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vi.1

This manual only introduces the most basic application of MATLAB Solution Toolkit. For more detailed
information, please refer to 1-8438/8838 User Manual.
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[ Introduction ]

MATLAB Solution Toolkit is a useful tool for you to construct your controller model. With it, you
can design your controller in MATLAB/Simulink, and convert it into an executable file easily and
quickly.

Note:
This manual is written based on MATLAB Solution Toolkit version 1.0.0.

[ System requirement ]

Hardware:
Module: ICPDAS |-8438/8838.
SRAM: 512KB
FLASH: 512KB
Software:

MATLAB 6.1 or 6.5

Simulink 4.1 or 5.0

Real-Time Workshop 4.1 or 5.0

Real-Time Workshop Embedded Coder 2.0 or 3.0

Stateflow and Stateflow Coder 4.1 or 5.0(opt.)
Notice:

Please make sure that MATLAB, Simulink, RTW and RTW Coder has been installed in your
system before you setup this toolkit. Otherwise it will not work properly.

[ Default IP setting ]

IP: 192.168.0.15
Gateway: 192.168.0.1
Mask: 255.255.0.0

If the default IP has a conflict with other devices in the network, users can change the IP setting of
the 1-8438/8838 by the S-MMI buttons or from the GUI tool. You can refer to Appendix C. on
8438/8838 User Manual for detailed information.

[ OS & Firmware Version ]

OsS: MiniOS7 Ver. 2.00 build 001. (8E031103.imgQ)

Firmware: mat_load.exe Ver. 1.00

To update the OS or firmware on the 1-8438/8838 embedded controller, please refer to Appendix
A. or B. on 8438/8838 User Manual respectively for detailed information.
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[ Chapter 1 Hardware connection ]
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1.) Connect the network cable to the RJ-45 connector and a hub.

2.) Apply power (+Vs, GND) to 1-8438/8838. The DC power can be the value from +10V to +30V.

3.) Check the 5 digits of the 7-segment LED. If the firmware is running, the IP address of the
[-8438/8838 will be displayed.
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[Chapter 2 Create a model using Simulink }

1.) First start MATLAB and then click the Simulink icon # on the MATLAB toolbar.
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2.) Click E on the Library Browser’'s toolbar (Windows only). Simulink opens a new model

window, and then you can start to construct your own control model on the blank area of the

window.
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3.) Copy a SYS_INIT, a DataToFile, an I-8024 and an 1-8017H block from the System, AO and Al

library to the model window respectively.
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4.) Double-click on the SYS_INIT block to open the dialog box. On the dialog box that appears,
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select the correct target hardware type from the field, Target Hardware Type. In this demo,
the target hardware is selected as 1-8838.

Block Parameters: 3¥5_TNIT e
—I8828-Simulink link {mask)
Initialize the I-8000 control srstem.

5.) Double-click on the 1-8024 block, and then the dialog box appears. To use channel 0 of 1-8024
module, enter [0] in the field “Output Channel”. And select the slot as 2, Output Mode as
“Voltage Out”, Gain as 1 and Type of Value as “Floating”.

Elock Farsmeters: [-8024 =]

— 8-Function (mask)

4-channe] 14-bit analog output module.

— Parameters
Ctput Mode 5

Cmtput Channel :
[m]

Cradn

|t

Slat |j ;l

Twpe of Value : IFlnaﬁng ;l

0k | Coamcel | Hep | iy |

6.) Double-click on the block of 1-8017H, enter [0] in the field “Channel’. And select the Voltage
range as “+/-1.25V”, Slot as 3 and Type of Value as “Floating”.

Block Parameters: [-2017H |
—a-Funchon fmazk)
14-hit 100K smpling rate, 8-channel analog input module.

— Parameters
Zhanme]

|01
Voltage range : [+~ | 257 =]
alat |3

Tope of Value :

OK Concel Help apply |

7.) Double click on the block of DataToFile, assign the Filename as “f001.mat”, and Decimation
as 1.

8438/8838 Quick Start Manual, \Version 1.0, 02/2004 -- 5



Block Parameters: DataTaFile |
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8.) Copy a Sine Wave block to the model window from the Simulink\Sources library.
9.) Connect all the blocks as shown in the following figure.
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[ Chapter 3 Build the program by RTW ]

In this section, we will demonstrate you how to convert the control model created in the previous
section into an .exe by RTW.
1.) Open the Simulation Parameters dialog box by choosing Simulation parameters from the
Simulation menu.

File Edit View | Stmuolation Format Tool: Help
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2.) On the dialog box that displays, select Type as Fixed-step, Mode as Single Tasking
and Fixed step time as 0.002 in the field “Solver options”.

) Bimulation Parameters: {001 — o] x|

Wu:nrkspan:el.-’[ll Diagnnsticsl .ﬁ.dvancedl Heal-TimeWnrkshnpl

Salver

Simulatiorn time

Start time: I 0.0 Stop time: I 5

Solver optiong

Typk: | Fived-step j Idiscrete [no continuous states) j

Fived step ﬁw Mod€ |SingleTasking = [

Clutput options

Fefine output j Fefine factar: I 1

ak. | Ear‘u:ell Help | A mmly
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3.) Then click the “Real-Time Workshop” tab and the panel changes. On the panel that
shows up, select Target configuration from the Category field. Then click the Browse
button to open the “System Target File Browser” window.

J dumulation Parsmeters: fO01 — | =] =]

S-::I'-.-'erl "-.-'-.-"-:urkspan::el.-"[ll Diagn-:ustin:sl .-'—‘-.-:Ivanc:e-:ll Real-Time ‘Workshop

Eategnrﬂl T arget configuration :' ;I Build I

Configuratian

Syztem target file: I grt bz .-

Template rmakefile: I art_default_trnf

b ake command: I make rhw

[T Generate code only Stateflow options. .. I

k. | I:ar'u:ell Help | Spply

4.) On the System Target File Browser dialog, select the correct system target file from the
list and then click the OK button to close the dialog box. Here, we choose |_8xx8.tlc.

Syvetemn Target File Brovessr: f001

| System target file | Description
asapa.tlc ASAM-ASAPE Data Definition Target

drt.tlc D05 (4G Real-Time Target

ert.tlc ETW Embedded Coder

ert.tlc Visual C/C44+ Project Makefile only for the RETWN Em
grt.tlc Generic Real-Time Target

grt.tlc Wisual C/C4++ Project Makefile only for the "grc”
grt_malloc. tle Generic Real-Time Target with dynamic memory allo
grt malloc.tlec Visual C/C4+ Project Makefile only for the "grt m

I 8x=x8.tlc I5xx5 Embedded Target

5.) And select the “ERT code generation options” (for MATLAB 6.1) or “ERT code
generation options (1)” (for MATLAB 6.5) in the Category field. Then check the
Terminate function required and Single output/update function options on the pane.
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J Simlation Parameters: f001 - 0] x|

SDIverl Wnrkspacelfﬂl Diagnnsticsl ﬂ.dvancedl Real-Time Workzhop

Categony: I ERT code generation options (1) j Build |

O ptions
[ MAT-fle logging

[T Integer code anly

[T Initialize internal data

[T Initialize external [/0 data

erminate function required
Single output/update function

[T Inzert block descriptions in code

] | Eancell Help | Apply

6.) For MATLAB 6.5, you have to select “ERT code generation options (3)” from the
Category field. Then cancel the option Generate an example main program.
) Btmulation Parameters: 1001 -1&] x|

Sl:ulverl Wnrkspacel.-"l:ll Diagnnsticsl ﬁdvancedl Real-Time ‘Workshop

Category: I ERT code generation optiong [3] j Bwild |

(I [uliTuTe

CE:Generate an example main progra
T arget operating systerm: | EareboardE wample j

[T Generate reuzable code

Reuzable code error diagnostic; IErrl:ur j

[T Suppress emor status in realtime model data stucture

T arget floating point math environment; I.&NSI_E j
Q. | Cancel | Help | Apply

7.) When the above steps are done, save the model and click the Build button to start the
build process.

Note:
The name of the model cannot be over 4 characters. (This is due to the

limitation of Turbo C/C++ Compiler.)
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[ Chapter 4 Program downloading & uploading ]

Now we can download the .exe generated for testing. Please follow the steps:
1.) Enter gui8000 at the MATLAB prompt to start the GUI. Then specify the correct IP and Port
of the 1-8438/8838 and press Connect. Note: The default listening port is 10000.

3 13000 Zevies Tser Interface _|- _||:| EI

Rs232 | TCPaP |

Connect to:

= 1] ]
P 192|1EB|D|D
=
pu SetNET |
8] =i |
Message
TCPAP Mode :
Exit GLI

STATUS Mot Connected I

2.) After the connection is established, press Download to select the file and transfer it to the
[-8838 control system.

=71 =
Rsz | TCPAP

Discomnad
Connect fo:
Siar
i [ v | wm | o0 | s
Part [ 10000 3 ,.-'iil
e - Gct o
e Lonnecton is ealablshed 2 | " Jyptifled EID0C4.EXE
: winaudioll) D005, EXE
WinnovBlocksel_edge_imnoise S1D006.EXE
o ro— DO0L.EXE FOOL.EXE
il DOOZ.EXE BraArlLEXE
DOO3.EXE EIFID.EXE
| i |
wxanQ [FTEE
WEMBT). [*ene =l A E
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3.) As soon as the download process is completed successfully, you can click Start to execute
the program.

=10 x|
Rs232 | TCPap |
Disconnect |
Connect to :
C st D
e | 192 | 18 | o | 15 -~
Downloadd
Port | 10000 SetNET |
el EaEd
Message
Connection iz establizhed :
Exit GLI
STATLIS Caonnection iz established I
4.) Then the pane changes like the following figure.
- 0] x|
Rs232 | ToPap |
Disconnect
Connect to :
=top
e | 192 | 168 [ o | 18
[t iz
Port |-||:||:||:||:| SetMET |
Upload
Message
rogram iz runnin
o o > Exit GUI
STATUS Connection iz established

5.) After the time that you specified is up, press Upload button to collect the data for further
analysis. After the upload process is completed successfully, data will be saved as f001.mat,
which is the name you assigned in the DataToFile block.
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Gl Eid Tiew Wep 0% | Tceae |

| Disconnect
D#'j’m'ﬂnnnmm: ‘ e
[ Curent Dicsclory | | P
[ DN 10l

All Files Upload 54'%
() boos ExE
[ 4006 mat
i 1006 =d 1
[t mt
([ edge. spg
[ oeprcm mat WAT-file 06-+—H-20 05:15 FF
[ reproad mat WAT-file 06-+—F-20 01:44 FF _J
[ Foo1 .ExE EXE File 05-+=H-20 02:06 FF

6.) Double-click on f001.mat and then enter plot(tcpdata(l, :), tcpdata(2, :)) at the MATLAB
prompt. The result would look like below:

Experiment Result
1.5

o
o

Amplitude (Volt)
o

-0.5¢

-1.5 : ‘
0 0.5 1 1.5

Time (second)

Note: To run this demo, what you need is that an I-8024 AO module and an 1-8017H Al module
have been installed on slot 2 and 3 of the 1-8838 respectively.
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Addition Function for New Driver Version

[ New Function for Matlab Driver v1.1])

There are two new buttons -- “Auto” and “eAuto” provided in the GUI screen for RS-232 and
Ethernet interface separately. After users complete connection and download file to the matlab
controller, users can click “Auto” or “eAuto” button to execute the following continuous steps
automatically :

(1) “Run_Program”
(2) “Upload when stop time is up”
(3) “Close GUI”

That will be more convenient for users to test the control algorithm during the development stage.
These two Auto button are showed as the following figure.

2 IB000 Series Uzer Interface [Z”E|E|

Disconnect

Serial Port

COME :" Baudrate Stop start
s200  ~| |1 El

Parity Data Diownload

|r'u:|r'|e ﬂ |E ﬂ

Uhlead

Message

Connection is established Exit GUI

STATUS Connection iz establizhed
RS-232 Interface

2 IB000 Series User Interface

TCRARP
eAUto Disconnect
Connect to
Start
e | 192 | 188 | 0 | 18
Diownload
Port | 10000 SetNET |
Uhlead
Message
Connection is established Exit GLI
STaTUS Connection iz establizhed

Ethernet Interface
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The whole process for Auto button function is described as following ( Ethernet Interface
Example ) :

After users complete the connection and download file to the matlab controller, users can click
Auto button in the GUI screen to execute the following steps :
(1) “Run Program” :

2 IB000 Series User Interface

R5232 TCRAP
Disconnect
Connect to
stop
e | 192 | 188 | 0 | 18
[l mE
Port | 10000 Set NET |
Upload
Message
3 : :
I_ = rogram 1= rnning Ex|t GL,”
STaTUS Connection iz establizhed

(2) “Upload when stop time is up” :

2 IB000 Series User Interface

R5232 TCRAP
BAUtD Disconnect
Connect to
stop
e | 192 | 188 | 0 | 18
[l mE
Port | 10000 Set NET |
Upload
Message
Z.| TimeUp Exit GUI
STaTUS Connection iz establizhed
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/18000 Series User Interface
R5232 TCFAF

Disconnect
Connect to:
Stop
i [ 192 [ s [ o [ 15
Ve | =ised
I 000 | SetNET |
Upload
Message
3 | Datais uploading Exit GLI

STATUS

Lpload 5%

(3) “Close GUI" :
2 18000 Seriez Uszer Interface :'. :
R5232 TCRAP
BAUtD Disconnect
Connect to
Start
e | 192 | 182 | 0 | 15
Diownload
Port 10000 Set MET |
Uhlead
Message
4 | GUIWill Close —
STaTUS Connection iz establizhed
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