@4 D SYSTEMS

ViSi 1-Wire Demo

DOCUMENT DATE: 13t April 2019
DOCUMENT REVISION: 11

>
U
U
r
O
>
-
O
Z
Z
O
—)
T
7

WWW.4DSYSTEMS.COM.AU
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4D-AN-00070

This application note demonstrates how to connect to one or more 1-wire
sensors using a Picaso or Diablo16 Display Module. Before getting started,
the following are required:

e Any of the following Picaso display modules:

uLCD-24PTU uLCD-28PTU uVGA-III
gen4-uLCD-24PT gen4-uLCD-28PT gen4-uLCD-32PT

and other superseded display modules which support the ViSi
environment

e The target module can also be a Diablo16 display

gen4-ulLCD-24D gen4-ulLCD-28D gen4-ulLCD-32D
Series Series Series
gen4-uLCD-35D gen4-ulLCD-43D gen4-uLCD-50D
Series Series Series
gen4-uLCD-70D
Series
uLCD-35DT uLCD-43D Series uLCD-70DT

Visit www.4dsystems.com.au/products to see the latest display

module products that use the Diablo16 processor.

4D Programming Cable / uUSB-PA5/uUSB-PA5-II

for non-gen4 displays (uLCD-xxx)

4D Programming Cable & gen4-1B / gen4-PA / 4D-UPA,
for gen-4 displays (gen4-uLCD-xxx)

micro-SD (uSD) memory card

Workshop 4 IDE (installed according to the installation document)

When downloading an application note, a list of recommended
application notes is shown. It is assumed that the user has read or
has a working knowledge of the topics presented in these
recommended application notes.
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Description 2 This application note does not describe fully how to create the application
Content 3 example which is provided in the ZIP file of this application note. This
Application Overview 3 application note aims to explain how to use the example so it can be
Setup Procedure 4 modified or integrated into applications by the user.
Create a New Project 4 This application note will not explain every step of the way, so please refer
Design the Project 4 to the application examples in the ZIP file of this application note download,
Explanation of Applications in ZIP 4 to see the finished applications.
1-Wire Devices 5
1-Wire-Discovery.4dViSi explained 5
1-Wire-Multiple.4dViSi Explained 7
Run the Program 9
Proprietary Information 10
Disclaimer of Warranties & Limitation of Liability 10
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Setup Procedure

For instructions on how to launch Workshop 4, how to open a ViSi project,
and how to change the target display, kindly refer to the section “Setup
Procedure” of the application note

ViSi Getting Started - First Project for Picaso and Diablo16

Create a New Project

For instructions on how to create a new ViSi project, please refer to the

section “Create a New Project” of the application note

ViSi Getting Started - First Project for Picaso and Diablo16

Design the Project

Explanation of Applications in ZIP

This Application Note contains 2 application examples inside the ZIP file.
Start with the Application called 1-Wire-Discovery.4dViSi

This application example (1-Wire-Discovery.4dViSi) is designed to scan the
1-wire bus when a single 1-wire device is attached, in order to gain its Serial
Number, so the 1-Wire device can be addressed when more than 1 device
ends up being connected to the bus. It can also be used if only 1 device is
going to be used, as it displays the Temperature also.

The Application example looks like the following:

PICASO 1-Wire DS18B20 Discovery

Serial Number 1:

Temperature 1:

Page 4 of 10

www.4dsystems.com.au



http://www.4dsystems.com.au/appnote/4D-AN-00119/
http://www.4dsystems.com.au/appnote/4D-AN-00119/

APPLICATION NOTES

4D-AN-00070

The second application in the ZIP is called 1-Wire-Multiple.4dViSi
This application example (1-Wire-Multiple.4dViSi) is designed to address 2
hard coded DS18B20 sensors, displaying the serial numbers that have been

hard coded in, and the live temperatures presented from these sensors.

This application must be edited with the Serial Numbers discovered from
the 1-Wire-Discovery.4dViSi application first in order to work.

The Application example looks like the following:

PICASO 1-Wire DS18B20 Sensor Tester

Serial Number 1:
Temperature 1:
Serial Number 2:

Temperature 2:

1-Wire Devices

There are numerous 1-wire devices available on the market. In this Application
Note, DS18B20 Temperature Sensors have been used.

The 1-wire protocol from 4D Systems allows the bus to be scanned for a device if a
single device is present on the bus, and the serial number extracted so the sensor
can be addressed. If more than 1 devices are to be addressed on the bus, they
initially need to be identified to the user individually so their serial number can be
extracted. It is not possible to scan the bus when multiple devices are present.

1-Wire-Discovery.4dViSi explained

In the 1-Wire-Discovery.4dViSi application example, the full application (1-Wire-
Multiple.4dViSi) has been cut down to aid with the understanding of what is going
on in the application.

Open up this application by double clicking on the 1-Wire-Discovery.4dViSi file from
Windows Explorer, or by going File — Open in Workshop 4.

Read the description at the start of the application
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The application is set to use pin 105 on the uLCD-43PT. If you wish to use another
pin, simply change the constant on line 38

This section of code performs a 0x33 command which is essentially a broadcast the
1-wire bus and all sensors present on the bus will reply. This therefore only works
correctly if 1 device is on the bus as they will all try to reply at the same time and
the received message will be all gabled and therefore not usable.

This code will then print out the 16 byte serial number that has been discovered,
to the display, in Hexadecimal.

For example, the output may be: 281A2AC9040000FB
This is made up of 16 bytes, 0x28, 0x1A, Ox2A etc

This number should be noted down if you are intending to use more the 1 device
on the bus. If you only have 1 sensor, then you do not need to use the 1-Wire-
Multiple.4DViSi application example.

The next section of code is the main loop, which will loop every 500ms, and
communicate with the DS18B20 sensor and return its temperature value, and then
display it on the display using the LED Digit object.

This achieves this by doing a 1-Wire bus reset, which is required prior to sending a
new command to the bus. It then sends a 0x55, which tells the bus a Serial Number
is going to follow, to address a specific sensor. Since the bus has already been
scanned and saved above, the serial number has been saved into the
serial_number[] array. This is then used when addressing the sensor.
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The serial number is then sent to the bus using a for loop, writing each of the 8
bytes one at a time. The 0x44 command is then sent telling the DS18B20 to start a
temperature conversion.

The bus is then reset again, and a 0x55 is sent once again, followed by the serial
number. The OxBE command is then sent telling the DS18B20 that the temperature
is wanted to be read. The scratchpad is then read as 2 bytes, and then converted
into a temperature.

The temperature is then sent to the LED Digits object on the display.

This application can be used if there is only 1 DS18B20 sensor on the bus, or to
discover the serial number of multiple DS18B20 sensors 1 at a time. The serial
number can then be noted down. Repeat process if more than 1 sensor is to be
used, noting down the serial numbers. Using the 1-Wire-Multiple.4dViSi
application, multiple devices can be then present on the bus at the same time.

1-Wire-Multiple.4dViSi Explained

The 1-Wire-Multiple.4dViSi application is the full application for this Application
Note. It features the code from the 1-Wire-Discovery.4dViSi application, along with
addition code used to address 2 DS18B20 sensors. The same principle can be used
for more than 2 sensors, however this demo only features 1 form showing 2 sensor
values.

Please take note of the description at the top of the application

As per the 1-Wire-Discovery.4dViSi explanation section, if the desired pin used for
the 1-wire bus is desired to be anything other than 105 on the uLCD-43PT, then this
can be changed on line 39 of this application.

On line 83 is some code which is found in the 1-Wire-Discovery application,
which has been commented out. This has been replaced with code below it,
which stores
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2 hard coded serial numbers in arrays, used to address 2 sensors on the bus, see
lines 101 and 102.

Code starting on line 105 will print the first serial number out to the display. Code
starting on line 114 will print the second serial number to the display.

Inside the main loop starting on line 127, is the code which is used to retrieve the
temperature of the sensors. This first section of code reads from the first sensor
and then displays it on the first LED Digit on the display. Please refer to the 1-wire-
Discovery application explanation section for detail.

t1, ileddigitsl+l,

The code following that starting on line 157 will do the same but for the second
sensor, and display it on the second LED digit of the display

2(c]);

, ileddigits2+1,
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The program can be compiled and downloaded to the display.

It should also be noted that the 1-Wire-TEMP.inc file contains the code which
defines the 1-wire Protocol, and is included in the Application example at line 37.

Run the Program

For instructions on how to save a ViSi project, how to connect the target display to
the PC, how to select the program destination (this option is not available for
Goldelox displays), and how to compile and download a program, please refer to
the section “Run the Program” of the application note

ViSi Getting Started - First Project for Picaso and Diablo16

The uLCD-32PTU and uLCD-35DT display modules are commonly used as examples,
but the procedure is the same for other displays.
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Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted, and must not be

copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The
development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position
with 4D Systems.

All trademarks belong to their respective owners and are recognised and acknowledged.

Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without
limitation, warranties for merchantability, non-infringement and fitness for any particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets with your specifications.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be
provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments
requiring fail — safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any 4D Systems intellectual property rights.
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