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* NIOS Il Embedded Design Suite

e Configurable Processor
» Selection of Peripherals

 Eclipse based Board Support Package (BSP) for SW
development
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* NIOS I/O System

* Create a processor system to display a count on LEDs with

switch control for up/dn, pause

%$ _>—> Rei(zdl;ar iy ;
- CPU I\igr?r:)lfy JTAG Timer System
M l UART ID
A A A A A A
M(1) M(D) S S S S
v \ 4 \ 4 E
| Bus Fabric |
PIO PIO
LEDs Switches
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ELE 3510

* Create a new Quartus project
* Do not select a Simulation Tool in EDA Tool Settings

e Open Tools = Platform Designer

File Edit System Generate View Tools Help

& Platform Designer - unsaved.qsys* (DAGDrive\MSOEV19_Q1_EE3021\Projects\NIOS_Pixel\unsaved.qsys)

3 X/ 52

P catalog &% = f=]

Project
i1l New Compoanent.

Library

[#-Basic Functions

[#1-DSP

GInterface Protacols

Low Power

Memory Interfaces and Controllers

Processors and Peripherals

Qsys Interconnect

Tri-State Components

University Program

L, Her B| DevieF 2 = o

) e e e

17 System Contents 5%

Address Map

Interconnect Requirements &%

-5

« W system: unsaved

Use

i< &+

<

Conn... Name
B dk_o
dk.in
dk_in_reset
ke
ck_reset

Description
(Clock Source
(Clack Input
Reset Input
(Clock Output
Reset Output

Export

clkc

Base

e ¥ Current filter:

0= Messages % ‘

Type

Path Message

0 Errors, 0 Warnings

Generate HDL...

Finish
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ELE 3510

* Create NIOS System
* Double Click on clk_0 - verify clk frequency = 50MHz

& Qsys - unsaved.qsys™ (DAGDrive\MSOEL18_0Q1_EE3921\Projects\NIOS1\unsaved.qsys)

= O x ‘
Eile Edit System Generate View Iools Help
P catalog | — = || IZ system conten “?l Address Map | Interconnect Requi | - = =| @ parameters i | - :||
¥ System: unsaved Path: clk_0 System: unsaved Path: clk_0
X &
[ + Use Con... Mame Description Expor Clock Source Details
» N 1 clock_source
New Component... = dk_D Clock Source
lr’;:;"c Cunctione X o ck_in Clock Input dk | Parameters
T DSF: unesons & = clk_in_reset Reset Input reset Clock frequency: 50000000 ’
i/ Interface Protocols = [EEENLLE
t Low Power clk_reset Reset Output Z]{,Ioclc frequency is kn
++-Memory Interfaces and Controlle Reset synchronous edges: |None v
+ Processors and Peripherals
+-Qsys Interconnect
t University Program
< >
New...
T Hiel 2| Device - =
I ansaved [unsaved.gsys+]
+-m= clk
+-#= reset
& o
< >
- ff ¥ Current filter: £ >
oI Messages | - o
Type Fath Message
0 Errors, 0 Warnings Generate HOL... Finish
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* Add NIOS

* Processors and Peripherals 2 Embedded Processors 2
NIOS Il Processor

PY N I OS I I f = dk_reset Reset Qutput
= ._ = ! H nios2_gen2_0 Mios II Processor
ck Clock Input unconnected
reset Reset Input [clk]

data_master Avalon Memory Mapped Master [clk]
instruction_master Avalon Memory Mapped Master [clk]
irq Interrupt Receiver [clk]
debug_reset_request |Reset Qutput [clk]
debug_mem_slave Avalon Memory Mapped Slave [clk] 0x08

* Add On-chip Memory

e Basic Functions—=> On Chip Memory = On Chip Memory
(RAM or ROM)...

g custom_instruction_m... |[Custom Instruction Master
S I Ze = 2 O’ OO O byte S = onchip_memory2_0 On-Chip Memory (RAM or ROM) Intel ...

——— debug_mem_slave Avalon Memory Mapped Slave [clk] 0209

ck1 Clock Input unconnecte
sl Avalon Memory Mapped Slave [clk1]
reseti Reset Input [clki]
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e Add JTAG
* |nterface Protocols = Serial=2> JTAG Uart Intel FPGA IP

e Add Timer

* Processors and Peripherals = Peripherals = Interval
Timer Intel FPGA IP

e Add System ID

e Basic Functions = Simulation; Debug and Verification =
Debug and Performance = System ID Peripheral Intel

FPGA I P resetl Reset Input [clk1]

= jtag_uart_0 JTAG UART Intel FPGA IP
dk Clock Input wnconnected
reset Reset Input [clk]
avalon_jtag_slave Avalon Memory Mapped Slave [clk]
irq Interrupt Sender [clk]

E timer_0 Interval Timer Intel FPGA IP
dk Clock Input unconnecied
reset Reset Input [clk]
s1 Avalon Memory Mapped Slave [clk]
irq Interrupt Sender [clk]

B sysid_gsys 0 System ID Peripheral Intel FRGA IP
dk Clock Input wnconnected
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [clk]

£
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* NIOS Inputs

e Connect up NIOS I/O

[
o

dk_in
dk_in_reset
clk
dk_reset

=l Q nios2_gen2_0

clk

reset

data_master
instruction_master

irg
debug_reset_request
debug_mem_slave
custom_instruction_m...

‘Clock Source

Clock Input

Reset Input

Clock Qutput

Reset Output

Mios II Processaor

Clock Input

Reset Input

Avalon Memary Mapped Master
Avalon Memary Mapped Master
Interrupt Receiver

Reset Output

Avalon Memary Mapped Slave
Custom Instruction Master

Lo

clk

clk_0

clk_0
[iclk]
[clk]
[ictk]
[clk]
(k]
[clk]

ELE 3510
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e Connect up NIOS I/O
* On-chip Memory

-~ ck_reset Feset Output
=] E nios2_gen2_0 Mios II Processor
» dk Clock Input clk_0
L reset Reset Input [cli]
————— data_master Avalon Memory Mapped Master [dk]
— instruction_master Avalon Memory Mapped Master [clk]
irq Interrupt Receiver [clk]
debug_reset_request  |Reset Output [clk]
—p— debug_mem_slave Avalon Memory Mapped Slave [clk]
custom_instruction_m... |Custom Instruction Master
B onchip_memory2_0 |(On-Chip Memory (RAM or ROM) Intel ...
®© k1 Clock Input clk_o
sl Avalon Memory Mapped Slave [ck1]
@ \ resetl Reset Input [ck1]

ELE 3510

Connect to data and instruction masters
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e Connect up NIOS I/O
* JTAG, Timer, SysID

resetl Reset Input [clk1]
L O jtag_uart 0 JTAG UART Intel FPGA IP
k. Clock Input clk_0
— reset Reset Input [clk]
C) avalon_jtag_slave Avalon Memory Mapped Slave [iclk] 0x0000 020007
irg Interrupt Sender [clk] )
p \ El timer_0 Interval Timer Intel FPGA IP
4 dk Clock Input clk_o0
reset Reset Input [clk]
N 51 Avalon Memory Mapped Slave [clk] 0x0000 0x001E
irq Interrupt Sender [iclk] >
,\ = sysid_gsys_0 System ID Peripheral Intel FPGA IP
k. Clock Input clk_0
L reset Reset Input [clk]
ontrol_slave Avalon Memary Mapped Slave [clk] 020000
£ \
SN\ yd
Connect to data master Assign Priorities
ELE 3510 10
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ELE 3510

e Connect up NIOS I/O

e Assign the NIOS Il Reset and Exception vectors
* Open the NIOS Processor
e Select Vectors

» Select on-chip memory for Reset and Exception

Nios II Processor ;
altera_nios2_gen2 Details

~
Main VYectors  Caches and Memory Interfaces  Arithmetic Instructions  MMU and MF

|" Reset Vector

Reset vector memary: < onchip_memory2_0.s1 S >

Reset vector offset: 0x00000000

Reset vector: 0x00000000

|" Exception Vector

Exception vector memaory: <Dn|j-|ip_memgr¥2_[]l51 v>

Exception vector offset: 000000020

Exception wvector: 0x00000020

|= Fast TLB Miss Exception Vector
Fast TLE Miss Exception vector memory: |jjsne

Fast TLE Miss Exception vector offset:  |nwooooooon

Fast TLE Miss Exception wector: 000000000

11
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* Customize System

* Create LED output

 |P Catalog = Library = Processors and Peripherals—> Peripherals 2

PIO (Parallel 1/0)

1

| "™ P catalog 2 =1
@ A ‘h}
|;|'"HEIFU Frocessor b'!.l'StEITIS A

£

--Inter-F‘ru:u:ess Communication
[=}-Peripherals

o T PO P

® Avalon LCD 16207 Intel FPGA TP

® I2C Slave To Avalon-M Master Bric
® Interval Timer Intel FPGA IP

® Lauterbach Trace Interface IP

® Modular ADC core Intel FPGA IP

® 5SPI Slave to Avalon Master Bridge I
® Vectored Interrupt Controller

® Video Sync Generator Intel FPGA IF
[#-Qsys Interconnect

[#-Tri-5tate Companents

[ TOp—

A MNew. ..

ELE 3510
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ELE 3510

* Customize System

* Create LED output
* Set 8 bit, select output

#a PIO (Parallel 1/0) Intel FPGA IP - pic_0

Megetirs:  3ltera_avalon_pio

“ PIO (Parallel I/Q) Intel FPGA IP

Documentation

~ Block Diagram

[ Show signals

gternal_connection

lconduit

attera_avalan_pio

~ Basic Settings
Width (1-32 bits): 3
Direction: ’
O Input
(O InOut
(-
Output Port Reset Valu=*sws®800000000000000
~ Output Register

[] Enable individual bit setting/clearing

'~ Edge capture register

Synchronously capture
Edge Type: RISING

Enable bit-clearing for edge capture register

~ Interrupt

Generate IRQ
IRQ Type: LEVEL

Level: Interrupt CPU when any unmasked 1/0 pin is logic true
Edge: Interrupt CPU when any unmasked bitin the edge-capture
register is logic true. Avaiable when synchronous capture is enabled

[ Test bench wiring

Hardwire PIO inputs in test bench
Drive inputs to fild.:  |o,0000000000000000

Cancel ‘
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ELE 3510

* Customize System
* Hookup LED output

se

Connections

Mame

debug_reset_request

debug_mem_slave

custom_instruction_m...

EH jtag_uart
clk
reset
avalon_jtag_slave
irgq
B sys_clk_timer
dk
reset
sl
irg
B sysid
dk
reset

control_slave

dk
reset
51

external_connection

Description

Reset Output
Avalon Memory Mapped Slave
Custom Instruction Master
JTAG UART

Clock Input

Reset Input

Avalon Memory Mapped Slave
Interrupt Sender

Interval Timer

Clock Input

Reset Input

Avalon Memory Mapped Slave
Interrupt Sender

System ID Peripheral

Clock Input

Reset Input

Avalon Memory Mapped Slave
PIO (Parallel 1/C)

Clock Input

right click the PIO name and

change it to led_pio

Reset Input

14

external_connection

Avalon Memory Mapped Slave
PIC (Parallel 1fO)
Clock Input
Reset Input
Avalon Memory Mapped Slave
Conduit

Ot



* Customize System
* Hookup LED output

IR LIOCK IMNMPOtT T
reset Reset Input [
L control_slave Avalon Memory Mapped Slave [
] B led_pio PIO (Parallel I/0)
dl Clodk Input q
reset Reset Input [
Double-click to export
Z external_connection Conduit ‘ led_pio_external_con new
Connect to data master Double click to export

Makes the connection visible
outside the system

ELE 3510 15 © tj



* Customize System

* Create switch inputs

 |P Catalog = Library = Processors and Peripherals—> Peripherals 2
PIO (Parallel 1/0)

1
| "™ P catalog 2 =]

\ X| K&
[+-Hard Frocessar Systems
--Inter-F‘ru:u:ess Communication
E}--Peripherals

----- ® Avalon LCD 16207 Intel FPGA TP

----- ® I2C Slave To Avalon-MM Master Bric

----- ® Interval Timer Intel FPGA IP

----- ® Lauterbach Trace Interface IP

----- ® Modular ADC core Intel FPGA IP

[

----- ® SPI Slave to Avalon Master Bridge I
----- ® Vectored Interrupt Controller

----- ® Video Sync Generator Intel FPGA IP
[#-Qsys Interconnect

[#-Tri-5tate Components

o T PO T SR TR

< >
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* Customize System

* Create switch inputs
e Set 2 bit, select input

Ja PIO (Parallel I/0) Intel FPGA IP - pio_0

“ PIO (Parallel I/O) Intel FPGA IP

Megoters:  3ltera_avalon_pio

Documentation

~ Block Diagram ==
~ Basic Settings
[ show signals Width {1-32 bits);

Direction:

O Output
Output Port Reset Value: [0

xternal_connection

[~ Output Register

ahtera_avalon_pio

Enable individual bit setting/dearing

~ Edge capture register

[ synchronously capture
Edge Type: RISING

Enable bit-dearing for edge capture register

- Interrupt

[ Generate IRQ
IRQ Type: LEVEL

Level: Interrupt CPU when any unmasked 1/O pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is logic true. Available when synchronous capture is enabled

[ Test bench wiring

[ Hardwire PIO inputs in test bench
Drive inputs to field.: [

(@ Info: pio_0: PIC inputs are not hardwired in test bench. Undefined values wil be read from PIO inputs during simulation,

Cancel

ELE 3510 17
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* Customize System
* Hookup switch input

oo T T
¢ reset Feset Input
L avalon_jtag_slave Avalon Memary Mapped Slave
— irg Interrupt Sender
B sys_clk_timer Interval Timer
[ dk Clodk Input
L reset Feset Input
» 51 Avalon Memary Mapped Slave
*—— irg Interrupt Sender
B sysid System ID Peripheral
L dk Clodk Input
L reset Feset Input
L control_slave Avalon Memary Mapped Slave
B led_pio PIO (Parallel 1/0)
L dk Clodk Input
- reset Reset Input
» g1 Avalon Memary Mapped Slave
external_connection Conduit rlght CIICk the PIO name and
llll-- change it to sw_pio
Clock Input I—> sl Avalon Memory Mapped?
reset Reset Input external_connection  |Conduit 2
g1 Avalon Memary Mapped 5 ...--
external_connection Conduit
reset
Avalon Memory Mapped Slave

I 1 external_connection Conduit

ELE 3510 18 © tj



* Customize System
* Hookup switch input

<

ud)o

AN

external_connection

clk

reset

sl
external_connection

L | IR ITTEOT
reset Reset Input
L s1 Avalon Memory Mapped Slave

Conduit

Clock Input

Reset Input

Avalon Memory Mapped Slave
Conduit

T T

C

led_pio_external_conne...

L . \
sw_pio_external _conne..,;

ELE 3510

Connect to data master

/

Double click to export

Makes the connection visible
outside the system

19
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ELE 3510

* Complete Custom System
* Assign base addresses

e System > Assign Base Addresses

: .
-do
Base End RQ  Tegs
7
ImQ 0 IRQ 3LE—y
0x0800
ox0000 oxzear
0x0000 020007
ox0000 oxoo1e
0x0000 0x0007
0x0000 0x000£
ox0000 oxo00s
>

+
)
X
=)

4

H

T T
|| 1= system Contents xe} Address Map 23‘ Interconnect Requirements z@‘

-go
¢ & W system:nios pio Path: ck_0
Use  Comnections Name Description Export Clock Base End RQ Tags
o dk lock Source
o1 din Clock Input clk exported
O dkin_reset Reset Input reset
— & (Clock Cutput ck_0
————————  dkeset Reset Output
11 nios2_gen2_0 INios TI Processor
k (Clock Input clk_o
| rest Reset Input [dk]
———————  data_master Avalon Memory Mapped Master [dk]
——————|  instruction_master [avalon Memory Mapped Master [dk]
— irg Interrupt Receiver [ck] IR0 0| IRG 31—y
debug_reset_request  Reset Output [kl
debug_mem_slave /Avalon Memory Mapped Slave [ck] 0x8800 OxEELE
custom_instruction_m... (Custom Instruction Master
El onchip_memory2_0 On-Chip Memory (RAM or ROM) Intel ...
ki (Clock Input dlk_0
st ‘Avalon Memory Mapped Slave k1] 0x£000 oxgeas
reset Reset Input [ck1]
B jtag_uart_0 JTAG UART Intel FPGA IP
k (Clock Input clk_o
reset Reset Input [ck]
avalon_jtag_slave /Avalon Memory Mapped Slave [ckl 0x3048
irg Interrupt Sender [ckl
B timer 0 Interval Timer Intel FRGA [P
k (Clock Input clk_0
reset Reset Input [dk]
st ‘Avalon Memory Mapped Slave [dk] 0x9000 oxao1s
ig Interrupt Sender [ —
B sysid_gsys_0 System ID Peripheral Intel FPGA TP
k (Clock Input clk_0
reset Reset Input [ck]
control_slave ‘Avalon Memory Mapped Slave [dk] 0x39040 03047
B led_pio PIO (Parallel 1/0) Intel FPGA IP
k (Clock Input clk_0
reset. Reset Input [kl
si /Avalon Memory Mapped Slave [ck] 0x3030 03035
©7  extenal connection | Conduit led_pio_external_conne...
B sw_pio PIO (Parallel 1/0) Intel FPGA 1P
dk (Clock Input: dlk_0
reset Reset Input [dK]
st ‘Avalon Memory Mapped Slave [dK] 0x9020
©1 extenal_connection | Conduit sw_pio_external_conne...
< >

o+ i

¥ Currentfilter:

20
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* Create Custom System

* Check for errors

| &5 Messages

X

Type

@

Path
4 Info Messages

Message

nios_pio.jtag_uvart_0

JTAG UART IP input dock need to be at least double (2x) the operating frequency of JTAG TCK on bo

nios_pic.sysid_gsys_0

System ID is not assigned automatically. Edit the System ID parameter to provide a unigue ID

nios_pio.sysid_gsys_0

Time stamp will be automatically updated when this component is generated.

©eee

nios_pic.pio_0

PIC inputs are not hardwired in test bench. Undefined values will be read from PIQ inputs during simul

ELE 3510
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* Create Basic System
» Save the Platform Designer system

* Generate the Platform Designer system
e Generate = Generate HDL

* The first time you generate you must delete the last directory in the
path — don’t use the ‘...

+= Generation >

|~ Synthesis |
Synthesis files are used to compile the system in & Quartus project.
Create HDL design files for synth

[[] create timing and resourc
mls = .
— Should point to your

The simulation model contains generated HOL files for the simulator, and may indude simulation-only features. . v
Simulation scripts for this component will be generated in a vendor-specdific sub-directory in the spedfied output directory. p rOJ e Ct d I re Cto ry

Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the jp-sefyp-smution and
jp-make-simscripf command-ine utilities to compile all of the files needed for simulating all of the IF in your design.

ates Tor third-party EDA synthesis tools.

Create simulation model:
~ Output Directory D /GDriveMS0E/19_Q1 EE392 1,."F‘r-:u_1e-:ts,|"NIOS_IO|
Path: D /GDrive/MSOE/15_Q 1_EE3921,IPr0Jec15ﬂUIOS_IL%WO

ELE 3510 22 © tj



* Create Custom System
* Add the .qip file to the project

(@ Quartus Prime >

You have created an IP Variation in the file
D:/GDrive/MSOES19_0Q1_EE3921/Projects/MNIOS_IO/nios_pio.gsys.

To add this IP to your Quartus project, you must manually add the .gip and sip
files after generating the IP core.

@qip will be located in <genemtio-n_directu:rr'_.r:~,l'synthesis,fnius_pio.D

The .sip will be located in <generation_directony=/simulation/nios_pic.sip

Ok

ELE 3510 23 © tj



* Create DE10 Design
* |nstantiate into a VHDL file

* Open a new VHDL design

* |n Platform Designer: Generate = Show Instantiation Template
e Copy and Paste into the new design where appropriate

component nios_pio is

port (
clk_clk :in std_logic ="X"; -- clk
led_pio_external_connection_export : out std_logic_vector(7 downto 0); -- export
reset_reset_n :in std_logic ='X"; --reset_n

sw_pio_external_connection_export :in std_logic_vector(1 downto 0) := (others =>'X') -- export
Ik

end component nios_pio;

u0 : component nios_pio

port map (
clk_clk => CONNECTED_TO_clk_clk, -- clk.clk
led_pio_external_connection_export => CONNECTED_TO_led_pio_external_connection_export, -- led_pio_external_connection.export
reset_reset_n => CONNECTED_TO_reset_reset_n, - reset.reset_n

sw_pio_external_connection_export => CONNECTED_TO_sw_pio_external_connection_export -- sw_pio_external_connection.export

ELE 3510 24
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* Create DE10 Design
* |nstantiate into a VHDL file

El ____________________________________
-- nios_io_del0.vhdl
-- Created 9/18/18

-- by: johnsontimoj
-- rev: 0]

Tibrary ieee;
use ieee.std_Tlogic_1164.all;
use ieee.numeric_std.all;

Hentity nios_io_delO is

H port(
CLOCK_50 : in std_logic;
SW: in std_logic_vector(9 downto 0);
LEDR: out std_logic_vector(9 downto 0)
-);
end entity;

ELE 3510 25 © tj



* Create DE10 Design
* |nstantiate into a VHDL file

architecture behavioral of nios_io_del0 is

component nios_io is
port (
clk_c1k

Ted_pio_external_connection_export :

reset_reset_n
sw_pio_external_connection_export

;
end component nios_io;

begin
u0 : component nios_io
port map (
clk_c1k

Ted_pio_external_connection_export
reset_reset_n )
sw_pio_external_connection_export

end architecture;

in std_Tlogic = "X -
out std_logic_vector(7 downto 0); -
in std_logic = 'X'; --
in std_logic_vector(l downto 0) := (others => 'X') --
CLOCK_50, -- ¢lk.clk

LEDR(7 downto 0), -- led_pio_external_connection.export

Sw(i downto 0)

-- reset.reset_n

sw_pio_external_connection.export

clk
export
reset_n
export

ELE 3510
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* Create DE10 Design

* Prepare to synthesize

* If you did not do these when you created the project be sure to do
them now

e assignments = device = device and Pin options
* Single Uncompressed with memory initialization

* Import the pin aliases (qgsf file)
e Setup the SDF file

* Be sure to set your top level entity

» Start Compilation

27
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* Create DE10 Design

 Complete the HW setup

 Download the HW project onto the board
* DO NOT CLOSE either of these windows

e
: b
TOI H
& Add Device _’E N i
; :
; i
10MS0DAF4B4
M TDO
¢

ELE 3510

0 Programmer - D:/GDrive/MS50E/18_01_EE3921/Projects/MIO51/MIOST - NIOST - [Chainl.cdf]*

28

output_files/NIOs... 10Ms0DAF484 004673e6 ooss73es L TN TN NN WONNN NN NN W

& OpenCore Plus Status x

Click Cancel to stop using OpenCore Plus IP.

Time remaining: unlimited

Cancel

Ot
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* Create Eclipse System

* Open NIOSII software
* Tools = NIOSII Software Build Tools for Eclipse
e Select the project directory for the workspace

* Create the BSP
* File 2 New = NIOSII Application and BSP from template
* Select the SOPCinfo file in the project directory
* Provide a name for the sw project (| use ‘project_name_sw’)
* Blank Project

e Edit the BSP
 Right click on the BSP, NIOS || = BSP Editor
e Change the properties for small systems
* Small Clibrary
* Reduced device drivers

* Generate the BSP (bottom of window)

29
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* Software setup

* Open system.h in the bsp
 scroll down to the PIOs

* These define software parameters for the PIOs

#define
#define
#define
fdefine
#define
#define
#define
fdefine
fdefine
#define
#define
#define
fdefine
#define
#define
#define
fdefine
#define
#define
#define

ALT MODULE CLASS led pio altera_avalon pio
LED PIO BASE OxS5030

LED PTO BIT CLEARTNG EDGE REGISTER 0O
LED PTO BIT MODIFYING OUTFUT REGISTER 0O
LED _PIC CARFTURE 0O

LED PIO DATZA WIDTH 8

LED PIO DO TEST BENCH WIRING 0O

LED PTO DRIVEN SIM VALUE O

LED PIC EDGE TYPE "HCHE"

LED PIO FREQ S0000000

LED PIO HAS IN O

LED PTIO HRAS OUT 1

LED PTIO HAS TRI O

LED PIO IRQ -1

LED PIO IRQ INTERRUPT CONTROLLEE ID -1
LED PTO IRQ TYPE "HONE"

LED PIO NAME "/dev/led pio"

LED PIC RESET VALUE 0O

LED PIO SPAN 16

LED PIO TYPE "altera avalon pio”

30
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#define
#define
#define
fdefine
#define
#define
#define
fdefine
fdefine
#define
#define
#define
fdefine
#define
#define
#define
fdefine
#define
#define
#define

ALT MODULE CLASS sw pio altera avalon pio
SW_PIO BASE 0OxS020

SW_PIO BIT CLEARING EDGE REGISTER 0O
SW_PI0O BIT MODIFYING OUTPUI_REGISTER 0O
SW_PIC CRPFTURE O

SW_PIC DATRA WIDTH 2

SW_PIO DO TEST BEWNCH WIRING O

SW_PIO DRIVEN SIM VALUE O

SW_PIC EDGE TYPE "HCHE"

SW_PIO_FREQ 50000000

SW_PIO HAS TN 1

SW_PIO HAS OUT O

SW_PIC HAS TRI O

SW_FIC _IRQ -1

SW_PIO TRQ INTERRUPT CONTROLLER ID -1
SW_PIO TRQ TYPE "NONE"

SW_PIC NAME "/dev/sw pio"

SW_PIC ERESET _WVALUE 0O

SW_PIO SPRN 16

SW_PIO TYPE "altera avalon pic”

Ot



* Software setup

* Expand drivers =2 incin the bsp
* Open altera_Avalon_pio_regs.h

* PIO command are defined here

= nios2_pio_bsp [nios2_
[t Includes
w [ drivers

W = inc

altera_avalen_jtag_uart_fd.h
altera_avalon_jtag_uart_regs.h
altera_avalon_jtag_uart.h
altera_avalon_pio_regs.h
altera_avalon_sysid_gsys_regs.h
altera_avalen_sysid_gsys.h
altera_avalen_timer_regs.h

altera_avalon_timer.h

[= src
= HAL

[ alt_sys_init.c

ELE 3510

£ Nios Il - nios_io_sw_bsp/drivers/inc/altera_avalon_pio_regs.h - Eclipse

File Edit Source Refacter Mavigate Search Project Run Niosll Window Help

31 gifndef _ RLTERA AVALON_PTO_REGS_H

32 jdefine _ ALTERA AVALON PTC_REGS !

#include <io.h>

i | o - B @ B0 - Q- @mE -0
2 alters_avalon_pio_regsh 57
5 ® t

- . AVALCN_PIO_DATA (base)
37 #define TORD_ALTERA AVALCN_PIO_DATA(base)
- fine IOWR_ALTERA_LVALON PIO_DATA(base, data)

T — VE (base, 0)
IORD (base, 0)
TOWR (base, 0

40 #define IOADDR ALTERA AVALON_PIO_DIRECTION (base)
41 #define IORD ALTERA AVALCN_PIO_DIRECTION (base)
42 #define IOWR ALTERA AVALON PIO_DIRECTION (base, data)

44 fdefine TOLDDR_ALTERA AVALON_PTO_TRQ_MASK (base)
5 jdefine TORD_ALTERA_AVALON_PTO_TRQ_MASK(base)
#define TOWR_ALTERA AVALON PTIO IRQ_MASK (base, data)

42 pdefine IOADDR ALTERA AVALCN_PIC_EDGE_CAP (base)
#define IORD_ALTERA AVALCH PIC _EDGE CAF (base)
#define IOWR_ALTERA AVALCN PIO EDGE CAP(base, data)

5 #define IOADDR ALTERAR AVALON PIO SET_BIT (base)
#define IORD ALTERA AVALCN PIO SET_BITS (base)
#define IOWR_ALTERA AVALCH PIO_SET BITS (base, data)

#define TORDDR_ALTERA_AVALON_PTO_CLEAR BITS (base)
#define TORD_ALTERA_AVALON_PIO_CLEAR BITS (base)
#define TOWR_ALTERA_AVALON_PIO_CLEAR BITS (base, data)

/* De
#define ALTERA AVALON PIG_DIRECTICN_INPUT 0O
#define ALTERA AVALON PIG_DIRECTICN OUTPUT 1

#endif / N_PIO

Writable

__10_CALC_ADDRESS_NATIVE (base, 1)
IORD(base, 1)
IOWR (base, 1, data)

__10_CALC_ADDRESS_NATIVE (base, 2
TORD (base, 2)
IOWR (base, 2, data)

©

__I0 CALC_ADDRESS_NATIVE (base, 3)
IORD (base, 3)
IOWR (base, 3, data)

I0 CALC ADDRESS NATIVE (base, 4)
IORD(base, 4)
IOWR (base, 4, data)

__T0_CALC_RDDRESS_NATIVE (base, 5)

IORD (base, 5)
IOWR (base, 5, data)

Smart Insert 3:1
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* Software setup
* Create a new cfile in the nios_io_sw project

% New Source File

Source File

Create a new source file.

Source folder: ‘ nios_io_sw

Source file: ‘ count.d
Template: Default C source template
©) Einish

Browse...

Configure...

Cancel
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count.c

Created on: Sep 19, 2018
B3 Author: johnsontimoj
*/
L1117 0770777777777 77777
//
// Example file using
// NIOS with LEDs and switches

* Software setup 7

L1117 100077 07077700777 777777 77

[ Write a program to read #include "altera avalon pio regs.h"

#include "system.h"
#include <stdio.h>

the SWitCheS and display #include <unistd.h>

int main () {

a count to the LEDs T e prain);

alt u8 sw;

while (1) {
// output the count to the LEDs
IOWR ALTERA AVALON PIO DATA (LED PIO BASE, count);

// read the switches
sw = IORD ALTERA AVALON PIO DATA (SW_PIO BASE);

// count up/dn/pause

if(sw & 0x01) { // pause
if (! (sw & 0x02)) // up/dn
count++;
else
count--;
printf ("%02x, ", count);
usleep (500000) ;
}// end if

// delay before restarting

if( count == 0xff ){
printf ("\nWaiting...");
int i;

for (i = 0; 1i<6; ++1i){
usleep (500000); /* Sleep for 3s. */
}
}// end if
}// end while
return 0;
}// end main

ELE 3510 33 © tj



* Software setup

 Compile the software
e Select the code file (count.c)
e Project = Build Project

 Right Click on the project = run as = Nios || Hardware
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