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Introduction

The Monochrome Optrex LCD screen on the Clll Dev Kit allows developers to
include low resolution user feedback in their designs. This demo displays a
checker-board on the display.

Two documents are included in the design that describe in details the hardware
and software aspects of the Optrex device. This reference design is based on the
information in these documents. The reader is referred to these documents for

information on programming the Optrex device.

In this design, a Nios Il processor drives the Optrex device. The Nios Il must write
all information displayed on the LCD screen. Details of register access and

programming techniques can be found in the accompanying Optrex data.

The top-level diagram is shown below. The design uses a simple Nios Il processor
to drive the Optrex display via a Avalon slave device inside SoPC.

QUTPUT 1 lcd_rstn

nios

clock_source — INiUT clk
{ CPU_RESETN -2V reset_n
address_to_the_optrex OUTPUT ™ lcd_d cn
csn_to_the_optrex OUTPUT = cd_csn
rdn_to_the_optrex OUTPUT _ /— Icd_e_rdn
reset_n_to_the_optrex [—:
writedata_to_and_from_the_optrex[7..0] L lcd_data(7..0]
wrn_to_the_optrex OUTPUT = lcd_wen

inst

The internal SOPC component structure is shown below. A tri-state bridge is

necessary to drive the bi-directional Optrex data signals.
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Use  Connec... | Module Name Description Clock Base End IR
E cpu Mios Il Proceszor
instruction_master Avalon Memory Mapped Mazter clk
— data_master Avalon Memory Mapped Master IRQ O IRQ 31
f— ftag_debug_module Avalon Memory Mapped Slave 0300010800 |0x00010£ff
E onchip_mem On-Chip Memory (RAK ar RO
fr— =1 Ayalon Memory Mapped Slave clk 0300008000 |Ox0000FfELf
El jtag_uart JTAG UART
e avalon_ttag_slave Avalon Memory Mapped Slave clk 0x00011000 |0x00011007
= tristate_bridge Avalon-Mhd Tristate Bridge
—> avalon_slave Ayalon Memory Mapped Slave clk
tristate_master Avalon Memory Mapped Tristate Master
C E optrex lcd_optres
avalon_tristate_slawve  |Avalon Memory Mapped Tristate Slave ek 0300000000 |0:x00000001

The Optrex component is a simple Avalon Slave device with no RTL code. The
Avalon signals are automatically exported and should be connected to the

hardware pins as shown in the top-level diagram.

'® Component Editor - lcd_optrex hw.icl
File Templstes Beta

[ About Signals

... Mame Irterface Signal Type Wicth | Direction
ek clock_sink clk 1 input
#reset_n clock_sink reset_n 1 input
#|address avalon_tristate_slave address 1 input
# \writedata avalon_tristate_slave data 8 bidir
#rdn avalon_tristate_slave read_n 1 input
i lwrn avalon_tristate_slave write_n 1 input
# readdata avalon_tristate_slave data 23 bidir
#lesn avalon_tristate_slave chipselect_n 1 input

Add Signal Remove Signal

Re-building the software

Before executing the demo software it is first necessary to create a Nios |

project and include the supplied source files.

Open the Nios Il IDE and “Switch Workspace” to the “Software” directory.
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Create a new “Nios Il C/C++ Application” from the File->New menu.

./ New Project

Select a wizard

__"\_l.-"
The Mios IT IDE will create and manage the makefile to build this application project.

The Mios IT IDE will also create and manage an associaked syskem library project,

Wiizards:

| kvpe Filker bexk

gk Mios 11 C/C++ Application

H-= General

== Alera Hios II
R8s 11 C/C++ Application
&8 Mins I CfC++ Library
[‘E‘} Mios IT Syskem Library

f&“} Mios IT User-Makefile CfC++ Application
E-E C

B Gt
Bl Vs

= Back I Mext = I Einish

Zancel

Change the project name to ciii_optrex_demo and choose the SOPC Builder

System PTF to select the niosii.ptf demo Nios Il processor description file.
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. New Project @

MNios Il CfC++ Application ,
o
lick. Finish ko create application with a default swstem library as ; )
Z:alteralBitectlcd_optrex_demolsoftwareldii_optresx_demo
Marne: | ciii_optrex_demo |
[ ] Specify Location
1o | Cualketr ':':'.I-f:-:'.:--. ed opkres demolsaoftware | .: osE
Select Target Hardware,
SOPC Builder Systerm PTF File: | :haltera\Bitect cd_optrex_demolnios, pkf v | Browse. ., J
CPLE Icpu b |
Select Project Template
Blank Project Description
Board Diagnastics Prinks 'Hella from Mios 1T
Count Binary
Hello Freestanding Dretails
Hello MicroC/03-11
CLEN S Hello World prints 'Hella from Mios II' ko STDOUT, i
Hello World Small
Memary Test This example runs with or without the MicroZO5-II RTOS and
Simple Socket Server requires an STDOUT device in wour system's hardware, it
W'eb S
F SErvEr This software example runs on the Following Mios II hardware
designs:
e
(7 < Bacl [ ek = ] [ Einish ] [ Cancel ]

Click “Next” and then “Finish”. Two directories will be created below the
Software directory.

Copy the supplied source files into the newly created “ciii_optrex_demo”
directory.

Highlight the ciii_optrex_demo directory in “Project Browser” pane “Refresh”
using F5 or File->Refresh.
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Select the auto generated hello_world.c and delete.

Before building, set the memory options to “onchip_mem” in the system library

properties. Also select the “Reduced Drivers” and “Small C Library” options.

. Properties for ciii_optrex_demo_syslib

type filker bext |

Info |
Builders

I+ Build

/C++ Documentation
/C++ File Tvpes

C{C++ Include Paths anc|
C/C++ Indexer

CJ/C++ Make Project
C/C++ Project Paths
Project References
Refactoring History
Syskem Library

A
|

System Library

Target Hardware

SOPC Builder Systern: | il sl

CPU: [ cpu

System Library Contents
RTOS:

skdout:

skderr:

skdin:

System clock timer:
Timestamp kimer:

Max File descriptors:

|:| Program never exits

Support C4++4

Lightweight device driver API
[ Link with profiling library

| none {single-threaded)

|
|jtaq_uart v
|jtag_uart |
|jtag_uart v
s 3
e 7]

Clean exit (flush buFfers)
Reduced device drivers
Small C library

[ Modelsim only, no hardware support

[unirplemented instructian handier [ Run time stack checking

Software Components. ..

Linker Script
() Custom linker script

(%) Use auto-generated linker script

Program memory {.text):

Read-only data memory (. rodata):

Readjwrite data memory { rwdata):

Heap memary:
Stack memory:
|:| LUse a separate exception stack

Exception skack mermary:

.
onchip_mem |

o
| onchip_mem
| onchip_mem |

.
(onchip_mem %

Maximum exception stack size (bytes): |

Help ] [Restore DeFauIts] l Apply

[ ok

_][ Cancel ]

The demo design can now be debugged in hardware.
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All information and data contained in this data sheet are
without any commitment, are not to be considered as an
offer for conclusion of a contract, nor shall they be construed
as to create any liability. Any new issue of this data sheet
invalidates previous issues. Product availability and delivery
are exclusively subject to our respective order confirmation
form; the same applies to orders based on development
samples delivered. By this publication, BITEC does not
assume responsibility for patent infringements or other rights
of third parties, which may result from its use.

Further, BITEC reserves the right to revise this publication
and to make changes to its content, at any time, without
obligation to notify any person or entity of such revisions or
changes. No part of this publication may be reproduced,
photocopied, stored on a retrieval system, or transmitted
without the express written consent of BiTEC.

Altera, MegaCore and the Altera and Cyclone logos are Reg.
U.S. Pat. & Tm. Off. and marks of Altera in and outside the
us
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