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[v Add file to cument project

2.33 REFTEXHER

HEEARRIEF, RMNEENERR: F—<2 PLLIP Z2WNOMEARN, XERNIFARSAE
AR, REHOIRERE, BEBRANTHE PLLIPZRE, JUSE (REIARS) BN
PRI—FF), FTRE Qsys_system REBRIMTREHN, EEFNNANR PLL IP ZH

B, £ Quartus Il A, FHMEEXZELZFH( Tools ]| —[ MegaWizard Plug-In Manager ]
HINE 2.34 FiomiE
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F b
&) MegaWizard Plug-In Manager [page 1] ﬁ

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

Which action do you want to perform?
@ Create a new custom megafunction variation
() Edit an existing custom megafunction variation

(7) Copy an existing custom megafunction variation

Copyright () 1991-2013 Altera Corporation

2.34 BIZ IPZmS |

HIMXEEZERT [Next> ], HMNTLUBTERZHTIRR ALTPLLIP #, thol AEHEHK
2 /O XX TR ALTPLL IP %, XERMNFBES PLL IP Zap&, XEFFBT LTRSS,
BNXERar &R PLL, WE 2.35 Firro

r [R———]
4 MegaWizard Plug-In Manager [page [ |
Which megafunction would you ke to customize?  yyhich device family will you be using? | Cydone IV E -
Select a megafunction from the list below
Which type of output file do you want to create?
a X _
©) AHDL
Y3, ALTLVDS_RX Al
e, ) YHDL
“u, ALTLVDS_TX ]
3, ALTMEMPHY @ Verilog HDL
| g ALTOCT What name do you want for the output file?
4, ALTRLL D:/Zircon_Qsys/Qsys_First/PLL [:]
\ ALTPLL_RECONFIG Output files will be generated using the dassic file structure
| %, ALTREMOTE_UPDATE

) [] Return to this page for another create operation
%, ALTTEMP_SEMSE I - - - .
S e o[ || Mote: To compile a project successfully in the Quartus IT software, your design
o Altera CRCERROR Verify v13 files must be in the project directory, in a library spedified in the Libraries page of
s, Altera GPIO Lite v13.1 the Options dialog box (Tools menu), or a library specified in the Libraries page
0t of the Settings dialog box {Assignments menu).
%, Altera GPIO w13.1
Y

m

* altera LVDS SerDes v13.1 Your current user library directories are:

4, Altera Phylite v13.1

o [ SO SR S,

. T | »

[ Cancel ” < Back ” Mext = Finish

2.35 EECE PLL @S A

Zircon Opto-Electronic Technology CO.,Ltd.
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BETRHMSE [Next> ] EAPLLIP ZEE@STE, WNE 2.36 . ATHAMERN

TrRREIRES R 50MHz, FTLAFRANX E PLL IP RIS $hi AT

RER 50Mhz,

,
% MegaWizard Plug-In Manager [page 30f 14] S S8 8 & & & & & =& & &

(=)

> Bandwidth/S:

Clock switchover

Currently selected device family:

inclkd

PLL

reset

Able to implement the requested PLL

co,
\nckec(

General

CTyaionz IV E

Use military temperature range devices only

Haow will the PLL outputs be generated?
@ Use the feedback path inside the PLL
@ In normal mode
() In source-synchronous compensation Mode
() In zero delay buffer mode
Connect the fbmimic port (bidirectional)
) With no compensation
Create an 'fbin' input for an external feedback (External Feedback Mode)
Which output clock will be compensated for?

Which device speed grade will you be using?

What is the frequency of the inclk0 input? 50,000
Setup PLL in LVDS mode Datarate: Mot Available Mbps
PLL Type
Which PLL type will you be using?
Fast PLL Enhanced PLL @ Select the PLL type automatically
Operation Mode

Cydone IVE

Match project/default

| Cancel || < Back H Next > H Einish |

2.36 PLL IP W AR E @ S E

BERREMNSE [Next>] #A “Inputs/Lock” TiE, WE 2.37 Firr. HFHNXEAR
3 FEAIAPINEE, FIUARIIZEEREASHUERE.

* MegaWizard Plug-In Manager [page 4 of 14] a

2% & 2 F2AE0 &

A=)

"2 AuTPLL

Clock switchover

inclkd

Able to implement the requested PLL

Optional Inputs

Create an ‘pllena’ input to selectively enable the PLL

| Create an 'areset input to asynchronously reset the PLL

Lock Qutput

Cychnz IV E

[ create locked' output

[ Enable self-reset on loss lock

Advanced Parameters
Using these parameters is recommended for advanced users only

[ Create output file(s) using the 'Advanced' PLL parameters

|] Create an 'pfdena’ input to selectively enable the phase /frequency detector

- Configurations with output dock(s) that use cascade counters are not supported

| Cancel H < Back || Next = || Einish |

—

2.37 PLL IP #% “Inputs/Lock” EcEBSMHE
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ETRBAN—8ES [ Next> ], HE)#EA “Output Clocks” TWHE, WE 2.38 fic. B TH
189 Qsys %éﬁﬂ’\]ﬁ%%ﬁ%?ﬂ 100MHz, HATXEEHEEZIRER 100MHz, LI#%S
Qsys EGFEH,

% MegaWizard Plug-In Manager [page 8 of 14]

& ALTPLL

- A=)
3 AL " s A 9AS 4o
About Documentation

[3]Output

c0 - Core/External Output Clock

Able to implement the requested PLL

Use this dock

Clock Tap Settings
Reguested Settings Actual Settings
@ Enter output dock frequency: 100.00000000 2 MHz = 100.000000 =
) Enter output dock parameters: -
W Clock multiplication factor £ . 2

= << Col
Clock division factor 1 : 1
[l Clock phase shift 0.00 = 0.00

Clock duty cyde (36) 50.00 = 50.00
Description Vah +
i [
Mote: The displayed internal settings of the Primary dock VCO frequency (MHz) 5 0 B
PLL is recommended for use by advanced Modulus for M counter 2
users only P |*| ‘r

Per Clock Feasibility Indicators
c0

2.38PLL IP #ZE R E DS E

ERREAMBET LAEZ ST [ Finish ], ERNRETIE. WE 2.39 i, XEHI
E45 PLL_inst.v 4%k E, PLL_inst.v IT—“&z ALTPLL IP #Z B4R ERERARS, MR
EEAEAR P AIRAD S FI R TR S 1E s DB o] AB I ER .

=
™
O==
™

%« MegaWizard Plug-In Manager [page 14 of 14] S ALT a& A8 248 - m
2 aLTPLL
[5] Summary

Turn on the files you wish to generate. A gray checkmark indicates 3 file that is automatically generated, and a
green checkmark indicates an optional file. Click Finish to generate the selected files, The state of each
checkbox is maintained in subsequent MegaWizard Flug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:
E:\Zircon_Qsys\First_Qsys\

File Description
PLL.v Variation file
{l PLL.ppf PinPlanner ports PPF file
[F1PLL.inc AHDL Indlude file
[TIPLL.cmp VHOL component dedaration file
i [CIPLL.bsF Quartus II symboal file
PLL_inst.v Instantiation template file
[F]PLL_bb.v Verilog HOL black-box file

| Cancel H < Back | | Einish |

239 PLL IP BB /S MR B S TE

Zircon Opto-Electronic Technology CO.,Ltd.
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FHA=dE [Finish ] 52 PLL IP AZB98I# . Quartus I ZRU4= BRI PLL IP %
BARINE TRRMAS, AT AT TR X Qsys_First FAEEIA AR PLL_inst.v 30, 1X
ERNBMAEL HRIBRB AT,

ETREBNENEBHZ, 52 Qsys_system RIEBEWTHREH, FH1HREF Qsys &
G, RINBEXEZHW [ Generate ] — [ HDL Example--- ] %I, s#HE 2.40 AisiA
Bo RNRAFBESE [Copy |, ETUERESFTNEHFHHITEL,

£ HDL Example : ﬁ

Tou can copy the example HDL below to declare an instance of your Osys system.

HIL Language: .\Ferilng v.

Example HDL

Osys_system wul
celle elk (“connected-to—ell eller), ff c
.reset_reset n (<cormected-to-reset_reset_mni), I reset. reset_n
_pio_led export (<commected—to—pio_led export), // pio_led export
.pio_key export (“comnected—to—pioc_ley export’) ff pio_key. export

¥

4| n | 3

| Copy || Clese |

2.40 Qsys REHE A HDL 145

ETRBIIMEEE Qsys RZAMNE Quartus || TIRIME R, #17wm1F, BEEESEELN
—LERTFIRIERIZMS A/ NEIR. NI LUBIY Quartus B84~ [ Assignment ] —
[ Settings ] # A\E 2.41 Fro~AH

http://www.fpga.gs/
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_+" Settings - First_Qsys P— . - & . C="=

Files
Libraries Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the
project.

4 Qperating Settings and Conditions
Voltage

Temperature File name:  Qsys_system/synthesis/Qsys_system.qip E]

4 Compilation Process Settings y 5 5
Early Timing Estimate File Name: Type Library  Design Entry/Synthesis Tool HDL Version
Incremental Compilation First_Qsys.v Verilog HOL File <Mone> Default
Physical Synthesis Optimizations > PLL.gp IP Variation File (.gip) <None:> Remove
4 EDA Tool Settings
Design Entry/Synthesis U
Simulation
Formal Verification
Board-Level
4 Analysis & Synthesis Settings
WYHDL Input
Werilog HDL Input W
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap II Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Settings
55N Analyzer

Down

Properties

2.41 % Qsys RFAN1ZI Quartus I E T2

BM1SF [ 133 Qsys_system/synthesis/Qsys_system.qip, XBETE, —EEiLE
mpE[Add] B, BELT [OK], SUESEIEERMNRINENZE. AMIxES, HiS
1£ Project Navigator @ OB ZIFH( TIEFHAMEHIXHE, WE 2.42 Frir.

|Project Navigator nE x| [
|Zr Files
@ Qsys_system/synthesis/Qsys_system.gip
Eﬂ First_Qsys.v
E] rLL.gip

(4% Hierarchy @ Files | ! Design Units | \ IP Com 1| }l

2.42 Project Navigator AT HE

XE, VBRI ITRIFSEE T, AT LUBEY Quartus Il 2R £+ B[ Processing ]
— [ Start Compilation ] ski#174%1%, tLoJLUBITREBEEFRREBEREHRTRIE, XENRZIERE
thEME BN EEmER. BRIEERZE. FEHRESxH, EIWE 2.43 fir.

Zircon Opto-Electronic Technology CO.,Ltd.
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.
€ QuartusI1 64-Bit - D:/Zircon_Qsys/Qsys_First/Qsys First - Qsys_First =
Bie Edt Vew Project Assgnments Processing Tools Window Help Search altera.com )
Ddd %D 9 fefe. -] D PP HO RSP Ae
Project Navigator LEFIE™ Qsys_Firsta o|e Compilation Report - Gsys_First
[ Fles [Table of Contents 8
4 Qsys_system/synthesis [Qsys_system.qip B3 Flow Summary Flow Status Successful - Sat May 21 16:30:12 2016
B8 Qsys_Firsty 2 Flow settngs Quartus IT 64-5it Version 13.1,0 Buid 162 10/23/2013 53 Ful Version
b PLL.gp = A fault Global Revision Name Qsys_First
: Flow Non-Defauit Global Settings Top-level Entity Name Qsys_First
E Flow Elapsed Time Famiy Cydone IVE
=R Flow 05 Summary Device EP4CE10F17C8
[ FlowLog Timing Models Final
b 7 Analysis & Synthesis Total logic elements 3,665 /10,320 (36 %)
» £ At Total combinational functions 3,372 10,320 { 33 %)
_ e Decicated logic registers 2,027/10,320 (20 %)
) Flow Messages Total registers 2027
(i) Flow Suppressed Messages Total pins 4/180 (2%)
b [ Assembler Total virtuzl pins 0
[} TimeQuest Timing Analyzer  Total memory bits 309,120 /423,936 (73 %)
Embedded Multiplier 3-bit elements 446 (9 %)
Total PLLs 1/2(50%)
y vierarchy | Fies | of Desgnunts | *LPc 4|p
[Tasks Aax|
IFlow: [compilation v [customize... |
I Task 2|
[ 4 P Compile Design
L 4 B Analysis & Synthesis
f ] Edit Settings E
i =9 View Report
L B Analysis &Elaboration
> B Partition Merge
4 [ Netfist Viewers
& RTL Viewer
@ State Machine Viewer
3] Technology Map Viewer (Post-+Happin
I B Nesinn assistant Prst-Mannind) 2
< m I3 <« m *
x| [ﬁ T <asearchs> v
@
RllType ID Message o
» (}) 332146 Worst-case removal slack is 0.567
» (}) 332146 Worst-case minimum pulse widch slack is 49,464
b (j) 332114 Report Metastability: Found 2 synchronizer chains.
i) 332102 Desion is not fully constrained for setup reguirements
fl i) 332102 Design is not fully constrained for hold requirements
b G Quartus IT §4-Bit TimeQuest Timing Bnalyzer was successful, 0 srrors, 21 warnings 5
g| () 293000 Quartus IT Full Compilation was successful. 0 errors, 38 warnings -
Bl el i J o
=\ System J\ Processing (422) /
100%  00:00:42

243 HiFTRAENREED

Py

FETRREANIEER}IT Quartus | EFHPETIE, BE 10, HEREEH, TEHIIMOX
HITIRE . BEAHNTLUEIL Quartus Il BFZ 2= [ Assignment | — [ Device ], AEH
{117£ Device EEH % [ Device and Pin Options--- ]| # AE 2.44 Fi~EEE 10,

http://www.fpga.gs/
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F Y
@_:g' Device and Pin Options - First_Qsys g
Category:
General Dual-Purpose Pins
Configuration
Programming Files Spedify how dual-purpose pins should be used after device configuration is complete. The default
Unused Pins settings for each pin depend on the current configuration scheme selected in the Configuration tab,
Dual-Purpose Pins which is: Active Serial
Capaditive Loading Mote: For HardCopy, these settings apply to the FPGA prototype device.
Board Trace Model ]
1/0 Timing Dual-purpose pins:
L \J'OHBlgE Mame Value
Pin P t
Elrr:orT:JCeegz;on CRC DCLK Use as regular IjO
CvP Settings Data[0] Use as regular I/0
I Partial Reconfiguration Data[1]/ASDO Use as regular 10
Data[7..2] Use as regular I/0 [
FLASH_nCE/nCS0 Use as regular I/0
Other Active Parallel pins Use as regular Ij0
\ nCEQ Use as regular Ij0
|
||
||
U
Description:
Specifies how the nCEQ pin should be used when the device is operating in user mode after
I configuration is complete. The nCEQ pin can be reserved as dedicated nCEQ programming pin or a
I regular 10 pin.
||
U

i [ QK H Cancel ” Help ]

= — = e

2.44 %8 10 F|E

B TRIANMER AN Unused Pins TUE, R BEASIMHITIRE, %BE 245 Fx,
BAREMSIIMRENSEBA, X LBE FPGA (B NMEMR s [ IERHANS BEIRS.

Zircon Opto-Electronic Technology CO.,Ltd.
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F Y
%z Device and Pin Options - First_Qsys ﬁ
Category:
Configuration
Programming Files Spedify device-wide options for reserving all unused pins on the device. To reserve individual dual-
Tt purpose configuration pins, go to the Dual-Purpose Pins tab. To reserve other pins individually, use

Dusl-Purpose Pins the Assignment Editor,

Capacditive Loading ) = =
Board Trace Model Reserve all unused pins: | As input tristated -
IO Timing

L Voltage

Pin Placement

Error Detection CRC

CwP Settings

Partial Reconfiguration

Description:

Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated, as
I outputs that drive ground, as outputs that drive an unspecified signal, as input tri-stated with bus-
hold, or as input tri-stated with weak pull-up.

[ QK H Cancel ” Help ]

245 REASIIMRER®E

R/EFHA1EIT Quartus || 4 ER PR [ Assignments ] — [ Pin Planner ] 3%&IR #4798
S, NE 2.46 P

® | Named: = - Edit: | 3 ||«*

g ame Direction Location 1/ Bank VREF Group Fitter Location 1/0 Standard
i Input PIN_E1 1 B1 _NO PIN_E1 2.5V (default)
in_ KEY_PIO Input PIN_RS 4 B4_ND PIN_R12 2.5V (default)
9”% LED_PIO Qutput PIN_R11 S B4_NO PIN_T11 2.5V (default)
n_ RST N Input PIN_F11 7 B7_NO PIN_F10 2.5V (default)

<<new node>>

2.46 SIS ERE
REHNERTRERmE, ERFLET, JEFAERSZEEE, EXEARASEIMNZT
28 RINEIFE T RAS, B4 Qsys First.sof B FPGA & X4t . TEEAIFki
fR— T .sof T 22 B FPGA BT E,
(1) @d USB-Blaster T E8IEET L RFNTEN, 18 A4 FFLIREIR, WE 2.47 Fi7x;

http://www.fpga.gs/
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§2

W 051
B a4 00 2rsr1
o b10 m

1. by 046 R84 VIO
09 oo v

'“Eu ._mx:i

e =

L4 ca9 cs:«

2 O

247 ¥B

R29 RB1RBZ RERIZREG RESRSERSS
pEpREanEn
Budad

ANRARAR[DERDR
[ERER SR RUR R R

ZIRCON

8 A4 TFRIRBIRTERE

(2) £ Quartus Il Z4FAHERE [ Tools ] — [ Programmer ], T 4miZss & O/EHRmBIZRS

-~

B A Hardware Setup 2B 22 %%, MEBHRERE, TLISE (KoL
BSFM) RINER. WE 2.48 FR;
% Programmer - Dv/Zircon_Qsys/Qsys_First/Qsys_First - Qsys_First - [output_files/Qsys_First.cdf] = B B
B, EE Al St cxcnancn
| L; Hardware Semp...] No Hardware | Mode: [JTAG - ] Progress: ’ ]
Enable real-time ISP to allow background programming (for MAX II and MAX V devices)
BT
Ak Hardware Setup — — - u Blank- Examine
il Start Check
@ Stop Hardware Settings ITAGG Settings ‘\ @,ﬁ%?%ﬁ%%—ﬂiﬁi.%u SB-BI asteriﬁ%—
Select a programming hardware setup to use When programming devices. This programming
# Auto Detect hardware setup applies only to the current pro mer window.
{ Delete Currently selected hardware:  |Na Hardware -

| Change File. ..
‘A Save File
(4 Add Device. ..
Thaup

J% pown

Available hardware items

Hardware
USB-Blaster

Mo Hardware
LISB-Blaster [USB-0]

Server
Local

Port
USsE-0

Remove Hardware

@5 CloseflmT

2.48 USB-Blaster &

BIEERE

Zircon Opto-Electronic Technology CO.,Ltd.
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(3) FTHECE S (Qsys_First.sof ), #INTHAER, #1R Program/Configure TRIFAE
e, REsd [ Start ] 1251, FBERERE ST FPGA #1TECE, Progress 28
REEHE, WE 2.49 Fir.

(8 Yy
‘% Programmer - D:/Zircon_Qsys/Qsys_First/Qsys_First - Qsys_First - [output_files/Qsys_First.cdf] N @M
A
Ei Edi i roCessi Tools  Window Help = . WETTRRNTS Search altera. col
T I iR blatter \ il ToE smon @
2, Hardware Setup...] UsB-Blaster [USE-0] I Mode: I[JTRG e ]I Progress: [ @ngrﬁ’%ﬁ ]l
Enable real-time ISP to allow background programming (for MAX II and MAX V devices)
m File Device Checksum Usercode Program/ Verify Blank- Examine
Il Configure Check
™ output_files/Qsys_First.sof EP4CE10F17 00353467 00353467
i Stop \
s+ LT ER 3 Tk
I @S EStartF E T 3 i T
{ Delete
[ Add File. ..
Nl | [ change File...
—y thang= e ] [T b
b save File
i up ATERD,
oI r"
T pown —
| EP4CE10F17
TDO
4

249 REEETMTH

R RPtR TREEX A T3 FPGA 1, 2H/5 FPGA PRIECEHIERGE R, TSR
EXHBNELREFN EPCS 254, £ LBIEA EPCS X FPGA #{TRE, FANEN 2.3
THRRNE. B, BAEoTEs, TEEHITET Nios Il SBT for Eclipse BIA 475 AR
-I’—I—O

2.2.4 1M Nios |l SBT Eclipse 3 HF12F

AT LUEIT Quartus |l ZEsz g2t ig[ Toos ]| Nios I SBT for Eclipse ), 3k/2 %) Nios
Il SBT for Eclipse. FTFF Nios Il SBT for Eclipse /&, &4ti# 4 AJ= Workspace Launcher T,
A 2.50 Fiix.

http://www.fpga.gs/
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= Workspace Launcher : _‘_- - S|

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: D:\Zircon_Qsys\Qsys_First\software

[[]Use this as the default and do not ask again

- Browse...

| o

|| cancel

2.50 % & Nios Il SBT for Eclipse TEZ 8]

RNTHEIRRNEE, 114 Nios Il SBT for Eclipse TI2XXHRARAIA Quartus Il T2

B Qsys_First X4~ A9 software #1,

EERTHEREE, Hi1S® [ OK] #A Nios Il SBT for Eclipse ZAE4RETE T, TiZNR
‘EABE TR FZEA] File ] = [ New ] —[ Nios Il Application and BSP from Template ],

KITFHETIERS, WE 2.51 s,

Zircon Opto-Electronic Technology CO.,Ltd.
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i -
= Mios II Application and BSP from Template — . uﬂlﬁ

Nios I Software Examples

Create a new application and board support package based on a software example
template

Target hardware information

SOPC Information File name:  DA\Zircon_Qsys\Qsys_First\Qsys_system.sopcinfo B

CPU name: nios2_gsys =

Application project

Project name: | Qsys First

Use default location

Project location: | DA\Zircon_Qsys\Qsys_First\software\Qsys_First

Project template

Templates Template description
Blank Project = | Hello Warld prints 'Hello from Nios II' to STDOUT. »
Board Diagnostics I I
Count Binary —|| This example runs with or without the MicroC/OS-II 1
Float2 Functionality “|| RTOS and requires an STDOUT device in your system's |~
Float2 GCC hardware.
Float2 Performance B m
Hello Freestanding For details, click Finish to create the project and refer
Hello MicroC/OS-11 to the readme.txt file in the project directory.
!
'rf%l - The BSP for this template is based on the Altera HAL

(‘?:J = Back l MNext = I [ Finish l [ Cancel

2.51 FIFF#E Eclipse TI20S

FMEE [ | 124RIESE Qsys_First TRESHFE T Qsys_system.sopcinfo, BIFEEH
BIEH&IT RS, XS, Nios Il SBT for Eclipse B44 BniRBIFHAFE Qsys £G4 CPU &
M, R DB IFRIERE —ERILERNAE Qsys REFRIKAIA Nios I CPU #Zan & 79
nios2_qsys. Tk, B4 I Nios Il SBT for Eclipse ZEH A TIZENEZIR, XBEHE
MO LUEESR, RIXEHMHZ N Qsys_First, TEFKNIFERE T aSF I Project template
BO, ZEOFRELIHFNRMA TR, RNTLUEREFH—, IBESEERCRZES
T2, “ARITLUERE Bland Project (2H T2 ), =2BHEMNBCEREHRE. XER]
FELEMR B TR, RADEZRHE Hello World #iR T2, AERNAZEIEHER T
EBAEMBE, —MBERTXEEATREENERS, LEHE,

WEGIRE, BNMETLEEST [ Finish | RERTI200E, XA, RE%H, £ Nios

http://www.fpga.gs/
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Il SBT for Eclipse #EHIZM Project Explorer @ O HIM A N H T2 Qsys_First A
Qsys_First_bsp, Qsys_First & C/C++N BT 2, m Qsys_First bsp 2R Qsys_system &
REHMATHNRSE, X TREAEMNFMRERTSE 3.2 HHNA. WE 2.52 Fix.

= Nios Il - Qsys_First/hello_world.c - Eclipse ' . AR X
Fle Edit Source Refactor Navigate Search Run Project Niosll Window Help
i gl g -&-d-@r F-0-%r &S S~ &y~ §l - vy 5 [@Nios 1) T /e
[t Project Explorer &2 = B[ [q hello.world.c 52 = B8 outline 2 =08
ject Expl
BG|e || F n CR L.
: 2| "Hello world” example. z NN
=5 Qsys_First o stdio.h
(i Includes This example prints "Hello from Nigs II' to the STDOUT stream. It runs on ® main() :int
1@ hello_world.c the Njgs IT full_featured’, , and “low cost’ example
= designs. T ut the Micro II RTOS and requires a STDOUT
5] create-this-app device in
[ Makefile ted application is ~69 kbytes by default
B readmenst using the standard reference design.
& Qsys_First_bsp [Qsys_system] For a reduced footprint version of this template, and an explanation of how
to reduce the memory footprint for a given application, see the
“small_hello world" template.
i #include <stdio.h>
int main()
printf(“Hello from Nios II!\n");
[l return 8;
¥
[l
« v
2 Problems [ Tasks| El Console &2 [ Properties S B HE&ItBE-i-=0
CDT Build Console [Qsys._First]
==*% Clean-only build of configuration Nios II for preject Qsys First **=*
make clean
[Qsys_First clean complete]
=== Build Finished ****
| c
ng Writable Smartlnsert | 1:1 !

B 2.52 A Ti20I2/EMRHGRE

TEHNGRIEZEAIZFH Qsys_First T2, RIS EHRIESRE [ Build Project ] #47
TiE%miE, NsEBIME 2.53 ArriEiz.

{j‘_‘ Problems \2 Tasks | Bl Consale &1 =l Properties L4 .| '—ﬂ 5™ | = e -3 =0
CDT Build Console [Qsys_First]
Info: Compiling hello_werld.c to cbj/default/hello_world.o -

nios2-elf-gcc -xc -MP -MMD -c -I../Qsys_First_bsp//HAL/inc -I../Qsys_First_bsp/ -I../Qsys_First_bsp//drivers/inc
-DSYSTEM_BUS_WIDTH=32 -pipe -D_ hal__ -DALT_NO_INSTRUCTION_EMULATION -DALT SINGLE_THREADED  -08 -g -Wall  -mhw-div
-mhw-mul -mno-hw-mulx -o obj/default/hello_world.o helle_world.c

Info: Linking Qsys_First.elf

nios2-elf-g++ -T'../Qsys_First_bsp//linker.x' -msys-crt@="../Qsys_First_bsp//obj/HAL/src/crt@.c’ -msys-lib=hal bsp
-L../Qsys_First_bsp/ -Wl,-Map=0sys_First.map -08 -g -Wall -mhw-div -mhw-mul -mno-hw-mulx -o Qsys_First.elf
obj/default/hello_world.c -1m
c:faltera/13.1/nios2eds/bin/gnu/h-i686-mingw32/bin/. . /1ib/gcc/nios2-elf/4.7.3/../../../. ./ .. /H-1686-mingw32/nios2-elf/bin/1
d.exe: Qsys First.elf section ~.text' will not fit in region “onchip_ram’
c:/altera/13.1/nios2eds/bin/gnu/h-1686-mingw32/bin/. ./1ib/gcc/nios2-elf/4.7.3/../../../. ./ .. /H-1686-mingw32/nios2-elf/bin/1
d.exe: address @xl6dfc of Qsys First.elf section "~ .rwdata' is not within region “onchip ram’
c:faltera/13.1/nios2eds/bin/gnu/h-i686-mingw32/bin/. . /1ib/gcc/nios2-elf/4.7.3/../../../. ./ .. /H-1686-mingw32/nios2-elf/bin/1
d.exe: address @x18b24 of Qsys First.elf section ~.bss' is not within region “onchip_ram’
c:/faltera/13.1/nios2eds/bin/gnu/h-1686-mingw32/bin/../1ib/gcc/nios2-elf/4.7.3/../../. /.. /.. /H-168B6-mingw32/nios2-elf/bin/1
d.exe: address @xl6dfc of Qsys First.elf section ~.rwdata' is not within region “onchip_ram'
c:/altera/13.1/nios2eds/bin/gnu/h-1686-mingw32/bin/. . /1ib/gcc/nios2-elf/4.7.3/. . /. ./ . /. . /.. /H-1686-mingw32/nios2-elf/bin/1
d.exe: address @x18b24 of Qsys First.elf section ~.bss' is not within region “onchip ram’
c:faltera/13.1/nios2eds/bin/gnu/h-i686-mingw32/bin/. . /1ib/gcc/nios2-elf/4.7.3/../../../. ./ .. /H-1686-mingw32/nios2-elf/bin/1
d.exe: region “onchip_ram’ overflowed by 15148 bytes

collect2.exe: error: ld returned 1 exit status

make: *** [Qsys First.elf] Error 1

m|

*#**% guild Finished **** |:

2 53 ﬁl*%ﬁ\% I:l/L_z\j:ﬂET
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HEMTUMBREEIRTFER, EEFREAN], REI onchip_ram X/M iz, FixHB 15140bytes
MRADE B FR, hREERE, —MEER Hellow world RIBERIX AR, 20K AW
BESBERAT, W1, BRIZE 15140bytes - FIBIRAT, 8FE, HKNBEB! Nios BOR
BEWHEBEREZ, XERMNEFFEAUWTAHAAHTROKRIBE., RNAREFELEZFAN
Qsys_First T#2, fEHINASZSEFH%ERE [ Nios Il ] — [ BSP Editor--+ ] BIMANE 2.54 Fi~&E
Ho

= Nios Il BSP Editor - D:\Zircon_Qsys\Qsys_First\software\Qsys_First_bsp\settings.bsp =aney X

File Edit Tools Help

Main | Software Packages | Drivers | Linker Script | Enable File Generation I Target BSP Dlrecbory‘

SOPC Information file:  D:\ircon_Qsys\Qsys_First\Qsys_system.sopcinfo
CPUname: nios2_gsys
Operating system: Altera HAL Version: | default =
BSP target directory:  D:\Zircon_Qsys\Qsys_First\software\Qsys_First_bsp

=+ Comman B [7] enable_c_plus_plus e
E-hal |E‘
enable_clean_exit
~gys_clk_timer O - - b
~timestamp_timer enable_exit i
~stdin
-stdout [7] enable_gprof
~stderr = [] enable_instruction_related_exceptions_api
~enable_smal_c_library
enable_gprof [] enable_lightweight_device_driver_api
enable_reduced_device_drivers [] enable_mul_div_emulation
enable_sim_optimize
=-linker enable_reduced_device_drivers
enab\efexceptlon_.stack [] enable_runtime_stack_checking
exception_stack_size L4
--@xception_stack_memory_region_r [T] enable_sim_optimize
-~enable_interrupt_stack
— = enable_small_c_libra
-~-interrupt_stack_size I = - &
--interrupt_stack_memory_region_nz ™ enable_sopc_sysid_check
4 m | + -
Information |PrubIEm5 Processing
@ Mapped module: “sysid_gsys” to use the default driver version. -

(@ Mapped module: “jtag_uart” to use the default driver version.

@ Finished loading drivers from ensemble report.

@ Loading BSP settings from settings file.

@ Finished loading SOPC Builder system info file "D:\Zircon_Qsys\Qsys_First\Qsys_system,sopdnfo”™
@ Setting "hal.enable_c_plus_plus” set to "false™

(@ setting "hal.enable_dean_exit™ set to "false™.

@ Setting "hal.enable_reduced_device_drivers” set to “true”, @
(@ setting "hal.enable_small_c_library” set to “true”,

1 |

Generate ] [ Exit

2.54 Nios Il BSP Editor Bc& i

TEEMNMRNA—TRILNE

(1) enable_c_plus_plus: HFHMXERME C BEREBENRHEIETF, FTLUXEFKA]
o U ANETR A 32,

(2) enable_clean_exit: HiZEIUEFRS, RAZEA main()RERER exit(), A exit()
B, B5T5 /0 ZHX, AR _exit(). MIZEIMARIERE, RFZEER_exit(),
EDEREFTE. WTFRARRSEREFR, —REARN main(iREl, ATLUZEIH
A LAARIEA,

(38) enable_reduced_device_drivers: HAL AL IRSRIIMEIR M T IAMIRENE . —Fh2H
ITIRER, @ﬁﬁ%%ﬁﬁ’\]ﬁ&z&; —MR/NEERE, BIANERT, HAL RAEAR
RIBEAAIRA, TTLUEIY [ enable_reduced_device_drivers | MRS/ N30k
K, N RBBE,

(4) enalbe_small_c_library: SEEE ANSIC tREEBRENERFHRARNERES, HAL 12144
T—RINZLIHTIHIH ANSI C tnEE, SAESNPRE, HMNTLLED
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[ enalbe_small_c_library ] #EISRIEZRFHHI ANSI C FrEE.
EERER, Biat [ Generate ], AESd [ Exit], B— X7 [ Build Project ] T72
g%, WA 2.55 firr.

[:_ Problems | ¥4 Tasks | El Console &3 = Properties &4 | ul i ll| = EB~-ry~>=0
CDT Build Console [Qsys_First]

obj/drivers/src/altera_avalon_jtag_uart_read.c obj/drivers/src/altera_avalon_jtag_uart_write.o -
obj/drivers/src/altera_avalon_sysid_gsys.o

[BSP build complete]

Info: Linking Qsys_First.elf

nios2-elf-g++ -T'../Qsys_First_bsp//linker.x' -msys-crt@='../Qsys_First_bsp//obj/HAL/src/crt@.0' -msys-lib=hal_bsp
-L../Qsys_First_bsp/ -msmallc -Wl,-Map=Qsys_First.map -08 -g -Wall -mhw-div -mhw-mul -mno-hw-mulx -o Qsys_First.elf
obj/default/hello_world.c -1m

nios2-elf-insert Qsys_First.elf --thread_model hal --cpu_name nios2 qsys --gsys true --simulation_enabled false --id @
--sidp @x5028 --timestamp 1463818986 --stderr_dev jtag_uart --stdin_dev jtag uart --stdout_dev jtag_uart

--sopc_system_name Qsys_system --quartus_project_dir "D:/Zircon_Qsys/Qsys_First" --sopcinfo
D:/Zircon_Qsys/Qsys_First/Qsys_system.sopcinfo

Info: (Qsys_First.elf) 5588 Bytes program size (code + initialized data).

Info: 13 KBytes free for stack + heap.

Info: Creating Qsys_First.objdump

niogs2-elf-objdump --disassemble --syms --all-header --source Qsys_First.elf »Qsys_First.objdump
[Qsys_First build complete]

“xxx Build Finished ****
2.55 fmiEpINERERIER

XERNMMKRBBRNOEAURE, TENE 55088 MRBSVIAWENE, XNFRHRNMN
20KB B onchip_RAM RiG2/N\E—1%, XEZIE: BRAMHTUBARRDRIDE, BEHIS
FhamREEAZMEOR, FAUAREER. BRISREN, 5XAMLK, Clean Project {15
EBRmE, WX—TE2E2MHAES

—IERE R, BRAFAIF KA Hello world TN FNOBEUHRAREESE, AT
¥a T %k Frist_Qsys.elf X281, HMNEHERN S, B—=, TRIREEZIET USB-Blaster T2k
BEEEUBNIFTATHARIRBIR, £, ®iF Quartus Il ZHEHH) Programmer 254
BNBHERSK Qsys_First.sof THEF &R, R EFHSEERTEM, BEATA I LUHITHAT
MT~—, B4 Qsys_First T2, EHIMAIFEB=F1ESE [ Run As ] — [ Nios Il Hardware ],
HIE 2.56 Fr7R i H .
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-
= Run Configurations M

Create, manage, and run configurations
The expected Stdout device name does not match the selected target byte stream device name.
= [T e
REER | S Mame: First_Qsys Nios II Hardware configuration
type filter text Project (l Target Connection . % Debuggeﬂ Es Source| 2 Common}

»

Z++ Application
Z++ Remote Application

Refresh Connections ]

inch Group € Device ID Instance ID Name Architecture [

35 Il Hardware Rezolve Names

First_Qsys Mios Il Hardware o [

System ID Properties... ]

Frist_Eclipse Mios I Hardwar
35 11 Hardware v2 (beta)

35 II ModelSim

35 I ModelSim v2 (beta)

m

€ Device ID Instance ID Name Version

fo & jdi files extracted from ELF =

4 L[} 2 [

Filter matched 9 of 9 items

@ [ R || Cose |

2.56 Run Configurations B & 1@

A E Iz mE i Target Connection Wr$s, 7 Target Connection & M A 8.3 Refresh
Connections ] #&4l/5, RHESBNRBIHNIF LR LW Qsys RE, F4EH Qsys KRR —
=8, BMSE [ Run ), i2FES B4 Frist_Qsys.elf XX T ET & B ITIET.
WA 2.57 Firrso

= Problems (Z. Tasks (E Console (El Properties (m Mios 1T Console &2 5 ¥ =0

First_Qsys Nios | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jaguart_0

Hello from Mios ITI!

257 EFETRNEREN

Nios Il SBT for Eclipse FENTERABEBFE—IXENED, BIMEOMALIFEN
gE. A TEREHTEENFEEOARESEAON— IR ZNNEEE. BESITUB T HHSE
B—AITRE. NEEATURESRHEM IR, THRIMBIBHEEHITIERE, T IURNIT
F e miEss, BERD—HNZREE M RESLTRERS. ELERE EMNEFEMT AL
REFIRE RN FRERSHRESREER . EREXPHE MR B AT RIS
&, ®B Y SHRERFIXNMRERFHIRNTELEERRT. BETXRNRBEEL
hello_world.c FREIREEHLET LASER AR &, A4 hello_world.c SUFREIRIBER,
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WMARAD 2.2 Afivws
K15 2.2 hello_world.c A
L e T T S
2 //-- 34 : hello world.c
3 //-- ik D (A B P IET] LED 52K
4 //-- BITHE : 2014-1-1
5 //-- 1E& : Zircon Opto-Electronic Technology CO.,Ltd.
S
7 #include <stdio.h> / 7 BRAE R N SRS
8  #include "system.h" [/ RS0
9 #include "altera_avalon pio _regs.h" //pio ZAFaEk
10  #include "alt types.h" Yk e
11 #include "sys/alt irqg.h" / /o
12
13 alt u8 LED Toggle = 0; //LED RZS P4 Jsy A8 &
14
T
6 //-- & : KeyDown_interrupts()
17 //-- DIk 2 RS TR

18 //-- WAZH : context: AT WPIRS A ; id : thIbTS, 1X AR H

19 //-- @ihZH &

P | fffomm = s s o e e e e e e oo
21 static void KeyDown interrupts(void* context, alt u32 id)

2 | 4

23 /* T LED I EAVIRES */

24 LED Toggle = ~LED Toggle;

25 /¥ TR A AR K/

26 IOWR ALTERA AVALON PIO EDGE CAP(PIO KEY BASE, 0x1);

27}

28

%) | fffom==mocmccooccsmscmmosmnconmcsocosmossmonocoomosmoamoosenocoomooeonmoooae
30 //-- 4 Init Interrupt()

31 //-- Ui SRl EyEld

32 //-- WMASH 7

33 //-- WiliZH 7

8 | fff=================================cccccccc=cc===============================
35 void Init Interrupt(void)

37 /* JFKEY KRl */

38 IOWR ALTERA AVALON PIO IRQ MASK(PIO KEY BASE, 0x1);

39 /¥ SRR A A A */

40 IOWR ALTERA AVALON PIO EDGE CAP(PIO KEY BASE, 0x1);

41 /¥ GEM RS TR */

42 alt irq register(PIO _KEY IRQ, NULL, KeyDown interrupts);
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43}

44

(8 | f}floccooo00000000000000000500000000500000050005050000000050505050000000000005C
46 //-- &R : main()

47 //-- Thee N I N

48 //-- MASH : &

49 //-- Wz &

B0 | f}locccoco0000000000000000500000000500000050006050500000050505050000000000005C
51 int main(void)

52

53 printf("Code Running...");

54 Init Interrupt();

55

56 while(1)

57 {

58 IOWR ALTERA AVALON PIO DATA(PIO LED BASE, LED Toggle);

59 }

60

61 return(0);

62 }

HTFZREFRIBLLCIEENE, FMURNTMABE SN CBESTHTHE 7. XERIE
PR R, F—SeEFRINStIE R INEIRE, XEAFFARNS TS ESE 321 T
NAB. BZLRBIRANERREFRPITREA, XESFARNS T LSESE 3.2.5 HHHN
R, RBERTER, BTRERMAFZIETHEERMNN M FLRIRATRIE, BERNEE
7£ Quartus Il 24045 Qsys_First.sof N ZEFH AR A4 FF&MR, Qsys_First.sof & =m/E,
HANEF B Eclipse BAFF4 Qsys_First.elf KT HZERHNIA A4 FF&MR, Qsys_Firstelf ™
e, K CREFBEEIITERNN AL FAIRLE, BNTLUESR A4 FERER D1
Wom, WME 2.58 Firo
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K 2.58 A4 FFARizTHE

SRR, 1AL Eclipse BRIz H AR BRI HMAITENER, WE 2.59 Fix.

E'd, Problems FZ, Tasks (E Console ﬂj Properties (m Mios II Conscle &2 Ex ™

News_configuration - cable: USB-Blaster on localhest [USB-0] device ID: 1 instance ID: 0 name: taguart_0

Code Bunming. . .

2.59 Eclipse AR &G PITENRE R E

LERT, ANRFANVIZ T ARIBIZE KEYT, A A4 FFAIR R D1 e BR, HIMNB—RIET,
Dl e m=. 2, HNMEATENTRE. KRERNBUREE—R, UREEGRERN

, FER EABIERZTER, RARNOEFFERR, RNTUEBSFHKBRR. SohiE
RIEFMBENETEFREL, RNAREFRLIZFH Qsys_First T2, EHIM E’]xiﬂPE’] L ES
[ Debug As ] — [ Nios Il Hardwar ], FEHIROXHEEFFHK(IRE [ Yes ], Bzl B
PANE 2.60 Fr~ i d .
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.
2 Nios Il Debug - Qsys_First/hello_world.c - Eclipse

BT

File Edit Source Refactor Navigate Search Run Project Miosll Window Help

g B -0~ @S P ¢ iH-HrmerD - [ [35 Nios I Deb... |
Debug i 3 = e S| = Variables ‘o Breakpoints| Mii Registers| [J Memory =
3% Debug 5 P g ] 3R 5 T [=RiC bles 52 . % ki it i] =}
4 P New_configuration [Nios I Hardware] HE| & X% g7

4 &2 Altera CDI GDB Debugger (16-5-21 F4F6:22) (Suspended) Name Value
4 1 Thread [1] (Suspended: Breakpoint hit)
= 1 main0 hello_world.c:53 0x000102a0
& <terminated, exit value: 0=nios2-download (16-5-21 F4F6:22)
o nios2-download (16-5-21 F&6:22)
o nios2-elf-gdb (16-5-21 F&6:22)
« »
[8) hello world.c 52 = 0[BE Outline =8
i o R IO I
/ U stdioh
o systemh
2 sltera_avalon_pio_regs.h
o alt types.h
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 3 sysfaltirgh
@® LED Toggle : alt_ud
printf(“Code Running..."); © * KeyDown_interruptsivoid®, alt u32) : void
Init_Interrupt(); e Tnit Interruptivoid) : void
while(1) | @ mainfvoid) : int
IOWR_ALTERA_AVALON_PIO_DATA(PIO_LED_BASE, LED_Toggle);
} L
return(e);
’
El Console | ) Tasks | Nios Il Console £1 BE&~ o)y
lion - cable: USB-Blaster on localhost [USB-0) device ID: 1 instance ID: 0 name: jtaguart_0

2.60 2R E

i oE, %TI]TL/{LL EEVE 2.61 FETE'J‘ e Rl s %JIE:%%EEET\&F‘E’]J:ﬁoé,M

FAVET LLERFIZITN
RE\ j’ﬁnu\ @ﬁ%‘%ﬁﬁ@ﬁ%o

JEITER, ERAEENRE LTI LN
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Project MNiosII Window Help

[ Resume F8
Suspend

Terminate Ctrl+F2

| 5. stepInto F5

: 7 Step Over F&

! Step Return F7

Run to Line Ctrl+R

Use Step Filters

@, Run Ctrl+F11
%, Debug F11
Run History 3
Run As r

Run Configurations...

Debug History »
Debug As »
Debug Configurations...

@ External Tools >

261 PR TRRSE
XEHMNBEENE—TEBLDFLSS:

(1) Resume: MZEHTCIOMKEINIT;

(2) Suspend: EH{FIEiT;

(3) Terminate: 1=1EIE;

(4) Step Into: RS RIRAFENTERF;

(5) Step Over: BHRENAHEANTERF;
(6) Step Return: E{THBEEFEF;
(7) Runtoline: IE{TEICARATERIZHRIT;

i, RMNERREFTHMAE - Qsys R4, ERXEBEIR, AXERNIAPRT
BEREXMH THE FPGA f, 285 FPGA RNEBEHIER X, WRBERFAEL, B4
LU ECE X B IR BRIFH) EPCS 234 th, £ LBAIER EPCS & FPGA TR, & T
REABRFERILIRAT Qsys R LBBRBHIE,

§ 2.3 iHRKIQsys R4 LB RBENIE

HTRECLLSE TR TRRNFALE, RERMAAEFEFN—SLLELTIE, XB
HEMNEH/EILDXER D, BEIL Qsys RALBERD, RNFERFREXHENEEBRFH
ECPS 24+, FUHMTMEZERANIN Qsys RAEHIAMN EPCS A, RNXEMBEREES
— IR E#EHTEH, HITBERTER Qsys REERZAH, Qsys REGWNE 2.62 Fik.
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15 system Contents %

Address Map 2% ‘ Project Settings & |

==

X o
=
=3

=4 K4 M il
&

[==

=

P S
PR —
<

clk_in
clk_in_reset
clk

clk resst

El nios2_gsys

el

reset_n
data_master
instruction_master
jtag debug modul

jtag debug module
custom_instructi..

El epes_flash

elk

reset
epes_control_port
external

El onchip_ram

ellkl
=1
resetl

B jtag mart

elk
rezet
avalon_jtag slave

B sysid_gsys

clk
reset
control_slave

E pio_led

elk

reset

sl
externsl_connection

B pio_key

elk

reset

sl
axternsl_connection

Clock Inpat
Beset Inpat

(Clock Output

Reset Cutput

Mios IT Processor

(Clack Tnpat

Reset Inpat

lAvalon Memory Mapped Master
|Avalon Memory Mapped Master
Reset Output

lAvalon Memory Mapped Slave
Custom Instruction Master
EPCS/EPCAx] Serial Flash Cont..
Clock Tnpat

Beset Inpat

lAvalon Memory Mapped Slave
Conduit.

On-Chip Memory (RAW or ROM)
(Clack Tnpat

lAvalon Memory Mapped Slave
Reset Input

\TIAG UART

Clock Inpat

Beset Inpat

valon Memory Mapped Slave
Systen ID Peripheral

Clock Tnpat

Reset Inpat

lAvalon Memory Mapped Slave
PI0 (Parallel I/0)

Clock Tnpat

Reset Input

lAvalon Memory Mapped Slave
Conduit

PI0 (Parallel I/0)

Clock Tnpat

Reset Inpat

lAvalon Memory Mapped Slave

(Conduit

2.62 /0T EPCS B Qsys &%

clk
reset

epcs_flash

pio_led

pio_key

exported

clk

clk
[clk]
[clk]
[elk]
[elk]
[elk]

clk
[clk]
[c1k]

clk
[elki]
[elkt]

clk
[clk]
[c1k]

clk
[elk]
[c1k]

clk
[elk]
[elk]

clk
[clk]
[c1k]

0x0000_1000

0x0000_0000

0x0001_0000

0x0000_1828

0x0000_1820

0x0000_1810

0x0000_1800

IRQ O

00000_17 ££

00000_07 ££

00001 _4£FF

0x0000_182£

00000_1827

00000_181£

0x0000_180£

Connections Name Description Export Clock Baze End IR I
I 2 clk Clock Source

IRG 31

B
o

=y

°L

-

ME2.62 0, FHNTUES , FA 14 onchip_rom BHE#ERL T epcs_flash, X B epcs_flash
&, RIVEBRRHTNEDT, RNRERFERNRINERE, XF EPCS AHFHARNRIE
SE A3 THHNE, FNGFT EPCS Affs, BINMELTERR, sIHTEM, FRIN T i,
XEBEEFERRZ, A onchip_rom —#f, epcs_flash Ryttbitth 2 £ TR0, EE—RAREXIC,
nios2_gsys # # Reset vector memory & Z X% epcs_flash., 5T Qsys R4teIEE, %
TRFHEMEL Quartus || TEFTUEHHINRE, TERNEEZLSBEREANRE, WRE

2.3 A7,

A% 2.3 Qsys_First.v 5

1  module Qsys First

2

3 / /H N

4 CLK_50M,RST N,KEY PIO,EPCS DATAO,

5 / /i

6 LED_PIO,EPCS DCLK,EPCS SCE,EPCS SDO

0 //--

11 /ol

12 input
13 input
14 input
15  output
16 input

CLK_50M;
RST N;
KEY_PIO;
LED_PIO;
EPCS_DATAO;
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17 output EPCS DCLK;
18 output EPCS SCE;
19 output EPCS SDO;
71 T
21 //-- PN Pl i 11 7 B
7.
23 wire clk 100m;
24
71
26 //--  ZRIES
7
28 PLL PLL Init
29 (
30 .inclko (CLK 56M ).
31 .cO (clk 166m )
32 );
33
L | A S S e S S S S S S
35
36 Qsys system Qsys system Init
g7 | (
38 .clk clk (clk_106m ), // clk.clk
39 .reset_reset n (RST_N ), // reset.reset n
40 .pio led export (LED_PIO ), //  pio_led.export
41 .pio_key export (KEY_PIO ), // pio_key.export
42 .epcs_flash dclk (EPCS_DCLK ), //epcs_flash.dclk
43 .epcs_flash sce (EPCS_SCE ), // .sce
44 .epcs_flash sdo (EPCS_SDO ), // .sdo
45 .epcs_flash data® (EPCS DATAG ) // .data0
46 );
47
48 endmodule

MRBBHRFATT LB L, FANMUENNT epcs WM EM, BTRAUERF, HEEW, W
2.63 Fr, &EFMNMIFFLEN Qsys_First.sof FERIZSUH THETRIR.

<<new node >

2.63 EPCS HEMNEE

Zircon Opto-Electronic Technology CO.,Ltd.

x| Mamed: = + [«) Edit: | 3¢ ||| cLk_50M

g Mode Name Direction Location 1/0 Bank VREF Group Fitter Location 10 Standard
W CLic_s0M | Input PIN_E1 1 B1_MD PIN_E1 2.5V (default)
In_ EPCS_DATAD Input PIN_HZ 1 B1 MO PIN_E16 2.5V (default)
9”—& EPCS_DCLK Output PIM_H1 1 B1_MD PIM_T10 2.5V (default)
9"'% EPCS_SCE Qutput PIMN_D2 1 E1_MOD PIN_T9 2.5V (default)
ot EpCS SDO Output PIN_C1 1 B1_ND PIN_RS 2.5V {default)
inj_ KEY_PIO Input PIMN_R9 4 B4_MOD PIMN_R9 2.5V (default)
9”% LED_PIO Qutput PIMN_R11 4 E4_MD PIMN_R11 2.5V (default)
n_ RST N Input PIN_F11 7 B7_ND PIN_F11 2.5V (default)
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~

5

RN R{E= Nios Il SBT for Eclipse T2 7T , T Qsys KRB XN, ATLAFKAILINELE Nios
Il BSP Editor H&E3#7 [ Generate ]| —X. FHA1¥TFA%E Nios Il SBT for Eclipse 47 TEINE
e 3 Qsys_First TA2A%1%E [ Nios Il ] — [ BSP Editor ], XBHNE&XIMZBIR/ DS
EMNREBRRELEHE, HIFTFF Linker Script AR A1E 2.64 Fiiro

r M
~ Nios I BSP Editor - E\Zircon_Qsys\First_Qsys\software\First_Qsys_bsp\settings.bsp E@ﬂ
File Edit Tools Help

| Main | Software Packages | Drivers | Linker Script | Enable File Generation | Target BSP Directory |
Linker Section Mappings

Linker Section Name - Linker Region Name Memory Device Name Add...

bss onchip_ram onchip_ram Remove...

e = B
exceptions onchip_ram onchip_ram

heap onchip_ram onchip_ram

rodats onchip_ram onchip_ram

rwdats onchip_ram onchip_ram

stack onchip_ram onchip_ram

text

Linker Memory Regions

Linker Region Mame Address Range Memory Device Name Size (bytes) Offset (bytes) add.
onchip_ram 0x00010020 - 0x0001 4FFF onchip_ram 20448 32 Remove...
onchip_ran_EEFORE_EXCEFTION 0x00010000 - 0x0001001F  |onchip_ram 32 q
epes_flash 0x00000020 - Ox000007FF epes_flash 20186) 32
reset 0x00000000 - Ox000000LF epes_flash 32| [1]
Remove Memory Device...
Memory Map...

Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP settings file.

‘ Inﬁ:rmanunl Problems ‘ Processing

@ [ToDoError] The section mapping ™.text” needs to reference an existing memary region.

Generate Exit

2.64 Linker Script EC B TR E

MIZEFRENTT LB L, B FRA1E Qsys RFFH Reset Address IE AL T epcs_flash,
FRUUX BB RY.entry 2R T epcs_flash, % .text. .stack. .rwdata. .rodata. .heap. .bss ¥
HMANBRIESE 3.31 HHMNA, HITB—X=E( Generate ], BBERIBIEENRF—X,
A RUHTRY Qsys_First.elf, Qsys_First.elf AL 7 LG, FAIs T LRSS Nios Il SBT for
Eclipse #4384 g [ Nios Il ] — [ Flash Programmer ], &< HIMANE 2.65 ffxo.

http://www.fpga.gs/
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@igﬂﬂasﬂ’rogmm_____

File Options Tools Help

Target hardware information
BSP Settings File name:

SOPC Information File name:

CPU to program flash:
Hardware connection: |Connection: USB-Blaster on localhost [USB-0] Device: EP3C(10|5)|EP4CE{10]6)@1 DeviceID: 1 CPUL...

Nios Il Flash Programmer

This tool is the GUI version of the command line tool: nios2-flash-programmer-genarate.
It parses a SOPC Information File or Board Support Package (BSP) Seltings File, and dynamically creates a tab for each flash device found.
Each Flash tab allows multiple files to be added to a list for eventual conversion to flash and programming to its target flash device.

Use the File-=New menu item from the top level menu bar to create a new flash settings project,
or open an existing project using the File->0pen menu item.

Information | Problems | processing

Start Exit

2.65 Nios Il Flash Programmer &

BT RIEATSE Nios Il Flash Programmer 328426089 [ File ] — [ New:+- ], 20& 2.66 A

No

r -
| £ New Flash Programmer Settings File ﬁ

— — . — e =

(@ Get flash programmer system details from BSP Settings File

(7 Get flash programmer system details from SOPC Information File

BSP Settings File name: | Di\Zircon_Qsys\Jsys_First'\software\Qsys_First_bsp\settings.bsp

SOPC Information File name:  D:\gircon_Qsys'Qsys_First\Qsys_system. sopanfo
Master CPU name: nios2_gsys

Flash memory: epcs_flash

[ oK ] [ Cancel ]

2.66 New Flash Programmer Settings File &R

ME 2.66 FFEANTUABRIEBM L, —FFA=2F F settings.bsp X, B—M7AER
FIF Qsys_system.sopcinfo X, XFMFEE T, FANXEHIAE—FGERE, BE
[OK], B EIMWE 2.67 A=A,

Zircon Opto-Electronic Technology CO.,Ltd.
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r B
| £ Nios Il Flash Programmer @M

File Options Tools Help

Target hardware information
BSP Settings File name: D:\Zircon_Qsys\Qsys_First\software\Qsys_First_bsp'settings.bsp
SOPC Information File name:  D:\Zircon_Qsys\Qsys_First\Qsys_system.sopcnfo
CPU to program flash: nios2_gsys
Hardware connection: |Connection: USB-Blaster on localhost [USB-0] Device: EP3C(10]5) |EP4CE({10]|6)@1 DeviceID: 1 CPUInstanceID: 0 ...

Flash: epcs_flash

Base address: 0x0 Memary span: 0x800
Master CPU: nios2_gsys .zip file system offsetin BSP:

Files for flash conversion:

File Name

Conversion Type Flash Offset
D:"Zircon_@sys'@sys_First'output_files'@sys_First. sof S0F 1)

Qsys'Qsys First\software'dsys First'Qsys First elf <no offset’

I File generation command:

elf2flash —input="D:fZircon Qsys/Qsys First/software/Qsys_First/Osys_First. e1£f" i
——output="D:/Zircon_Qsys/Qsys_First/software/Qsys_First_bsp/flash/Qsys_First_epes_flash 1_. flash” -—epes £
——after="D:/Iircon_Qsys/Usys_First/software/Qsys_First_bsp/flash/Qsys_First_epes_flash. flash” ——wverbose -

File programming command:

»

nios2-flash-programmer "D:/Zircon_Qsys/Qsys_First/software/Qsys First_bsp/flash/Qsys First_epcs_flash 1_. flash” -—base=(x0
| |--2pcs ——sidp=0x1820 —-id=0x0 --timestanp=1463827335 ——device=1 —instance=0 ’--cable=USE-Elaster on localhost [USE-0' =

| |--rogran —verbose -

Information | Problems | processing

/&, Obtaining system ID information for selected processor

Start ] [ Exit

2.67 00 Qsys_First.sof XA Qsys_First.elf X4

HANEE [Add ], 5648 Qsys_First.sof XHRMEE, AEEH Qsys_Firstelf KRN
#HE, MERMIRFEARELEHRTEESERIRN Start SR EBHAREEE AT, BBLBET
BERMUEBIE Qsys_Firstsof U THE A4 FF&IR, RBEXUHNIN AL FLIRFHOBHERS
BNRETRBRER, ROATUSE [ Start ] 5E512F, S [ Start ] LUE, BINIBESERZ,
EFETHE EPCS #, HHIIE 2.68 R,

http://www.fpga.gs/
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- .
|£] Nios T Flash Pragrammer - =] 51

Fie Options Tools Help

Target hardware information
ESP Settings File name:  D:\Zircon_Qsys\Qsys_First\software\Qsys_First_bsp\settings.bsp
SOPC Information File name:  D:VZircon_Qsys\Qsys_First\Qsys_system.sopdnfo

CPU to program flash:  nios2_gsys

Hardware connection:  Connection: USB-Blaster on localhost [USB-0] Device: EP3C(10]5)|EP4CE(10/6)@1 DeviceID: 1 CPUInstance ID: 0...| | Connections,
Flash: epcs_flash
Base address: 0x0 Memory span: 0x800
Master CPU: nios2_gsys  .zip file system offsetin BSP:

Files for flash conversion:

File Name Conversion Type Flash Offset Add...

File generation command:

el£2flash —-input="D:/Zircon_Qsys/Qsys First/software/Qsys_First/Qsys First. elf”
—-output="D: /Zircon_Qsys/Qsys_First/software/Qsys_First_bsp/flash/Qsys_First_epes_flash_1_ flash” —epes
| |--after="D:/Zircen_Osys/@sys_First/software/Qsys_First_bsp/Elash/Qsys First_spes_flash flash” —verbose -

Il
File programming command;

nios2-flash-programmer "D:/Zircon_Qsys/Qsys_First/software/Qsys_First_bsp/flach/Qsys First_epes_flach_I_ flash” —hase=0x0
——epes ——s1dp=0x1820 —id=0x0 ——timestanp=1463827335 —device=] —instance=0 ' —cable=USB-Blaster on localhest [USE-01' —

——progran ~—verboss -

(|| nformation | Problems | Processing |

Erased 256KE in 1.8 (142, 2B/s) -
00000000 ( 0%): Programming
Programmed 3KB +247KB in 5. 1s (50, 1KB/s) |
Did not attempt to verify device contents

Leaving target processor paused

< m 3

2.68 F2FF T M

THEEE, RNFEL A TELRBRXA, AEBE A4 TERBIRITIT, XA
ILBEIFEANIN AL FRIRIILT Qsys R4 LHEBBE, WE 2.69 Fix.
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= F I IMAR—Qsys FEK 2 WTIEITH

B E—SEIRNE— Qsys RAMNFES), BN —EX Qsys FREREITH T X
FTIED ZRY, Qsys MEXABBEZH, MENRTRZERJLTERIR, BES T LT,
AMBEB T TIREEANTIZ. RARRERA RBRIEAREIIKEIRR? OFTTKME, OF
REMIHE, OXITRE, BEFZE! HI8HE, XTRE—MIFOBRALLIZIMAIXARE !
THESIA—BREERNANZL I TRIMAEBEK:

(1) WEIBAERS, —Z2A%8), RELKE. B, RREF, BRLH;
(2) MEFRMERTHO, FTRAEE, EERDTES, MEERE,;
(3) MHNRBBIUBKAARMNFTER, BERBANMEZHMEAMBZFTHTLAA,

BETRE, FFMFRMENL? WRIRFNBEAER] Qsys RS, R TJLTEF. &7 JL
TS, ERERRZNEMETANE, BRARRAGREHE, BRI ENMERHMEAMAER
HATLAAA . AL, BNBZ2EA—MEFHIEM, BNIERERELSIARAN T B— T AR
Qsys RAZNKRANEIEITH. ABE, RINMEHFRAARIE Qsys BHMWIMNML, HIFARE
ARRERNEZITH;, HMNBLILVTER, GRS TJUTHRERE, Qsys REFA AN 7ML
1E. BRXEPEHLEE, BRBESZSLEFETE, RRIBESE LHNE %,

§ 3.1 Nios IIFEHELRLMBLRAGI

Nios Il CPU
AvalonE M
FELERIX PR
Off-chip software '
trace memory
' DMA 0
EHL MAN

3.1 Qsys REEMIER

31 H/H T — Qsys RAMNEMIER . B Qsys RANEMERRNTLUEL , Qsys &
ZEtE B = Nios | FIZALIEREH UART. SPI. EHIIMREIMRES R R, H Nios Il 2%
Z80I88E, LB R T AN HRTERE, AR THETRECH T . HBHE T LURER
HHBEEFLIRRFING, FRHTREEE. EFEA Avalon BEERRERAEE, Niosll 12
fft JTAG O LG ER R THAFIK. Qsys RAE T LUBII/MBFME=E O FPGA FoMg
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QRIPERIBIE, HEIMNEBAIERER, EREIFESMRERN Avalon ST RENEE, T ERRIRE
BEFFLR, AREBAEEH Qsys RAEM T EKRA M. KO ARKNA Qsys BHRS
RIZRMI SRR AR

Nios Il b 32252 Z N Qsys BHRZRIZL, ATLIFAITERT Nios 1| AR SRS ER A
1, RTIERFEZ—DTER Nios Il (MR AIBEE, THF—LE Nios Il (BRI TAEMT, X
XE—ERAF] Qsys WAL TIERIEEEHBA. TEHNLAL Nios || AMERRAEREN
&, WE 3.2 Frre.

clock > PPN
reset 4 S
cpu_resetrequest < Biihi|Wiaa e pecl=zl=res 1577 ERR
< cpu_resettaken & :
TEFIEHIEE stz oA
Sz B e =y B
Ty TAckO Cache € jaiifuee
SEEGIZE T EERE < NN
irg[31...0] > P EBRRlA
eic_port_data[44...0] =R AKX P
; ; SN BB e
eic_port_valid o2 T%ﬁ%%%_ =1RETT
RIFETT =2
HIEX IR
4 HERE
B
—  ESTEER
l(e]m] om .
FrizE sAEnsT U ;
ZREE
T wihia
W EEIEIR AR

3.2 Nios Il 2bIE 28 FIHE LR A&

i Nios II 232SZRIEREMERATITLIE L, Nios HAMNERFEBEZLUTARMIHEAT
ThEEtEIR: 1, FEaaXH; 2. BEABESETT; 3. EUES; 4. REMFH,; 5. F#=H /0
Z5K; 6. JTAG FIEARIR . 3 FRIAIFXS _EEAIX XD INBERIR 2 AT 4R

311 FESEXMG

HARINNBORTHFRIME, SRR Nios I {NIBIER 8 KA HAUE H— L)\ B
R, X U AR TR R E R S SE B RIRFIE B R . Nios || STESTH
81 2 MNERSHER. 2 MEHEESR, URETFSHRA,

(1) BRASHE

FHEBRSHES, #ETTUETSMER, FRRTEN, SHTEREFES. 2B
Hoht, Nios Il 49 32 MNEBASHES SHAETE 31 Fiz.

Zircon Opto-Electronic Technology CO.,Ltd.
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Z 3.1 Nios Il 8 32 MBAFFSwAEE

BRATESRA

EREA=S e Ihe HEeE BeE Ihee

r0 zero 0x00000000 16 HWARRTSFSE
r at HiF 5778 17 WRARRGES 7R
r2 REME r18 WRARRGES 7R
r3 REME r19 WRARRGES 7R
r4 SHSFE r20 WEARRGES 7R
r5 ST r21 WRARRGES 7R
r6 SR F 7R r22 WRARRGESFE
r7 ST 7R r23 WRAARGESFS
r8 HRRGESFR r24 et REGGFSFR
ro HRRGESFR r25 bt MR E TS 7R
r10 R RFEE S r26 ap e Ei-tan

r11 PRRESFH r27 sp WIS E
r2 BRRESFR r28 fp E=Eay
r3 BRRESFR r29 ea BEIREMIE
r4 BRRESFR r30 ba BT SR (23t
r5 BRRESFR r31 ra BRI 20R 2] 331

(2) EHIFHF=
FrBEHSFes, MR EYULUBTEHIAME Nios || (MERARIEE, DRHBRITE
SR, Nios Il B9 32 Mz HlHFesar B FAENR 3.2 Fir.

7 3.2 Nios Il B9 32 Mz S 728 ar 2 X

BHlSFsa
ERea &7 Ihee Eea= &7 Ihe
ctio status REEFR ctle Reserved = Reserved
cth estatus FERSTGFR cth7 Reserved = Reserved
ctl2 bstatus W RS T F 2R cth8 Reserved = Reserved
cti3 ienable R RIS 7 a8 ctl9 Reserved = Reserved
cti4 ipending el gy ea= cti20 Reserved = Reserved
ctls cpuid A IPEEFRIN ST 1788 cti21 Reserved = Reserved
ctle Reserved Reserved ctl22 Reserved = Reserved
ctl7 exception SESFHE cti23 Reserved = Reserved
ctl8 pteaddr e e T cti24 Reserved = Reserved
ctl9 thace TLB 10 & 78 cti25 Reserved = Reserved
cth0 tbmisc TLB &IE 78 ct26 | Reserved Reserved
cti11 eccinj ECC iENF 75 ctli27 Reserved | Reserved
cti2 badaddr BRSES ctl28 Reserved = Reserved
cth3 config BB S Fas ctl29 Reserved | Reserved

cth4 mpubase = MPU Eitii 57728 cti30 Reserved | Reserved
ctlb mpuacc MPU NAZ 175 cti31 Reserved | Reserved

http://www.fpga.gs/
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BISZERHRNTUEE, RAREHFTERTE 320, BEHRMNIABT 156D, ERpH
SERMAIETRE., EiX 156 MNFEEP, HF ctio~ctb X 6 MFERHRNZLLRERN,
cli7~ctl5 X 9 NEHFEHN—MERARIY, eNEBEATF MMU & MPU 1, TEH)
ﬁz%ﬁ%—Td@m@ 6¢%ﬁmo§%ﬁMﬁ%mEmm(ﬁmm&*éﬁ ), status
SEENA 3.3 Firo

m‘m“n‘zr‘:ﬁ‘zs‘u

|+

ﬂ‘m‘19‘18|11‘|15 15|14|13‘12‘11‘1ﬂ 9‘8‘1“5‘5‘4 i|z(1 |0

Reserved

IH
EH

PRS CRS IL )

RSIE
NMI
PIE

3.3 status REF1EE

MZBERRNTLUEE, status B9 0 £ PIE /MBI RIFAL: 1 RRAIFIMEDRT; O
FRRBIEIMNGHHT, B4 U BRRRITENEIPRES: 1 £ TFAPRR, 0 XL TFEER
B, 24 EH ZREWNERFERN AL, MREZFEE MMU, EHBHB%79 0534 H =2
FRTANIEAE R, HIH A1 AT, %‘_r Nios Il 4 IRBRFEE—MIMNRFMT. 5 4 L IL BPERF
B, 55 CRS 24 ﬁlﬁﬂﬁﬁ’]ﬁﬁ % 6 i PRS B2 EIITINTFRAE. £ 7 NMI 2

ARk RRTER L, % 8 RSIE E%Ta“ R& & P HT RIF L.

BBEMNABRT status, BT REMNAKRNAB estatus FERSSFEES (ctl), EHRBELIE
HEH, BERSSERRTRESTERNED . XNFHEH|NENT EPIE, EPIE L 2RESFH
Feeh PIE L&D . REEERTUMMBERERSTHFE, MERTELIBZAILIBRRS. &
MHETREIR, FEIREESFELIBRERERSSHFREFIRSTHFS, MEFFELIEZ
BIATIRZS .

R AN BRIT R, BT RS S 78S bstatus (ctl2 ) RIFR ST EFSEBHNED . XNFHE
B|UENT BPIE, BPEE 2 PIE &%, BRAFE— MRS, RESSEFHRIVEWRS 2T
FRSEFERR. BT SRSFERT UIBRSSHEERE B IRH S 2 51 #E.

FRIT 1T S 8s ienable (cti3 ) IR BISNBREAFANT, RMTRIFSFRMNE— U RE—ME
AT IRQO~IRQ31 R —MAETR, SNSRI A 1, WABN AR 21 ; RN AL
790, WARRRIARETAREEIE

HRT A 4 F7788 ipending (ctid ) RRBEBWAIEREZ PR, MRAMKLKESTTFEE
BEAM N1, MRRAIEE LKW IRQN AIFRETIESR, 7 BABN AR RT R E R, IXAT—
PMRITFFSE, EXNFHEFEETE N,

AIBEBFRIRE TS cpuid (ctlb ) RF—NESHE, EE2LERERP, BIXNHEEL
BEBRMNE—RR D IEBERINR S FRNER T ER A NHEN, 5iX 4\?7(_ SR NANIE
BIRRE.

(3) EF5175

B F57t, A RARENBASFERIMRSSTHFEN. EFSTFREBESH
INERRETIERISRE A ER, XTRFErRENERRITESEINBPITIZS SR TIHR,

312EAREBERT

Zircon Opto-Electronic Technology CO.,Ltd.
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BEAREESIT (ALU), BT ALU RBEARBREMEEN, EHNEENREMEXNFHE
BASHERFHBIERITIRIE, ALU NFESTER—IHERMREYR, 2IHERIFKEE
#£R7EFEIFEFRP, Nos |l B EERF ALU U THMZE:

X

(1) BAREE: A, Bk, FTENRE;

(2) XFREE: AFSNEFSHET. AFT. ATETHNTES;

(@) w8 5. s FNR;

(4) Biiz®. BEA%. 2EAE. ERAAE. EAEE. BUIABNERLE.

FNAE, FA ALU KIFOE. BRENTIEVENBLSRERIFREERN, FERZE
B|ER, FEt, 7 Nios 1IRES, RO LUEFREHEIERIE, BIRARTOERRARRE

31.3 EufsS

Nios Il {MIBBEXFHRNEMNES, B —NENESREBBHEN(ES reset, XNEN
SESR—MIIMNIRAGES, 8BEFEY, AXMESTLGRHINERZBIHANEN, 5—1E
{55 =& cpu_resetrequest, XMEMEFESE—IAMENES, ERSBFEHN, EIMUR
1L CPU &1z, 0 Nios Il RGARHEMITHAZEXNEMESFEI. 2 Nios | {IEIFIGERIX
MNEMNESHEYGE, BHIITTEARAKERNEEIES, RAEHAEMRTS, INMNEMIRETES
BB A 8EE R . 3 Nios Il &M EES e E /S, Nios Il 2B e cpu_resettaken 15
=, KPEM T IX TS Nios Il AN BB RIFEMIRSEIEMES cpu_resetrequest TR M LE o
XEEIERNZ, X Nios Il b IESRLNT JTAG IR Iz4 T, Nios Il 4 IB2R 2 RSN E 17

{5 cpu_resetrequest f,

3.1.4 ZEMAPHT

SEMPHREAREBASEE . O NMEL06F, BRNEBETEVRE SR
&, BN AT ASESEF RN —PAER? XRRARNEMEREZN R, HOBEN
B H B L X~ NRATRIITENA CPU, RANTENA CPU £MHNIXANFRET, B
ST TIE, BmEEA TR SZIE5 (Interrupt Service Routine) SkRHITHRATHIIX DA% %
1B, MBRFII RV ERFANRIE, BARITIX NPT ESIEEHE, £ Nios || b
BELBTELE, BIVEZMEUONEHEHRARE. FEBEDNUTEMER, hifR2
HApm—K, W& 3.4 Fiiro

http://www.fpga.gs/
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LiEFBEENFERN,
BEFEEVRE

LiEFBRM R R ER,
KA R A

EESRIEEN

Nios &=

s R
NIRRT

34 RENOMER

MIZERHATUEL, Niosl RETEZBRENRE . MRRE. BOHEXRE. AER
BRI ERE. AXOIMERERESD, REZNREFABRNNUTHZET, TERMNBRER
ERFBTRE, 7€ Nios I| 1, PEFRE X2 NRERETFAIINRRE, BRRNNAZAED
7, Nios Il AR 32 NWEFHET, B irg0~irg31, IRQ MILFERE Qsys IPRE, W
3.5 Ffire

17 System Contents &% Address Map 3% | Project Settimgs 3% _=o
P Use  Comnections Tame Description Export Clack Base End IR T
*x .
[E=] =5 clk_in clk exported i
(= cll_in_reset Reset Input reset E-
= — clk Clock Output clke
- — clk_reset Reset Output
- E nios2_gsys Mios IT Processor
clk Clock Input clk
= reset_n Reset Input [ellk]
7 —JEE data_master Avalon Memory Mapped Master [clk] TR 0 TRQ 31—
instruction_master Avalon Memory Mapped Master [clk]
Jjtag debug medul... Reset Output [clk]
jtag debug module  |Avalon Memory Mapped Slave [clk] 0x0000_4800 (0z0000_4££E
custon_instructi. .. (Custom Instruction Master
E onchip_rom On—Chip Memory (RAM or ROM)
clkl Clock Input clk
sl Avalon Memory Mapped Slave [elki] & 0x0000_0000 (020000_27££
resetl Reset Input [elkl]
E onchip_ram OnChip Memory (RAM or ROM)
clkl Clock Input clk
sl bvalon Memory Mapped Slave [elki] 0x0001_0000 020001_sfff
resetl Reset Input [elkt]
B jteg mart JTAG UART
clk Clock Input clk
reszet Reset Input [clk]
avalon_jtag slave |Avalom Memory Mapped Slave [clk] 0x0000_5028 (020000_S02€ —l
O sysid_gqsys System ID Peripheral
clk Clock Input clk
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [elk] 0x0000_5020 1020000_5027
E pio_led PI0 (Parallel I/0)
clk Clock Input clk
resat Reset Input [elk]
sl Avalon Memory Mapped Slave [clk] 0x0000_5010 0=0000_501£
< externsl_comnection [Comduit pio_led =
O pio_key PI0 (Parallel I/0)
clk Clock Input elk
reset Reset Input [elk]
st Avalon Memory Mapped Slave [elk] 0x0000_5000 (020000_S00€ 1
2| external_connection |Conduit pio_key =ad

3.5 & Qsys B4 HIA BRI HT

MZEANESFZANTUEL, FANEET 2 A REPET, — N2 jtag_uart 89 0 Hif, —
N2 pio_key #91 FHf, 0 RETRIREREST 1 i, B NPEX N — MR P ETEE.
N IRQ I, AIERRTH] ienable BT 2 1FF 78 P EE — MER AOTBTERE(L, ShIRRRAE
81T ienable EHIERIMIIBERERE R IL B NPHTR. WIEFRLIT LB status 125157
2200 PIE JyRERES B ZELL A ROIT, W& 3.6 Frx.
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31 0

‘ ienable Register ‘

LEITEYNII
231gvNal
(=R VE]
DERiEVE]]

External hardware

interrupt request
inputs irg[31..0]
3N

l ipending Register ‘

Leba
-]
2ba
pu-
-
ok
(=

LEDNION3I
ZONION3dI
FONIONIdI
0DNIaNIdl

PIE bit

Generate
Hardware
Interrupt

B 3.6 WERHHTHI~ AR
BEZERMNTUEL, REESUTEE, REAA LR

(1) Status #=HIFFEH PIE L4 1;
(2) FEAFRRNEK irgn B
(3) 7t ienable F1FeEH, ZPUDRMBNAA 1;

KB 7 WA RNERF RS, TEHNIBRE TR RIE, BN PIELES,
Nios Il &M B ESSAOR TR AT T

(1) I8 status FERANBEH2) estatus FFRTD, FEYRIDIERRT,

(2) 5B status FFEM PIE 18 0, ZIERTEKIDHT;

(3) EBRFREIUEAN ea FFE (r29);

(4) BrEER|HEAIRMIL,

W T NEBRET, B TRENEERE TIMNLFRET, SNBARETAEXS T SRR BT RIR EEIR IR
XERARNMEZFN TRARINAIRUTETTERENER, FHSBEXINBREHITIRIER
B, TEHRIIFKE TR TN ARZEEEEENX S SARE BERNLKE TING
RRTRUMT R ER, WE 3.7 AiR.
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http://www.fpga.gs/

88 LN AN ] §3

; -
= Wios T procesor riomzme 0 L } oo iille———

“ Nios II Processor
Mogatore aLtere_mios?_as7s
" Block Diagram -
. |cm Nios II | Caches and Memory Interfaces| Advanced Features | WNU and WPU Settings | JIAG Debug Modulel Il
[7] Show signals
[* Geners1 I
nios2_ Interrupt controller: Internsl v
Fumber of shadow register sets (0-83): |[g
B ek
eset External interrupt controller and shadow register setsonly supported in Nios IL/E core.
= et Internal interrupt contreller iz the only option for Mies II/e and Fios II/s cove.
irq P |
) G G ] Include cpu resetrequest and cpu_resettaken signals |
iz v e L nies_cusi |
These si ignals appear on the top-level Qsys system )
You must menuslly cornect these signals to logic externsl to the @svs svstem
[¥] Assign cpuid control register value manmally =
cpuid control register value 100000000
] Generate trace file during RIL simulation
[* Exception Checking
[1T11egel instructions
[ Division errer
|
[CIMizaligned memory access
i []Extra exception information
I
| s e I
i [Fl HarCopy compatible m
[* 5cc |
[F]BCC Presen t
< I | B =
@ Error: mios2_qsys_0: Reset slave is not specified Pleass select the reset slave
Error: mies2_gqsys_0: Exception slave is not specified. Please select the exception slave
Cancel Finish
L

3.7 JNERFRETROECE E

MIZE PRI LB, #7197 LAZE] Advanced Features J#3% B[ Interrupt Controller ]
RHHTIRE . RBANVEEFERNEBPRT, BRARIMTRFEIEE [ Internal IETEL T LT . ME
BAVEEEAINEFRYT, BARNABEILRE [ External ] &I, XEFER(VIENZE, WX
HANEFET [ External ] I, BAKNAERTBREENNNEFSFRA. WRRIR, HOE
WNE—MMNERHE S AT DB — MEN N N 751788, ﬁﬁ%%fﬁi&ﬁiﬁﬁ%’?ﬁ %IWLU—;T 2B
M. —BEINBHRBTER T 2/, 1K CPU i IMEIEFS AR EET. Ei17%E, i)
# CPU #i= R 2 BN S F e R EUE1T, Etﬁ%ﬂ%%ﬁiﬁ?ﬂﬂ%ﬂ’ﬂl?ﬁo ?}:aﬂzﬂlﬁﬂi%l\%
WAA—T, XIF Nios Il/e #1 Nios Il/s IXFNELRFR, ERAZIFINBHRUTE . 2B Nios II/f F4
B, A SXRINBRRT, BEANEFERINBPITIESISELE, SHIMWNE 3.8 FiRil@E,
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wn
w

Qsys FEREWENEITH

89

= system Contents Rddress Map 52| Project Settings 83| =]
Pl vz Comections Name Description Export Clock Baze End IR Tag
X Clock Source
7] [=a! cll_in Clock Input clk et
s clk in resst Reset Input Teset
= — elk IClock Output ek
- — clk_reset Reset Qutput
v B nies2_gsys Wios IT Processor
clk Clock Input clk
= reset_n Reset Input [clk]
7 — data master Avalon Memory Mapped Master [cllk]
instruction_master Awalon Memory Mapped Master [clk]
interrupt_controller_in Avalon Streaming Sink [clk]
— jtag debug module_reset Reset Output [elk]
jteg debug module Avalon Memory Mapped Slave [clk] 0x1000 0x1TEE
custom_instruction master Custom Instruction Master
B onchip_ram Or-Chip Memory (RAM or ROM)
clkl Clock Input clk
B Avalon Mencry Mapped Slave [elki] 0x8000 (OxaTEE
resetl Reset Input [clki]
B jtag mart \TTAG UART
elk Clock Irput clk
reset Reset Input [clk]
avalon_jtag slave Avalon Memory Mapped Slave [clk] 0x1820 l0x1827
B pio_key PI0 (Parallel I/0)
clk Clock Input clk
resst Bezet Input [clk]
sl Avalon Menory Mapped Slave [c1ik] 0x1810 Ox1B1E
<A external_comnection Conduit pio_key
B pis_led FI0 (Parallel I/0)
clk Clock Input clk
reset Reset Input [clk]
=1 Avalon Mencry Mapped Slave [clk] 0x1800 0x180E
<A external_connection Conduit pio_led
B epcs_flash EPCS/EPCAx1 Serial Flash Cont
elk Clock Irput clk
reset Reset Input [clk]
spes_contrel port Avalon Mencry Mapped Slave [ell] & 0x0000 (0x07£E
h=a! external Conduit epes_flash
4 . *

3.8 £ Qsys ¥4 HISMNER BT

EZEPRANTLUED, RNWOABFHENEZCE2EOEK, B nios2_gsys ZH7—1
iw A, 1% 0 interrupt_controller_in, Bt RIEZINEBHMTN, 22K, REAX—Nin
A2 EIA TN, FHATBEFZERIM— Vectored Interrupt Controller IP %, % IP
ZAEE WA 3.9 ATk

r - —
B —
& Vectored Interrupt Controller - vic 0 =y
“ Vectored Interrupt Controller
" Block Diagram " Parameters ]
[F] Show signals Iunber of Interrupts: 5
Requested Interrupt Level (RIL) Width: g
vic 0 [7] DAISY_CHAIN_ENABLE
etk o walon interrupt_controller_oul
cli_reset et
rq_input nbarupt
EST_ECCESS lavalon
altera_vit
fl
‘ [ b
L — == — =

3.9 Vectored Interrupt Controller B2 & T

MIZIWEFENTUER, % IPZOEEREE, RAE=MEM, HEF—MNEHEAX

http://www.fpga.gs/
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CEINRRRTAI NI, - MEIME ARE BT NPT FRT RS =" NETHEH T
%, o AFSRIEREZ A Vectored Interrupt Controller IP 4%, EZHE;E’J?I\*KEPH_% HAPEZ IP
ZORINE Qsys Bk, WA 310 Air.

", System Contents 5% Address Map 50 ‘ Project Settings 3% | ]
% | s Deseription Export Clock Base Fnd TRQ  Tags
x
=, Clock Input clk exported ==
_ Reset Input Teset ==
= Cleck Dutput clk
a Reset Output
- Mies II Processor
Clock Input clk
= Resst Imm [clk]
7 Avalon Memory Mepped Master [c1k]
or Avalon Memoi? Mapped Master [c1k]
er_in Avalon Stresming Sink [c1k]
mos reset Reset Output [e1k]
jtag_debug module Avalon Memory Mepped Slave [e1k] 0x1000 Ox1TEE
custom_instruction master Custom Instruction Master
E onchip_ram OnChip Memory (RAM or ROM)
clkl Clock Input clk
=1 Avalon Memory Mspped Slave [clk1] 0x8000 OxaTff
resetl Reset Input [clk1]
B jtag uert TT&G URRT
clk Clock Input clk
reset Reset Input [<1k]
avelon_jtag slave Avalon Memory Mepped Slave [c1k] 0x1c20 0x1e27
B pio_key PI0 (Parallel I/0)
elle Clock Input clk
reset Reset Input [c1k]
=1 Avalon Memory Mapped Slave [c1k] 0x1c10 Oxlelf —
©1  externsl_comnection Conduit pio_key o
E pio_led PI0 (Parsllel I/0)
1k (lock Input clk
reset Reset Input [c1k]
=1 Avalon Memory Mapped Slave [c1k] 0x1c00 Ox1c0f
O] externsl_comnection Conduit pio_led fo-
B epes_flash EPCS/EPCQx! Serisl Flash Cont
1k Clock Input clk
resat Reset Input [e1k]
spes_control_port Avalon Memory Mapped Slave [c1k] & 0x0000 0x07EE
©]  externdl Conduit epes_flash o=
E vic Vectored Interrupt Comtroller
1k Clock Input clk RO O IR T
elk reset Reset Input [elk]
esr_aceess Avalon Memory Mepped Slave [c1k] 0x1800 Ox1bEE
— interrupt_controller_sut Avalon Stresming Seurce [elk]
< m ] »

310 SMERFPEifE Qsys AT AYIER

MiZEPﬁTI‘]EIL){%u%, BHEHADE Vectored Interrupt Controller 1P A23%E#231 7 #1189
nios2_gsys £, AERNIMT R IZE A MIRERE N EBRRT—EREZINLR KT, Z LA
E’\J%EIKEPI‘_’J?EEEEET—BE?T TMITFBMARSBIXA—DERR), RATRIAE R U BRI EE,
FNBIINERRMBC ERKICAEZ, AT AN BREHRYT, MEEFERIMNEFREE? XTE
BUTHSRRA:

(1) RBE—DHS D hETREDF A 8] ;
(2) {RXSTPETIEEE
(3) RBEANTI G T

(4) RBELIBIBIL 32 AHHET,

B EM S, RNBERRER IR, T —RRAI BT O DL AR =4k
2, BN T —ERNIMPETNREIELIZRI T, ﬁzﬂw\ MEEAINEPRTRLIE . IFERIR
KIEZBRA—EED), SNRPUT AT AZLLNE ? XEERFANIMEFEIARE T
T FEFRE. REZASERXEHED, RNIRAZBEENNAT — TEFF5FRE, 7R
BE—LEXHBRE, TARNAES/IE TR Z TS5 fﬁLﬁ—AJE FTHNA. FTF
7, B T ERSEREZIHNMZBRE S 7= TEEN, e=ARABRNB
BRSFRN. ZINERERT, F5EFREARS A /\EPL)T WE— TR
PEITIRE, BT T, BRIIERBASTFRPALIET. RINENE, 2FaiTE
B, HOAMNFEERS TR, RNEFE2NBREFETHORSES, Fit, EF5FR4E
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BBE—MEHSF2E T ctl0 72 89% I, H X NS 17858 sstatus ,, 1 s 52 shadow,
status FEEREMNIORSHFFZERHNEE, WA 3.1 Fir.

Table 3-33. sstatus Control Register Fields

30|29|28|21|28|25|24 23| 22 21|m|1s|1s|17|1e 15|1l|13‘12|11|1ll 9|8‘7|8|5|4 3|21

3

-

—

[£a]
w
-4 Reserved E, = PRS CRS IL

IH
EH
U
PIE | =

3.11 sstatus 722

MIZEFREATTAEER, XA sstatus RN ZBIRIRSFFR/LF2—HF, B—AREHR
2% 31 79 SRS, X/ SRS £ Switched register set bit (U4S, R EVRTIFREE,
% SRS A1 WIHE, MERTEINNTEFEREF BRI S AL FSTERA+FT. MEZTTE
FEHERA, TARNMKE TR TSHNNETFSERAR S KLEFIAEN, W
& 3.12 Ao

CPU

Requested register set

CIERREIRAEBAD
Evcd Esaa
7 £

(EIC) (EIC) (EIC) (EIC)

312 SRRl AL IR A

MZEFREMNTUEL, BRINTXBEEDINEHRET, §NINERRTN— M FSFRad
VbR, EAIMIRFIEIZITE 0 SSF4EF, ﬁl?t%iﬁ?‘ﬁﬂ‘] CPU ASIEE ITFEX THS
FRRAR, RN 0 SFEHEF|AFRINETUESR, & status RESFHFE. BT
BN FSEREARNBASFRMRSTHFHRN— /\T%J'_'\, FUARNEFSEFRPHaEE
BASFRAM sstatus KEFFaR. TARINMRAST—TINBFRE=4E, XL NSEFEHEEU
I H . LA, AT 2 SHEEE T, HNNIMRHETHEHI 8<% —1 RRS (Requested
register set, BIEKBEINZFFRAE ) BESEFHNIN CPU, 2 Sk T, LEATFIA CPU
e RRS 531189 CRS ( Currentregister setfield, BIMBIHITHSFR4A ) Hdtt, B2
BEWE, MRBARME, B4 sstatus A SRS ( Switched register set bit, Bl 1782 EL4FAL )
FMEWITFF. SRS FHTF LG, FIH CPU st &% CRS FRES AZ PRS( Previous register
set field, BIZRIHITHSFREAE) :, BENZESRK RRS 1892 SEAZ] CRS . CRS —B
WEANLGE, BABMEITINERS LT 2 SEFSFHERATF, WE 313 Firk.
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ETEHRAQ ETEHRAD HTEHERA0 | Zactcs— (0]

][] ][] [ ][] ][]
]

(EIC) (EIC) (EIC) (EIC)

313 SMERFRETAN RIS AZ A

MZERRITUELE, ENORFNITIAEIR2E 0 SFEFRATH, = 2 ST
Bk T LU, RHEFSYAEITHE 2 SEFFEFRHE. RS Tm— N ER RETHIN
RdAE, MMmgse Tl kRS E 2R 1E, = 2 SHOMRPITEITR T e, BRIMEFEEE 0
SHEFERPULIET. XEHNRAZEORNEENEERT —TEMNIE, IRARKEBETHE
ZRTHINBHITHIE FSFHFRARNAIR, BBATLUEET Altera IRIEHIE T F M.

3.1.5 TFiE=R# 1/0 4544

Nios Il 77240 1/O ZEMIEERIE, X2 Nios || WMERRZSESRHIZHRZBNEEE
XA, EA Nios | {MESS RS R E, FHESMIMNEHEERZNABMAR, HREFEEFME
2BH 1/O EMBEERFZARLKETI, Nios Il AIZol{ER T~ mE—Fhe 2 F 75 50770 2540
I/O:

(1) $#ES$ZFwO: Avalon Eix[, @Y Avalon Z5EH
(2) #HIEFiwO: Avalon Fiw[A, @iL Avalon R4t 5
(3) ELSEEERE: Nosll NMEREENSEERE;
(4) HIESEZEF: Nos |l NMEEENSEERE;
(5) EMEIRSIEIEFMERO: 5 Nios || REZIMNIIRRIFIERIEIE,

4
4

IR ST
R

ELE
EEMER R IR RS

=

W5E T Nios Il WAZi7 1877 =840 /O B9 5 #7530, TEFHNIKET Nios Il /I[N ZAITF
fif=s Al I/O £5404EE, 20 3.14 Fis.
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[S] AvalonMitO
[M] Avalon Fix[

3.14 Nios Il {3228 NI AIFEERA 1/0 LA

MIZEFEATTUE L, Nios || {IEBEFIaHEM, SFIR WIESHEIRRZ . 1549
IR RLLERIGHE Avalon B OMSE . BUE Fin ERGFMHESAINETH, MiESEmORERSE
g, RINE “EEE HNERSE/EOX NN, HF FEOXMERBELRRESR, ©
BETHRENGRO, ATIEARSSERZS), I LEINEFER DB TR, 1.
BLTmOMEIETIHD; 2. BOSREFHEIESRERS; 3. MMUF MPU; 4. E8&7F
fEgs. TERNHENXERINE D5 J ﬁufﬁo

BEKMNNMEBNZE—HBHELSTHmOMEIETIRD, WE 3.15 s,

[S] AvalonMikO
M] Avalon=ixO

& 3.15 #8455 F i O FEIE im0 S E

MZERRITTLUEER, 5SRAERBENKELLEFZE, B8 Avaon REE

http://www.fpga.gs/
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EEMERIIHAMNIRE, BRFHENIMNE. YTESTERO, ERNT NI, 2
AR ENITAIESHEITEUS , FEEARITHOERIE N TEEE RO, ERITHNINEE,
F— PR IBMESIWITERIIEON, NFRB[IMRPIEEUE, FIPRILESNTHFREIES
B, BEIESEAGFMHESSIIME, XIHMEHRNBRE—T, BoXKeERB AT AR IRHE
BN T, i< Tim O RERFMSTH . XEEAHMAIMETHREITERIE
MIEES, FERMNIMITHARBRETIES, AMUEMNBIMNITH AT EEREIE S EinH
T, REEERLERORT LT . AR, BTRNNFESEBHARRRMIIES, URNNE

R H B TR Sin D EIER O
NARTE—EAESTIROMBIET RO, TEARMNBRNBE BRI ESSREFHM
HIES®ES, WE 316 Ak,

Nios II%b 82542

=g

Bt B
e ﬁ?ﬁ‘: AvalonZx%; =
8% M Elii?ﬁ’r@ fi
Cache £

A

2

mrs 52 :
e i
24

Avalon A
Avalon %0

316 BB REFNIESREZFNEME

MZEFRHANT LB S, Nios || E#89384 Eis OMEIE Fix D H X F=1EE 7 ( Cache ),
EOT iR ERESCSRET, BT wERBESRERF. %L%ﬁﬁﬁﬁ)—ﬂj\]ﬁﬁ%aﬁ, =
Nios Il 4 IBRBANZNEBZAMEBT. CHEBLNSERRIEHFHES (WNARGFHIEFMEHERN
SDRAM ) B Nios Il 21288 R K F 17 fEe81/ 0l AT (8], 6% Cache MR Cache AR MR
THEESRNFLIRREGE, EERG CH/LFRERN, AEERNSERASF T A, (£
79 Nios Il 2bIRERZA R ER D HIHIFEEAFAE Qsys R DJIER), XEURTHFAXN RAF e LKL
FPGA BWIRIMERZ K. Nios Il A IBBRNZTUBBEEIBRIIESET, LILIREHEIIZ
B, BREGFAXNTHAFRE, WE 317 Ak,

Zircon Opto-Electronic Technology CO.,Ltd.
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- Nios I Processor - nios2

“ Nios II Processor

Magotors  sltera mios2_gsys

" Block Diagram
[7] Show signals

Core Nies II| Caches and Memory Interfaces | pdvanced Features | MMU =nd MPU Settings | JTAG Debug Module

[* Instruction Master ) I
nios2_gsys_| Instruction cache 4 Kbytes
Burst transfers (burst size = 32 bytes): [Disable v
- S P of CRghisy ool fio e £ (ot () s =
cset n "
irq _— [“Data master
lip e e L nios_custam_ins| L i e
Data cache: 2 Kbytes v
Data cache line size 32 Bytes ~
Bursts tramsfers (burst size = data cache line size): [Digahle
Data cache victim buffer implementation: [Ran - 3
Tunber of tightly coupled data master port(s): .None -
I
I
T 0 ] v =

@ Error: mios2_qsys_0: Reset slave is not specified Pleass select the reset slave

Error: mies2_gqsys_0: Exception slave is not specified. Please select the exception slave

317 IECBREGFNEIESREFHE Qsys RETHEE

XEFERNVIZARZ, 18 Cache FHUE Cache BATLANE TR ANEARMEE, BR
ERERFIFTIHEESATIN, YT ERRAEKR, RENTHOREE—RBANF#HE
SHEEHNNELIR TN, X—REXER.

NBRTE_MHIELSEREFNEIESRES, TARIMNBRNBE=32 MMU
MPU, 20 3.18 Afirxs

Nios II%bI2281%

A
e — n

e gg = AvalonZ%; =
Cache

—  MMUAJsE
— HEREEhX

N
-+—p{ 5] 5
=

Sl

. B

i 245

Avalon Mif
Avalon Fi% O

3.18 MMU #1 MPU BIZ5H9E
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MMU ( Memory Management Unit B, fFf&ss &2 %t ), 112 MMU, E{IAERNE—T
EIRFXNMES, EERGFER2ITBENREZAFESEN—FMER, cEENAEFANEHEE
SHTRMAT(—MNESTENMISE ), MEbr L, EBEERRIM B E I DIERNERR,
REED BN FHEAI/INIRETFES L, TRENFETEIER ?ﬁ& XERMNBFNMEGENGF, Lt
WMF—N 16MB IEFF—NATFRE 4MB KIS, BRIERRBILIERE, JLURESMIZN
B AM IR BIRBERNGFF , AR ENERTFAHEE B IREF B, X T LUEXA 16M
MEFEITE—1RESR 4M V\]?‘M g7, %ﬂpﬂlﬁ}uﬁ\]f%é}ﬁﬁ% FALED, FEIGEM
3L # 0 SERR IR AL . IX—HLHI SIS IR BE —RH— MRMERZN S ENBHEKE T
Ao 7E Nios II/f BL4MESSH, TT%ER MMU ?tEﬁFJEExﬁJZL TERSEREH. B8R, NBEH
TEZIX—INEEN. BRINEFE—PEXRHELMRNGFEHRIERS, BLNRESASE Linux #
Windows CE &, &M AXFHFEMAFIRIERSSE uC/OS. uClinux.
MPU(Memory Protection Unit B, Ff&ssRiFET) , IR IERSRBE SRS,
FIAFPNAREFARXBHNRATR. I, —LRIERFEEFHNITS \ﬁﬁ\ﬂ‘ﬂ%_t(/xﬁﬁﬁ

&) MAARRX (BRH), XNHEROIMEFEFHREGHAZIFT, 7 Nios II/f EHALLIE
2, OIER MPU B2 AR X TN TAER . MPU (URMAF SRR, ©RASIFNFMES

MEERN, EXEHRNBEITENR, BT Altera HAL I MPU 124 Tﬁﬁﬂ’\]i%, FrLA, %
BOSHETLMERM, 7£ Niosll 2B, MMU FIMPU EBRERN, XEKERE > F
RE—NTTH. BN Qsys a4 Ec & NAE 3.19 Fix.

T ()

& Nios I Pro:

Urfnios2qy ] - .
“ NlOS II Processor
" < alte: nies2_gsys
[*Block Diagran =
Core Wios II | Caches and Memory Interfaces | Advanced Features| WU and MPU Settings | JTAG Debug Module
7] Show =zignals
= wmy
nios2 ||| Process ™ (1) b e
. Optimize TIE o base on device fanily
= |
ﬂﬂﬂﬂﬂ ILE entrie 128 Entries
eset_n
ILE Set-Asseciativity 16 Ways
i i
4 imemupt Micro DTIB & Entries
fag debug_module
avalon Miero ITLE entries 4 Entries
WPY

3 Error: mioes?_qsys_0: Reset slave is mot speci

@ Error: mies2?_qsys_0: Exception slave is

not specified. FPlease s

fied Please select the reset slave
elect the excep

tion slave

319 MMU # MPU #£ Qsys BRI E
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NEET T HE =37 MMU I MPU, TERNBERNARE AN RBEFMHE, WE3.20
ﬁﬁ—/__]_TO

)

Nios 11828 @ %ﬁ?ﬁgﬁ
SRl
=4 ZRREHIE
it fon (M) =iz
e HE1% )
= TS " =
CacTwe @4 ‘, ...... <_>‘ @g
I § aa
MUkt
EARAYE T X
| |
Bk | HiE
_| Cache™ Cache ’ ........ M
- m— g SN B N S <3| %
— e | | 2R 8
= o > -~
Ty Eg o BIBAHIE
. Avalon M
ZREHIE
(] =hEsEN Avalon Fix0

320 KBRS HE

NTRERAMEIRIERE, Nios | WX TR AUR Cache #1554 Cache, BTHE
BBAFHEED. BRATHERL MERENLZORE SRAM, BTRARERSIEE,
T ELRIE T R IR S SRR RBYRIEN . ERATFISEEEAE Nios | (IZHIREN
8, REEFISTINNRIING, BB HRBTOAR AT R RO HEERDD. 5
BEEFEL, ERRBATHBEUTHS:

(1) AT REES;

(2) AR ARIENR S a1 BERO RS AR T MU AR & 17 MR

(3) REBIITHHE SIS S MR MR TR,

EfrLE, ZBEFMESRE Nios || EFAZ EMN—MRZHEIRA, SESHBIET RO
K10 Nios Il 515 SMEFR N R ESHF EABE T2 Nios | RTINS R AT =R,
WIS - MHENEREFMSR. BN EBEFEHSROERSEAEENRERRFME
FRAEE, ZAFMESRTE Nios || WZRUSNER, IBEEM FPGA A AFtEsR. EBETFHESATE
d Avalon SXHEEMNER RIFF MR —AF, SIETRERHIIESE]. © RIS EEA MRS
o BMIHEREMOERHANFMEIE MO RBEFMSR. NRUBERE, HRRBEEMEES
S EMF#EIIRT ARG RAENIOIEENRIESEBIEN, BEBER RB S FHERRE
MR, HIIN, PERIE RN FAREER BN ML ZB SRR EPITIEIR . 2
U8, HEBEDNHFESAIE (DSP ) NAEBERBEFHERIEENMIEEFX, &
REEIE D). MRNAREFIIFESRBERER/, BEBT2AER NI, TLUMERE IR
BHBENEBEFER. IRNARFEK, AL FREFHIAZRBEFHEEFHANS,
e A M RERE DS S IR 1 F 8.
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WRTHARERBEFME, TERNBERE TWIE Qsys MU PEERNOEBSFME
2, WME 3.21 Fir.

& Nios II Processor - “E‘

“ Nios II Processor

Mogacors  altera niosZ_gsys

"~ Block Diagram

7] Show =zignals

nios2_gsys_| 4 Kbytes v
Burst transfers (burst size = 32 bytes): Dissble =
Ik I 1
e ook Nunber of tightly conpled instruction master port(s): Nope =
eset_n ot ) )
o _— [ Data Master

[Jomit data master port

L e G lawalon nios_custom_ins{

Data cache: [2 Kbytes = |

Data cache line size [32 Bytes =

Bursts transfers (burst size = data cache line size)! Djcahle w

m

Data cache victin buffer implementation: RN -

Mumber of tightly coupled data master port (s): [ —

] w ] v

3 Error: mios2 qsys_0: Reset slave is not specified Pleass select the reset slave

@ Error: nios2_qsys_0: Exception slave is mot specified Please selact the exception slave

321 BERBATFMEERTE Qoys R HEE

FZEPRNTLLESR], FA1197LAZE [ Include tightly coupled instruction master pods ] #0
[ Include tightly coupled data master pods ] IXF-MEIF, BHITIEFRERMNEBEFMEES.
LIRMELER 1 LT, FAIB nios2_gsys S HIMANE 3.22 Fix i H.

| Mios IT Procassor
Clock Input clk
Reset Input [clk]
hvalon Memory Mapped Mastsr [c1k] 1IR3 0 2 51
ins aster valon Memory Mapped Master [c1k]
tightly_coupled data s hvalon Memory Mapped Master [clk]
master 0 [Avalon Memory Mapped Master [c1k]
Reset Output [c1k]
hvalon Memory Mapped Slave [clk] 0xc000 OxcTEE
Custom Tnstruction Master

3.22 RRMATFMHERME Qsys R4 hANEE

EZE RN LEER, FH 8 nios2_qys ZH T H-Nim, —N 2 tightly_coupled_data
_master_0 #, —2 tightly_coupled_instruction_master_0 10, %%, REAXHENE
AXMIEEWATH, BRMNEFERMIFNF LEERS, et 18 onchip_memory IP %,
A 3.23 Fiso
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Figure 1. Nios Il System with Tightly Coupled Instruction and Data Memory

Tightly Tightly
Coupled | Tightly Coupled Memory Interface M G Tightly Coupled Avalon
stictor o Instruction Memor Slave
Master Slave v Port
Port Port
7
Tightly
Tightl
Coupled | Tightly Coupled Memory Interface C 9 Iyd )
. Data p Loupled | Tightly Coupled Data Memory
Nios Il Master Slave
Processor Aval Port
wvalon
sz Switch
Fabric
Avalon
»|  Slave Other Avalon Component
Port
v Avalon
P Slave Avalon Memory Component
Port

3.23 ERBeHFHRNERE TSR

MZEHREMNTUAEL, RIRIMHORNR LFME, — NR2PIRONZRA Tightly
Coupled Data Memory, B— 12X imAR), &0 Tightly Coupled Instruction Memory., HA
MmO R Ef7#R, —IniEZIFA189 Tightly Coupled Instruction Memory Port, 75—
ZI3R1189 Avalon Data Master Port, B{1&RZLEZEIE 3.24 Fixo

17 Systen Contents & Adiree Map 38| Projuct Settings 3| oo
A |Use  Connections Tame Deseription Export Clock Base End IR Tad
x
== (=] elk_in Clock Input 1k experted P
. = clk_in_reset Reset Input reset =
= ——— clk Clack Output 1k
- —— elk reset Reset Qutput
- B nies2_gsys Mios IT Processor
clk (Clock Input clk
= reset_n Reset Tnput [lk]
T data master lhvalon Memory Mapped Master [elk] IRQ 0 18R 31—,
instruction_master lhvalon Memory Mapped Master [clk]
tightly_coupled data master 0 lhvalon Memory Mapped Master [elk]
tightly_coupled_instruction master 0 |Avalon Memory Mapped Master [clk]
P jtag debug module Reset Dutput [elk]
jtag_debug module lhvalon Memory Mapped Slave [e1k] 0xc000 OxeTEE
custom_instruction_master Custom Instruction Master
E tightly_coupled_instruction_memory |[On-Chip Memory (RAM or ROM)
el (Clack Ingut 1k
=1 lhvalon Memory Mapped Slave [elkt] 0x1000 Ol FEE
resetl Reset Tnput [clki]
=2 lhvalon Memory Mapped Slave [clk2] 0x1000 Ol FEE
12 (Clack Tnput 1k
reset Reset Input [elk2]
B tightly_coupled_data_memory (Om-Chip Memory (RAM or ROM)
<l (Clock Input clk
=1 lvalon Memory Mapped Slave [elki] 0x2000 Ox3EEE
resetl Reset Input [elki]
B onchip_ram On—Chip Memory (MM or ROM)
<l (Clock Input clk
=1 lhvalon Memory Mapped Slave [elki] 0x8000 OxaTfE
resetl Reset Input [elkt]
B jtag nart \TTAG UART
elk (Clack Input clk
reset Reset Input [clk]
avalen_jtag slave lvalon Memory Mapped Slave [clk] Oxec20 Oxee2?
E pio_key PI0 (Parallel I/0)
elk (Clack Tnput 1k
reset Reset Input [clk]
s1 lhvalon Memory Mapped Slave [c1k] Oxccl0 Oxeel £ —
< external_connection (Conduit io_key [
B pio_led PI0 (Parallel I/0)
<1k (Clock Input clk
reset Reset Tnput [c1k]
s1 lvalon Memery Mapped Sleve [elk] 0Oxcc00 OxccOf
O] arternsl_comnection (Condnit pia_led k-
B epes_flash [EPCS/EPCQx1 Serial Flash Cont..
clk [Clock Input clk
reset Reset Input [elk]
epes_control_port lAvalon Memory Mapped Slave [elk] & 0x0000 %07 £ >—@
1 externdl (Condni t epes_flash =
« il v

324 BEARBATFMEERTE Qsys AP RYER

XEFRNEBZIFENR, BHNE Qsys Bk TIEZLE, BIIEZEER nios2_gsys
hSE B8R E N tightly_coupled_instruction_memory., ZEitt, HNINEBEGFHEMEE
TET
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3.1.6 JTAG i 1E1R

Nios | £ EE JTAG BIiER, RMHEH AESM, @EF PC EHXIAERFITZE
=4, PC LR TETUBES JTAG EitiEu@aE, B2 iIngs. b :

IR T H I FiEETP.
BEhAE IR 7 BT
WEW SRS,
TSR F S
FKE LAY AT ERER B

MTFFA] Nios | E—MsETEHHLESS, AMUKNN JTAG BiEREE—1 %L
EHAY, WA 3.25 AR,

L NiosIIProcessor -nios2_qsys 0 : e

“ Nios II Processor

Mogacors  altera niosZ_gsys

" Block Disgram =
Core Mios IT | Caches and Memory Interfaces [ Advanced Features [ WHU snd MEU Settings| JTAG Debug Module i
7] Show =zignals

nios2_ B U= © i Debuggent
N @ Level 1
ﬁinunk
— N ) Leval 2
g L @ Level 3
() Level 4 |
89 debug MOdUlE Lo nios_cus] o |
¥o Debugger Level 1 Level 2 Level 3 Level 4
JTAG Target Comnection |ITAG Target Comnection | JTAG Target Comnection |ITAG Target Conmection
Downlosd Software Download Softwars Download Software Download Softwars =
Seftware Breskpoints | Softwars Breakpoints Seftware Braskpints |Softwars Breakpoints
2 Hardware Breakpoints |2 Herdwars Breckpoints (4 Hardware Breakpoints
2 Dats Triggers 2 Data Triggsrs 4 Data Triggers
Instruction Trace |Instruction Irace
Ou—Chip Trace OnChip Trace
Data Trace
0£f-chip Trace
o W9Es One MK One MOK One MOK + trace One MK + trace

[ Include debugreq and debugack Signals

i These signals appear on the top-level Qsys system.
I Tou must marually connect these si enals to logic external to the Osys system
I "~ Break Vector L4

Break vector memor:

Break vector offse

Bresk vector 00000820

"~ hdvanced Debug Settings
OCT Onchip Trace 128 Frames

Autonatically generate intermal 2x clock signal
< i ] 3 <

3 Error: mios2 qsys_0: Reset slave is not specified Pleass select the reset slave

@ Error: nios2_qsys_0: Exception slave is mot specified Please selact the exception slave

B 3.25 JTAG BIAERTE Qsys B E

MZEFREATITLIEE, I8 JTAG FEARRD N 4 MNER, ARIFRE JTAG FHE
R, EFMERMNEERREAEN, ANEMTENEEEARAE, RIMFEN24U0% 3.3
Ffrme
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% 3.3 REZEH JTAC Wit RIS &
Debug Feature No Debug Level 1 Level 2 Level 3 Level 4 (1)

Logic Usage 0 300—400 LEs | 800—900 LEs | 2,400—2,700 LEs | 3,100—3,700 LEs
On-Chip Memory Usage 0 Two M4Ks Two M4Ks Four M4Ks Four M4Ks
External I/0 Pins Required (2) 0 0 0 0 20
JTAG Target Connection No Yes Yes Yes Yes
Download Software No Yes Yes Yes Yes
Software Breakpoints None Unlimited Unlimited Unlimited Unlimited
Hardwar_e Execution 0 None 9 9 4
Breakpoints
Data Triggers 0 None 2 2 4

. Up to 64-KB Up to 64-KB
On-Chip Trace 0 None None frames (3) frames
Off-Chip Trace (4) 0 None None None 128-KB frames

MEFREMNTLUEL, SRUS, BRENZERREDES, BRENAIIEEIBER, &

iR ES, WRIRREH

E—LERHREAEIKINRE, AR T LUEFE—MEFRE JTAG 1

R, MRIRBE—LUEREFFHAINEE, WAMBEEERE—PSERA JTAG iRk,

3.1.7 Nios Il 2bIE 214 AE

Nios Il 4hIB285 3 #h=£AY: Nios Il/e. Nios Il/s 1 Nios II/f, {145 3 Fh Nios || {hIESL 9T
BE. EARAMMAEREINR 3.4 Firm, X TEAIEERNEIFMABTIES# Altera BB 77 XY,

7 3.4 3 7 Nios Il 4 IB SRR BEXS LE R

SNSRI
it Nios ll/e Nios ll/s Nios II/f
DMIPS/MHz 0.15 0.74 1.16
=13 =X DMIPS 31 127 218
f-ijil'ﬂfﬁﬁﬁ(fmx) 200 MHz 165 MHz 185 MHz
AERS (LALE M&8fiL) <700 <1,400 <1,800
TIKZRN L 1 5 6
SNERFHEZR (8] 2GB 2GB 2GB
BIRER - 512B %I 64KB 512B %I 64KB
3 P - T —
%El/?\/% 23‘% N _
SHT - s s
R AT - Tk Tk
BIRER - - 512B %I 64KB
HIERA | GHESAKLHT - - -
B AR - - Tk
BHRER - 3 @8 1 5
BARE BAAS - Tk ik
. - .
B 1 BEBE LS 3 B E ”ﬂﬁgmm%“
JTAG 1B JTAG #0. =718 . . .
o] 3% o] 3% o] j5k
S S TN o e T T e
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B a5 1S - Tk Tk
MBI R S - Tk Tk

iR EEE T - - 3%
BRI ST - - ik

", P ER e 12 2 2 2
il e = = Tk
T eV = = Tk

e = = 2
EEIEOT 2 2 2

ECC 345 = = 2

§ 3.2 Nios IIERHESREHBIRARIR

Mm% %/ Qsys MFFLMRE, HFIE Qsys ERRITEBEHEIT ST TR ER
7o BI—/NTHREAIN Qsys FEHRFARIZRM S Nios || AMRRFRAZAE TRAFHNIN R, 1E
ATHRENTEMNBHERRYG, BEEARRNEE Nios || F2FIEZRLEM,

EHNBEENBZE], EAREEE—T 2RI EEZR Verilog B 481815 = K sh/MERIER :
BAMERIMNEHEIRFM S FMN, & FPGA B SIMTEMAESRE, BT —RIBHHIR
BERHIEHEFNSE, MML FPGA LTINS EZERS), HIXNMIMELLRE S, WNEHED
&, LED i, ZEMNTUEEEFIREERER, EENESNEHES M NZNBFHE TNEE,
BREUOBZTEEE S, Wikt SDRAM IR, FAEMKEATRILS XS EHam—
2,

RERNFREELEN RS C1EF, ENESRSEHE—1TF, ZNIAB—a printf()RD
AR, E TG SEARIERER L, BNEREMEARL, XEAZTHERE it
AR RREE AR, BIPEVEXTKRE, T2, HIUEH printf()IXEXSHES R
BIHEEN TERAREIZIT. A, RERIAR—MHRNERNESENRA, ©HEMER
FAKLBHEZE, TICRHEBEFNERSY, REEEG AR TR #utENFL
NRREFHEME, BRI, B BRNFRERBRIERZSTEET T, RNREEZD
TR BANZITH OK. BMS M, XMREGHHN T RBBFTHRIRANSE, 8
KRB NIEXFA TS FPGA BITH4US, BEEE ATV FPGA g NrE i
wit, ARBHFTHIMARRGENSSHER, RE—24, JEF[E.

BAUBERKEE Qsys E4AMM. EHEAIN Zircon FELER, FERZIMEROMNSZ
RS A, BRREM, hiEBE—RAR CyclonelV B, BEEEZH, SERINRSZETEH
FEmiziT. ME—ZE, HNBENE Qsys RARBHBHINEIZITREM. BB Qsys B
FERER, HNBFERZW=1T1E, 1952 Quartus Il.Qsys # Nios Il SBT for Eclipse,
Quartus I\ Qsys FHTHIRIT A TREA IR H SIREMNIR, XLERNBENEFTERNBET
HEK, BEEITLIXA Qsys B IP 2o LAEEA A, MET Nios Il SBT for Eclipse Fir
STRRNEIT RN AR SRR, XA LR HIATE VC R KBS 2R AR
LI, RMNFERTARIPTES EREERNRS, MABI ZXTEGNAET. AT, =
N BRFFE. BABRITENILE—T, HMNEB—T: 7 Qsys FuEERHFB I B AIHLEE
HEIREHTAR? ALETRA 8T HNBBIER, WHE 3.26 ATk,
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Nios Il Program
Based on HAL

Also known as: Your program, or user project
Defined by: .c,.h, .S, .s files
Created by: You

Application Project

L J

Defined by: Nios Il BSP settings

HAL BSP Project Created by: Nios Il command line tools

Also known as: Nios |l processor system, or the hardware
Hardware System Defined by: .sopcinfo file
Created by: System integration tool (Qsys)

3.26 Nios Il SBT for Eclipse T 24544

MiZEFENTLUES, Application Project 214 T2, Hardware System N2 %
TGRS, EZR M ST R0 EFRIUM HAL BSP Project, i 2 FAIFMR B R
E (HAL) RS ESERRATIFE (BSP), BHMRERSGERIBENBREFNRSGE M
BI—NRGE, HAL KAREFZEO (AP1) 5 ANSIC tREFESEE—R, JFEAEMCIES
RO R ESRR R AR & o0, 90 printf(). fopen(). fwrite)5 R, RH T2 T IEEHE
MERAXERFERSREBEHBEE, MATKOREEASTIAT . XAFEE EENBREFHK
BREGZ BN T MRRNFRR, KEWRIEFNEXASN NBRFERE TR, HAL
TUBBER— XN AREFARNRGFEE, TR AP REFED, FREHHRET, A7
HEAFHRE, ARREMNA HAL RENESMHRERTURENBRETF. RAGH T L5
MBR, (BRAKRIBIN T N AREFHFRREMTZEM . HAL R4t2ZE1E Nios || SBT for Eclipse
RolE— N TAZRY, B Nios Il SBT for Eclipse £F A 7E Qsys FAIE A Nios |l 4B R
ZEDAER. APABRIESREN HAL X, W ARA%HRmE HAL FEEIRRE, HAL ZEIK
B ERAM Qsys REMAXN, NMREHEER 72N, A HAL IRBRRNEELETEME
25, MMEER T HFREREGNZ T4 NREEIR.

3.2.1 system.h R4k x4

system.h SXHZ HAL REENEM, TRMTXT Nios || RABHHHMIA, BEBHMR
HZ BRIR ., EE—R4mIF Nios || SBT for Eclipse i¥t24, wmi¥F T ESRIBBHRF Mt
(.sopcinfo ST ) A B— MRS B0 system.h X, system.h XH2HHFTERE
Qsys RGN E (.sopcinfo X ) MRS ENREIREAEMI— KX, WE 3.27 Air.
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Qsys system

system Iit;rary settings
3.27 system.h XM ALISFE

MZEHREANTUEE, systemh XHHABTEER 2 MEAMAK, —HOBERRRE
MRBEER; 5 En_eH TEMIMNEREMNFRER, HANEH: 9#.12%%@#@6% gh
WA RETEER (WRIMNEB YT ). INERUHNFTSER. WRAFIEET uC/OS I
X ¥, system.h XXHFFIREEIE uC/OS || MEEEER . WTFREFREKN, system.h XHEFHR
GERBEREABART, KON RINEEBEENEEXRIBXAE, BTk, &
L AE ZE R Qsys_First IEEPEI’J system.h XA LED_PIO iR &R E XA BB, 1$48
IMZRENEEXRAEE, RS 3.1 Ar. HMEEMNEE XS LED_PIO R&MEM, X8
AL

85 3.1 LED_PIO 7 system.h X HIRE X
1 #define LED PIO BASE 0x1810 //LED_PIO ¥4 )% 77 8 3 Hu

2 #define LED_PIO BIT CLEARING_EDGE_REGISTER 0 //LED_PIO {riK kA HT o f7a%
3 #define LED PIO BIT MODIFYING OUTPUT REGISTER © //LED PIO fii &ty 77 /7%

4  #define LED PIO CAPTURE 0 //LED_PIO f [ Hiskis &
5  #define LED PIO DATA WIDTH 8 //LED_PTO {4 i %

6 #define LED PIO DO TEST BENCH WIRING 0 //LED_PIO ffffi 4% &
7 #define LED PIO DRIVEN SIM VALUE 0 //LED_PIO fffi 24t

8 #define LED PIO EDGE TYPE "NONE" //LED_PTO [ fil R 27
9 #define LED PIO FREQ 100000000 //LED_PTO fyf i3

10 #define LED PIO HAS IN 0 //LED_PTO i A3 [t 8
11 #define LED PIO HAS OUT 1 //LED_PTO f s [ 4t 8
12 #define LED PIO HAS TRI © //LED PIO =#4#tE

13 #define LED PIO IRQ -1 //LED_PIO il &

14 #define LED PIO IRQ INTERRUPT CONTROLLER ID -1 //LED PIO filifi#z#1 ID
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15 #define LED PIO IRQ TYPE "NONE" //LED PIO kAl

16 #define LED PIO NAME "/dev/led pio" //LED_PIO #4475 KT FE A2
17 #define LED PIO RESET VALUE 0O //LED PIO MEifH

18 #define LED PIO SPAN 16 //LED_PIO fytthht

19 #define LED PIO TYPE "altera avalon pio" //LED_PIO {9z

3.2.2 R ERIMIRL

HAL RGN B R T35

(1) 5T ANSICHRERBUE, SIFAREM C AREREREL;

(2) #RMAE Niosll RGeS MEERIIKEIIERF;

(3) Rt HAL API, BFARERREIZEO RS0 FELIEAR ALARM &

(4) RMERFVBILERE, I manRHF C ERFEIZTHINE, ATIX E’?ET
Bootload LIRIRFEEMZETINE, ALl Nios Il FFRHEEHR ARM REFTATH R
Bootload %5 [a) @

(5) #RfH lx%%ﬂll“@c NE, 17E main()REET, HEREZEIFVBLERNINERE.

HAL E%ES ANSI C ArnEE—EMA HAL FIz{TEME, HAL R/ C FREERERA
® HEAMERFTHRBN CiB=12FE—Newlb, Newlib 2 C iBSHREEN—FFFHUBERD
BISLI, Nios Il HAL BIZ5AENE 3.28 Firo

/ HAL AP
_exit() open()
C Standard Library close() opendir()
closedir() ;gzggir()
HAL API gsé?gi%() rewinddir()
gettimeofdav() SOk()
joctl() settimeofdav()
Device  Device Device isatty() stat()
Driver  Driver Driver kill() usleep()
Iseek() wait()

write() 7
Nios Il Processor System Hardware

3.28 Nios Il HAL B9%544

MIZERHNTUEL, BREFRMAEHAREMN C iEERE L, XRBRFRERF
LI REHREE DR 4 MIE:

(1) VAR CtREREREL, 20 printf()F] fwrite();

(2) BEBHHREN APl KL, 20 write();

(3) PAEIREWNIERF, W alt_avalon_uart_write();

(4) BEEHEESHEER (W IORD_ALTERA_AVALON_PIO_DATA(base) ).

BIRMENHREERS, IBEERY, YAFRXREISRSS SN, EREERZHTI
THH; F=MAOEHRREERR, A—EBEN, SUMNTHERYD, BRBERFAEENRES
FIRBIMEMEBHRME, RE— A ZReRNBEHNER RN, FEAFRXTRENE—ME
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Y, TEIMNTH. M TERMEHRSE, W0 A0, 4 MIDEETLIER, EENTE
ZFANRE, BIWERRTAmMEILE.
3.2.3 XHEX

AEmEREET, BNLIAERIEREMNEENEE. ANSIC RIS B IFEHYIHT
EXHEEE, ENOEEEEBRTHERIEN . HAL £ alt_types.h AXMHEXT—F
X5 ANSI C XAROBURER, W3k 3.5 s

7 3.5 HAL iR EE X

E- it WA

alt_8 BRES 8 (UBH
alt_u8 TS 8 EBH
alt_16 S 16 2%
alt_u16 TS 16 LB
alt_32 BES 32 (UBH
alt_u32 TS 32 (U

Altera F2{#£A GNU #wiZas THY ANSI C #dE KR B E Q05 3.6 Aiows
% 3.6 ANSIC #iEXAFEE

| #m 387
char 8bits
short 16bits
long 32bits

int 32bits

3.2.4 BRKREEE

HAL ABRARRAPRENIMNEIRERE T EAMNRERE., SLXBMEERLEMAE
BRNAREED (AP), BRLXHEEEREEAMAASIZEERUE -8 APl BENA
BF. HAL RIS IMiB A RIR S8R

(1) FREZE: KRENZKFFROINEBEREE;

(2) XHFES: REHRFEEYIEEEPHISFRIE;

(3) DMAIRE: MITRKEHIBELIRRANE it BEHmNINEIRE . BURIEM B AT
AR IEIRE;

(4) ERERIEE: WEHHORIHEOT A B BITHRENE K NINEIRE .

(5) Flash &%,

(6) DAKMIZE: X Altera I2IHHBEER IP IR AR KPR MIERE .
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FRREAREREY, ATFEBHERESEMHE T T XN ARERED (AP), KXHET
NARFTAL, BN7TNARFNFREEMTEES. HAL RREEX T —ERH, BFRY
USRI AAN 8] DR KB . 6100, T LUER C RIARAERE &R printf()F0 fopen ()R i/ 18]
FRHERENMMFRR FTNAREFTRERR, AFESRERNH T ALK LER AR
BHITEXBE, 3—HH, BRRSERADARTETEDEFHITR. EMELFNREEE
XT—EANRRE. o, HAL REASBEFETLMERBFIHEIRE, NRSX
HHRANE, HETRNE, HAL RGEERENEFLDES, NAEFAAEEHRK
siZF RN, M2IEA ANSIC 3 HALAPI, NIXMEX LR, BREsIEFEIEEZER
HAL API B-—&B 2 7EfE

Altera 124t 7 27 Nios Il SRR R ATERIMNEIR T, BEXRSHIRM T HAL REIEK
5, DMEEREIET HAL APl KijEIX L&, THIIE Altera IRHAHITTE HAL STRFAISMNEIR

&

(1) FEELGEEIE UART 4. JTAG LK LCD16207 BRiz4I%E;

(2) XHFRABIFEREERS;

(3) DMA &&E¥E DMA F4I84%;

(4) ERNREEHOEEHB[Z;

(5) Flash Fi#E=8 & BIEER Flash O HMEsETEE R EPCS 2§28,
6) BAKMIZEEIE LANII BIAR MAC/PHY 241225t B 2% uC/0S-1l ki,

BT DLERTFIRY Altera IRHASMNEIREIN, BAE—LEE=RHEMNIMEIRSE, BRETLL
EHE SRISNEIRE . FTEIXLER Nios | RHAISMNEIREEA — X, DA ENT
INEIREREEAED . W TRBRARERNIEFIINERE, BB RN B AT R
EXRIFENZIMR T » BIA0 Altera 12117 PIO el ANE T LR XA SN, Regidid Aftbigfit
T XM R ESCRIRIF PIO, B —EIMg, BT LRIMNGER P —X, BRTHESERIEN
B, TReeeEBEENEARIEZED (APl) KihE. HAL REEALREA T UNIX K4
A ioctiER %, T ioctT-BARMINEIRERIEHFIE, IIEHEKANBREEFTRINRY
SR

3.2.5 ZEAIE

Nios Il RA#ERK., FEKN. RELEDN, A NMEENF BRI RKAIERE LK
ST, BRI AR BRI, FATT RS Sk R R BRI R, SLIERRTTIA T
— B H HAL A\ B9RRD , I BTRBOR A R 5ok, AR BBk 2 A P iR S 72 5( ISR )
., BIRELRERE, FELER ISR IMNIFTE TIEHH HAL RAFERIBERF T, THH]
LERBLIEIENTHIRSZFEOXRE, WE 3.29 k.
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SELNIETIE FTIRSIEF
gi;g?&% isr_name(void *context , int id)
S EE AR R {

}@g}ﬁu{%mm ———  EPREY

chiffE] )

( HHALIRH ) (HBFPHRE )

3.29 HFELIEBIIEMNPTMIRSIZF

MEHRRNTURE, BRELER, LEBSMORPUTRIFIG . SHAHER. BEE
RIF ISR, EIIFHFUTIRE, 7E Nios || RMBBLHIBPAXAFHMEER, ERBMF
BTESIEERTE— D — 1 RE R B AAASRANE,, IXMFEZBFRA exception address. 1EIZTF 1
A, HAL RARFS B EHEAHBRARTARIR RO, ITFAS, FEMN TR
REFUIRSIEF. AT HEEBMAFRETIRSIEF, HAL REERME T HiT APl %, W
RE5 3.2 A

AR5 3.2 HAL RGFEIR AL A9 FRITAE K R EL
1 /% HihARRI bR < s */

2 int alt ic isr register(alt u32 ic id,alt u32 irq,alt _isr func isr,void

*isr context,void *flags); / [IEN A AR S5 RE FE
3 int alt ic irq enable (alt u32 ic id, alt u32 irq); / /1EREEA iy
4 int alt ic irq disable(alt u32 ic id, alt u32 irq); / /25 1Al
5 alt irq disable all (void) //ZE L FTA R
6 alt irg enable all (alt irqg context context) / /G A A
7 alt irqg cpu enable interrupts() [/ RVFHRE
8 alt u32 alt ic irqg enabled(alt u32 ic_id, alt u32 irq); //f:IlflrreiR s
9 alt irqg_enabled (void) / /R R BT R AS
1o alt_irq_pending() / /3R A4 R

11 /* ZRRASHh W R */

12 int alt_irq register (alt u32 id, void* context,alt _isr func handler);//vEMtH

& A
13 alt irq enable(alt u32 id) //{ERE A i
14 alt irq disable(alt u32 id) / /25 Bl
15 alt irq interruptible(alt u32 priority) [/ RVTFHRE
16 alt irg non_interruptible(alt u32 mask) / /2 IRE

FEAMAE PR XREREEE T A “ Clalteral13.1\nios2eds\components\alter
a_nios2\HAL\inc\sys\alt_irq.n” &2, HRMEFEB X LR, LAE 1%L XH
#include<sys/alt_irg.h>, X EZ B H(FE K 2 : alt_irg_interruptible() #1 alt_irg_no
n_interruptible() > MBS : HEXWPAMHKEN, EEFHRSEFFIEH
alt_irq_interruptible(), =LK BIF KRS AR UEIRMIRSIET, ERENREN—EZE
A alt_irg_non_interruptible() X ARl E, GNP KBS. EH HAL APl lRETRmE+
WilRSIEF7n 2 2

(1) ZB8 void isr_name(void *context,alt_u32 id)K /R %S F RS FI2F. HP
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isr_name 2R %4 ISR BNAREE ; void *context ZIgMEIES ISR HEEMNEF
B (BRERSHERER); d REHHES, 7(fsystem.h this AR,

(2) @ A alt_irg_register(alt_u32 id,void *context,void (*isr)(void *alt_u32)) =k & =
alt_ic_isr_register(alt_u32 ic_id, alt_u32 irqg, alt_isr_func isr, void *isr_context, void
*flags); IR B R EEICH MRS Fi2F. EA alt_u32 id A alt_u32 irq &4
TS ; void *context Al void *isr_context 218[EE#E%4 ISR MEENE BT 85
(BEEFHFEREE); void (fisr)(void *,alt_u32)H alt_isr_func isr £¥516 ISR KIEK
5T, alt_ul32ic_id BHHiEHIgstrs, *flags (REBARMA.

X THMRSIEFRESHMHF o LISE Altera REHERIZF “Caltera\13.1\nios2e
ds\examples\software\count_binary\count_binary.c”. FEIRZIEFE B IE— LS,
SEAYMELE SR BOHRAE , FRLAR O] LATERUTAR 5727 B M TS Sk B HABREM IRIE. TH%S
H—EREFURSEFIVIREN, FLEEENAFLPES—LBEER,

(1) RERFPERSEFED (BELUAXINRNTE );

(2) BEXERENSBBERIEFHIRSIZFZIMIE;

(3) REE%IAA C ER# (W printf(), R ATTEES|RIEZEBIZ{TRETATA );
(4) REBRFITZFLIERIE,

SRETBRSIEFREIEAN —REF AR ALK S, hER, TERRNPHEMHMINLERT
EFNA] . TE4A E— LR RS2 NE K.

(1) HEREREZSEFNIREN S, AP LEE, RERSENSLNET, BRI UESE
HAMREREF. FEIENE, EELARNNEREFR, BUHSRREEA R,

(2) 1EF sprintf)RBIEX BEIESEINGFF, AEMEINBOITIER , EHERSEFS,
AT LAE R printf() k%, B9 LAER sprintf().

§ 3.3 Nios IIHFPIEFS| S3ZRANEIR

3.3.1 1+« 2 Bootloader?

BYRIEEDNZS, HNFE T Qsys RAR Y LA TEHI LR Flash &, 7+ HIRgE(S
FFRIRE— L BRMBEEBETRNNER, BUREMRSIANAX—IREBMS, BIF S OHLREMN
FEFESBXA—ERN, AT4kER Flash #, ZEFHMEEB LBEEBIE? XE— N
B, TEHNHKBTFERmMmEL, 1¥48 7 BT L IRE LB —REREM T 4. Nios!l £
BoidiELH MM E:

(1) FPGA SBMHABSMREIIIE. FPGA SSHE/INI R ERHIS B ST A EIESIS
(EPCS) Wiz#I TE.E FPGA WNEIZIE. WRAMIBIEHERT Nios I, NEE
FAH FPGA FRE&%A Nios Il 8z CPU,

(2) Niosll X551 Si352.—B FPGA EEERIN/G ,Nios | sitIZERNEMBEKEN,
SRIEFFIB ML HATIRIFRAS

http://www.fpga.gs/
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XA MNIREROZAIER, s— N LUIRRABEME, B FPGA MNBRER—EE
Qsys B SOPC BB &%, XHAKMNHAREET ; F— DI LUIRBARGEN, IERNAAMFL
KRR FIE4TT Nios Il B9 CPU t. MfElt Bootloader #&2 7 XBAEMR. BAZIRMTAR
Bootloader I8? Z T f# Bootloader, &K EFER /L MMIHME, & 3.30 Ar.

~ Nios I BSP Editor - E\Zircon_Qsys\First_Qsys\software\First_Qsys_bsp\settings.bsp l = |3 i:_hj
File Edit Tools Help
| Main | Software Packages | Drivers | Linker Script | Enable File Generation | Target BSP Directory |
Linker Section Mappings
=
Linker Section Name Linker Region Name Memory Device Name Add...
bss onchip_ram Remove...
entry epcs_flash Restore Defaults...
excapti onchip_ram
heap anchip_ram
rodats onchip_ram
wdata onchip_ram
tack onchip_ram
text
Linker Memory Regions
Linker Region Mame Address Range Memory Device Name Size (bytes) Offset (bytes) Add...
onchip_ram 0x00010020 - 0x0001 £FFF onchip_ram 20248 32 Remove...
onchip_ran_EEFORE_EXCEFTION 0x00010000 - 0x0001001F  |onchip_ram 32 q
epes_flash 0x00000020 - Ox000007FF epes_flash 20186) 32
reset 0x00000000 - Ox000000LF epes_flash 32| [1]
Remove Memory Device...
Memory Map...
Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP settings file.
‘ Infnrmanunl Problems ‘ Processing
@ [ToDoError] The section mapping ™.text” needs to reference an existing memary region.
Generate Exit

3.30 Linker Script B2 & T @

MIZESRFHNITLIER, B.bss. .entry. .exceptions. .heap. .rodata. .rwdata. .stack
H.text X JLE, FTERNMIANEN3HITNE:

(1) bss (RUEHZEHIRE ): RVBUEZE, MERTEENG, BRYIBUHE
XE;

(2) .entry(Efuitbil): ZERGNRBEHEX, EFMILTBRREB;

(3) .exceptions(FEALIEMIL): RARENIBRIBFHAM S

(4) .heap (3 ): ShASHDERFIEFMK, MNtblEE K5 Eig;

(5) .rodata ( RiZHIEEL ): BFHEMEEFFHASEREEE, BB TVENSELER
X E;

(6) .rwdata (TREHIBE ): AFEREFFIIRETENEHTE;

(7) .stack (#%): RBARZE5 RNBIEFESEX (MREMLE, PIFEL ), ML
@)/ )\t 7 g 4K

(8) text (IESCE&, Ri): RBBHITX, thatEst’ Nios || BF&LETHiE; —b
BEREIRAIE—EIE; Ri%, BIERFETRINEHMESESES;

Zircon Opto-Electronic Technology CO.,Ltd.
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HE T IX LI ThEE, TR ERE TUmEEX L, X+ .bss. .heap. .roda
ta. .rwdata. .stack #.text #tdk, FA79TATE Nios Il BSP Editor #2# Linker Script & & T @ &
BEIEE, T .entry #l.exceptions XA HBHE, FAI7E Nios || BSP Editor #1#9 Linker Script

EENHTRATLIREN, A LEOEFHRNTUEENZ2REN. MRFBNTEBEREX
A, ABAFKNFERE Qsys WHFFHTIRE, WE 3.31 .

-
& Nios II Processor - nios2_qgsys - ﬂ
“ Nios II Processor
! [* Block Diagram Ni II RISC RISC RIS |
[ Show =i gual 108 32-bit 32-Bit 32-bit
oW slgnals Selector Guide Instruction Cache Instruction Cache
Branch Prediction Branch Prediction
nios2_gs Hardware Nultiply Hardware Multiply
Hardware Divide Hardware Divide
M Barrel Shifter
e loiock Data Cache
eset_n " Dynamic Branch i
] Prediction
rgq - ot
Memory Usage (e. g Stratiz IV) |Two NOKs (or equiv.) Two M3Ks + cache Three M3Ks + cache
ag_debug_module
Liavalon nios_custom_|
iy [* Hardware Arithmetic Operation
Hardware multiplication type Embedded Multipliers
[ Hardware divide
|" Reset Vector
Reset vector memory: === =
Reset vector offset: 0x00000000
| | E
Reset vector: 0x00011000
" Exception Vector
Exception vector memory: === =
i Exception vector offset: 0x00000020
Exception vector: 0x00008020
" MMU_and MPU
[T Tnelude MwU
Only include the MMU using an operating system that explicitly supports an HHU
Fast TLE Miss Exception vector memory: [r..
Fast TLE Miss Exception vector offset: gy
I Fast TLE Miss Exception wector: 0000000 i
4| [ KN m +

3.31 S B IS & TUE

W T xE, TERMAFE—NMEENGF: WRHKITE Reset Vector memory #
Exception Vector Memory #B#5[a) epcs_flash, 20E 3.32 ffizxo

|' Reset Vector

Reset wector memory:

epcs_flash epcs_contrel_port -

Reset wector offset: 000000000

Reset wector: 000000000

" Exception Vector

Exception vector memory: epes_flash. epes_control_port

Exception wector offset: 000000020

Exception wector: Dux00000020

3.32 BEMMIUFRFE U EBIE @ T epcs_flash

F B 7E Nios Il BSP Editor /1 System Library T#J.bss. .heap. .rodata. .rwdata. .stack
H.text #Bi&H cfi_flash, WE 3.33 Fir.
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r My
+ Nios II BSP Editor - E\Zircon_Qsys\Qsys_First2\software\Qsys_First_bsp\settings.bsp . E‘ﬂlg
File Edit Tools Help

| Main | Software Packages | Drivers | Linker Script | Enable File Generation | Target BSP Directory|
Linker Section Mappings

Linker Section Name - Linker Region Name Memory Device Name ‘ Add...
== = By
exceptions epes_flash epes_flash
heap epes_flash epes_flash
.rodata epes_flash epes_flash
.rwdata epes_flash epes_flash
. stack epes_flash epes_flash
M |- text epes_flash epes_flash

|| Linker Memory Regions

Linker Region Name Address Range Memery Device Name Size (bytes) Offset (bytes) Add...
onchip_ram 0x00010000 - 0xD00177FF onchip_ram ‘ 30720 ol Remove...

epes_flash 000000020 - 0x00000TEF epcs_flash 2016 32
reset 0x00000000 - Ox0000001F epes_Elash 32

Remove Memory Device...

Memory Usage...

Memory Map...

| Grayed out entries are automatically created at generate time. They are not editable of persisted in the BSP seftings file.

Information |thlam5 Processing

@ Mapped section ".exceptions™ to memory region “epcs_flash™

@ Mapped section ".entry” to memory region “reset”,

(@ Finished generating BSP files. Total time taken = 2 seconds

@ Changed mapped section ".heap” from memory region “onchip_ram” to memory region "epcs_flash™
@ Changed mapped section ".rodata™ from memary region "onchip_ram” to memory region “epcs_flash™.
@ Changed mapped section ".rwdata” from memory region "onchip_ram” to memory region "epcs_flash”™.
@ Changed mapped section ".stack” from memary region “onchip_ram"” to memory region "epcs_flash”.

|| @ changed mapped section *.text” from memory region “onchip_ram™ to memory region “epes_flash”,

_

| @ Changed mapped section ",bss” from memory region “enchip_ram” to memory region "epcs_flash”,

Generate ] [ Exit

3.33 Linker Script BEE& T HE

BAXHER=AIE? B4, XFEERFRR FHNREFRIEEE LS epcs_flash it
R, #BRFBAE epcs_flash FiziT. BEZEI (HFBER ), RNHERA Flash AAR
RN RSB E. BEHIEAEREMS, (B2 Flash MIZITRERIE; Fz{T4E Flash
FXEITREREM, LRSI Flash BhR. Hk, SKRMEFMH#SE, W sdram, EARIRIIE
ITRE, FMLABERNSEREFME sdram FizfT. BiLAEFE sdram FiztT, BABER
Exception Vector 1& & % sdram, # B &K Nios II BSP Editor # System Library T
RJ.bss. .heap. .rodata. .rwdata. .stack #.text #1& K sdram, WA 3.34 Fr~AME 3.35 Fr

No

|' Reset Vector

Reset wector memory: :epcs_ﬂash. epes_control_port V:
Reset wector offset: 000000000
Reset wector: 0x00000000

” Exception Vector

Exception wector memory: .sdram_ =1 -
Exception wector offset: 000000020
Exception wector: 004000020

3.34 1&& Nios Il E{HHEANFF HAE
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- Nios I 8SP Editor - DAZircon_Qsys\Qsys_Watchdog\software\Qsys_Watchdog_bsp\settings.bsp o | B ||
File Edit Tools Help

| Main | Software Packages | Drivers [fLinker Script | Enable File Generation | Target BSP Directory|
Linker Section Mappings

=
Linker Section Name Linker Region Name Memory Device Name Add...
bss sdram sdram ESE
€ reset epes_flash Restore Defaults...
sdram sdram
sdram sdram
sdram sdram
L ata sdram sdram
stack sdram sdram
L text sdram sdram
Linker Memory Regions
Linker Region Name Address Range Memory Device Name Size (bytes) Offset (bytes) Add...
sdram 004000020 - OxOSFFFFER zdram 33554400 32 Remove. ..
sdram_BEFORE_FICEFTION 0x04000000 - Ox0400001F sdram 32| 0 Restore Defaults...
epes_flash 0x00000020 - 0x000007FF epes_flash 2018 32
t 0x00000000 - 0x0000001F flash 32| 0
rese x x epcs Zas ‘Add Memory Device. ..
Remove Memory Device. ..
Memory Usage...
Memory Map...

Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP seltings file.

Information | problems | Processing

[@ Loading drivers from ensemble report.

@ Mapped module: “nios2_gsys” to use the default driver version.
(@ Mapped madule: "epcs_flash” to use the default driver version,
(@ Mapped module: "timer” to use the default driver version.

@ Mapped madule: “led_pio™ to use the default driver version.

(@ Mapped madule: “jtag_uart” to use the default driver version,
(@ Finished loading drivers from ensemble report.

@ Loading BSP settings from settings file. r

(@ Finished loading SOPC Builder system info file "D:\Zircon_Qsys\Qsys_WatchdogQsys_system.sopcinfo”

»

4|

3.35 Linker Script ECE TR H

M EEOHARFIAIE, sdram LB ZFHIEHRSEL, BARBEK T, WHIEH sdram
kGFHEFNABIE? A2 INERER, THRTRIERER, HITAZEE epcs_flash 137
TOUASE NEBMEREIEN, FILFH A Resetvector memory #5687 epcs_flash 1%, £
Linker Script Bt & A E R A KA T LB reset #5[8) epcs_flash, REFIFIE, A AHEZZER?
/u\21t$IfE1TE sdram HE? XAHEHNFE—(BIF, EFZE bootloader, XB—E5|%
127, ©s&H Nios Il SBT for Eclipse HRIBIRAVIZE B shE L. ESIBFMAE epcs_flash R HIAE
%Eﬁszﬂﬂx IEMNZEETHMT, ERINEER sdram #, WEZE onchip_memory Y
&, BRI onchip_memory BEEE T . XHEFMIE, MU TREFIESEME, mMEERLE
©f sdram FIziTT . XEFERMVIRNR, BFEBTIMENEEHREFME EPCS
Flash /1, W% dxlﬁﬁ'ﬂ’]%éﬁ Resetaddress SHEMIEANIREARHEE, LEW Resetaddress
Exception address ,Reset address # Linker Script g & 71 F #9.text &R B HIEMEE, B
L ER G Reset address BEIETEIE M Flash EP?E*HEE;&TEEEjJ—F%ZE'MHEAE’\Ji@thEJZ%%MST{
ARz HbE, et =i

(1) W& Exception address #11 Reset address ~—#£, BBAIE/FM Resetaddress B
JERIERAE Reset address bR G 7 E AN IR #E I E] Exception address .

(2) WR.text address # Reset address ~—#%, BFAFEFM Reset address B
FEMAE Reset address 4hRIEIE RIEAE 53 M%) text address.

I EEANAIR, BATGLLLRER T &5 E=s 8 o) HTHLEFE AL T, Resetaddress AL
oJj% EPCS Flash 87 CFl Flash; program memory(.text)aJi£# Onchip Memory . SDRAM
-

~J o
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3.3.2 AFERFsISEE

WTXAZHBAREEENS Nios Il # boot 1&E LAK Bootloader #BEFF TR TIE, 1E%E
A boot i3F2H, bootloader 18 “KRIBMAT” B2 T +HXEMIER. WREAE, B4
Bootloader #t.2 R4 BB s/aa THE —EAS, Bootloader sER4RHE A F7E Nios Il SBT for
Eclipse FIREMA PR U (el ERIkEFMEEHET, REMIT . ef SXHRIEEhuH
TREF. TEHI%AHE Bootloader BIHITISAZ

(1) ZTREMFEFRIIIEE. ENEMUTFAR 32 71 (FBSEFITHRY ) TEAAR

B E LAY R o
(2) MEFENBIMEIRFMEFHRARBFHIBER ( MIEHFH UL Reset address II# 22z
FTHBIE text ).

(3) BMERINAERF AL (BEZ _start),

24 Bootloader BkEZIN R NS, B FEE Nios || SRIEZR A A TES BT,
Bfi17 502 Crt0.S # alt_main.c B HAL JBEX {4 . Crt0.S {uF “C:\altera\13.1\nios2eds\c
omponents\altera_nios2\HAL\src\crt0.s” &, £&B58RL 7 LATRINRE

(1) #iaHIE<S Cache, #iAHEUE Cache;

(2) REHKIEE(Stack Pointer) & 1728 ;

(3) 2185t (Global Pointer)&1728;

(4) ¥Rt bss BB,  bss start~  bss endid=;

(5) WRRFEFRE bootloader, MIEENEEEE(.rwdata), RiEEEE(.rodata)f1EFE @
EFXEN RAM ;

(6) ER alt_main()REL, RELEHNAT alt_main.c XHFIIARS .

alt_main.c {7 “C:\altera\13.1\nios2eds\components\altera_hal\HAL\src\alt_main.c”
X, FESER T LAUTIEE:

(1) VAR alt_irg_init)FIa R ETIE SIS

) ¥ ALT_OS_INITO#HEL OS.

(3) WMREATHRIERR, BAVBUBTREHIARXHRASEIIRNESE.
(4) {EREBT.

(5) VAR alt_sys_intt)FIBM AN IP #Z B & K,

(6) FEARAER AN &% (stdin, stdout, stdern) IS EI &iEA0IEE

(7) R C++igiEss;

(8) YA main()eR%

©) A exit) R,

RERNTBEMEFIERS IS32, 2408 3.36 Fim.
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iz47Bootloader

Br#ER|ctr0.S
_starthirS4b

A BIRETF

VIR AR £

At

ESeEy Vo

A 4

HWA bssibitES

8 B
alt_loadK %

E)zE]
alt_maini %

IE A alt_irg_init()
VAL R BRTIE 5 ES

Y Halt_os_init()
oS

3.36 BMHFREFS|ISEEE

fEREHT

AR alt_sys_init()
MBS R IR

FEAR R N\ da) AR

HESBEMIRE L

VA main k&£

B A exitiRE

ZEt, FNE=FREZWWHINM—Qsys FRZNENZITHIRHART 7o B TR

BHRSENE Qsys FESF

BRE IP #Z.
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EE
Qsys FEZ¥M IP %

KATHITHENE=5, ETEK, HMBERENMBREBNENS. ATAXATE,
RARNESE=F TP EEHE T —LIRIEREOFIR, FIUARITERER SR Z0R MK
MNPOBENEFEHBE-LNBAEEAIMNR, XENBIRFEMNARENR. BHE, EBERX
RAEBRE, Bit, RN ENEELE=FMENEER, EFREAFTHETZE, KK
FALREMARIGBE—T, HNELEETHRNELH, HEIXAZTLZH, HNAERENHAN
TR ER Ul ZGHE, AKE, ME 41 Fr.

l |
| |
I
E—

41 A4 FTFEMRBY Ul REE R |

XERHMIAT AR LR Ul &5, MERRMDTLIEL, EmHbaEEsT . Mt &Ex.
FRIEANINREET, TEBNIBRE LHINA— N NINREIERE, F TEEZMRNTBRNE
AU RGEABXINRERY; M TiE R ARMRFEAIT LR LA9ME, ERERERHAN (T8
SLEGR ) PRITAZINGERY; RRTUERAREFHAI— LI LR ER B

WMRIRE LMK T HAIBTTEMR, BRAFRMBEXLEINEEIRE 2L LRFAE T, B TR
MBI Ul RE, RBERERTIERAMMN . SIRERIFXAD Ul RENRE, (RERB—H
B, MERNAEE—NTENKR, ME—1PFI! BERXE, WFREBRXA—MEE, 3]
XA Ul RAZWITIENIR? ARAEES, TERINTRAARERER. BFRNO U R
G0 RAFNRME LR 2, FTLAFRAA) Ul REGIERERERE 2¢ . FATBZESIN Ul R, 3fl)
FEZEUT=ATENANIRA:

(1) REMIP#Z: XESPOABRERZRNAEDFAMANNIRNE.
(2) BEX P #Z: ZEDHRNBTHNBEERLE D RHITIFAOHE.
(3) BIERAL Ul RE: XEAWABTRIIBEERREDPHETFAHE,

ENRABERTEX=AFEMIR, FHNF 8T Ul R4, AREZIX=FHHEHNA
DAY, ERBESLH, — 22— HIED, B {E AR EITIHITIX A —81F : Rome was not builtin a day.,

BETRRREMMEKHATEIE, Qsys FELXHINE P ZNARHRE, RI1SEME, Qsys
HEBERNEUEEMNIHE IR LRARER, AEEWETERERZERBHIII, XH
FRXEMET Atera EAFBBAZIZTH TIFEEAINSEORAMUERNEGHEMES
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STIEZR S AIRE), tEtERNFIEAMLN P #Z., XLEEEINE IP MU SREHK1ER
PIO 1 JTAG_UART x££ 1P ¥, EXRBETAENHE IP#%, LEERSE. RiMEEED.
SDRAM 24| HA K FM#RIEDSE, XERINTEERMN IP ZREWE 41 Fix.

= 41 Qsys FEAK IP #Z

INEIRE ThEELHA
PIO 1~32 AFHT /0 # O (AN HE AR )
SDRAM RAE—MNEZ R 7N SDRAM A B9 Avalon #0
EPCS STHSMBEE R AT Altera EPCS 2247 & 8814
Timer 32 (ERTRR, BEARFIEREIMBOT LR R A LM EN R
System ID SLI Nios | RGt5FrE € S RAB R AS
DMA HEINEIREAF R Z B A RIH I THE B BIRE I
JTAG UART = LIMET FPGA MBRAR ARG S TN BRI RITHSRIBE
UART BASTED, BEE, BURLSTE, REEHESYIE
SPI 3 &E/MEBITIMEEED

XL P ZBNBEEREETT——NAR, XL IPZBATIERE, BERENEREX
A RERIRH LM B, NTEMMR IP N, HAEENTAER:

(1) 1P EZBILRR;

(2) IPEZMFEFHRMER;
(3) IPZAIECEILIN;
(4) P BRI RAE ;
(5) IP#zRIN A,

EEIENE, BT8NP ZNINERE, FAENZAEXNIRIZA, RN TETEMS
HTEN P HER. EEURRGRE, BAREERRLEINZES Nios | RANEFD. BH
TRIETLK, ERRERES R LUEBRE EEARAET , FASREINE N IRIESRAIERE
XERNEFRIBZI=IIMR IP, FENTUEEFTERINMEE—ER.

IESh, FINX IR RIRINAR TR K ER , BIMEIRANIER M A ZRKRERE? EA Altera
ABANRML 1P B HELRA TIERRE S E R X L8 BIMOEITIRE . &4 IP B91E
AR TR —MFENIMNR, BMERNAMNEERE2WTLINA, XBHRHISHANBLT
T. MRMEEAR, BER2EME ‘A7, BAFBRTUANBEERR LA EHIE S 2EA
BTE T HER, RAFZRERNOCIRETERT T . BARKEBHENZEAILE TR
*k, MAREEATIIEN, REMR—EEBMAMERE—IMIMNZ, BAXNTAZBHERA
ERR? RRZ—, XEALRDXF, R T —2REARAME T . FNREG---. F AR
RANBEIRUEM—2NFNIREM, KFNTRNE AR KERRE?

84.1 PIO IP#
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4.1.1 PIO IP &mI4RiR

BERNMNABRZ PIO IPZM4ZA, PIO IP 422 Nios || {2 8E S FF o iz FH i Tim N /4
H, ER—M&AE Avalon B&EONZ, RMHET—MNF Avalon fFiE=sMLET I Mis O E 1B
/O i Z B F RSB . /0 mO—imERm A IZBE, »—inikiE FPGA MR
/IO B}, PIO IP & AP ZEGIMNISRHRME T RENER /0 #B1E, TUBETMRAERIE,
B Avalon #OR PIO RAZTJRME 32 N /0 wO Biw A ogE, AR ILURII— P8 Z 4
PIOIP #Z, CPU &1 I/O F78#2 4 /0 i #1T 8, /O TR E R W=7, &9
DA SRAG T B8 S SR =4

4.1.2 PIO IP W FFaRH#R

BT PIOIP BMGA, BETRBEAERES PIOIP RNSEREA, PIOIP RIS
BN 4.2 .

4.2 PIO IP &S Eas ik

FiFaRER

REFERIAGIH EHIRAIE

S

0 data
5 [{PIOBAHE
1 direction BE EHEN 0 ONmANEEAE. 00 BA; 1: fH
2 interruptmask | /5 FREHZILEEMMABOMN IRQ. 1: FRMTERE; 0: Z1EAHT
3 edgedcapture | /5 | HWOGEHLAERNNTNAVE 1
4 outset 5  iEEmEA
5 outclear 5  fEEREAO0

MPIO IP ZFHERAERREFHNTLUEL, PIOIPZAE 6 MFiFas, & KRB
X 6 NEFED AT A

(1) #ESFFE (Data)

BRIESFeE, REEHAS M _EEIE, R PIO IP ZE4EE A “Output Ports Only”,
MRS FRREREXNE. BHESFEEmEOBESEANNE. TR PIO IP ZEH
FeE A “InputPorts Only”, NEHIEFFETLH. MR PIO IP AZEHEEEN@ERX T, A
FaSFEPNNE 1 (BE) i, EFHE.

(2) A @3 fE=s (Direction)

REPIO P ZITEEAEER “Bidirectional ports” B, FEFHFEA 7. PIOIP#ZT
ERER (A BMESENE ) 5N PIO IP T, BERFEMERENET ., ENIEA
FNNBMEERXT, AOFERIFNGEE, K, A RFERREREXNE, EHE5FR
TH. HEFFEREHE PIO ONEIES[. HHEEFEFRFIMA N IR 1, KON A
HiEs; 0BT, w0 n AAER, Efifs, ARFERMNEMIZERN 0.FLAENE /0 O
[SA=WSE TN

(3) HHTRF#kZF s (Interruptmask )
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122
LR F RS EFROIRN 18, (E6 *HRTﬁE’] PIO i ANth . FRETERIEBUR PIO IP 4%
ITHRRTIRIE. BTG %&—rﬁﬁﬁ/\ﬁ?’_ﬁ;ﬂiﬁﬂﬁﬁ

MEHEE, RBEREE MW ALON T 8
“Generate IRQ” A G, ZZD%TE‘#F@E%?E & “Generate IRQ”, BBAIRPUIFF #1788
T BN, PR SEEAEMN 0, ELZIEfRE PIO

BIAREXAIE, EHW RS T

M F BT
(4) BRI ZFF=E (Edgedcapture )
DRHRSFERPNA n B 1, Avalon 124281
AR SFRRESF

/\%Tiﬁ])\[‘i*ﬁ/ﬁu |J / %14:5—.]-
SR EAER— PIO AOEI., SERERNS

REPIO P EFUNNNE. YRARREDRMEIND, 178
35 %517 8 A

VML EER-S

SEFTBLALE 0. Z M ARG

WRESERSFE, BN, WWAHRSFRREAREXNE, 51
(outset and outclear )

(5) BRAEDSHR
R R B AEESHEES BRSO N 13 0, LI, LBRAVEITH HIBOME 6
BB, BATTIUS 0x40 BBRSHE, YRAVEDHLHOM0E 3 AEEM 08, R

=]
Elo

TTIUE 0x08 2)EEF 528
4.1.3 PIO IP #ZRIBCE LT
, BETRIANBERE—F PIOIP XL Qsys FHIAS

B THNP PIO IP S F 81k
R B PIOIP 2% B JE 1A
BIEM, B 424407 PIOIPZHNEEIEIE,
r N
&L PIO (Parallel /O) - pio 1 T - . - @
PO (Farallel 1/0)
Meogeters  tltera_avalon pis Documentation
" Block Diagram
‘ e [" Basic Settings
[ shon signals Width (1-32 bits) s
Direction: ;
T Bidir
© Tnput
K .
eset
1
Port Resst Valus: |
sternal_connection
[~ output Register l
akera_aval
Enable individual bit sstting/clesring
["Rdee capture register l
[7] Synehrsnously eapture
Edge Type: RISING  ~
[#] Enable bit-clearing for edes capturs register
[ Inte
[7] Generate TR
IR Typ EGE v
Level rrupt CPU when any unmasked 1/0 Legic true I
Edg: it CPU when sny unnasked bit in the sdge-capturs
rrrrrr Available when synchronous capture is snabled
[* Test bench
[] Hardwire PIO
Drive inp
<[
Ll |
[® - 1: 0 = are not hardwired bench Undsfined values will be read frem PI0 during simdat
=
= > \96 Z
4.2 PIO IP #zA9Bc & TN E

MPIO IP ZHEBEIE R RANTLLE L, PO IP % Qsys B 5 MiRBEH N, B TRKK

TR -

MTX 5 FRER XS
Zircon Opto-Electronic Technology CO.,Ltd
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(1) EfEE (Basic Settings )
Basic Settings f21FRAIEE /0 ORISR F 6], Width IR BT 4 1~32 AT H1E, W
£ Widthi2& Xk 8, M PIO & 8 7%, Direction &BH 4 MNME, IETHRIIAUE 4.3 Fir.

% 4.3 Direction IR & R 4 MMETUEIA
%E R
ZERT, 84 PIO (A —MEES [BIRIRsh MR EUE.
BNSI e B IRERE . EEE FPGA IO 3IMA=ZS, W
O B RBMNRES, TEFEAN RS .
RAamAmA (Input Ports Only ) TEIZIER T, PIO 3s AR, TR a4 I,
amtima (Output Ports Only ) | FEIZAR T, PIO s A{XRMEIRES, REEFFE T,
BAFEE H s O FIZER T, MAMEH RO REM7, S TRAER XA
(Both Input and Output Ports ) WARA” + “OEdHma”

N\ (=Z35) wH
[Bidirectional ( tri-state ) Ports]

(2) #HHEZHFEES (Ouput Register)

XM IR ERNMENEN S FRE5 5585, £ Direction 3 Input Ports Only
B, BHSFREATLMERN,

(3) WARRZERE (Ouput Register )

SHATEF InputOptlons BEIRAT, PIO IP A2 @R R ST ORI E IRQ. HEA)
#E$¥ Output Ports EINAY, WIAHHAM~AE IRQ IR ATEAN. HFAT Synchronously
capture &%k EPH]‘ PIO IP #8215k 51788 ( Edgecapture ), AT —FiE E B4
PN sbva e e:Sit

® Rising Edge EFHE;
® Falling Edge TB&E;
® AnyEdge EFs T,

LHREEXNWATEMAROHIE, DEHRSESENNME 1. 2 Synchronously
capture IETURIERRS, WHHRSHFSAFE. XEFEIE, HEE Qsys FIEFE T enable
bit-clearing for edge capture register Bi&, BAXSF edge capture FNIZEE 1 75FH; &
£%81%&$% enable bit-clearing for edge capture register, N2 SEEHEFUT,

(4) #F#T (Interrupt )

% Generate IRQ IETUE AT, BHIEEWEHFHIMAAB AR, I PIO IP #ZH1E IRQ KT,
BRI —SIEE IRQ SH~ANERR

® Level REWMANSEFHEPUERE, A PIOIPZ~E—"1IRQ.
® FEdge RENOHRFHFRTHENL 1 BFRUERE, AL PIO IP #Z~4£—1 IRQ,

NRALELEFRIFET, WELZ /O WA IHM—NE] (ERFRNEERAE). X
Generate IRQ IETURIERR, FHFHKSFEATFE. SBHEENEFREHN, RES
BRI B REERE, SEBRIE— DT, BEHEE ATIERAA R, REFBRIIDOEMG
FEAPUTERERT, BLERIE—DAlT. ARl ( IRQ) —ERFEMEZZIAIT (PR RS 78
BRADEE ) EREHRINS ([AAHRFEFRE—MERE) Ak, 81 PIOIP &89 1/0

http://www.fpga.gs/
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OHA—HES (REERNIEE ), BREEETRERS FREFPREPIERna ks
BB W™ 1/O F=4 7 HRHf,

(5) A& (Test bench wiring )

LRMNBEHRTHER, RMMETUEXBIZE, AT HERDER, MURIMXERATE

T HITIHER.
4.1.4 PIO IP #ZHR 4wtz

NAZTT PIOIP ZMEBEIRIN, #TRENBREE PIOIP ZHRHEHHE, PIO P ZiRR1MH
T XRE A TS F R RIS RIS altera_avalon_pio_regs.h. & XHEE X T WAZRI S 1722 it gt
FIRMEMHEEININETE X . HAT0T LUBIT IR DR SR ZTE PIO 1P IR E 7%,
X BRBWARAZER0L M

4.1.5 PIO IP #%HI R A3 SEfl— K

TMRZT T PIOIP BRI HGRIE, = TRBENIBREE PIOIP BINASEG], T M Ls
R, HIMZXEFBZRBE, HIESMAUTED T EHITHE:

(1) ZRER: ZHEEZEERRARE, HNOSTEGETA—NEFRIIIEE, BIIMIXSE
BB EZ T AR,

(2) BBMHEZR: A mMEERARFRE, WIWE— Qsys REG, LALLM IZTLIE
FZIT L 1P .

(3) MHIiE: ZHEETEZAXRAE, WITBY CIESEFRTMINMRIT, LI

IMINhEE,
(4) WREER: ZHEITEZARRIE, ML ESER, UKESHEREA A4 TTAR
FIERET.

(1) ERE

BABRNMNABRNRE —H0LREN, ZELBRFERHMNA PIO IP £K=ZH] 8 > LED #i7
RAKTRR, EXNIEH, RITPEFIE PIO IP #%1E Qsys REFZIMITHITRERN, AR
FNAAMA CIESEFRIEIY PIO 4t #3E.

(2) WBER

HTZAHRMNELAE TIHANTIEEYTE, BARERNAABLEARENEESE,
ARABERFERNALNXBUELE, EIZE TR FTIRMNIE, WRILEIRY Qsys
RHRRIEETZRAE, WAMRTUSEZRE 2 ERNANANE. TARNMEL L IZTE
AOREMHAEZR, WNE 4.3 Ao

Zircon Opto-Electronic Technology CO.,Ltd.
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1= Systen Contents &2 Address Map  E2 | Project Settings 00 ‘ A
| Use  Commections Tame Deseription Export Clock Base End IR Tag
x = clk Clock Source
B == clk_in Clock Input clk s =
[=ai clk_in_reset Reset Input reset =
= — clk Clack Ountput [k
- —| clk_reset Reset Output
= B nioes2_gsys Tios IT Processor
clk Clock Input clk
= reset_n Reset Input [elk]
7 E data_master Avalon Memory Mapped Master [elk] IR 0 IRQ 31
instruction_master |Avalon Memory Mapped Master [elk]
jtag debug modul Reset Output [elk]
jtag_debug module  |Avalon Memory Mapped Slave [elk] 0x0001_0800 0x0001_DEEE
custom_instructi Custom Instruction Master
E onchip_ram On-Chip Memory (FAM or ROM)
clkl Clock Input clk
st Avalon Memory Mapped Slave [clki] 0x0000_8000 0x0000_£7£E
resetl Reset Input [clk1]
O jtag uart JTAG UART
clk Clock Input clk
reset Reset Input [e1k]
avalon_jtag slave |Avalon Memory Mapped Slave [elk] 0x0001_1018 0x0001_101£
B led_pio PIO (Parallel I/0)
clk Clock Input clk
reset Reset Input [elk]
B Avalon Memory Mapped Slave [elk] 0x0001_1000 0x0001_100€
2=l external_connection Conduit led_pio_conduit i=ad

4.3 LED 57R7KAT R4 BB 4 HE SR

MZEHFRANTIUEL, F1MEAT Nios. Onchip_Memory. Jtag_Uart 1 PIO 4 IP
2, XA 1P AZ, HBEARBASIEE, RINEZLIREFEHEHY, XERIIHABS
HEMNWFARER., TERMNMANENNEEH T EROHR, EXEAD P ZP, i)
Nios g & fEF #92 Nios II/f Z£4%; onchip_memory EEE#F AR %1510 RAM, RAM BIA/NA
30KB. jtag_uart ELBFFARRIAERE; pio ELBEFERANERHHIRA, FUEEE N 8, XBEEF
BHE, BTENMXERBHE onchip_rom, RAT—> onchip_ram, FrLAULETILE Reset
Vector #1 Exception Vector B E£#B1%E#E onchip_ram BI 9,

(3) WHIRE

WS TREMESR, 8 RN T2, ZSLR R4 TA2MRA3, 10RA3 4.1 Frx.

15 4.1 Qsys_Led.c LG

N P P S S S S S
2 //-- X4 : Qsys Led.c

3 //-- ik EG PIO B A% 8 A Led PeAE IR KT R

4 //-- BTE  2014-1-1

5 //-- EF : Zircon Opto-Electronic Technology CO.,Ltd.

3| | e e e e S e e e S S e e B S S S
7 #include "system.h" /1 RG IS

8  #include "unistd.h" / /ER RS A T

9  #include "alt types.h" [ /BRI S

10 #include "altera avalon pio regs.h"//pio {7k U fF
11

12 /* FKSTIERE, Led IRFSFR, Ml PR */

13 alt u32 LED TBL[] = {

14 OxFF, 0x00, // EERKIE, B
15 OxFE, OxFD, OxFB, OxF7, OxEF, O0xDF, OxBF, Ox7F, [/ RIRBA R

16 OXFE, OXFC, OxF8, OxF0, OxE0, 0xCO, 0x80, 0x00, / WRIRBAEm

17 0x00, 0x80, OxCO, OXEO, OxFO, O0xF8, OxFC, OXFE, [/ ARIBA 5,

18 Ox7E, OxBD, OxDB, OxE7, OxE7, 0xDB, 0xBD, Ox7E, // WAERE ST

19 0x7E, 0x3C, 0x18, 0x00, 0x00, 0x18, 0x3C, OX7E [/ MNP0 N5 35

http://www.fpga.gs/
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20}

21

737
23 //-- &AW : main()

24 //-- D : BEFAN

25 //-- WANSH &

26 //-- Wz 2 &

737
28 int main (void)

29 {

30 alt u8 i;

32 while(1)

33 {

34 for(i=0; i<=41; i++)

35 {

36 / /% LED_TBL $H i AU E MR (A 2 Led BEAT o

37 IOWR ALTERA AVALON PIO DATA(LED PIO BASE, LED TBL[i]);
38 usleep(500000); //%fF 100ms

39 }

40 }

41 return 0;

42 }

BT ZARBLERE S, FERMNBAE TIHFRER, AMUXERNMAE—0—aHE
KRBT, RN TEHEZANARRHBRIBPO—LEXEELS.

(1) AFAZEHEE system.h XH? XEEZEHN system.h AXHERRERBHERNRE
X3, 325 LED_PIO_BASE gt Mz hiREA.

(2) altera_avalon_pio_regs.h H1Fes kX 4—B T4 B? altera_avalon_pio_regs.h 3k
AR PIO WizF 78818 R R E X, 1%L 812 79 Cialtera\13.1\ip\altera\sopc_build
er_ip\altera_avalon_pio\inc\ altera_avalon_pio_regs.h, F2FHX /0 OR1ENEE
XEAEXN LA,

(3) altera_types.h k>XH-RITERZA7? altera_types.h kXX 4E X 75 Nios Il 785 BI%L
B, THKREIEA Clalteral13.1\nios-2eds\components\altera_nios2\HAL\inc\al

t_types.h,

(4) REER

WRTRELRR, ZFTRRMZIR THERNN M FERHATRIE, 8RN E
£ Quartus Il B4R Qsys_Led.sof TZEFKAIN A4 FF&HR, Qsys_Led.sof T#HEM/E,
HAVNEFZEE Eclipse A Qsys_Led.elf XHETHZERANIAN A4 FFAMR, Qsys_Led.elf ©
HEmE, HNK CREBFBESHTERNN AL FLIRE, RITLUER A4 FEREH Led
SMERE, BEHMRE, MRBENER, RORENS, RO NBR, INEREST, M

Zircon Opto-Electronic Technology CO.,Ltd.
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MIAENEERESEMRALE. BT RNOERFERTESER, IUHIXERS H—
NLED 28R =B, W0E 4.4 Fir.

4.4 LED fKKT S28e 89R 8t B

4.1.6 PIO IP %R A SEfl—H%5#

() ZBEH

MR T PIORKEEL, ZHTRENBEREE PIO LR, T PIO LR, F11E
AMETE—4, BEMENEEETHE. BRRIIAROES PN EXRBERN. ZXREIER
AR PIOIP ZiZBUZRAE, AEEZ20EREE LED EMITE R, X NERS, HITE
F>2 PIOIP #%f£ Qsys A RRWMTHITECE , IRFMNWEF A CiESEFRIET PIO =
ENE e

(2) WBER

W TRRER, ETRBNBOCRHBBAAESR, ZLRAMEHIESR, W0E 4.5 .

http://www.fpga.gs/
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< K4rHflx

I System Contents &5 ™ Address Map &0 ‘ Project Settings 83| =
|vse  Comnections TNanme Description Export Clock Base End IRQ Tag
2 clk Clock Source
== clk_in Clock Input clk = ==
=i clk_in_reset Reszet Input reset P
—— clk Clock Output clk
— | clk _reset Reszet Qutput
Bl nios2_gsys Mios IT Processor
clk Clock Input clk
L reset_n Reset Imput [elk]
data_master lAvalon Memory Mapped Master [elk] IRQ 0 IRQ 31
instruction master |Avalon Memory Mapped Master [e1k]
jtag debug modul. Reset Output [elk]
jtag_debug module  |Avalon Memory Mapped Slave [elk] 0x0001_0800 (00001 _OFEE
custom_instructi Custom Instruction Master
E onchip_ram 0n-Chip Memory (RAM or ROM)
clkl Clock Input clk
sl lAvalon Memory Mapped Slave [elki] 0x0000_8000 (0x0000_£7 ££
resetl Reset Imput [elk1]
B jteg_uart \TTAG UART
clk Clock Input clk
reset Reset Input [elk]
svilon_jtag slave [Avalon Memory Mapped Slave [elk] 0x0001_1020 (0x0001_1027
E led pio PI0 (Parallel I/0)
clk Clock Input clk
reset Reset Input [elk]
s1 lAvalon Memory Mapped Slave [elk] 0x0001_1010 (0x0001_101£
2= external _conmection [Condnit led_pio_conduit =
E key_pio PI0 (Parallel I/0)
clk Clock Input clk
reset Reset Input [elk]
sl |Avalon Memory Mapped Slave [elk] 0x0001_1000 (00001 _100£
<A external conmection [Conduit key pio_conduit =

4.5 IR AHERE

MIZERHATTLEL, FA1R9 PIO 2530580 7E PIO Rk SEie fEAS_E 275 7 —4> PIO

IP#%, Z PIO MECERMERNRWARD, BEREN 8, ETAMA IPZEE, HXE
# PIO MAKEEFIRER R, REMEONs.. XEFEIENZE, RNORBIEE
RN ERHT,

(3) MHIRE
WT TREAEZR , 5 T RIEABSRA BB A2 % LR a0 TA2RAD, 01XR3 4.2 Fim.

fREG 4.2 Qsys_Key.c 1243

10

11

12

13

14

15

16

17

18

20

//-- X4 : Qsys Key.c

//-- fiik DR AR, SIEAIR R Led.

//-- BTHE ¢ 2014-1-1

//-- 1E& : Zircon Opto-Electronic Technology CO.,Ltd.
R L EE LT T LT
#include "system.h" /1 RG IS

#include "alt types.h" [ /BARER LI

#include "altera_avalon pio regs.h"//pio Ziff#sk it

//-- : main()
//-- Dhie 1 FEFEAL
//-- fASH . &
//-- fHSH T

int main(void)
{
alt_u32 key state,led state; //Key il Led Zfi&&E

Zircon Opto-Electronic Technology CO.,Ltd.
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21 while(1)
22 {
23 [RGB RIE, FFREY key state.
24 key state = IORD ALTERA AVALON PIO DATA(KEY PIO BASE);
25 [/ER: Key &7 NIRRT, 4% T r. Led IR, Pk
26 /78T RAESZ T A8 AR N Led, BRI, RO PRHZBERERUR G, HIR{EST led_state.
27 led _state = ~key state;
28 //% led_state Fi{E%iH 2] Led E#AT BN,
29 IOWR_ALTERA AVALON PIO DATA(LED PIO BASE, led state);
30 }
31
32 return(0);
33

(4) REE
W THH TR, B TRBNZLR TRERNA A4 TTRIRHE

TIIE, BRHNBE

7 Quartus Il ZFF4 Qsys_Key.sof FEHEFHAIA A4 FFAMR, Qsys_ Key.sof NH =M /E

HANEFEEE Eclipse A+ Qsys_ Key.elf K THZEFHNIA A4 Fr&tk, Qsys_ Key.elf ™
, MK CBFRSMITERMNN AL LR E, FINTTLIEER A4 FLERER Led
SEUEXRT, BHNE T KEYIH, DI seasx, WE 4.6 Frr.

BNVl

s

4.6 1ZHW AR E

http://www.fpga.gs/
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4.1.7 PIO IP ¥Rz FB SEf5——HR B

(1) xXKBEN

MR T PIO #ELL, ZHTRIMNBRKEE PIO AL, ZLREZZAA PIOIP %
REBRBTRSLIIEE] LED KTRK, HETESHRERME, FAEhwE, ETE4Tniug
BROEIFRERLE LED E#HTER. EXDIES, RIMGEIE PIOIP £ZHHE Qsys
B RNEHITEE, ULTERSIEFNRS. EIMAERTIE.

(2) BER

WRTERRER, ETRBNFKHBEMAESR, ZLRAEHESR, WE 4.7 fix.

15 systen Contents & Address Map 5% | Project Settings 53 | =
% |use  Commections Tame Description Export. Clack Ease End IR T
b 4
B =5 clk in Clock Input clk exparted =S
. = clk_in_reset Reset Input reset [
= — ok Clock Ountput clle
FS — clk_resst Reset Output
= E mies2_gsys Mios IT Processor
clk Clock Input clk
= resstn Resst Input [c1k)
? E data master Avalon Memory Mapped Master [elk] IR O IRQ 31—
instruction_master |Avalon Memory Mapped Master [clk]
jtag_debug modul. Reset Output [elk]
jtag debug module |Avalon Memory Mapped Slave [clk] 0x0001_0800 (0x0001_O£EE
custom_instructi... [Custom Instruction Master
E onchip_rem On—Chip Memory (RAM or ROM)
clkl Clock Input clk
sl Avalon Memory Mepped Slave [clkt] 0x0000_8000 (0x0000_£7£€
resetl Reset Input [elkl]
E jtag mart JTAG UART
elk Clock Input clk
reset BReset Input [clk]
avalon_jtag slave [Avalon Memory Mapped Slave [clk] 0x0001_1028 (0x0001_102€ —1
E led_pia PIO (Parallel I/0)
fais Clock Input clk
reset Reset Input [elk]
sl Avalon Memory Mzpped Slave [c1k] 0x0001_1010 (0x0001_101€
< external_connection Conduit led_pio_conduit ==
E key_pio PI0 (Parallel I/0)
clk Clock Input clk
reset Reset Input [elk]
sl Avalon Memory Mapped Slave [c1k] 0x0001_1000 (0x0001_100F )
2| external_connection [Conduit key_pio_conduit =

A7 FRETSLIE RORE A AEZR

MZEIRFEANTT LB, FAIPIO thitfsLie 531 PIO #2582 S0 10 A AHEZR G192 —HFRT,
RERIMETAY, E—REE, HNXE1T key_pio WECE , Fli1 key_pio iR~ I0 T F#Tidk
I, ERERENE 4.8 Fix.

Zircon Opto-Electronic Technology CO.,Ltd.
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-
% PIO (Pare -—

allel 1/O) - key_pi
& PO (Parallel 1/0)
megotere  altera_avalon_pio

[* B1ock Diagram

[] Show signal:

key_pio

atera_avalon_pio

al m T+

" Basic Settings |
Width (1-32 bits) s

Output Port Reset Value: [gyr

Ensble individual bit setting/clearing

E register I
Synchronously capture

Edee Type v -

Edge caplure

(/] Enable bit-clearing for edge capture register

[ Interrupt |
Generate IRQ

TRA Type

EIGE v

Level: Interrupt CPIf when
!d: Interrupt CPU when any urmal
s logic true. Availsble when synchromo

mnasked T/0 pin i
sk

egister

Test bench wiring |

O 1mf0; key_pio

EI0 inputs ar not hardwired in tast bemeh Undefined values will be r

ead from FI0 inputs during simulati

[ Output Register i

MIZERET LB L, BERRNZD

BRE, HANE

4.8 HHTSLIEAY PIO BB TUE

%47 Enalbe bit-clearing for edge capture register X

B EFHAREA SN IR REA T, XBEHA]E
IXANMEIN,

WRARR

BRMNZBHIHAR, BBAKRR

BEMEXMETE AR T AR, RFANES Tk

433 F edge capture LNV IZES

BN WRHADR

1%E4% enable bit-clearing for edge

capture register, N2

SEREE T,

(3) BHIE
WoT TREHEZR

I RGBT AZ , 12 SR A0 TA2AAD, 204LAD 4.3 R

15 4.3 Qsys_Key_Interrupt.c 148

AEAEXT R Led.

TR 7/

2 //-- XA Qsys_Key Interrupt.c
3 //-- ik RN E

4 //-- BUILE 2014-1-1

5 //-- {F#&

7  #include "system.h"
8  #include

9  #include "sys/alt irqg.h"

16 #include "unistd.h"

11

12 void IRQ Init();

13 void IRQ Key Interrupts();
14

"altera avalon pio regs.h"

Zircon Opto-Electronic Technology CO.,Ltd.
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A
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D) | /]2 2 2 3 3 3 3 3 2 3 3 3 3 4 5 3 5 5 3 3 3 3 4
6 //-- & main ()
17 //-- Mg s AN

18 //-- MAZH &

19 //-- @WHZH &

7B A
21 int main()

228 I

23 IRQ_Init(); // #I4afk PIO ks

24 IOWR ALTERA AVALON PIO DATA(LED PIO BASE, OxFF); //#Jifith LED 4=k

25

26 while(1)

27 {

28 usleep(1000);

29 }

30}

31

] | A e S S S S e S
33 //-- &R : IRQ_Init()

34 //-- T L LTI G AR

35 //-- WMAZH &

36 //-- WihEH 0 &

37 /e e
38 void IRQ Init()
39

a0 TOWR_ALTERA AVALON PIO IRQ MASK(KEY PIO BASE, Oxff); // fifiErilhi
" IOWR_ALTERA AVALON PIO EDGE CAP(KEY PIO BASE, Oxff); // i&hiiiiyiishss 72
42 // VEM ISR

43 alt ic isr register(

44 KEY PIO TIRQ INTERRUPT CONTROLLER ID,// rfiibifziaebns, M system.h &l
45 KEY PIO IRQ, // TS, M system.h &

46 IRQ Key Interrupts, // TGS T AL

47 0x0, [/ T8I0 VA HR AN SAFIAR 5% BB 45 A
48 0x0) ; // flags, ¥ AH

49 }

50

51/ /e e e
52 //-- & : IRQ Key Interrupts()

53 //-- T s hITRSS TR

54 //-- WAZH : &

55 //-- WS H y

-3 208 2
58 void IRQ Key Interrupts()

59

Zircon Opto-Electronic Technology CO.,Ltd.
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60 alt u32 key state,led state; //Key fil Led Z&{fist
61 [ /BRI E, JFIR{ES key_state.
62 key state = IORD ALTERA AVALON PIO DATA(KEY PIO BASE);
63 //ER: Key &% /AT, #% F M. Led RASFSE, SHATK.
64 [ /AT BRAIERE T A F R e AT L Led, PRk, FRATKAHZBERRE, FIR(EZ led_state.
65 led state = ~key state;
66 //% led_state 1 pfEHHE] Led BT IR,
67 TOWR ALTERA AVALON PIO DATA(LED PIO BASE, led state);
68 TOWR_ALTERA AVALON_PIO EDGE CAP(KEY PIO BASE, Oxff); / /il s 17 i
69 )

TERMNAKRLERFZHAF - TZEFPORER . BIIRENF I FHNAE, ZepEk T
&, BNNEFSHESSEQIEIE, XA, Nios Il MR BT —EEHERE (HAL)
AR, FHEPETRI TR LER, REBBELIIRNRSHTRHRS FEF (ISR) &,
EMIREATEZRNTIERSE, RORF2KTHRS FEFOESSHNABHMRETLL
T, BRI FERS FEFNERSHAEGHHRE, HNEEZTHUTHNTE:

2 B8 void isr_name(void *context,alt_u32 id) RER RS PR S F12F. Hb
isr_name £ P4 ISR BVEREZ ; void *context 218MEIHEL4 ISR HEEHNEE
TERE (BERSHFHRER ), d BEHHMS, £ system.h AR, EEWFH(TX
B KEY_PIO_IRQ,
8 B alt_irg_register(alt_u32 id,void *context,void (*isr)(void *alt_u32)) =t & =&
alt_ic_isr_register(alt_u32 ic_id, alt_u32 irg, alt_isr_func isr, void *isr_context, void
*flags); (R AE R EEICHMRS 7127, E9 alt_u32id # alt_u32 irq 254
thifS; void *context # void *isr_context 23 E{£i%44 ISR K5 B e B L8185t
(BERTHFEREE); vod (tisr)(void *,alt_u32)F0 alt_isr_func isr £4&[A ISR KJK
#FEET; alt_ul2ic_id B2 M= HIssins, *flags REARMA,

(4) WREPFL
W THRH TR, HTRBNFZER TREHN AL TRIATEIE, HERNBE

£ Quartus Il ¥ Qsys Key Interrupt.sof T&EHEHKMIA A4 F 4k, Qsys
Key_Interrupt.sof T#=al/a, BATEBE Eclipse F4F% Qsys_Key_Interrupt.elf STET
HERNM AL FFLHR, Qsys_Key Interrupt.elf TE SRS, H1H C R2FBEMITERN
B A4 FFEMR £, BATTIAES A4 FFRIR B0 Led 2BIER T, HEIIZT KEY3 B, D35k
SWR=, WE 4.9 Fik.
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poRAfA@R O
CR-R-R-R-N-N-R-N-]

ZIRCON

Lst

L3 R
5

4.9 FRETSLLE AR RIEIEE

MZERTUEL, FHMPRrLieRF2ERA, F0E A4 FTRR EF BRIl 7 #%
TABRIRE, KRRBENNE Led TEE.

8§4.2 SDRAM IP#

4.2.1 SDRAM IP #Z 4Rk

NBZT PO IP#%, B TRBENFHREERNIN SDRAM IP 1%, B PIO IP #%—#, &k
BAINABHRE SDRAM IP B4R, D (T Bk ) BA S EHAE, SDRAM EATEE
AESEMEEEAMABRSHNAESZ. 24 SDRAM thiEwE, B2 SDRAM KABE
SLIRIFHRIE. 177181, ARERMGSFIEIZIE. SDRAM IP 3t T EE— SN
SDRAM R 9%, FF4bIBF SDRAM thiXE k., BT SDRAMIP 4%, £ Nios Il RZH1{E
F3 SDRAM #h&{ER SRAM —# &8, ATIHREEBRESER, UREEENNES, TH
HA B4 L SDRAM IP #Zi%E#5I5MB SDRAM S A AI—NEMAER, W& 4.10 Frm.
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Altera FPGA
PLL
SDRAM Clock
IR ER
" |Avalon SDRAM
NE:
I SDRAMIZ 83 PC100

L—> clk

cke
> addr

ihilr, R > ba

Avalon
=l Avalon b #03
MALEED] )| )\Y], |¢—) E%D” ¢m===) SDRAM °
BEA 0 B 215 cas
BiE

E/FEKR e G5

we

SEIEEM € > dq
dgm

410 SDRAM IP #Z&E# 5588 SDRAM ‘& BIZEMAER

NI UM LENXNEWERFEL, X1 SDRAM =488, EEILEEHK) Altera
FPGA 4R, EAGEEFEOSIH. BHZHE. LIk Avalon MO, #OSIHZAX
EZEFAIINE SDRAM BHEMA, XEZEOS|HIEIY Altera FPGA L/ /0O 5I1ERZ)
SDRAM B &ML, =42 Ep 2RI SDRAM #21ERY, than, SDRAM ##atk, BRI
, RERES  XELHRIFFIZERTHN, BHZEAZTERNES , BH1I4ER SDRAM
P %2 fE, ESBEM. Avalon MIEOZAREZKIIN CPU B, Avalon MIEZEOR
SDRAM IP #ZH X A B P WAIER S . MIZ S8R I% 32— SDRAM & — X8
AMEMEERSE, BB MNEEHIRIEOR, SDRAM TMYAIMRT w2ERE, Avalon EOEAN—
MR FESBZORE, SETRBUSFNORESFR. XERNEBEIRNZ: SDRAM &
R0 Avalone B O—#H LB RIMBT#IR RSN, FATTIAEZIRF A WBIHEIA (PLL), &
2 FARIAZE SDRAM 1251285 SDRAM /& Z B AIRT$PEMI 2 . FERIRAORTHSAE T, oI
REE PLL, TRESMNHMEXT, HESESIM B, FE PLL K% SDRAM A4,
PLL R2BFEE SDRAM ZHIZs M. MREE PLL, EITEVLIIEEM Qsys RFEHRIUINF
A0 PLL, Altera FPGA #1 SDRAM ‘& A I ARBAHEBER AR PLLIZE .,

EE—RENBEWBAR fmax MHEEBURT B MEMHIRIT, Qsys KA Tz 20T
IRz SDRAM = #I88 5 SDRAM & F . EL, BANRFERAIMEERE SDRAM 2 HI28 14
BE. BIaN, A7 LB 100MHz B fmax 148E, RGEHUAIIRIT R 100MHz BF$hER, B Quartus
Il BB T AT L A I B T B B BEE 11T 100MHZ F91R1E, 152 T SDRAM MIZRIA 2
ETEHNSEEATE SDRAM IP #ZAINEE4FE

(1) SDRAM IP % EBAREHIEZE (8. 16, 328 64 fi ). FAERNGFARENS HERS
RE,

(2) SDRAM IP 8] U4 E X 54 PC100 474 SDRAM F5 A
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(3) SDRAM IP ZaIEZES5HAMAIF SN Avalon =58 HAMIEFIRUE R4, 45T
/O 5T R Z KN RFHRREA,

4.2.2 SDRAM IP #ZMIEC B iIEIN

FATTLAFE Qsys A SDRAM IP ZBL & Q) Skis e B AR E4F . SDRAM
IP #ZECEBSAE M MNEINE: Memory Profile #1 Timing, & 4.11 Fix.

-
£ SDRAM Controller - sdram : _— — -

%&  SDRAN Controller
Megutors'  altera_avalon new_sdram_controller

[ Block Diagrem I - Presets
Memory Profils | Timing|
[ Show signal ) X
[ pata Wiawm [[|| Froject
sdram Bits: 15 Library
) ’ i~ ® Four SDR100 BMByte x16 chips
o [ Architecture | ‘® Nicrom NT48LCI6N16A2 module
Y Chip select: [ o] -# Wicron WIELSDT1E64HG module
eset o Pk == ‘- # single Mliance ASSLCINIES] 10 chip
1 ) = Ed) - # singls Alliance ASSLCZMSSO 10 chip
\~# single Micron NT4SLCON32E2 7 chip
wire ", hddress Width i~ ® single Micron NT4SLCAN3ZB2 7 chip
Row 13 - # single NEC D45B4183 AS0 chip 64Mb x 16
ra_avalon_new_sdram_controller
Column: [}

[]Include a functional memory model in the system testhench

Memory Size = 32 MBytes
16777216 x 16
256 MBits

411 SDRAM RIEC & 1EIN

R TERFE, Presets ThiZI R ILFE X B SDRAM B & . 415 SLBR{sE A B9 SDRAM
BRESS5ERFN—, TEZREAMARIEEHMET, EFEAENMEE, SDRAMIP #Z
BB g Memory Profile A1 Timing &I+ FEXRLEEENRE. MRILFRER D
SDRAM B 57 XFWAHER, WEEIRITEIRE SODRAM BRBEFMNSEKELE
Memory Profile 7 Timing 1755 _F K& , BRI~ B E IR E L Preset {89 customs,
BRBNTB TR HNEE LN SDRAM SEHRINEITUEX K SDRAM B2&, 5 /ErERT
BRHREMNBEZRERRNFNOTNENXH SDRAM BEE. B TFREMNMREEHONE—T
Memory Profile #1 Timing.

(1) Memory Profile I
Memory Profile &I 2 iFi81tE s £ SDRAM 454, GIaitit MEIEERE . Fikfs
SHEREAXNHES. & 4.4 7H Memory Profile #EINK o] AHNIRE
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% 4.4 Memory Profile i IRI&E
wE RIFE SUAE iR
SDRAM %ﬁz?}%"—"é%fﬁo ZIEME dg B4 (#UE) # dgm
BIRETE 8,16,32,64 32 B (FHERE) WRE. EREEIBER SDRAM HiEF

Hﬂo
N ﬂjKHM§ETSWMM¥%%¢ﬁ%Oﬁﬁﬁ%%ﬁ%
i 1,2,4,8 1 155, SDRAM 4|88 T] A4 %S SDRAM B H A—MF
g %
. ERTRS,
:
> R . ZERTEEE SDRAM i ba 24 (Kitbht )
X 2. 4 4

BE. BAEBEBER SORAM #HEFM.

L THE B . ZEHE addr SENEE. REBEEE
ik 17 1,1213,14 12

. 7 SDRAM B .
ﬁ:: T o FUBLGIEORE. B, SORAM HEFIH 4096 13, 512(29)
=V
> T B, FBIHIER 9. EAKEISE I SDRAM XUBFM.
Pt " -
11&8 No B, R B & E B S SDRAM & . HigHN Yes
da/dgm/addr = f &
BY, addr. dg #1dgm SIIERZRN TS =SFH=E
/O 3R
BERS LATFETIAS, Qsys BIE SDRAM 5K fUTHALF EASH |
A HIThEL 2. A 2 BT RS TE O R AR 5 A SDRAM 12
TR CETET R

181 Memory Profile £+ EANIRE , JEEEE = SDRAM HiBHNERE, LUKFED.
KALAR O] FUFEA AL, KX LEHEE 5i%FR) SDRAM BISERRA/NME LT LG 1%
EER J—_Efﬁ Liﬁfljﬁgiﬁmﬂz, K117 SDRAM MWBLEIERINEH B AR A5 XA
WINR, XA IMEZN SOPC RARER, T E?dzﬂ]fﬁﬂ’l Qsys HRAFLHERT , X
DNIBEFA R Tﬁﬁ?ﬁfpﬂﬂ—h 1752 7 Memory Profile i%& , ETEREAMBRE—F Timing EIN

~o

(2) Timing &I+
Timing £ R IFIRITEIRE SDRAM T B FH5e . [EFEAE SDRAM & H B F At
IR, R 45 E Timing &I FoJ IR E .

= 45 Timing =M RIRE
RVE | BOAME |

CAS &15HJ8) 12,3 3 MIEaR SRR H S SRR ( AR ShE RIS )
EfifF, ZEfEE SDRAM ZHIZRRINT S D RIFTE HATE

MGWRIZES | 1~8 2 :
8 RV —ER 5
e o ZMESE SDRAM 1412 % 2 RlE—R% SDRAM, 27
SR—RETERNT 15.625 _ . o
N — SDRAM 64ms FEE 4096 MRIFS, BEE
— M RIFramS us

64ms/4096=15.625 u s AT RIFTar S RAFEIXNEK

EVAET. £8
FLE?
1S (t_rfo) Ay
%;\ET i)

— 100us | MIRERIRT$RA1EIREI SDRAM #IE1EAIIE A

— 70ns | BhRIFEHR
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MFEBES(t_mp)
ERERZ 5N
Active %l Read 3k
Write #ERS(t_rcd)

— 20ns | TR HSAH

— 20ns | ACTIVE %) READ 3t WRITE FERY

IElAdE) (t_ac) — 55ns | BELGRIIIBIAYIE]. IZIEH CAS KEFRIERE
Sk E RSB (t_wr, - . WRHAIT THBOTR RS S, 5E. 1% SDRAM #1228

TEIMFTB) BRNTIHBHNTMA B

T A FMARBRINFENC, §MSEIIMHSEREN TR Avalon BRI EERE, X
THEE—ENEHRT—REFHTS (Issue One Refresh Command Every ) B95%8, SIFrETF
BABEHERME, NTEMAEESE, RNFREATRETBIME. —RIEXT, RIER
INMERTT LT 6

4.2.3 SDRAM IP #ZHI 4 wiz

LIEIT Avalon ZOH A, SDRAM IP 32 EREREEE A SRAM 71528, B E
RIEEE S |, SRS 2R, 4MESYE) SDRAM IP # R E B4 IR =2 .

4.2.4 SDRAM IP %Rz FA 3£l

(1) XEHEM

NB5ET SDRAM IP ZRIFREE, # TRENBERESE SDRAMIP AR LAY, %5t
RFEB2RENAREFTHE SDRAM FizfT, FAKBIEHHIERY LED #1178, BL
JTAG_UART #17#HitH. fEX KA, HKITEFEIE SDRAM IP Z4E Qsys B4 2 U0
ITECER, DERBRNIWMITF A CIBS2FEKAE SDRAM Fh%2E.

(2) mWBHEZR

WRTIRER, BETRBMFRHRBHAESR, ZLRABESR, - 412 Fix.

Hif:L\H

15 System Comtemts 8% Address Map 5% ‘ Project Settings 54 | =
P | Use  Comnections Name Deseription Export Clock Base Fnd IR Ts
X
B =2 clk in Clock Input clk exported =
(=i clk_in_reset Reset Input reset [
= — ok Elack: Ontmmt 1k
- — | clk_reset Reset Output
- E nioes2_gsy: Mios IT Processor
1k Clock Input o1k
= ressin Resat Input [elk]
7 —{E data_master hvalon Memory Mapped Master [clk] IRQ 0 IRQ 31—,
instruction_master |Avalon Memory Mapped Master [e1k]
jtag_debug_modul. .. [Reset l:lutput [elk]
jtag debug module |Avalon Memory Mapped Slave [clk] 0x0400_0800 0x0400_0F£E
custom_instructi... [Custom Instruction Master
B sirsm SDEAM Controller
1k Clock Input clk
reset Reset Input [elk]
sl hvalon Memory Mapped Slave [elk] 0x0200_0000 Ox03£E_EEEE
2=l wire Condni t sdram_conduit =ad
B jtag mart JTAG UART
clk Clock Input c1k
reset Reset Input [e1k]
avalon_jtsg_slave |Avalon Memory Mapped Slave [elk] 0x0400_1010 0x0400_1017 —
B led_pie PI0 (Parallel I/0)
lk Clock Input clk
reset Reset Input [elk]
sl Avalon Memory Mapped Slave [elk] 0x0400_1000 0x0400_100F
O external_connection [Conduit led_pio_conduit =

4.12 SDRAM LIG ARG 4 HEZR E

MIZERRNTLUET, F1VEZHTH onchip_memory IP #1245 7 A8 SDRAM IP
#, XF Nios. Jtag_Uart ] PIO X=4 1P #%, B NNEZBREL T, RIMEEARE LR
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ERT, RERNAABYENETNAT, HNEEZRNB—THRIA SORAM IP#%, &
MECEWNE 4.13 Aomo

-
£ SDRAM Controller - sdram p— -
- i —— -
%E  SDRAM Controller
Magocors'  altera_avalon new_sdran_controller
[ Block Diagram M Frofile] | Presets
iMemory Profilei| T
[ Show =1gnals —t 4 X
[* Data Wiath | Project

sdram Lo L g
‘% Fowr SIRI00 SMEyte x16 chips

o [* Archi tecture | % Micron MT4BLCI6NI6AZ module
P ——plock e | ‘o # Wicron WISLSDT1884HG moduls
eset ot bk == # single Alliance ASSICIMES] 10 chip
a . = i -#® single Mlliance ASSLCEMESO 10 chip
% single Micron WI4BLCZW32E2 7 chip
! = - :
wire " hddress Width % single Micron WI4SLCAN32E2 7 chip
Row: 13 ‘@ single UEC D4SG4163 K30 chip 64Mb x 16
ra_avalon_new_sdram_controller
Column g

[[|Include a fanctional memory model im the system testbench

Memory Size = 32 MBytes
16777216 x 16
256 MBits

< = : Apply lpdate. . Delete

413 SDRAM IP #ZHIECE T E

MZEFTUEYE, &1 SDORAM BLER T 16 iz, 7213, 7I& 9. *F SDRAM KIES
&, HMIFESE SDRAM HEIEFM, AEESH SDRAM, ENREREAEHN. HFH]
XE ) SDRAM BIS2 MT48LC16M16A2, FTLAF(1E%E T MT48LC16M16A2 | datasheet,
XEBEBZASTENR, BTRIE MT48LC16M16A2 S/ SDRAM BL&ERINEI T Library
F, FIUBRNAEBEFRXNLERTENERAEIEE. AT HEARUENER, TER]
R RNARIFR— T UTHE B S8 SDRAM ECEIRINZE Library &, ¥ MEE LT SDRAM LA
&, FEAMIz o LAKE Library EOAFR [ New | 32817 S, BHEWE 4.14 Fr<@E.

http://www.fpga.gs/



http://www.fpga.gs/

140 FPGA #iZiE s §4

£ New Preset @

Preset name: Micron MT45LC1EMIGAZ module Component wersiom: [13.1 w

Preset deseription: Zircen Opto—Electronic Technology CO., Ltd.

Select parameters to include in the preset:

Display Mame Parameter Mame V..
= [¥] Memory Profile i
EI[¥] Data Width
f Bits datalidth 16
Il E‘ Mrchitecture
Chip select rumber0fChipSelacts 1
| Banlks b er( fRanks 4 =
E[¥] Address Width
Row rowlfidth 13
Column columniidth 9

B Generic Memory model (simulation only)
Include a functional memory model in the. .. |generateSimulation. .. |false |
H [¥] Timing

CAS latency cycles: casLatency 3

Initialization refresh cycles initRefreshCommands |2

Izzue one refresh command every refreshPeriod 15.825
Presst file: Micron MI4BLC1EMIGAZ module. gprs ]

414 K SDRAM ECE RN ZE Library H

XA S, F A4 Preset name Al Preset description B & LAUE , BRI A= EH Save ]
4, sEHE 4.15 iR E o

Message [l

This file is not in the IP search path. Do you want to add it to the search path?

Presets in the IP search path will be found the next time you open Qsys.

20 | Fe |[ mE

415 BIZRIIRTE N

MIZRTBEORRNIEES, XEANRTLAE Library FEZIENTAINE SDRAM ECE
T XES, AT ZIREXXEFRITLUERZ H T — Micron_MT48LC16M16A2_module.qprs
X, EANXHEREZRAVANG SDRAM BEEER, ATETHR—EIE, XERNBINARE
ZHERRIN A E4IE) ChalteraV13.1\ip\altera\sopc_builder_ip\altera_avalon_new_sdram_co
ntrollen\altera_avalon_new_sdram_controller.gprs X4/, HEHMES LS, FKMIHoTLL
¥ Micron_MT48LC16M16A2_module.qprs SR T, SAEFENEFFTFF Qsys B, iX AT,
FAF T AE SDRAM 9 Library & EIFAVARINAI Micron_MT48LC16M16A2_module, &/
BNBURIEPE—S, SDRAM AsISFEEEN I FERILES, BT FPGA REBIER, AT
DA PLL #itH 100Mhz Bf§hsfisR4s SDRAM_SCLK Y, PLL BT$hEBIGEMRRE, BURER
1B FIREH-63deg,

(3) BT#HIRE

W TREMESR, B T RBEMNRHBRG T2, ZLRARE RN, RS 4.4 Frx.
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43 4.4 Qsys_Sdram.c XA

I | o e e
2 //-- & : Qsys Sdram.c

3 //-- ik : {TE) 00-FF, Jf¥ 00-FF M &%l Led L

4 //-- EITE 0 2014-1-1

5 //-- {E# : Zircon Opto-Electronic Technology CO.,Ltd.

3| | e e e e e e S e e S e e S S R e e S e e
7 #include <stdio.h> / 7 BR R N H Sk S

8  #include "system.h" /1 R

9  #include "alt_types.h" / /AR S S

10  #include "unistd.h" / /3EIR BRSO

11  #include "altera_avalon_pio_regs.h"//pio %7 &s 3k 3CfF

12

TIE) | /]2 5 5 5 5 5 5 5 5 5 2 5 5 5 o o
14 //-- &I : main()

15 //-- Lheg : EFAH

16 //-- faANSH : &
17 //-- falzsH @ &
I8/ mmmmmmm il

19 int main()

20 {

21 alt_u8 count = 0; //FHIAHE, JFMHLA 0

22

23 while(1)

24 {

25 usleep(100000) ;//%1F 100ms

26 // % conut RIMEFTENH R, %sx Lottt/ ik, 02 R A Az, ATk 0 %ith
27 printf("%02x,", count);

28 count++; //%hT count = count + 1;

29 / /% count AR FMEIN{EL Led I 2R

30 IOWR_ALTERA AVALON PIO DATA(LED PIO BASE, count);
31 }

32

33 return 0;

34}

(4) R&EE

WRTHRELRR, ZFTRRNMZIR THERNN M FERHATRIE, AR E
7£ Quartus Il ZFF% Qsys_Sdram.sof FEHZEFKAIA A4 FFA MR, Qsys_Sdram.sof THE 5T
&, ®1EFEXE Eclipse B Qsys_Sdram.elf XU THEHKNH A4 FER,
Qsys_Sdram.elf T&E=LUE, F11H C BFREBESHITERNI AL TR E, HINTUEE
Ad FFER LR Led FHABAAERNHITING, SR, F11ATLIE Eclipse RGRIIZHI A
BRHHMMITEELS, WE 416 Fir.
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4.16 SDRAM 325G A4 2R3/ B

84.3 EPCS IP#%

4.3.1 EPCS IP 4Rk

MRS THANA SDRAMIP #%, ETREAIMERNB— TN EPCSIP #, Altera /A 5]
B FPGA R X ZXF EPCS RIIGFMHBIENEBELHIBNFM=IE, & Avalon O/ EPCS
IP #Z521%F Nios Il R4tih18) Altera EPCS S 1TECERR . Altera 12MH&ALE] Nios || BB HHRE
(HAL) RAENRHIEF, RIFAAER HAL NBREFED (APl) RiTEAES EPCS &£
4, 81T EPCS IP #, Nios Il RG] UATLA T IRIE:

(1) 7£ EPCS 8 =MEi2 7RIS, EPCS 12422 B Boot-Loader 1%, Ktk Nios Il &
FAVFA P TE EPCS 822 F M3,

(2) FRIEZRMEIE, FINETS. NIC SNEMBEZEKAEEFIOEIE.

(3) EIEFPCGAEE IR EPCS 12 FPGA MIEL B 2R, £ LB B 5 A FPGA
MEE. EENKZONRARRLTMNE BTN FPCA REHIE, FiEid
EPCS = HIgs i B BUE T35 EPCS S1TE &8R4+,

ANTINEEREESERE, ULRBEEINNES, HITXER SDRAM IP #Z—*%#, 4
EPCS IP #ZBIEHEZRE . W& 417 Fioso

Altera FPGA
EPCSC & #514 ) Nci?’iju
EPCSH il #%
ﬁﬁﬁﬁﬁ% Avalon
& Boot-Loader | =) J=¥23
AL FLA7 ROM
7]
@) R

417 EPCS IP #Z IS /MER

NN EPCS IP :ZZEMER AT IAF L, EPCS SHmIFMHESsK AL T - MR X33,
—NE FPCGA BTG #R, TEERATEM FPCA REBHRUEN, 5—  2EBERGMSE, 1R

Zircon Opto-Electronic Technology CO.,Ltd.



