_the_sdram(1..0] =

zs_cas_n_from_the_sdram —
zz_cke_from_the_sdram |—
zz_cs_n_from_the_sdram ——
z5_do_to_snd_from_the_sdram[15.0]  fe—
z=s_dom_from_the_sdram[1..0] e
Zz_ras_n_from_the_sdram |—
zs_vwe_n_from_the_sdram —

address_to_the_cfi_flash[20..0] j——
data_to_and_from_the_cfi_flash[7..0]  j——
read_n_to_the_cfi_flash |——
zelect_n_to_the_cfi_flash [——
werite_n_to_the_cfi_flash ——

FEIBIIINTSZUERION input ERIE—HHRT , WEEAHINTE | AEETEL
A not , s OK BpE],

Symbol

Libraries:

nand12 -
nand2
nand3
nand4
nandE
nands
niorl 2
nord
niord
niord
niorG
niord

iR o2
4] |

[_ Iftﬁ:mp_

[~ Bepeatinzert mode

L L LI Y

I™ | Ineert syrmbol as block
I™| Launch Megawizard Flug:ln

Meqawizard Plug-In Manager... |

ak. Cancel |

Rig  DESIH , wmiE  XEFFHE.....

wiEFLAG | [BIEREERTSLRR , TERR , T2 66%
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Flow Status Successful — Tue Mar 30 14:25:32 2010

Buartus IT ¥ersion 9.0 Build 132 02/25/2009 5T Full Yerszion

Rewvizion Hame SOEC_T

Top—lewel Entity Hame SOFC_T

Family Cyxeclone IT

Device EPZCSQ208CH

Timing Models Final

Met timing requirements Ho

Total logic elements [ 3,027 f 4,603 (BB % )
Total combinational functioms 2,650 f 4,603 (53 % )
Dedicated logic registers 1,710 f 4,808 [ 37T % )

Total regiszters 1826

Total pins Tr S 142 [ 54 % )

Total wirtual pins ]

Total memory bits 46, TZ0 J 119,808 (39 % )

Embedded Multiplier 9-hit elemenmts 4 f 268 [ 15 % 1

Total PLL= 1 /2 (50%)

B TXILA—T | e E— B S RRRN B

Flow Status Successful - Mon Mar 29 11:25:50 2010
Ouartus IT Version 9.0 Build 132 02/25/2009 5T Full Ver=ion
Rewvision Hame SOFC_T
Top—lewvel Entity Hame SOFC_T
Family Cyelone IT
Device EFZCSRZ05CE
Timing Models= Final
Met timing requirements Ho
Pl lesie clamemts [ 3023 7 ae0s (66 %) |
Total combinational functions 2 B30 f 4,803 [ 5T % )
Dedicated logic registers 1,704 f 4,808 (37T % )
Total registers 1820
Total pins TE f 142 [ 54 % )
Total wirtual pins 0
Total memory bits 46, TZ0 F 119,803 [ 39 % 2
Embedded Multiplier 9-bit elements 4 F 26 [ 15 % )
Total Fll= 12 (50%)

STELLUS RN , PIO 5 FREREARSAID,

IFFIAG ARALUGERZET ASEIUaL S TAG IR FHERRLL AMTISBITAG
RgE2EX |, ICB LBLIREHRS.

BB HIATE 7, NEBIHERIES oINS,



=. BHIRE

FJFF NIOS 1 9.0 IDE 844 |, T3FfE |, SedmiF—IR , REESES CTRL+b ( AALLER
EXRREER |, DEREA , W ), wmEFLUT  FIIKEE system.h BHAZKAL,
ARKAILAEE! | system.h hSHKT THEAR  XBORABTHEEX KEY BY , HpT
1 abEENE | 41 2 S=FURS | XEEERIETEZERZIR , KSE D
K.

#define KEY NAME "/ /dev/EEY"

##define EEY TYFPE "saltera avalon pio™
#define [KEY BASE 0x00200000 | ]

#idefine EEY SPALN 16

#define 2

#define KEY DO TEST EENCH WIRING O

#define KEY DRIVEN SIHM VALUE O

#define EEY HAS TRI 0O

#define KEY HAS OUT O

#idefine EEY HAS IN 1

#idefine EEY CAFPTURE O

#define KEY DATA WIDTH 1

#define KEY RESET VALUE O

#define KEY EDGE TYFE "ICONE"

ftdefine KEY IRQ TYPE "LEVEL"

#idefine KEY EIT CLEARING EDGE REGIITER O
#define KEY EIT MODIFYING OUTPUT REGISTEER O
#define KEY FREQ 100000000

#define ALT MODULE CLASS EEY altera avalon pio

BTR, BANMBEFHEEREF T | BAHEE sopch PiRIIRE , A FERFT
PR E—T5R9 LED B—HFRY , TELCRIAMERERE 7,

#ifndef SOPC_H
#define SOPC_H

#include “system.h™

#define LED
[#define _EKEY | 4

typedef struct

{
unsigned Jlong int DATL:
un=signed long int DIRECTION:
unsigned long int TWNTERRUPT_ MASE:
unsigned long int EDGE CAPTURE;

TPIO STR:
#ifdef _LED

#define LED ((FIo STER *)FIo LED EASE)
Hendif

ifdef _EKEEY
define KEY ((FID_STE *)EKEY_EASE) )
endif

#endif J*SOPC_H */
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1EF LA | FAIXS main.c REGHITEN , BARFNTERNR  XTMEFRE
SHESEHITOERNE | REAN T BRINEBRETMRRREETE | (B E NI E PR Y
ISR REINE | RIS, XMREUBIT /MRl , B
RENS(REBFF4 T, FRLAZEIE T, a4 7 —MEBF , XIS
chlTEREY, TEPMTERERS |, BRAIXT key_flag HHTEUR., TIHEESRET , FAiIRETithiH
17818 Hkey_flag i 18F LED->DATAE 1 MR ILINEEITIRE R Hkey_flag
79 08d, LED->DATA & 0, iXAd , K HREF=.,

BTRBABHE—TE— R

‘#include “../inc/sopc.h"
finclude "system.h"
finclude "sys/alt irg.h"
finclude <unistd.hZ
finclude <stdio.hZ

int key flag = 8;

void ISR _key{void * context,unsigned long id)

{
key flag = “key flag;
¥
int init _Key(void)
{
EEY->INTERRUPT_MASK = 1;
return alt_irq register{KEY_IRQ,HULL,ISR key);
H
int main()
{
if(tinit_Key())<
printf{"register successfullytin™);
H
else{
printf{“Error: register failuretin");
H
while{1){
if{key flag){
LED-:DATA = 1;
H
elseq
LED-:DATA =8;
H
H
return 8;
H
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BEmE—MMIRWER B , —HERKIET , HITHLE 1 48
B8, XMEONEMR | Feehii , E—PRELHNTT | PIO RIS RAYEHIIR
HRY INTERRUPT_MASK 2=tz FesiIRFmmes , iz 1 B, seiFhiT,
BN, Zibdhir, FEIRAE 2 4R9EG , BITBIEEENEXMNMEGT , ek
FRTASIERR , KEY_IRQ 38 system.h , ISR_key 2 ISR &, F return iREINTEE
REFFIELEME ST , WRMAIIRE 0 , 3F 0 FanEREM.

int init key{void)

{

KEY->INTERRUPT_HMASK = 13 1

2
[ return alt irgq register{KEY IRQ,HULL,ISR key);

TEREE ISR key FE, (N TEFR , RE—FKEQ , EF |, key_flag B2—1
£FXE , XFEUNER | IRFE—IRPHT , 55 key_flag BUR.

void ISR key{void = context,unsigned long id)
1

key flag = “key flag;
b

THEHRERE , 48 1 45o2FIHIRtEamnD , R init_key()BREURENE
= 0, WiBEEAATD | #TED register successfully\n , BJLABMIZI=FERE , BT
ED Error: register failure\n, ZIR 2 &EHIWTRESRL key_flag , aNREA 1, MRS
LED->DATA & 1, BEi2iL1EXIMAY LED & , 0 LED A=

int main()}

{7 Yy
if(tinit_key()){ 1
printf{"register successfullytin‘);
H
elsef
printf{"Error: reqgister failure?in"};
H
\. Y
while{1)¥
if{key flag}){
LED->DATA = 1;
3 2
else{
LED->DATA =8;
H
H

return 8;
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XMEFFEMRER | BT RAR TR TR,

NEBEHPURINS |, LEARNE—T NIOS I IDE PIfatiTELRER
( DEBUG ), a1 FEIR , 7ZEABHER hello_world ratsai# |, i%i% Debug As->Nios II
Hardware , St& REER F11 ( BiiR : E¥AE:SES JTAG Oi8%E , AEEIRES ), &
IIFHANT DEBUG RE

_— . - = L= - L=
| )| & = ginclude °’ fll‘l[:.fSl]p[: h*
S at . finclude ' 5y5tem h"
; Altera.components ginclude “sys/falt_irq.h"
""" Driost ginclude <unistd.h>
""" W nios_t_sysib #include <stdio.h>
; 3
hew t key flag = A;
3o Inta
SR id ISR _key{wvoid = context,un:
Qpen in few Window
5 key flag = “~key flag;
Rebuild Indesx L 9 v 9
Ackive Build Canfiguration r
Run As Pl it Loufuadds
;!;i. Mios II Hardware
- Biuild Project [£[] Mios I Instruction Set Simulator
o Clean Projeck
P return alt irq register({KE
| = Copy
Paste
grgs | INE i
Delete t maing)
:'”EE'“ if(rinit_key()){
Enalme printf{"register success
..... 2 g Impart, .. ;
o I%é F : elsed
e BXpart. printf{"Error: register
r;éh Refresh b
Close Project
_— y | while{1){
- _ if(key Flag){
CIZIITIFIQI’E-' WIth g IFR—%NhaTa = 1=

A EEENB—T DEBUG HRE FRYJLNIHAER ,{JCEE;EZ:%FET , BREARY
B MRXEFEEERIR , —NEEHIE console , 5—1& Memory,
Memory FEIEFREN P2 8EFERRY , EMER A B Debug BT |, EfiI4s8E
Memory RMERFHEHENINE. TEXFTEZARNETEE , CFEESET
B ENT RS SR TTEN—F. £ —o FRMNTEEEEREERAN
Thees., BiEFE | FELE  FEMESMERNRSE TR, EttXiRtE—En
IheE , RRALUBCHR—T , MARBEFE—EfEmLt.
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.’Debug - main.c - Nios 11 IDE =lOfx]

File Edit Refactor Mavigaste Search Run Project Tools Window Help

CHe @ 50 |®F B gl - 5 (%5 pebus E
fi@?Debug 23 %éﬁb "3 ‘ U mlﬁgﬂkﬁ ~ = O [69= variables 53 Breakpnints‘Modules‘ = 0 | E‘T & ~ =0
= F};ﬂ nois_sys Mios I HW configuration [Mios 1T Hardware] A _Name | Value
=l Mios 11 EIf Debugger (10-3-30 TF43:43) (Suspended)
i E-g® Thread [0] (Suspended) -
= 3 main() at ..\mainimain.c:24 0x01001e2c §EEIX
i = 2 alt_mainii at \cygdrivelcialkeralaninios2edsicomponents) alkera_halH— . | ﬂ
-~ 1 _skart(} at \oygdrive\c\alteralatip|aleralnios?_iplalkera_niosZ\HALYs! =
i ©| <terminated, exit value: 0>Mios I Download output (10-3-30 F443:43) = =
«I = | s .
m\@ sopc.h ‘ | gobal.e 32 | el ipee | uart.c | =8 EE Outline % Make Ta... |D\sasse... ‘Memory|Raglster5‘ =8
' 2 BR e~
int init_key{void) ﬁ\. = | . Jincjsope.h -
ﬂ J system.h
KEY->INTERRUPT_MASK = 1; sysfalt_irg.h
unistd.h
return alt_irq_register(KEY_IRQ,HULL,ISR_key); | stdio.h
¥ leey_flag —
i _ = ISR, key
0| » e init_key |
Tasks | B Consale 53 Memary ® @H ‘E B-r5-=0
niois_sys Mios I1 HW configuration [Nios IT Hardware] Mios IT Terminal Window (10-3-30 F4F3:43)
nios2-terminal: connected to hardware target using JTAG UART on cable ;l
nios2-terminal: "USB-Blaster [USB-8]", device 1, instance 8
nios2-terminal: {Use the IDE stop button or Gtrl-C to terminate)
MEEX
il JJ
J 0 ‘ ‘Wiitable ‘ Smart Insert | 1860 J

BEERNRT —LINRELE | BARER— TR EER. T EER |
SNMETFIRTRBTRSHIN |, FllJE—NIETS |, EEmAERL.

BT HEPHRENRE— MR | IREMTRN G ZR T rR R R EN AT
75, BPEIEBAL |, SEAEEDA],

E{tnid ISR _key{void = context,unsigned lomng id)

key flag = “key_flag;
b
int init key(woid)
{
KEY->IHTERRUPT_MASK = 1;

return alt irg register(KEY IRQ,HULL,ISR key);

ISR |, IHEFSRISEER | IROBARIERE. EriiskllE | AR LR
HMERIRSRE ( PIERYARNESE ) ANRPEMRBITE | ERFHSEERIIRERTITL |
XA , FRETHARLD. XANTERMERERESR |, MEHhEnX e FRE L.
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b I "= N RN I S TR R S
Reole| @ | eS| BT

1 [Mios IT Hardware]
| F53:43) (Suspended)

ain,ci24 Ox01001e-c

dwelch alteral 30\ niosZeds | componentsalera_hal\HAL srchalt_main.c: 165 0x0100d9a0
elclalteralodliplalteralniosz_iplaltera_nioszi\HaLlsrciorkd, 5341 0x010001fc

lins II Download output (10-3-30 T4F3:43)

3-30 FoF3:43)

global.c EI ip.c EI uark,.c
hll

hll

XTFUMTERRLERZ KRR , REFUIR AT , BRIZERY |, RS

&E  BERLSE— NHITREIEANMTT  ARRIERHE R ZAE—LeseR
MEEUEGRAVIRE | BICAREERHTER P THTaE TEEMAVRIE. AT RERFF
HHTARSSTEFAEE AR ETETE A EERANNE | ELANZRBUR(F | printf BREL
&

X—TEEIALE , BTFAIC , ASTRESHINEEMANTS , FEAREL &

B TIES.
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=2/

BIARE , BaJLL THEZ NIOS ITZT1TH#{TE LI F , 6755 L] PRI R
KEZRLUTIUAERS
—. fan

. R
. BIHRIE
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—.  f&an
—t5 | IR RS232 , (ATRERD. ASHXATERGLRTIR | BHATH
B, ERIRTERATHIONE | X—BIEsy , ReRIIETHER. mx—5h , &

MYEBLERFAMEINA AL RS232 IRE | EEENRRIRH—TMRERE , AL
EFmESNErE , BE , EENTLUSR4HPIIZE.

—. BEHHFK

BT, BfIIZAE NIOS IT 3RiZ#88 RS232 181, FT7F Quartus 34 , WEHEA
SOPC BUILDER , #Afemts NEFTRIELL |

System Contents I Sy=tem Generation |

H Component Library
o Mioz |l Processar

--Eridges and Adapters

=l-Interface Protocols

[-45]

--Ethernet

[#1-High Speed

[Pl

- Serial
@ Awalon-ST JTAG Interface
----- o Awalon-5T Serial Peripheral Intert
@ JTAG UART

H-fdemories and Memary Contrallers
H-Peripherals

H-PLL

H-AJZE

F-iden and Image Processing

IT|IT|IT|IT|IT|IT|

Kl o
.|

[ | Ediit... | Add ...

REfE  ATERR 8 1 AJ9idsER |, BliRE 115200 ; 48 2 2RE
FOVFIEIT B BEERASER | Fefi i | EREAVF XA AT LABEIT 2R BERT B
BRIFE | IRREARE | BOMEAZE EEIRERY 115200 ; 448 3 pRIRE—L5H
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ABEXNSE , RS, BIEA , FIEM , FEIBNESAR | KSARESLIREFE
1B, REHFLUT . =5 Next, Finish , SSAHTEE,

W UART (R5-23Z Serial Port) - uart_0 il

“ UART
(RS-232 Serial Port) bout | Documentation

Simulation

~Baud rate
Baud rate (bps[ |1 15200 LI | 1

Baud etror: 0.01 %

1.2
v H}aﬁ'd rate can be changed by software (Divizor register iz writablef
¥

3

—Eﬁr’”‘;.’— —[Ciata hite

INu:une TI IB TI |1 TI |2 ;I “
U_‘

~Flow caontral

— e Kite — CurrlroniTar ctanos
T ¥ -

[T Include CTSIRTS pine and control register bits

—Streaming data (DA control

[T Include end-of-packet recister

Cancel | % Baclk | Hext >| Finish

M LAS | BEERAN RS232 , AR TR EBLL , BaipichirsS. —Ht
%% , mit General , HT9IE.

ERFLUSIRY | N Quartus R , EHSES|IH , (I FER=
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.......................... KERNEL

clk_0
reset_n

in_ort_to_the_KEY

olt_port_from_the_ PKO_LED[S. 0]

rxd_to_the_RE5232 bxd_from_the_RES232
z=_addr_from_the_sdram[11 0] e FUTHGT ™
z5_ba_from_the_sdram[1 1] f—— UTEUT
z=_cas_n_from_the_sdram ———— ST
7s_cke_from the_sdram |—— T T DUTRUT
3 . N T —

RIEIE!T TCLIIA |, 9%, 65

RIFFLAE | AR LUEEB GRS TUSIER TEE FPGA &, AS By JTAG #8]
LA

=. BTk
FTFF NIOS 11 9.0 IDE [5 , i&ihiEgE Ctrl+b FiiERs | &13m%......

RIFFLASS | Fl1BRE system.h XX, BTLIBR rs232 BRI T | AR
AR IBREHERIEAVEREIRIR S , AREBERET  — I ESit , — 1 EHirsS

/-
* RS232 configuration
*/
#define RS232_NAME "/dev/RS232"
#define RS232_TYPE "altera_avalon_uart"
#define RS232_BASE 0x00201000
#define RS232_SPAN 32
#define RS232_IRQ 2
#define RS232_BAUD 115200
#define RS232_DATA BITS 8
#define RS232_FIXED_BAUD 0
#define RS232_PARITY 'N'
#define RS232_STOP_BITS 1
#define RS232_SYNC_REG_DEPTH 2
#define RS232_USE_CTS_RTS 0
#define RS232_USE_EOP_REGISTER 0
#define RS232_SIM_TRUE_BAUD 0
#define RS232_SIM_CHAR_STREAM ™
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#define RS232_FREQ 100000000
#define ALT_MODULE_CLASS_RS232 altera_avalon_uart

TE , BIITFREERERER , BeEEK sopch, MRS

typedef struct
{
/WS FeR
union{
struct{
volatile unsigned long int RECEIVE_DATA :8;
volatile unsigned long int NC :24;
}BITS;
volatile unsigned long int WORD;
IRXDATA;
[/ RIXE 725
union{
struct{
volatile unsigned long int TRANSMIT_DATA :8;
volatile unsigned long int NC :24;
}BITS;
volatile unsigned long int WORD;
}TXDATA;
/RS ST
union{

struct{

volatile unsigned long int PE

volatile unsigned long int FE

[

volatile unsigned long int BRK

volatile unsigned long int ROE

volatile unsigned long int TOE
volatile unsigned long int TMT

volatile unsigned long int TRDY

volatile unsigned long int RRDY

volatile unsigned long int E

P

volatile unsigned long int NC
volatile unsigned long int DCTS

2B

volatile unsigned long int CTS

volatile unsigned long int EOP
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volatile unsigned long int NC1 :19;
} BITS;
volatile unsigned long int WORD;
}STATUS;
Wialica
union{
struct{

volatile unsigned long int IPE

volatile unsigned long int IFE

Bk E

volatile unsigned long int IBRK

volatile unsigned long int IROE

volatile unsigned long int ITOE

volatile unsigned long int ITMT

volatile unsigned long int ITRDY

volatile unsigned long int IRRDY

1
volatile unsigned long int IE :1;

volatile unsigned long int TRBK :1;
volatile unsigned long int IDCTS :1;
volatile unsigned long int RTS 1
volatile unsigned long int IEOP :1;
volatile unsigned long int NC :19;
}BITS;
volatile unsigned long int WORD;
JCONTROL;
W EsESap i
union{
struct{
volatile unsigned long int BAUD_RATE_DIVISOR :16;
volatile unsigned long int NC :16;
}BITS;
volatile unsigned int WORD;
}DIVISOR;

JUART_STR;

IXNEIARPELE 5 ML | 1X 5 NI RS232 1Y 5 NEfFes | Ffi Ik
E5X 5 MNEFE , TEFR , XMERE (n2cpu_Embedded Peripherals.pdf)
55 6-11 1
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Description/Register Bits
Register
Offset Name R/W | 15:13 12 (11| 10 | 9 (8 | 7 6 5| 4 3 2 1|0
] rxdata RO | Reserved (1)1 (1) | Receive Data
1 txdata WO | Reserved (1)1 (1) | Transmit Data
2 status (Z) |RW |Reserved [eop |cts |dcts | (1) [e |[rrdy |trdy |tmt [toe |roe |brk |fe |pe
3 control RW | Reserved | ieop | rts |idects | trbk |ie | irrdy |itrdy | itmt|itoe |iroe |ibrk |ife |ipe
4 divisor (3) | RW |Baud Rate Divisor
5 endof- RW | Reserved (1)1 (1) | End-of-Packet Value
packet (3)

XAMEFE (1) B—MREE , SRS 7, 8 (iRERENSIRENE , BiNg
BHUEN 8 i, FRLA 7 , 8 fii5HI 6 FHIEFHER.

SZEnHAEY PIO RIEHEIRSELL | XSRS RR EERSFRITRE X
A9, (E7 endofpacket i2FBZE! , FILAEEEFIREEN ) R BRI LIS
IENAYREE ( offset ) TEXNMEMIRT , HAITRE T 5 MHAEKR , AT,
BAINER T SRR, Sk—XRERI—ERLE. B, BAIXFHERIBERIRZEE
TR E— (O TRMAYES] B R ASEILX AN S raea B s BIRNA
HMNETENEFFSNAR., 57 LERNEEERLE | BIIFEEX—17% | IR
PIO AYZEALL,

#define _UART

#ifdef _UART

#define UART ((UART_STR *) RS232_BASE)
#endif

AEERTIE , £ PIO HoELMBYT |, MIZRHARETIE, ETK, HBI1EE
inc &3 uart.h 324 , INTFEF=

_
BB vios 11 Cic4+ Pr... B2 = O
e = =

bc- altera.components
Elf_:c,) hello_weorld
é Includes
B2 inc
zopc.h
- uart.h I

(

=
=42 driver
“wf] uark.c
[ Debug
""" =] application.stf
""" =] readme.kxt
E=S hello_world_syslib [KERMEL]
O Archives
% Includes
E'[/_:!; Debug
. E-= obj

G-
= -
= m
i [ Lgl main.c
i
.
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LS |, Xt uarth #HT4RE |, WT~RF7~

R Filename: uart.h

* Description: The head of uart device driver

3 Version:

* Created:

* Revision: none

* Compiler: Nios II IDE

* Author: AVIC

* Company:

F o o o o __
*/

#ifndef UART_H_
#define UART H_
#include "../inc/sopc.h”
#define BUFFER_SIZE 200

/* ________________________________________________________________
* Define
o */
typedef struct{
unsigned char mode_flag; //xmodem L;uart O;
unsigned int receive_flag;
unsigned int receive_count;
unsigned char receive_buffer[BUFFER_SIZE];
int (* send_byte)(unsigned char data);
void (* send_string)(unsigned int len, unsigned char *str);
int (* init)(void);
unsigned int (* baudrate)(unsigned int baudrate);
JUART_T;

extern UART_T uart;
#endif /*UART H */

£ LERIAESS , 50K UART T REE , ERENERNRI— T REEE |
EER AR —FMRERNRIES. 1G5 UART BXENMERE. T2
TEAE—E , YEMMRERR , BIREERER vart IXPEMIR , TIEERIRIEERSER
BRI, FEARILUFFFRSHPRIRE | WARNRE—ESERAAFLL.

TE FIEFRSE RS232 B9IKEN T B 5B 1EE driver FEEM—1.c X4,
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A vart.c , NNEF7R

I[EC‘ altera,components
ElIBC hello_world
% Includes
El'nﬂ' inc

EI sopc.h
El'nﬂ' main

|—t§] main, o

[ El'nﬂ' driver

0] N

s ey ) =08 0

""" = application, stF
e readme. bxk
E-1== hella_warld_syslib [KERMEL]
{} archives
g Includes
EIE&.- Debug
- B obj
EI[E},- system_descripkion
: E] syskenm. b
alt_sws_init.c
=| generated.gdb
=| generated.sh

e

BIFLAS | BAPRRS vart.c X5, SNRERRTR

& Filename: uart.c

* Description: RS232 device driver

* Version:

* Created:

* Revision: none

* Compiler: Nios II IDE

* Author: AVIC

* Company:

*/

/* ______________________________________________________________
* Include
e */

#include "sys/alt_irq.h"
#include "../inc/sopc.h”
#include <stdlib.h>

139




#include <stdio.h>
#include "../inc/uart.h"

static int uart_send_byte(unsigned char data);

static void uart_send_string(unsigned int len, unsigned char *str);
static int uart_init(void);

static void uart_ISR(void);

static int set_baudrate(unsigned int baudrate);

/139K vart a0k | RITBEHARIIRNEAR
UART_T uart={
.mode_flag=0,
.receive_flag=0,
.receive_count=0,
.send_byte=uart_send_byte,
.send_string=uart_send_string,
.init=uart_init,

.baudrate=set_baudrate

Name: uart_send_byte
* Description: KE—NFETEUE

*/
static int uart_send_byte(unsigned char data)
{
[/ RENEIEREIREHIBETXA , FPNSHFS TRDYE 1, I TRDYE 1, %A
//3ER5EEE
UART->TXDATA.BITS.TRANSMIT_DATA = data;
while('UART->STATUS.BITS.TRDY);

return O;
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* Name: uart_send_string
* Description: KIZEFFEREIUE

*/
static void uart_send_string(unsigned int len, unsigned char *str)

{

while(len--)

{

uart_send_byte(*str++);

/*
* Name: uart_init
* Description: #JMAKIER
*/

static int uart_init(void)
{
/R ERAFE/9115200
set_baudrate(115200);

/] SHEHIEERERirdy#TEL , RSEEOERIFE | PifERe
UART->CONTROL.BITS.IRRDY=1;

/[ERREEHFR  XRELERNSEENAT  AREER
UART->STATUS.WORD=0;

//iERRuartdlT , ISRAuart ISR
alt_irq_register(UART_IRQ, NULL, uart_ISR);

return O;

* Name: uart_ ISR
* Description: EB[]rhiT
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*/
static void uart_ISR(void)
{
[/ EFIRSSEESARREUER S rrdy , Hrrdyf1RT , BRI EEREI T 1%
[WEIES Fes
while(!(UART->STATUS.BITS.RRDY));

//reveive_buffer A TEI RIS ERFHFRIIAFR | BIEZHIES TSP
[/EHERIELX AN AR
uart.receive_buffer[uart.receive_count++] = UART->RXDATA.BITS.RECEIVE_DATA;

[/ BEBEIENRE—A9\n ([BZER ) BF , #AIEG , BEER  \nfEA T ERinE
/1% BIRRESEE | EN—EERHENERRG
if(uart.receive_buffer[uart.receive_count-1]=="\n"){
uart.receive_buffer[uart.receive_count]="\0';
uart_send_string(uart.receive_count,uart.receive_buffer);
uart.receive_count=0;
uart.receive_flag=1;

/*

* Name: set baudrate
* Description: REIRIFR

*/

static int set_baudrate(unsigned int baudrate)

{
[EERFEE— RN , B =R/ (divisor+ 1) 2 LUEHE FHE T,
UART->DIVISOR.WORD=(unsigned int)(ALT_CPU_FREQ/baudrate+0.5);
return 0;

REF LERIRELAS | FZEK main.c , IIRERFR

#include "../inc/sopc.h”
#include "system.h"
#include "sys/alt_irq.h"
#include <unistd.h>
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#include <stdio.h>

#include "../inc/uart.h"

int main()

{
unsigned char buffer[50]="Hello FPGA\n";
uart.init();
while(1){

uart.send_string(sizeof(buffer),buffer);
usleep(500000);

return O;

X—TRMERT , ABENEEER , KX—EEHIF i | BEEAILUET
BE | BENNABAIRT NIOS $£:REF (107122106 ) 127 , HHFTASR !
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RIC 57

BIARE | BalL THEZ)SATAT 5 DS1302 7 NIOS I FRILHG =L,
KEZRLUTIUAERS
—. fan

. R
. BIHRIE
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X—13 , BAS LR R ARSHESCRTIT PR D RIAE | BAER SR - FRISCAIRTHEY
2 DS1302, X HRER , HMEERE. FMNEEZRFMEE NIOS HehsLiiH
DRE | FRLATHREN BRERME—T , BEAIEE—THEMNET.

DS1302 /2 DALLAS N EfEHAYBRFcERCAT AT/, W& — N SCRTASsh/ B A
1 31 =887 RAM |, {NEE=IRL : RES(E1) , I/O®URELL) , SCLK ( 8347hT4h ),
AEH/RAM B/ SEIELUU—MNFHEEZA 31 MNFEE/RAERUEE DS1302 T
{ERTHRERIR | (RISEUBFIRMEERIIZER/NT 1mW, TEE—TEHIEEIR , FEFRT
™, RER , ZIREHAILIREY  RERNEENEECHFE , XEHAHT

battery VR
1
lﬂ“ﬂq'—lll.
2 %ll
o
Ut [
'3 2 — i
I DA : E §§ la
FSCLE =
fleeT B
WL
T “" Ds1302
R22? R2Z R34
10k 10k 10k ’
RTC SCLE
RTC nRST
RTC DATA
— ~
—. WA

BER  RIIEEERZHEE= PIO &R, SiARLEIHN—#. EEIE
AY2 RTC_DATA jXA PIO , TEMIERIITRET , B WGHIEEANERIIO O, BAER
iR MERACEERL B  ABCHMERNFE TSRS |, BttH
N 10 OigE /9%,
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f& .

™ PIO (Parallel I/0) - pio_0

“ PIO (Parallel I/0)

About | Documentation

Input Options > Simulation
Width
wicth ¢1-32 bts) : |1
~Direction

{* Eidirectional (tristate) ports

" Input ports only
™ Bath input and output ports

™ Output ports only

Qutput Port Reset Walue

Reset Yalue: ngu

rOutput Register

[~ Enahle inclividual bit settineyiclearing

L Warning: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO input

1| | 3

Cancel | < Eackl Hext > | Finizh |

EEWEFLUSHIFTFIE | i NERR=

E RTC_DATA PIC (Parallel 1100

=1 Avyalon Memaory Mapped Slave clock 0x00201030 |0z0020103f
B RTC_SCLK PIC (Parallel 1120

=1 Avalon Memory Mapped Slave clock 0x00201040 |0z0020104f
[l RTC_nRST FIC (Paralel 1100

=1 Avalon Memary Mapped Slave clock 0x00201050 |0z0020105f

E RSBz Bt , b, AEFRmE  F5....

B2 Quartus 5 , DECS I , RRFEISEIEL , LEWER , £ AT
EENES | ( bidir ), S0 FEFR.

RTED-&T& ....................... "
= RTEHATA
....... RTC_GLLK.
T RS E LR
bR oo

_OTET [ RTC_nR:T
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ERBIFLUS | BADET TCL WA | WETFFEGIE | LS. ...
=. R R
RIEIFE , BAWIF NIOS 11 IDE , &% , BEEBRE—T , CTRL+b , RiF

& . BAIEE system.h BHAZRM., MRETLUEY , BEXT , RTC SHORHUS |,
SNRERFS

#define RTC_DATA_NAME "/dev/RTC_DATA"
#define RTC_DATA _TYPE "altera_avalon_pio"
#define RTC_DATA BASE 0x00201030

/*
* RTC_SCLK configuration

*

*/

#define RTC_SCLK_NAME "/dev/RTC_SCLK"
#define RTC_SCLK TYPE "altera_avalon_pio"
#define RTC_SCLK_BASE 0x00201040
/*k

* RTC_nRST configuration

*

*/
#define RTC_NRST_NAME "/dev/RTC_nRST"
#define RTC_NRST_TYPE "altera_avalon_pio"

#define RTC_NRST_BASE 0x00201050

XA |, IR ERZIRIRLATERD

#define RTC_DATA_BASE 0x00201030
#define RTC_SCLK_BASE 0x00201040
#define RTC_NRST_BASE 0x00201050

R, TR, BT RERERE

148




F—% , B sopc.h XX, IALLTREEE] sopc.h

#define RTC

#ifdef _RTC

#define RTC_SCLK ((PIO_STR *) RTC_SCLK_BASE)
#define RTC_DATA ((PIO_STR *) RTC_DATA_BASE)
#define RTC _RST ((PIO_STR *) RTC_NRST _BASE)

#endif /* _RTC */

IR ATTSNG | BETRBANE inc HTEZ ds1302h , TERRIAITRE | IR
BORF— |, BEOEMEE , XA REARTERLIZER.,

/*
F o o o e ___
* Filename: ds1302.h
* Description:

* Version: 1.0

* Created:

* Revision: none

* Compiler: Nios II 9.0 IDE

* Author: AVIC

* Company:

F o e o  ——___
*/

#ifndef DS1302_H_
#define DS1302 H_

#include "../inc/sopc.h”

//3FFRERIO |, SRS EPEEENEIONNSRE , BELAEL  BE0ABA
#define RTC_DATA_OUT RTC_DATA->DIRECTION =1
#define RTC_DATA_IN RTC_DATA->DIRECTION = 0

typedef struct{
void (* set_time)(unsigned char *ti);
void (* get_time)(char * ti);
}DS1302;
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extern DS1302 ds1302;

#endif /*DS1302_H_*/

HERTIFEREFIAG BTSRRI ZMAYFES ds1302 RYKE1T |, fRiE DS1302 /Y
RIFERHTRES  BcBREeEENFEIL , (T FEM: XM RIEEEREFE |

teom :
r'e} P t:nn}]:’
X 2] )
[ [
ADDRESS/COMMAND BYTE READ DATA BYTE

XN S HIEFE

I
ADDRESS/COMMAND BYTE WRITE DATA BYTE

EE—MEXTERIERS  AREEEITE T , TR , BIEASRIEFSRIME
Ut BIRIRIERT , EBSCSHLE | BEEE.

READ | WRITE | BIT7 ([ BIT6| BITS BIT4 |BIT3 |BIT2 | BIT1| BITO RANGE
81h 80h CH 10 Seconds Seconds 00-59
83h 82h 10 Minutes Minutes 00-59

— 10

j — —12/0—
85h 84h 12/24 0 7P Hour Hour 1-12/0-23
87h 86h 0 0 10 Date Date 1-31

10

89h 88h 0 0 0 Month Maonth 1-12
8Bh 8Ah 0 0 0 0 0 | Day 1-7
8Dh 8Ch 10 Year Year 00-99
8Fh 8Eh WP 0 0 0 0 0 0 0 —
91h 90h TCS | TCS TCS TCS DS DS RS RS —

WA | FAHRIENFERRS ds1302 R93RE) , # driver SIS ds1302.c
X, RERILATAE
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/*

* Filename: ds1302.c

* Description:

* Version: 1.0

* Created: 2009-11-23

* Revision: none

* Compiler: Nios II 9.0 IDE

* Author: AVIC

* Company:

F o o o o
*/

#include "../inc/ds1302.h"

[/ &=

static void delay(unsigned int dly);

static void write_lbyte_to_ds1302(unsigned char da);

static unsigned char read_lbyte_from_ds1302(void);

static void write_data_to_ds1302(unsigned char addr, unsigned char da);
static unsigned char read_data_from_ds1302(unsigned char addr);

void set_time(unsigned char *ti);

void get_time(char *ti);

//33DS1302EBRHITHIBM | T RGP REFEE IR
DS1302 ds1302={
.set_time = set_time,

.get_time = get_time

/*
* Name: delay

* Description:  FERTEREX
*/
void delay(unsigned int dly)

{
for(;dly>0;dly--);
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* Name: write_lbyte_to_ds1302
* Description: [@ds13025 A1 byte#iE
*/

void write_lbyte_to_ds1302(unsigned char da)
{
unsigned int j;
//BEIRRRHR , RTC_DATAREE |, SR EE A H
RTC_DATA_OUT;
/AT SRR BRI TEIRRINMEEY T E | — MU MIRISF T
for(i=8; i>0; i--)
{
if((da&0x01)!= 0)
RTC _DATA->DATA = 1;
else
RTC_DATA->DATA = 0;
[MRESRFM , ERNLSER , A EASHHTERT

delay(10);
RTC _SCLK->DATA = 1;
delay(20);
RTC_SCLK->DATA = 0;
delay(10);
da>>=1;
}
}
/*
k Name: read_lbyte_from_ds1302
* Description: Mds1302iEEX1 byte#dE
*/

unsigned char read_lbyte_from_ds1302(void)
{

unsigned char i;

unsigned char da = 0;

/SRR R | FANNEREIRIORENAA
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RTC_DATA_IN;
/LA 2B R TERRY T &
for(i=8; i>0; i--)
{
delay(10);
da>>=1;
if(RTC_DATA->DATA '=0)
da += 0x80;

RTC_SCLK->DATA = 1;
delay(20);
RTC_SCLK->DATA = 0;
delay(10);

RTC_DATA_OUT;

return(da);
}
/*
* Name: write data_to ds1302

* Description: [Eds13025 \N£4E
*/
void write_data_to_ds1302(unsigned char addr, unsigned char da)
{
RTC_DATA_OUT;
RTC_RST->DATA = 0;//E{ , {KEBFEBH
RTC_SCLK->DATA = 0;
delay(40);

RTC _RST->DATA = 1;

/IS, BEHRE  ®XE1FH
write_lbyte_to_ds1302(addr); // bl , 5%
write_lbyte_to_ds1302(da); // 51Bytez{iE

RTC_SCLK->DATA = 1;
RTC_RST->DATA = 0;
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delay(40);

/*
* Name: read data from_ds1302
* Description: Mds1302iEENEHE
*/

unsigned char read_data_from_ds1302(unsigned char addr)

{

unsigned char da;

RTC_RST->DATA = 0;
RTC_SCLK->DATA = 0;

delay(40);

RTC_RST->DATA = 1;
//5cEHEE |, FIEEEE
write_lbyte_to_ds1302(addr);
da = read_lbyte_from_ds1302();

RTC_SCLK->DATA = 1;

RTC_RST->DATA = 0;

delay(40);
return(da);

}

/*

* Name: set_time

* Description: &&ERTE
*/
void set_time(unsigned char *ti)
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unsigned char i;
unsigned char addr = 0x80;

write_data_to_ds1302(0x8e,0x00); // #=H#las<, WP=0,5#(E

for(i =7;i>0;i--)

{
write_data_to_ds1302(addr,*ti); // 0 9 Bt H B £2Hi &
ti++;

addr +=2;

write_data_to_ds1302(0x8e,0x80); // i=Hlai< WP=1 S{F

/*
* Name: get_time

* Description: 3REXAT/E) EEXAYATE)9BCDRS , EEEEHR R iF ]
*/
void get_time(char *ti)
{
unsigned char i;
unsigned char addr = 0x81;

char time;

for (i=0;i<7;i++){
time=read_data_from_ds1302(addr);//i=EY YA E] IBCDRS
tifi] = time/16*10+time%16;//i&=X0: ¥ & B H B 28 &
addr +=2;

OKFEAINRANEYF 7, I IRE— main RECRIGIE—TFARERNZE S
YFRANE,
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#include <unistd.h>
#include "../inc/uart.h"
#include "../inc/ds1302.h"

#include <stdio.h>

unsigned char time[7] = {0x00,0x19,0x14,0x17,0x03,0x17,0x10};//#&=09: #0 4 B H
B 28 &

int main()

{

unsigned char buffer[50]="\0";
/R ERE
ds1302.set_time(time);

while(1){
//3RENBTIE]
ds1302.get_time(time);

/1B TERNRSERSE—T , 2102010-4-4 15:25:00
sprintf(buffer,"20%d-%d-%d %d:%d:%d\n",
time[6],time[4],time[3],time[2],time[1],time[0]);

/B BROREHE

uart.send_string(sizeof(buffer),buffer);

//3ERT 17D
usleep(1000000);
}
return O;

£ LIRS, B BRI RS B O ARR EUA  XEBEI THA) E—if
RERORER. S, ARBAILIEREEY printf()FTEIHE,

TEME ds1302 RHMRE—REETE |, ds1302 FMAFSLEERRE 8421BCD 73
BTRY  FTLEMBENERTRIR. AT SARNRREEERERA 16 #H ,toan |,
BANRES A 10 9iF , BEEHAT/HFIIY 0x10 , XEFASERNAT. M
EHHARHERWRER AN | ARESEFIEIRX—R.
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BT BABREBRR(INGSHRE | EEROCHIVETRE.

=" & Ol Bh=F SComAssistant ¥2.1 g ] 2|
Z010-4-4 15:25:2 -
2010-4-4 15:25:3 B
2010-4-4 15:25:4
2010-4-4 15:25:5
2010-4-4 15:25:6
2010-4-4 15:25:7
2010-4-4 15:25:5
2010-4-4 15:25:9
2010-4-4 15:25:16
2010-4-4 15:25:17
2010-4-4 15:25:18
2010-4-4 15:25:19
2010-4-4 15:25:20
v BEhiE=
|l e i e
BT 2T s || Eo
C:\COMDATA
[

Friea i R R ht!} P Sfwww kingst. org ;I
r_|+ﬁr&%u§i£ o] ST i)

[~ Behkix (REERERE) =
BRI AN : [loo0 sk |iﬁ§ﬁ%_i£3‘a:f¢|| AR |k uuﬁ% ——

0 ] =}
& [ETATUS @ COM1 OFENED » | Ex:ztizza | TH:0 Count er RESET STLImm

X—THHEIXIE , (NREAEELEKES  SEIIAFKIIAY NIOS HAREE :
107122106 , iEFAIEENHCHER |, BHEAS !
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%15 SPIXIE



SPI 53

IR E , BEIL THEE NIOS R4 SPLSZHIE %,

KEZRLUTIUAERS

. &
. R
. BIHRIE
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X—T5 , FfiIskiiH NIOS 11 Fhfy SPI RERfOREiE. &5t FAiIkEEaNE—
SPI S\EEIE , SPI 2237 Serial Peripheral Interface (NS , P EREHTINEIR
#¥0O , 2 Motorola AFELN—MRZETERAR | E—FHULRLEE  BE
E4TheeRaE | 5 SPIEXRIREHIEXEE |, £ CPU BE SRR RS,

SPI FOIE(ERERRER , BLAENSIE  XMEBEE — N EREN—1 8
ZONRE , FEED 4 1RE , FXLLE 3 RBAILL ( BTREERR |, EHEFNT
=) ERFFEET SPIANRERERY , Bi1& MISO (EAME ), MOSI (EHM
N ), SCK (BtH), CS (Fidk )

MISO - EigEiiEmt | MRSEIRRA |
MOSI - FiRBEUERA , NREEIEEL
SCK - BI#MES | AEIRETTE |

CS - \NIREfEREES | BEIREES

YV V V V

Hrh CS Bi=HliS R ZERIETH)  EHERARAE HISESHTTREREREES
RS ( SFEAEMREELL ), SIS HAMRMEA BN, XA ER—R % LiEEE 1 SPI
IRERIFTRE.

SPI REABRERIRMN AR A4S , BEERMRRIEN EEE—TE, TEF{]
HITR SPI SBERIFF A HRIENE.

—. BEHHFK

FEFRATFFRRFROERS A SPI RESLIAY , WS 2 MICROCHIP AE
ENC28J60 , FHAEE— NIXEPHHIBE , ATNERR , HPS SPI BZ&EXNE |
LAN_MISO , LAN_MOSI , LAN_SCK iIX="MR%k , HRAIEREET PIO 1RHRCHIAY,
mBBLLLAREAZ , tban LAN_nWOL,
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ECa :LE

1z
+ 106 Rfi 33 LED G
106 ¥ Rz7 S0 LEDOT
1 3
3 hizap idd ?l—PT‘u‘BB
1| P LEDA 5g Cs1 33p
LAN_nINT 55— PR IINT ] G idozy |22 p3ae —s I
LAN 0 65—y 2| wot nscz (57 El 12 I
LAN MG 612 DR MIOE] 7|30 N I I =y T
[FH_ICE ] el I ' T || =
L’E'-N_SCK > [GH nL= 0 SCE "-.-"sspll 20 ”
L&H nCs & TS widdpll :—PT\BB
LAN nRETS n’i‘” nk=T 1 Ret idrs {13 ! Lz
il TRIN- 3 | esr WESE Ty _| ' TROUT+
TRIN- TPOUT+
TR 2 1Pins TROUT- He TPOT
Fibias it paoe
R2g
2K ENC23J60
Y (b == = SR
A NDX—TEEEHRFKUNERSEH SPI 24AITHEE , XF ENC28J60 HYRIEHEXTE

e, EXERMAFMAE T, AREENTLIBCHR—T.

TERIieigaE SPI &L , N\ SOPC BUILDER /5§ , (I FEF= , &4

0

(SPI)

-_ System Generation

Kl I

Hl Component Library

o Mios Il Processor

--Eridges and Adapters
Lf_l--mterface Protocols

-5

--Ethernet

- High Speed

POl

=-Setial

2 Avalon-3T JTAG Inte

o Avalon-5T Serial Peri
iy

L I:“-PT

2 SPHC3 Wire Serial)

o HART (R3-232 menal
H-Legacy Componentz

H-Memoties and Memory Cortroller:
H-Peripherals

H-PLL

H- =B

H-*idea and Image Pracessing

O o O o O O O |

i

REfE  TERFR , AXEE , 18 5 MARELR , 48 1 LEENE
—tu*:.: HANEREERET (Master ) ; 218 2 AbRMIRERI ML, BANEE L ; 418 3

=2 SPI AofdeRER | Ffi)i5%8E 10M

XMESHREEIE—T , BIIRERSIR SR
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AUSREAIHMREA—EEY ( TEZERAIESEIRAER ), A0 , TN 50MHz , LR
AUSRERRA 25MHz, IR 4 AbEEIRRINEL , FelilikiF 8 ; L1 5 AEBAIAYITE |
HE R TR AT | BRREMITRIERRRALTHE , Bl MSB first,

x]
“ SPI (3 Wire Serial)

Ahont | Documentation

rMaster/Slave

(e ]

" Slave

Mumber of select (S5_n) signals (one far each Slavgj: |1 vl | 2

&

SPI clock (LK) rate: 3 f10 |MHz =l

Actual clock rate: T .00 MAZ

[ Specify delay

Target delay: 0 ns ;I
Actual delay: 000 e

~Data register

[thhi |8 vI bits| 4
Shift direction: (% MSE first 5 " LSB first

rTiming

Clock polarity: f* 0 1

Clock phase: 0 (ol

Cancel | Einishl

SEEBYFIXELAR | R Finish | SoRi@i. ZF K, FTEEMER A PIO &k, —
TRE CS 554 — M RIFRES. ZATLUREHR SPI BZABHI CS , BHE
FRAL AR B IRTERT.

HhHESHY PIO R |, EITIERE IS —TRE , BAFATIES , 2B

58  FrLAMEEEIRES  WTERR 4B 1 4h%EFR 1, 418 2 45 Input ports
only , ({EABAIRO , R Next , HTF—2
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W pI0 (Parallel I/0) - LAN_nINT

“ PIO (Parallel I/0)

Jocumentation

Input Optians Sirnlation
—Width
[math(1-32 bits]:|1 ] 1
~Direction

(" Bidirectional (tristate) ports

-

* Input ports only | 7

(" Baoth input and output ports

" Output ports only

Qutput Port Reset Value

Reset Value: ID"D

~Output Register

[~ Enahle individus! bit setting/clesring

L Wyarning: PIO inputs are not hardwwired in test bench. Undefined values will be read from PIC inpu

4] | r

Cancel | % Back

Hext > | Finizh |

REfE  HAT—2 , AITERR , SNBREEKETARA | LRI BAEES .
P , BAI=E Finish | SeREEE.
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W pIQ (Parallel I/0) - LAN_nINT

“ PIO (Parallel I/0)

About | Documentation

Basic Settings Input Options ™ Simulation

~Edoe capture register
[~ Synchronously capture
% Rizing edoe
) Falling edoe
{" Ether edoe

[ Enahle bit-clearing for edge capture register

~Interrupt

¥ Generate IRG

{* Level

(Interrupt CPU when any unmasked 0O pin is logic true)
") Edge

(Irterrupt CPL when any unmasked bit in the edge-capture register
iz logic true)

L Warning: PIO inputs are not hardwired intest bench. Undefined values will be read from PIC ingp

4] | b

4 Back | Hext > | Finish |

Cancal

e LIARELS |, FAJFEEXIRRHA TS A FERTR

E LAH SR 3 Wire Serial)

spi_control_port Avalon Memory Mapped Slave
E LAH_CS PO (Parallel 1400

=1 Axvalon Memary Mapped Slave
E LAH_nIHT PO (Parallel 1400

=1 Avalon Memary Mapped Slave

—I§i4E | BT Balitit o BT Ee. BT BATTRmEE , F65.....

PTG | FAIEZ Quartus FE | 1RIE TCL WIASHHHITERSE , 20TEl
R
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MIZO_to_the_LAN MOEI_from_the_LAN

TR e AR RS

SCLK from_the_LAR
S5_n_from_the_LAM

out_part_from_the_LAMN_CS

_DUTFUT ' LAaM_SCE

in_port_to_the_LAr_niMT

BETRBANSTHAN MG | #1T7wiFE , X—RERIFHE. ...

IERIILAG | A IFHER TR ORI A,

= BHHFK

fJFF NIOS 11 9.0 IDE , AJRitfT4mi% . tREER Ctri+b , SRHmIFEMING | Ffilk

EE systemh S TYHA , INTFRAR

/*

* LAN configuration

*/
#define LAN_NAME "/dev/LAN"
#define LAN_TYPE "altera_avalon_spi"
#define LAN_BASE 0x00201020
/*

* LAN_CS configuration

*/
#define LAN_CS_NAME "/dev/LAN_CS"
#define LAN_CS_TYPE "altera_avalon_pio"
#define LAN_CS_BASE 0x00201060
/*

* LAN_nINT configuration

*/
#define LAN_NINT_NAME "/dev/LAN_nINT"
#define LAN_NINT_TYPE "altera_avalon_pio"
#define LAN_NINT_BASE 0x00201070

BBELITHE
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#define LAN_BASE 0x00201020

#define LAN_CS_BASE

#define LAN_NINT_BASE 0x00201070

0x00201060

TR, BAIEEXS sopch #HTER , EAPIIALITEE

typedef struct{

volatile unsigned long int RXDATA;

volatile unsigned long int TXDATA;

union{

struct{

volatile unsigned long int NC
volatile unsigned long int ROE
volatile unsigned long int TOE
volatile unsigned long int TMT
volatile unsigned long int TRDY
volatile unsigned long int RRDY
volatile unsigned long int E
volatile unsigned long int NC1

}BITS;
volatile unsigned long int WORD;
}STATUS;

union{

struct{

volatile unsigned long int NC
volatile unsigned long int IROE
volatile unsigned long int ITOE
volatile unsigned long int NC1
volatile unsigned long int ITRDY
volatile unsigned long int IRRDY
volatile unsigned long int IE
volatile unsigned long int NC2
volatile unsigned long int SSO

}BITS;

volatile unsigned long int CONTROL;

}JCONTROL;
unsigned long int RESERVEDO;
unsigned long int SLAVE_SELECT;

}SPL_STR;

~
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XEBSRIBEIRIE (n2cpu_Embedded Peripherals.pdf) (958 7-10 7 , a1~
Fi , &R 2R R TRHPIRFE TIRITRY . S8R OESREEER.

Internal
Address Register Name 32..11 i0 | 9 | 8 7 6 5 4 3 2 1 0
0 rxdata (1) EXDATE (n-1.0)
1 txdata (1) T¥DATE (n-1..0)
2 status (Z) E | RRDY | TRDY | TMT | TOE | ROE
3 control 550 I | IRRDY | ITRDY ITOE | IROE
(3) E
4 Reserved
5 slaveselect (J) Slave Select Mask

BRT DRSS , B IEETE sopc.h FRIIALLTES

#ifdef _LAN
#define LAN ((SPI_STR *) LAN_BASE)
#define LAN_CS ((PIO_STR *) LAN_CS_BASE)

#endif /*_LAN */

1EMIEF sopc.h LG |, BATEEE inc XK TEI— enc28j60.h , FEEAFINIA
LATARZA |, (IXRZ enc28j60.h 3HHH—ED , BBRAXK—EHBDEENNKBEER ).

typedef const struct{

unsigned char (* read_control_register)(unsigned char address);

void (* initialize)(void);

void (* packet_send)(unsigned short len,unsigned char * packet);

unsigned int (* packet_receive)(unsigned short maxlen,unsigned char * packet);
}JENC28J60;

extern ENC28J60 enc28j60;

ARKAILEN | ERREFF | XERIEEBEE T I  fEZRIRBORER | 1B
BiIXA SPIER F(JEMER. BRFEHET ALUSTHREZERSHE—IE ,
B AR R , AKIRE TRttt | iR T IR YR SRR AN 7
fatt.
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QhIEEF FIARSE | BAIIFTHRRS enc28j60 HIIKEEF  IBRS | FfiJEEE
h—&BD A X SPI FIRE K TR

/f===================================================
* Filename: enc28j60.c
* Description: enc28j60 device driver
* Version: 1.0.0
* Created: 2009-8-7 13:05:54
* Revision: none
* Compiler: Nios Il IDE
* Author: AVIC
* Company:
*/
/* _______________________________________________________________
* Include
O */

#include "../inc/enc28j60.h"
#include "../inc/sopc.h”
#include <stdio.h>

static unsigned char enc28j60_read_control_register(
unsigned char address);

static void enc28j60_initialize(void);

static void enc28j60_packet_send(unsigned short len,
unsigned char * packet);

static unsigned int enc28j60_packet_receive(
unsigned short maxlen,unsigned char * packet);

[/EREN | RN SIL
ENC28J60 enc28j60={
.read_control_register = enc28j60_read_control_register,
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.initialize = enc28j60_initialize,
.packet_send = enc28j60_packet_send,
.packet_receive = enc28j60_packet_receive

static unsigned char enc28j60_bank = 1;
static unsigned short next_packet_pointer;

/~k
* Name: set cs

* Description:
*/
static void set_cs(unsigned char level)
{
if(level)
LAN_CS->DATA = 1;
else
LAN_CS->DATA = 0;

/*
* Name: enc28j60_write_operation

* Description: ENC28J60HIS2/E
*/
static void enc28j60_write_operation(unsigned char op,
unsigned char address, unsigned char data)
{
/BB CSER | CSYREFARL
set_cs(0);

/[EERE®S | FHRINSKRETFEZNTMTAL , 280 |, RBFIEEAIXEURE | 2%
//BIET , RBERIXSEEE | WS FeE AT

LAN->TXDATA = (op | (address & Ox1F));

while(!(LAN->STATUS.BITS.TMT));

//EEHE | FHERSNSHERINTIMTAL , ZZA0A0 |, IRBRIEEARIEEEE | Szl
//RLEY , RBARIETEEE |, RHERAT
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LAN->TXDATA = data;
while(!(LAN->STATUS.BITS.TMT));
/1KETELE | BCSER

set_cs(1);
}
/*
* Name: enc28j60_read_operation

* Description: ENC28J60FiER{E
*/
static unsigned char enc28j60_read_operation(unsigned char op,
unsigned char address)

unsigned char data;

/BB CSE(R , CSIRBFEW
set_cs(0);

//EHRREHS , SERNSKESTERINTMTAL , ZZA080 |, RBBIEERZEUE | iz
//B1ET |, RBERIXSEEE | RS FeE AT

LAN->TXDATA = op|(address&0x1f);

while(!(LAN->STATUS BITS.TMT));

//EEHE | &1X0x00 , OX002/NBEHNEL , 97 hReRTEh , RIEHEIRESEEHBEXE
LAN->TXDATA = 0x00; //0x00 is random number ,to enable clock
while(!(LAN->STATUS.BITS.TMT));

//MACHIMIIFFRRERIE— N F RN |, FILMENFESHIR
if(address&0x80){
LAN->TXDATA = 0x00;
while(!(LAN->STATUS.BITS.TMT));
}
[/ FHERIEEEE
data = LAN->RXDATA,;
/E5=LAE | BCSER
set_cs(1);
return data;
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MNTFMOXEBDIER , TERLES TCP/IP YA REHTIB(S , Frll , iIXERDEREN
MERARET , FHZ TCP/IP HYBRER HIRHER | Rl JBH TR,

HANX—TIEERHAE SPI BEBYERSE T ERERA SRS R B2
REEFED IR EPIRIZSA. BX ENC28J60 52K , FIGLA R IR
HIEAKR |, X—PEIEERT | WRAFNIXE S RBBERET , FTLAIARAIRT NIOS
AR EETEMH A SETE | SR,
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IIC 557

BEIIAE , BEIL THEE NIOS E44 IIC S 4H9F %,

KEZRLUTIUAERS

. &
. R
. BIHRIE
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X—T , BAPRH—HEX IC D49l , EE4 |, FAISLAT 24LC04 , —
A 512 =754 EEPROM, £ NIOS I 4, j&E%hR IC &0 , AT LIIX—Ih8E ,
IBEFMIER , —MHEECS IP ZEEBEIAR IP % , 3—MEiimEEd 10
AL IIC Rl FAIX—TRENAERREE | B 10 OFHL IC B&imy
LUXEIRS 24LC04 =4iEBRIBRY,

Bt HEBRNE—T IC SERIRIE , ARMEH T ##— T, IC(Inter - Integrated
Circuit) R EZ2—FPH PHILIPS ARIFFARIME B TRE . AT ERM=HER =S
EligE. CERHUEL SDA FMiTth SCL IRRIRITRS | AIARIRMIERKENE. £ CPU
S#dz IC ZIa), IC 5 1C ZEHTNENEE , &SIEIXEESR 100kbps, BIEEEETE
UREPHE=MLAES , BDBIR  FHAES. ERESHINEES.

FHafES : SCL/u=EYAT , SDA ST EREFE | FHnExiuE.

ZRISS : SCLAASHEYRT , SDA IR FEEHEFHE , ERIEIEETE.

NEES - EUEEER IC 7EKE 8bit HUES | MAXEIE) IC R HRFERNRREF
fxim , REWEEGE. CPU RZERTAE—MESE  FHERTAH—MY
&HES  CPU BEINEESE | IRIELIRERFHEEREREBESHIFMT. &R
KEINEES | BFMT/ZRRTHINEEE.

XEESH  EInESRUEN  ERESTNEES  #ILUAE, TEH IC
REHRTFEL.

SCL

SDA

BENBEZE BTN EFIRLER—T T , FHaE

—. HEHEHHAFE
B, SEAERZERINRA 10 &R |, FiEESE 8 SCL #1 SDA |, Eeh |, SCL

79 output & ports only ({4 ), SDA 3 Bidirection (tristate) port(3m) , #Z4F
LG STFERFR
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=

E SCL PIC (Parallel 1009

=1 Avalon Memory Mapped Slave clock 0=z00200000 |[0z0020000f
E SDA PIC (Parallel 110)

&1 Avwalon Memary Manned Slave clock 0=00200010 |0z0020001fF

BTk, BB E— btk | Ri%.

SeRkfE |, FAIEZ Quartus FiE. AEHAIESES B, A TNEFR

out_port_from_the_SCL UTRUT . [C_3CL

hidir_part_to_and_from_the_S0DA, l2C_z0A

DEFERILLS |, BANET TCL A |, FriagmiE(Ctrl+L)......

RIERAUS , BIMEHIATERT | TR, SRR RFRHHT.
=, REHx
&t , BT NIOS 11 9.0 IDE , REMHTHRIE ( Ctrl+B )

miFFAe |, BAIE—T system.h 34, EREZSH T SCL #1 SDA o HURS.
ERERA TFHARY—HF , system.h SUERHIY SCL #1 SDA #3543 |, S0 RERFR

/*

* SCL configuration

*

*/
#define SCL_NAME "/dev/SCL"
#define SCL_TYPE "altera_avalon_pio"
#define SCL_BASE 0x00201060
/*

* SDA configuration

*

*/

#define SDA_NAME "/dev/SDA"
#define SDA_TYPE "altera_avalon_pio"
#define SDA_BASE 0x00201070
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FEIRAFITICIIET , B THENRS AEMERESX NIOS II BRI APLRIRIE |
ATLA , SRIEH XM TSI, IIER. M REREFEARBR AL TR
Bigr  BEERERKRT T , EHABEES.

TEHENIE inc BRTEZ— lich X4 |, TR

#ifndef IIC_ H_
#define IIC H_

#define OUT 1
#define IN

typedef struct{
void (* write_byte)(unsigned short addr, unsigned char dat);
unsigned char (* read_byte)(unsigned short addr);

HIC;

extern IIC iic;

#endif /*1IC_H_*/

E TR, FAIF/EIE driver P iic.c X4, INTERFI7R

#include <stdio.h>
#include <sys/unistd.h>
#include <io.h>

#include "system.h"

#include "altera_avalon_pio_regs.h"
#include "alt_types.h"

#include "../inc/iic.h"

static alt_u8 read_byte(alt_ul6 addr);
static void write_byte(alt_ul6 addr, alt_u8 dat);

IIC iic ={
.write_byte = write_byte,
.read_byte = read_byte
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* Name: start
* Description: IIC/S&)

*/

static void start(void)

{
IOWR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, OUT);
IOWR_ALTERA_AVALON_PIO_DATA(SDA_BASE, 1);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(10);
IOWR_ALTERA_AVALON_PIO_DATA(SDA_BASE, 0);
usleep(5);

/‘k
5 Name: uart_send_byte
*  Description: IIC{ZELE

*/

static void stop(void)

{
IOWR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, OUT);
IOWR_ALTERA_AVALON_PIO_DATA(SDA_BASE, 0);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
usleep(10);

IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(5);
IOWR_ALTERA_AVALON_PIO_DATA(SDA_BASE, 1);
usleep(10);

/‘k

¥ =m= FUNCTION S e e e e e e e e e e e e e e e e e e e e e T e e =
* Name: ack

* Description: IICRZ

*/
static void ack(void)

{
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alt_u8 tmp;

IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
IOWR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, IN);
usleep(10);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(5);

tmp = IORD_ALTERA_AVALON_PIO_DATA(SDA_BASE);
usleep(5);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
usleep(10);

while(tmp);

* Name: iic_write
* Description: NICE—\"FT5

*/
void iic_write(alt_u8 dat)

{
alt_u8 i, tmp;

IOWR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, OUT);

for(i=0; i<8; i++){
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
usleep(5);
tmp = (dat & 0x80) ? 1: 0;
dat <<= 1;
IOWR_ALTERA_AVALON_PIO_DATA(SDA_BASE, tmp);
usleep(5);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(10);

}
/*

* Name: read
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N\ =

*  Description: ICE—1NF15
*/
static alt_u8 iic_read(void)
{
alt u8i, dat = 0;

IOWR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, IN);

for(i=0; i<8; i++){
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
usleep(10);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(5);
dat <<=1;
dat |= IORD_ALTERA_AVALON_PIO_DATA(SDA_BASE);
usleep(5);

usleep(5);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);
usleep(10);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 1);
usleep(10);
IOWR_ALTERA_AVALON_PIO_DATA(SCL_BASE, 0);

return dat;
}
/*k
* Name: write_byte

* Description: [HEEPROME—/NFT3
*/
static void write_byte(alt_ul6 addr, alt_u8 dat)
{
alt_u8 cmd;
cmd = (0xa0 | (addr >> 7)) & Oxfe;
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start();
iic_write(cmd);
ack();
iic_write(addr);
ack();
iic_write(dat);
ack();

stop();

/*

*

* Name: read_byte

* Description: MEEPROME—/NFETS

*/
static alt_u8 read_byte(alt_ul6 addr)
{
alt_u8 cmd, dat;
cmd = (0xa0 | (addr >> 7)) & Oxfe;

start();
iic_write(cmd);
ack();
iic_write(addr);
ack();

start();

cmd |= 0x01;
start();
iic_write(cmd);
ack();

dat = iic_read();
stop();

return dat;

=== FUNCTION ============

Ba , BAIEE main.c BREL

#include <unistd.h>
#include "../inc/iic.h"
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#include <stdio.h>
#include "alt_types.h"

alt_u8 write_buffer[512], read_buffer[512];

int main()

{
alt ulé6 i, err;
alt_u8 dat;

printf("\nWriting data to EEPROM!\n");

//EN512btyeflISIR | BI256 M H0RI255 , E256 IR
for(i=0; i<512; i++){

if(i<256)
dat = j;
else
dat = 1;

iic.write_byte(i, dat);
write_buffer[i] = dat;
printf("0x%02x ", dat);
usleep(10000);

printf("\nReading data from EEPROM!\n");

/151 2byteBUEIE H SFFFTED
for(i=0; i<512; i++){
read_buffer[i] = iic.read_byte(i);
printf("0x%02x ", read_bufferli]);
usleep(1000);

err = 0;
printf("\nVerifing data/\n");

//XSLEEUREREER , MREARRE , WEBEEIEEEIR
for(i=0; i<512; i++){
if(read_buffer[i] '= write_buffer]i])
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err ++;

if(err == 0)
printf("\nData write and read successfully!\n");
else

printf("\nData write and read failed!--%d errors\n", err);

return O;

EFRER , ARREN IC 248 —E T ENSBEaRY,

FRY  XTHASFHENX , B ARIIEAISE. RBE- , JLASKRESH
SEEEANNTRA 169 NIOS BoARSRES - 107122106 , thETLUINEEAT qq : 984597569
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B1T-5 El:E



—t—y y=j
FEHTEZE
BIIAE, ol THEZ NIOS E4Eh 58t aE 25 R A~
AEDRUUTIAED -
—. @

. R
. BEFE
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—.  f&an

X1, BARHERENSRNIRE. Eifss R , SHEEXAN—
st BT S EEE TS AR S SR INER .

RAEBRTBANEE—ERAE , CEERRGERAERNSEMG | tihiRE
AD RORHHRER |, B e Rer £ EH e s P,

BRI, ERESERG |, BENBANASSHA SRS |, Timestamp , SE& 5[
BRIThEE | AR BEIENN BRI EERNEFRERSASEENINEE  XERE IR
SAR. BIATREZIXEBS NBHIRHREEIXFENR- , — MIZREEEX—
RGHTEH , BRANRIAVE AR NERETRADR ? i8NE | XMARITARE | X
RE AR, AT RRXANEE BRI EMTT R SAteh HIERIE T #E NIOS
ABERRRFrE RN BRI LURE R AIER 28— RIRIER. TEIIIFHAE,

—. BEHHFK

BEFEBAIFEAE NIOS Zuiz g timer 1R |, A NEIRTR

1 Component Likrary
@ Mios | Processor

--Eiridges and Adapters

=-Interface Protocols

- 451

--Ethernet

F-High Speed

Pl

--Serial

F-Legacy Components

[F-Memaries and Memory Controller:

[E-Peripherals

--Debug and Perfarmance

--Display

#-FPGA Peripherals

= MicrgeartalesRer

ERrteryal Timer
L @ PIO (Parallel 110

--Murtipru:ucessnr Coordination

H-PLL

H-LSE

[#-¥ideo and Image Processing

5.5

REHNG  TEF7 , 48 1 SRRT R ENERERE .
RXEMIEE |, FTTLIBE A REEEE=RE. 48 2 LEERERTE
fRAIA/N , 'E579 32 (70 64 (IR , FERIERRER SsAERNER | F(EX
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EBEIR 32 {3, 41/ 3 b EBERESSI/UMTIR AT, | EATEIMARIIIIEE | Fli1EX
BBi%4ZE Full-featured , 2L INEE, IR T IXANED |, BT LMEREER , aTLUE
EUSIEFFAGL, EFFLAR |, i Finish TRLIRE.,

Interval Timer

[

~Timeout period

F‘eriu:u:[ |5|:||:| ms ;I

~Timer caunter size

2
Counter Size |32  ||bit=
~Hardware options
F'reset{ IFuII-featured LI 3

~Registers
¥ wiritable period
[¥ Readable shepshot

¥ Start/Stop control bits

~output signals

[T Timeout pulze (1 clock wide)

[T System reset ontimenut (Etehdag)

Cancal Finish

HAVEX BRI NERRS  B— M EEE. @3xFlls | B
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timer1

c—4 =1
. = timer2
£

=1

Interval Timer
Avalon Memoary Mapped Slave clk
Irterwal Timer
Avalon Memory Mapped Slave clk

HANX PN ERRHNINFTE 4 1 LED KEE |, FTLUEFEREY— PIO &R |, X
BREEHT  sIECEHI Y. BTk, BaEcEtlt , BEIEcEHT , IRLARIRIER

—H , TRHMERE , S5, WiE  FT..

BEAERT OK T, 3 FRBA AR EFTL T .

= BHAK

F¥JFF NIOS 9.0 IDE , B4R —T , B Ctrl+b, HiZ=LUS , BI19ES
& systemh X, WiZzHI 7 TERAS

#define TIMER1_NAME "/dev/timerl"

#define TIMER1_TYPE "altera_avalon_timer"

#define TIMER1_BASE 0x00201000

#define TIMER2_NAME "/dev/timer2"

#define TIMER2 _TYPE "altera_avalon_timer"

#define TIMER2_BASE 0x00201000

REAEFFA NIOS BHIGHAIRTR , BEE—EEITE systetm.h X4, BSCHAEER
BRI , MESFIRMIENR—HRY , BRI M7 HILE.

TH, RMKEEEHBTFEFHE  XEHNFREEXE (n2cpu_Embedded

Peripherals.pdf) BY%5 24-6 T,

Description of Bits
Otffset Name R/W 15 4 3 2 1 0

0 status RW RUN TO
1 control RW ETOFE | START CONT ITO
2 periodl RW Timeout Period =1 (bits [15:0])

3 periodh RW Timeout Period =1 { bits [31:16])

4 snapl AW Counter Snapshot (bits [15:0])

5 snaph RW Counter Snapshot (bits [31:16])

BEXNFRE , FITTLEE  ERSERESETR | EH5ER  EiEsEERRY
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=161, 167, iXH snap B9 16 i , 1l 16 i , FAIFAZIAYZERT 3 MNEFaR
snap HiraatiRB 2.

FATTEAISEIG 2B ERTES 1 >kizHl 4 4 LED R9IRME , MxERTes 2 2Rk
TERTEE 1 AUERTRREER Xk , BRI LAEE! |, 4 4 LED BYINRSIERTEARTAIZE L.

TEZKIKEERNS

/*

* Filename: main.c

*  Description: ERIESIXIE

* Version: 1.0.0

* Created: 2010.4.16

* Revision: none

* Compiler: Nios II 9.0 IDE

* Author: Six (AVIC)

* Email: avic633@gmail.com

*/

/* __________________________________________________________________
* Include

K o */

#include <stdio.h>
#include <sys/unistd.h>
#include <io.h>
#include <string.h>

#include "system.h"

#include "altera_avalon_pio_regs.h"
#include "altera_avalon_timer_regs.h"
#include "alt_types.h"

#include "sys/alt_irg.h"

#include "../inc/sopc.h”

static void timer_init(void);  //#1tA{t Rk
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//iBBRTimerifinGE7as
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER1_BASE, 0x00);

/*
Y === [EUNCITION oo ssa s assssss==s
* Name: ISR_timer2

*  Description: BISER 852 kN EAER S 1NERE | XEEEEEFHEESE

*/
static void ISR_timer2(void *context, alt_u32 id)
{
/[P ERT 2R 1H9/EHA
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER1_BASE, timer_prd][j]);
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER1_BASE, timer_prd[j] >> 16);

/[ EFEEERT 8
IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER1_BASE, 0x07);

/RIS R R RARENES
if( == 0)

flag = 0;
if( == 3)

flag = 1;

if(flag == 0){
j++;
}

else{

J

/BRI
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMERZ2_BASE, 0);

/*
* Name: timer_init

* Description: ERTEE¥IEAK
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*/

void timer_init(void)  //#tA{k AT

{

//iERRTimer LR lfiiRS S f7ay
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER1_BASE, 0x00);
/ZETimerl[FHE , XEEARIZRHERREL
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER1_BASE,100000000);
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER1_BASE, 100000000 >> 16);
//5e¥FTimer el

IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER1_BASE, 0x07);
/EMTimer1ehlT

alt_irg_register(TIMER1_IRQ, (void *)TIMER1_BASE, ISR_timerl);

/iR Timer2 bR 25758
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER2_BASE, 0x00);
//iZETimer2[EHA
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER2_BASE,500000000);
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER2_BASE, 500000000 >> 16);
//5e¥FTimer2ehiffy

IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER2_BASE, 0x07);
//iERRTimer2ehiT

alt_irq_register(TIMER2_IRQ, (void *)TIMER2_BASE, ISR_timer2);

FERISURET HAL 324tR9 AP SEIRRY , ST MBI LUBE AR HATTS
ESEL , ST —MER  ERYSESRTE  XERTEREER | EMmELS
e B i, TEREEBAR —DNXMEIR SSMTEARE CEIIE REH
—A—OBRHMAILLT . EEMFRIABRE THRNRBRE.

Description of Bits

Offsat Name R/W 15 4 3 2 1

status AW (1) RUN

's]

control | AW 0P

_______ .__._l | o LlAaRl

]

periodl RW Timeout Period =1 (bits [15:0])
periodh RW Timeout Period =1 ( bits [31:16])

znapl RW Counter Snapshot (bits [15:0])

EN ) e | Cad | Pl [ — |

snaph AW Counter Snapshot (bits [21:16])
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typedef struct{
union{
struct{
volatile unsigned long int TO  :1;
volatile unsigned long int RUN :1;
volatile unsigned long int NC  :30;
}BITS;
volatile unsigned long int WORD;
}STATUS;

union{
struct{
volatile unsigned long int ITO :1;
volatile unsigned long int CONT :1;
volatile unsigned long int START:1;
volatile unsigned long int STOP :1;
volatile unsigned long int NC :28;
}BITS;
volatile unsigned long int WORD;
}JCONTROL;

volatile unsigned long int PERIODL;

volatile unsigned long int PERIODH;

volatile unsigned long int SNAPL;

volatile unsigned long int SNAPH;
}TIMER;

BT XS LIRIRER Z A AR = SEULERT sRThaE T . Bt , Bt
RIRERIRRAYTS i ERLATS 7, [EIRT A N ERTRRRIIAR B RS S LIRIR T,

TH , BSEAR—NEXENSERZRNHIIGREIEASE | BERAFENKRER |
FEREEHTT. XNRELINEER—TR=—1" LED , —$ 4 4~ LED, &%
FERHEE—T  TEFFR , BANRFEREM |, & System clock timer FEITEF
R ENERES. ERFE  SEEHRmFEST.
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 Swskem Library Contents

RTOS: Inone {single-threaded) ;I
RTOS Qptions ... I

skdouk: Ijtag_uart LI

skderr: Ijtagfuart ;I

skdim: I]tag_uart LI

System clock timer:

Timestamp timer: Inone ;I
Max File descriptors: |32

I Program never exits v Clean exit (Flush buffers)

I+ Support C++ I Reduced device drivers

I Lightweight dewvice driver APL I small C library

I Link with profiling library I mModelsinn only, o hardware suppork

I Unimplemented instruction handler [ Run time skack checking

Software Components. .. I

/*
5 Filename: main.c

*  Description:

* Version: 1.0.0

* Created: 2010.4.16

* Revision: none

* Compiler: Nios II 9.0 IDE

* Author: Six (AVIC)

* Email: avic633@gmail.com

#include <stdio.h>

#include <stdlib.h>

#include "system.h"

#include "altera_avalon_pio_regs.h"
#include "alt_types.h"

#include "sys/alt_irg.h"

#include "../inc/sopc.h"

#include "sys/alt_alarm.h"
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alt_u32 my_alarm_callback(void *context);

unsigned inti = 0;

unsigned int alarm_flag;

#define INTEVAL TICK 1
#define DEBUG

/*
* Name: main

* Description:
*/
int main(void)
{
//VEFAAPIRRERIZ &
alt_alarm alarm;
/BN R F R ARSS
if(alt_alarm_start(&alarm,INTEVAL_TICK,my_alarm_callback,NULL) < 0){
#ifdef DEBUG

printf("Error: No system clock available\n");

#endif
exit(0);
}
else{
#ifdef DEBUG
printf("Success: System clock available\n");
#endif
}
while(1){

if(alarm_flag !'= 0){
LED->DATA = 1<<i;
i++;

1

if(i == 4)
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s51T=& SDRAM



SDRAM

EITAE , FEU THEF NIOS 455 SDRAM 18RI R L,
RESHALATILANERSD -

_\ f%{l\

—. BHFK
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—.  f&an

X—5 , FAIRHME SDRAM 1B, {EJ9 NIOS RFEFHRFZNI—MINBRM , B
BEEEENAR , KW EENIZRRAE., X LEIAHE , FPGA #<1E FLASH
PRIFEFIEZE] SDRAM FizfT , ZRTLAXFRIMEEE N CRIEERR , (BEieER
BREUER | FrLAEEEEEFEI FLASH H,

BX SDRAM HIECHIRIRFAEXEAR T , AAIERIEE google —TEFEILA,
HSCE NIOS 11 FRRSREF , HisR%s SDRAM AIBICATRATHR , tBRBLRIRIE
ROBEFE. SOPC builder BRSNS EIRMER , HARBANE EAEREHATLL
7. TE , BABRHHERSE , HLEOREE,

EBATHB TR , BAIMELH TaEHEEE SDRAM RYEHIZRT , X
ERBEST , RRIFEEMETT  REEH—TEXRRHARIES.

—. BHRK

B5tFIFF NIOS 1T 9.0 IDE 844 , $17F/5 , FAIKEE system.h i, HaE—T
SDRAM zHlIsER 2R ELMMAR. WRINA , B TERIATHN

#define SDRAM_NAME "/dev/sdram"
#define SDRAM_TYPE "altera_avalon_new_sdram_controller"
#define SDRAM_BASE 0x01000000

BTk, B RRSEX SDRAM RUREHAES , AFRER , AR

Filename: main.c
Description: SDRAMIZSiRIG
Version: 1.0.0
Created: 2010.4.16
Revision: none
Compiler: Nios II 9.0 IDE
Author: Sk (AVIC)

Email: avic633@gmail.com
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#include <stdio.h>
#include "../inc/sopc.h”
#include "system.h"
#include "string.h"

* Name: main
* Description: EREFER

*/
int main(void)
{

inti;

memset(ram,0,100);
//EramPSEEYE |, ZramBxLAE , ramiyitiE4225/9(SDRAM_BASE +0x10100)
for(i=0;i<100;i++){

*(ram++) = i;

/B EIEE ram PRVEUE
for(i=0;i<100;i++){
printf("%d\n",*(--ram));

return O;

EFRER , siEAEER SDRAM FiRE. X MEFERE/ I MEAEER
BB—T. &% , RERFRIEEN 7" unsigned short Z£BIRYEETEE ram , 71§
Higm SDRAM+0x10000 X MIE, ZFrLAUZES unsigned short #iE3E | 2R
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FEAIER SDRAM 2 16 (RS L4M. mMigHEiER SDRAM+0x10000 2FATE
NIOS IIiz17Hf=FA%I SDRAM RUER =8 BB HXER DA LARIE THEIR.
0x10000 X MEARZEEH , RERFF SDRAM BIEBERS EAILAT . BRItz INE
B MEAEETE , MENEIIX sdram RELS | S5ttamEes) , i5mT—
MEit=E , SN—R , it smEE®Esh 16 . BUKNAERE
SDRAM+0X10000 XM & , HIEHAEBN—RLUE , HHUEHT AT
SDRAM+0X10002 , BAI—RFtEEAT SDRAM+0X10004 , LAEHE, IXLERER
EEN  ARERIIKRSS | BRIIREMERMAILLT,

HIH XSO RNBEEEFAR , SDRAM 2488 —BMEIFLIE , B11x
SDRAM HRMEF G AERIBIE—E | BT LRI TIRENER. NTFHER L
89 64Mbit Y SDRAM HLER/D—EBD LS NIOS RFt , HREDEAETH , AR
EAERERRER, HLEBYWERAT  HMSa AR BRXE SRR | LhiiEsE
ZGH , HNFEEINGRREIRNEIRET—T | BRI LIAXERS =AY SDRAM
TIERAME,

£ CIESF , MRBAERKLERRRVEEE | 85— TETE | FRHEEE
# (heap ). AIBEBEANHENILESNBE  REXERBRE—T. % (stack) A
REEMoEE.  Hla0  FIREREP—EEREE int b, REBFMERT b TR
ZEl, i (heap ) FEEFRBECHIE , FHEAX/N. BABXE— M UBSER
HAERAIXE BRI  (EREMSRBEANFIRIERIZIR , RERSK( KHBIE )
. Mz (A ), IZIBTHE  ARIBSYISK. FRSEES TR, RliREa
RBIfF  frYra2iRiE  BRERE/. ERENSREECHFMERICHIRS | I
BRMR  BRIEBAFESECHOR  MEBHREX , RTABRRXET 7. TEEKS
—MERRES XERDRBRTER AR JIRERIET xmodem HMWRITEE |
FEEASHEHER. TR

/*
* Name: main

*  Description: FE#{
*/
int main()

{

char *ram = (char *)malloc ( sizeof(char)* 500000 );

if (ram==NULL ) {

fprintf ( stderr, "\ndynamic memory allocation failed\n" );
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exit (EXIT_FAILURE);

}
uart.init();
/RN IS 1RSSR S — */
while(1){
if(uart. mode_flag){
xmodem.xmodem_rx();
printf("ram_cnt:%d\n",ram_cnt);
parse_srecord_buf(ram,ram_cnt);
printf("successful!");
ram_cnt = 0;
uart.mode_flag = 0;
}
}
free (ram);
return O;

BT LERIBARNZ T # THNRETIE , ERBE malloc BRFHHIEE
B8, BHERIILIE | BiSRE RIS EE , RRE NULL, FREEET
2475 BAITLABITHIENERRAGAN BFRX MR F X EERR RGTHRAIER |

1. A free SKEMGRATLAY . AR , AJRESHIMNTF BRI |, ZIRHERARH
KT , BRKEIHAERERBANE | W,

AEEBEAZA , AT ARBERMIEXANE@EE ? XMIRmEFERR T | ERFT
B RASKBHRFEENTEINENEEF | RN RIRE S At IEARTEL
&, BBARIRELIRRURSIRE X , (R TEE! flash LUS , INEE] sdram SREYETE]
BRIFEZ K, XA ZRENENGNESZ2ENAEEDE HASBzE,

5EX , X SDRAM FHHIRBHT 7. SE—T {£F SDRAM BFFTE |
F—MPEERXS SDRAM HIHME ;| STRGEMEF EHRGE, 7 XEPW
FHHEIXE , NRAFMMBRER , HELRDNHHNASE AT LAEERRIKR |
HRFE : avic633@gmail.com ; qq:984597569 , &5,
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&-+M= EPCS T



EPCS &

VBUIAE , BraJL THEE NIOS RZF LN E1E SIS E) EPCSX 7,
KEZRLUTIUAERS
—. fan

—. EBHRE
=. gE
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—.  f&an

X—15 , MRRAIER , FAIRIARRNTE FPGA EC&S4H0 NIOS RIFER Tk
E| EPCSx(x /9 1,4,16... ) BE, BGR/LE , ZRILA K2R T8E| EPCSX &,
A FEEFT FLASH fh , 2EAFTETLUSHATAY FLASH Xig | XEHALTE
32 fR5|H , £40 PCB RIRHERBRTLAT B |, [ARMAN |, FAISOHAYR OIRFRIX
FHEY. BARA , FHTHEERRRESI , ESCHAFETE FLASH B9US , &R E
SN , (UNFEEZN—XME , AERE DREAXKRRIFMN. FRIMFERIAEX , 1
EREFPREMEAE(F FLASH | XA TEATHORSERERER, 57 , TEXK
MR TERE,

—. BEHxrE

BSoERZhgs0 EPCS Serial Flash controller , a0 FEFRLIELL

El-Memaries and Memary Contrallars

[-DMA

E}-Flash

{ e o CompactFlash Interface e IDE Madle’

E-On-Chip
#-SDRAM
[ SRAM
H-Peripherals
H-PLL
H-USE
H-Video and Image Processing

TH1TF T3 F

WELIEALE | iIRTAFEIENR , B Finish S8EGRIM.

RIEERET |, Fehkfa  ITER7R , ESLEMESERALL , RRA TREREEME

= epcs EPCS Serial Flash Contraoller
epcs_contral_port Avalon Memory Mapped Slave

clk ‘

EBUFLAS | BITEE—SRELE |, W cpu , |iEE  NTFTEFRIERL | &
fi1Z memory 1%&$F ) epcs , BFLENE , LEBE | 5B epcs HRYEHE. AFRICEFHE
HFF1T FLASH BOBHRHEY , IXME75MIZ5EE CFLFLASH 18 , thFi2i . LRSS
LS | ARFE NIOS SEEUBERRIEUE | FUIERH—1 . EAFAIETIM EPCS i
ENVEUE | FTLABRA X ERISESE epcs.
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1 Nios II Processor - cpu x|

Nios II Processor

MMU and MPU Settings  » JTAG Debug Moddle 3

Caches and Memory Interfaces > Advanced Features

Custom Instructions
rCore Mios I

Select a Hios Il core:

a
ONios lfe |®Nios Ii/s ONios Il -
- RISC RISC RISC
Nios Il 32.bit 32-bit 32-bit
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone Il Branch Prediction Branch Prediction
Hardware Multipty Hardware Muliply
fsystem: 100.0 MHz Hardware Divide Hardware Divide
cpuid: 0 Barrel Shifter
Data Cache
Dynamic Branch Prediction
Performance at 100.0 MHz Up to 9 DMIPS Up to 50 DMIPS Up to 101 DMIPS |
Logic Usage 600-700 LEs 1200-1400LEs 1400-1800 LEs ;I
Hardware Multiply: IEmbedded Muttipliers LI [~ Hardwara Divide
Reset \Vector: Iemory: || - || Offset: |.jx.j 0x00201300

Exception Vector: Memory: Isdram vl Offset: IDxQD 0x01000020

I~ | Include MM

Only include the MMU when using an operating system that explicitly supports an MMU
Fast TLB Miss Exception \Vector: Memory: ;I Offzet: I.:.x.:.

I~ | Include MPL!

Cancel | 4 ﬁacl-':l Next > | Einishl

FEERSER T LA TR U2 BsIECEMIL | b , WiE | FT  RIF L FE
FEHER R TAFREER T .

=. RHRE

TEFAIREETE NIOS 9.0 IDE ERFEEHTHEERE. EXE , BRI
FE NRREFERCERmIFER. BRATKA IR TEAERFE EPCSx 1, R TERR
EIBAL

N
wt | Tools Window Help

. [@ Elash Programmer... I J (A - J L.

&> Quartus IT Programmer. ..
hu = [T =T mn.h
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mEE, TEFRER, HhEEEOE 1. 2. 4%, 48 3 FREiE, %PaE
215 NIOS 2R 5! FLASH 7, MRAIKESEIME , 2HpIEFH(1HERY CPU
Hh Reset Vector B9 memory iRERI. BFENR , FAIZENEZET epcs , BBARKA I
EERILTEZ EPCSX thT, %R 2 215 FPGA HIELE 4 F&ZI FLASH & ,
MIXEBEE TEHEEPRMLIE 5 WRER |, FHAEXEIRZERE epcs , IRMSEE
X TEEI EPCSX A, HSL EPCSX SLIRFUE—FhEE1TRY FLASH, BRI 3, 4O
3 BB TEE flash F |, LEAMRFEESERT | IR XSS | X4 B %
FiEZE FLASH &, REEFEEAILLTY . NLXANETERE ] FEECE4F1 NIOS
EFINEEXERN. FIAXERNERE. 48 4 (EBRRLEIESRET , BXER
587,

Target Board: CYCLOMEII <no target board spedified in the SOPC Builder system> Help |
rogram software project into flash memaory
1 Project:

|dem0 Browse... |

Mios 1T ELF Execubabile:

IZ-e:,.g_':e-“:- elf Seatch, .. |

Target Hardware
SOPE Buillder System PTF File: IE: \kingst\fpga\sourcenios\demokernel ptf j Browse, .. |
PRI fepu =

Additional nios2-flash-programmer arguments: | Load DI File |

Additional sof2flash arguments: |

rogram FPGA configuration data into hardware-image region of flash memory

? FPGA Configuration (SOF): |E:'-ijngst'-.fpga'-source'-nios'-,demo'-hello.sof Browse... |
Hardware Image: I 'I Memary: Iepcs j Offset: |IZ-><IZ-

ogram a file inta flash memaory

Sile: | Browse, |

[Emorys I:"_‘as-‘ ﬂ Offiset; |0x0
alidabe Mios II system ID before software download

4

Apply | Revert |

Program Flash I Close |

FEERFLUS = Apply #AfE R Program Flash @Al LAFFIAES FLASH
To

ZE|It |, a5 FPGA EcE&3244F0 NIOS AYFERS FEEI EPCSx (x 8 1,4,16... ) BE
HIZfEFIHT 7. REHRIE , ARREFIGEEHMILLT.

F7  X—EHARSHHT T BRSNS EERES  SE3IMAEN qq :
984597569 , ERENINEITAYEE : 109711029 (107122106 B ), UL LA KR
84583 - avic633@gmail.com , BHHE ARSI,
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s5THh&E FLASH fRiz



FLASH mFE

BIAE , BEa]LA THEE NIOS Z454 FLASH JwfeIfax A , BT FLASH
F] EPCSX 4,

KEZRLUTIUAERS

_\ f%{l\

—. BHFK
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X— , FIRH—HUTGER FLASH, FEBRARREST |, Flash 2&EMAEM
Z—. WZFERID FLASH B9EBX0E , FLASH RUSRR "ERkEZEXRE" . BES
o, BNEULERIEH FLASH PRIAEH | (BIREBNEE  iEAE— KSR
<, tbanf& : 555 , AA, 2AA, 55, 555, A0, PA, PD FiZ~xd PA Bt \ZURE
PD.,

M7E NIOS FF&RIZfEH FLASH RUXLCEBIRIEEISFE ALTERA EPESFAIMIF 7
BEE APl SEIIEHTEEZEEREY , RMNAFZERHARYF TURKIES
FLASH RUME T . MEIXLEERIRSEMRY B2 FLASH E%E CFIinEsRE 2
EPCSX E817 FLASH(5 EPCSX FRBHItB2RTLARY). tBEi2ik , RREHEX N EARY
FLASH AFEEE SR T | W | FEFAIRAR—T NIOS Y FLASH Z2a0{Ti#
ER.

—. BHAFK

ERIE , BATHEEFMHIRT FLASH #1 EPCS AR , /BXE , ]
BRIZIEEEMIEYTF 7 CFl FLASH #&bkak# EPCS {4tk , B3 CFI FLASH #1 EPCS
R IERRTE—E, AL TR AR S . TEENEZRH
FLASH RYRR{HE(ERANEISEIRA.

Altera IRt T FIFPERURIRREL JRHLGZ=F Simple Flash Access( 88849 Flash
i3] ), LUK Fine-Grained Flash Access ( 4B%.E Flash ifia] ),

—RIERT , BIRERHETFASER Fine-Grained Flash Access ( £ Flash
ihia) ) k8%, EE Simple Flash Access tBEZ AT 2/ | (BRJLUERBENISIE
BRIEJERA, Flash 23LER Block B4R , BERIER—EAL, a0, AR
5 Flash RIRMREEH TR , MEGERIRN THSYE | XER(ISE I eeSHEHM
HERRRRE , SEEIENELX | XEERMETET.

EXE , BAINEILNERRRE  NSRETHIEFA |, 1525 ALTERA 124t
RS ERHS

BENBE—E © FIFF Flash , g C BFIFERFRISUESH— , F8
ZHIEFTFT FLASH, FfiJ&M alt_flash_open_dev()FJFF Flash, s /EIRE]
— MR, EEEN , NERERX A RERT AT
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alt_flash_fd* fd;
fd = alt_flash_open_dev(FLASH_NAME);

Hrp , FLASH_NAME AJLATE system.h R EICRIEN | FAIE XU AR

CFI FLASH EM A

#define CFI_FLASH_NAME "/dev/cfi_flash"

EPCSX EX A

#define EPCS FLASH NAME "/dev/epcs flash"

EYH Flash EEFIEREY : alt_read_flash, BRI :

int alt_read_flash( alt_flash_fd* fd,
int offset,
void* dest_addr,
int length ) ;

{FATIAGEES FLASH X5 , HREWIT

void alt_flash_close_dev(alt_flash_fd* fd ) ;

Fine-Grained Flash Access #lEIRRE TAITRILAEREL :  alt_get_flash_info(),
alt_erase_flash_block(), alt_write_flash_block().

alt_get_flash_info()/JLAfREX Flash RIER | LLAIBE/LMKE , 1MXKEATL
MR, BMRONES. SRIREUNT

int ret_code = 0;
int number_of_regions=0;
flash_region* regions;

ret_code = alt_get_flash_info(fd, &regions, &number_of_regions);

XEERE—NE : flash_region,[REIGOT :

typedef struct flash_region {
int offset; /* regiontB3IFLASHE LAY RIEE */
int region_size; /* regiond9K/N*/
int number_of_blocks; /* &/ regionsblockfy%i= */
int block_size;/* blockfgA/\*/
MHlash_region;

ERRR—NMREEARREYL : alt_flash_fd, BREUVREELNT :
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int alt_erase_flash_block( alt_flash_fd* fd,int offset,int length) ;

BAN—MYYEHRRZEY : alt_write_flash_block, BREUREMGNT :

int alt_write_flash_block( alt_flash_fd* fd,
int block_offset,
int data_offset,
const void *data,
int length) ;

NNERREHN BT T | TERNMAX L NRESKEE(E FLASH IE,

#include "sys/alt_flash.h"
#include <stdlib.h>
#include <stdio.h>

#include <unistd.h>

#define BUF_SIZE 100
#define FLASH_OFFSET 0x5000

/*
* Name: main

* Description: FFRE, REAO

*/

int main (void)

{
int i;
alt_flash_fd* fd;
flash_region* regions;
int number_of_regions;
int ret_code = 0x0;
unsigned char source[BUF_SIZE];
unsigned char dest[BUF_SIZE];

for(i=0;i<100;i++){
sourceli] = i;
}
fd = alt_flash_open_dev("/dev/cfi_flash");
//fd = alt_flash_open_dev( “/dev/epcs_flash” );//EPCSX
if (fd){
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/*BEIFLASH{EE*/
ret_code = alt_get_flash_info(fd, &regions, &number_of_regions);
for(i=0;i<number_of_regions;i++){
printf("Start 0x%8x End 0x%8x Number of Blocks %3d Block Size
0x%8x \n",

(regions+i)->offset,
(regions+i)->region_size+(regions+i)->offset,
(regions+i)->number_of_blocks,
(regions+i)->block_size);

alt_erase_flash_block(fd, FLASH_OFFSET, BUF_SIZE);
//EEFLASHARRYERE, A DhEIR[EHE /90
ret_code = alt_read_flash(fd,FLASH_OFFSET,dest,BUF_SIZE);

if(ret_code !'= 0){
printf("Can't read flash device\n");
exit(-1);
}
else{
printf("Read Flash Device Successfully.\n");

//¥TEDEEN =
for(i=0;i<100;i+ +){
printf("%d\n",dest[i]);
}
//BFLASHREZEE |, IhEIREEN0
ret_code = alt_write_flash(fd,FLASH_OFFSET,source,BUF_SIZE);

if(ret_code != 0){

printf("Can't write flash device\n");

exit(-1);
}
else{

printf("Write Flash Device Successfully.\n");
}

//EEFLASHARRYEGHE, Bk Dh FRiR [EI{E /90
ret_code = alt_read_flash(fd,FLASH_OFFSET,dest,BUF_SIZE);
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if(ret_code != 0){
printf("Can't read flash device\n");
exit(-1);
}
else{
printf("Read Flash Device Successfully.\n");

//FTENEERAYEE
for(i=0;i<100;i++){
printf("%d\n",dest[i]);

alt_flash_close_dev(fd);

LRTEFITF CFl FLASH #0 EPCSX Z2E@EAMY , NRE/E EPCSX, &
alt_flash_open_dev("/dev/cfi_flash")2#X A" /dev/epcs_flash” FaJLLT .

TEF(IRE—EET alt_get_flash_info(fd, &regions, &number_of_regions)
1SZIA9—LE CFI FLASH {58,

Start 0x0 End 0x4000 Number of Blocks 1 Block Size 0x4000
Start 0x4000 End 0x8000 Number of Blocks 2  Block Size 0x2000
Start 0x8000  End 0x10000 Number of Blocks 1  Block Size 0x8000
Start 0x10000 End 0x200000 Number of Blocks 31 Block Size 0x10000

B EENES , BRIMTLUEL . AM29LV160B X3k FLASH HEFET 1 4
16Kbyte 2 4 8Kbyte ,1 4 32Kbyte ] 31 4 64Kbyte FH51 block jXAME FLASH
2b7E 8 AR FRIIER | LEHORERIE,

BAIBREES alt_get_flash_info(fd, &regions, &number_of_regions)iSZIAY
—L EPCSX U5,

Start 0x0 End 0x80000 Number of Blocks 8 Block Size 0x10000

B EEESEATTLULI , FArIXFR EPCSX 2 EPCS4,855T 8 4> 128Kbit
AY block, XMEEMHHEILLREA T

5T, X—TREEHT T .
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MRAFRXUBERER , FAARHNABSE AT AEREIRREKR | #i7E :
avic633@gmail.com ; qq:984597569 , BIRF L ARMAFEAIA NIOS Ef .
109711029 , ARHEREHFT NIOS £ !
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HF AVALON F9 IP iE#

EIIARE , L THEE NIOS ZZHETF ALALON IP F4IHGIEIHTFE,
RKEDHLUTIANERS -

—. fan

. DHL#&RRig T
. BRI

. iR

=1l
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NIOS I &—MEM1E FPGA ERIERATUARIZALERS | IR T I LMRIER AR
BERHRIINRS BRETLIBE EHRFIEEIMRAIESI R E < LIS A
BK. XTEAIMFAFRAMETEFIET Avalon BERIBFINR.

SOPC Builder 2t T— N oitfiEss | BITIXIoiHmEss B Im AT LUSHA 18
CERIBIEEISAL— SOPC Builder T4 T. TE , Ffi Il PWM L3801 | 148
NB—TEFIET Avalon BZAIBFIMRATITE,

BAIEEH PWM 2ETF Avalon 24419 Avalon Memory Mapped Interface
(Avalon-MM) , i Avalon S Z&ABEEMEBIAIIREE , LAl Avalon Streaming
Interface (Avalon-ST), Avalon Memory Mapped Tristate Interface &5 , X8
BRAFARRT  FEH S THERIESE ALTERA 28HY (Avalon Interface
Specifications) ( mnl_avalon_spec.pdf ),

Avalon-MM #ORAFMSTRA FTRBETENERZEINESEO , TEHZ
—/NETF Avalon-MM BIFENERES. ME(IIXHTEEMIOME TEES=SD. 1b
AOiI5 UART , RAM Controller Zt& 525 5%0KAY,

Ethernet
FHY
Chip

Avalon-MM System I

Ethernet MAC Custom Logic

Avalon-MM Avalon-MM

System Interconnect Fabric

Avalon-MM Aualon-MM QI8
Slave Slave

RAM .\ Custom
Controller UART Logic
| ¥
RAM R3-232
Memary
Chip
Flash SRAM
Memary Memary
Chip Chip




Avalon-MM EOBREZER HPEASRMEREE CHNEKBRIEFES
% NIREmEERE—LERH., BINAFTKEEANXZAH 78— (Avalon Interface
Specifications) , IX###EEXT Avalon-MM EZOE— MR T,

TE/ Avalon-MM SMNERI—NERIE |

Avalon-MM
Interface
(Avalon-MM
Slave Port)

Avalon-MM Peripheral

writedata[15..0]

write

clk

pio_out[15..0] _ | Application-
D Q p———p|  Specific
Interface

CLK_EN

ECRIRIRIXEE | NEFAIEFIREMRAR | 1R LB FRIERE,

—. DHL&ERIZLF

HAIX—T52 PWM 79, FTLiEY.  FANEEZE—FFE Avalon-MM Slave
EOMTBAIRTLASERL PWM THEERIRS e |, EXE , BAIRIA Verilog IE53RES.
FREFFRIERE Avalon 55, TEXE | Bl NRE—TXEES (HF , AELIR

BHRHEE)
HDLHRYES | Avalon (ES38 | ZBE | KR A
clk clk 1 input | FELEHES
reset_n reset_n 1 input | EMUEE |, KEFER
chipselect chipselect 1 input | RIZES
address address 2 input | 2 {iitslt FEREEAES 7S offset
write write 1 input | BEfFEREES
writedata writedata 32 input | 32 (USHIEE
read read 1 input | IERTEEES
byteenable byteenable 1 input | FH{EREES
readdata readdata 32 | output | 32 AEEUEE
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tesh RFFIEEE— PWM out 55 XMESE PWM HEiH BT Avalon

®ZOES.

PWM HEBiRBfEEREEHI ST, BHRESFRUROSLREST TR, Kt

ISR S1FEEMETR Avalon Slave i

A — N ERRAYRIEIBIL. (R FFER

FHRILBHTIEENE , RETLLUERSFRTRISERE. FEsRmEuaT

HFEE

IRisE

iGlEREE

ik

clock_divide_reg

00

=5

IRE PWM HtH A ERRYRTEPEL

duty_cycle_reg

01

—

IRE—MERIN PWM S REEFRIIRLE 4L

control_reg

10

SERERICA PWM e | 5 1 BdfsERE PWM %

AT :

module PWM (
elllz,
reset n,
chipselect,
address,
write,
writedata,
read,
byteenable,
readdata,

PWM out) ;

input clk;

input reset n;

input chipselect;

input [1l:0]address;

input write;

input [31:0] writedata;

input read;

input [3:0] byteenable;
output [31:0] readdata;
output PWM out;

reg [31:0] clock divide reg;

reg [31:0] duty cycle reg;

reg control reg;

reg clock divide reg selected;

reg duty cycle reg selected;
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end

end

endmodule

FEREFRETFLE 858 PWM.c , HEEEHRRITEERT.
=. Bt

E TR, #AI5iiET SOPC Builder , k&3 PWM #2387, &% , 73 Quartus
| # N SOPC Builder, NG , s FELIBRE

L] era SOPC Builder - kernel.sopc {E
le  Edit Module System Miew Toolz Mozl Help

Mewy System... ChrlH-R
=] Chrl4+D
Sl " Target
Save Chrl+5
Device Family:ICyclone ] 1
Save Az, =
Refresh System F5
Browwse Project Directory ...
Use |Conne... Mol
Exit I~ E cpu
= — instruction_
*ideo and Image Processing — data_maste
[ fag_debug_
I~ = timer
[—s =1
-
—
—
—
[ =]
—
I~ = sdram
ot =1
I~ O epcs
ey EepCs_contr
2 B =wsid

R, WTER7R , < Next,

Component Editos

ew_component_h

Eile Templstes

PO ID”.:I HOL leesl S\gnalsl Intarfacesl Component Wizardl

Introduction

The SOPC Builder component editor is & tool for creating and modifying pluging known as components. You
weith an existing Yerilog or WHOL design block, snd the component editor helps you create an SOPC Builder
for that block. Aternatively, you can use the component editor to manually define an Awvalon Memory-hiappe
o custom logic.

The output of the component editor is & file with name ending _hw.tel. For an input HOL file named fifesam
fifename.vhd, the componert editor saves a component file nemed fffename_hw.tel in the directory whe
source HOL file is located

To make your component appear in SOPC Buildet's list of available components, configure the Quartus Il Glo
Project User Libraries to include the path to the *_hw.tel file. To use your component in other projects or to
companent with other designers, & good practice is to move all HOL source files and the *_hweatel file into &
directory and store it in & central locstion. ¥ou can also include supporting files, such as software drivers ¢
simulation files, in the same directary

“You can provide softveare driver files for your component hardware. If you will use your component in Mios
processor systems, you will likely need to create & software driver to integrate into the Mios | hardware ab
lzyyer (HAL). Hote: Starting with v6.1 of the Guartus Il software, the component editor no longer automatica
software files.

For comnlete details on the companent editor. see chanter Component Editorin The Quartus I Handbook,

Help | Erev Mext |2 Einish...
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RtfE , WTEFR , Rt FELBL , FHEAINAZIZA PWM.Y 0k, (3
& PWM, viET TREBR TR pwm XHAKT )

I Component Editor - new_component_hw.kcl 5[

File Templates

Intraduction  HOL Files | Signals I Interfanes I Camponent Wizardl

b Ahout HDL Files

| File: Mame | zynth | sm | Top |

HOL Files:

Remove | r | v | Reanalyze HDL Files

Creste HDL Template... |

Top Lewvel Module: (Mo anslyvzed modules) LI

Help | 4 Prev | Met | | Finish... |

NG | ESaXt PWM.y #1701 , A TER= , B BRI = | 1588
PR , R close , KIAXSIEIE.

® Analyzing PWM.¥ Completed x|

Analyzing Pysid.y Completed

Info:  Info; without limitation, that your use iz for the sole purpose of ;I
Info:  Info; programming logic devices manufactured by Altera and sold by

Info:  Infor Aftera ar its authorized distributors. Please refer to the

Info:  Info: applicable agreement for further details.

Info:  Infor Processing started: Sst Jun 05 16:36:57 2010

Info: Info: Command:. guartus_map not_a_project --generate_hdl_interface=Eosh\ipgaisourceiniosh
nto: Info: Quartus [ eenerate HDL Interface was successtul. U errars, U warnings |

Info:  Infa: Peak virtual memory: 166 megabytes

Info:  Infa: Processing ended: Sat Jun 05 16:36:53 2010

Info:  Info; Elapsed time; 00:00:02

Info:  Info; Total CPU time (on all processors): 00;00:01 -

Kl | 5

Close

=1

PAIERE Next, INFEFTR , BT TE , FITLIESR , PWM.Y FRYSSERH
REXERER 7. BAITLURERNOINEERKEEXEES , HP | Interface 2
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Avalon #M2£8! |, ©84#E Avalon-MM, Avalon-ST, Avalon Memory Mapped
Tristate Interface &%, Signal Type 15HIE& Avalon EORETHESHEE,
PWM.v FRYESENEELEREEN BT T , AFKE FENEKREMAILLT. B
INBRRE PWM_out TEXH , INTFTEIRIBMNRE |

™ Component Editor - PWM_hw.tcl* x|
File Templates
Introcuction | HOL Files  Signals | Interfaces | Component Wizard
b Ahout Signals
Mame Irterface Signal Type Wicth | Direction
reset_n clock_reset reset_n 1 inpt
2 ek clock_reset clk 1 inpLt
¥ |chipselect avalon_slave_0 chipselect 1 input
7 |[address avalon_glave_0 address 2 inpt
7 wirite avalon_slave_0 write 1 input
] writedata avalon_slave_0 writedata 32 inpaut
4 read avalon_slave_0 read 1 inpt
| byteenable avalon_slave_0 byteenable 4 inpaLt
¥ readdata avalon_slave_0 readdata 32 output
% PWM_out conduit_end export 1 output
Add Sigral | Remove Signal |
Help | 4 Prev | Ment [» | Firish... |

Hrb | Interface £ NAESKEHIEE N ELT B FrRAYIELLN,

® Component Editor - PWM_hw.bcl* i

File Templates

Introduciionl HOL Files  Signals | Interfacesl Cormponent \f\ﬂzardl

b Ahout Signals

Marme Irterface Signal Type Width | Direction
“reset_n clock_reset reset_n 1 input
ik clock_reset clk 1 inpLt
7 [chipselect avalon_slave_0 chipselect 1 input
" |address avalon_slave_0 address 2 input
i \werite avalon_slave_0 write 1 input
i \wrritedata avalon_slave_0 writedata 32 input
i read avalon_slave_0 read 1 input
7 byteenable avalon_slave_0 byteenable 4 input
i [readdata avalon_slave_0 readdata 32 outpLt

clock_reset
avalon_slave_0
concuit_end
new Avaian Memany Mapped Maste,
hew Avaion Memaony Mapped Sigve. |
hew Avaion Streaming Source. .
new Avalon Streaming Sink...

new Avaloh Memory Mapped Tristat, Signal |
hew Clhock Output...

new Clack fnput...
Finizh. .. |

new Interrupt Receiver. .

new Interrupt Sender..
new Custom fhstruction Master..
new Custom nstruction Siave..
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FHEAIATERREFLASE . Rs Next , S0TFER7R , FAi1EE FELIBIEAI T
FETH

™ Component Editor - PWM_hw.tcl* x|

File Templates

Irrtroduc‘tionl HOL FiIesI Signals  Interfaces I Component U\ﬂzard'

b About Interfaces

~ 7 “clock_reset” (Clock Input)

Mame: Iclock_reset Infi | —

Type: ICIock It LI

™ Block Diagram

clock_reset
reset_nCreset_n [1]
clkE ek [1]

— 7 "avalon_slave_0" (2valon Memory Mapped Slave)

e | id

Remove [nterface s With Mo Signals |

e lawalon slaws 0

Add Interface

Finish... |

o | e [

NEITERREFLE B MSLBAISGES NATIVE XM pl 2 UEXIF5AT
I, Bl NERRORFSHBUERSST. EBRIHETSEREOA | RRELE.

® Component Editor - PWM_heekcl® |

File Templates

Intraduction | HOL Files | Signals Interiaces | companent wizard |

b Abaut Interfaces

clk _| |— ;I
read
write / N,
chipselect / ,
address X~ X

byteenahle X _BE X
writedata Koo A
~ Deprecated
Mon-walatile storage r
Can receive stdoutistderr r J

Memory device

Slave addressing

Add Irterface | Remove [rterfaces With Mo Signals |

Help | o Prev | Mext [ Finish... |
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XEmAERZIER , HP Tlmlng RO EEIRA—T , PWM B9 Avalon Slave
w5 Avalon Slave ixORfMESREE |, E/SAEERRIFNEN 0, AL B
BSiFaNEE—HEE Fﬁul;k/ %ETjJ 0 I AFEILILERT,

EERT Next WITNEFFR HPOBWEE TR XMESEET LR HE |
SAFETE SOPC Builder Bp{A&I H3k.

W Component Editor - PWM_hw.tcl* x|

Filz  Templstes

Introduction | HOL Files | Signals | Interfaces  Component Wizard

¥ About Component Wizard

Folder: IE:bshlfpgalsource\niDsipwm_lan'l.epQCB\pwm

Class hame: IPWM

Dizplary Mame: IPWM

“ersian: |1 A

Grc-up:" MlyIP LI I

Description: I

Crested by: [AvIC

lzan: I

Datasheet URL: IHﬂp:J’M’ww.oshcn.com

Parameterg;l | Iame |Defau|tVaI...|Edita...| Type | GFOUR Tookip
r
Add Parameter | Femove Parameter |
Help | o Prev | [dext | Finish... |

=ik Finish [ , S TEAINEE , =& Yes , SiefER—1 PWM_hw.tcl i
A, RRALFTHE—T , EEMENENIZ IS PWM FHENEEER.

Save Changes x|

P ‘You are about ko save PYWM 1.0 to:
\\.f’ E:\oshifpgalsourcetniosipwm_lantep2cdipwm

The Fallowing Files will be writken into your component's Folder:

PWM_hw.tcl (component descripkion)

Do yiou wish to save changes before exiting?

{"%es, 9ave  i| Mo, Don't Save | Cancel |

FE#EBFeRLAE | BfiJEEI T SOPC Builder R , HAJEAMIBFZHETLIREIT
ERT AL AL
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l;g Companent Library

2 Mioz Il Processar

[H-Bridyges and Adapters
[H-Irterface Pratocals

[H-Legacy Components

[+ fdemories and Memory Controller:

Unknowwn Grougp
USE
[+-*ideo and Image Processzing

AREEITIE , MyIP g2 INIAEEZAT group, Wik PWM |, EATEZ PWM
RR, A0TE

(= pwM-PWM_O_ x|

ﬁg PWM -

Magaters’ PV

* Block Diagram

PV 0
clock ™clock_reset

avalon ™= avalon_slave_0

conduit ™ conduit_end

(N:I:Iarametersj

Cancel | Finish I

M Finish , e,

XEXAFEZRE—S , R FELBR:

Builder - kernel.sopc* (E:\oshfpga‘source’nios\pwm_lan'ep2c8'kernel.sopc)

dule  System  MWiew | Tools Mios | Help

ts | System Generation Dowenload Companents...
: Likwary System Conzole SEHIEE
rocesEar Q Ctrl+Shift+0
i Adapters
-otocols
‘nponents
il Memary Cortrollers
m Uze |Conne.. Module Mame Descriptio
=
r B
sroup -
r 5]
mage Processing —
r B
—
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mitfE , W FEFrs , M IP Serarch Path , ZAlIEmiE Add |, %00 PWM.v FRfE
BRI

(moptions x|

~Category ~IP Search Path Option:

HOL_Simalator

IP Search Path

A Remave

i INfE |, ST ERR

(moptions x|

—Category
HOL Sitnulatar

P Search Path Options

IP Search Path

| Exfashifpgalzource/nios/pwm_laniep2oSiwmss -

Add... Femave

i Finish 5e0%, IREX MEBZ /Y 7 1L SOPC Builder AJLAE| PWM.v RIE,
AT HIM TXARFEN SOPC Builder BT {E PWM EHRTFRA9EIE,

ETRNTIERE DR, DECHET , %, &5......
RIFFLAS |, FfIEZ) Quartus BEFRE , HATTLEER , PWM BILT |, B

TEZ|T—NLED 7, B 15JLLEY PWM 35 LED (9= , sCHR LED #r=iik
FSOEEN
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out_port_from_the_LAN_NRST <l ................................................

P _cut_from_the PAM 0 —H——————————— QUTRIT . LEDJ0] [
D [PINES ]
out_port_from_the_led[3..0] e
ST N 12 =, —hs~4 e/
?R-F;ERI_&EQE.L:F 1 %17_1' .....

O, A

i ERy TELUS | Fef(J$JFF NIOS IDE |, FHABIHIRIZERT .
B TIEEHmE—IX , Ctril+B , FfF.....

IFFLAG | FAIRE—T system.h BTN | BATTLULI , ZH%E PWM

DT,

#define PWM_0_NAME "/dev/PWM_0"
#define PWM_O_TYPE "PWM"

#define PWM_0_BASE 0x00001870
#define PWM_0O_SPAN 16

#define PWM_O_TERMINATED_PORTS ""
#define ALT_MODULE_CLASS_PWM_0 PW

TEZ PWM U ES |

#include <unistd.h>
#include "system.h"

//TRESFRNEEE | FAIEN—MEEHRPWM
typedef struct{

volatile unsigned int divi;

volatile unsigned int duty;

volatile unsigned int enable;
IPWM;

int main()

{
int dir = 1;

//EpwmigmPWM_0_BASEEhiE
PWM *pwm = (PWM *)PWM_0_BASE;
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/3 pwmi TR, divigg K(E/9232-1,
pwm->divi = 1000;

pwm->duty = 0;

pwm->enable = 1;

/[BIIAMTRISZR duty([EREELED—NEHAS KT AYREHAE
while(1){
if(dir > 0){
if(owm->duty < pwm->divi)
pwm->duty += 100;
else
dir = 0;
}
else{
if(pwm->duty > 0)
pwm->duty -= 100;
else
dir = 1;

usleep(100000);

return O;

Bt , X—THRBHMHTT  ARNENERERTLUIEKRES | talliEld
qq : 984597569 , & email : avic633@gmail.com SFEXZ , 551 !
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EiYly

|
T

ROSTMIMER SISEINERE BERENSRINAE BRI EEEEEER
HBEIXRT , REL—TAA.

B5EE SOPC HRiRin—/NMERTE: , B4 8 7Y PIO , —MNRATEUEL , —NEfF
AFER , EAFFRAIALURIEERIENMURTE PIO RIEE.

E TIMER Interval Timer

=1 Avalon Memory Mapped Slave clk
E SEG_DAT PIC (Parallel 1120

=1 Avalon Memory Mapped Slave clk
[ SEG_SEL PIC (Parallel 1120

=1 Avalon Memory Mapped Slave clk

—. e

RETIEMAIUERERT |, BRI TR . FBRRISRENER

/*
e
* Filename: main.c
* Description:

* Version: 1.0.0
* Created: 2010.6.17

* Revision: none
* Compiler: Nios II 9.0 IDE
* Author: Hfi (AVIC)

* FEmail: avic633@gmail.com
X
*/

#include <stdio.h>

#include <sys/unistd.h>

#include <io.h>

#include <string.h>

#include "system.h"

#include "altera_avalon_pio_regs.h"
#include "altera_avalon_timer_regs.h"
#include "alt_types.h"

#include "sys/alt_irq.h"
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//0~9
unsigned char segtab[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8,0x80,0x90};
unsigned char led_buffer[8]={0};
unsigned char bittab[8]={0xfe,0xfd,0xfb,0xf7,0xef,0xdf,0xbf,0x7f};
static unsigned char cnt=0;

static void timer_init(void);

/*
*
*
*

*

*/

=== FUNCTION =======================
Name: main
Description: TR

int main(void)

{

*/

unsigned char i=0,j=0;
unsigned char buf[20];

timer_init();

while(1){
sprintf(buf,"%08u" j+ +);

for(i=0;i<8;i++){
led_buffer[i] = buf[7-i]-'0";

}
usleep(500000);

return O;

=== FUNCTION
Name: timer irg

Description: SEHfaEH T R4

static void timer_irq(void *context, alt_u32 id)

{

IOWR_ALTERA_AVALON_PIO_DATA(SEG_SEL_BASE, 0xff);
IOWR_ALTERA_AVALON_PIO_DATA(SEG_SEL_BASE, bittab[cnt]);
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IOWR_ALTERA_AVALON_PIO_DATA(SEG_DAT_BASE, segtab[led_buffer[cnt]]);

cnt++;

if(cnt==8)
cnt=0;

IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER_BASE, 0);

/*

*

=== FUNCTION ======——cocmmmmee oo e e
* Name: timer init

* Description: ENZVIIHIL

*/

static void timer_init(void)

{
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER_BASE, 0);

IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER_BASE,200000);
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER_BASE,200000 > > 16);

IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER_BASE, 0x07);

alt_irg_register(TIMER_IRQ, NULL, timer_irq);

RERER , BRAFARIART |, RWETAKBER T , 1w !
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BIARE |, BaLd THEZ) USB REHETUAMRIETU , ARBEX LI IRTEXAIE,
KEZRLUTIUAERS

—. fan

. R
. iR
. EUNFR

=1l

238



—.  f&an

X—T5  FABRHHRES T AR USB SBLIIRS. BEF AR AR USB
ErsUlIEATE CH376 , ©378F USB i&%% ( DEVICE ) /3z(F0 USB(HOST) E#175
=, FERE T USB ERMYEIEREY , BE TAE Mass-Storage i 82FHIRE
AERETMYEIE , W& T SD ~REVEREOREY , WET FAT16 1 FAT32 LK
FAT12 XHRSGHISEEM , SEE AR USB 8RS (BIE U £2/USB FE£/USB
INTF#2/USB K88 )F1SD R ( BiFNERE SD RFIEEE HC-SD RLARIMNGE
FHMMC RFOTF &),
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TERUS RIS TR Tl , 7 NIOS Bl ziFmrE T
W, FRLARIRZEII—MNE , (0 B

in_port_to_the UZB_niMT

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

PIN_117 -to
PIN_118 -to
PIN_127 -to
PIN_128 -to
PIN_133 -to
PIN_134 -to
PIN_135 -to
PIN_137 -to

PIN_113 -to
PIN_115 -to
PIN_116 -to
PIN_114 -to

USB_DBI0]
USB_DBJ1]
USB_DBI2]
USB_DBJ3]
USB_DB[4]
USB_DBJ5]
USB_DBI6]
USB_DBJ7]

USB_AO
USB_WR
USB_nINT
USB_RD

DEFS LA | R LARIET .

= BHAFK

USB SEHUETANRERT | XIFMET RS0 2EERY , REERMRIES
HELEAE. X— , HBBRHREEN  BEARET USB #O5EH( BEK)
BiE , SEMFFAIRSHEMIEIEES.

HATESHIFF NIOS 11 9.0 IDE 844 | iAREITIE , Befmi¥—iE , Ctril+b, fmi¥
BRIOLASS | BAME system.h h=FE USB FBHHINAD | WNTRERATR

#define USB_DB_NAME "/dev/USB_DB"

#define USB_DB_TYPE "altera_avalon_pio"
#define USB_DB_BASE 0x00001840

242




#define USB_NINT NAME "/dev/USB_nINT"
#define USB_NINT_TYPE "altera_avalon_pio"
#define USB_NINT BASE 0x00001850
#define USB_WR_NAME "/dev/USB_WR"
#define USB_WR_TYPE "altera_avalon_pio"
#define USB_WR_BASE 0x00001860
#define USB_RD_NAME "/dev/USB_RD"
#define USB_RD_TYPE "altera_avalon_pio"
#define USB_RD_BASE 0x00001870
#define USB_AO_NAME "/dev/USB_AQ"
#define USB_AO_TYPE "altera_avalon_pio"
#define USB_AO_BASE 0x00001880

TE , FAERIN USB B A,

Bt , BAESI—ME inc FEZEMY— usb.h X, RBFUT

#ifndef _usb_h__
#define _usb h__

#include "system.h"

/——— CH375 DEFINE----------------

// NE#BS R USB HFaaitt , iIXEDENAILAE CH376 AE R Fif

#define USB_HOST  0X06
#define USB_DEVICE 0x02
#define USB_DISABLE 0X00

#define RESET_ALL  0XO05
#define CHECK_EXIST 0X06
#define SET_USB_ID 0X12
#define SET_USB_MODE  0X15
#define GET_STATUS 0X22
#define UNLOCK USB 0X23
#define RD_USB_DATA 0X28
#define WR_USB_DATA5S 0X2A
#define WR_USB_DATA7 0X2B
#define GET_IC_VER 0X01
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#define ENTER_SLEEP 0X03
#define CHK_SUSPEND 0X0B
#define RD_USB_DATAO 0X27

#define RET_SUCCESS 0X51
#define RET_ABORT  0X5B

#define INT_EP2_OUT 0x02
#define INT_EP2 IN 0xOa

//host

#define DISK_READ 0X54

#define DISK_RD_GO 0X55

#define DISK_READY 0X59

#define DISK_INIT  0X51

//status

#define USB_INT_CONNECT 0x15
#define USB_INT_DISCONNECT 0X16
#define USB_INT_SUCCESS 0X14
#define USB_INT_DISK_READ 0X1D

//NER USB EOMOEN , WRBIRBERAEBMFEN SR , BRATILARMZ—
TR/ RRRIE. AREFE PIO_USB_DB_DIR REN , EILARIRIHRE , FHIEARE
BERE , //ER USB SURERILREHISFFRNEN  HENTAE+4 A, KFXBECSEEIE
BB/ /BEMFRFAIEX PIO RIREFEITERD REIE

#define PIO_USB_DB *(volatile unsigned long int *)USB_DB_BASE
#define PIO_USB_WR *(volatile unsigned long int *)USB_WR_BASE
#define PIO_USB_RD *(volatile unsigned long int *)USB_RD_BASE
#define PIO_USB_AO *(volatile unsigned long int *)USB_AQ_BASE

#define PIO_USB_INT *(volatile unsigned long int *)USB_INT_BASE
#define PIO_USB_DB_DIR *(volatile unsigned long int *)(USB_DB_BASE+4)

#define VID OXOFFE
#define PID 0X1000

typedef struct{
char receive_buffer[200];
int send_ok_flag;
int receive_ok_flag;
JUSB_T;
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extern USB_T usb;

extern int initialize_usb(void);

extern int set_usb_mode(unsigned char);

extern int send_string_to_usb(char *str,int str_len);

extern void write_command_to_usb(unsigned char command);

extern void write_data_to_usb(unsigned char data);

#endif // _usb h__

BTk, BATEE cH376 TR, T E iR

Hne ﬂ( ADDR TN ﬂ( HODRE IN T
CTHSHE TSR TaH> <Tn5>|<——TRu———>|<TnH>
'

FCS#=LRE# ™, g

RD#
PCS#=RD#

STIS: <TIHj STOM: STOF:
Y-8 DaTa IM ) DAaTA OUT

Bk, BATHRE E i I e G S WK B . AE driver RS> usb.c SCPF,
HUR RPN

/*

* Filename: wusb.c

ws Description:

o Version: 1.0.0
* Created: 2010.4.16
i Revision: none
ws Compiler: Nios II 9.0 IDE
5 Author: HhkE (AVIC)
* Email: avic633@gmail.com
* ————
*/
([femmmmammmaaaaaaas Include files-------------------—————- //

#include "../inc/usb.h"

#include "altera_avalon_pio_regs.h"
#include "sys/alt_irq.h"

#include <unistd.h>

#include <stdio.h>
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void write_command_to_usb(unsigned char command);
void write_data_to_usb(unsigned char data);

unsigned char read_data_from_usb(void);

void delay(void);

ff-=-————-—- Variable--------—---- - //

USB_T usb;

e B e //

/*

¥ === PUNCTION =s========———————— e e e e e e e e e e e e
2 Name: 1irqg usb

* Description: HH T bR £

=
void irg_usb(void)
{
unsigned int i;
unsigned char interrupt_status,data_len;

// static int times=0;

write_command_to_usb(GET_STATUS);

interrupt_status=read_data_from_usb();

switch(interrupt_status){
//Device
case INT_EP2 OUT:
write_command_to_usb(RD_USB_DATA);
data_len=read_data_from_usb();

for(i=0;i<data_len;i++)
usb.receive_buffer[i]=read_data_from_usb();

usb.receive_buffer[i]="\0";
usb.receive_ok_flag=1;
break;

case INT_EP2_IN:
write_command_to_usb(UNLOCK_USB);
usb.send_ok_flag=1;
break;
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default :break;

}
IOWR_ALTERA_AVALON_PIO_EDGE_CAP(USB_NINT_BASE,0x00);

/*
¥ === PUNCTION =s========———————— e e e e e e e e e e e e
& Name: send string to usb

* Description: KEFLFP

=/
int send_string_to_usb(char *str,int str_len)

{

inti;

write_command_to_usb(WR_USB_DATA7);
write_data_to_usb(str_len);

for(i=0;i<str_len;i++)write_data_to_usb(str[i]);

return O;
}
/*
=== PUNCTION =========—=————————————— e e e e e e e e e e e e e e e e e e e e e e
b Name: dinitialize usb

* Description: #HJiHiLUSB

=/
int initialize_usb(void)
{
PIO_USB_RD=1;
PIO_USB_WR=1;
PIO_USB_A0=1;
usb.receive_ok_flag=0;

// enable the io interrupt
IOWR_ALTERA_AVALON_PIO_IRQ_MASK(USB_NINT_BASE,1);
IOWR_ALTERA_AVALON_PIO_EDGE_CAP(USB_NINT_BASE,0);

alt_irg_register(USB_NINT_IRQ,NULL,irg_usb);
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set_usb_mode(USB_DEVICE);

return O;
/*
wo===  TUNCTION === eeeeeeeeeaao
* Name: wusb usb mode

* Description: WHEHUSBRI

w
int set_usb_mode(unsigned char type)

{

write_command_to_usb(SET_USB_MODE);
write_data_to_usb(type);
read_data_from_usb();

if((read_data_from_usb())==0x51)return 0;

else return -1;

/*

* === FUNCTION ===================================================
* Name: write command to usb

* Description: B2
R ———————————————.
*/

void write_command_to_usb(unsigned char command)

{
//A0

PIO_USB_AO0=1;

//DB DIR output
PIO_USB_DB_DIR=0xff;

PIO_USB_DB=command;

PIO_USB_WR=0;
PIO_USB_WR=1;

/*
* === FUNCTION
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unsigned char read_data_from_usb(void)

{

unsigned char data=0;

//AQ
PIO_USB_A0=0;

//DB DIR output
PIO_USB_DB_DIR=0;

PIO_USB_RD=0;
delay();
data=PIO_USB_DB;
PIO_USB_RD=1;

return data;

WEFIRMLAG | Bl JFERS ERENNAED

#include <stdio.h>

#include <unistd.h>
#include "../inc/usb.h"

int main()

{

unsigned char tmp[] = "Hello USB\n";

initialize_usb();

while(1){
if(usb.receive_ok_flag){
printf("%s\n",usb.receive_buffer);
usb.receive_ok_flag = 0;

send_string_to_usb(tmp,sizeof(tmp));
usleep(100000);
}

return O;
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#include "../inc/hal.h"

#include "altera_avalon_pio_regs.h"
#include "sys/alt_irg.h"

#include <unistd.h>

#include <stdio.h>

#include "../inc/ch376inc.h"
#include "system.h"

void xWriteCH376Cmd(unsigned char command);
void xWriteCH376Data(unsigned char data);
unsigned char xReadCH376Data(void);

unsigned int mInitCH376Host(void);

void delay(void);

int set_usb_mode(unsigned char type);

unsigned char Query376Interrupt(void);

void irg_usb(void * context,unsigned int id);

void mDelaymS(int ms);

[/ Variable-----------------omoooooooo - //

USB_T usb;

/*

* === FUNCTION ======================z=========z=========
* Name: set_usb_mode

*  Description: i®ET{FER

*/

int set_usb_mode(unsigned char type)

{
xWriteCH376Cmd(SET_USB_MODE);
xWriteCH376Data(type);
xReadCH376Data();

if((xReadCH376Data()) == CMD_RET_SUCCESS)
return O;
else

return -1;
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* Name: xWriteCH376Cmd
*  Description: B
*/

void xWriteCH376Cmd(unsigned char command)
{

//A0

PIO_USB_A0=1;

//DB DIR output

PIO_USB_DB_DIR=0xff;

PIO_USB_DB=command;

PIO_USB_WR=0;
PIO_USB_WR=1,;

* Name: delay
*  Description: ZFER}

*/
void delay(void)
{
int i;
for(i=0;i<1000;i+ +);

/*

* Name: xWriteCH376Data
*  Description: SR

*/

void xWriteCH376Data(unsigned char data)

{
//A0
PIO_USB_A0=0;




//DB DIR output
PIO_USB_DB_DIR=0xff;

PIO_USB_DB=data;
usleep(20);
PIO_USB_WR=0;
delay();

usleep(20);
PIO_USB_WR=1;

* Name: xReadCH376Data
*  Description: EEIE

unsigned char xReadCH376Data(void)
{
unsigned char data=0;
//A0
PIO_USB_A0=0;

//DB DIR output
PIO_USB_DB_DIR=0;

PIO_USB_RD=0;
delay();
data=PIO_USB_DB;
PIO_USB_RD=1;

return data;

/*
* Name: mInitCH376Host
*  Description: #J%At
*/

unsigned int mInitCH376Host(void)
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PIO_USB_RD=1;
PIO_USB_WR=1;
PIO_USB_A0=1;
usb.receive_ok_flag=0;
usb.send_ok_flag=0;
//enable the io interrupt

IOWR_ALTERA_AVALON_PIO_IRQ_MASK(USB_NINT_BASE,0);
IOWR_ALTERA_AVALON_PIO_EDGE_CAP(USB_NINT_BASE,0);

set_usb_mode(USB_HOST);

return USB_INT_SUCCESS;

/*

R FUNCTION —
* Name: Query376Interrupt

*  Description: EEXAHTS B

*/

unsigned char Query376Interrupt( void )

{
return(PIO_USB_NINT?TRUE:FALSE);

/¥
*=== FUNCTION ========================================
* Name: mDelaymS
*  Description: ZERY
K o e e e e e e e e e m e e ————— e
*/

void mDelaymS(int ms)

{
usleep(1000*ms);

BERoR, AT EAE inc FEAT hal.h 301
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/*

* Filename: hal.c

* Description: ch376)K)=IK5)

* Version: 1.0.0

* Created: 2010.4.16

* Revision: none

* Compiler: Nios II 9.0 IDE
* Author: fi (AVIC)

* Email: avic633@gmail.com
*

*

*/

#ifndef usb h
#define usb h

// common

#define USB HOST 0X06
#define USB DEVICE 0x02
#define USB DISABLE 0X00

#define RESET ALL  0X05
#define CHECK EXIST 0X06
#define SET USB ID 0X12
#define SET USB_MODE 0X15
#define GET STATUS 0X22
#define UNLOCK USB 0X23
#define RD USB DATA 0X28
#define WR USB DATAS 0X2A
#define WR USB_ DATA7 0X2B
#define GET IC VER 0X01
#define ENTER SLEEP 0X03
#define CHK SUSPEND 0X0B
#define RD USB DATAQ 0X27




#define RET SUCCESS 0X51
#define RET ABORT 0X5B

#define INT EP2 OUT 0x02
#define INT EP2 IN O0xOa

//host
#define DISK READ 0X54

#define DISK RD GO 0X55

#define DISK READY 0X59
#define DISK INIT 0X51

//status

#define USB_INT CONNECT 0x15

e USB HOST--—————-m—m—m—mmmmmmmm - //
#define CMD RET SUCCESS 0x51 /> AR */

#define CMD RET ABORT 0x5F /* R RI */

[/ = m e bus define---------"--"--""----————- //
//usb

#define PIO USB DB * (volatile unsigned long int *)USB DB BASE

(
#define PIO USB WR * (volatile unsigned long int *)USB WR BASE
#define PIO USB RD * (volatile unsigned long int *)USB RD BASE
#define PIO USB A0 * (volatile unsigned long int *)USB_ A0 BASE
#define PIO USB NINT * (volatile unsigned long int *)USB NINT BASE

#define PIO USB DB DIR * (volatile unsigned long int *) (USB_DB BASE+4)

#define VID OXOFFE
#define PID 0X1000

typedef struct({
char receive buffer[200];
int send ok flag;

int receive ok flag;

}USB_T;

extern USB T usb;

extern void xWriteCH376Cmd (unsigned char command) ;

263




extern void xWriteCH376Data (unsigned char data);
extern unsigned char xReadCH376Data (void) ;
extern unsigned int mInitCH376Host (void) ;
extern unsigned char Query376Interrupt (void) ;

extern void mDelaymsS (int ms) ;

#endif // usb h _

TEEFEERNES , INRESLH U SRS , REEW BN EHRAFIEF
file_sys.c, EAFEERM , FAVEENAZE drvier T, ¥E3L3/4 file_sys.h 5¥ZE inc
T,

B LARBFEREFLE | BFERE— M UER. ENRHETRSGE
AEKALIHRA MR ENRERER FETHEHALL .

TEHEFERFHIES , EHE  BTR U £983/C51/CH376HFT.C {4
YA 200 NFRFRRHEK , MNREAZIFEH CH376HFT.C, FBAZIEFREDR C51
TFEHRTAELL CH376 FELAI4E  INRHAE C51 FER | BFAIXIER S BTME
BRTHIFTEXHEE,

/*
* Filename: hal.c

*  Description: ch376]EZ=3Kzf

* Version: 1.0.0

* Created: 2010.4.16

* Revision: none

* Compiler: Nios II1 9.0 IDE

* Author: Six (AVIC)

* Email: avic633@gmail.com

*/

#include "../inc/ch376inc.h"
#include "../inc/hal.h"
#include "../inc/file_sys.h"
#include <unistd.h>
#include <string.h>
#include <stdio.h>
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UINT8 buf[64];

void host(void) {
UINT8 i, s;
UINT8 TotalCount;
UINT16 RealCount;
P_FAT_DIR_INFO pDir;

s = mInitCH376Host(); /* ¥ CH376 */

while (1) {
printf( "Wait Udisk/SD\n" );
/* MBEURREIER FEURRBNY/
while (CH376DiskConnect()!=USB_INT_SUCCESS ){
usleep( 1000*100 ); /* IZWEMEEEE */
printf("USB FAILURE\n");

for (i=0;i<100;i++){ /* BKZEATE,100%50mS */
usleep( 1000*50 );
printf( "Ready 2\n" );
s = CH376DiskMount(); /* ¥ltatiiEZrAlidEEESamsE */
if (s == USB_INT_SUCCESS ) break; /* &E&iF */
else if (s == ERR_DISK_DISCON ) break; /* & ZiFF, E=5QiMFHES */
if (CH376GetDiskStatus() >= DEF_DISK_MOUNTED && i >=5) break; /*
BRIV ZREREST AME LI, REEZIEEMOUNTEDEZIH5*50mS */
}
if (s == ERR_DISK_DISCON ) { /* t&ilZIF EFraillFitad */
printf( "Device gone\n" );
continue;
}
if (CH376GetDiskStatus() < DEF_DISK_MOUNTED ) { /* <Z1USB1&%%,l1USB
. FIEDNE */
printf( "Unknown device\n" );
goto UnknownUsbDevice;
}
i = CH376ReadBlock( buf); /* GNSREE, oJLIZEVEEER
CH376_CMD_DATA.DiskMountIng,;REH<E */
if (i == sizeof( INQUIRY_DATA)) { /* UZHI EfI~REE */
buf[i] =0;
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printf( "UdiskInfo: %s\n", ((P_INQUIRY_DATA)buf) -> VendorldStr);

/* BRI */
printf( "Open\n");
strcpy( buf, "\C51\\CH376HFT.C"); /* JF3(4E ZREFR TR HEFIEEE Y
MEHIZIRAMAPEBLME, TR B Rk 11 B R PRSI LIERAMEZEROMA */
printf("buf:%s\n",buf);
s = CH376FileOpenPath( buf); /* ¥JF 34 1Z34ECSIFEHFET */
if (s == ERR_MISS_DIR || s == ERR_MISS_FILE ) { /* ;2EKEHRE ZEHKE
X */
/* FIHI M TR T LIS EEXAML3£&1E */
if (s == ERR_MISS_DIR ) strcpy( buf, "\\*"); /* C51FEHFEAFENZIHIER
RIS */
else strcpy( buf, "\\C51\\CH376*" ), /* CH376HFT.CSZ{4-ATZFENFIH\C51
FEFETFLACH376FFLA9324 */
printf( "List file %s\n", buf);
s = CH376FileOpenPath( buf); /* WZEZRER FHIHEEBR BAET
XERAMA */
while (s == USB_INT_DISK_READ ) { /* ®ZZ|UTECHISE */
CH376ReadBlock( buf); /* iZEUZEZIAISZ(HAIFAT_DIR_INFOZEH IR
EH<E R Esizeof( FAT_DIR_INFO ) */
pDir = (P_FAT_DIR_INFO)buf, /* HEIHEZRER */
if (pDir -> DIR_Name[0] !="") { /* AEAHEE LREFRLZNHE T
WAREF AR */
if ( pDir -> DIR_Name[0] == 0x05 ) pDir -> DIR_Name[0] = OxE5;
/* FEIRFRIEE */
pDir -> DIR_Attr = 0; /* S&H|3(FE2FAFERERLMETENREIH */
printf( "*** EnumName: %s\n", pDir -> DIR_Name ); /* FJEIZF,
JF4a8 + 3t&T R B /NIRRT */
}
XWriteCH376Cmd( CMDOH_FILE_.ENUM_GO ); /* 4rzeias(4fES
*/
s = Wait376Interrupt();

}
else { /* HENXMHEELE */

TotalCount = 200; /* /EZESEVRISE */
printf( " MS4FEHAIEI%d N FERE\Nn", (UINT16)TotalCount );




while ( TotalCount ) { /* WIRIAFECRA, —IRIEASE, ATLABEER
CH376ByteRead4# 4Ly, S{4HEET B ohmE#nh */
if (TotalCount > sizeof(buf) ) i = sizeof(buf); /* FlFEHERZ, REIE
RIESHKEAGBIIEFX K */
else i = TotalCount;, /* BERFHIFTE */

s = CH376ByteRead( buf, i, &RealCount ); /* LI A AEEEER,
BREENKEARGBIIE XA/ B IR ERMNEENANREIE */

TotalCount -= (UINT8)RealCount; /* itZ{ 7= X E1CfR S H A=

5 */

for (s=0; s!=RealCount; s++ ) printf( "%C", buf[s]); /* BaEHAIFH
*/
// printf("%s",buf);

if (RealCount < i) { /* LFREHFFAEDTFERIEHRIFRAELRAS
ZBINHRIERE */
printf( "\n");
printf( "S4EELER\n" );
break;

}
printf( "Close\n" );
s = CH376FileClose( FALSE ); /* A4 */

UnknownUsbDevice:
printf( "Take out\n" );
while ( CH376DiskConnect() == USB_INT_SUCCESS ) { /* MEUEZEEEE %
FURIKH */
usleep( 1000*100 );

}
usleep( 1000*100 );

BT, XTABSHIALERT. BX FAT XEEAESTSNE  BNARECHER
BXRER  WEH—S T NEFERREIFE. BHgTAR !
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WIRFEZT NIOS I FAQ , it B —LEFHAI e XTI =L,
KEZRLUTIUAERS

NIOS I FRTFTHRH TE 7Rz /TR PIO RO
P N N E S

NIOS II EWalE##E (FAQ)

. BEFTARIREDEIR

BB

~
b
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—. NIOS I FRTFLERHITE TR TE(F PIO AT

AT

RITEEAFRIR R WASFRERRFEINGENTR /R5—1 LED #417.
STXEAIBRIZ O , TAEBE TIXEFRIER. TRMF T —T &AW 7@
IR, TELEARERE—T.

AR OHRFERIZ EP2C8 , SIRLLFRLARIRY EP2C5 B —t, LA, &S
KERT NIOS I/f , RNMNER R ANREZH | BEREELERRN , W TERFR

= Nios 11 Processor - cpu
“ Nios II Processor
L
] JTAG Debug Module
Core Neos It
Select a lhos i core:
-
ONios Il/e ONios I/s |©Nios IUr =
nsc RISC RISC
Nios Il 32.00 3260 3260
Selector Guide Instruction Cache Instruction Cache
Famiy, Cyclonel Branch Prediction Beanch Predction
Hardware Multiply Hardware Muiphy
fsysmem 100002 Haedwac e Divido Hardwre Drse
cput 0 Barrel Shifter
Data Cache
Mam Prediction
Performance o 100.0 Mz Up to 8 DMPS Up fo 50 DMPS Up to 101 DMPS -
Loge Usage €00-700 LEs 1200-1400 LEs 14001800 LEs Ll
Horcware MRl [Emoecsed Mutpters =] I Hadware owide
Reset Vector Memcey. [epcs ] Ottset [0 0x00000000
Exception Vector: Memary: {scram =] Otfset |20 @x01000020
I~ Inchude MU
Only Include the MM when using an operating system that explictly supports an MW
Fast TLS Mss Exception \Vector Iluuv[ ;Iom«[
[~ nclude WPU
C.ull ! Ilul PIhnuhI

XEBEEEE KRR T—F  TERILIEL: £ NIOS 1I/f i ,DATA CACHE
(BIESRER ) #H I T , R CPU SRiX MR REABERN , MERS
A NIOS I/f SRS REFATIF. BRNRIMESEREFTEAIMR.
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& pios [T Processor - gpu x|

Nios II Processor
=
Mo o [rept ooy

Caches and Memary Inberfaces | Ly anced Fe. s MMU and MPU Sethings ¥ ITA

Caches and HE'I'I"IIJIH' Inkarfaces

Ingtriscion Masiar Diats Magter
nstruction Cache (4 phytes = Diata Cache |; Hhptas vI ™ Omit dats marster port
™ Erubls Bursts {Borst Size: 32 bytes) Help Dita Cache Line Size |12 Bytes

[ Ensble Bursts  (Burst Sizec 32byted)  pop
[~ Inchuia Sghtly coupled instrustion master portis)

[ﬁ I nziude tightly coupled dain master poriis)
e . - I—'|

Cuncal | g I_“kl Bzt >| I'_'in.".hl

BB Data Cache ZIEERMH AR , SCRFMEEXENEN . (518
{n2cpu_nii5v1.pdf) B 2-12T7)

Cache memory resides on-chip as an integral part of the Nios II processor
core. The cache memories can improve the average memory access time for
Nios II processor systems that use slow off-chip memory such as SDRAM for
program and data storage.

EIEAAT , Data Cache REEBRI—REF_REF—HNEFR  MERATRS
REEER, IR MXNTERETXG , FAIRBHITHBAZERTRE T | b
(K T EFFRYSERTE, BATRHRVEERE B T SRETXEMRBEREINERITA S
KBARNT , BEETHR. BETH Cache memory HXHABWTLUSE
http://www.altera.com/literature/hb/nios2/n2sw_nii52007.pdf,

BPAANEIRE T |, BREA N @fERE. 75ixEmA

SRz NIOS II/f B9RHE | 45 Data Cache 8B 0 , BiEi5F Data
Cache, WITFEM , XHEFAMFIE Dache Cache T, IXPMINARIIEIE |, XFEAURE
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BRAR | Rajha !

[ | emmiion

s » MMUadMPUSstng: > JTAGDsbugModde B Custom lnstructions )

Instructon Masher Doata Mastar
Inatruction Cacher |4 KEyles = Dt Caxcher ﬁ I Ot data master port
[~ Enable Bursts (Burst Size 32 bytes) Hels Data Cache Line 5z [0 5000 =
r ’ 1= (Bursl Sivec 32 bytes)  Hislg

I Inciude tighthy Coupled instruction master porb{s).

Iﬁ T inchuds tightly coupled data masber pori(s).

caneel | < Buck | Bexe 3 | Bimink |

F_MEHEFRET Data Cache BIIR T , BIE W H KB R,
http://www.altera.com/literature/hb/nios2/n2sw nii52007.pdf IXEBEHEMANE |,
Z1@d 31-bit Cache bypass, AR , REE , NIOS 1§ F=s0Y55 31 ffF
AT Cache HIEEBRMEHINL , tNRIAA 1, W Cache XAREH , BUHHE.
—RBEREANBRASETRENXM |, LA SHITERES LED B9ER. HIHERE
BRRERER—T , AN R

#include <unistd.h>
#include "system.h"

S/ EFERT, £7T (1<<31) , X§t/Ebypass Cache
#define LED * (volatile unsigned long *) (LED BASE | (1 << 31)

int main (void)
{
while (1) {
LED = 1;
usleep (100000) ;
LED = 0;
usleep (100000) ;
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return O;

PRiEERTE T BREHEESE T, TERIRIl. AXEEE . RAEA NIOS
I/f iIXFpSEEYR CPU A S HIUXME)RE,

FRIZONRUGFLASS | IEN T 10 & E |, LeAREEBE | Tk 10 SREAE!
11MHz,

CPU : NIOS II/f
A : 120MHz
TiEEs : Agilent mso6032a 300MHz 2GSa/s

1.00v/ 00s 2000% Auto £ [} 178V

Pk-Pk(1): 5.09V | Freq{1): 10.89MHz '
+) Press to
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00s 50008/ Auto £ [ 178V
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Z.  NEERRSai R

X—15 , FAMET O AFIRHIIE X E NS EaRg s T, £ NIOSII
REFFRERES  NRERRIMRENSFEHREARINE  BATEEN— 1 57
EERR ZFRLASHEMER T MR EERHRMESE R T ISR FRIaEM.
B 15t UART SR205155RR.,

B , FE—T UART i9E7FasRRE , A1 RERFIR

Description/Register Bits
Register

Offset Name R/W | 15113 12 {11 | 10 9 |8 7 6 5 4 3 2 1 0
0 rxdata RO |Reserved (1)1 (1) | Receive Data
1 txdata WO | Reserved (1) | (1) | Transmit Data
2 status (7] |RW |Reserved |eop |cts |dcts | (1) |e |rdy |trdy |tmt |toe |roe |brk [fe |pe
3 control RW | Reserved |ieop |rts |idcts |trbk |ie | irdy | itedy | itmt | itoe |iroe |ibrk |ife |ipe
4 divisor (3) | RW | Baud Rate Divisor
5 endof- RW | Reserved (1) | (1) | End-of-Packet Value

packet (3)

el J@is EXRATLIEER] , UART 815 6 1 &7ss (BTRE—1&F—KRFH .
FRLAEESZROESAARRRBIINE ), RIKEMIE/ 0x00 AUIE , BBAMEAIAYMEILS B/
0x00,0x01,0x02,0x03,0x04,0x05, tBFEY , N FFesZBRFEINFN. BBA ,
AR AT R B E TR IR, AN TR

typedef struct{
union{
struct(
volatile unsigned long int RECEIVE_DATA :8;
volatile unsigned long int NC :24;
} BITS;
volatile unsigned long int WORD;
} RXDATA;

union{
struct(
volatile unsigned long int TRANSMIT_DATA  :§;
volatile unsigned long int NC :24;
} BITS;
volatile unsigned long int WORD;
} TXDATA;
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union{
struct{
volatile unsigned long int PE
volatile unsigned long int FE
volatile unsigned long int BRK
volatile unsigned long int ROE
volatile unsigned long int TOE
volatile unsigned long int TMT
volatile unsigned long int TRDY
volatile unsigned long int RRDY
volatile unsigned long int E
volatile unsigned long int NC
volatile unsigned long int DCTS
volatile unsigned long int CTS
volatile unsigned long int EOP
volatile unsigned long int NC1
} BITS;
volatile unsigned long int WORD;
} STATUS;

union{
struct{
volatile unsigned long int IPE
volatile unsigned long int IFE
volatile unsigned long int IBRK
volatile unsigned long int IROE
volatile unsigned long int ITOE
volatile unsigned long int ITMT
volatile unsigned long int ITRDY
volatile unsigned long int IRRDY
volatile unsigned long int IE
volatile unsigned long int TRBK
volatile unsigned long int IDCTS
volatile unsigned long int RTS
volatile unsigned long int IEOP
volatile unsigned long int NC
} BITS;
volatile unsigned long int WORD;
} CONTROL;

B

B

I

276




union{
struct{
volatile unsigned long int BAUD_RATE_DIVISOR :16;
volatile unsigned long int NC :16;
} BITS;
volatile unsigned long int WORD;
} DIVISOR;

JUART_STR;

XITFIXFE—NARRIENE , F(BREEDHT—T

F—  BAEORE 5 MERARERN  HERNINF 2HFERRTERER
X—RRIHEZERIA,

— BB NMEEAFI— volatile unsigned long int BUR9ZE 2485,

— | HERRRRERIRRALEIR  METFRIRBSHEFEIFLN  XMIFZR
MHFRIEERE  MERBERZIEAT. Hb , NCRRZAATEIRE | 76
XSEBTIRE,

BIYAZFKAIRIR | B TIEERRELAGN , BRNEREFZRE—T
1. AH2AEEZEEERE XA unsigned long int ?

B EERE—A , £ NIOS I #, volatile unsigned long int 2 32 i , IR
volatile int 2—#£fY , volatile long long int A& 64 {i/fY,

BAZE , EHFFRNRET | SEREE 08 1589, el 16 7, BMER
ST ATEX AL 32 (2898 ? HSE |, XNMARGERET NIOS I AUHBUERSS I , 2R
FHEHHIZRATBRE.

HRFEPF IR ERICECHYE Min AR HUESE [S XS AYENE. HERIFE 5
AP |, —SREFFSHBURITS | B—RHEaISHlRIss. —ARRiRFhERRIMR LR
AHUERIFE | B FRRMR RS | ZATLARXEE | REHIEMIRS 5
AHIUIITFRUFRRER ARSI AT |, EiRBURERII N MR ORI —IRE
&, MAEIRSEATEA=UT |, — P EiROiEEE |, NES [RBSRMNinDiEEE. BE
EMEAR T TR, AREITERE | REXEHNFARLT .

BAERBFFRE N volatile unsigned long int 2:8Y | FERIXERMEAIERT
FEXRET. PEHKAIR UART iw[ 16 £iZ , M NIOS I FimM 32 {AIMEMR , FEXF
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BT . NIOS I EiwH5 16 i UART im T2 RSN , RE 32 [uANHE 16 (15
2, BRS 16 (it SR THEUIESE] , thRiRik , UART iR 16 (sLhr ER SR T
32 U, RISFAIIAEATEMUER 0X00 , BBA 6 MEFfFaathi AT B RIE S
5179 0X00,0X01,0X02,0X03,0X04,0X05 ; BBA , NEIRNE | X 6 NEFiFasaditi s
#73 0X00,0X04,0X08,0X0C,0X10,0X14 , A~ 0X00,0X01,0X02,0X03,0X04,0X05 ,
tBA2 0X00,0X02,0X06,0X08,0X0A,0XC , iIX—mAREHFFFR,

2. AABERIXFE—NHABAEKE , XEUEEHENE—1 volatile
unsigned long int WORD Z&& , WORD BIEHIR ?

HAARNSRHEEFRIAR ORE—MEETE., Rt BRI ERRESE R
IR WORD 2 AE—&FE=E , mBMJ&E=E volatile unsigned long int 258!,
B84, SRR E— ME AR RERXT R WORD FY—1Mz, HFAIEE S E—1
AYBTMR |, FeBURTLARALE , a0 R

RS232->CONTROL.BITS.IRRDY =1,/ /#U FE5tF Al (552

RBAVEEIPRSTFRBINETR , FAIMAILAAEEI WORD T, WNRFs

RS232->STATUS.WORD=0;//iE NS5 785

T EAMHISFREHBR N EXEFHEST.

X—THHEIXET , BiEEiEES  HEXT SRR,
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TCL R

—

HUHHHBHHHHHHH R HHF R HHH R HHF R AR R

# URL: http://www.oshcn.com
# REV: 1.0

# AUTHOR: AVIC

# DATE:  2010.6.19

HERBHAAHHHHHHHH R BB R BB R R A HHHHH SRR BB R R R R A1

set_global_assignment -name RESERVE_ALL_UNUSED_PINS "AS INPUT TRI-STATED"

set_global_assignment -name ENABLE_INIT_DONE_OUTPUT OFF

PIN_23
PIN_28

-to RESET
-to CLOCK

set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

PIN_175 -to
PIN_173 -to
PIN_171 -to
PIN_170 -to
PIN_169 -to
PIN_168 -to
PIN_165 -to
PIN_164 -to
PIN_205 -to
PIN_203 -to
PIN_201 -to
PIN_200 -to
PIN_199 -to
PIN_198 -to
PIN_197 -to
PIN_195 -to

PIN_179 -to
PIN_180 -to
PIN_181 -to
PIN_182 -to
PIN_185 -to
PIN_187 -to

S_DBI0]
S _DB[1]
S _DB[2]
S_DB[3]
S_DB[4]
S_DB[5]
S_DBI6]
S_DB[7]
S_DBIS8]
S_DB[9]
S_DB[10]
S _DB[11]
S _DB[12]
S_DBJ[13]
S _DB[14]
S_DBJ[15]

S_A[O]
S_A[1]
S_Al2]
S_A[3]
S_A[4]
S_A[5]



http://www.oshcn.com/

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

PIN_188 -to
PIN_189 -to
PIN_191 -to
PIN_192 -to
PIN_176 -to
PIN_193 -to

PIN_207 -to
PIN_151 -to
PIN_150 -to
PIN_161 -to
PIN_208 -to
PIN_160 -to
PIN_162 -to
PIN_152 -to
PIN_206 -to
PIN_163 -to

PIN_117 -to
PIN_118 -to
PIN_127 -to
PIN_128 -to
PIN_133 -to
PIN_134 -to
PIN_135 -to
PIN_137 -to

PIN_113 -to
PIN_115 -to
PIN_116 -to
PIN_114 -to

PIN_129 -to
PIN_131 -to
PIN_104 -to
PIN_132 -to
PIN_103 -to
PIN_102 -to
PIN_105 -to

S_A[6]
S_A[7]
S_A[8]
S_A[9]
S_A[10]
S_A[11]

S_CLK
S_BA[0]
S_BA[1]
S_nCAS
S_CKE
S_nRAS
S_nWE
S_nCS
S_DQMI1]
S_DQMI0]

USB_DBI0]
USB_DBJ1]
USB_DBI2]
USB_DBJ3]
USB_DB[4]
USB_DBJ5]
USB_DBI6]
USB_DBJ7]

USB_AO
USB_WR
USB_nINT
USB_RD

LAN_NnINT
LAN_nWOL
LAN_MOSI
LAN_MISO
LAN_SCK
LAN_CS
LAN_NnRST




set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment

set_location_assignment
set_location_assignment

set_location_assignment

set_location_assignment
set_location_assignment

set_location_assignment

PIN_142 -to
PIN_143 -to
PIN_144 -to
PIN_146 -to
PIN_145 -to

PIN_147 -to
PIN_149 -to

PIN_112 -to
PIN_110 -to

PIN_139 -to
PIN_138 -to

PIN_108 -to
PIN_106 -to
PIN_107 -to

PIN 44
PIN 43
PIN 46

-to
-to

VGAIO]
VGA[1]
VGAI2]
VGA_HS

LCD_AO

LCD_SI

LED[O]
LED[1]
LED[2]
LED[3]

KEY[O]
KEY[1]
KEY[2]
KEY[3]
KEY[4]

[2C_SDA
[2C_SCL

PS2_DAT
PS2_CLK

RTC_SCLK
RTC_nRST
RTC_DATA

DIG[0]
DIG[1]

-to DIG[2]




set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment
set_location_assignment

-to
-to
-to
-to

DIG[3]
DIG[4]
DIG[5]
DIGI[6]

-to DIG[7]
-to SEL[5]

-to
-to
-to

SEL[4]
SEL[3]
SEL[2]

-to SEL[1]

-to

SEL[O]
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PO. NIOSII I alfufsEZ (FAQ)

1. Q: NIOS gEfiZFRIZHA ?
A: NIOS LA TIZRIEE , ST2A BN MCU |, BrEPsEal LABEEI 100Mhz , b ARM7
EER , ARM7 BFPIER—AR )9 72Mhz A,

2. Q: NIOS B2ETLAA(ER SDRAM #1317 FLASH ?

A : B5tiRBB—T , SDRAM ZRIRIEITIEFM , FLASH 2RRFEREFCEN
( SDRAM g ESL | FLASH MRS ), R EEBRIAHE |, #BFEEE FLASH HhRYER,
KiBrZEI SDRAM 7, 2Af5H1E1T. FPGA IWEBEY memory ( onchip memory ) tKER
I\, VR AKRNFERFHRE T | BRLAFAISMT SDRAM |, LBV KRIRFIET. =
R AT ATLUSFFTAY FLASH 3858 E817A9 FLASH |, MBI AT ERE5 . &
SC EPCS1(4,16..)5 28817 FLASH , FRLAFRMITLFIAEREFHEARR , EFTUERE |
BEEBIIEERREAFKIH R,

3. QIRY Quartus I fHIFEMHEEIHEIR (BRE FTHIEFHEHEELIMIAT
HERAER?

Info: Started Programmer operation at Thu May 06 01:39:46 2010

Error: Application Nios2 on 127.0.0.1 is using the target device

Error: Operation failed

Info: Ended Programmer operation at Thu May 06 01:39:46 2010

A IXFMBRHIE JTAG BR2UT |, {RTEER NIOS TRY JTAG IhgE ( EbalFIA
BLASTER #HTTELIAE ) FATRXAATE* sof XK SETE JTAG BT FEAER )
EERREERREY JTAG BEEW AT . FRINEMERARIEEERR JTAG Ih8E , &
[EE & sof 3, HIFEZERICXEHER  —EBIR.

4. Q: METERBIILITHEREDS

The software setting(STF)file associated with this project is

damaged.This may be fixed by copying your source files into a new

c/c++ application project.For more details see the error log.

A BIIXMERNRRE TENFRIAESSY , BAEETIE , XY
FUAZ Niosll IDE YN FRFSHFAFS A , EERBZERNRMEAEETE
HRBITE 7,

5. QEfTRILM FEIRTER :

Using cable "USB-Blaster [USB-0]", device 1, instance 0x00
Pausing target processor: not responding.

Resetting and trying again: FAILED

Leaving target processor paused
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A BEIXFERZERNTICK NIOS #iZAIS L ( RESET ) HINSIMTY , SER
EJ9{RETARINAYS BRI M &5 tR 88 SEUXFRRIRATA .

6. Q: THEHIMLATRTES :
Error: Can't configure device. Expected JTAG ID code 0x020010DD for
device 1, but found JTAG ID code 0x020B40DD.

A : SOPC Fristss4AIFF AR ERIA—EL

7. Q: £ NOIS II h Bulid 532 hello_world #HBM THER , $EiRIRTH ¢

gdrive/c/altera/kits/nios2/components/altera_nios2/HAL/src/alt_busy

_sleep.c:68: error: parse error before '/' token FiEiZ £ &5 H

alt_busy sleep.c 3|i2.

A: X2 quartus F1 NIOS LA —EIERN  ARE TR INRE—EE
HE |, FeER%.

8. Q: 7£ SOPC f1 Generate N FEIREREAEIE?

Error: Generator program for module ‘epcs_controller’ did NOT run
successfully. RE7£ SOPC HIfII\ epcs_controller A& HIMLLERR , TTixE
B—A 7ol

A : [BIRERIRER Quartus 1 Nios ZEAIMRAA—EL,

9. Q: 7% Quartus Il REFEFEHMNTHEHRERD ?

Error: Can't place pins assigned to pin location Pin_AE24
(IOC_X65_Y2_N2)

ABENEEDEE PIN_AE24 T, HREEP—MUREFHAT LA T .

10. Q : #N{a7E NIOS 11 IDE TFIRIFEEZEEMENRERMAIEN?
A IE(E CTRLEE |, ERATEahZ 3 EaE REERIMTT |, A LURIIXE S SR
B, BEEALUANEZEEaE REE XAt .

11. Q : £ SOPC il Avalon Trisatate Bridge B , IR B Ti&i= , izi{A
figR?

Tri state bridge/tristate master requires a slave of type Avalon
tristate.Please add a slave of type Avalon tristate. Generate AR , ik
Generate

A EENEIE=SHANES 18 flash RI0E sopc FREEILLTY .

12. Q : 7Ef#f count_binary iXAMFIFES , HIA—/MEIR :
error: ‘BUTTON_PIO_IRQ' undeclared (first use in this function)
BUTTON_PIO_IRQ By{EUMAILEfEEN ?
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A IXAMEIRETRERTE sopc builder HEHIRY pio i IEHRES SEFFHNAR
— , BMREFEN—, 1€ pio AHEMNBZFRHECA button_pio,

13. Q : 7£ NIOS Il himiFRTHIRMI THERE AR ? FHIREAZH SOPC iRy
RAM 5l ?

region ram is full (count_binary.elf section .text). Region needs to be

24672 bytes larger.address 0x80c1lf8 of count_binary.elf

section .rwdata is not within region ram.Unable to reach edge_capture

(at 0x00800024) from the global pointer (at 0x0081419c) because the

offset (-82296) is out of the allowed range, -32678 to 32767

A HIXMERNIREZER T onchip memory, EBF—HZ FPGA IIERHY ram
BIR , ARLALRIE NIOS RUER , FTLISEIRE IR, SNRIARHILX AN , 10
—> SDRAM iz,

14. Q : 7£ NIOS Il IDE R T#2Y System Library #EIRHANXNLNEREMT A
B ? .text .rodata .rwdata 5 reset .exception XJ1/ Mttt 2 AR REZRHAL ?
A text : B .rodata: RIEHIEX , —REFHEHSEBEEE rwdatamifs
L EHIEXBINEE . bss IFHRMEIIIRILIIER.
.text — the actual executable code
.rodata — any read only data used in the execution of the code
.rwdata — where read/write variables and pointers are stored
heap — where dynamically allocated memory is located
stack — where function call parameters and other temporary data is stored

15. Q : £ NIOS II IDE Rifil , fmiFEIRIRIERS , I 7 TEANESR , 2
VA I

Using cable "ByteBlasterlIl [LPT1]", device 1, instance 0x00

Processor is already paused

Downloading 00000000 ( 0%)

Downloaded 57KB in 1.2s (47.5KB/s)

Verifying 00000000 ( 0%)

Verify failed

Leaving target processor paused

A: 1. SDRAM BB FAX , BEHMEARLEHB pll clock phase shift for
sdram_clk_out Fi&5% SDRAM FREEIEE T 1E:

2. SDRAM HUELART MIERHRFRIIEL )RR

3. AAEHRIAHR B TR EARIEZ EKLF#ESS ( non-volatile memory )
BEFERNTSEAB S SEXMER

4. Quartusll NEVAIRESERBER | Quartusll EABETEIRBEARY 10 O
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XM EHEE BESER LITest TIEALE R &IFEARN I0 OREA=E

5. USB-blaster I8, 5& JTAG BERIESIREAKX , JTAG RimAFE— 5L
RIFBRESRHTTH

6. FRRIRAY sdram BEiEREE CPU UIE SR iEREEI CPU BUERR L.

16. Q :7£ SOPC il 7T —4 200KB fJ onchip_memory , A+ 47E Quartus Il
FERTHIXMER ?
Error: Selected device has 105 RAM location(s) of type M4K RAM. However,
the current design needs more than 105 to successfully fit
A : SOPC #fJ onchip_memory #1 M4K RAM {RAFAR—MES. Quartus 11 #1
FFHIMXMER | ERETIRITHEE T AZSH M4K,

17. Q : XF sopc-builder Hireset address BIRE , —EIREAEEEA.

A :SOPC HiJ reset address 1SERIERESEPIGFEFRIB N EEIRMES |, 7
B7fEREM reset address [25f, SOPC Hfy exception address ISENRRFERFELIRR
BEMRAIMTS. W3R exception address #0 reset address ~—# , BRATRFEM reset
address [BEIEEHEHTE reset address SR FBRELIEIBIZNZ] exception address
NIOS II ®4HHY text address 1IBEMNEREFEITAIMS, MR text address #1 reset
address A~—#E , ABATEFM reset address BoifSIEIBHTE reset address 4bAIEE RIS
A3 NE text address , NIOS II {4 rodata address fSERIERISZEUERIF
Buth75, 0ER rodata address # reset address &~—#f , BRAFERM reset address [5E)
JEBHEMIE reset address A REEYESZNE] rodata address

NIOS II #{4H rwdata address IEERERESHIENEFRIBSG. WR rwdata
address 1 reset address &~—#¥ , BBAFERFM reset address FENEHEVIIAL rwdata
address 4RYENEEEERE.

18. Q : #Nfw#EE NIOS Il ZGhYTtae ?

A EEALNXIUNGEANFE
{5 Fg fast CPU 58U,

SR IS,
L51E SRAM Hhiz{T72R , SDRAM X2 , BRIgi%ktE FLASH HhizfT.,
ERARA RAM {EEERESR , A9t SRAM IRZ , &fai&k SDRAM,
10 HUEER/RATEERA DMA,
XIREFH TR EEEE B(EAZ CPU thERGE,
ERENEMAAFAFIES |, B 256 £aILUH , BI5(RAEN.
AeF HDL #&Rk5epk TAEIS ? 58 , WA HDL AR IMA I MR K SSAkIE
XA C2H,

O 00 N oot A W N R
L L S e 2

19. Q:NMIBEESHM
Verifying 000xxxxx ( 0%)
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Verify failed between address Oxxxxxx and 0xxxxxx

Leaving target processor paused

A : 1. BRERIE address [SEAA MR HIBHEIREM 488, —%E
IR A S 27 EeR. FIRTRITTIEERE sopc AL , 5iER system.h
AUMEIE , EHCARN HERRTRR(.

2. NERMHIRERERIER., REMMEELARSHEHRTERR , XNEEHYT
HNEBCIEEIRT , —BEttiEiER S HTIRZEE , #EHI verify failed 15
xe

3. #& sopc 1Y componet ERIEE., WMRZEEHSMAREDREE , X1EkD
ZAEIEESHE,

4. 15 Quartus PRI

o NES|HYEREIER  WR—NRL , FeEE—MER ;

® BHENITTIANR : £1XF 8. 16, 32 MIAVHNRTFAERS | XAt RRAAINGZE

0. 1, 2, BELEUaNRA 16 RIINEFiERS | BFABRIREALZ ADD[1] ,
i ADD[O]2A4FRY , EfttEHE.,

o HUERLEWENA IO O , XRREEZRHE,

e INRZE SDRAM , FEITEFHIRE PLL HIER.

5. Nios IDE GBI HiIRIHEEER.

20. Q 755 SDRAM # FLASH £ SOPC th (R REE FHi2FE FLASH R ,
{£ NIOS II A FLASH PROGRAMER T&RiH

# Programming flash with the project

"$SOPC_KIT_NIOS2/bin/nios2-flash-programmer™

--base=0x03000000

--cable="ByteBlasterll [LPT1]'

--sidp=0x04001038

--id=417604522

--timestamp=1257256685 "ext_flash.flash”

Empty flash content cannot be programmed or verified B8R, BRiR

15 flash RIZEUERZRH,

A : [RERE RESET VECTOR $§[AT SDRAM , RiiZig[M FLASH, EAXEETEH
HE— TR, TENETRERZ , reset vector $§ET SDRAM 5 flash F&BEXER
T BHASTEE flash .,

21. Q : Using cable "USB-Blaster [USB-0]", device 1, instance 0x00
Resetting and pausing target processor: OK

Reading System ID at address 0x00201040: verified

No CFI table found at address 0x00000000

Leaving target processor paused & FLASH BB IIX /MisE ?
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A XANEFLASH iRE0E , FE/LARETR

1. BUELNA ;

2. 16 f\7f0 8 (IR EDIELE |

3. 7£ SOPC builder FERIEESHY FLASH XKEUIFIHISESEL , FH17 FLASH &
=754
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