Import Assignments

Specify the gource and categonies of azsignments to import. Click LogicLock Import File &szignments
to zelect LogicLock Impart File[z].

Azzignment sounce

Cateqories...
* File name: |EZ.-"|IIIIIEIkSIII|:|Z.-"I3|"|a|:I1 YAupa 1ch.gsf | —_—

Sdvanced...

~

[w Copy existing azsignments into rpds1 ¥.gsf bak before impaorting

Cancel

Figure 17.1 Import the default pin and project
assignments for the UP 3 board.



Advanced Import Settings E|

Irpart

" Enfity azzignments fram a lower-level entity [including 1P cores)

" Global assignrments from another project

Azzignment types ko import

[v Global azzignments

[vw |nztance aszighments
[vw All azsignments to ping

[v Back-annotated routing
r

Import optionz

[w Imported aszignments do not exizt in curent project

[v |mported azsignments ovensrite any confliching assignments
[ Impaorted entity azzignments replace curent entity azzignments

[ Imported LogicLock azzignments update selected LogicLock region assignments

OF. | Catizel |

Figure 17.2 It is important that the Advanced
Import Options be set as shown here.



I Create Mew System @

System Mame: | hios32
Target HDL

O werilog (3 WHDL

l Cancel I | ] 4 |

Figure 17.3 Specifying the name of the
Nios Il processor for your system



I8 jltera SOPC Builder - nios32

File Module System  Wiew Tools Help

System Cortents | System Generation |

b5l Create Mew Componert. .

= Avalon Components
@ Nios Il Processor - Altera Corporation

| Bridges
| Communication
| Display
| EP1C20 Hios Development Board Cyclone Edition
| EP1510 Hios Development Board Stratix Edition
| EP1540 Hios Development Board Stratix Pro Edition
| EP2C35 Hios Development Board Cyclone Il Edition
| EP2560 DSP Board Stratix Il Edition
| EP2560 Hios Development Board Stratix |l Edition
| Ethernet
| Extra Wilities
| Legacy Components
Memory
Other
PCl
| UP3 Development Board
= AHB Components

* Bridges

R

=

) All Available Components

@ (@9 O

(o ] [ @ ocnex |

Target Clock (MHZ)
Board: [Unspecified Board ¥ [elk i48.0 |
Device Family: |Cyclone b
Use  Madule Mame Description Clock Base End
A b 4

_JEJ Problem checking for weh-updstes (Unakle to dowhload componert catalog; try again lster.)

Figure 17.4 Beginning a Nios Il design in the

SOPC Builder.



1M Altera Nios Il - cpu_0

Nios I Core | Caches & Tightly Coupled Mermories | JTAG Debug Module || Custom Instructions |
Select a Mioz Il core:
ONios Ilfe |®Nios II/s ONios IIff
. RISC RISC RISC
Nios Il 32-bit 32-kit 32-hit
Selector Guide Instruction Cache Inztruction Cache
Branch Prediction Eranch Prediction
Family: Cyclone Hardware Multiphy Hardweare hultiply
Hardware Divide Hardware Divide
fS'g.rstem: 48 MHz Barrel Shifter
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Dynmamic Branch Prediction
Performance at 48 MHz Up to 7 DMIPS Up to 28 DMWIPE L to 47 DMIPS
Logic Usage GO0-700 LE= 1200-1400 LE= 1400-1500 LEs
Metmory Usage Twvo MaKs Twwo M4ks + cache Three Mdks + cache
Hardweare hultiply: ELl:ngic Elements V |:| Hardware Divide
W Pri Mext = Finizh
| cancel | Lrext- ] | |

Figure 17.5 Nios Il supports three different general

configurations. Select Nios Il/s for this tutorial



1M Altera Nios Il - cpu_0

Nios I Core | Caches & Tightly Coupled Memoriss | JTAG Debug Module || Custom Instructions |

Select a debugging level:
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On-Chip Trace

Mo LE= 300-400 LE= 800-900 LE= 2400-2700 LE=
Mo M4k s Twvo Mdk s Twvo Mdks Four Mdks

Advanced debug licenses can be purchased from FS2. hittps iy f22 com/!

{_)No Debugger ]I@ Level 1 _Lewvel 2 I _iLevel 3 ] Level 4
JTAG Target Connection JTAG Target Connection JTAG Target Connection JTAG Target Connection
Download Software Dovwvnload Softvware Dovwenload Softwware Diovwenlozd Software
Software Breakpoints Softweare Breakpoints Software Breakpoints Softvware Breakpoints
2 Hardware Breakpoints |2 Hardvware Breakpoints 4 Hardware Breakpoints
2 Data Triggers 2 Data Triggers 4 Data Triggers

Instruction Trace
Data Trace
On-Chip Trace
Off-Chip Trace
3100-3700 LE=
Four M4k=

Cancel = Prey Mext = Finizh

Figure 17.6 Nios Il supports four levels of debugging
capabilities. Select Level 1 for this tutorial.



™ Avalon UART - uart_0 @

Configuration | Simulation

EBaud Rate

Baud Rate (bps) (115200 b

Input Clock Freguency (MHZ): 48
Baud errar: -0.07%

D Baud rate can be changed by software
[divizor register is writeable)

Parity Data Bits Stop Bits
More | % AR 1 %
Flowy Conitral

|:| Include CTSRTS pins and cortrol register bits

Streaming Data (DMA) control

|:| Include end-of-packet register

Mext = Finizh

Figure 17.7 These are the settings for the RS-232 UART

device to be added to the Nios Il system



I® Avalon Timer - timer_0 @

Titmeout Period

Initizl Period: 1 msec %
Input Clock Frequency: 45 MHz
Hardware Options
Preset Configurations:  |Full-festured b
Registers
Wiiteable period
Readable shapshot
StartiStop contral bits

Output Signals
|:| Timeout pulse (1 clock wide)
|:| System reset on timeout MWatchdoo)

——————————————— ——————————————

Figure 17.8 These are the settings for the interval
timer device to be added to the Nios Il system.



1% Avalon PIO - pio_0 X

Basic Seftings | nput Options || Simulstion
Wicth

4 | btz
PIO wickth must be between 1 and 32 bits

Direction

O Eidirectional (tri-state) ports
@ Input parts only
(:} Both input and output ports

(:} Output ports only

Cancel Mext = Finish
— ————1

(a)

¥ pvalon PIO - pio_0

X)

Basic Settings | Input Options | Simulation

Edge Capture Register

Synchronously capture:
@ Rizing Edge
) Falling Edge
) Either Edge

Interrupt

Generate IRQ

) Level.

@ Edge.

Irterrupt CPU when aty unmasked bit in
the edge-capture register is logic-true.

Cancel ] [ = Prew ] Mest = Finish
_—

(b)

Figure 17.9 These are the settings for the pushbutton P10

device to be added to the Nios Il system.



1% Avalon PIO - pio_0 X

t® Avalon PIO - pio_0 3
Basic Settings | Input Options || Simulation Basic Settings | Input Options | Simuation
Wictth Edge Capture Register
4 | bits D Synchronously capture:
PIO wickth must be between 1 and 32 bits
Direction
O Eidirectional (tri-state) ports
Interrupt
® Input ports anly [] Generste IRG

(:} Both input and output ports

(:} Output ports only

inis Cancel ] [ = Prev ] Mext = Finizh
=T | = M|

(a) (b)

Figure 17.10 These are the settings for the dipswitch PI1O
device to be added to the Nios Il system.



DRAM Controller - sdram_0

I8 SDRAM Controller - sdram_0 @

Presets: (Custorn) hd Presets: (Custarm) hd
Mesmory Profie | Timing Memaory Profile | Tifing
Data Wicth Architecture SDRAM Timing Parameters
16 % | Bits Chip Selects: |1 % Banks: |4 CAS latency cycles O1 Oz @®3
Mddress Widths Intizlization refresh cycles 2
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Share Finz via Tristate Bridge Delay after powerup, before initialization 200 UE
Controller shares dofdgmiadedr 170 pins. Duration of refresh command (t_rfc) B5 s
Genetic Mamory Model (Simulation Only) MRS @i (EEREIER EEEE] G ell ns
[ Inciude & functionsl memory model in the system testhench, ACTIVE to READ or WRITE delay (t_rcd) 20 ns
. Access time (t_ac) 54 s
Memory size: § MBEytes
4134304 16 Witite recovery tirme (t_wr, Mo suto precharge) 14 Fis
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Cancel Mext = [ Finish ] Cancel ] ’ = Prew ]
————

(a) (b)

Figure 17.11 These are the SDRAM controller settings for
use with the SDRAM on the UP 3 board.
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Figure 17.12 This is a conceptual drawing of the bus
configuration with the Tristate Bridge connecting the main
system bus and the shared peripheral bus.
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Titning Attributes | Timing
Setup: | 40 Wait: | 160 Hold: | 40 Units: |n= A
Presets: (Custorn) -3 System Clock 48 MHz Timing granularity is System Clock cycles.
Read Waveforms
Size data

addr___\ B
Address Width: |20 ¥ | bits select
,—

readnn  4lns 157ns

Data'Width: |16 % | bits

Board Infa
irite Wiavefarms
. . data
Reference Designatar (chip label):. --none-- b
addr )( X

gelect
Creste an interface to any industry-standard CFI (Common Flazh Writen 4lns |187ns 4lns

Interface)-compliant flash memory device. Select from a list of
tested flash memories, or provide interface & timing information
far & CFl memory which does not appear onthe list.

[T Enter & reference designator for this CFI flash componet. i) Ertter a reference designator for this CF flash companent.
51 Flazh memaory capacity: 2 MBytes (2097152 bytes) 7] Flash memary capacity: 2 MEytes (2097152 bytes)

Cancel Mext = Finizh [ Cancel ] [ = Prev ] -

(a) (b)

Figure 17.13 These are the Flash memory
settings for use with the Flash on the UP 3 board.



¥ Altera SOPC Builder - nios32

File Module System  View Tools Help
System Conterts | Nios IT More "cpu” Settings || Mare "sdram” Settings | System Generation
Create Mew Component... R ] _CIDCk thihiz )
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igure 17.14 This is the completed Nios
design in SOPC Builder.



I® Altera SOPC Builder - nios32
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4-Kbyte Instruction Cache (122 lines, 32 byteslline, 20 tag bits/line)
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|:| Legacy SDK zupport. Generate headerz, libraries, and memary contents wwith Mios SDK interfaces.

[E:-:'rt] [ﬁPrev] [Ne:-;t:-l

Figure 17.15 These are the processor
configuration settings for the Nios |l processor.
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Figure 17.16 These are the initial settings
for the ALTPLL module.
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Figure 17.17 The final top-level schematic for the Nios Il system.
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