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APPLICATION NOTES 4D-AN-00262

This application note shows how to switch between banks of the Diablo16 [0 T of 1] 4 o] o PN 2
processor. L] ] =T 4 1 2
Before getting started, the following are required: ApPPlication OVErVIEW......cccciiveiiineiiiiniiiieniiiniciianiiisseieneresssssens 3
SEtUP ProCeAUre ....ccuveniieerieireeireeieteerenereeerenerenseanernsernsernsesensannes 3
Create @ NeW Project .....ccceeeiieiicniienireenreenreeceenernsernsernseresssensnnnes 3
Hardware
_ Any 4D Systems display module powered by a Diablo16 processor Design the Project.....c.ccceeiieecereeireeecereenerrenerenseenenserenscesenseseensesens 4
- Programming Adaptor for target display module Switching Between Bank 1 and Bank 2............ccccovvviiiiiiiiiinnnee. 4
- uSD Card Run the Program from another Bank 5
- USB Card Reader
Load the Programs to the Target Banks 6
Software Communicate with a Host 6
- Workshop4 Banks 110 5 DeMO....cccoiiieieeeieeee e 10
IMPOrtANt NOTES. ... 11
This application note comes with one (1) Visi-Genie project: Connect the Display Module to the PC .......ccccceiiiieniiiiiinnciiiinennnnnns 11
e flashlTo5Demo.zip, etc.
Proprietary INformation .......cccceveeceeenciieeciieeciennceteeneeeennerennceennens 12
Note: USlng a non_4D programming Interface Could damage the processor Disclaimer Of Warranties & Limitation Of Liability -------------------------- 12

and void the warranty.

Page 2 of 12 www.4dsystems.com.au


https://4dsystems.com.au/products/4d-intelligent-hmi-display-modules/gen4-hmi-display-modules
https://4dsystems.com.au/products/accessories
https://4dsystems.com.au/products/accessories
https://4dsystems.com.au/workshop4

APPLICATION NOTES

4D-AN-00262

Application Overview

The Diablo16 processor has six flash banks (Bank 0 to Bank 5), each of which
has a capacity of 32 kB. As of WS4 version 4.5.0.8, it is now possible for the
user to specify the destination flash bank of a ViSi-Genie program. This was
not possible in previous versions of Worskhop4. Prior to version 4.5.0.8,
bank 0 was the only possible flash memory destination of a ViSi-Genie
program.

The purpose of this application note is to show how to switch between
banks. This application note uses the ViSi-Genie environment, together with
Genie-Magic. Thus, the PRO version of WS4 is required. This application note
is applicable to Diablo16 display modules only.

For more information on the basics of the multiple flash bank feature in ViSi-
Genie, refer to the application note ViSi-Genie Flash Banks.

Setup Procedure

For instructions on how to launch Workshop4, how to open a ViSi-Genie
project, and how to change the target display, kindly refer to the section
“Setup Procedure” of the application note

First ViSi-Genie Project for Diablo16

Create a New Project

For instructions on how to create a new ViSi-Genie project, please refer to
the section “Create a New Project” of the application note

First ViSi-Genie Project for Diablo16
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Design the Project The project “bankS2”, on the other hand, is shown below. The target bank

for this project is bank 2.

For this application note, a gen4-uLCD-35DCT-CLB will be used for the
project. The same procedure is applicable for any Diablo16 displays. Also,
this application note comes with zip files which contain demo projects Welcome to Flash Bank 2
needed for the discussions.

Switching Between Bank 1 and Bank 2

Open the project files inside the zip files “bankS1.zip” and “bankS2.zip”. The
project “bankS1” should look like as shown below. The target bank for
project “bankS1” is bank 1.

Welcome to Flash Bank 1
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Run the Program from another Bank When WinbuttonO is released, f1ash Run (FLASHBANK 2) is executed.

MagicRelease.inc H

The programs “bankS1” and “bankS2” have fancy button objects whose

function is to run the program from the other bank. The 4DGL command
for running the program of a bank is

flash Run (bank)

where bank is the flash bank to load the program from. Possible values of

( .d == iWinbut
bank are: 11 2nb := flash Run(

or FLASHBANK 0
or FLASHBANK 1
or FLASHBANK 2
or FLASHBANK 3

or FLASHBANK 4 .
o FLACIEINT Note that f1ash Run (FLASHBANK 2) returns a value, which can be used to

g W N o

print error messages on the display.

For more information, refer to the Diablo16 Internal Functions Manual.

MagicRelease.inc

This command is linked to the fancy buttons of the projects using a magic
release object. Follow the procedure below to open the magic release
object of project bankS1.

Ohject Inspector n|&z

Form | Formo W 17 -int ("invalid bank number™);

E i rnFB == )
Object |MagicRelease H t ("no valid program in the se ed bank");

Properties | Events

successful, unknown error™);

Property Value
Mame MagicRelease

Alias MagicRelease K
Code MagicRelease.inc .
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Load the Programs to the Target Banks

As discussed in the application note ViSi-Genie Flash Banks, there are two
ways to load a program to its target bank. The first one is to directly load the
program to the target flash bank. The second option is to copy the program
file to the uSD card which is directly mounted to the PC. The uSD card can
then be unmounted from the PC and mounted to the display module.
Another program is then needed to copy the program from the uSD card to
the destination flash bank. In this example, the second approach is used. It
is also possible to use the first approach. For more information refer to the
application note linked above.

Generate the program files and supporting files, and let WS4 copy them to
the uSD card. Note that the projects contain magic objects, so WS4 PRO is
needed to open them.

Unmount the uSD card from the PCand mount it to the display module. Load
the Update Bank(s) and Run utility program to flash bank 0 of the display
module.

m Home View Tools | Comms  Project

LCE: B - -

Jpdate Bank(s usD PmmC Terminal Termlnal 4DGL
andRun | TCTUMBET rocter Loader TRl agnn 115200 WVGA Link

The utility program should now run and check the program files on the uSD
card and copy them to their target bank if needed.

Communicate with a Host

When using an external host with the display, it might be useful for the
program on the display to be able to do the following:

1. Send a message to the host containing information about the
current bank number at the start

2. Receive and execute a command from the host for switching to
another bank

3. Reply to a query from the host for the current flash bank number

These can be implemented using Genie Magic objects. Open the ViSi-Genie
projects inside the zip folders “bankC1.zip” and “bankC2.zip”. The
destination bank for “bankC1” is bank 1, “bankC2” is for bank 2. Update
the display module with these programs then open the GTX tool under the
Tools menu.

View Tccl:  Comms  Project

® 1 & 4 21 (2

Renumber usD PrmC RMPet Termmal Termmal 4DGL

Update Bank(s)
and Run Tester Loader Se00 115200  uVGA Link
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Make the Display Report the Current Bank to the Host
With the GTX tool open, enable the “Reset on open” option, click the
Disconnect button, and click Connect.

2 ie Test eXecutor
Control
Port:  COM25 Reset on open h‘_ﬂ Disconnect 7 =| | Contrast
4 \ Genie Test eXecutor
Port: | COM25 W Reset on open 'Q\\ Connect | |C:YUsers\Administrator\Documents

This sequence of actions will reset the display module. The Update Bank(s)
and Run program will then run, then control will be passed to bank 1. At
the start of the program on bank 1, it will send a REPORT_EVENT message,
the fifth byte of which is the number of the current bank.

34 Genie Test eXecutor - B
Control
Port: COM25 Reset on open hd Disconnect| |7 [¥1| | Contrast
Active Form MagicObject Change 11:13:11.6%3 [07 22 00 00 01 24)]

Query | |Forma
WinButtons
Query

Magic Objects

Onery

This is a result of the instruction on line 10 of MagicCodeO in bankC1 (and
bankC2).

Ohject Inspector oz
Form | Forma W
Object | MagicCodel W

Properties | Events

Froperty Value

Mame MagicCodel
Alias MagicCoded
Code MagicCoded
InsertPoint PostGenielnit

MagicCoded.inc

sh Bank () )

The 4DGL command fiash Bank () identifies which flash bank the code is
running from. In this case, it will return 1 for flash bank 1.

Note further that MagicCodeO is inserted to PostGenielnit section of the
ViSi-Genie program. For more information, refer to the ViSi-Genie User

Reference Manual.
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Switch the Bank thru a WRITE_OBJ] Message

[ohject Inspector 752
Form | Forma W
Ohject | MagicCodel P

Properties | Eyvents

Property Value

Mame MagicCodel
Alias MagicCodel
Code MagicCodel.inc
InsertPoint PostGenielnit

In the GTX tool window, set the value of MagicObjectO to 2 and press set,

as shown below.

Control

Port: COM25 [¥]Reset on open | ®; Disconnect| |7 (3 | Contrast

Active Form HagicObject Change 11:23:1%.586 [07 22 00
==

WinButtons
Query

WinButtonO

Magic Objects

Quer

Set

This sends a WRITE_OBJ message to the display module, with the value 2,
which is the fifth byte indicated in the image below.

MagicObject Change 14:50:52.446 [07 22 00 00 D1 24]
|Eet MagicObject Value 14:51:16.662 [01 22 00 00 02 21]
ACK 14:51:16.656 [0&]

MagicObject Change 14:51:17.261 [07 22 00 00 D2 2

The display module will then interpret the fifth byte as the number of the
new bank. The display module, at this point, should now have switched to
bank 2. At the start of the program in bank 2, it will send a REPORT_EVENT
message containing its bank number.

HagicObkject Change 14:50:52.44& [07 22 00 00 01 24]
Set MagicObject Value 14:51:16.662 [01 22 00 00 02 211
ACK 14:51:16.6%96 [0&]

MagicObject Change 14:51-17_261 [07 22 00 00 D2 27]
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The WRITE_OBJ message coming from the host is processed by

MagicObjectO.

Object Inspector =z

Form | Forma / W
Object |MagicObject W

Properties | Events

Property Value

Mame MagicObjectl

Alias MagicObjectl

Code MagicObject.ing |-

MagicObject0.inc

d bank") ;

Poll the Current Bank of the Display
Finally, click on the Query button as shown below.

4

Genie Test eXecutor

TN

Port: COM25

Contral

-

Resetonopen | % Disconnect| (7 %

Active Form

Query | |Form

WinButtons
Query

Maaic Obije
Query

MagicObject Change 14:50:52
Set MagicObject Value 14:51
ACK 14:51:16_636 [0&]

HagicObject Change 14:51:17

Contrast

~446 [07 22 00 00 01 24]
l6.662 [01 22 00 00 02 21]

.261 [07 22 00 00 D2 27]

display module.

This causes the host to send a READ_OBJ message to the display module.
This message polls the bank of the program currently running on the

MagicObject Change 14:50:52.446 [07 22 00 00 01 24]
Set MagiclObjec
BCE 14:51:16.696 [0&]
MzgicObject Change 14:51:17_.261 [07 22 00 00 D2 27]
Request MagicObject Value 15:10:54_ 384 [0D 22 00 22]
MagicObject Value 15:10:55.000 [0E

Value 14:51:16.662

[01 22 00 00 02 21]

22 00 o0 o2 25]
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The display replies with a REPORT_OBJ message containing the number of
the current bank.

MagicObject Change 14:50:52.446 [07 22 00 00 01 Z24]
Set MagicObject WValue 14:51:16.662 [01 22 00 00 02 21]
ACKH 14:51:16.6%96 [0&]

MagicObject Change 14:51:17.261 [0T7 22 00 00 02 27]
Bequesat MagicObject Value 15:10:54 984 [00 22 00 22

The code for sending a REPORT_OBJ message to the host is found on line 28
of MagicObjecO.

MagicObject.inc

n == READ OBJ)
rt (REPORT_OBJ, tMagicObject,  flash Bank()) ;|.

Banks 1to 5 Demo

The attached zip file “flash1To5Demo.zip” contains demo programs for flash
banks 1 to 5. As a whole, the application allows the user to switch between
banks 1 to 5, either thru pressing the buttons on the screen or by sending a
WRITE_OBJECT message to the serial port. The host can also query the
current bank by sending a READ_OBJ message. The programs will also send
a REPORT_EVENT message at the start to inform the host of the number of
the current bank. Lastly, fade in and out routines were added to the projects.
These allow for a visually smoother transition between banks.

Note: In applications where the programs on the banks contain different
objects, the host must be aware which bank is currently active. This way, the
host will not communicate with objects that do not exist in the program of
the current bank. Otherwise, if the host writes to an object that does not
exist in the current program, this will result in data being written to RAM on
the display which is either unallocated, or allocated to something else,
resulting in failed communications, corruption, or weird behavior.

Welcome to Flash Bank 1

""Run Hash Bank 2

""Run Hash Bank 3

""Run Hash Bank 4

""Run Hash Bank 5
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Important Notes

When using the multiple flash bank feature in ViSi-Genie, there is no ability
to pass data between banks. Hence, each bank is a totally separate program.
Moreover, switching banks takes a noticeable amount of time, so the host
controller must be aware of this and take it into account. Considering the
above, it is best to design a multiple flash bank application in such a way that
only one bank is used most of the time.

Prior to Worskhop4 version 4.5.0.8, there was no direct way for ViSi-Genie
users to utilize flash banks 1 to 5 of a Diablo16 display module. The uSD
option in the Destination tab under the Project menu actually required a
mother program to be loaded to flash bank 0.

Destination Initial Form
Run Run
RAM Flash (<0 Ny Form0 v
Genie

This mother program would then load the child program (the actual ViSi-
Genie program) to RAM. Therefore, the actual ViSi-Genie program was not
able to utilize any flash space in bank 0 as this was being used by the mother
program. Furthermore, the ViSi-Genie program was not able to utilize the
whole RAM, since the mother program needed some of it to run and load
the ViSi-Genie program itself.

In the new multiple flash bank feature in Worskhop4 version 4.5.0.8 or later,
the Update and Bank(s) and Run utility program is loaded to bank 0. ViSi-
Genie programs can be separately loaded to the other banks (1 to 5).
Therefore, each ViSi-Genie program is able to utilize the entire 32kB flash
and 32kB RAM when it runs.

Connect the Display Module to the PC

For instructions on how to save a ViSi-Genie project and how to connect the
target display to the PC, please refer to the section “Run the Program” of
the application note

e First ViSi-Genie Project for Diablo16

Page 11 of 12

www.4dsystems.com.au



APPLICATION NOTES 4D-AN-00262

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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