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10.1 NiosIIFEEAHE A R i fa &

10.1.1 #itie i

Nios Il Hardware Tutorial - Cyclone FPGA
GW48-SOPC

Mode ;: Ho.5

=

AL B o 3
Feset Delay: Alows PLL to stabilize Jock) after " WOTFIT i BT ;
rezet or dewice-configuration WWW:WW;WJWWW.&:
e [ mem_addr2q
- srEm_dit0 :
i delay _reset_block » %ﬁ:‘tﬁ‘ ..... : .............................. i
............................ : — — ! : T = '
——clock_in  delayed reset_n SUTPIT [ aram e
................ S— I E TP P ]
- WHTELY L
!-5'I:|“I‘F'I:|‘1‘ ----------------- :l'E.ITl.,E ................ .
E‘"!'.ﬂ] WHTEET — a'-mn_ile :

A Y R

:l'l OTFOT [ dep[is.q

&10-1 Niosl | R Gk A
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10.1.1 BRI &

Libraries;

| ¢

= [Zr Project
WL nios? setup quartusz
Setup Cyclone 1chb gwsopc
= IE’ d: falteras/quartuzbl/bindgui_tcl zcnpts,
=HEr dbw
B diw

K10-2 £ Tl

Hun

Hpen File

Add to Tl Toolbar

Cancel
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[/510-1) setup cyclone 1c6 gwsopc. tcl
# Load Quartus 11 Tcl Project package

package require ::quartus::project
set _global _assignment -name FAMILY Cyclone

set _global _assignment -name DEVICE EP1C6Q240C8
set global _assignment -name RESERVE ALL_ UNUSED PINS

TRI-STATED""
set location_assignment
set location_assignment
set location_assignment
set location_assignment
set location_assignment

set location_assignment
set location_assignment
set location_assignment
set location_assignment
set location_assignment

PIN 1 -to led][O]
PIN 2 -to led[1]
PIN 3 -to led[2]
PIN 4 -to led[3]
PIN 6 -to led[4]

PIN 164
PIN_165
PIN_166
PIN 167
PIN 168

-to disp[27]
-to disp[28]
-to disp[29]
-to disp[30]
-to disp[31]

"AS

INPUT
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10.1.1 #itie i

Device & Pin Options x|

Dual-Furpose Fins I Voltage I Fin Flacement I Error Detection CEC
reneral | Configuration I Programming Files I Ummzed Fins

Specify the dewice configuration scheme and the configuration

Configuration ctive Serial [ecan nse Configuration Device)
Configuration Standard ll
Configuration dewice
[v Use configuration dewice |EFCS4 ll
Configuration Dewice Options ... |

[¥ Generate compressed bitstreams

Description:

£]10-3 i e il B 2 EPCS4
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10.1.1 BRI
x

=ystem Mame: Ininﬂz_ﬂyﬂtm

Target HDL
|7 i “erilog {* “HDL
Cancel 1K,

E10-4 LRI R SE
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10.1.1 #itie i

1M Al tera SOPC Builder - Hios2 STSTH

File Module Systern View Tools Help

=ystemn Corterts | Syatem Generation

£ Atera SOPC Buider - o
Creste Meve Component. ..
--Avalon Components Board: [GWSOPC Nioss Il Develapment kit (EP1CE) = | ol =010

Clock (MHz)

Mios | Processaor - Alters Corporation
Bridges Device Fatmily: ICchnne vl [T HardCopy Campstible

ommunication

lisplay

P1C20 Hios Development Board Cycl Uze Module Marme Description Clock

P1510 Hios Development Board Stra
P15440 Hios Development Board Stra
P2C 35 Hiog Development Board Cycl
P2560 DSP Board Stratix Il Edition

K 10-58 . — P SOPC R Gk
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10.1.2 NiosII &% M\ 44k

IM Altera Nios IT — cpu O

Nios IT Core

f:y: te=m:

Logic Usagze
Memory Usage

Caches & Tightly Coupled Memories

Select a Mio= Il core:

ONios II/e

3

Adwanced Features | JTAG Debuz Module | Custom Instructions

®Nios II1/s

- RISC
Nios 11 32-bit
Selector Guide
Family: Cwxclone

S0 MHz

FPerformance at S0 MHz Up to S IMIFS

BOO-TOO LE=
Two M4E=

Hardware Multiply: |Hone

RTSC

32-bit
Instruction Cache
Eranch Frediction
Hardware Multiply
Har dware Dirvide

Up to 22 DIMIFS
1200-1400 IE=
Two M4Es + cache

ONios II/f |

RISC

32-bit
Instruction Cache
Branch Frediction
Hardware Multiplsy
Hardware Diwide
Barrel Shifter
Data Cache
Dynamic Bramch Frediction
Up to 49 TIMIFS
1400-1200 LE=

Three M4Es + cache

il EIH:ardware Divide

| Hext > Finish

E[10-6 Nios 11/s CPURRLZ\
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10.1.2 NiosII &% M\ 44k

IM Altera Nios IT — cpu O

MNios II Core JTAG Debuz Module

Caches & Tightly Coupled Memories | Adwanced Features Custom Instructions

Select a debugging level:

|I®LEI’E1 3
JTAG Target Conmection

| O Level 1 | OLevel 2

JThG Target Conmection JTAG Target Conmection
Download Software Download Software Download Software
Software Breakpoints Software Breakpoints Software Breakpoints
2 Hardware Breakpoints 2 Hardware Breakpoints
2 Data Triggers 2 Data Triggers
Instruction Trace

O Na Debugger

OnChip Trace

Ho LE=
Ho M4E=

300-400 LE=
Two M4E=

S00-900 LE=
Two M4E=

2400-2T700 LE=
Four M4E=

Aovanced debug licenses can be purchased from FS2, hitt: finesneane F22 com/s

Cancel £ Prew Hext > | Finish |
K10-7 EEITAGH AR

Ed

OLevel 4

On—Chip Trace Buffer:

JTaG Target Conmection
Download Software
Software Breakpoints
4 Hardware Breakpoints
4 Data Triggers
Instruction Trace
Data Trace

On—Chip Trace
DffChip Trace
3100-3700 LE=

Four M4E=

1258 Frames *
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10.1.2 NiosII &% M\ 44k

- Target

- Clock (MHz)
Board: [GWSOPC Nioss | Development it (EP1CE) =] ol 200
Device Farmily: IC@.ﬂ:Inne vl [ HardCopy Cotrpatible
Lze Module MName Dezcription Clock Baze End IR
¥ = CPU Mioz | Proceszor - Altera Corparation clk
instruction_maszter Master port
[E data_master Master port IRz 0 R 31| ¢
ftag_debug_module Slave port 0x00000000, 0x000007FF

K10-8 N A T NioslJSOPC% 1
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10.1.2 NiosII &% M\ 44k

system Contents | Nios 11 Maore "CPU" Seﬂingsl System Generaticnn'

M JTAG UART — jtag mart O

#5) Aftera SOPC Builder A Target
 Create Mew Companent... Canfigurstion | Simulati-:un'
--Awvalon Components Board: IGWSDF
— @ Mioz | Processor - Aters Corpors Wiite FIFC [ data from &valon to JTAG )

ﬁridges Device Fatmily: E
—HCommunication Ciepth: Iﬂ IR Threshold: I_E

Ei SPIC3 Wire Serial) Uze
@ UART (RS-232 zerial port) v = CPU

Display instry

P1C20 Hios Development Board [E data_

P1510 Hios Development Board ftag

P1540 Hios Development Board Fead FIFOD [ data from JTAG to Avalon )
P2C35 Hios Development Board
P2560 DSP Board Stratix Il Editio . I ,_,l ; I
P2560 Hios Development Board pepth: 64 R Thresholdt °
hernet

®tra WMilities

S0P

[T Construct using registers instead of memary blocks

[T Construct using registers instead of memary blocks

K10-9 H4IJTAG UARTIH &
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10.1.2 NiosII &% M\ 44k

IMAvalon Timer — timer 0O KI

TirmeoLt Period

Initial Period: I 1 Imﬂec '-'l
Input Clock Freguency: S0 MHZ

Hardwware Options

Preset Configurations: IFuII-featurEu::l - |

Fegizters
[+ Wiriteable period
[+ Readable snap=shot

[v StartiStop control bits

Cutput Signals
[ Timeout pulze (1 clock wide)

[T Svystem reset on timeout MWatchodog)

K10-10 HAFTimerik B &
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10.1.2 NiosII &% M\ 44k

IMpvalon PIO0O — pio O |

Bazic Settings | Input Options | Simulation |
Wickth

[+ wits

PlIC wyeiclth must be between 1 and 32 bit=s
Direction

(. Bidirectional (tri-state]) port=

i Both input and output ports

" Qutput ports only

K]10-11 AAPIOEI N 1 % B %
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10.1.2 NiosIIZZIn\ 24k

™ Avalon PIO — pio 0 |

Basic Settings  Input Options | Simulatin:unl
Edge Capture Register
v Synchronously capture:
" Ri=zing Edge
£ Falling Ecige

f* Either Edge

Interrut
[W Senerate IRC

" Lewvel.

Interrupt CRL when any untmasked | [fO0
kit iz logic-true.

Interrupt CPL when any unmasked bit in
the edge-capture redister is logic-true.

K10-12 N TR E &
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10.1.2 NiosII &% M\ 44k

1M Avalon PIO — pioc O i

g kit=

Pl weickh ru=t be betweeen 1 and 32 bit=s
Direction

[ Bidirectional (tri-state) port=

i Input ports only

" Both input and output ports

% Output ports only

&|10-13 it A8 i PIO



10.1 NiosIIFEEAHE A R i fa &

10.1.2 NiosII &% M\ 44k

¥ Attera SOPC Builder - T
. L arget
kgl Create Mew Component... I:
- Awvalon Components Board: |GWSOPC Hioss IT Dewelopment Eit (EFICAE) b ]
----- @ Moz || Processzor - Attera Corpc =

El Brldges

|- Communication
@ JTAG UART
@ SPI (3 Wire Serial)

@ LART (R=-232 zerial port)
: ~Display

- @ Character LCD (16x2, Optr
-EP1C20 Hios Development Boa
~-EP1510 Hios Development Boar

-EP1340 Hios Development Boar Outgoing address and contral signals are always registered.
-EP2C35 Hios Development Boa

-EP2S60 DSP Board Stratix Il Edit

-EP2560 Hios Development Boar

K10-14 N\ Avalon s Z:38 5% B
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10.1.2 NiosIIZZIn\ 24k

|_E:_|...mn,'_5upc U=e Module Mame Dre=cription

..... & AMD AM2OLVOESD Flast Bl epu Mioz | Processar - Alters
el CyTC1041 SRAM instruction_master Master port
----- @ CyTCI04 SRAM (GWS]
L@ Cypress Twa CY7C1 044
[+ Legacy Components
I_::_l---Memury

----- @ AMD AM2OLVOESD Flast
----- @ CyTC104 SRAM

..... @ CyTCI041 SRAM (WS Presets: AMDZALYORSTD-120E W

----- @ Cypress CYTC1380C 55
----- @ Cypress Two CYTC1041 i o
----- @ EPCS Serial Flazh Contre

Fla=h Mermaory [Camman Address Width: |23 ™| bits
----- @ IDT71416 SRAM )
----- @ On-Chip Memory (RAM o
----- @ SORAM Cortroller

[=--Other

Data Width: |[§ % | bits

([

EI10-15 i A S EElash 2 1 i e 5 7
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10.1.2 NiosII &% M\ 44k

Sysatem Clock 50 MHz Timing granularity is System Clock cycles.

Eead Waveforms
data

addr

i
select | |
readn  40ns | 180ns [

Write Waweforms
data

addr X X
select | |
wriiten  40ns | 1280ns | 40ns

K10-16 ¥ BEXT4hEFlashit 5 it 7
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10.1.2 NiosIIZ &\ 44k
IM Svztem ID Peripheral — sy=sid @

Mo svystem D yet.
& unigue D iz aszsigned every time
the zvystem iz generated.

| Cancel | | Finish |

X110-17 I AR S IDAH 4
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10.1.2 NiosIIZZIn\ 24k

o @ CyTCI041 SRAM
----- @ CyTC1041 SRAM (GWWSOPC)
----- @ Cypress CY7TC1380C SSRAM
----- @ Cypress Two CYTC104 SRAN
EPCS Serial Flash Controller
----- @ Flazh Memory (Common Flash
----- @ IDT71V41E6 SRAM
..... & On-Chip Memory (Rabd or ROk
L@ SDRAM Controller
tP{ﬁhEr

----- @ CompactFlash Interface (True I

..... @ Dhis,
----- & Interval timer
o Mgl

Board Infa

K]10-18 EPCS Serial Flash ControllerZi44



[N e [ o O o RN oy O oy R oy IR

L ST R NPT N TE Y]

.. @ UART (RS-232 serial part)

---I]isplayr

e Character LCD (16x2, Optrex 11

~EP1C20 Hios Development Board C
~-EP1510 Hios Development Board 51
~EP1540 Hios Development Board 5
~-EP2C35 Hios Development Board C
~EP2560 DSP Board Stratix Il Edition
-EP2560 Hios Development Board 51
~Ethernet

----- @ CSE900 Interface (Ethernet)
----- & LANT1 111 Interface (Ethernet

-GW_SOPC

----- & A0 AMZILVOESD FlazhiGi-:
----- @ CyTC1041 SRAM

CyTC 04 SRAM (GWSOPC)
----- & Cypress Twao CYTC1041 SRAN

~Legacy Components
---I'I.I'_I|E=m||:|r3.|r

- @ AMD AM29LY0BSD Flash(Gn-:
@ CyTCI041 SRAM

----- @ CyTC1041 SRAM (GWEOPC)
----- & Cypress CYTC1330C SSRAM
----- & Cypress Twao CYTC1041 SRAN

{ [N ol T o R o R Y I ol R R JON U | P }
Installad Mamaanants

¥ & %) O

(a2 | | @ cnear |

|lze

FHEIEEEE

[<]=I[=]

Targzet

Generic Memory Model (Simulation Ondsy)

Include a functional memory model in the system testbench.

—

Clock Source fHz Pipeline
Board: |GWSOPC Nioss IT Dewelopment Kit (EPICA) hd o1k External 500 I:l
[]
LEERELCICEN | SEAN (two Cy7C1041 chips) — sram 0 End
Ecpu
et 112trICtion_m an
— data_master ﬁ ji_!'l- % IR O R 31
* ftan_debug_rd - ) 0x00000000) 0x000007FF
jtag_uart Attributes 0x00000800 000000507
sys_clk_time Siatie BAM 0x00000820) 0x0000053F
button_pio 0x00000810  0x0000031F
led_pio The Nios Development Boards (GWSOPC_1 CB, GWSOPC_1C12) 0x00000§40)  0:x00000G4F
seven_seq_py have two CyTC1041 SRAM chips arranged a5 0x00000850  0x0000035F
H ext_mem 256k 32-bit words (1MBvte total address span).
¥ avalon_slave
triztate_mastd MWemory Size: 1024 | | kB b
ext_ﬂash 0x00300000| 0=00FFFFFF
sysid 18 Word Alighed Address Bits 0x00000808 0:0000030F
7] epes_controll 0x00001000| 000001 FFF

%]10-19 I ASRAMZ 14



I iltera S0PC Builder — Nios2 SYSTH

File Module System V¥iew Tools Help

System Contents | Nios II More “cpu” Settings| System Generation
w SE L2 WIre SeriE) -
EI D;;I':WUART (R5-232 seial port) Terget Clock Source mHz Pipeline
& Charactsr LCD (1652, Optrex 1 Board: |GWSOPC Wioss IT Dewelopment Kit (EFICE) w ok Fxternal 500 |:| ‘
---EP1C2I] Hios Development Board C D
---EP1S1I] Hios Development Board 51
---EP1S4I] Hios Development Board 51
---EP2C35 Hios Development Board C Uze Module Mame Description Input Clock Baze Encd H
#-EP2560 DSP Board Stratix Il Edition Bl cpu Mios || Processar - Altera Corporstion clk
#-EP2560 Hios Development Board 51 p———tinyztrisction_mazter Mazter part
=-Ethernet —t rata_master Master port IRG 0 IRG 31
""" @ CE8900 Interface (Ethernet) ¢ jtag debug_module Slave port 0x00000000 DxDDDDD?FF']
----- @ LANS 111 Interface (Ethernet, jtag_uart JT&G UART clk 0x00000800( 0x00000307([ 0
=-GW_SO0PC sye_clk_timer Interval titmer clk 0x00000820( 0x0000033F|[ 1
----- @ AMD AM29LWOESD Flash(Gh-2 button_pio PIC (Parallel 100 clk 0x00000810| 0x0000031F|[ 2
----- e CWC1 041 SHAM led_pio PIC (Parallel 1100 clk 0x00000840  0:0000034F
J SEeVen_seq_pio Pl (Parallel [ clk 0x00000850( Ox00000585F
..... & Cypress Twwo CYTC1041 SRAN E ext_mem Avalon Tristate Bridge clk
@"'LEQ“W Components ¢ avalon_slave Slave port
=-Memory tristate_master Master port
po @ AMD AM28LVOBSD Flashi G-t ext_flash Flazh Memary (Common Flash Interface) 0x00800000( (0x00FFFFFF
CYTC1041 SRAM o | = 2y2id Syatem ID Peripheral clk 0x00000808 0:0000030F
CyTC1041 SRAM (GWE0PC) L epcs_controller PCS Serial Flash Controller clk 0x00001000) 0:000017FF 3
oo @ Cypress CY7C1 3000 SERAM ext_sram CyTCI04 SRAM (GWSOPC) 0x00100000( 0x001FFFFF
f & Cypress TWD CY?C1 IZI41 SHAI‘-.-
£ >
Intallad Famnpanants
& e W O
Add ] ’ @ B ] [ & Nove p I [ ¥ Move Down ]

%110-20 A IR ¥ 11 Niosl 1 52320 44



10.1 NiosIIFEEAHE A R i fa &

10.1.3 NioslIRG KA IRBE S RSB
1. HhtEHHERIEE

IM Altera SOPC Builder — Nios? SYSTH

File MNodule Tools Help

V1w

Auto—Assigzn Base Addresses

Auto—Assign TEQs

el RS | 1= g [

_ L@ UART (RS-232 serial port) 0 Target

=-Display Board: |GHSOPC Hioss IT Development Kit (EPICE) v
- @ Character LCD (16x2, Optrex 1)
---EP1 C20 Hios Development Board C HardCopy Compatible
[+-EP1510 Hios Development Board 51
---EP1 540 Hios Development Board 5

System Conte System Generation

>

K 10-21bhE B3 s il i B



10.1 NiosIIFEEAHE A R i fa &

10.1.3 NioslIRG KA IRBE S RSB
2. ShHEIEFEITREBE

IM Altera SOPC Builder — Nio=s2 SYSTH

File Module Syxstem ¥iew Tools Help

Sw=tem C-:-ntentsl Mios II More "cpu” Settings | Sy=tem Generation

Frocessor Configuration

Hios Ili's Core
4-Kbyte Instruction Cache (122 lines, 22 bytesfline, 20 tag bitsfline)
JTAZ Debug Module (S breakpoints, 2 HW breakpoints, 2 data triggers, on-chip trace)

Proces=zor Function Metmory Module Offzet Address
Reszet Address epcs_controller
Exception Address ext_=ram Cx00000020 (0x00500020
Break Location cpuitag_debug_module Ox00000020 (0x00300020

Y ou can change Hios Il software settings, such as data memory, host communication, and
debugding communication, in the System Library properties of the Mios || IDE.

%]10-22 Niosl 14 25 fic & &
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10.1.3 NiosIZSGAEKHI B S RS 4
3. RGEHFERK

IM iltera SOPC Builder — Nios2 SYSTH

File Module System ¥iew Tools Help

System Contents | Mios Il More "epu” Setiings [Sy=stem Generatio

Optienz

BB o Hios IT IDE

[ HDL. Gemerate system module logic in VHIL

[¥] Simulation. Create simulator project files.

= e i = e
Info: Agreement, or other applicable license agreernent, including, =
Info: without limitation, that your use is for the sole purpose of
Info: programming logic devices manufactured by Altera and sold by
Info: Altera or its authorized distributors. Please refer to the
Info: applicable agreement for further details.

Info: Processing started: Wed Aug 23 10:06:03 2006

Info: Command: guartus_sh -t Mios2_SY¥STWM_setup_guartus.tcl

Info: Evaluation of Tel script Mios2_SYSTM_setup_guartus.tcl was successful

Info: Quartus 1| Shell was successful. O errors, 0 warnings
Info: Processing ended: Wed Aug 23 10:06:03 2006
Info: Elapsed time: 00:00:00

#2006.08.23 10:06:04 (%) Cormpleted generation for system: MiosZ_SY ST

H# 2006.058.23 10:06:04 () THE FOLLOWING SYSTEM ITEMS HAVE BEEN GENERATED

SOPC Builder database : EXALTERA training/Mios2_QIS_LAB1Mios2_5YSTM. ptf

Systern HOL Model : EZALTERA training/Mios2_QII5_LAB1MNiosZ_SYSTM.vhd

Systern Generation Script © E:XZALTERA training/Mios2_QII5_LAB1/Mios2_ S¥5TM_generation_script
HDOL Simulation Directory : E:ZALTERA, training/Mios2_QII5_LAB1/Mios2_SYSTM_sim

# 2006.058.23 10:06:04 () SUCCESS: SYSTEM GENERATION COMPLETED.

FPress 'Exit' to exit. v

[T} epu was gemerated as plain—text HIL
7] Done checking for updates.

K]10-23 Nios IR S 4 5
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10.1.4 NiosIlgifk &% AR
1. IINERIEE TR

Libraries: R e e
Elr Poipst . . Wlocooons e e s e :
LET delay reset_block Mins2_ SY¥STh :
| il M SY5TM
21 d faleradquartus60/0branies/ ik
—reset_n
et M_part_to_the_button_pio[3..0]
bhe_n_to_the_ext_sram[3. 0]  je—
ext_mem_sddress[22.0]  jfe—
ext_mem_data[31..0]  jfe—
ext_mem_readn |—;
read_n_to_the_ex<t_sram [—
b | > select_n_to_the_ext_flash |—
Hame: zelect_n_to_the_ext_sram |—
|Ni-:-32_SYSTM _I werite_n_to_the_exd_flash —
werite_n_to_the_ext_sram [—
I Bepeat-inzert mode :
[~ Inzert symbal as block out_port_from_the_led_pio[7. 0]  fe— :
out_port_from_the_sewven_seg_pio[15.0] je—— -
Megawizard Flug-ln Manager. ., | inst
ok Cancel | scaa e g el s e e st d gl g et b g el b et gk

K]10-24 Nios IRS 4 5
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10.1.4 NiosIlgifk &% AR
1. IINERIEE TR

Nios Il Hardware Tutorial - Cyclone FPGA
GWA48.50PC
Mode : No.5

Ming2_S%ETh

— clk
——{reset_n

in_port_to_the_button_pio [3..0]

Reset Delay: Alows PLL to stabilize Qock) after
¥ ) . I:I. ) be_n_to_the_ext_sram[3..0]

reset or dewice-configuration
ext_mem_address[22..0]

TN e T TR | ext_mem_data[31..0]
: P axt_mem_readn

T WEE

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

read_n_to_the_ext_sram
select_n_to_the_ewt_flash
select_n_to_the_ext_sam
Wil write_n_to_the_ext_flash
Frp— LUl'i'tE_rI_t':l_thE_E:ﬂ_EﬁlTl

clock_in  delayed_reset_n

H INHLT:
. n!:t C——m reset_n

out_port_from_the_led_pio[7..0]

out_port_from_the_sewen_seg_pio[15..0]

st

K110-25 % _ENios2_ Systmikik
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10.1.4 NiosIlgifk &% AR
2. IIASIFEIR

GWi8.S0PC
Mode : No.5

Moz _SySTh

clk
——{reset_n

he'n,hpq — in_port_to_the_button_pia[3..0]
Fieset |Delay: Alows PLLto stabilize Qock]) after

. . . be_n_to_the_ext_sram[3..0]
reset or dewice-configuration - - T =

ext_mem_address[22..0]
ext_mem_data[31..0]

i T B
ext_mem_readn

TR

clock_in delayed_reset_n read_n_to_the_ext_sram [—
: select_n_to_the_est_flash |—

Ut

reset_n
select_n_to_the_ext_sram

HilTH

HUTHT

write_n_to_the_ext_flash .

D nem

?5'I.|"I"‘|"I.|'1""

write_n_to_the_ext_sam

pll20 out_port_from_the_led_piafr..0]

HUTHUT

out_port_from_the_sewen_seg_pio[15..0]

inclkl Inc 0 Tre que voy. 000 MHZ =0 "“

Opa r3tion Mok Nomal

Ck [Rato] e g oo %)
o |52 | om [sm

[Tas} Gy hone
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10.1 NiosIIFEEAHE A R i fa &

10.1.4 NiosIIf#if: & 5 4 ik,

3. iF

Project Mavigator ==l
Entity |L-:ugic Cel
Cyclone: EF1CBRZ40CH

----- 2 niosIT lab 3117 (1)
< >

_Hierarch_l,l] Filesl ¥ Design LlnitsJ

Status ==l
Modul e | Frogresz &4 |Tirr

Full Compilation
Analysiz & Synthesis
Fitter

Azzembler

Timing Analyzer

oa:
ag:
aag:
og:
ao:

) riosll_lab.bdf

] 4@? Compilation Report - Flow Summary

%a Compilation Report

% Legal Hotice
%E Flow Summary
%@ Flow
%@ Flow
%@ Flow Elap=sed Tu
% Flow Log

&h_ ) Analysis & Synt
%D Fitter

%D Aszembler
%D Timing _Ana

Quartus IT

Settings
Hon—Defaul

hd d G gk

Flow Status
Quartus IT Yersion
Bewision Hame

Top—lewel Entity Hame

Successful — Wed Aug 23 10:36:54 2006

6.0 Build 202 06/20/2008 5F 1 5T Full Verzion

niosll_lah
niosll_lah

- A0C5

Compilation was successful (11T warnings)

5,930 (52 %)
55 (54 %)

Total memory bits
Tatal FLL=

1027 EFEmIEER

o5, 296 f 92, 160 [ RO % 1
1 f2 (50%)



10.2 Niosll#ffiit 5217 ife

M FPGA T # A & A

1) niosil_lab.caf* | & Compilation Report - Flow §... | F8] niosl_labbaf | 1 niosll_lab.cdf~ ]
_..:; Hardware 5-3tup...| LISE-Blaster [U5E-0]

Mode: |JT.¢.G ﬂ
Progress:

| Enable real-time |SP ta allow background programming [for M 1] devices)

Wi St File Device Check zum Uzercode Ernnngflirgaﬂ:; Werify Eﬁ:&k Ewxz

miozl_lab. zof EPT1CEL 240 O0Z59F 4448, FFFFFFFF

ﬂ]ﬂ Auto Detect

K110-28 T #niosll_lab.soffit & 34



10.2 NiosII# &%t 5217

2. AT XA TIDE
IM Altera SOPC Builder — Nios2? SYSTH

File Module Swystem ¥iew Tools Help

Swztem Contents | NS I More “cpn” Settings 5}'51'-'3"' GEI‘LEI'&U'I'IL

Options

[ B Eun Hios IT IDE

o

HIL. Generate system module logiec 1n YHDL.

W

Simulation. Create simulator project files.

£]10-29 fidFRun Niosll IDE3%41, HEAERIFRIFE



IM Altera S0PC Builder — Nios? 5YSTH

File Module System View BETIES
ovstem Contents | Nios 1T Mo ation
Bl ¥ioz IT Command Shell
J_-F] Attera SOPC Builder - Target
o bl Create Mew Compaonent...
EI---A.uaIun Eumpungntg Board: GWSOFPC Hioss IT DE":-’Ell:I]
----- @ Mios | Processor - Alte
E---Eridges
L@ Avalon Tristate Br
leI---l:ummunit:atiun
5 _____ & JTAC LART ze todule Mame
@ SPI (3 Wire Serial) v =l cpu
E " @ JART (RS-232 =6 £ instruction_master
E---Displw data_master
L@ Character LCD (1¢ ftag_debug_module
+-EP1C20 Hios Developm v Jtag_uart
+--EP1510 Hio= Developm d sys_clk_timer
A ornacan o - neeecie—— B [w] F hartbnn nin o

%]10-30 FENiosll IDEZETH, HENERIT RKIFE



T

File Module System ¥iew Toolz Help

System Contents | Mios I More “epn” Settings | System Generation |

Options

| BB ron Wio= IT TDE |
Yorkspace Launcher @

o ]
]'IIIL. epnerate system module ] select a workspace

Simulati-:-n. Create simulat] Hios II TDE stores your projects in a directory called a workspace.
Select the workspace directory to use for thiz seszion.

VS PR [ ' AT TEFA training'ios? GI15 LAESVWORK ~|  Browse .. |

| Use thi= as the default and do net ask again

0K Pl |

NIV AL

I D INTEGRATED DE‘L’EL{]PME
ENVIRONMEN i

Part of the Nios |l Embedded Design Suite

K10-31 LR TIEFE
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2. BNERITRIEIDE

rvtrat's: ew

K]10-32 T FFENIDEZA ARG




10.2 Niosll#ffiit 5217 ife

L CRAE T R TRE

JC/CH — hello led.c — Nios II IDE

SN

Pan

IFUNS Edit Hawigate Search Eun FProject Tools Window Help

Iﬁ Folder

| ¥ File

Cloze All Ctrl+shif1+F4

E]‘[eader File
f':bj's C/CHt Application

fp (E0 B

* Dther. . . Ctrl+H

Refrezh Fo

K10-33 ZE . — AR SE ) TFE




10.2 Niosll#ffiit 5217 ife

3. BV.CHLTF R TIE

Pan

) Hew Project

Select a wizard

The Hios II IDE will create and manage the makefile to build this — g
project.
The Hios II IDE will also create and manage an associated system

W1zards:
g
+ % Altera HNios II
+-[ CVS
+-[% Simple

K10-34 BEFEC/C++ V.



. Hew Project

C/C++ Application

Cliclk Finizsh to create thi=s project with a default sy=tem librarsy c |

Hame: 1=d_sSbit

[w U=ze Defanlt Location

Select Targzet Hardware

SOFC Builder Sxr=tem:

CF1r: cpu _:J

Select Froject Template

Ihrw=tone o Nescription

Hello Freestandin

Hello MicroCs05-IT
Hello World

Hello World Small

Ho=t Filing Sw=tem
Memory Test
MicroZ/05—IT Me==aze Box
Microl,/02-IT Tutorial
Simple Socket Server
Tightly Coupled Memors
feb Serwer

Zip File Swx=stem

Ni=splaw= a bouncing pattern on LEI=
Netails

Hellao IED 1= a =imple freestanding application L
that run=s on any Hios IT =w=stem with a FPIO

component named “led pio’, =uch az the =tandard

or full—featured hardware example de=zign=. Thi=
program uses alt mainl) instead of mainll) as its
entry point.

Hote: Using alt mainl) bypasses all P

<. Baclk | Hext > | Fini=h Cancel

K110-35 ZE7~ 1 e ik — AN CHE 524



JCFCHt - hello_led. ¢ - Nios IT IDE

File

Iti-E

Edit Havigate

'[E?a Hios IT Dewvice Driwers

Search Bun Project Tools

@ (- 0-Q- | &

Hindow Help

[EeRERa= A BT

=101 x|

€] hells led. c
=] application. stf

12 led_Bbit_syslib [NiesZ_SYSTH]

* Lo avolid confusing the software debugger. L tight, one
* delay loop such as:

® for(i=0; i<=200000; i+4+):

* man cause problems wheh it is stepped through using a ac
* The while loop kelow produces the samwe behavior as the f
* ghove, but without causing potential debugger problews.

"

i=0;
while
i++;

[i=400000)

return 0;

II."ﬁﬁ‘ﬂ"ﬁ'ﬁﬁﬁ'ﬂ'ﬂ‘ﬁ1fﬁ'ﬂ'ﬁﬁ1f1fﬂ‘ﬁ'ﬁ'ﬁ'ﬂ'ﬁﬁﬂ‘ﬁ'1fﬁﬂ'ﬁﬁ'16ﬁﬂ‘ﬁ'ﬁ'ﬁﬁﬁﬁ'ﬁﬁ#ﬁ#ﬁﬁﬁﬁ#ﬁ#ﬁﬁﬁﬁ#ﬁ#ﬁf

.

&

* License Agreement

*
al |

al

R s s
€] #hello led. o 53 5| o= tutline 52 =5
led = led << 1; - Easo
. & system. b
IOWE ALTERA AVALCHN PIO DATA(LED PIO BASE, ledj; || i 5] alters awalon pio_reg
....... IJ alt_t}'pes.h
FEO J  main
* The delay element in this design has been written as a © || e @ alt_main

K10-36 i3 A Niosll IDE% [




10.2 Niosll#ffiit 5217 ife

4. HWiFiziTCIRERF

JC/CHt - hello_led ¢ — Hies IT IDE

File Edit Hawigate Search Bun FProject Tools Window Help

| 8

i
Ed

b

l [€] hell

. ]5:- led Bhi
. ]5:- Hios II

L;:;J |u'|'ujﬁ'ﬁ'i%'JfEJ;.J¥u—‘ = 'J::: *

M\Hwi gator| = E] |_£h| ¥hello led. o 53 f
B

EE v‘ Z -l
Hew Fio= 0;
while ([i<400000)
o Inta idts
Open in Hew Window

BT Ty

LR LE -HIDE IT In=struction Set Simulator
Build Froject
(& Hios IT MadelSim
= Copy |

K10-37 4% FEIFZENiosll CPUF Iz 4T 1%l

e el o el O el




10.2 Niosll#x#:ik it 512171

o T R R O L U R T, T e e I TR
5. WELE/T4: R B

Select A1l Dezelect ALL

0K Cancel |

K10-38 FH B I CURIE P




10.2

NiosIlEMH:- % it 527 e

6. Hb/EREEIAA BT

Froblems

Froperties BB &

led Sbit Hios IT HN configuration [Hios IT Hardware] Hios IT Terminal Window ([DB-5-26 _99:14)

niosZ-terminal:
hiosZ-terminal:

nhiosZ-terminal:
niozZ-terminal:
niosd-terminal:
niosd-terminal:
niosd-terminal:
niosd-terminal:

hiosZ-terminal:

connected to hardware target using JTAG TART on cable
"UISE-Elaster [U3IEB-0]1", device 1, instance 0O

Warning: The JTAG cable ywou are using iz not supported for MNios
IT systenms. You may experience intermittent JTLAG commmunication
failures with this ecable. FPlease use a U3E Elaster revision B
cakbhle or ancother supported cakble. FPlease refer to the file
errata.txt included in the Nicz II dewvelopmwent kit documents
directory for more information.

[(Uze the IDE stop button or Ctrl-C to terminateﬂ

K110-39 CRE)F N &N, JBahiasT




10.2 Niosll#ffiit 5217 ife

v HOD /RIS AT

...... |=| £ e

'[E:: hello world 1 =welib [Hios2 SYSTM

EI TE’ led Bbit
l » Binar
-5 Inely
i +-{~= Debug

- [€] hellc
; ..... appli

l T;:-le-:l gbit
. '[E_:-Hms IT
EI '[E,:-pr-:-_]ect
: . {} Binar

Incle <

—_ - - -

Bl

Hew

o Into

Open 1n Hew Window

Eun A=

Dlebugz A=
Fuild Froject

led = led << 1:

OWF_ALTERA AVALON PIO DATA(LED PIO BASE, led),

*

The delay element in this design has been wr:

to avold confusing the software debugger. A4

gy Hios IT Hardware
.Hi-:-s IT Instruction Set Simulator

fios IT HY configuration [Hies IT Hardware] Hios IT Terminal '

cerininal: connected to hardware target using J

= a=wn 5 = 1 » HDOrr+= =T 1T ==+ =TT rFrTmimT™+47 I Sl—rrs o~ 1 = am -

£]10-40 &R B DR R ZE CIE P
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6. Hb/EREEIAA BT

x

This Ikind of launch 15 configured to switch to the Debuz perspectiwve when

- 1t suspends. Do wou want to switch to this perspective now?

[7 Remember my decizion

£10-41 DR AR IECREF
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10.2 Niosll#fFi&it 512171k

6. I/ IREEIAIEAT

5|
=

(=Variables 53 Brealpoints

iﬁ«?ﬂebugﬁ,@ (= | T R |

Expressio

=P led_Sbit Hios IT HW configuration [Wioes IT Hardware]

El-&2 Fios IT ELf Debugger (E/6/05 10:00 AM) (Suspended)

Em"’“} Thread [0] (Suspended) ; ]l;d i
= 2 alt main() at .. %hello led c:154 e e -
— e L ahma  aad i=

1 =tart() at d:‘altera‘componentzhaltera nios2'HALhsrchcrtl. 5:30
----- E. “terminated, exit walue: 0F Nios IT Download eutput (G/6/05 10:09 AM)
----- g Hioz IT Terminal Windew (E/8/05 10:09 AM)

----- g niosf-zdb—server output (BS80S 10:09 AN

----- | Debugger Process [B/B/05 10:09 AM)

| j|sd

4
.
M@ hello_werld. c |@hello_SEGT.c |
* The while loop below produces the saune behawvior as the for loop shown ;I
* ghowve, but without causing potential debugger problem=s.
=/
i = 0;
» | while (i<400000)
i++:
i
return 0O; =
H
B ol ol ol il o ol ol o O o o i il ol ol e i i o o o i i o o o o e i i i ol ol ol ol i i i i o o o _lLI
4 »

K10-42 B0 ER B A
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6. B0/ IR IEAT

File Edit Hawvigate Search BRun Froject Tools Windew Help
[Ci-H = m |- 0- Q- @ [~ G- - | F &
i5) ﬁ‘ﬁﬂebugﬁrﬂ L] [ | 2 @ | i% » = O|[td=variables

A C/CH IT HY configuration [Hios IT Hardware]
£ Debugzer (B/8/05 10:09 &N) (Suspended)
[0] (Suspended)

Db, .. 1t main() at .. 4%hello led. =;154 | _____ P izt '
5 e tart [ at d:haltera‘componentshaltera nios2hHALh=rehert0. 5:30
----- g “terminated, exit walue: 0% FNios IT Download output (5/6/05 10:09 AM)
----- | Hios IT Terminal Window (5/6/05 10:09 AM)

----- p | niosf-gdb-server output (B/6/05 10:09 AM)

- | Debugger Frocessz (5/6,/05 10:00 AM)

sf C/C++ Browsing

b
|_I
- D
="
11

K10-43 IR [F[IDE £ &



10.2 Niosll#ffiit 5217 ife

$/ / EEET\IH RIBAT

T H=H J [ F J = J e
o
Hawigator | — O |_£h| hello led o 25 ™
| BE - "
EI '[E:: led Sb1t
: . 4» Binaries 1= 0
. 15 Includes while (i<400000)
- +- = Debug i++:
- €] YRR }
b |5 applicatio Hew 4
Pt . readme. txt Joen return 0:
'[E:: led Sbit_=w=l P 1
T : Open With »
[+]-]=— Hi1io=s II Dewic
fERE R TR R R FFFARRRRER A
*
- Paste _
8 | F*F T 59 e~ P 2 g

K10-44 % 2 AT I CRE [ COPY 3| H 1@1#5’%@%
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7. BT A BIRERR

JHew Froject il

C,/C++ Application
Click Finish to create this project with a defanlt ss=stem librarwy T c |

Hame : Ihellu_w-:urld_l

|+ Use Defanlt Location
Location: IE: MATLTERA trainingiHiosZ QITS0 IARlh=oftwareihello world 1 Browse. . . I

—Select Target Hardware
SOFC Euilder System: IE: SALTERS training ' HiosZ QITSO _LAEL“Hio=Z STSTM. pt:l;l Browse. . . |

CF1: Icpu ;I

—Select Froject Template

Count Binary .‘.I —Description

Dhry=tone . Simple program that prints "Hello from Hies IT
Hezllo Freestanding

Hello LED —Details

Hello Microl/05-IT

This example prints “Hello from Hios IT° to the ;I

Helle World Small STOOUT =tream.
Memorsy Test
Simple Socket Serwer

Thi= example run= on the Hios IT * standard’,

Tightly Coupled Memories " full_ featured’ , © fast’, and " low_cost’ example
MicroC/03-II Message Box de=zigzn=. It runs with or without the MicroC/05-IT
Microl,05-IT Tutorial RTOS and requires a STDOUT dewice in wour system =
Web Serwver |- hardware. See the readme. txt for details. ;I

Zip Filing Swystem - —
K10-45 KRBT 73 — DN BIFE P 2 5L — N8 LFE
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8. ITH I ERF

JC/CH — hello world.c — Nios II IDE

File Edit Havigate Search Bun Froject Tools Hindew Help
B HBRI%-0-Q-|@F o2 ¢4
ﬁ ﬂﬁCHCH‘ Frojects &3 Wavigater | — O @hell-:n_led. o [ bello world o X t@helln_SEGT. o g|= 08
%3; &a E q_%, - * "_\ -
% = {5 hello_world 1 * For a reduced footprint wersion of this tewmplate, and an explanation of how 1
+-{» Binaries ¥ to reduce the memory footprint for a given application, see the
¥ [_I_EllInu:ludes * "zmall hello world" template. @
+-[=F Debug w ‘[E
+ @ hello world. c uf @
= application. stf
readne. tat #include <stdio.h>
+ '[:I::- hello_world_1_sy=lib [WioesZ_SYSTM
- '[;_—I}:'led_abit int maini()
+ O Binaries (
+ {1 Includes printf{"Hello from Hios IT!%n"):
£-(@ Debug printf {"GW45-30PC BOARD !in");
+-[€] hella_led ¢
= . return D:l
=| application. stf
readme. tit i =
125 led Bbit_spslib [Hios2 STSTH] Y,
L] Hies IT Device Drivers ol

K]10-46 & Ehello_world.clEfE T




10.2 Niosll#ffiit 5217 ife

8. ITH I ERF

Froblems Froperties Eﬁ & || et E -=08

helloa world 1 Hies IT HY configaration [FHioes IT Hardware] Hios IT Terminal Windew (06-5-23 _EF11:15)

»

nioszZd—-terminal: Warning: The JTLAG cable wou are using is not supported for Nios 3

niozZ-terminal: II =vyvstem=. You may experience intermittent JTAGZ communication

niosZ-terminal: failure=s with thi=s cakble. Pleazse use a USE Elaster revi=sion B

nioszZz—-terminal: cable or another supported cable. Flease refer to the f£ile

niozZ—-terminal: errata.txt included in the Nioz ITI development kit docwuments

niozZ-terminal: directory for more information.

niosZz—-terminal: connected Lo hardware target using JTLAG TLRT on cable

niosz—-terminal: "U3E-EBlaster [UIE-0] ", dewice 1, instance 0O

niozZ-terminal: (Uze the IDE =top button or Ctrl-C to terminate)

Hellao frowmwm Mio=s IT!

GW45-30FPC BOLRD! 3
A

K110-47 hello_world.cF2/7 FEIEAT 2N, FHEITITAG_UART HEIHBITE R



10.2 NiosII¥# it 5217 E

iTH PR

JCSCHt — hello_world. ¢ — Nios IT IDE

File Edit HNawvigate Search Bun Froject Tools Hindow Help

Al++5hi £++H
Cloze Ctrl+F4 T Folder |
Close All Ctrl+Sha £1+F4
7 File =}
. SEVE Cirlts h Header File b
o) Save A= [E:;’]"r C/CHt Application
B cave A1 Ctrl1+3Shi ft+5
T Other. .. Ctrl+H
Eewvert

Ir"l nde_<=stdio b=

K10-48 A —1MNH P ETFEL—NZTH LR




10.2 NioslI# Xt 5217 HfE
BATH PP
x|

Select a wizard

The Wios IT IIE will create and manage the makefile to build this ——
project. |
The Hios II IDE will also create and manage an associated system

W1zards:

Cy T+t J!'Llelll" at1on
. = Mltera Hios IT
- CVS

IE;- Simple

K10-49 [FIFEEEC/IC++ N H



JHew Froject

C/C++ Application

Cliclt Finish to create this project with a default sw=tem library c ]

Hame: Ipraject_LED|

[W Use Defanlt Lacation

anatinn:IE:HELTEEE_training\HinsE_QIISD_LAEl\snftware\prnject_LED Erowse. .

—Zelect Target Hardware

SOFC Builder Swystem: E:\AlIERA_training\HiDSE_QIIED_LABI\HinsE_EYSTM.ptt:; Brow=e. .

CFIlI: cpu

—Select Froject Template

Elanlc Fraoject

Board Diagsnostics

Cuztom Instruction Tutori
Count Binarsy

Ihrw=tone

Hello Freestanding

Hello LED

Hello MiecroC,05-IT

Hello World

Hello World Small

Memors Test

Simple Soclket Serwer
Tightly Coupled Memories
MicroC/05-IT Messaze Box

"-"I

—le=scription

Elanlt Froject

—DNetails

Creates an empty project to which mou can add wour =
code.

A]10-50 LT H TR, FHE4A: project LED




10.2 Niosll#ffiit 5217 ife

AT PR
New Project x

C/C++ Application
x
Choose (or create) a system library 1
A system library 1z a set of device driwvers that provides accessz to the c
target hardware

(¥ Create a new system library named:

projact LED =zwxlib
Thiz new system library project will be located relative to the application project.

(" Select or create a system library

Availeble System Library Projects for: HNios2 SYSTM

O L&E hello_world 1 _swyslib [NiosZ SYSTM]
[Ji=51ed_8bit_syslib [Nios2_SYSTH]

K10-51 IEFERRINKE




10.2 NiosllEZx#: it 51817

8+

247 PR

\

JIL

e

T4 [o/or Projects [on RN = O |[[@helle ded e | (€] hello_werld ¢ 3 E
| El LT | E ‘;‘ - -"Il o ;
- * "Helln WMarld™ Fvamnle.

. '[:;- hello world 1
- hello vorld 1 _syslib [Nios2 SISTH iy C_CHES =101.x]
(£ Led Bbit THE SEE ZFEQW $We TED FHo o I
! 'L:p led Shit_sy=lib [HiosZ SYSTM] - ._j | ©
- '[,::: Fiozs IT Dewice Driwers @ RE - '-\‘_/I T | A BE H_Tf' MRk ‘ ' i
= t_LED
b_m:” ey HiBE @) | B: \ALTERA_tr aining\Ni os2_QIIS0_LAB1\C_COFY M= L RIN
=
|_| cedtproject T x | B~ I e I :
|_| .pr-:-_.iect. E‘ AT :I . hello SEGT SEE (| —
|_| application. stf = 3 FEOYE A _I o
-~ readne. txt o FHFEE € e
EEI---'[EI%- project LED =zyslib [Hios2 STSTM]

4

e FHUEER (D)
E cee FHUEHE (E:)
Ia altera
= Ia ALTERA training

meAme?

—tarrirnals TT ormrotarmwms

e

Al bt

— = I5) Fios2_QITS0_LAEL
Prob: " C_COFT
led_f = AL _Ij
1] | Al | |
nioszZ-terminal: Warning: The JTLG cable ywou are using is not suppor

L C——

%10-52 ¥thello SEG7.cHi A Navigaterf: 57 () i ' CIE P LIS



10.2 Niosllzxtkikit 5ia1

8. IATH T

4

.|

‘ﬁfﬁ

JIL

r a2

-1t hello_world 1

{} Einaries
#-15 Includes
-Ev TDebug

=

I+l

1% 1ed 8bit
{} Binaries
Includes
i == Tabug
. [€] hello_le
= appllr_'&t
D readme. t
JHLEE led Sbit_=w
=% Nios II Dev
H't"; project LET
[#-[€] hello_SE
=] applicat
D readme. t
[]'[;__E. project LED

+l...I5]

D readme. txt
]'t% hello world 1 syslib [Hioes2 STSTH

El hello_world. e
' application. stf

g =
[€] hello_led. c (€] hello_world. e f@ hello SEGT. c &3 |
led = led »> 1: ;l
¥
else
{
led = led << 1:
¥
IOWR ALTERL AVALON FIO DATA(LED PIO BASE, led):
usleep (6000007 ;
TOWR_ALTERA AVALON FIO DATA(SEVEN SEG PIO BL3E, OxLBCD]:;
u=sleeyp (G00000) ;
h
Hew P oo
7o Into
-
Open in Hew Window I
Bun A= r EE”.HH:'L-:-S IT Hardware
Lizvmg He g Hi-:-s IT Instruction Set Simulator 23 UL ermenal demdon (85,10 Bk 4

Euild Froject

Hios II ModelSim

e
&]10-53

1% [B|C/C++ Projects

IT svstems.
fajilures with this cabhle.

, FFEEIBET

inal:
inal:

ZH P BT

O are using is not support
YTou mway experience intermittent JTLG oo
Flease use a U3IE Elaster



10.3/IWA H ' H & LA B

HiIE (D) Ilji E:"ALTERA traininghpwm_peri

B

(G £
S A
F o HEIRE
e ZHIBHE )
e RHIREE (D)
[ e EHIEEE (E:)
) altera
=] hi ALTEREA training
) C_COFY
) Fies? QIS5 _EXAMFL
) HiosZ_QITS_LAR

) pwm_per1
III I'h ™M™

B~ oo | R
Ej altera awalon_pwm 3 KB H I
2EE VI
?EE C I
pem_motor. ¥ 2 KB ¥ W

K10-54 PWMH] F H & Hl&Z BB T Verilog SCAFR C AR U 42



1. ANH P IZHAR R

IM iAJtera SOPC Builder — Nio=zs? S5YSTH

File Module System V¥iew Tools Help

system Contentz | Nios I More “cpn” Settings | System Generation

- 'H.-:fr\.ll rrre WY o 1 S TRITT 1 - AT ,ﬁ_
-Legacy Components o Target
- i :
@ AMD 2901 28M Flash with Legacy ¢ Board: |GWSOPC Wioss IT Development Kit (EP1CE) v
o @ Active Serial Memory Interface

P Interface to User Logi
- Legacy AMD 290065

. Legacy IDTT1v416 SR

Add Hew Interface to User Logzic. ..

Component Details

fo b Legacy On-Chip Mermo Avalon Bus Spec e Dezcription
‘Memory SOFC Builder Data Sheet Mios Il Processaor

----- @ AMD AM2ALN0ESD Fls ion_master Maszter port

: Tzniore All lUpdates

coe @ CyTCI041 SRAM aster Master port

..... @ Cy7C1041 SRAM (G chow All Updates bug_module Slave port

! D Lt L —_

e @ Cypress CY7C1380C SSRAM jtag_uart JTAG UART

..... & Cypress T'-."'.-'I:I CYTC1041 SRAM sys clk_timer Iriterval timer

- @ EPCS Serial Flazh Cortroller button_pio PIC (Parallel i

o @ Flazh Memory [(Cominon Flash Interfs led_pio PIC (Parallel 00

- @ DT71V416 SRAM seven_seq_pio PICH (Parallel 110

- @ On-Chip Memory (Rakd or ROR) El ext_mem Avalon Tristate E

Sl SDRAM Controller bt mvalon_slave Slave port
-Other —t tri

E I R N SR M PN R SR b R | 8 ol N trlﬂtate_maﬂter Maﬂter F:":lr-t

110-55 ¥ H P B e iliZ Eaid in A dENiosl 1
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IM Interface to User Logic — uszer defined interface 0 E]

Forts | Insta.ntiati-:-n" Timing" Publi5h|

Bus Interface Type: |15;val-:-n Register Slawve

~ Design Files

e T TS P ST R . 7 P Y| Imp-:-rt Yerilog, YHOL, EDIF, or Buartus Schematic File
pwm_motor. w
hdd altera_awalon pwm. v
Delete
Top module: |pwm_ml:-tl:-r

~ Port Information

Port Matne Wi...  Direction Sha... | Type

[ Read port-list from files ] [ Add Fort ] [ Delete Fort

[#“] Hide Advanced Signal Types

" AHE Slave’ = Addresszable Space

[o100000000 v

@ Ho ports listed in Fort Information table

< Prev Add to Systen Add to Library
&110-56 TN B R Hil 8 AR RSO




I AR

I Interface to User Logic — user defined interface 0

Forts | Instantiati-:nn” Timing " Publi5h|

Buz Interface Type: |ﬁ;val-:|n Begizter Slawve ¥

s e ey ] [esien Files
Impnrt YWerilog, YHOL, EDIF, or Auartus Schematic File

pem_motor. w
altera_awalon_pwm. v

\I.‘P—
P
o

Delete

Top module: | prm_motor

~ Port Information

Part Matne Wi...  Direction | Sha.. | Type

address 1 |input addreszs M

clk 1 linput clk il

reset_n 1 |input reset_n

chipzelect_n 1 |input chipzelect_n

writedata 32 |input writedata

write_n 1 |input write_n

read_n =

V|
iy .
’ Bead port-list from files ] ’ Add Por irg_n

readdata

- .
el el el 1 -

readdatavalid_n
" WHE Slawe’ 5 hddreszable Space |waitrequest

K10-57 BEARLER A G 3R, FHfhmim 44
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1. AHIZERR

— Port Information

[¥|Hide Advanced Signal Types

Port Mame Wwi... Direction  Sha.. Type
clk 1 input clk 2
reszet_n 1 input reset_n
chipselect_n 1 input chipselect_n
writedata 32 input writedata
wWrite n 1 input write n
read n input read n
readdata 32 output readdata :
Read port-list from files I l #dd Fort I l Delete Fort

K110-58 & J5 IEAH B i 1 44 38




=g

[<]

FEEEEE

KIEIEIEE

Module Mame

= cpu

gt iiztruction_master

E data_master
ftag_debug_module

jtag_uart

sys_clk_timer

button_pio

led_pio

SEVEN_Seq_pio
El ext_mem

e vl _SlEE

triztate_master
ext_flash
-— sysid

e epcs_controller

ext_sram

Dezcription

Mioz Il Processar - Altera Corporstion
Master port

Maszter port

Slave port

JTAG UART

Irterval titmer

PID (Parallel 1507

PID (Parallel 1507

PID (Parallel 1507

Ayvalon Tristate Bridge

Slave port

Maszter port

Flazh Metmory (Carmman Flazh Interface)
=vatem D Peripheral

EPCS Serial Flash Contraller
CyTC1041 SRAM (GWS0PC

my_pwm

rterface to Uzer Logic

10.3/IWA H ' H & LA B

1. ANH P IZHAR B

Input Clock
clk

clk
clk
clk
clk
clk
clk

clk
Ik

clk

Basze

IRz O
0x00900000
0x00901050
0x00901000
0x00901020
0x00901030
0x00901040

0x 00000000
0x00901058
0x00900500
0x 00500000
0x00901060

110-59 N A T H P B BB E K NiosHH 1512

End

IR 31
Q=009007FF
Q00901057
Q=0090101F
Q00901 02F
Q00901 03F
Q00901 04F

0=007FFFFF
Q00901 03F
0=00900FFF
Qx=005FFFFF
Q00901 067

R

2

SEESE

q
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A} > \X
2+ ARG PR
# 2006.05.26 09:42:53 (*) Completed generation for system: MNiosZ SYSTM.
# 20060826 09:42:53 (") THE FOLLOWING SYSTEM ITEMS HAVE BEEMN GEMERATED:
=OPC Bullder database © EXFALTERA training/Miosd QIS LAB1Mios?2 5% ST, ptf
oystern HOL Model . E/ALTERA training/Mios2 QIS LABT/Mios? SY ST vhd

oystem Generation Scrpt @ EALTERA training/MiosZ QIS LAB1/Mios2 SY ST generation_script
HOL Simulation Directory © EZFALTERA training/Mios2 QIS LABT/Mios? SYSTM sim

#2006 05,26 0904253 (%) SLUICCESS: 5YSTEM GEMERATION COMPLETED.

Fress Exit'to exit.

i) cpu was generated a=z plainm—text HOL.

| £ Frew | Re—Generate

%/10-60 NioslH A4 JaE 4T 5E 1%



Al

/

| MR- —

AL rrr=Tirl !.I'.'ll.'.'llw—'l..!—']

ext_mem_readn

read n_to the ext sram
zelect_n_to the ext flash
select_n to the ext sram
write_n_to the ext flash
wiite_n_to_the ext sram

_ONTEIT

OHTELT

>

CCONTEIT

" OOITPIT

MITEUT

. JEE e e e e
OTPLT

;

CUGND L L

. ELEEY

K] 10-61 78 5 Fr I Nios AL H g i A i {55

1
. . PR PR . PR

A e e e e e e e e e hempn e = w .

[

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

flash_oe

Staim_oe

flazh_ce

SFam_Cs

flash_we

Im—U T disp15.0]

e L i LLI EXET TR SRR

(4] $imae 1T

Option
. |Location|PI

Va

I

SEEIT_wWe

A R SR

i

L et ot e e e s e e e e e e
: i

A L T T ERp )

—Location

" arati

Option

Location

Location

Location

Location

P

Location

]
L

Locat

—
=

Option

an

Location

Location

il el el 1 1 el el

Location
Location
Location

Location

Location
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2. ARG

ApAH PIO65 MALAH PIO61
il BPHL pioea HIAEHL Ma2d piogg
Cptil po63 - -
PIO
Dp#tl piog2 S B0

T T IMOZEHEHENLIT e BkE: [ 11 1 IML: B AT CBkE T 1 1 IM2: L1338 T

K10-62 HHLG] K



10.3/IWA H ' H & LA B

3. B EFPGATEHI AL 5| I
4, BRI TRE

Hame: Ipr-:n_iect_pwml

[V Use Default Location

Location: IE:"xﬁ.LTEE.h_training"LHinsE_QIIS_Lﬁ.B"usnftw:arE"Lprnject_pwrn Browse. . . |

—Select Target Hardware
SOPC Euilder Swstem: |E:WALTERA traininghHios2 QITS_LaBhnios?_systm. ptf ll Erowse. .. |

CE: cpu ll

—Select Froject Template

Board Diagnostics
Custom Instruction Tutori
Count Binary |—Iletai15

lezcription
’7]319.111': Froject

TMharrre 4 ~rm

K10-63 &y — N LfEproject pwm
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n
Lz

(e SR

v EESTAHTRE

3 "+
T |@J$TQT%TJ@Q{J“ B pym_peri 'I:IEI
- —
G e D, =6 (Gnatene v mhe) T80 SR TAD Who 3
A== ,.-“:ff;ﬂr 2 - | Hﬁﬁ | dr |v 12_1
- b led _Gbit on = ' em.
. '[5:- led 8bit_=yslib [nios? _systm] *oLLL HihE (o) Ih E:MWALTERA trainingipwm_peri j | o
. b Hios IT Dewice Driwers :*21:': I W Lty
. '[.:_—,:' project LED
. '[:;- project_LED sw=lib [nios?_systm] fEEEEE @ iﬁ = mai
.'[:ppru_]ect_pwm * Dﬂ@m
- '[:;- project_pwm_syslit [nios?_systm] #%xnw E d HOHT P |
* e FHIHE o)
* Thi e ERHIEEE (D0
* il B altera
* hel = IC5) ALTERA training
* |0) C_COFY
* [es [ﬁ HiosZ QITS LAE pwm_motor. v
P | pwm_peri VO
Z LB
- B e
* [C) Documents and Settings
* Req [T GW_AEM =
[ [ Tl | TS, B |
* hEE lI I Lrl
* AGILU ;;;;; L, R g o g% g

K10-64 #2 TAEBAEH#E ANavigatorfE i 2= TR
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4. B TRE

. '[5:- project LED =w=lib [nios? systm] {

EI '[:-,. project pwm int r:-:_u:har;
s =)L edtbuild char line[100]:
----- = . odtproject
E """ =| .project printf ("Hello from Niocs II!'Wwn™):
~[€) altera_avalen pum. h printf("Nios II Training Lahin");
- application. st printf("March 18, Z003%n"):

wm_motor. o

. ] readme. txt
. '[5:.- project_pwm_svslib [niosf =systm]

printf ("W nPlease enter an MNotor spee

IOWRE ALTERA AVALON PWM DIVIDER (MY PU
IOWE_ALTERA AVALON PWM DUTY (MY PUM B

K10-65 MEZC/C++ Projectst= T # InA KIYEFE Fpwm motor. ¢
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5\H”ﬂﬁﬁﬁ#

= . . l-l-
H '.'-["j'.-l:f.."l::'l"l' Frojects X Havigater, — O |_£h| hello led - |_£h| hello SEGT. ¢ f—@ pwm_motor. o
gl 5% - #include <stdio.h>
[ F-1-% led Bbit #include "altera avalon pww.h'
'[Elt:- led 8bit_swyslib [nios?_systm] #include "system.h"
'[,:E:': Hios II Device Driwers
'L:':;; project LED int main()
b project LED =w=lib [nies? systm] i
[;__?W int rx char:
2E pro " | char 1ine[100]:
o Into
printf ("Hello from Nios II!'Wvn™):
Upen in Hew Window printf ("Nios II Training Lakiyn'™);
5 tiox I1 Harnre
Debuz As

F
Hin:ns IT Im=truction Set Simulator spe
B Hios IT ModelSim

Build Fraject

= Copy

K10-66 Wi 2B ITIZER
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AT A KA
m\h‘nperties

project_pwm Nios IT HY configuration [Hies IT Hardware] Hios IT Terminal Window O

Flea=ze enter an Motor speed lewvel between 1 tao 4 (0 to exit)
=1

Level 1 =speed
Motor Stopped.
e

Lewvel Z speed
>3

Level 3 =speed
>4

Level 4 z=peed
Full ZSpeed.

-

ki

E10-67 BAFX LS AT Mg AR
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6. N AL FE B

&, Qunartus II - E:/ALTERA training/Nios2 QIIS_LAB/miosII lab — niosII lab - REQTEST. YHI i

EE- File Edit ¥iew Froject Assigoments Processing Iools WYindow Help

D) Hew. .. Cultl | |[niosil_tab N2 SB (D> W | B E
brg & Qpen. ., Ctrl40 =, :
= N Eene Cirl4Fe | T mu22avhd | T8 niosll_lab.bdr* | T niosil_lab.cof
= LIBRARY IEEE:
£ (&) New Project Wizard .. USE IEEE.STD LOGIC 1164.ALL:
(& Open Project. .. Cirl+] ENTITY FREQTEST IS
Convert MAX+PLUS IT Project. .. PORT ( CLK : IN 3TD_LOGIC: I
Save Project F5IN : IN STD LOGIC:
DOUT : OUT STD LOGIC VECTOR(7 DOWNTO 0) ):
Closg Project END FREQTEST:
| G e ARCHITECTURE struc OF FREQTEST IS y
= B COMPONENT TESTCTL
Save As. .. PORT { CLE : IN STD_LOGIC: TSTEN : OUT STD L
Save Currerit Report Settion hi CLR_CNT : OUT STD_LOGIC: Load : OUT STD L

END COMPONENT:
COMPONENT CNTB

S [ e R =EE S T ]

Ska Manwart Prasvasmine Filae Meaata AHTIT Treluda Filas Far Doveant Fila ECTOR (7 DOUNTC () mmmsm

1068 KA T VHDLTI = 30 A ple— 4~ R B B o i
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6. N AL FE B

TESTCTLIA REGRE:L12
CHTE: L
CLR T
— 1 Lo
Ol ———— [l k| f— DoUT].g
i LF ':':-![.'..EI sle—— Dl"[.'.q
TETEN J »

e I UL )

F5IN —

K10-69 #iZ 11 FREQTESTHIRTL
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6. N AL FE B

Librares:

H & Project

wEF pll20

Il delay reset_block
& FRELTEST
EF nios2 sypstm

HE nios2_systm_sim e e

# 6 d/alera/quartus50/ibanes/ e

4
M ame:
|FHEETE5T

e L R B deaganat
i Aea—
— FsIN EREEEER




niog2 systm

reset or device-configuration

L clk
rezet_n

e i) _po0tt_to_the_bistton_pic[3..0]

delay_reset_block
clock_in  delaved_reset_n
—— reset_n
inst3
keyb[3..00 D—IHE%T
pli20
inclk0 1]

inclk frequency: 20.000 MHz

Operation hade: Homal

Clie | Ratio | Ph dg)[OC (%3
o0 | &2 | D00 | G000

inst1 Cyclone

Reset Delay: Alloves PLL to stabilize (lock) after

clk D_IH%E;

be_n_to_the_ext_sram[3..0] UTRUT  — =sram_bel: 0]
ext_mem_acdress[22..0] UTRUT ™ mem_addr[i2..0]
ext_mem_data[31..0] il QE sram_d[31..0]
ext_mem_readn DUTRUT  — flash_ne
read_n_to_the_ext_sram LUTEUT - sram_oe
gelect_n_to_the_ext_sram QUTRUT [ zram_oz
zelect_n_to_the_flash_8m LUTRUT  —, flash_ce
write_n_to_the_ext_sram QUTEIT =, sam_we
werite_n_to_the_flash_gm OUTRUT  — flash_we
aut_part_from_the_led_pia[7 0] HUTEUT [ led[7.0]
Lt_f th
pavm_out_from_the_mey_peoem PAME 2t
aut_part_fram_the_seven_seq_pia(15..0] HUTEUT =, disp[15..0]
inst
RS EHERIEL
Miwzia puim;
L GHD | ’—ME“—D
. a vl
gLtk b y2 1 e T
" . i dest BT ¢
HZU I AT 5 Hclock? : B o s
b R L . HEIE
....................... FREQTEST
,,,,,,,,,,,,,,,,,,,,,,, CLE OOUTLF. 0]
—_— FEIN
H H FEX
e 118 0™
> nsti......... in=th

TR R .
i olkd :

CLEN
instd 4L

JHEEhITED © 30KHz - 3MHz

FiET e

K10-71 NiosII RS2 H R B ]

_:ilUIEUI_:} data[r..0]

ST EMeT  FESER T FRk, 16



out_port_fram the seven seq pio[15..0]

{inst

224

L FmERIRLR

L GHD

& y1

R T P

THZASA R, fFclock?

pwm_out from_the my _ puim PSSt

bzt — IMF‘ET it

nllTPIIprm o

FR MRS

'FREQTEST

o gz v o N e

R SR R A |
I::Ih:5 : okt 0 N ;

%JE#@I{HHEJEF

' insts

CLK DOUTET.0)
F3IN

data[? III]

rH?JraJJHj%EF J0KHz - 3KHz Eﬂ%ﬁ%ﬂﬁ %’%ﬁ_iﬁﬁi_ﬁr 50, 15&%]

El10-72 NiosIT ARGt FNLAE -5 B 1l i / .7~ L
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7. BT

BICR LB RGN B E IR, FE

Je,

LA BRI

T N EEEAT, WA EEE
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[]10-2] mult.VHD
library ieee;
use ieee.std_logic_1164.all;
use ieee.std logic_unsigned.all;

Entity mult is
Port(

dataa ; in std_logic_vector(31 downto 0);
datab ; in std_logic_vector(31 downto 0);
result ; out std_logic_vector(31 downto 0);
reset : in std_logic:="0";
start : instd logic:="0";
clk_ en : instd logic:="0";
clk : in std_logic);

end mult;

architecture one of mult is
signal rt : std_logic_vector(31 downto 0);
begin
rt <= dataa(15 downto 0) * datab(15 downto 0) ; result<=rt;
end ;



10.4JIN\ H P H & (328t

e

===

h

28 mux22a vhd | 78] nicsll_lab.bd* | € Compilation Re

library ieee;

use ieee.std logic 1164.al1l;

use ieee.std logic unsigned.all;
Entity mult i=s

Fort |
dataa : in std logic wvector (31 downto 0O);
datab : in std logic wector (31 downto O);
result : out std logic wvector (31 downto 0] ;
reszet : in std logic:='0"';
sStart : in std logic:='0"';
clk en : in std logic:='0"';

clk : in std logic );
end mult;
architecture one of mwult is
Signal rt @ std logic vector (31 downto 0):
begin
rt <= dataai(l: downto 01 * databh (15 downta 0) H
result <= rt :
end

K10-75 Fvkts S VHDLIE 7
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State |
Uze Module Marme Description Clock Baze

T v cpu Mioz | Processaor - Attera Corpaoration clk 0x 0000000
: Serial v jtag_uart JTAG LART clk 0x00301050
o — 111}

1Ml tera Hios IT — cpu EI b
'-':l Nios IT Core | Caches & Tightly Coupled Memaries | JTAG Debug Maduls  Custom Instructions | :ﬂ
e
el Library Matne I Clock Cycles I M Port I Opcode Extension |
el I: Bit Sweap
el Endian Converter
d oo
el 1

0

et 0
1 0
ZE
=
- Ao, Edit... Delete fawe L (e M
h

K10-76 FTFFCPUK B & #4524 FiGHE




F
—_ Target —
ipanent IBInterface to User Logic — customin EI
is Board
sor - A Parts | Publist |
Device £
o AHE E Euz Interface Type: ICustl:um Inztruction j
ri-State | : .
n Uze Design Files Clock Ease End |
ET [ N [ ot Yerilog, WHDL, EDIF, of Quartus Schematic File clk 000300000 Ox003007FF(A
re Serial ¥ i clk 0x00304050) 000301057 |
32 — Add...
= IMpltera Hios IT ] N ITH EI [
Delete . ; e |
r L(I Nios IT Core | Cache EF | Mios2_qiis_Lag = 2 | =
e I—
wel Librany Top module: E 1) db |‘£| cpu_test_bench ﬁ hiosl_lak
wel |: Bit Swrap ~ Port Infarmation F I awsopc_avalon_cy 7ol 041 _sram ﬁ ge: |£| pll20
el Enclian Converte aks=l | gwsopc_cyTol 041 _avalon_sram ﬁ CHC_UE ﬁ req] 6
ard Port Marne I0) awsopc_dev_kit_1ch ﬁ delay _reset block |£| regdh
vel [ﬁ hios2_syatin_sin ﬁ ehdian_corvert reset_col [
et IE] zoftware |3 epcs_contraller |3 TEVEN_ZE
11 5 WORK (] jtag_uart 5] sys_ch_t
|3 atera_vhdl_support |3 led_pio |3 yaid
NCE |3 buttan_gio {:fm ﬁ xor_shift,
|3 chits |3 mux22s
15 |ﬂ cpu |3 Iy _fem
|3 chu_jtag_debug_module hios2_systm.y
[ | |3 chu_jtag_debug_module _wrapper |3 hioz2_systm
] - Kl I i
W T
ch ol HIEE. Imurt.vhd TH
e If you do not haw i i . .
. yo @ Mo ports listed in Part In ARt A, IAcceptEd HOL fios LI i L
I @ Design files must be spe —_—
ith f
seh.

Cancel |

= Brey |

Mewt =

Aol by Eyestem | Ao to Librarsy

K10-77 IiIABE K
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IMTInterface to User Logic — custominstruction ep il

Parts | Publish |

Eus Interface Type: ICustu:-m Imstruction ;I

— Design Files

i ¥ Impert Yerilon, YHDL, ERIE, or Guartus Schermatic Fle

i
Acidl... it bl

Delete

Top module: Imurt

— Port Information

Part Mame I 'l.-“-.ﬁdthl Direction I Type I
dataa 32 linput dataa
datab 32 input datakb
[result 32 output result
[rezet 1 input reset
start 1 input =tart
clk_en 1 |input clk_en
- o clk 1 input ik
K10-78 TEANFE

}_‘% E’(Jf[ﬁﬁ ] ,f%“—'%" | Read port-ist from files

[v Sirmulate custom instruction logic svith =ystem

Cancel = Brey M=t = A to System Acidd T Litararsy




104/ I B 72 X648

X
Nios II Core | Caches & Tightly Coupled Memeries | JTAG Debug Modle ~Custom nstructons |
Library Name Clock Cyclas N Port | Opcode Exension
— Bit Swap EII o B = B IZIEI_IJEHI!EEI l]_ =
— Endian Converter

K10-79 SN 4% Amult FSRIEIE <
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[#4]10-3]
#include "'system.h"
int main (void)
{
int x,y,z, T ;
Xr=569;
yr=1923; ;
X=X ;
y=yr,
printf(""\n%08x %08x \n",Xx,y);
z=ALT _CI_MULT(X,y); /Z/fEFHALT _CI_MULT(X,y)HH T ik
HERMTES, TEEIES//EKE
printf(""\n%08x %08x %08x\n",X,y,z);
}
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—— e
r'-E}E_."E++ Fraojects Havigater| — O |_£h| hello led. - |_£h| hello SEGT. e |_£h| pem_motor. o
| = {3,:& . #include "system.h"
EE i project int wain (void)
{} Binaries {
|_I Includes int x,v,2,% ;
[+-{z= Debug int xr,yr;
|_£h| cltest. o Xr=569;
----- =| application. stf vE=1923;;
5 - readme. txt H=WT !
[:E- led Bbit -
'[E::- led Bbit_swslib [nios? _swstm] printf ("W nx08x 08x vn'™,x, v :
'[:E.- Hios IT Dewice Driwers E=ELT_':I_HT_TLTI:}:;EF:I :
(=1 project_LEI
(- Binaries printf (M ns08x 508% S08x\n", %, v,z :
[+1..18 Trerlndars

K10-80 BHEHIF5ESCLHE: ci project
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- AR

ei_project Hios IT HY configuration [Hiez IT Hardware] Hios IT Terminal Windew (8/13/05 B:14 AM)

hiosZ-terminal: Warning: The JTAG cable ywou are using is not supported for Nios
hiosz-terminal: II systems. You way experience intermittent JTAG commuhication
hioséd-terminal: failures with this cabhle. Please use a U3E EBlaster rewvision b
hiosZ-terminal: cable or another supported cable. Please refer to the file
hioszZ-terminal: errata.txt included in the Nios II dewvelopment kit documents
hioszZ-terminal: directory for more information.

hioséd-terminal: (Use the IDE stop button or Ctrl-C to terminate)

Q0000232 00000753

oo0o0E3s 00000753 0010kZ2zZh

K10-81 HEflHE<mul tihAT 45 R




10.5 FlashZgf2 T 3,

-'.[:J'F C+t - hello SEGT.c - Nios II IDE
File Edit Navigate Sewrch Run Project | Tools Hindew Help

* o |30 -Q ¢

I
i
=

-rE‘!. C/C+t Fr ajects

Havigator = C

# Flash Programmer. ..

@ Quartus II Programmer. ..

1. o [@ hello SEGT

'-..-|E|{._El}"'Ir

L

led = led => 1:

E1 hello_world 1
' {:} Binaries
-8 Tneludes

}

else
!

K10-82 FTFFFlashimFEn] i



JFlazsh Programmer

Program project to flash memory on target board
Frogram flash with hello led & and niosII lab. sof.

Configurations: Hame: Ihell-:-_led_ﬂ Pr ogr ammer

o 4@ Flash Programmer
g hello led 5 progranme

Main IJ]”L Target C-:-rmen:ti-:-nl

Tarzet Board: GWSOPC Hioss IT Dewelopment Kit (EFICAE] ﬂl =
[ Program software project inte flash memorsy

Froject:

Ihell-:-_led_ﬁ Erowse. .. |

Hic= IL ELF Executable:
[Petue/tello L1ed &, elf Search. .. |

Target Hardware
SNFE Builder Sxstem: IE: YALTERS trainingiNiosZ2_QTITS _LABYmios?_swystm. ptf Browse. . . I
CEU: | epun |

[ Program FPGA configuration data inte hardware—image region of flazh memorsy

FPGA Configoration (SOF): IE: YALTERA training i NiosZP _RTITS_LABYmiosIT _lab. sof Browse. . . |

Hardware Image:

I_"I [T Prosram a file into flash memorsy ;I

Hew Dlelete | Apply I Remert |

| Frogzram Flaszh I Close |
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Froblems Froperties 3& Eﬁ &7 | = Bl -=0

“terminated’ led Sbit programmer [Flash Programmer] led Sbit programmer. sh (0B—5-30 _9:1Z2)

| >

Qoo1a00g (¢ 0%) @ Erasing
Erased 64kE in 1.0= [(64.0kE/=S)
Qoo10o000 | 0%): Progrataning

Frogrammed 1EE +63EE in 1.6z (40.0EEB/=)
Did not attempt to wverify device contents
Leaving target processor paused

# Creating .flash file for the project

§30PC_KIT NIOSZ/bin/selfiflash —-base=0x00000000 --end=0x7Lff{fff --reset=0x500500
——input=led Shit.elf --output=ext flash.flash --hoot=§30PC KIT NIOI3Z/components/
altera_niuszfhuut_luader_cfi.srec

# Programming £lash with the project

§R0PC_KIT NIOZZ/bin/niosi-flash-programmer —-cable='U3E-Elaster [U3E-0]' --devic
g=1 —-zidp=0x00301055 --id=3315650538 —--tinestawp=11l56529436 —-hase=0x00000000 e
xt flash.flash

Tzing cakble "U3E-Elaster [U3IE-0]", device 1, instance 0x00

Fezetting and pausing target processor: OE

FEeading 3ystem ID at address 0x00201058: werified

Leaving target processor paused

B
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10.5 FlashZgf2 T 3,

Frocessor Configuration

Hio= ll’'s Core

d-Khyte Instruction Cache (122 lines, 32 bytesfline, 20 tag bitsflineg)
JTAG Debug Module (SW breakpoints, 2 HW breakpoints, 2 data triggers, on-chip trace)

Fraces=sor Function
Fezet Address

Exception &ddreszs

Metmory Module

ext_sram

Ciff=et

I:I:-:EIEIEIIIIEIEIEEI

Address

CxO0a00020

Break Location

cpuiftag_debug_module

CrxO00o00z0

Cx00300020

You can change Hios Il software settings, such as data memory, host communication, and
debugging communication, in the System Library properties of the Mios [1DE.
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10-1. HRZEBERE TNiosITR AR RS Wi HEHA#RA
ARG (WARM K RAEBHRE LA AR ?

10-2. THEFHPURE T NiosI TR AR R G M K AR o
10-3. BT BERE TNiosITHIIRAR RS BT R IRFE

10-4. RfENiosIIMMAR RS LwmE —NMER, it JTAG-UARTH H F
FfFEE“This is a test!”,



88 xm5uwt

SEE10- 13— M S NiosIT R 48

(1) LW EB EEE TNosIIRG KB ITME. 2K SOPC Builder.
QuartusIIHfEH .

(2) LWESFT FWERAEPRNBE ot imfe, st DR AR R TNiosITH]
IRARRG, HF FEBIGW48LI RGH, HEATHEE IR

(3) LWEF2 BHNiosIIRS, HEi— 8 O HUART2 (FEREEN
9600bps) , RIELEMARS, ZQuartusIIFHRIMAINBUARTE| B, LLX A GWAS
%%%%E"J% M. fFHQuartusILFEITRIEFF FE LW ARG I, {FUART21%EFLPC
.o

BE, G CREPAEJTAG-UARTHI H T 71745 5
This is a test!

Test OK!
A P IDESE Al BT B g dm 3 T8 TAE, FHEAT IR
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SEEG10-2. fhRFEF I

mainQ FE A o T N 1 SE B BTN 1
LCD #Jus4t b2 ) [R] Ab 2R
: g A
J g rp WA BE TN EIRTAZN
¥k sw0 it swl
TE W 2301464 A0 R A e 5 B P IR A
=X A Ja Bl /B {5
748 o R iR 4%
/ \/_:é/%: > : . —
A PR )
FH P A<ESC> &5 i T 25 o e kT AR 4%

C P44k )

5/10-86 SLEGATF-55 12 45 14




S5 10-3. Ky NiosILR 4 & i) B Bk s i AF I 35 4

[%110-4]

Library ieee;

Use 1eee.std logic 1164 .all;
Use i1eee.std logic unsigned.all;
Entity comp 1is

Port(

dataa,datab : 1n std logic vector(31 downto 0);
clk,clk _en,reset,start : in std _logic;

result

)

: out std logic _vector ( 31 downto 0)

End entity comp;

Architecture bhv of comp S
signal xr,xi : std _logic vector(15 downto 0);
signal yr,yi : std logic_vector(15 downto 0);
signal zr,zi : std logic vector(31 downto 0);

Begin
Xr <=
X1 <=
yr <=
yr <=
zZr <=
zl <=

dataa(l5 downto 0);
dataa(31 downto 16);
datab(15 downto 0O);
datab(31 downto 16);
Xr * yr - xi * yi;
Xr * yi + xXi * yr;

result<= zi1(15 downto 0) & zr(15 downto 0);

end;



e,

06 smsut

55 10-3. Ry NiosILR % € il & B2 i A8 s $5 4
[110-5])

#include <niros.h>

int main(void)

{

int x,y,z;

Int xXr,xi,yr,yi;

Xr=11;x1=28;

yr=23;yi=17;

printf(C"\nx=%d1+%d y=%di+%d\n"",x1,Xr,yi,yr);
X=X1*0x10000+xr;

y=y1*0x10000+yr;

printf(""x=%08x y=%08x\n"",X,y);

z=ALT CT_comp(x,y); /Z/fFEHnm_compQiAH T BEHliE4
printf(C"\n%08x %08x %08x\n'',X,y,z);

ks
I/BVERAFS . (281+11)x(17i+23)=1831-223=i33FH + FF21H ,
RESULT=033FFF21
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S5 10-3. Ry NiosILR 4 € i) 2 Bk s i AF I 35 4

Rinios_system. vwfs -0l x|
Master Time Bar:| 16.0ns  +|*|Fointer:| 502,61 nz  Interval:| 488.Bl ns  Start:| End: |

G10. 0 ns 35|:|.||:| s 3'EIE|.||:| IS "-13|:|.||:| ns "-lTl:I.Il:I s 510.0 I

Hame 5 +314.0 ns +334.0 ns
d d

- cllk en i
Ii" gtart
- reset .. I H
> datas .| [ooooaoan ¥ 00010002
> datah Al [T O00Z0001
o result . 00000000 ):{;X 00050000

4 | | | 2
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