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* NIOS V Embedded Design Suite

e Configurable Processor
» Selection of Peripherals

* Eclipse based Board Support Package (BSP) for SW
development (Ashling)
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* NIOS V System
* Create a processor system to display a count on LEDs with

switch control for up/dn, pause

Eg - Rega?d;ar Ry :
= CPU I\‘/?g;ho'fy ITAG 4 System
i l UART ID
A A A A
M(1) M(D) S S S S
A A/ .V
L 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

* Be sure to follow all the steps in the Quartus Project Setup
slides, NIOS-V requires all steps to be executed

e Open Tools = Platform Designer

% Platform Designer - unsaved.qsys” (DA\GDrive\MSOE\19_Q1_EE3921\Projects\NIOS_Pixelunsaved.qsys)
File Edit System Generate View Jools Help

P catalog % _ = of| I systemContents &0 | AddressMap ©% | InterconnectRequirements 55

-do

! System: unsaved
3 x & -
Project

Use  Conn... Name Description

B dk_o Clock Source
i dkin (Clock Input

: g;i“ Functons ck_in_reset Reset Input
%) Interface Protocols &3 R
) Low Power it
) Memory Interfaces and Controlers
)-Processors and Peripherals

- Qsys Interconnect

- Tri-State Components

) University Program

M New Companent....
Library

i< &+

Reset Cutput

L, Hen £5| DevieeF % ==
w-m= ck

- reset
-k ok D

Export

ck
reset

Clock.

exported

k0

Base

o A ¥ Current filter:

Type Path Message

0 Errors, 0 Warnings

Generate HDL...

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

& Osys - unsaved.gsys™ (DAGDrive\MSOEY18_Q1_EE3921\Projects\MIOS 1hunsaved.qsys)

- O x ‘
Eile Edit System Generate View Iools Help
““'1p Catalog | — = m|| I System Conten “”] Address Map | Interconnect Requi | - ™ = " Parameters i | - - :||
W System: unsaved  Path: clk_0 System: unsaved  Path: clk 0
=l Clock So
P + Use Con... Name Description Expor oci urce Details
8 Ness ) clock_source
. New Component... = dk_D Chock Source
'-:’;‘:;\'c Conctions X o clkin Clock Input k |~ Parameters
4 ul 1ons
E oar = C= c::_m_reset Rlesekt Input reset Clock frequency: 50000000 ’
) Interface Protocols o (Clack Ouipet
t Low Power clk_resat Reset Output [“] Clock frequency is kn:
+ Memory Interfaces and Controlle Reset synchronous edges: |None v
+ Processors and Peripherals
H Qsys Interconnect
t University Program
< >
New...
T, Hiel 2| Deviee - =
0] unsaved [unsaved.gsys*]
+-o= clk
+ m= reset
+ o
< >
Gk i ¥ Current filter; < >
oI Messages | - =
Type Fath Message
0 Errors, 0 Warnings Generate HOL... Finish
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* Add NIOS-V

* Processors and Peripherals 2 Embedded Processors 2
NIOS V/m Microcontroller

* No other changes

_. = I8 jintel_niosv_m_0  Mios V/m Microcontroller IP

fO r n OW ck Clock Input unconnected

reset Reset Input [clk]
platform_irg_rx Interrupt Receiver [dlk]
timer_sw_agent Avalon Memory Mapped Slave [clk] 0x0001_00
instruction_manager AXT4Lite Master [clk]
data_manager AXT4Lite Master [clk]
dm_agent Avalon Memory Mapped Slave [clk] 0x0000_00

* Add On-chip Memory
e Basic Functions=> On Chip Memory = On Chip Memory
(RAM or ROM)...

RA M ...- ] o'll:l_memDI‘VZ_ll imor\‘.r (RAM or ROM) Intel ...
S . 1 00 OOO b t s1 Avalon Memary Mapped Slave [ck1]
ize = : ytes

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

* Basic Functions = Simulation; Debug and Verification =2
Debug and Performance = System ID Peripheral Intel

FPGA IP resetl Reset Input [clk1]

B 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 wnconnected
reset Feset Input [clk]
s1 Avalon Memory Mapped Slave [clk]
irg Interrupt Sender [clk]

B sysid_gsys_0 System ID Peripheral Intel FPGA IP
dk Clock Input wnconnected
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [clk]

£
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e Connect up basic NIOS system
* NIOS-V Inputs

* Clock and Reset

Lse

Connections

Ca

HH

Mame

B cdk_ 0
dk_in
dk_in_reset
dlk
ck_reset

= IQ intel_niosv_m_0
dk
reset
platform_irq_rx
timer_sw_agent
instruction_manager
data_manager
dm_agent

Description
Clock Source
Clodk Input
Reset Input
Clock Qutput
Reset Output
Mios V/fm Microcontroller IP
Clock Input
Feset Input
Interrupt Receiver
Avalon Memory Mapped Slave
AXI4Lite Master
AxI4Lite Master
Avalon Memary Mapped Slave

Export

clk

Clock

clk_0

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

Base

0x0001_0000

0x0000_0000

IRQ O

ELE 3510
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e Connect up basic NIOS system
* On-chip Memory

* clk, reset, instruction manager, data manager

i {

z

= IQ intel_niosv_m_0  |Mios V/m Microcontraller IP
dlk Clodk Input
reset Reset Input
platform_irq_rx Interrupt Receiver
timer_sw_agent Avalon Memary Mapped Slave
instruction_manager AxI4Lite Master
data_manager AXI4Lite Master
dm_agent Avalon Memary Mapped Slave
E onchip_memory2_0 |On-Chip Memory (RAM or ROM) IP
ki Clodk Input
g1 Avalon Memory Mapped Slave
resetl Reset Input

clk_0
(k]
[ck]
(k]
[ck]
(k]
[ck]

clk_0
[dk1]
[dk1]

IRD (
000010000

0x0000_0000

0x0000_0000

ELE 3510

Connect to data and instruction masters
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e Connect up basic NIOS system
* JTAG, Timer, SysID
e 16 interrupt priority values 1-16

B jtag_uart_0 JTAG UART IP
3N ck Clock Input clk_o
G reset Reset Input [iclk]
CO)% avalon_jtag_slave Avalon Memory Mapped Slave [clk] 0x0000_0000 0:0000_0007
irg Interrupt Sender [clk]
Interval Timer IP
\ Clodk Input clk_0
) Reset Input [clk]
Avalon Memory Mapped Slave [clk] 0x0000_0000 0x0000 |
Interrupt Sender [clk]
System ID Peripheral IP
Clock Input clic_0
Reset Input [clk]
Avalon Memory Mapped Slave [clk] 0x0000_00 0:x0000_0007
Connect to data manager Assign Priorities
ELE 3510 10
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e Connect up basic NIOS system
e Assign the NIOS-V Reset and Exception vectors

* Open the NIOS Processor

e Select Traps, Exceptions, ...

e Select on-chip memory for
Reset Agent

ELE 3510
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System: unsaved Path: intel_niosv_m_0

Nios V/m Microcontroller IP

intel_niosw_m Details

[~ Ex le Designs

For available Nios V/m Example Designs, please go to: Quartus > File Menu > Open Example Project

https: /fwww.intel.com/contentfwww fusfen fsupport/programmable fsuppor tresources {design-examples /design-s

[~ Debug

Enable Debug

[C) Enable Reset from Debug Module

|~ Use Reset Request

[] Add Reset Request Interface

_ .
#* Traps, Exceptions, and Interrupts N
eset Agent: onchip_memory2_0.s1 -
Reset Vet
Interrupt Mode: Direct

|~ cPu Architecture

When pipelining is enabled, you benefit from higher instructions per cyde (IPC), but at the cost of higher area an
When pipelining is disabled, you benefit from lower area and higher frequency, but at the cost of lower IPC.
Enable Pipelining in CPU

[C) Enable Avalon Interface
mhartid CSR. value:  |g

[~ ECC

() Enable Error Detection & ECC Status Reporting

[] Enable Single Bit Correction

© tj



ELE 3510

* Customize System

* Create LED output

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

!

| "™ 1P catalog i =
@ A 'i}
|;|'"HEIFU Frocessor b'{.l'StEITIE -

[-Inter-Process Communication
E}--Peripherals

----- ¢ Avalon LCD 16207 Intel FPGA IP

----- ¢ I2C Slave To Avalon-MM Master Brit
----- ¢ 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 Compaonents

o T T PR T WA T

< >

12

© tj



ELE 3510

* Customize System

* Create LED output
* Set 8 bit, select output

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

“ PIO (Parallel I/Q) Intel FPGA IP

Megotirs:  3ltera_avalon_pio

Documentation

~ Block Diagram

[ 5how signals

gternal_connection
iconduit

attera_avalan_pio

~ Basic Settings
Width (1-32 bits): 3
Direction: i
O Input
(O Inout
e
Output Port Reset ValuSrews#io0000000000000
~ 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. Available when synchronous capture is enabled

[ Test bench wiring

Hardwire PIO inputs in test bench
Drive inputs to field.: 0x0000000000000000

Cancel ‘

13
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* Customize System
* Hookup LED output

se

Connections

Mame

debug_reset_request

debug_mem_slave

custom_instruction_m...

= jtag_uvart
clk
reset
avalon_jtag_slave
irgq
B sys_clk_timer
clk
reset
gl
irg
B sysid
dk
reset

control_slave

dk
reset
51

external_connection

Description

Reset Output

Avalon Memary Mapped Slave
Custom Instruction Master
JTAG UART

Clodk Input

Reset Input

Avalon Memary Mapped Slave
Interrupt Sender

Interval Timer

Clodk Input

Reset Input

Avalon Memary Mapped Slave
Interrupt Sender

System ID Peripheral

Clock Input

Feset Input

Avalon Memary Mapped Slave
PIO (Parallel 1/0)

Clodk 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

© tj



* Customize System
* Hookup LED output

IR LIOCK IMPOT 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 =
PIO (Parallel 1/0)

|
| ™ 1P Catalog i - m

]

X| K&

£

=

[+F-Hard Frocessar Systems

--Inter-P'ru:u:ess Communication
E}--Peripherals

----- ¢ Avalon LCD 16207 Intel FPGA TP

----- ¢ I2C Slave To Avalon-MM Master Brit
----- ¢ Interval Timer Intel FPGA IP

----- ¢ Lauterbach Trace Interface IP

----- ¢ Modular ADC core Intel FPGA IP

L]

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

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

[#-Tri-5tate Compaonents

[T T T TR . T

ELE 3510
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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
— irq 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
» 51 Avalon Memary Mapped Slave
external_connection Conduit rlght CIICk the PIO name and
IIII-- change it to sw_pio
Clock Input S S E— sl Avalon Memory Mapped Slave
reset Reset Input g wternal_connection Conduit 3
s1 Avalon Memory Mapped 5 ...--( o Ji,:,>
external_connection Conduit k
reset
51 Avalon Memory Mapped Slave

external_connection Conduit

ELE 3510 18 © tj



* Customize System
* Hookup switch input

<

AN

external_connection

clk

reset

5l
external_connection

L | IR ITTEOT
reset Reset Input
L g1 Avalon Memory Mapped Slave

Conduit

Clock Input

Reset Input

Avalon Memory Mapped Slave
Conduit

led_pio_external_conne...

T T

=

e

sw_pio_external ;cinn\},

ELE 3510

Connect to data master

/

Double click to export

Makes the connection visible
outside the system

19
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 Complete Custom System
* Assigh base addresses

e System > Assign Base Addresses

Use  Cannections
—
—
L]
—
(]
L]
L]
L]
(]
]

Name

= d

ck_in
ck_in_reset
dk
dk_reset
E11] intel_niosv_m_0
dk
reset
platform_irg_rx
timer_sw_agent
instruction_manager
data_manager
dm_agent
Bl onchip_memory2_0
ck1
sl
resetl
B jtag_uart_0
dk
reset
avalon_jtag_slave
irq
B timer_0
dk
reset
s1
irq
B sysid_gsys_0
dk
reset
control_slave
B led_pio
ck
reset
sl
external_connection
& sw_pio
dk
reset
s1
external_connection

Description

ource
\Clock Input

Reset Input

IClock Qutput

Reset Output

INios V/m Microcontroller 1P
IClock Input

Reset Input

Interrupt Receiver

\Avalon Memary Mapped Slave
(AXI4Lite Master

(AXT4Lite Master

\Avalon Memory Mapped Slave
lOn-Chip Memory (RAM or ROM) TP
(Clock Input

\Avalon Memory Mapped Slave
Reset Input

[JTAG UART IP

IClock Input

Reset Input

\Avalon Memory Mapped Slave
[Interrupt Sender

(Interval Timer IP

\Clock Input

Reset Input

\Avalon Memory Mapped Slave
Interrupt Sender

ISystem ID Peripheral IP

IClock Input

Reset Input

|Avalon Memory Mapped Slave
PIO (Parallel I/0) IP

IClock Input

Reset Input

\Avalon Memory Mapped Slave
I(Conduit.

PIO (Parallel I/0) IP

(Clock Input

Reset Input

\Avalon Memory Mapped Slave

(Conduit

Export

clk

led_pio_external_conne...

sw_pio_external_conne...

Clock

clk_0

k1]

clk_0o
k]
k]
(k]

clk_0o
[ck]
k]
ck]

clk_0
[clk]
k]

clk_o
k]
k]

Base

0x0003_0000

0x0002_0000

0x0000_0000

0x0003_0088

0x0003_0040

0x0003_0080

0x0003_0070

0x0003_0060

T3¢ 0

End

0x0003_003£

0x0001_8€3£

0x0003_008£

0x20003_00SE

0:20003_0087

0x0003_007E

3_00Ef

IR0 15

RQ

=

20
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* Create Custom System

* Check for errors

unavoidable

ﬁi Messages o -
Type Path Message
=] 3 Warnings

nios_v_io.intel_niosv_m_0

Properties (assocatedClock) have been set on interface reset - in composed mode these are ignored

15

mios_v_io.intel_niosv_m_0

Properties (assocatedClock, assocatedReset) have been set on interface instruction_manager - in g

5

nmios_v_io.intel_niosv_m_0

Properties (assocatedClock, associatedReset) have been set on interface data_manager - in composs

2l

4 Info Messages

nios_v_iojtag_uart_0

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

mios_v_io.sysid_gsys_0

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

nios_v_io.sysid_gsys_0

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

©eee

nios_v_io.sw_pio

PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulati

ELE 3510
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* Create Custom System

* Create component and instantiation code
* In Platform Designer: Generate = Show Instantiation Template
* Copy and Paste into the new design where appropriate

— e

" Instantiation Template

HDL Language: |VHDL -

Example HDL

You can copy the example HOL below to dedare an instance of nios_v_io.

component nios_v_io is
port {
clk_clk

reset_reset_n
sw_pio _external connection export
):

end component nios v _io;

ul : component nios v _io
port map
clk_clk
led_pio_external connection export
reset_reset_n
sw_pio external connection export

led_pio external connection export :

: in std_logic = "K';
out std logic wector(7 downto 0);
: in std_logic YA

: in std logic wector(l downto 0) {others => "X")

=> CONNECTED TO clk clk, -
=> CONNECTED TO led pio_external connection export, ——
=> CONNECTED TO reset_reset_n, =
=> CONNECTED T0Q sw_pio_external connection export -=

clk.

led pio external connection.expor

reset.

3wW_pio external connection.exXpor

Copy

Close

22
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* Create Custom System
e Save the Platform Designer system

* Generate the Platform Designer system
* Generate - Generate HDL

* The first time you generate you must delete the last directory in the

path —don’t use the ‘...’
* Finish

~ Synthesis

The simulation mode! contains generated HOL files for the smulator, and may indude simuiation-only features,

Simulation scripts for this companent will be generated in a vendar-specific sub-directory in the specified output directory.

| Foloy uidanc generated simi ipts about how to structure your design's simula
p-make-simscript command ine utiit all of the fles needed for simulating all of the IP in your desiai
Create simulaton model: None

ted simulation s d Jstion sripts and how to use the f-<etup-simulation and
n

"
Tl | [ output Directory

Path: C:/Users fiohnsontimoj/ELE3510/Quartus_Projects_25. umas-v_lo%

23

Should point to your
project directory

C:fUsers fiohnsontimojELE3510/Quartus_Projects_25, lfNiu:us-Il'_Id
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* Create Custom System
e Add the .qip file to the project

3

¥ Quartus Prime >

You have created an IP Variation in the file C:/Usersfjohnsontimoj/ELE3510/
Quartus_Projects 25.1/Nios-V_1O/nios_v_io.gsys.

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

—
@p will be located in <generation_directory=/synthesis/nios v io.qip >

The sip will be located in <generation_directory=/simulation/nios_v_io.sip

oKk | _.

ELE 3510 24 © tj



ELE 3510

* Create DE10 Design
* Instantiate into a VHDL file

-- my nLos
library ieee;
use 1eee.std logic_1164.all;

(T

entity nios v 1o del@ 1s
port(
CLOCK_5@:
LEDR:
SW:

1in

};
end entity;

architecture hardware of nios_v_io_deld 1s

component nios_v_1o0 1s

port |
clk_clk : 1in  std_logic
led pio_external connection export : out std logic vector(7
reset_reset_n :in std_]
sw_plo_external_connection_export : in std logic vector(l
);
end component nios v _1o;
begin
u@ : component nios_v_1o
port map (
clk_clk == CLOCK_ 5@, --
led_pio_external_connection_export == LEDR(7 downto @), --
reset_reset_n == '1l", --

sw_plo_external_connection_export == SW{l downto @) --

1;

end architecture;

= X -- clk
downto @) ; -- export

= XY -- reset_n
downto @) := (others == 'X') -- export

clk.clk
led_pio_external_connection.export
reset.reset_n
sw_pio_external_connection.export

25
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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

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

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

* Be sure to set your top level entity

 Start Compilation

26
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* Create DE10 Design

 Complete the HW setup
* Download the HW project

onto the board

File Edit View Processing Tools Window Help

4 Hardware Setup... | ([ EEEIIEERD | Mode:

ITAG - Progress:

Enable real-time ISP to allow background programming when available

100% (Successful)

File Device Checksum Usercode Program/ = Verify = Blank-  Examine !
Wl Start Configure Check
e output_files/nics-v_io.sof 10MS0DAF434 0066138A 0066138A v
Stop
L
ELE 3510
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* Create the BSP System
* Follow the notes on NIOS V Software Setup

ELE 3510 28 © tj



ELE 3510

* BSP Features

* Open system.h in the hal_bsp folder
 scroll down to the PIOs

* These define software parameters for the P1Os

* aw pio configuratiomn

$define ALT MODULE CLASS_sw_pio altera_avalon_pio

ERRUPT_CONTROLLER ID -1
" [\ C[\]E "

"fdevfsw_pio"

VALUE 0

fdefine SW_PIC_ SPAN 16

#define SW_PIO_TYPE "altera avalon pio"

29

YPE "NONE"

RUPT CONTRCLLER ID -1

"HONE™
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* BSP Features
e Expand drivers = inc in the hal _bsp folder

* Open altera_Avalon_pio_regs.h

* PIO command are defined here

Nios_V_IO
B W

»  software > hal_bsp » drivers * inc Search inc Q
T sort (B Dpetails
- =
] Mame Date medified Type Size
c| altera_avalon_jtag_uart.h C Header Source F... 3KB
€| altera_avalon_jtag_uart_fd.h C Header Source F... 6 KB
| altera_avalon_jtag_uart_regs.h C Header Source F... 5KB
|g ¢ altera_avalon_pio_regs.h C Header Source F.. 5KB
€| altera_avalon_sysid_gsys.h C Header Source F... 4KB
€ altera_avalon_sysid_gsys_regs.h C Header Source F... 3KB
C altera_avalon_timer.h C Header Source F... 12 KB
€ altera_avalon_timer_regs.h C Header Source F... TTKB

ELE 3510
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RA_AVALON_PIO

. AVALON_PIO

& (base)
ATH (base)

(l:ase,_

(base, data) ICWR (base, data)
. AVALON_PIO ICN (base) 1)
N N (base) ICE base, )
H(base, data) ICWR (ba=e, 1, data)
 NATIVE (base, 2)
K(base, data) ICWR (base, 2, data)
CAF (baze) __Io C - _NATIVE (base, 3)
AP (base) ICED (ba=se, 3)
CAP (base, data) ICWR (base, 3, data)
({base) WATIVE (basze, 4)
base)
TS (base, data) ICWR (base, 4, data)

5)

bi-directional

PIOs =/
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* Verify the system
* Follow the notes on NIOS V Software Setup
* Verify “hello” message is printed

e terminate the console and the debugger (red boxes or
open the debug tab and rt-click 2 terminate om both of

them)

31
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Created on: Sep 19, 2018
B3 Author: johnsontimoj
*/
L1117 0077077777777 777777
//
// Example file using
// NIOS with LEDs and switches

e Applications Program /

L1110 7700077777777

[} Edit your Verification COde #include "altera avalon pio regs.h"

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

int main () {

([ Create a neW COde file zll:tizg(gl\o’lgnioing;program!\n");

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);

* Uses SWO as a pause

// count up/dn/pause

if(sw & 0x01) { // pause
e Uses SW1 as up/dn L [ A 77 up/an
count++;
else
count--;
printf ("%02x, ", count);
usleep (500000) ;
}// end if

// delay before restarting

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

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

* Re-build the project
 Rt-click on the app project = Build Project

* Follow the directions in NIOS V Software Setup to debug
the project in the Ashling console or the juart-terminal

<terminated> conscle [Program] Chaltera_lite'25.1std\ quartus\binéd\juart-terminal.
juart-terminal: connected to hardware target using JTAG UART
juart-terminal: "USB-Blaster [USB-@]", device 1, instance @
juart-terminal: (Use the IDE stop button or Ctrl-C to termina

My count program!
a1

, @2
, @3
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