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i 11.1 32fZiNioslI{

11.1.1 Nios I15#

11-1 Nios T #+EREF| R EF

(USEN

ot Niog IVf (4R ) Nios IVs (7 /) Niog I'e (45 57)
Kk 6 £ 5 2% I

ek g 1 F#A 3 BHE LG L g geing: )
32 g T BN B S I

Sl Sl i i B i E I

AR E M A i B x I
A] SEHFE 4 256 256 256

1 A =EE R RN, R 5 A ZPEIBERIR




11.1 32fiNiosl R AKX

11.1.1 Nios I15#

CPU 47 (g

BT 8 —
1 DN a2 FiEas
ITAG ik 4= Al 2% Cache Py
|
. . pi il A
ii;m z;ﬁ sams || g [ BEEL >
- " FFis Cache >|
chif &l <\Iﬁiﬁﬁfr§§§

Bl 11-1 Nios I CPU A EfE R E E
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11.1.2 Nios I RS LR

1. RYETEASLIA RS R SR E

2. RIFHITERETEIR

3. BRARGHA

A



‘L 11.2 SOPCERZ TR

11.2.1 Nios I &G & TR

SOPC Builder

pmms |||

% NIOSIT #ME8S

A =T

'

shigtmger | L)

BCEMEBIMR. 1P

e P i8R

fefFH A& * ETF NiosII IDE B9
Sy Bt PER SR TEE
GuartusIl J
1Z A% ® c 3%
RPZEiRit YT |8
v ® SM%zD
RO l’
;ﬁ;ﬁ;}ﬁi%ﬁﬁ — Lltera FPGA BT EE. BT
+ j l
51k EC e
‘ SOPC RYSCHR ® ik
r#® o RS

Bl 11-2 Nios II 2B F R FEE



11.2 SOPCERSGZxITHRE

11.2.2 Avaloni k4%

ik f\/ oy
E K ﬁ address, b[.-'tcclmblL 00
e S read n | 38§ e
= 2l | 5 = pselect | 2| &
-t = chipselect é =~
- readdata
\J
] 11-3 Avalon M55
oy = [ o ] E
ek | | | [ | |
address, byteenablo_n address, bytesnable n
read_n [,

chipseicct
readcata [ readdata

Bl 11-4 Avalon M EE{E B F




* 11.2 SOPCERZ TR

11.2.2 Avaloni k4%

A B C D E F
clk
address byteenabie_n [ address. byteenabie n G
read_n | [
chipselect Y .
readdata [ readdata o

Bl 11-5  Avalon #IEiR MaE{& e+



11.2 SOPCRZxITIE

11.2.2 Avaloni k4%

FR G BER \ R
PC I _¥Ed PG P 10 —1— phik: e
. PCI_Jt bridze R
g i - A FiE 5
RIES =
3 el ey | =2 SEH) I was
bridze =z | e
F &t
TFhiss —
EH —
ALTERA PLD g p— J

Bl 11-6 27 NiosI SEH |40k E El



‘L 11.2 SOPCERZ TR

11.2.3 DMA%;#4

&

DhA
Avalon Aval
Read Write
Master FIFO Master
Port Port

on ] [
I

P 11-7

DMA #his

|

=




* 11.2 SOPCERZ TR

dataa(31..0]

11.2.4 BEH|f84

datab{31..0]
al4..0] P
-
b{4..0]
£ L

result[31..0]

Bl 11-3 HE 54 IZRMR

MR FIFO, TSR TTERED

dataa |
, t
datab 5;: Combinatorial resd
7 32
clk 3
clk_en : )
reset Multi-Cycle one
start
n
8
a—f—b «readra
b - Intemal readrb
c ; Register File . '!!'LE!_!U:

El 11-0 BEHiE4 FBERED



‘L 11.3 SOPCRL & it ~Hl

11.3.1 Nios 114 RE &I

Sysbem Name: Mos2_sysiem

Target HOL: (3} Veriog
3 vHOL

[Lox J [Cemce ]
Bl 11-10 ##FE &FF
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11.3 SOPCARSG ¥t

11.3.1 Nios 114 RE &I

* Edit Nodule = Altera SOPC fnildar = nine? srstes. soocs (f:indose ledinone? swstes aoneh

Fie Edt s Swdem View ™ RHios 11 Processor op
Systom Corterts | System Generatio Nios 1I Processor

4 Component Library

@ Mbog I Processo
= Bridget ard Adepters

= My Mapped
Avaln b DOR W

Core Nios I

@ Avnkon-Mi Clock

& Avnkn-MM Piopsin Select a Nios B eone:

@ Awvakon-M Tristal

o JTAGto Avalon M CMios llfe O Nies If

& TP Shyve to Avalc IS ASC RISC
# Sirenming Nios Il 32 it I8 T2k

=-interince Protocols Eptecion Guide Instruction Cache Frifruction Caches
A Branch Prediction Erarch Fredclion
i Famdy: Cyciore B
& High Speed L—T
B PO
o

& Serid e

= Mmﬂwm\'fm Pariormance s 500 MHE U to 8 DMPS
Logic Lisags £00-700 LEy

Bl 11-12 3%+ cpu RHY
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11.3 SOPCARSG ¥t

11.3.1 Nios 114 RE &I

SCNES ¢

JTAG Debug Module

Select a debugging level:

O Mo Debugger | OLevet1 | OLevet2 Gllevels  OlLeveld |
JTAG Target Connection JTAG Target Conneclion  JTAG Target Connection  JTAG Target Connection
Download Software Dowmicsd Software Downilcad Software Dovwrilcsd Software

Software Breakpoints  Software Breskpoints Software Breakponts Software Breakpoints
2 Hardware Breakpoints 2 Hardware Breskponts 4 Hardware Breakpoints

2 Data Triggers 2 Data Triggers 4 Data Triggers
Instruction Trace Instruction Trace
Data Trace
On-Chip Trace On-Chip Trace
Off-Chip Trace
Mo LEs 300-400 LE= BO0-900 LEz 00-2700LEs
Mo MK Toaro Mz T MSHs: Four MSHs Four Mz

FE 11-13 $55F Level 3



11.3 SOPCARG ¥t ~H

11.3.1 Nios 114 RE &I

*ﬁ JTAG UART B
k.3

Parametes

: Simulation ~::'
Write FIFO (Diata from Avalan o JTAG)

Bufter depth (tfes}: 4 v Ratreshod g
[ Construct using registers instead of memory blocks

Read FIFO (Data from JTAG to Avalon)

Bufter deplh (bytes]) | gq v R threshokt |3

B 11-14 #H{%¥ TTAG UART # &

R PIO (Parallel I/0)

»  Input Options Sirnulation

Wictth (1-32 bits) : |5

Direction
() Bidirectional (tristate) ports
() Input ports only
() Both input and output ports
(®) Output ports only

Bl 11-15 #HF led BRI B &



11.3 SOPCRARS Tt

11.3.1 Nios 114 RE &I

= PLL - pll 0
Memory type

(*) RAM (Writable) () ROM (Read-oniy) =

I:l ot -iﬁ-boull D_pcuninttl.:.on

Read During Wiite Moce: Parameter
Sethngs

Block type: Auto bt

PLL Settings | » Interface

=] Iniieza momory contont FLL configuration

Memory will be indialized from rem hex
The Avalon PLL configuration wizard creates a component wrapper around an Alera

Size ALTPLL megatunction. Lize the ALTPLL Megsizard to configure the PLL seltings.
Dot swvicith 32 bt ¥ihen you finksh configuring the PLL, the PLL clock output appears in the clock table
Totsl memary size: 32788 Bytes 3 on the S0PC Builder System Contents tab

Read latency

Slave 51: |1 b Slave 52

Memory initialization
[+] Enabie non-default intislizetion fle
Utzer.created ntisiration e ram

[[] Enabile In-System Memory Content Editor feature
Instandce IDx

Bl 11-16 ¥ RAM &

[ Launch ARera’s ALTPLL Megaiizard ]

I:ieu device famity i different from the PLL paramelesizstion. Piesse reparameterize the PLL.
| clock freqguency conflicts with the PLL input frequency seftings. Please change the input clock or n

|£

11-17 #H# PLL i &




11.3 SOPCARG ¥t ~H

11.3.1 Nios 114 RE &I

Torget Clock Settings
Device Family:| Cyclone il £ Mame Source MHZ
clk |[External 20.0
pli_cO pll.c S0.0
. Use Module MName DrgsCription Clock Base
| = | @ cpu iN.Ius Il Processor |p||_nn i 0x00010200
[~ | @ jftag_uart ITAG UART pll_c | O=00011040
: | @ ram (On-Chip Memory (RAM or ROM) pli_cd | 0z 00008000
[ led_pio imr:: (Parallel O pll_cio | 000011020
| @ pn PLL elk | o=oooi1io000
El 11-18  clock settings & O
Reset Vector: Memory: | ram v | Offset |0x0 | axo0008000
Exception Yector: Memory: 'ram w | Offset: 'uxzu inxmmjaﬂm

Bl 11-19 %8 £ 41547 F(8



11.3 SOPCARSG ¥t

11.3.1 Nios 114 RE &I

Fle [Ect Modse Fystem Yiew Tools Mosd  Help
| System Conterts | System Germration |

Option
Syshern module logic will be crested in VHIL.

[] Simiation, Creats project simuistor fes

Mics § Tooks prmbol El
Lo
o

=]

B c/akera/a0/quaitus/ixanes/

i o Epecial VHOL seltingst™

i Stdarghicyarmngss1 in 2 command
R

FEA4n

¥ ok create_reosl_sysiem_progect do

¥ Loading project nios2_sysiem_gim

¥ 200008 27 153003 (*) Compleled gansralish for system niot2_system nins2_system

& 20003 06 2T 153303 () THE FOLLOWANG S ETEM ITEMS HAVE BEEN GENERATEL: [ pll_cl ot f—
SOPC Buider dalabase | Oribos _jcdinios? _system pii I -
System HOL Moded - Drinios_lcdinios?_system vhd -
System Generalion Script Pflo:_m!osz_ﬂmmwm_wﬁ oul_port_from_the_led_pio[7. 0] ==
HOAL Siemudation Desctory | Do lcdineosl_sysbem_sam P »

sl

¥ 2008 06 2T 1533003 (") FMOCESS SYSTEM GENERATION COMPLETED.
i o System generabion was succesziul
i

N
[ e Bl 11-21 A RHETRE O

|ﬂ It pany Liger is recpred 10 provide memony intisization Tles Tor memony

(et ] [[hew |

El 11-20 “EH¢ CPU



11.3 SOPCARSG ¥t

11.3.1 Nios 114 RE &I

‘nins2 system

clk pll_c0_og p—
reset_n

out_port_from_the_led_piof7. 0] petUTEUT — led[f.0]

{inst

Bl 11-22 0 _F 5 | BTA) A JE 3 E iR iR

e

4 To Location Enabled
|1 | clk: PIN_z22 es
~l || ¥ led[0] PIN_11 fes
L E P led(1] PIN_10 es
+ |2 P led[2] PIN_7 ['Yes
&5 5 ¥ led[ 3] PIN_4 |Yes
& £ led[4] PIN_3 [Yes
£ 7 oI led[5] PIN_Z Ves
«» |18 ¥ ledl6] PIN_1 Yes
<] £ l=d[7] PIN_144 Yes
10 |t PIN_&9 Yes

Bl 11-23 % 5| METHIE



11.3 SOPCARSG ¥t

11.3.2 Nios H#&KMAETTHHRE

W Adtera SOPC Builder — nio=s? system. sopc (D:Znios

File Edit Module System View Tools

Mios= Il IDE
Mios | Command Shell —————
] Component Library -~ Targer—
® Nios I Processor Device Family: Cyclone I v
=l Bridges and Adapters -
= Memory Mapped
o Avalon M DDR W
v Avalon-MM Clock
& Avalon-hMi Pipelin
o Avalon-MM Tristat e e et T

System Contents | System Generation |

Bl 11-24 &0 Run Nios T IDE, # AT R iE
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11.3.2 Nios H#&KMAETTHHRE
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11.3 SOPCARSG ¥t

11.3.2 Nios H#&KMAETTHHRE

JHios II C/C++ — Rios II IDE

SN Edit Havigate Search Froject Tools Bun ¥indow Help
i Project. ..

(&h Wioz IT C/CH+ Application

[a\ Hios II System Library

[a\ Wios IT User-Makefile C,/C++ Application
(& Wios II C/CH Library

Y Seurce Folder

A etShi g+l P

Open File_. .

|€] Seuree File
h" Header File
(% Class

[ Other. ..

Teidn . =k e

Bl 11-26 B — 8L TR



11.3 SOPCARG ¥t ~H

11.3.2 Nios H#&KMAETTHHRE

JHew Project E]

Select a wizard —
Tha Hies II IDE will craate and manage the malkefile to build this I

application project.
The Hioz II IDE will alzo create and manage an azzociated syztem library © "

Hizards:
:{5"}4- filter text

oM Hios IT C/CH Application
L= Genaral

L= Altera Hios II

=c

= C++

= CVE

B

Bl 11-27 #E#E C/C+HR



11.3 SOPCARG ¥t ~H

11.3.2 Nios H#&KMAETTHHRE

. New Project ﬁ|
Mios II C/C+ + Application .
Click Finish to create application with a default system library as C)Yalters\90
hniosZedsibinteclipsetin 0s2-1 de—workspace—9, 04 1led

Heme: :11"

E Specify Location

Location: |C:'altera\90%niosZedsibinteclipseiniosi-ide-workspace-9.0

Select Target Hardware

SOPC Euilder System PTF File: |D:\nios_ledinios?_system. ptf v
CPU: |epu b

Select Project Template

Blank Froject A Dezeription

Board Diagnostics Creates a blank project
Count Binary

Hello Freestanding ¥ | - Details

Bl 11-28 ERFIEFRE—N Cc BFLH



11.3 SOPCARSG ¥t

11.3.2 Nios H#&MAFITHE
BB Fiox II C/C# Frojects [ =

# e slters componenis

=15 Lad Winoclude "system.h"
1 B [8 Balle lade #include "altera avalon pilo_regs.h"

= RECTRAPREY, #include "alt types.h”

. Pialad 1xt int main (void) ___'attrl.hut.e‘_ {{ueak, alias ["alt main™))}:
5 1ed_syslib [nios system] int alt_main [void)

{
alt ud led = Dxd;
alt_ug dir = 0;]
volatile int i;
while (1)
{
if (led & OxB1)
{
dir = (dir * Ox1):
b
if (dir)
{
led = led >> 1;
1
else
{
led = Jled <« 1;

El 11-20 # A Niogs IIDE & O



[#] 11-1] 1ed. <

finclude "system.h™

#include "altera avalon pio regs.h"

#include "alt types.h” A ) —
int main (wvoid)  attribute  [((weak, alias i"alt_main"]]];L /l\ l

int alt main (void)
i alt us led = Ox2;
alt us dir = 0O;
volatile int i
while (1]
{
if (led & O0x31)
{

dir = (dir * 0Ox1):
¥
if (dir)
{
led = led >> 1;
¥
else
{
led = led << 1:

h
IOWR_ALTERAL AVALCN FIO DATA(LED PIO EBASE, led);

i=0;
while |(i<400000)
i++:
K

return OJ; &



11.3 SOPCARG ¥t ~H

11.3.2 Nios H#&KMAETTHHRE

type fFilter text

Info

Builders

C/CH++
C/CH+
C/CH+
C/CH+
C/C++
C/CH+
C/CH+

Build
Documentati on
File Types
Ineclude Faths
Indexar

Make Froject
Froject Faths

Froject References
Rafactoring Hiztory
Sy=ztem Library

C/C+ + Build

Active c'-nnf:i.gurlt:i.o:n

Froject Type:

Configarati on! :Etlitl-t

Configaration Settings

Toel Settings Build Settings | Build Steps | Error Parsers | Binary Parzer | Environment | Macros |

=l

53 Hioszs IT Compiler | Compilar flag=

L§% Freprocessor Optimization Lewels -ﬂptimizt zize (0=}
EE Ganaral -
= Debug Level Default [=g)

B3 Archiwer

¥
2 General Include Faths

[¥] Enable A1l Warnings (~Wall)

Bl 11-30 % B FE Rk gm)



11.3 SOPCARG ¥t ~H

11.3.2 Nios H#&KMAETTHHRE

Il:.':pt falter text System Llhrar\r

Infe

T Hur diw
Builders R
CfC++ Build SOPC Builder Syztes:

C/CHt Documsmtation
C/CHF Fila Typez
C/C++ Include Paths
C/C++ Indexer

C/C+Ht Make Froject
C/C+¥ Froject Faths
Project Referances
Refactoring History stdoak: Jhag wert o

CFW:

Syxtem Library Contentsz Linksr Seript

RTOS: nona (zingle-thresded) v |  (OCustes linker zeript

@U:q sato—generated linker script

Syzxtem Library

stdarr:

stdin’

Syztem clock timer: mome Read/write date memory [ rwdatal):
Timestanp timer: nen H .

SEUEP WEMOT) .
Max file dezeriptors: x2

Jtag uart bt

Jtag uart

Program memory (. texi):

Resd-only dats memory [ rodatal

Stack memory:

ram

Fam

Fim

ram

Tam

[¥]Clean exit (flush buffers)
[(NEBeduced device drivers

[Jsaall C library

[ IModelSim only, ne hardwars zuppert

[JProgram never exits

Support Ct4

[JLighrwaight device driver AFI
[JLink with profiling library
Dﬁninplmtnttd instruction handler [ |Bun time stack checking

Bl 11-31 i EE
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Exception stack memory:

BNaximum excepiion stack size fb‘yl.l:)i



11.3 SOPCARSG ¥t

11.3.2 Nios H#&KMAETTHHRE

JRios II C/C+H+ — led.c — Nios II IDE

File Edit Refactor Havigate Sewrch Project Toolz Run Windew Help

@ i E-e- @ ¥-0-Q- I dF i Y | soe 13 €

-

-
: L

.|

= O [d1ed e 5 = B/ 595 gutline 53
— - ]
. % | ¥
L1 n [ ]
* lé altera components _“incl“dﬂ system. h o sysiem. b
B’L" #include "altera avalon_pio_re U dters Lom
=1 e
@[ Hew * | #include aLlf._T.wes.h . U gt types.h
Go int main (void) attribute T
o Inte T - :
i int alt_main (void) @ ali_pain
# =51 Open in Hew Window { F
alt_ud led = Ox2Z; =
Rebuild Index alt us dir = 0: (E) Make Targets 7
Active Build Configuration » vnlatile int i: ,
Debug As y ]‘.liu II Instraction Set Simulator 1'?

B 11-32 #RiE. T EFFE Niog O CPU HizjT
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11.3.2 Nios H#&KMAETTHHRE

Froblems FProperties H X &S5y x ol llrt@ -~ 5= =08
Hed clock Hiozx IT ME configpuraticn [Hiez II Mardwarsl] Miox I Terminel Windew O0=-5-27 FiP9:39)

niosZ-terminal: connected to harcdware tacget uzing JTAG UART on cable -~
nioaZ-cerminml: "USE-HBlascver [USBE=0]", device 1, inscance 0O

nios-terminal: Warning: The JTAG cable you are using is not supported for Nios
nioaZ=cerminal: II sSyacems. You may experisnce ilntermlittent JTAG comnunicacion
nics-terminal: fajilures with this cable. Please use a USE Blaster revision B

nioaZ-cerminal: cable or another supported cable. Please refer to the file
nioa2-cerminal: erfracda.ctxt included in the Niosz I1 developmeant kit doSumeEnts
nios2-terminal: directocy for more information.

nic=s2—terminal: (Use the IDE stop button or CErl-C £ EErminaces)




11.3 SOPCARSG ¥t

11.3.2 Nios H#&KMAETTHHRE

JHNios II C/C4++ = led.c = Nios II IDE

File Edit Refactor HNavigate Search Froject Tools B Himdow Help

4. @ B v @ v i #5 v @ Run Last Launched Cirl4Fil | B - *
. == S, Debug Last Launched Fll
Ay Bun Hisztory L
< | B F
: " Bun Az ]
F -5 alters components _#““:l Rup
= 1:‘:- !'J_.ncluu ity
= |£l led e i_lnnlul_l Debug History L4
O wplication stf it me e P [ 1 5buc Loca C/Cr
4: [ readne. t;i‘ ] { Debug. .. a1 £ Wios IT Hardware
# = led_swslib [nioz_system :
alt u quternal Tools L4 § Hios IT ISS
alt_us air = u;
volatile int i;

Bl 11-34 HREHAEEERERE C BF



11.3 SOPCARSG ¥t

11.3.2 Nios H#&KMAETTHHRE

JConfirm Perspective Switch

? This Ii;mi of lavunch is configured to cpem the Debag parspaciive whem it . Debug - led.c - Hios II IDE

o il File Edit Eefactor Havigats Sesrch Project Tosls JiSW Tindew Help
Thix Debug perspactive iz dexigmed ts support spplication dabupgping It
incorporates wiews Eor displuying the debup steck wariables and breskpsant - e 1# - u = ll - h_‘ %
AL DeR kN =

De youm wask s opan this perspeciive now? % : l.;,.:“
i o = 1ed Wiox II H¥ configaration [Nies IT Hurdware]
smenber 8y dacizien

Skip AL Br
= @ Wios IT ELf Debugger (10-1-27 TFF12:44) (Su \' ki s at
L1 [ ® | = o Thread [0] Guspended) #

=32 alt suin() at . \led o8 0x000010083

] 11-35 ﬂ%iﬁxﬁﬁﬁgﬁﬁﬁﬁ;@ C ﬁﬁﬁ =1 _stert() 0x00010058

8] ersinated, exit wvalos: 0¥Nios IT Dewnload o

G Rastart

p Nioz IT Terminal Window (10=1-27 TFEE12:44) =
..r'j nioe?=pdb-garver sutput (10-1=27 TFF12:44) P Resume Fa
p pdb 00-1-27 FHFIZ:44)

B Terninate

3 Step Inte

Siep Dwver FE

Bl 11-36 25/ I H



11.4 SOPCAS#E O

11.4.1 HF Bx XAt

W Altera 50PC Builder — n

Wiewe  Tx
Mewe System... Ctrl+NH
Open... Ctrl+0
Save Ctrl+S
Save As. ..
Refresh System FS

MNew Component...

Brovwse Project Directory...

Exit

Bl 11-37 ZEEEEE L ERE

'* Component Editor — pwm motor_hw.tcls

File Templates

Introduction | FDLFH&s‘Sigms Interfaces | Component Vizard

b About HOL Files

... Fie Name Synih
B prom_motor o | &
B attera_avalon_pwm.v |

HOL Files:

BE: | pwm

g §
® 8

=
|_\3 ‘@kx

ERAAN

Top Level Module:

Ej prevm_motor

[F] attera_svalon_pwm

&j allera_ayalon_pem.y
E| Prevm_motor.y

11-38 #5F#EHE 5 i AGH Nios I
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11.4.1 HF Bx XAt

W Component Editor — pwa motor hw.tcl=

. File Templates
W Analyzing pva molor. v Completad |Y| ———————
= Infroduction | HOL Files | Sianals | interfaces | Component Wizard |
Anadyzing pram_motor.y Compleled ! i - 1l 1
¢ About Signals

Infec Infoc Agresment, or cther apphiatie Ioense agresment, i ., | .
Iribee It wilhout lenaticn, thal your sse B for e Sole purpe wr- Mams Irterface Signal Type ‘Width = Direction
e IRl prograemiming Iogc devices marulactured by Alera | k

‘add lon_slave 0 dr f [irgputt
into IRt ARars oF B2 sidhorized distriibors. Plaase refer 1o !a e vt iat ™ mhiroey | !
o Info: applkcable agreement 1o Turther details etk EAENC T clk 1 firput
It Intor Procesing Started Wed Jan 13 2112123 2010 HEireset_n clock_reset reset_n s jreut
It Indo; Coenmeanc quartus_map nol_e_project --generate Rl ﬁ;chlptuhﬂ_n avalon_slave_0 chipselect_n L |imput
Infec indo; Gusrtus B Generate HOL Interface wias successiul, 01 o writedata avalon_slave_0 writedata 32 |impt
infer  Infor Peak virtusd memory; 167 megabyies & write_n avalon_slave_0 write_n || lirpt
Info  infoc Processing ended: Wed Jan 13 21:21:26 2010 i read_n avalon slave 0 read_n 4 lirpt
info:  Info: Elapsed time; 0000003 E : Al PR = :
Infcc Infoc Total CPU time (on all processors) 0000002 w | . o '
- . # readdata avalon_siave_O readdata 32 ot
- - clock_resst

) :

El11-30 7 O Bl 11-40 EXFEFRHOES
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11.4.1 M/ B XA

Introduction | HDL Files | Signals | Interfaces  Component Wizerd

* “avalon_slave_0" (Avalon Memory Mapped Slave) 1 F Ahout Component Wizard

Falder: |D:nios_ledpwwm

Mame: _EVM_SH‘-*E_UI Infi Class Mame: |pwvm_motor
Type: | Avalon Memory Mapped Slave v Display Name: |pywm_motor
Associsted Clock: | clk v version: 1.0

Group: |GW4B_SOPC

T “elock_reset" (Clock input) Description:
Created by '
Marme: :::Ik | Info lcon: _D:mbus_ledipwm‘#cx.giﬂ
Type: | Clock Input v Datashest URL:

E11-41 BErnEe B 11-42 $EE T EFMEBES
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11.4.2 M/ B X3ELiit

[F11-2] mult.v
module mult (dataa,datab, result, reset,start,clk en, clk);
input [31:0] dataa, datab; output[31:0] result;
input reset, start, clk en, clk;
wire[31:0] result; wire[31:0] rt;
assign rt=dataall5:0] ¥ datab[1l5h:0];
assign result=rt;
endmodule



i 11.4 SOPCARSE ¥kt

11.4.2 M/ B X3ELiit
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11.4 SOPCAS#E O

11.4.2 M/ B X3ELiit

" Component Editor — mult_hw.tcls

File Templstes
| Infroduction | HOL Files | Sigrats | interfaces | Component Wizard |

¥ About HOL Files

HDL Files:

Bl 11-44 fOA BT B9FEE S Verllog 127



11.4 SOPCRGE L&

11.4.2 M/ BreX3ELiit

™ Component Editor — mult_hw. tcls

Eile Templales
|Irtroduction | HOL Files || Signals || intertaces | Companert Wizard

¢ About Signaks
| ... Mame Inter face Slgnal Types Widlh = Direction .
Eiﬂa‘l‘a nios_custom_instruction_slave_0  |[dataa 32 it
& datab _custom_instruction_slave_0  |datab a2 |Iru:-ut
B result nios_custom_instruction_slave_0 result 32 (ot
i reset _custom_instruction_slave_0  reset 1 |iripast
El-ltu't nioe_custom_instruction_slave_0 star 1 [t
Ik _en _custom_instruction_slave 0  |clk_en 1 |‘h'q:n.rt
ek nins_custom_instruction_slave_0 clk 1 lirput

B 11-45 EXEFHROES

Parameter

Settings
Caches and Memory Interfaces Advanced Features \' MU and MPL Settings
Endian Converter mult |ll
Floating Point Hardware
Interrupt Vector
rrsit

El 11-46 20 A—% %20 mult B HRIEIE S



11.4 SOPCAS#E O

11.4.3 IDE Flash%#2 T %X

® System ID Peripheral - sysid D

W EPCS Serial Flash Controller — epcs flash controller

“ EPCS Serial Flash Controller

Megoters

Parameter

Settings

System D S52554356
EPCS Senal Flash Controller Time stamp: 1246135258

A unique D ks assigned every tims the System is generaled
EPCS Serial Flash Controller

Wiarning msmmﬂmﬁwmmMw'sﬁ#lnmmﬂwmmwﬁmmmsk
Caonfiguration

sutomatically select dedicated AS interface if supported

[

>

[ 11-47 EPCS Serial Flash Controller £ 14 l 11-48 IIAFS ID 2H 4




11.4 SOPCAS#E O

11.4.3 IDE Flash%#2 T %X

Reseat Vector:

Memory: |epcs_flash_controller

Exception Vector: Memory: [mm

ek

v |Offset Dhsell
+ |Offset: .DxEI'.'I

000000000
| 0x00020020

Bl 11-49 ¥ B H 40517 % (H]

|
— e 1= L4

i epes_d#a

C——4ET— treset n

pll_c0_out

C_——HET L ysta fo_the_epcs_flash_controller

dck_from_the_epcs_flash_coniraller
soe_from_the_epcs_flash_conirolier
sdo_from_the_epcs_flash_condroller

out_port_from_the_lad_pio{7..0]

| LUTPUT  — epos_delk

- LUTPUT — epos_sce

b

[ ""N;i:i-cs_sdo

I T e W

inst

Bl 11-50 fn_F EPCS B9 2 E



11.4 SOPCRS LT

11.4.3 IDE Flash%#2 T %X

Device and Fin Options

Graner al | Confipurati on I FProgramming Falaez | Unusad Finz
Error Datwection CRC | Capacitive Loading ] Board Trace Modsl | I/ 0 Timin‘]

Dual-Furpozs Finz

Voltags | Fin Flacamant

Spaecify how dusl-purpoeze pins: shoeuld be uzed after device

configuration is complete.

selected in the Configaration tab,

Hota: For HardCopw,

Dual-purposs pimns!

Lthazte Zalilings

The default zettings for sach pin depend

hotive Serial
apply Lo the FPGA prototype

Huma

DatalD]
Datall ]/ ASDOD
Datal7. . 2]
DCLE
FLASH_nCESnC S0
nCED

Value
Use ax
Use ax
Use as
Use ax

regulear IS0
regalar IS0
regalar IS0
regular IS0

Vze az regaler IS0 -

Use ax

AT T LTu

El11-51 EdCAE#E 10 O

-l PIN_22
I epcs_data PIN_13
L epcs_delk PIN_12
L epcs_sce PIN_&
L epes_sdo PIN_G
L |ed[0] PIN_144
L |ed[1] PIN_1
¥ led[2] PIN_2
¥ led[3] PIN_3
L |md[4] PIN_4
¥ led[S] PIN_7
L led[E] PIN_10
L led[ 7] PIN_11
e rst PIN_&9
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11.4.3 IDE Flash%#2 T %X

JRios II C/C++ — hello_led.c — Nios I1I IDE

File Edit Refactor Havigate Sesrch Project BEEIEN RBun Findow Help

s g i | B3 : iﬂr a4 - .= - G N F: Flash Frogrammer. .. o JEL - 'I:I'

3 = Buartus IT Frogrammer. . . I
-lﬁns II C/Ct+ Projects &3 = u@.-. b s Lk p=—elle world. e

B& T
Lid L
& '[;;‘3 altera components Hr!'n':luﬂe system.h :
B 125 CharWVGA #inelude "altera avalon pio_regs.h"

5 " "
-G Cha VoA syslib [nios systen] BAHEEENS uiE swpemiRs

Bl 11-53 3TFF Flash ZRTIEF 151E



11.4 SOPCAR% Wit

11.4.3 IDE Flash%#2 T %X

Target Board: CYCLOWEITI <mo target board specified in the S0PC Builder system Help
Pr'u:rm software project into flash memory

Frojact:

Target Hardware

Additional nioz?=flash=programmer argumentsz. (=—inztlanee=0 Lsad JDI File

Additional soffflash arguments: [:]Ll.'tive parallel

Prugrm FEGA configuration data inte hardware-image region of flash memory

FEGA Configuration (S0F): |E:\nios_led\led sof '

Hardware Image: Custom ¥ | Memory: |epes_flash_contro. ¥ | Offset: |

Bl 12-54 7 Flash e FEFEIE P il Bl E



11.5 SOPCARGZEWT

11.5.1 ZZEEHR T

™ P10 (Parallel I/0) - pio™ PI0O (Parallel I/0) -

viiolth (1-32 bits) @ |4

Direction
() Bidirectional (fristate) ports
(®) Input ports only
O Both input and output ports
() Output ports only

Qutput Port Reset Value
Reset Value:

Edge capture register

[+ Synchronousty capture

() Rising edge

(O Faling edge

(©) Ether edge

[ Enabés bit-clearing for edge caphure
Intemupt

[#] Generate R

() Leve
(nterrupt CPU when any unmasked L0

(%) Edge

pio ™ PIO (Parallel I/0) - pio

PIO (Parallel

Basic Settings Input Options )

Test banch wiring

[7] Hardwire: PI0 inputs in test bench
Drive Inputts toC | (0

B 11-55 ## PIO A DR B &



11.5 SOPCRG &t

11.5.1 ZZEEHR T

™ FI0 (Parallel I/f0) - seven_seg_pio

“ P10 (Parallel I/0)

Parameter
Settings

:" Inpik Options b Sirridabion
Width

Width (1-32 bits): 15
Direction

() Bidirectional (tristate] ports

() Input ports onty

(O Bath inpat and output ports

{#) Output ports only

Bl 12-56 A PIO A DM EH

Timeout penod

Period |1 -ms L |

Tirner countar size

Counter Size: | 32 ¥ bits
Hardware options

Presets: v

Registers

Bl 12-57 #H1% Timer % & &



11.5 SOPCRZLZEE T

11.5.1 ZZEEHR T

‘R PIO (Parallel I/0)

Fhegotors
Parameter
Settings

Basic Settings > Input Options

Width

Wvidth (1-32 bits): [

Direction
=) Bidirectional (tristate) ports

() Inputt ports only
() Both input and output ports
() Output ports only

Citonst Port Reset Value

El 11-58 it A VM HiTE

™ PT0 (Parallel I/0) — pio 0 E]

Ea)

™ UART (RS-232 Serial Port) — uart_0 x]
o

“ UART

wseeere  (RS-232 Serial Port)

Parameter
Settings

Simlation

Configuration | »
Baud rate

Baud rate (bpsX | 145200 w
Eaud error; 001 %

[[] Baud rate can be changed by software (Divisor register is writ

Parity Data bits Stop bits
| Mone v & v 1
Flow control
|:| Includs CTSRTS pins and control register bis "
< >

Bl 11-50 H4T UART i B &



11.5 SOPCRG &t

11.5.1 ZZEEHR T

™ Color Character LCD (WFVGA) ColorChar¥VGA_ 0

E ‘I“l} g‘é Color Character LCD

™ Character LCD - led 0

Character LCD ColrChamVGA
| * Block Disgram
clock ™clockresat
Thee Optrex 16207 LED Controler core provides the hardwars inberface requined avalon 1
for & hios I processor 1o display characters onan Optrax 16207 (or edquivalent) conduit ™conduit_gnd_0

16x2-charncter LCD panel,

Daica ditvers afe provided inthe HAL system leary for th Mo | processor.

Thars are i User-configurabls setings.

‘ [Lomcs |

[Emet) ()

11-61 B8 el 4
Bl 11-60 A R 1161 BEfadtinE



i 11.5 SOPCRLG 425t

11.5.1 ZZEEHR T

" nwm motor — motor_pwa

W opeek — =zpeek_ 0D

HinEBEys pwm_motor MREDEYS speek
& W prvim_motor - E speek
* Block Diagran [ e RN s
speek_0
motor_pwm clock m=lC LI
avalon ™ avalon_slave_0 avalon ®avalon_slave_0
clock ®=elk conduit ™=conduit_end
conduit ™conduit_end (Mo parameters)
| cancel || Finish [ cancet | [ Finish |

Bl 11-62 BB AMHEE B 11-63 PWM i g



11.5 SOPCZE%:

11.5.1 %

Target

\

arEtx Tt

DeviceFamHy:.Cymlu v

EEEEREEEERERERER § |

R

H cpu

E jtag_uart

B ram

led_pio

B pll

M button_pio

E seven_seg_pio
B sys_clk_timer
H sel

H sda

H wart

@ led_display

@ =lcd_wuga

E motor_pwm
M spk

E epcs_fMash_controller
B sysid

Clock Settings

elk |External
pll_cl pll.co

Dezcription
[Mios I Processor
|JT AG UART
On-Chip Memary (RAM or ROM)
|PAC) (Praaradied 100)
PLL
POy (Paraihed [A0)
PIO (Paraliel 1O)
lInterval Temer
PIO (Paradiel 180}
PO (Paraliel 100)
UART (R3-232 Serial Port)
Characier LCD
Charfhy A
[provm_motor
speek
EPCS Seral Flash Controller
System ID Peripheral

Qg—;

.

[ph_co
pil_co
pll_co
pli_ch
Ipli_en
pll_cb
|pll_cn
pll_co
ipll_c
pll_co
pll_co
pil_co

Bl 11-64 Nios O E¥HMEF

A

20,0
lsu.n

Base
Ox00001000
Oz0000icad
000020000
0x00001cB0
0x00001c40
Dz00001lcTO
Oz00001cal
Ox0000ilclD
0z00001chO
oz00001leced
0z0000Lc2O
0z00001c9D
0xz00001800
Dx00d0ilcfO
000001 cdl

& O=00000000
Dz00001cal

 End

Gz0000171f
Oz00001 cof
Oz0002eTEE
oz00001c8f
Oz00001c5E
0z0000leTE
Oz00001caf
Oz0000iclf
Oz00001 cbf
oz00001eef
0z0000lc3f
oz00001c9f
Gz00001bif
Oz 00001 c£7
O=00001 cdf
Oz000007 £
Oz0000lca?



11.5 SOPCARSG L&

11.5.1 ZZEEHR T

Tel Seripts rg]

Libraries: Run

Cyclonelll 3c5 gwsopc.tel DOpen File

?r@ unnamed_zim

P LB modelsimtel Add to Tel Toolbar |

I_IB ol
S mult_hes tcl Cancel |

LJB P

- =L pwm_motor_hw.tcl

EIE:' spk

| LE) pwm_avalon_interface_hw.tcl b
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K 5 wevt

11-1 ZIaeE=%h

2Nios II C/Ct+ 8@ C:\KX_7CSEENE... [C|[B)X)

» I,
.=|;"'

XHFE WEE FFQW

£ £ Era. Com -,
commE| QR O 9

+ 5 RN
# =% led_16x2_s ] pr— i

s Hiik @) |2 :_wios2\ncLock v | [ 3
# =5 led_syslib

»

El 11-66 AR SRS C FBF



K 5 wevt

11-1 ZIRET

JHios II C/C4++ Projacts = | D muzic. h D hello _world e
: =l #iinclude <stdio.h>
EE alters. compomants #include “"syscem.h"™
h:?r | Hinclude "ulterm_n‘rall:rn_
P Eﬁ Hew * #H#include <uni=tcd. h>
. | #Winclude “"sysSalt irg.h"™
k=1 -
B { Go Lato | #include "alt_types.h"
B 1cal  Opem in Hew Window Hifndef __LCD_H
15":’ 1ed Hdelfine _LCD_H_
&S 1ed) Rebuild Index

Active Build Configuration Lol | BN LCD Module 16%2
E

Debug As » ]‘I:in:: IT Instruction Set Simulat
Buald Troject B ¥ios II ModelSim

Clean Froject

| 4 Lauterbach Nioz II Instruction !

-

11-67 BT REF



SR B

11-2 BEW R ERES B

4

. Nios IL C/Ctt Froject: M C:\EX_7CSEE+\EXPERIEE... (2 |[B|[X]
THE ®EE® FTEW w@wme > A

Qre- O ¥ LPex

Hiti- () IL:J C: \KX_TCSEE+\EXPERIMENT ¥ I 3

# =5 altera. components
SR CharfVGA
h, application. stf

D readme. txt

# =5 CharfVGA_syslib [of B P
# 125 1ed_16x2 e 4 XB
# =5 led_16x2_syslib @Charﬂ'fﬁh_hw. tel. bak 41K B
H 5 led 2KB C
* 'lé led_syslib [nios_g Euclﬁ_ﬂm 51 KB

&l 11-68 FTEFERLNHTE



K 5 wevt

11-3 #TFNios K ER B

= 1;_—'5 altera. compord

B 125 Char¥VGA

# =5 Char¥VGA_sysl

# 1= led_16x2

# 1=5 1led_16x2_sysl

M5 Led

# =% led_=y=lib [n]

=
| | spplicatiof
[ readme. tx4

Y] 'Lé pem_motor _sys

YHE ®EO FTEW EREQ
Qre- O 3 P=x

Hilk @) |5 c: \k_7esEE+\ExpERINENTs v | [ $63

B ~
altera avalon_pwm
altera_avalon_pwm. v

0
A prm_notor |

@m_mntor.v
|T:]pn_mntnr_]:u'

. Hios II C/C+ Prc G C:\KX_TCSEE+\EXPERINENT... 2 |[B]X]

a

»

L |
3 KB
2 KB
4 KB
KB
2 kB
4 KB

E 11-69 pwm_motor ¥ T2

]

Problem= Froperties
Llark _project 0 Hios IT HF configoration [Mios IT Hwrdware] Mios IT Terminal ¥ainc

Flease enter an Hotor speed level between 1 to 4 (0 to exit)
1

Level 1 speed
>2

Level 2 spesd
>3

Lavel 3 speed
i

Level 4 apeed
Full Speed.
e

Hotor Stopped
L

Exiting...

El 11-70 EiFR=EVEHHE



S 5B
11-4 HE R Reixes

[ 11-3] citest.c
#include <stdio.h=
#include "system. h”
it main (void)
{
mt X.y.Z ;
nt xr.yr;
=569,
VI=1923;
X=XI
Y=,
printf("n®e08d 2e08d 'n".x, V),
z=ALT CI MULT(xy). /A nm mult()if] B 7 3% HEHFE <
printf(""n%o08d 2008d %008d'\n" x.v.Z);

L——



Sk 5

11-4 HxEHlfE{ERses

-.. Hios II |:_|".|:++ E h. C- \EI_TCEEE"‘. . |ZJ@E|

XHEE ®EE@ #TEC” o
== altera comp »
# 1=5 CharfVGh @ Rl - () I‘)‘
EI:J Lr_—'t_,rmlarllll"i'Gk_ss-' L Froblemz Froperties __. N
& 15 led_16x2 HE (D) |[|-:'| C:\EX_TCSEE v| 3| Blank_project 5 Nies IT H¥ configarstion [Wios II Hardware] Wies II Terminal Windew (10-1-01
. - o, | niosZ-terminal: connected ©o hardware Cargec 'I.IS!.I‘II: JTAG UART on cable
B 1,_:,:-1.:&_15::2_53* -ﬁﬁ A RE niosz-terminal: "ByceBlascerII [LPT1]", device 1, inscance O
H1=F led ﬂlmlt 1 KB VHD 3 ninsZ-terminal: (U=e the IDE atop button or Cerl-C to cerminace)
# =% led_syslib i]mﬂ.t_hw 2 KB TCL
£
= ult
bx ) am LK CX DODODS69 00001923 |
| applica]
2] readme. i} 00000568 00001923 01094187
F1=% mult_=yslib

Bl 11-71 BEES¥54 ¢ TFE: mult El 11-72 EZEFf64 mult 575 F



K 5 wevt

11-5 5By aG4shl

. Hios II C/CH g c:\Ex_TcSEEEXPERIN. .. [2][B])X]

WG SBE ZEW WEe ” W

# =5 alters. cq i T
sSaeva | QFE - © - (¥ Oux

# 15 ChariVa ) .

B ES 1cd 1652 | B D) [k_} C: \K{_TCSEE+\EXPERIME] v‘ #3
H =S led_lBx2 | &R -~ o =
H 2L 1ed B altera_awal om_pwm H 3

H I
AlDSee

v I
TCL 371

# =5 led_sy=li [Z] altera_swalon pwm_regs
= b{: pam_motor] @h

# =5 pwm_motor] gm_wnlcn_intwftu. v
= rIEE' Elpwm_w-lon_imwftu_h

(=R =]y =y < Q=R =g =gy ==

| applid = pum_register_file, v v I

L] readnd = pam_task _logic. v v

# =5 spk_sysli musiec H i
rnusi-: C I
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SR B

11-6 ETFUARTHII2C A &AL

JMios IT C/CH @ C:\KX 7CSEE+\EXP. .. g@@
UHE ®EE FHEY ¢+ ¥ :’#'F

@ 125 alters. co »

# Lg: CharWVGA e e - ) Iﬁ‘

[+ [ Char¥VGA = : —

SRR 12C Hidk @) | c: \ie_tesees\exp v | (£ #3
| applica
| | readme

# 2% I2C_syslib

ol 1.3 t2.7



‘?\_’ \}‘L N
SIS 5T
11-6 EFUARTHII2C R &AL
2O0S [com -] @ xXEsO|  #H | T |

a3 (115200 ~| I~ DTR I~ RTS <hl1>Bad Request (Invalid Hostname)<{/hl1>

. hi>Bad Request (Invalid Hostname)</hl>
ﬁﬁg 8 OERRE 1000 meAR o T caest (nvelid Hostnane) /Ri>
1

v | [T HEXEIS [ EiERT »’Bad Request (Invalid Hostname)<{/hl>
RN [None ~| FHBEAE: Bad Request (Invalid Hostname)<{/hl>

FaisHl |None  w| [

1

E11-75 3THEO0F O

. ' = Froblems Properties
e 21T B Conzole X Froperties | !
Lank project 8 Nios IL HF configuration [Nios IT Hardrare] Hies IT°

blank project 8 Nios IT HY confi ation ; :
: AL : et Please input write or read

Please input write or read 1,1,1,4,5,6,7,8,9,a,b,¢c,d,e,£,7f, Read data over!
Write data over!

) _ {Please input write or read
rAERRE 1nPUt WRLLE oL xean 1: 1r l.r 44'5: E‘r?;ﬁ;gta;h;C;dpE;f;Tf.R.Eﬂ.d data over!
Please input write or read

Bl 11-76 BRERETR Bl 11-77 BIRIERAE TR
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