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Aula 09 – Processador NIOS II

Temas Abordados: 

1. Processador NIOS II

2.  Simulação do NIOS II 
>  NiosII-IIS:  NiosII Instruction Set Simulator
>  NiosII IDE   

3. Programação do NIOS II
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Processador NIOS II

Nios II Evaluation Board

Altera: Nios II Development Kit, Cyclone Edition
http://www.altera.com/support/ip/processors/kits/ips-nios2-dev-kits.html

CYCLONE FPGA EP1C12F324C8
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Nios II Processor - NiosII Evaluation Board

Nios II is a 32-bit embedded-processor architecturedesigned 

specifically for the Altera family of FPGA . 

Nios II incorporates many enhancements over the original 

Nios architecture, making it more suitable for a wider range 

of embedded computing applications, from DSP to system-control .

Nios II architecture is a RISC soft-corearchitecture which is 

implemented entirely in the programmable logic and memory blocks 

of Altera FPGAs.

Altera: Nios II Development Kit, Cyclone Edition
http://www.altera.com/support/ip/processors/kits/ips-nios2-dev-kits.html
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Nios II Processor Architecture

Altera: Processor Architecture, Nios II Processor Reference Handbook  - File: n2cpu_nii51002.pdf
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Nios II Processor Architecture

Altera: Processor Architecture, Nios II Processor Reference Handbook  - File: n2cpu_nii51002.pdf

Another common representation of the Dhrystone benchmark is the DMIPS - Dhrystone MIPS:
obtained when the Dhrystone score is divided by 1,757 (Dhrystone is a synthetic computing benchmark program)
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Nios II Processor Architecture

Altera: Processor Architecture, Nios II Processor Reference Handbook  - File: n2cpu_nii51002.pdf

� Soft IP Core  (SOPC - System on a Programable Chip)

A soft-core processor is a microprocessor fully described in software, usually 

in an HDL, which can be synthesized in programmable hardware, such as FPGAs. � Reduced Instruction Set Computer (RISC)� No pipeline, 5 or 6 stages pipeline configurations� Full 32-bit instruction set, data path, and address space� 32 general-purpose registers: r0 - r31� 6 control registers� 32 external interrupt sources� Access to a variety of on-chip peripherals, and interfaces to off-chip memories and 
peripherals� Software development environment based on the GNU C/C++ tool chain and 
Eclipse IDE
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Nios II Processor Architecture

Altera: Processor Architecture, Nios II Processor Reference Handbook  - File: n2cpu_nii51002.pdf

General Purpose Registers�>  The Nios II has 32 regs of 32-bit general-purpose: Registers r0-r31
r0 (zero) has always the value 0 (zero-register)� r31 (ra) holds the return address used by procedure calls and is 

implicitly accessed by call and ret instructions�> C and C++ compilers use a common procedure-call convention, 

assigning a special meaning to register r1through r23 and r26 to r28 

(Application Binary Interface)

> Access to certain registers, such as et(r24), bt(r25), ea(r29) and ba(r30) 

is limited to certain execution modes
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Nios II Processor Architecture

Altera: Processor Architecture, Nios II Processor Reference Handbook  - File: n2cpu_nii51002.pdf

Control Registers �> There are six control registers: ctl0 to ctl5�>  Control registers can only be accessed in supervisor mode by the special 
instructions rdctl and wrctl�> Each register has also an individual name that is recognized by the 
assembler: status, estatus, bstatus, ienable, ipending, cpuid

Operation Modes �> Nios II is prepared to operate in the following modes� * Supervisor mode : All defined processor functions are available and 
unrestricted� * User mode : Some processor features, like the control registers, are 
instructions accessing them will cause an exception� * Debug mode : Debug mode is used by software developing tools. 

In debug mode all functions are accessible
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Nios II 

Processor

Architecture

I/O

Memoria
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Processador NIOS II

Nios II Processor Architecture
Intruction Set - Example of Code
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Simulação do NIOS II
NiosII-IIS:  NiosII Instruction Set Simulator

NiosII-IIS
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Simulação do NIOS II

NiosII-IIS:  NiosII Instruction Set Simulator

Usando o NiosII-IIS:

- Gerar um programa compilado usando o NIOS II IDE  

- Abrir o NiosII Command Shell (Terminal)
- Executar o NiosII-ISS.exe

Diretório:
C:\altera\80\nios2eds\bin\nios2-iss.exe

- Exemplo de Comando: 
C:/altera/80/nios2eds/bin/nios2-iss -f Meu_Prog.elf -p standard_1c12.ptf

C:/altera/80/nios2eds/bin/nios2-iss -td -f Meu_Prog.elf -p standard_1c12.ptf
-tr
-h
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[NiosII EDS]$ C:/altera/80/nios2eds/bin/nios2-iss -f Hello_Simul.elf -p standard_1c12.ptf

Altera Nios II ISS Software Simulation Environment Version 5.0
Copyright (C) 2005 Altera Corporation

Info : Successfully read SOPC Builder PTF file 'standard_1c12.ptf'
Warning : SOPC Builder system component button_pio is not supported by the simulator. 
Simulation may be incorrect if your software attempts to access it
Warning : SOPC Builder system component led_pio is not supported by the simulator.
Simulation may be incorrect if your software attempts to access it
Warning : SOPC Builder system component sysid is not supported by the simulator.
Simulation may be incorrect if your software attempts to access it
Warning : SOPC Builder system component sdram_pll is not supported by the simulator.
Simulation may be incorrect if your software attempts to access it
Info : Configuring 'standard_1c12' model
Info : PTF Setting jtag_uart/SYSTEM_BUILDER_INFO/Is s_Launch_Telnet="0" detected
Info : 'jtag_uart' character stream will be displayed in this window
Info : The host communication device for stdin is jtag_uart
Info : The host communication device for stdout is jtag_uart
Info : The host communication device for stderr is jtag_uart
Info : PTF Setting uart1/SYSTEM_BUILDER_INFO/Iss_Launch_Telnet="0" detected
Info : 'uart1' character stream will be displayed in this window
Info : Running 'standard_1c12' model

Hello from Nios II - Simulado!

Info : Component cpu's program has terminated
Info : Instructions executed = 7359
Info : cpu simulation return code 0
Info : Exiting standard_1c12 model with return code 0 (0 fatal errors, 0 errors, 4 warnings)
/cygdrive/c/altera/kits/nios2_51/examples/verilog/niosII_cyclone_1c12_eval/standard/software/Hello_Simul/Debug

[NiosII EDS]$
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NiosII-IIS:  NiosII Instruction Set Simulator

Usando o NiosII-IIS com o NIOS II IDE:

- Configurar o PROJECT para que seja usado o NiosII-IIS
> Clicar com o botão da direita
> Selecionar uso do simulador

NiosII-IIS
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