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1 Introduction

The LinCon-8000 embedded controller has been integrated into one of the
new generation MATLAB Embedded Controller solution of ICPDAS. Therefore
Matlab-LinCon is a combination of LinCon-8000 embedded controller with
MATLAB/Simulink/. Its purpose is to achieve “Development of Rapid
Controller Platform” and it will help the engineers grealy to develop their own
controller. In the LinCon-8000, it provides VGA ~ PS/2 ~ USB - Ethernet - Series
ports - CF Card and I/O expansion slots for Matlab development environment.
For this application, there have been over 20 I/O bridges and system-level
Simulink Blocks developed and built in Matlab/Simulink Blockset. By using
Simulink development environment and these Matlab Driver’s 1/0 blocks,
control algorithm can be easily constructed and verified. Once the algorithm
has been verified, users just click a “build” button, and the simulink/model will
be converted to executable file. The process from model to executable file
is without writing any code. Then download the executable file to the
LInCon-8000 embedded controller for test or practical application via Ethernet
TCP/IP communication. It also provides users to upload the experimental data
for further analysis to improve the result. All in all, engineers can put more
focus on advanced control algorithm design and development.

1.1. Hardware Specifications for LinCon-8000
[ General environment ]

Operating temperature: -25°C to +75°C

Storage temperature: -30°C to +85 C

Humidity: 5 ~ 95%

Built-in power protection & network protection circuit

[ System Specification |

CPU : Intel StrongARM 206MHz

SDRAM : 64M bytes

FLASH ROM : 32M bytes

EEPROM : 16byte

COM2=RS-232, COM3=RS-485

Ethernet : 10 BaseT

Real-Time Clock

Built-in 64-bit hardware unique serial number
Built-in Watchdog Timer

Matlab_LinCon User Manual, July/2006, Ver.1.0 ----- 4



Matlab_LinCon User Manual

Built-in VGA, PS/2, USB port
Built-in CF Card ( 128M bytes )
I/O Expansion Slot : 0-slot for L-8038 ; 3-slot for L-8338 ; 7-slot for L-8738

1.2. Features

The MATLAB driver for LinCon-8000 embedded controller combines with
MATLAB/Simulink/Stateflow perfectly and easily. With the Matlab/Simulink
library support, many extended powerful blocks of the I-8000 series modules
including AO, Al, DO, DIO, DI and DataToFile function etc. have been built in.
Therefore the sophisticated tasks of creating, analyzing, and simulating block
diagram models can all be solved with MATLAB/Simulink/Stateflow
conveniently.

The features of Matlab-LinCon are described as follows :

1. Ethernet Communication Interfaces: The Matlab-LinCon solution
provides the Ethernet Communication Interface to let users download their
programs and upload the experimental data quickly and stably..

2. Easy-to-use platform: The Matlab-LinCon solution provides a friendly
communication GUI interface which enables users to communicate with
LinCon-8000 target hardware conveniently.

3. Reduce the design cycle of your product: This Matlab-LinCon solution
combines LinCon-8000 with MATLAB/Simulink/Stateflow which provides
users the “model-based” control design approach and this approach is a
timesaving and cost-effective approach. Therefore engineers can work
with a single model of a function or a complete system in an integrated
software environment.

4. The extensibility of 1/0 driver blocks: This Matlab-LinCon solution is
based on the LinCon-8000 controller which provides 3 or 7 expansion
slots. Currently, Matlab-LinCon driver provides over 20 I/O blocks to
cooperate with Matlab development environment, which including DI, DO,
DIO, Al, AO, and Relay blocks. More I/0 blocks will be supported in the
future.

5. The Open Source Code :
The source code produced by Matlab RTW is open for users.
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1.3. Limitations

The MATLAB-LIinCon Driver only supports single tasking and Fixed-step

modes, due to the limitations of the RTW Embedded Coder.

1. Single tasking: In Simulink, single tasking means that only one sample

rate can be used in the whole control system. That is, every block must
have the same sampling rate. It is suggested that users set the Sample
time to be “ -1 “ when the option is available in the block.

Block Parameters: Step

—aten

Cutput a step.

— Parameters
Step time:

f1

Initial value:

|I:|
Final value:

B

SamE].e time:

i
v [nterpret vector parametsrs az 1-T0

[v Enable zero crossing detection

OK | Comel |  EHelp

| Apply |

2. Fixed-step: Because the RTW 4.x or 5.0 have

not supported variable step

time, the Solver options on the Simulation Parameters dialog box can only

be set to Fixed-step.

B Bimulation Parameters: untitled

Solver

Simulation time

Stark tirne: I 0.0

Sokver oolion

Stop tirme: | 10.0

Wu:urkq:uau:el.-’Dl Diagnu:ustiml .-’-'u:lvanu:edl Heal-TimeWurk&hupl

=101 x|

Type: |Fixed-ztep *

Idiscrete [0 conbinuous states]

=l

Fixed step size: I 0.00z2

Qutput options

=

Refine output

tode: ISingIeTasking 'I

Refine factar: I 1

K | Cancell

Help | Apply |
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built-in Simulink blocks yet:

1. Simulink\Continuous
- No blocks in this library are supported

2. Simulink\Discrete
- First-Order Hold

3. Simulink\Function and Tables
-  MATLAB Fcn

4. Simulink\Math
- Algebraic Constraint
- Matrix Gain

5. Simulink\Nonlinear
- Rate Limiter

6. Simulink\Signhals & System
- Bus Selector
- IC

7. Simulink\Sinks
- XY Graph
- Display
- To File

8. Simulink\Sources
- Clock
- Chirp Signal
- Pulse Generator
- Ramp
- Repeating Sequence
- Signal Generator
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1.4. Module list supported for Matlab-LinCon Driver

The following table is a list of currently supported 1-8000 1/0O modules by
Matlab-LinCon Driver. They include : DI, DO, DIO, Al, AO, Relay and Encoder
modules. If users want to get more information about the specification or
function of these modules, please visit the website
( http://www.icpdas.com/products/PAC/lincon-8000/matlab_lincon.htm) to
obtain the current driver situation and download the related documents and
latest driver.

Type Description Module Model
DI Digital input module 1-8040, 1-8051, 1-8052,1-8053,
1-8058
DO Digital output module [-8041, 1-8056, 1-8057
DIO Digital input & output module [I-8042, 1-8054, 1-8055, 1-8063
Al Analog input module [-8017H
AO Analog output module 1-8024
Relay |Relay output module 1-8060, 1-8064
Encoder |Encoder counter module 1-8090
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2. Software Installation

Before installing the MATLAB-LinCon Driver, users need to check :
(2) If Matlab v6.5 software development system installed in the operation
system.
(2) The requirement toolbox of the MATLAB software for Matlab-LinCon
solution is listed as follows:
> MATLAB 6.5is installed.
Simulink 5.0 installed.
Real-Time Workshop 5.0 installed.
Real-Time Workshop Embedded Coder 3.0 installed.
Stateflow and Stateflow Coder 5.0 (it is optional if users needs the
function. )

YV V V V

Note that current solution is only tested in the Window system, which is
Win98/2000/XP. In the following sections, we will demonstrate the installation
procedures step by step to make everything registered correctly.

2.1. Driver Installation

Step 1: Insert the LinCon-8000 CD and enter the Matlab-LinCon Driver
directory : \ Matlab_LinCon \ Driver \ Ver1.0 \ or in the web path:
http://www.icpdas.com/products/PAC/lincon-8000/download.htm can
be downloaded. The files listed should look like the figure below.
Double click “Setup.exe” to start the installation procedure.

: o= = e — 3 I
H B =2 B &8 &8 &
layautbm lang.dat oz dat CINETERIEX. sl hdx _uzerl hdr datal hdr

H F =2 @ @ 3

setup lid DATA TAG _ayzl cab _nzerl cah datal cah SETIIE.INI

N & 3 XN

_IEDelexe Setup exe _fetupdll stup bmp

setup i

Step 2: An ICPDAS MATLAB-LIinCon solution logo will appear and then click
“Next” button to continue.
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Download

_— Upload LinCon-8000
- Y

| Model.mdl 9 __MNodel.exe

@ Ethernet

Control S = 1‘ Signal
Feedback

Output

—

ICP DAS MATLAB solution logo

‘welcome to the M atlab Diess fioe 18000 Setup
program. T his program wall install Matlab Driver for
= 2000 cn wour computer.

It iz strongly recommended that pou sxit all Windows programs
before running s Sebup program,

Click Cancel bo quk Setup and then close 20w programs pou
havve running. Chek Mest to continis with the Setup program.

SRMINGE This program is protected by copyight law and
intemrational irealies.

Unauthedized ieproduction or dishibution of this progranm, o any
porttion of &, maw resull i seseere civil and criminal penakies. and
will bee prazecuted o he masmum exbent possble under by,

The “Welcome” dialog box

Step 3: The Installation directory for MATLAB dialog box shows the current
directory information that MATLAB software has been installed, as
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shown in the figure below. The default MATALB folder is

“C:\Matlab6p5”. If MATALB 6.5 was not installed on the default
path, users must click the Browse button to choose the correct
path. Otherwise, the MATLAB Solution Toolkit will not work
properly. Press “Next” to the next step.

Pleaze specify the MATLAB root directary in wour system.
By default, it iz located in the folder 'C:AMAT LABERS'.

If the default value matches with your setting, click Mest to
continue. Othenaize, click Browse and zelect another folder.

T'ou can chooze not ko install ICP DAS MATLAB Solution Toalkit
for |-8438 by clicking Cancel to exit Setup.

" Destination Folder

—
CAMATLABERS (_ Bowse. |

< Back

Cancel

Specify the MATLAB root directory

Step 4: After copying files has been completed successfully, the Setup
Complete dialog box appears. Click “Einish” to exit the installation
program.

Complete

Setup has finizhed instaling ICP DAS MATLAR Solution Toalkit
far |-8w38 on your computer.

Setup can launch the Read Me file and ICP DAS MATLAB
Salution Toolkit for [-8238. Choose the options pou want below.

Click Finizh to complete Setup.
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Step 5: After the installation has been completed, Please reboot your
system to let the settings take effect.

Eestarting Windows

Setup haz finizhed copying files to pour computer. Before you can
uze the program, pou must restart Windows ar your computer.

Chioose one of the following options and click 0K ta finish zetup.

" “es, | want to restart my computer now.

% Mo, | will restart my computer later

OF.

Reboot your system

Step 6: After reboot, “C:/7188/MATLAB” (default) directory will be
established automatically and the necessary files are placed in it.

[ Note ]

1. Users can also download the latest Matlab_LinCon_Driver for Matlab v6.5
from the web path :
http://www.icpdas.com/PAC/lincon-8000/download.htm.
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3. How to work with MATLAB/Simulink

This chapter gives an example to demonstrate how to construct your
control model with Matlab-LinCon driver blocks by using MATLAB/Simulink. In
the meanwhile, users will learn how to build the model into an executable file
by employing RTW and RTW Embedded Coder. In the last two sections of this
chapter, we will also show you how to cooperate the Stateflow Coder with
Matlab-LinCon driver blockset. After you completely follow this chapter
instruction, it is expected that you can construct your own model, and build it
into an executable file and download it to the LinCon-8000 target system for
application. Finally you can easily start your own project and upload the data
for further analysis.

3.1. Create a control model using Simulink

To start Simulink, you must first start MATLAB. And then you can start
Simulink by clicking the Simulink icon ® onthe MATLAB toolbar.

+} MATLAB

File Edit Wiew Web Window Help

O 0 o0 o0 o= || 7 | Current Directory: | prpaTLaBepsiwark

|Nam‘e Bize Bytes Clazs

On Microsoft Windows platform, starting Simulink displays the Simulink
Library Browser window as shown below.

[ Simulink Library Browser
File Edit Wiew Help

O & A find ||
Continuons: sirmlinkCentinues

o e & T 5

P2 Continunus Continnous

#1-| Discontinuities

3| Discrete

2| Look-Up Tables

2| Math Operations

#1-| Model Verification (&}

3| Model-Wide tilities

2o Ports & Subsystems ez

| Bignal Attribites

221 Signal Routing "

] Binks

2o Bources

3| User-Defined Functions E
i W Aercspace Blocksst " Misc %igﬁ;é;dee
- Wb CDMA Refersnce Blockset i
i+ W] Comumnications Blocksst

W Control Swstem Toalbax 8 &

S | 27
Feadw

&

Discontinuities
|

Discrete

Look-Up Tables

Math Cperations

Model Verifieation

Pl 27 LF

=

e
Q4

Ports &
Subsysterms

3
w
:

| £
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Then 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 model window.

[*] Simulink Library Browser M=)
File Edit View Help
Cij <44 find |
Continuous: simmlink{Continuons
3 Continuaus " Continnous
#1| Discontinuities 3l NAn |
] Diserete ) \ Discontinni...
# Look-p Tables "ﬂ
#3| Math Operations E Tipsstdte
3 Madel Verification ]
] Madel- Wide Utilitiss Look-Tp
J| e R
3| Ports & Subsystems &
| Bignal Attributes + =] M
- Bignal Routing ¥l = ®| Operations
£ ) | 2 & | aeaa bl
Ready

File Edit ¥iew 3Simulation Format  Tool:  Help
O S H&| % B o ofm
F100% . . ioded 5

Here, we offer a simple PID controller model to you, and show you how to
create a model. The completed block diagram of the model looks like the figure
below.
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EEx

File Edit ¥iew Simolation Formet Tools Help

D Df“ E é B ;f..: Sk » _ iNDm’nﬁl - ﬁ @ ¥ a B @

d001_sim.mdl

Simulation with PID

Ready 100% ‘Adnhe Aicrobat Professional - [8438_8838_User_ Menual pd:
= == — —

To create this model, you need to copy blocks to the model from the
Simulink block libraries. For example, to copy a Step block to the model
window, follow these steps:

1. First expands the Library Browser tree to display the blocks in the
Sources library. Do this by clicking the Sources node to display the
Sources library blocks.

2. Choose the Step block. Then drag the Step block from the browser and
drop it to the model. Now the model window should look like the figure
below.

File Edit ¥iew Zimulation Formmat Tools Help
O ed& $BE 5 - p =i

Step

1100% ' ' oded5
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Copy the rest of the blocks in a similar method from other libraries to the

model. After all the blocks are copied to the model, it should look like the figure
below.

i} doo1_sim *
File Edit Wiew EZimolation Format Tools Help

O =EE HE S0z p o= [Nomal vl B & BE | ®

d001_sim.mdl

Iy © =

Step - [ ——
e Flant2 Scope2

Simulation without PID

o B 9 9 ~

T

o 2 b
21

Integrator

Simulation with PID
Fasly i odod

It's time to connect these blocks. To connect one block with another, just
select one block, and position the mouse cursor over the output port of the
block. Notice that the cursor shape changes to crosshairs. Click the left mouse
button and move the cursor to the input port of another block and then the
blocks are connected.

However, we also need to connect one existed line to the input port of
another block. This line is called branch line. Drawing a branch, please follow
these steps as follows :

1. First, put the cursor on the existing line.

2. Click the right mouse button and then drag the cursor to the input port of
another block.

3. Release the mouse button when the cursor shape changes to

double-lined crosshairs as shown in the figure below.
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File Edit Wiew EZimolation Format Tools Help

OFE& B8 92 » » Nomel vl B & BE | ®

d001_sim.mdl

- iz
daniz)
Step T Plant2 Scopel

Simulation without PID

¥
w ¥
. 4

Branch Line

Simulation with PID

Ready 100% oded

After finish the connection of these blocks, the model should look like the
model at the beginning of this section.

Now we need to set the simulation parameters by choosing Simulation
parameters from the Simulation menu. Set the options as follows:
» Stop time : 20
» Solver options : Fixed-step
» Fixed step size : 0.005
» Mode : Single Tasking

Here, we set Solver options to Fixed-step and Mode to Single Tasking.
The reason is that the RTW Embedded Coder does not support variable step
time yet. To compare the result of simulation with experiment fairly, the setting
is suggested.
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-} Simulation Parameters: d001_sim

Salver

Wu:urkspau:el;"[ll Diagnu:ustiu:$| .ﬁ.dvanced‘ Real-Time Wu:urksh-:up|

Simulation bime
Stark tirne: | 0.0 Stop time: I 20

Saolver options
Type: i Fised-ztep - ]l | oded [Funge-Kutta) j

Fized step size: ] 0.00% Mode: |SingleTasking =

utput options

k. | Eann::el| Help |

Click the “OK” button to set the options. To start the simuloation of the
model by clicking the “Start simulation” button ' * on the toolbar of the model
window. Then the result of simulation can be watched by double clicking the
scope block. Press the “Autoscale” button in the “Scope” window and then it
will show the appropriate scale. ( Refer to the figure below )

<) [Scope?

SH LR L
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3.2. Simulink model combines ICPDAS driver

If the result of simulation is satisfied, users need to replace the “plant
block” with “I-8000 modules driver blocks of ICPDAS”. To add 1-8000 driver
blocks to the model, please follow these steps :

Step 1: Add the “SYS_INIT” block from the System block library.
1 simulink Library Browser
Filz Edit ¥iew Help
Ol = 2 find ||
SYS_INIT: Initislize the LA000 contucl system,

# B Simulink ~
= W Aerospace Blocksat
- | CDMA Reference Blockset
i BB Communisations Blockset i == | Read FromEEF
B Control Systern Toolbox
Dials & (avges Blockset
| Embedded Tarzet for ICPDAS LinCon-8000 I .
S Al = Wiit ToEEP
] 40
] DI
#] DIO
#] DO
2| Encoder
%] RELAY
ClEwen)

Headxy

DataToFile

E

£

Step 2: Remove the Plant subsystem block and copy an 1-8024 and an
[-8017H block from the Al and AO library respectively.

[*% simulink Library Browser
File Edit WView Help

O = . find ||
1-8024 - 4channel 14-bit smalog output module,

e -

- W Aerospace Blockset |:|

| B4 CDMA Refersges Hlocks: ! p—
B Ree e [ Simulink Library Browser =]
W ContolSystef B, Edit Yiew Help

- W Disls & Gavgd =

= W Embedded Ty [ @ =8 mnd |

BRI

0

# Al I-8017H : 14it 100K ssrnpling wate, Bchannel snelog input module.
e

& DI = 5 Simulink ~ ]

& DO % W] ferospace Blockset T [ ‘

i e W8 CDMA Reference Blockset —

& Encoder | |\ | Communications Blocksst

E RELAY B! Control Systern Toolbox
B System | o Wb Dials & Ganges Blocksst

o Wl Embedded Ted w5 Erabedded Torget for ICPDAS LinCon-8000
- W Embedded Tag = —

o Tl Foed-Foint B ) 40
Eeady -

Matlab_LinCon User Manual, July/2006, Ver.1.0 ----- 19



Matlab_LinCon User Manual

Step 3: Replace the “Scope” block with the

[*} simulink Library Browser

“DataToFile” driver block.

Fil: Edit

View Help

[ = 44 Find ||

] EJ Aerospace Blockset
i+ W@l CDMA Reference Blocksst
- Bl Commrdeations Blocksst
W@ Control System Toolbox
] EJ Dials & Ganges Blocksst
= W@ Embedded Target for ICFDAS LinCon-8000
2] Al
] A0
3 DI
&+ DIO
2] DO
#+| Encoder
#+| RELAY
- System

Ready

DataToFile: Wiite fime snd input to specified MAT file in sour foumat, Tirre is in uonr 1.

» =2 | Read FromEEF
SYS_INIT
s Write ToEEP

Step 4: Connect the blocks as shown in the following figure.

[} d001_act *

=1

Fil= Edit View gimulation Fomet Tools Help
Oed& ©BEE | < » oo |Noms e BRE L ®
doo1_act.mdl
ICFDAS
LinCon-8000
Embedded Cantraller
SYS_INIT
Signal
Collection
Output
|GPDAS
L P 0 DiataTaFile
Block
Saturation
DataToFile
1-8024  [-B017H
AO Al
Feedback
Reality
Eeady [100% [Foeed StepDiscrete

Matlab_LinCon User Manual, July/2006, Ver.1.0



Matlab_LinCon User Manual

After the above steps are done, the model with the ICPDAS [-8000 driver
blocks is ready for built into the executable file.
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3.3. Build the Model to Executable file by RTW

In this section, we will introduce how to convert the model created in the
previous section into an .exe file by RTW. Please follow these steps :

Step 1: Click the “Simulation / Simulation parameters”

(514001 act
File Edit View BEinuisdsn® Format Tool: Help

M .]3'? ] é Start Chl+ T Py ,] @ H
alatic pas
d001_act.  Mechanical envirorment. . ;

| ICROAS

v Normal LinCan-8000
Arccelerator Embedded Controller
Erternal
= S IMIT

Step 2: On the dialog box that displays, select Type as Fixed-step, Mode as
Single Tasking in the “Solver options” field.

-} Bimulation Parameters: d001_act

Salver

Wnrkspacelf'ljj Diagnnstics| .ﬂ.dvanced‘ Fieal-Ti.meWDrkshan

Simulation trie
Start e | n.n Stop time; 1 20

Salver options

Type: 1Fi>:ed-step o 1|:|i3c:rete [ho continuaus states) Li

Fized step size: ] 0.005 Mode:; iSingIeTasking vj I

[utput options

Ok ] Cancel

Help |
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Step 3: Then click the “Real-Time Workshop” tab and select “Target

configuration” item from “Category” field. Then click the “Browse”
button to open the “System Target File Browser” window.

» ) Simulation Farameters: d001_act

Real-Time Woarkzhop

| Build

Su:ulver| Wu:urkspau:el;"ll'l| Diagnu:ustiu:$| .ﬁ.dvancedl

Cateqgary; i Target canfiguration

Configuration
Swstern target file; 1 LirnCarte

Template makefile: | LinCar i

b ake command: ] make LinCon

[~ Generate code anly Statefow options.., I

k. | Eann::el| Help |

Step 4: On the “System Target File Browser” dialog, select the
“LinCon-8000 Embedded Target” option and then click the OK
button.

+ ) System Target File Browser: d001_ act

| Syatem target file | Description

Esap2.tlc LSEM-LENP? Dats Definition Target

dreotic DOS(46GW) Real-Time Target

ert.tle BRIW Embedded Codex

erk.tle Visnal G/C++ Project Makefile enly for the RIW Embedded Codex

grtitie Generic Real-Time Target

grE.tIic Figsual CT/6H+ Project Makefile only for the "grt® targer

grt mallgc.tlc Eeneric Beal-Time Target with dymamic memory allocacion

iR S BN P i il = TIIE  "QrT o malloc" target
al mbedned Arge

i3 8 S T =0 PPN 3
npcSSbnil.Ele
mResS5re, tle

rtwin.tlc

rtwsfcn,tlc
Ti cefbl.tlc
cornado.tle

telgorithm £xporc)
{procesace-in-—the-lo

{reel-time Target)

i 8 W s ]

LAMAERIIE 18 s e LU M LI L
Enbedded Target for Monerole MPCS55
Embedded Target Tfor Morprola MPESRSSH

caek led.tlc {Betae) LE/Q (Lyni-Embedded OSEK) Beal-Time Target
raim,.tle Bapid Simulation Target

Beal-Time Windows Target

S—function Target

Targer for Texas Instruments{cm) TMS320C6000: DSP
Tornado (ViWorks) Beal-Time Target

op)

Selection: | D\MATIARSpS \rowic\I Bxxi\LinCen.tlc

4

Cancel
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Step 5: Select “ERT code generation options (1)” (for MATLAB 6.5) in the
Category field. Check the Terminate function required and Single
output/update function options on the pane.

» ) Simulation Farameters: d001_act

5:::|ver| Wu:urkspau:el;"ll'll Diagnu:ustiu:$| .ﬁ.dvanced| Real-Time Warkshop

Buald

[Eategu:ur_l,l: ER

Options
[ M&T-file loggitg

[ Inbeger code only
[ lnitialize internal data

[ Initialize external 1 /0 data

v Single output/update function

[w Terminate function required ]

I lhsert block descriptions in code

k. | Eann::el| Help |

Step 6: For MATLAB 6.5, you have to select “ERT code generation options
(3)” from the Category field. Cancel “Generate an example main
program” option.

» ) Simulation Farameters: d001_act

5:::|ver| Wu:urkspau:el;"ll'll Diagnu:ustiu:$| .ﬁ.dvanced| Real-Timne Warkshop

BESWE R T code generation opticns (3] Buald

[ ptions
[ [ Generate an example mait program ]

T arget operating systenm ] Farsb oAl wampl _J

| Generate reusable code

Reuzable code error diagnostic: |: _J

[ Suppress emor statug inrealtime model data stroctune

T arget floating point math envircnment; ].-’-‘-.NSI_E LJ
k. | Cancel | Help |
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Step 7: When the above steps finished, click the “Build” button to start to

convert the model to executable file.

« ) | Simulation Parameters: d001_act

Salver Wu:urkspacel;"ll'll Diagnustics| .ﬁ.dvanced‘ Real-Time Warkshop

(BE1Clalul iU T arget oonfigueation Build

Configuration

System target file: 1 LinCon.tlc Browsze....

Template makefile: ] LinCan: it

take command: ] make_LinCon

[ Generate code onlp Stateflow options. .,

] 4 ] Eancel| Help l

Step 8: After the process completed successfully, the message in the
MATLAB command window looks like as the following figure.

+) MATLAB EHE“E
Fle Edit Wiew Web Window Help
D@ | @ e 0| B 7 CurentDirectory | pptgnEmaTLABDemos v|D

Current: Directory

| D-\TIBBEMMATLAR Dem |D Sk . I### Writing hesder file 4001 act.h 1
i### Writing header file 4001 act tvpes h

“‘“ s 1o T loge weiting header ile 4001 sct private.h

(7001 _act Folder !### Writing source file d001 act_data c

D.dDDI_act_exe BYE Fil !### Writing header file autohuild.h

B2 3001 ot il ode] i### TLC code generation complate.

' - ### Include Fixed-Point Blockset directories

Bdﬂﬂl_sim.mdl Hode ] !### d001_act mk which iz generated from D-SMATLABRpSSctwteh] BexBA\LinCon_tmf 1z up te

Bdﬂﬂ&mdl Model !### Fuilding 4001 act: 001 act . bat

Bdﬂm.mdl Wodel iarm-linux-gcc -¢ -IMODEL=d001 act -DERT -DMUMET=1 -DOWERTEPFCH=1 - IC:‘cwgwinilintc
larm-linux—gcc -¢ -IMODEL=d001_act -DERT -INTM3T=1 -DONESTEFFCN=1 -IC:ScwewiniLinCe
ani-linux-gee -¢ -DMODEL=4001 act -IERT -DNMST=1 -DONEATEPFCN=1 -10:‘cyvewin'Lintc
!arm-linux-gcc - FEENTRANT -I6:-ScygwinsLintondkinclude -1C: foyamin/lincondkfam-1in.
i### Created executahle: 4001 act exe
|##ﬂ Buccessful completion of Real-Time Workshop build procedure for model: d001 act I

I 5, i

Workspace  Current Directony IR 5

4\ Start
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3.4. Program downloading & data uploading

After the build process is completed, the executable file will be generated
automatically. Then the GUI communication interface will appear later. So
users can download the .exe file to the LinCon-8000 embedded controller
through it. Or users can type “gui8000” at the MATLAB prompt, and the GUI
communication interface will also appear. The GUI figure shows as below :

- ) 18000 Sexies User Intexrface

TCRAP |
Connect
Connect to :
=t
e |19 | 18 | o | 2m
:i':"-'-"|ll 1=
Port | 10000 Sat NET l
] [ 2t
Message
TCP/IP Mode "
Exit Gl
STaTUS Mot Connected

Please follow these steps to download the program to the LinCon-8000
target system.

Step 1: Type “gui8000“ at the MATLAB prompt and the GUI will appear. Then
type the “LinCon IP address ( like 192.168.0.200 )" in IP field of GUI
and port number is “10000” (default) for LinCon TCP Server which
is placed in the /mnt/hda/matlab/mat_server.exe of LinCon ). Then
click the “connect” button and the message of “Connection is
established” will show up. ( Note : Remember to setup network of
PC and the LinCon-8000 in the same LAN. Then the connection
between “Matlab TCP Client” and “LinCon TCP Server” will be
established.)
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- ) 18000 Sexies User Intexrface 5ig|
TCPAP | '
Disconnect
Connect to :
Start
e | 192 | 182 | 0 | 200
Download
Port | 10000 Set NET I
[l ered
= |
Message
[ Connection is established ] n
Exit GLI
STATLS Connection iz established I

Step 2: Click the “Download” button and select the file you want to download
to the LinCon-8000. The download progress will show the percentage
of completion. After the execution file in PC is downloaded to the
LinCon, it will be saved with the fixed name — matapp in the path :
/mnt/hda/matlab/.

Select File to Download d |

Lok in: I'a Demos j - £ Eo-

I sfpri

File name: |dI]EI1 Open

Filez of type: | * BHE j Cancel
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| TCRAP |

Connect to :

[Discornect

Start:

i |19 [ es | o [ z2m
Dawnload

Port | 10000 SetNET |

—— Download 45%
N

STATLIS Conrection iz established

Step 3: If users want to execute the downloaded program, just click the “Start”
button. In the meanwhile, the message of “Program is running” will
show up.

-} 18000 Sexies Dser Interface E]|i'_ig|
TCRAP | N

Connect to :

Discomnest |

e | 192 | e | o | 2m : .
Bt el=i]
Port [ 10000 SetNET |
L Lalered
Message
Frogram is running o
: I Exit GLII

SIT;i'-.TLIS Connection is established

Step 4: After the program is executed successfully, users can click the “Stop”
button to stop the program. After the program stopped, users can click
the “Upload” button to upload the data from LinCon-8000. The upload
data will be saved in a file -- “tcpdata.mat” (It is fixed ) and it will be
placed in the current working directory.
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/18000 Sories User Iuterface

TCRAP |

Connect to :

ip | 192 |

Port !1EIEIEIEI

18 | 0 | 200

SetNET |

[ [B%]

Gl

=

Eimlllelete

STATUS

Connection iz established

Step 5: To close the GUI communication interface, users can click the

“Exit GUI” button or &4 on the right-upper corner of GUI.
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3.5. Working with Stateflow

What is Stateflow?
Stateflow is a graphical design and development tool for control and

supervisory logic. The advantage of Stateflow are as follows :

» Visually model and simulate complex reactive systems based on finite
state machine theory.

» Design and develop deterministic, supervisory control systems.

» Easily modify your design, evaluate the results, and verify the system’s
behavior at any stage of your design.

To get more information about the Stateflow, please visit the website
http://www.mathworks.com/products/stateflow.

How to work with Stateflow
Here just explain the difference from the section 3.4. Other parts are all
the same. To configure the Stateflow Coder options, please follow these steps:

Step 1: On the “Simulation Parameters” dialog box, click the “Real-Time
Workshop” tab and then click “Stateflow options” button.

» ) Simulation Farameters: d001_act

Calver Wu:urkspau:el;"[ll Diagnu:ustiu:$| .ﬁ.dvanced‘ Real-Timne Warkshop

Cateqgarny; % Target canfiguration L] Buald

Configuration

Systemn target file: | LinCan. o Browsze. .

Template makefils: | LinCar i

b ake command: | make LinCon

[~ Generate code anly I Statefow options.., l

k. | Eann::el| Help |

Step 2: When the “Stateflow RTW Target Builder” dialog box appears, click
the “Coder Options...” button.
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<} Stateflow ETW Target Builder

Target HMame: rtw [Feal-Time “Workshop)
Parent: [machine] d00Z2
Target Language: AMNS|-C

|Hea| Time YWWorkshop build

BT Build
Target Options ... Jl Coder Options ... I

v Lse settings for all ibraries
Degcription:

Document Link: ]

Ok J EanceIJ Help Apply J

Step 3: Check the two following options and then click “OK” button to apply
the setting.
(1) Use chart names with no mangling
(2) Use bitsets for storing state configuration

) Etatetlow ETW Coder Options E||§|®

Target Hame: 1w [Real-Time “Workzhop]

r Coder Options
[ Comments in generated code

[ Prezere symbol names

I Append spmbol names with parent names
|[ v Usze chart names with no manaling

v Usze bitsets for storing state configuration

I Use bitzets for stonng boolean data

ok, I Eancel] Help I Apply J

Step 4: Click the “RTW Build” button to start the build process. When the
build process is completed successfully, an executable file will be
created in the current directory.

« ) Stateflow ETW Target Builder

Target Mame: bw [Feal-Time "Workshop)
Parent: [machine] dO02
Target Language: AMNS|-C

Real-Time “orkshop build - =
: RTYW Build | ]
Target Options .., ] Coder Options. .. ot

v Usze settings for all libraries

Description:

Crocument Link: ]

ok ] Cancel Help ] Apply
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4. Demos

In the following sections, we will introduce the usage of the 1-8000 driver
blocks by a series of demos, including DI, DO, Al, AO and Relay.

4.1. DI & DO Modules

Introduction

Digital I/O interfaces are frequently used for the control system. In this
section, we will guide users how to use the DI and DO driver block by an
1-8053 module and an I-8057 module.

The 1-8057 driver block expects a value smaller than 65535 from its input
port. This is because 1-8057 module is a 16-channel digital input module. If you
assign a value 5 to the 1-8057 module, then the channel 0 and channel 2 of the
1-8057 module will be set ON.

The 1-8053 driver block will output a value 1 from the individual port if the
corresponding channel of the module acquires a digital input. Otherwise, it will
output a value 0.

Demonstration

This demonstration uses 2 DO channels of 1-8057 module and 2 DI
channels of 1-8053 module to test the digital input and digital output function.
The digital output channels are connected to digital input channels. The
following steps describe how to create and implement the experiment of digital
input/output modules.

Step 1: Create a new model window and copy SYS_INIT, I-8053, and 1-8057

blocks from the System, DI, and DO library to the model window
respectively.
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[ simulink Library Browser

File Edit ¥iew Help

O (& 4 Find ||

1-8053 : Isalated digited input moduleCringle ended).

+- W@ Simnlink

+- W@ Aerospace Blockset

+- @ CDM4 Reference Blocksst

+ W@ Commurdeations Blockset
B Control Systemn Toolbox

+ | Dials & CGanges Blockset

= N Embedded Target for ICPDAS

] Al

] A0
] DIO
#] Do

1-2040
1-2051
1-8052
1-8058
3] DO
#] Encoder
3| RELAY
| Syaterm
3
Ready

[-2041

[-8056

DataToFile

© |Resthonzer

| VWrite ToEER

| ™
1K1

Step 2: Double-click on the 1-8053 block and type [0 1] in the “Input channel”

field. And select the slot number of the

[-8053 module that is

according to the position of 8053 in the LinCon-8000.

Block Parameters: [-8053
S-Function {mask)
Ienlated digital tnput module (zingle ended).

Parameters
Input chamne] ;

(01 ]
(Slot: |

o]

Cancel |

Help

Lpply |

Step 3: In a similar method, open the [-8057 dialog box and select the slot
number where 1-8057 module is mounted in the LinCon-8000.
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Block Parameters: [-8057
B-Function (mazk)
Iznlated O .C. output module.

Parameters

Aot .
0K | Crrreel |

Help | hooly |

Step 4: Copy two “Gain” and one “Sum” blocks to the model from the
“Simulink / Math Operations” library.

Step 5: Connect all the blocks as shown in the following figure.

File Edit View 2Stmulation Format Tool: Help

D= EE Em » = |Nommsl x| & & B E
ICRDAS
LinCon-8000

Emhedded Contraller

Zaini

[-2053

Zain
1 AD{: — |+

SYE_IMNIT

—

Digital Cutput

Slot: 2

Constant

Eeady 100%

oded5

[-2057

Step 6: Build the model to executable file. The process are all the same as

section 3.3.
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4.2. Al Modules

In this section, we will introduce how to use the Al driver block, and a
demo model will be presented.

Floating or Hex Input Type

The Al driver block supports two types of input values, floating and hex.
When the input type is set to floating, the output port will output a value, which
is the same with the voltage measured from the corresponding channel. If the
input type is set to hex, the output port will output a value between -8192 and
8191 (This value is affected by the Voltage range; ex. When the voltage range
is set to +/-10V, the output port will output a value -4096 while the
corresponding channel acquires a -5V analog input.).

Block Parameters: I-8017H |

—i-Function (mask)
14-hit 100K sampling rate, 8-chanme] analag imput maodule.

— Parameters
Chanmnel

[D1234567]

Voltage range : [+ 107

L L L

Slat ||:|
¢ Type of Valve  [Floating o
0K e | Help bpply |

Demonstration

This demonstration uses 1 [-8017H and 1 DataToFile driver block to test
the analog input function. By using the DataToFile driver block, the data
acquired from the 1-8017H module can be uploaded to PC for analysis. The
following steps describe how to create and implement the experiment.

Step 1: Create a new model window and copy SYS_INIT, 1-8017H, and

DataToFile blocks from the System and Al library to the model window
respectively.
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[ Simulink Library Browssr = (=] B

Ele Edit Yiew Help

D & 4 o ||

DataToFile: Wote tirne and input $0 specified MAT file in sow fowmat. Tome is

inopow 1.

Simulink Al
Aerospace Blockset
CDMA Reference Blockset
Communications Blockset
Control System Toolbox
DSF Blockset

Dials 8 Gauges Blockset
Embedded Target for ICPD: nputmodule,
2] Al

3 A0

3 DI

2| DIO

2| DO

3 Encoder

[
e
e

[#] - [#]

| W |SYS_INIT

- F-F

Step 2: Double-click on the 1-8017H block, and then the dialog box appears.
In this demo, we use all the channels, soenter [0 123456 7] in the
“Channel” field. Then set voltage range as +/-10V, and specify the slot
where 1-8017H module is mounted. Finally, set Type of Value to

Floating.
BElock Parameters; I-8017H |

—a-Fuanction (mask)
14-hit 100K sampling rate, 8-chamnel analog tnput modnle.

— Paraimeters

C
€ [D1z2245867]

Voltage range © |+~ 107
3ot ID

{ }rpeof‘.falue:im,jiﬁ_n_%)
oK | Comal | R

Lef Le] L]

Step 3: In a similar manner, open the DataToFile dialog box and the filename
is fixed — tcpdata.mat. Enter 1 in the “Decimation” field, and then the
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analog input signal will be recorded in every sampling time interval.

-~ &-Functon fmask)
| Weite ime and tnputta specified MA T fils i vou format. Time f= in row
(1.

Parameters

Filename | t;uj_::%.ta..n

Step 4: Copy one Mux block to the model window from the Simulink/Signal
Routing (for MATLAB 6.5).

Step 5: Connect all the blocks as shown in the figure below.

Elamni * =10 x|
File Edit View Simulation Format Tool: Help

D @E& & e b = o =] b4 B |

ICPDAS
l2a3s
Embedded Controller

SYE_INIT

ICPDAS
CrataToFile
Block

~ @t oW k= O

CrataToFile

18017 H

Ready 100% =000 Fied StepDiscrete
| | | | 4

Step 6: Click Simulation parameters from the Simulation menu on the model
window. When the dialog box appears, configure the RTW options
(refer to section 3.3). And then click Build button to start the build
process.

Step 7: When the build process ends successfully, download the control

program generated to the LinCon-8000 and upload the experiment
data for further analysis (refer to section 3.4).
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Step 8: If the stop time that you specified is up, you can start the data
uploading. After the uploading process is completed, use the built-in
MATLAB scripts to plot the result. It would look like the figure below.
For Example :

plot ( tcpdata(d, :), tcpdata(2, :) )

1.8

T

:

|
16F-------———------- e

|

|

|

e

T

0.8~

Voltage (V)

| |

| |
06k L ]

| |

| |

| |

O ————————

| |
l l
0.2 - e R E LT T
| |
| |
| |
L L

0 5 10 15
Time (s)
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4.3. AO Modules

This section attempts to make you familiar with the usage of the 1-8024
module, which is a 4-channel and 14-bit analog output module. In the
beginning of this section, we will give you a detailed introduction of the 1-8024
driver block. And then a demonstration will be presented in the rest of this
section.

Introduction to 1-8024 driver block

On the dialog box of the 1-8024 driver block, you can select the outputs of
the 1-8024 module as either “Voltage Out” or “Current Out”. If you select
“Voltage Out” in the “Output Mode” field, an output range between +10V
and —10V will be available; otherwise, a current between 0 and 20 mA will be
instead.

Elock Parameters: [-8024 |
—a-Function (mask)
4-channel 14-bit analog output module.

Type of Value IFlu:nating j

0K | Comel | Help | ool |

Furthermore, the input type of the 1-8024 driver block can be either
“Floating” or “Hex”.
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Demonstration

In this demo, we use 1 channel of the I-8024 module and 1 channel of the
[-8017H module. Then channel 0 of 1-8024 module is physically connected to
channel 0 of 1-8017H module. After the physical wire connection is done, send
a sine wave to the input port of the 1-8024 driver block. The following figures
describe the steps by which this demo is created and implemented.

—a-Function (mask)

2

4-channel 14-bit analog output module.

— Parameters

Cratput Mode : IVDliﬁge Ot
Output Chamel

[m123]

Gradi

|1

slot: [p

'( Tope of Value M Floating

_[KAQEY

Step 1: Create a new model in Simulink and insert a SYS_INIT block from the
System block library.

[ Simulink Library Browssr =0l =l
File Edit View Help

[ = & Find ||
SYS_INIT: Initialime the T-R000 contiol sysherm,

----- W Control System Toolbox Al .
= B DSP Blockset e
= W Dials & Rlockse —

K tfor ICPDAS 3§ sewnt
..... _I a1
..... B A0
----- & DI
----- 3 DIO
..... 3 DO
----- #+ Encoder
----- # System
- arget for Motorola
e I I I I T O B Pl W
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Step 2: Copy the DataToFile block from the System block library to the model.

Simwlink Libracy Browser =10 =]
File Edit ¥iew Help
(] & < Find ||
DataToFile: %Wite fire and input to specified MAT file in sow foorvet. Thne is
in gow 1.

=¥ Embedded Target for ICPD &)
..... B Al

..... B AD —
..... %] DI e SYS_INIT
----- B DIO

----- = DO

----- 2+ Encoder

----- 2] AT
_ @ System ;
Step 3: In a similar manner, insert an 1-8024 block and an 1-8017H block

separately from the AO and Al block library.

Fil: Edit View Help

[ = & Find ||
I-8017H : 14-kit 100K swrpling e, -channel anslog input wodule.

W Control System Toolbox |
#- W DSP Elockset
= W Dials & Gauges Blockset
= W Eghedded Tareet for ICFDAS

[

Control System Toolbox -

DSP Blockset

Dials & Gauges Elockset

Embedded Target for ICPDAS
3 A

C2a0 D

‘

| DIO

]
2]
=]

fT999

I

Step 4: Double click on the 1-8024 block to setup the AO module. Here we use
channel 0 of the 1-8024 module, which is mounted on slot 2 of the
[-8xx8 embedded controller. And the output mode is set to “Voltage
Out”; the type of value is selected as “Floating”.
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=101 %]
il Edit Yew Somolshon Fomst Jools Help

O SH@ L0 s o =M @

&-change] 14- b amalog output mod s

~ Pazumelers

Outn ot T T |
Channel
<i[':'] I:'p' w0

(Gadny
|1 B0z
Sht: [2 =
m‘“v@ = icpoas
=} stuToFile

[ ok ] came | B | e | | %

‘ O TH ataToFila

Resdy (100% [ | FomdSpDicoe 4

Step 5: As to the setting of SYS_INIT and 1-8017H, please refer to the section
4.1 and 4.2.
Step 6: Add a Sin Wave block from the Simulink\Sources library.

Matlab_LinCon User Manual, July/2006, Ver.1.0 ----- 42



Matlab_LinCon User Manual

E! Simulink Library Browser
File Edit ¥iew Help

=101

[ = A Find ||

wsed. The pessrreters in the fuo types see welated thuough:

Harnplas pey pedod = 2¥pd ¢ (Frequency * Sample frve)

Sine Wave: Cutput o sine wavre whese the sine type determines the computationsal technique

-2 Continuous

-2 Discrete

-2 Look-Up Tables
-2 Math Operations
-2 Model WVerification

- 24 Model-Wide Utilities
--# Ports & Subsystems
-2+ Signal Attributes
-2 Signal Routing

G Sounces’ >
I-Defined Functions

Aerospace Elockset

- W8 Buffered DSPF
N

CDMA Reference Elockset
Communications Blockset
----- B Control System Toolbox

& B DEF Blockset
- W Dials & Gauges Elocksst

= W@l Simulink [ simin | From Workspace

-3 Discontinuities Frowm Fils

Crromind

Inl

Pulse Generator
Famp

Fandom Nuwmber
Repeating Requence
Bignal Fenerator

Signal Builder

=- B Embedded Target for ICPD 2

e q

S Y |

Step 7: Connect all blocks as shown in the figure below.

=400 ) ]
File Edit Wiew Simulation Format Tools Help
D|D”'E§|éﬁ'ﬁé|fﬁ€2|b llNDnnal "I|$|ﬂ
ICP DAL
12432
Embedded Contraller
SYES_INIT
il Lo
LuJ L
Sine MWave
l-2024
ICF DAL
u] . DataToFile
Block
E017H ataToFile
Ready [100% [1=000 [FizedStepDizcrete o
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Step 8: Click Simulation parameters from the Simulation menu to open the
Simulation Parameters dialog box. Then configure the RTW options
(refer to section 3.3) and press the Build button to start the build
process.

Step 9: When the build process ends successfully, download the .exe file
generated to the LinCon-8000 and run (refer to section 3.4).

Step 10:1If the stop time that you specified is up, you can start the data
uploading. After the uploading process is completed, use the built-in
MATLAB scripts to plot the result. It would look like the figure below.
For Example:

plot ( tcpdata(d, :), tcpdata(2, :) )

1.5H —

0.5 -

o
T

-0.5+

Voltage (V)

-2.5¢ —

0.5 1 15 2 25 3 3.5 4
Time (sec)
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4.4. Relay Modules

In the area of automatic control, the relay component is frequently used as
a voltage-activated switch, consisting of a bi-directional switched connections
and a switching input. The 1-8000 series module MATLAB Driver also provides
the relay driver block to facilitate your design. In the following subsection we
demonstrate the usage of this block.

Introduction to Relay driver block

Basically, the relay modules provided by ICP DAS are categorized into
two forms, form A and form C. The figure below shows the difference between
them.

W+ — oM W+ —— DM
GNE —E [ E E"— M

Form & Fomm C

The relay of form A is represented by the 1-8064, and the relay of form C
is represented by the 1-8060. No matter which form a relay is, however, the
usage of the driver block is the same. The individual input port of the driver
block expects a value greater than O to activate the corresponding physical
relay output. In other words, if you assign a value 1 to the channel of the relay
driver block, the connection of the relay will be switched to NO.

On the dialog box of the relay driver block shown in the figure below, you
can select the channels, which are used by entering a row vector in the field of
“Relay Channel”. And remember to choose the correct slot where the relay
module is mounted.

Elock Parameters: 13060_0 |

’rS-Fumﬁun (mask)

& Form Z, A-channel relay ontput module.

oK | Concal Help iy |
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Demonstration

This demo uses an 1-8060 relay module and an [-8053 DI module to setup
the experiment. Channel 0 of the I-8053 module is connected to a limit switch.
When channel 0 of the 1-8053 module is activated, it will cause the channel O of
the 1-8060 module switch to NO. The following steps describe how this demo is
created and implemented.

Step 1: Create a new model in Simulink and insert a SYS_INIT block from the
System block library.

E! Simulink Library Brovwser o ] |

File Edit ¥iew Help

[ &= 4a Find ||
SYS_INIT: hutislize the I2000 contcl system.

----- ¥ Control System Toolbox A= )
=- W DSP Blockset DaﬁTDFﬂB
[]...El BEIR anges Blockee =
&0 @ Embedded Target for ICPDAS ,m

AT

B AO

y DI

y DIo

y DO

-2+ Encoder

(!m System )

- arget for Motorola
A B Taen T L A0 Teaemia Do TSSO

Step 2: Copy an 1-8053 block and an 1-8060 block separately from the DI and

RELAY block library.

[ 2imulink Library Browser =10] x|
Fil=: Edit Wiew Help

O = A rind |
I-8060 : Relay output module.

B CDMA Reference Elockst =
B Communications Blocksst

B Control Svstem Toolbox
W DSP Blockset I-8064 1] x|

B Disls & Gavges Blocksst

B Embedded Target for ICPDAS |
] Al —_
= a0
] DI
| DIO
] DO 140
2| Encoder

C_ 5 RELAY 151
at DETL

/- W Fixed-Point Blocksst

T s L i

- DO

|
L

0-#-H

el
ks
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Step 3: Double click on the I-8060 block to setup the relay module. Here we
use channel 0 of the I-8060 module, which is mounted on slot 1 of the
[-8x38 embedded controller.

Block Parameters: I-8060 #|
"S-FUIIE‘HDH (mazk)

Felay output module.

Step 4: Configure the 1-8053 block. (Please refer to the section 4.1.)

Step 5: Connect all blocks as shown in the figure below.

=10l x|

File Edit ¥iew Simulation Format Tool: Help

DZHE| SR 0 REL®|» o |

ICPDAS
12838
Embedded Controller

SYE_INIT

12053 1-B0E0

Eeady |1DD% | | ||:n:lef45 4

Step 6: Click Simulation parameters from the Simulation menu to open the
Simulation Parameters dialog box. Then configure the RTW options
(refer to section 3.3) and press the Build button to start the build
process.

Step 7: When the build process ends successfully, download the .exe file
generated to the LinCon-8000 and run it (refer to section 3.4).
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45. Encoder Module

In most applications of motion control, encoder input modules are used to
accept signals from encoders on the motors. Therefore, the 1-8000 series
module MATAB Driver also provides the driver block for 1-8090, which is a
3-axis encoder counter board on I-8000 platform. By using the [-8000 series
module MATLAB Driver, you can design your motion controller easily and
quickly. In the following paragraphs, we will show you the usage of the 1-8090
driver block.

Introduction of 1-8090 driver block

On the dialog box of I-8090 driver block, you can select the counting mode
of the 1-8090 among Quadrant, CW/CCW, and pulse/direction. The setting in
this field must match with your wire connections. Otherwise, the measurement
of data will not be correct. To get more information about wire connections,
please refer to the 1-8090/8091 user’s manual.

Block Parameters: [-B090 |
—a-Function {mazk)
Z-apdz encoder covnter board
— Parameters
Card MO
|1
{FI-CT:unﬁng Mode XN Cvad rant ;I
ek T C
|[1 11] Pulse/Direction
alat ||:| ;|
0K Caneel Help iy |

The difference among quadrant, CW/CCW, and pulse/direction counting
modes is shown in the following figures.

A I
O L e e
counter 1 2345648

Quadrant counting mode
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w1 I 1T 1
CCW | | [ |_
counter | 2 3 2 |
CW/CCW counting mode
Puse [ [T L[ L [
Direction |
countler | 2 3 2 1

Pulse/Direction counting mode

The “Card NO” field on the dialog of 1-8090 driver block is not used in the
LinCon-8000 and users don’t care this field..

— &-Function {mask) -

| Seacis encoder counter board

0K | Coneal Help wooly |

Demonstration

This demo uses an 1-8024 AO module to drive the motor and an 1-8090
encoder input module to accept the signals from the encoder of the motor. And
we also add a DataToFile block to the model for data recording. Here, we will
show you the procedure step by step.

Step 1: Create a new model in Simulink and insert a SYS_INIT block from the
System block library.
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[ simulink Library Browser
File Edit View Help

=10 x|

[ = & Find ||

SYS_INIT: Initialime the 18000 contil system.

.l Control System Toolbox

B D3P Blockset

- B Dig

|

PDaZ 3

T

SR ) [ I P N

- arget for Motorola

Pt A

(4]
i1
Erdwaam ©

Step 2: Insert an 1-8024 block and an 1-8090 block separately from the AO and
Encoder block library.

[ simulink Library B

File Edit View Help

=101 ]

[ = —a Find ||

I-8024 : 4channel 14-hit analog cutput vnodule.

=

B CDMA Reference Blocksst

B Communications Blockset ¢

B Control Systern Toolbox

W@ DSP Blocksst

BB Disls & Gavges Blocksst

B Embedded Target for ICPDAS
P A]

80 O

BT TS
2l TN

B Al
B 40

] o
] DIo
»! DO

=] E_| Embedded Target for ICPDAS

W

=101 ]

q‘I-Eu]Ql]

Step 3: Double click on the 1-8090 block to setup the encoder module. Here
we use X-axis of the 1-8090 module, which is mounted on slot 1 of the
I-8xx8 embedded controller. And select the counting mode as
“Quadrant”.
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]éiu_c_k Parameters: I—Eaéll]
— &-Functon (mask)

| 3-axis encoder counter board

i Parameters - -
Card MO iHDtUSﬁ LJ

Cu:uunﬁngMnd( Chuad cant ) :_J
Lot
;(§E1 ooj o
D g
oK | Carieel ‘ Help Apply ‘

Step 4: Configure the 1-8024 block. (Please refer to the section 4.1 and 4.3.)

Step 5: Add a DataToFile block from the System block library, and use it to
store the data of the encoder. At the same time, insert a Constant
block to send the voltage command to the 1-8024 block.

Step 6: Connect all blocks as shown in the following figure.
=) sectiond_5 =10l x|

File Edit ¥iew Simuolshon Format Tool: Help

DeE& 2R 9 RES ®| > = No

ICPLAS
138328
Embedded Controller
SWS_INIT
4 0
Constant
12024
ICPDAS
X, - DataToFile
Block
2090 CataToFile
Feady |1I:II:I% | | ||:ude45 v

Step 7: Click Simulation parameters from the Simulation menu to open the
Simulation Parameters dialog box. Then configure the RTW options
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(refer to section 3.3) and press the Build button to start the build
process.

Step 8: When the build process ends successfully, download the .exe file
generated to the LinCon-8000 and run it (refer to section 3.4).
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5. Matlab Driver Block Reference

This section presents detailed descriptions and usage of all blocks in the
MATLAB Driver block library.

SYS_INIT

[CPDAS
LinCon-3000
Emhbedded Controller

SYE_IMNIT

Description:

Initialize the LinCon-8000 control system.
Library:

System
Dialog Box:

Block Parameters: SYS INIT [
LinCon-3000-3imulink link (mask)
Initialize the LinCaon-8000 conteal syrsterm.

Parameters

| =l
0K | Comeel | Help |

Driver Block Parameters:
Target Hardware Type - The type of the LinCon-8000 control system is fixed
and users doesn’t setup it.
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DataToFile

[CPDAS
DrataTaoFile
Block

DataTaoFile

Description:

Write time and input to specified MAT file in row format. Time is in row 1.
Library:

System
Dialog Box:

Block Parameters: DataToFile [

S-Function (mask)
TWyite time and inpot to specified MAT file in row format, Time iz 40 now
1.

Parameters

Filename ; |133

0] 4 | Cancel Help

Driver Block Parameters:
Filename - The field is fixed and users can’t modify it. The default
filename is “tcpdata.mat”. The file will be stored in the current working
directory after uploading.
Decimation - A decimation factor. The default value is 1. This parameter
allows you to write data at every n-th sample, where n is the decimation
factor.
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ReadFromEEP

Black
Datap
Addr

ReadFromEEP

Function:

Read data from EEPROM
Library:

System

Description:

In this block, there is no parameter for users to set. To use this block
properly, what users have to do is to assign the intended value to input ports,
Block and Addr. And the data read from eeprom will be exported to the “Data”
port. More details of these ports are given as follows :

1. Block — This parameter specifies the number of the eeprom’s block,
from which you want to read. For LinCon-8000, its range is between O
and 255.

2. Addr — A value between 0 and 64 is acceptable. In LinCon-8000, the
eeprom is divided into 256 blocks, and each block is 64 bytes. If you
want to obtain the data of Block 1, Offset 60., you would assign 1 to
“Block” and 60 to “Addr”,

3. Data — It will output a value between 0 and 255 according to the
setting of Block and Addr number.
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WriteToOEEP

Block
Addr
Diata

WiriteToEEF

Function:

Write data to EEPROM
Library:

System

Description:

This block is used to write data to EEPROM, one byte per loop. To operate
this block correctly, you need to keep some details in mind. They are given as
follows:

1. Block — In the LinCon-8000 control system, the eeprom is divided
into 256 blocks. The number of the block is counted from O to 255.

2. Addr - In each block of the eeprom, it is 64 bytes in size. So users
can assign a value between 0 and 63 to this port.

3. Data — The data that you want to write to the eeprom. A value
between 0 ~ 255 is meaningful.
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[-8017H

N D h oW R = O
LT AL T LT AL VAL Y LT A Y

-2017H

Description:
8-channel Isolated Analog Input Module.
Library:
Al
Dialog Box:
Block Parameters: [-8017H =]
—a-Fonction (mask)
14-hit 100K zampling rate, S-chamme] analog input modnle.

— Parameters
Chanmnel :

|[012345I5'."]

Voltage range : |+ 1.25V
alot : ||]

=
=

Tope of Value

QK Zancel Help Lpply |

Driver Block Parameters:
Channel - Enter numbers between 0 and 7. This block allows the
selection of analog input lines in any order. The number of elements
defines the number of analog inputs used. For example, to use the first 8
analog inputs, enter 0123456 7]
Voltage range - The 1-8017H, Al module, provides 4 ranges of the input
voltage, and they are +/-10V, +/-5V, +/-2.5V, and +/-1.25V.
Slot - The number of the slot where 1-8017H module is located. For
example, choose 2 from the popup list if you have mounted an 1-8017H
module on slot 2.
Type of Value - Floating or Hex is available. The table below presents the
list of ranges of the input voltage.
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Type of Value

Hardware Input

Block Output Value

Floating -10 ~ 10V -10~10
Hex -10 ~ 10V -8192 ~ 8191
Floating -5~5V -5~5
Hex -5~5Vv -8192 ~ 8191
Floating -2.5~ 25V -25~25
Hex -25~25V -8192 ~ 8191
Floating -1.25~1.25V -1.25~1.25
Hex -1.25 ~1.25V -8192 ~ 8191
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1-8024

2024

Description:

4-channel Isolated Analog Output Module.

Library:
AO

Dialog Box:

Block Parameters: [-8024

—a-Functon fmazk)

4-channel 14-hit amalog ontput modnle.

— Parameters

Crutput Mode © [EaiTaeya

Chatput Channe] :

I[EI 123]

Cradn :

[t

Slot : [0 |

Tvpe of Value IFL:.ating j
0K Cancel Help hpply |

Driver Block Parameters:

Output Mode — Voltage Out or Current Out is available.

» Voltage Output -> +/-10V
» Current Output -> 0~20mA

Output channel - Enter numbers between 0 and 3. This block allows the
selection of analog output lines in any order. The number of elements
defines the number of analog outputs used. For example, to use the first 4

analog outputs, enter [0 1 2 3]
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Gain - A multiplier. The default value is 1.

Slot - The number of the slot where 1-8024 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8024
module on slot 2.

Type of Value - Floating or Hex is available. The following table presents
the difference between them.

Type of Value Block Input Data Range | Hardware Output

Floating -10 ~ 10 (Voltage Out) -10 ~ 10V (\Voltage Out)
0 ~ 20 (Current Out) 0 ~ 20mA (Current Out)
Hex 0 ~ 16383 (Both) -10 ~ 10V (\oltage Out)

0 ~ 20mA (Current Out)
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1-8040
O
1k
2k
2k
5
=33
TE
-0
Description:
32-channel Isolated Digital Input Module.
Library:
DI
Dialog Box:
Block Parameters: I-B040 x|
—A3-Function (mazk)
33-chanmels digital tnput module.
— Parameters
Input chaomne] ;
|[EI 123567]
ot R -|
QK Cancel Help Lol

Driver Block Parameters:
Input channel - Enter numbers between 0 and 31. This block allows the
selection of individual digital input lines in any order. The number of
elements defines the number of digital inputs used. For example, to use
the first 8 digital inputs, enter
[01234567]
Slot - The number of the slot where 1-8040 module is mounted. For
example, choose 2 from the popup list if you have mounted an 1-8040
module on slot 2.

Scaling Input to Output:

Hardware Input Block Output Value
Below 3.5V =0
3.5V ~ 30V =1
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[-8041

Crigital Output

Slot: u}

12044

Description:
32-channel Isolated Digital Output Module.

Library:
DO

Dialog Box:

Block Parameters: I-3041 |
—B-Fonction (mask)
32-channels digital output module.

— Parameters
Siot: SRR |
QK Cancel Help Applr

Driver Block Parameters:
Slot - The number of the slot where 1-8041 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8041
module on slot 2.

Scaling Input to Output:

BLOCK INPUT VALUE HARDWARE OUTPUT
0 All channels are off.
1 ChoO is on, and the others are off.
2 Ch1 is on, and the others are off.
2'32-1 All channels are on.
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[-8042

TnlT
In

In2
In3
Ind
Ing
Ing

In¥
2042

Lo_wal

LT AL LT AL VAT LY A

Description:
16-channel Isolated Digital Input & 16-channel Isolated Digital Output
Module.
Library:
DIO
Dialog Box:

Block Parameters: [-8042 |

— B-Function (mazk)
16-chammels digital tnput Sz output modole.

— Parameters
DI Channe] :

|[012345I5?]
Siot - R |

0K Comcel |  Help |  Amly |

Driver Block Parameters:

DI Channel - Enter numbers between 0 and 15. This block allows the
selection of digital input lines in any order. The number of elements
defines the number of digital inputs used. For example, to use the first 8
digital inputs, enter[012 3456 7]

Slot - The number of the slot where 1-8042 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8042
module on slot 2.

Scaling Input to Output (digital input):

Hardware Input Block Output Value
Below 3.5V =0
3.5V ~ 30V =1
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Scaling Input to Output (digital output):

Block Input Value Hardware Output
0 All channels are off.

1 ChoO is on, and the others are off.

2 Ch1 is on, and the others are off.
65535 All channels are on.
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[-8051
O
1k
2
3k
-805 1
Description:
16-channel Non-isolated Digital Input Module.
Library:
DI
Dialog Box:
Block Parameters: I-8051 |
—A3-Function (mazk)
l&-channels non-isolated digital fnput module.
— Parameters
Input chaomne] ;
|[III 123]
Stot: [ ~ |
QK Cancel Help Lol

Driver Block Parameters:
Input channel - Enter numbers between 0 and 15. This block allows the
selection of individual digital input lines in any order. The number of
elements defines the number of digital inputs used. For example, to use
the first 8 digital inputs, enter
[01234567]
Slot - The number of the slot where [-8051 module is mounted. For
example, choose 2 from the popup list if you have mounted an 1-8051
module on slot 2.

Scaling Input to Output:

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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1-8052
[ =
1k
2k
3
4k
)
G
Fil o)
l-e0sz2
Description:
8-channel Isolated Digital Input Module (Differential input).
Library:
DI
Dialog Box:
Elocl Parameters: [-8052 |
—a-Function (mask)
[enlated digital mput modole(Ditferential input).
— Parameters
Lnpnt channel :
|D] 1234567]
ot |
0K Comcel |  Hel |  Aooly |

Driver Block Parameters:
Input channel - Enter numbers between 0 and 7. This block allows the
selection of individual digital input lines in any order. The number of
elements defines the number of digital inputs used. For example, to use
the first 8 digital inputs, enter
[01234567]
Slot - The number of the slot where [-8052 module is located. For
example, select 2 from the popup list if you have mounted an 1-8052
module on slot 2.

Scaling Input to Output:

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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1-8053
[}
1k
2k
2k
)
5k
=33
T F
8053
Description:
16-channel Isolated Digital Input Module (single ended).
Library:
DI
Dialog Box:
Elocl Parameters: [-8053 |
—a-Function (mask)
[enlated digital mput modole(zngle ended).
— Parameters
Lnpnt channel :
|D] 1224567]
s R -|
OK Comcel |  Hel |  Aooly |

Driver Block Parameters:
Input channel - Enter numbers between 0 and 15. This block allows the
selection of individual digital input lines in any order. The number of
elements defines the number of digital inputs used. For example, to use
the first 8 digital inputs, enter
[01234567]
Slot - The number of the slot where [-8053 module is located. For
example, select 2 from the popup list if you have mounted an 1-8053
module on slot 2.

Scaling Input to Output:

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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1-8054
I
In1 |+
InZ |+
In3 |+
po_val | |
InS |+
InG |+
In? |+
-3054
Description:
16-channel Isolated Digital 1/0O Module.
Library:
DIO
Dialog Box:
Block Parameters; I-8054 x|
—ra-Functon (mazk)
Tenlated digital input & output module.
— Parameters
DI Charuel
|[I] 1234567]
Slot : [T ~ |
0K Comcel |  Help |  dpply |

Driver Block Parameters:

DI Channel - Enter numbers between 0 and 7. This block allows the
selection of digital input lines in any order. The number of elements
defines the number of digital inputs used. For example, to use the first 8
digital inputs, enter[012 3456 7]

Slot - The number of the slot where [-8054 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8054
module on slot 2.

Scaling Input to Output (digital input):

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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Scaling Input to Output (digital output):

Block Input Value Hardware Output
0 All channels are off.

1 ChoO is on, and the others are off.

2 Ch1 is on, and the others are off.
255 All channels are on.
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[-8055

Tndi
In1
In2
In2
Ind
InS
InG
In¥

ooO_wal

L VAL T L VL Y LY LY I ¥

1-5055

Description:
16-channel Non-isolated Digital 1/O Module.
Library:
DIO
Dialog Box:
Block Parameters: [-8055 |
—a-Fonction fmask)
Mon-isolated digital input S ontput modole.

— Parameters
DI Chanmel

|[EI12345I5'?]
Siot - [N ~ |

0K Concel |  Help |  Aoply |

Driver Block Parameters:

DI Channel - Enter numbers between 0 and 7. This block allows the
selection of digital input lines in any order. The number of elements
defines the number of digital inputs used. For example, to use the first 8
digital inputs, enter[012 3456 7]

Slot - The number of the slot where [-8055 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8055
module on slot 2.

Scaling Input to Output (digital input):

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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Scaling Input to Output (digital output):

Block Input Value Hardware Output
0 All channels are off.
1 ChoO is on, and the others are off.
2 Ch1 is on; the others are off.
255 All channels are on.
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[-8056

Ligital Output

Slot: u}

|-2056

Description:
16-channel Non-isolated O.C. Output Module.

Library:
DO

Dialog Box:

Bloclk Parameters: I-3056 |
—A-Function (magk)
Non-isolated O.C. ontput modale.

— Parameters

Siot: [ - |

ok | Cemet | Hep | sool |

Driver Block Parameters:
Slot - The number of the slot where [-8056 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8056
module on slot 2.

Scaling Input to Output:

BLOCK INPUT VALUE HARDWARE OUTPUT
0 All channels are off.
1 ChoO is on, and the others are off.
2 Ch1 is on, and the others are off.
65535 All channels are on.
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[-8057

Crigital Qutput

Slot: u]

3057

Description:
16-channel Isolated O.C. Output Module.

Library:
DO

Dialog Box:
Block Parameters: I-8057 |
—-Functon (mask)
[solated O.C. output module.

— Parameters

Siot . GGG ~ |

oK | Comeel | Belp | oo |

Driver Block Parameters:
Slot - The number of the slot where [-8057 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8057
module on slot 2.

Scaling Input to Output:

BLOCK INPUT VALUE HARDWARE OUTPUT
0 All channels are off.
1 ChoO is on, and the others are off.
2 Ch1 is on, and the others are off.
65535 All channels are on.
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1-8058
[ =
1k
2k
o -
4k
5k
G
Fil o)
8058
Description:
8-channel Isolated Digital Input Module.
Library:
DI
Dialog Box:
Bloclk Parameters: I-8053 ]
—-Function (mask)
A-channe] Ianlated Digital Input MModule.
— Pararneters
[nput channel :
|[III 123456T]
Slot G ~ |
K Cancel Help Apply

Driver Block Parameters:
Input channel - Enter numbers between 0 and 7. This block allows the
selection of individual digital input lines in any order. The number of
elements defines the number of digital inputs used. For example, to use
the first 8 digital inputs, enter
[01234567]
Slot - The number of the slot where [-8058 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8058
module on slot 2.

Scaling Input to Output:

Hardware Input Block Output Value
AC/DC 30V max. =0
AC/DC 80V mini =1
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[-8060

th b W kY = O

1-80G60

Description:

6-channel Relay Output Module.
Library:

RELAY
Dialog Box:

Elock Parameters: [-8060 |

—3-Function (mask)
Eelay output modnle.

— Parameters
Eelay Chamnel :

|[I]12345]
Siot: [ ~ |

0K Comcel |  Help |  Apply |

Driver Block Parameters:

Relay Channel - Enter numbers between 0 and 5. This block allows the
selection of relay output lines in any order. The number of elements
defines the number of relay outputs used. For example, to use the first 6
relay outputs, enter [0 1 2 34 5]

Slot - The number of the slot where [-8060 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8060
module on slot 2.

Scaling Input to Output:

Block Input Value Hardware Output
>0 Switch to NO
<=0 Switch to NC
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[-8063

Ind |
In1 [
Relay_‘al
InZ =

In3 [

-80532

Description:
8-channel Isolated Digital I/O Module.
Library:
DIO
Dialog Box:
Block Parameters: I-8063 |
— 8-Function {mazk)
Isloated digital input & cutput module.

— Parameters
Channe] :

|[0123]

Siot [N ~ |

0K Comcel |  Help | gl |

Driver Block Parameters:

DI Channel - Enter numbers between 0 and 3. This block allows the
selection of digital input lines in any order. The number of elements
defines the number of digital inputs used. For example, to use the first 4
digital inputs, enter [0 1 2 3]

Slot - The number of the slot where [-8063 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8063
module on slot 2.

Scaling Input to Output (digital input):

Hardware Input Block Output Value
Below 1V =0
3.5V ~ 30V =1
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Scaling Input to Output (relay output):

Block Input Value Hardware Output
0 All channels are switched to NO.
1 ChoO is switched to NO, and the others remain NC.
2. Ch1 is switched to NO, and the others remain NC.
7 All channels are switched to NC.
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[-8064

- O Ch [ L) R =

|-2064

Description:

8-channel Power Relay Output Module.
Library:

RELAY
Dialog Box:

Block Parameters: I-8064 3|

—&-Funetion {mask)
Fower relay module.

— Parameters
Eelay Channe] :

|[I]12345I5'."]
siot: ARG ~ |

0K Concel |  Help |  Apply |

Driver Block Parameters:

Relay Channel - Enter numbers between 0 and 7. This block allows the
selection of relay output lines in any order. The number of elements
defines the number of relay outputs used. For example, to use the first 8
relay outputs, enter[0123456 7]

Slot - The number of the slot where 1-8064 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8064
module on slot 2.

Scaling Input to Output:

Block Input Value Hardware Output
>0 Switch to NO
<=0 Switch to off
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[-8090
e
R
ZF
|-8080
Function:
3-axis Encoder Input Module.
Library:
Encoder
Dialog Box:
8-Function {mask)

3-godiz encoder counter board,

Parameters

Card HO. :

Counting Mode: |Q‘U.EuiIB.‘|‘1t ﬂ
A

[FEEN

Aot |1 ﬂ

0K | Cangel Help |

Driver Block Parameters:
Card NO - The number is not used for LinCon-8000.
Counting Mode - Quadrant, CW/CCW, and pulse/direction is available.
This setting depends on the wire connections of the [-8090 encoder
module.
Axis - The selected axis vector. The default value is [1 1 1]. Each of the
elements in the vector is used to determine which axis is selected or not.
For example, if we enter [1 1 0] in the “Axis” field, the 1-8090 driver block
should look like as follows:

2090
Slot - The number of the slot where [-8090 module is located. For
example, choose 2 from the popup list if you have mounted an 1-8090
module on slot 2.
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Appendix A. Change the IP of LinCon-8000

Through the GUI under MATLAB, users can change the IP, Mask and
Gateway of LinCon-8000 embedded controller conveniently. We will
demonstrate how to complete this work.

) MATLAB
Fil: Edit View Webh Window Help
D | & B8 o« | 8| 2 | CurentDrectory. | pmaTLaBEpSWork v1(J

Current Directory

|D:\M.“.TLP.BEp5\work v |E]| =F | #h

Uzing Toolbox Path Cache. Twpe "help toolhox_path_cache" for mo

A11 Files File Tvpe Last Modifie
[ test Folder 01-+—R-20
[Cgtest_MNoFile Folder 27-+R-2005
@ topdata mat =

To get started, =elect "MATLAR Help" from the Help memu.

=)

[4] tcpdata. txt

TCPAP
D. test.exe 4'

E test mdl Connect
Connect to :

D test_MoFile_exe

[i@h test_MoFile .mdl Stap
wp | o192 [ e [ o | zoo

Port | 10000 SetMET |

Message
< TCRAP Mode

Dizrilmad

8] e [f=le|

Exat GLII

I

Warkspace

@ STATUS| Mot Connectsd ?

o\ Start | pusy

Step 2: Enter LinCon IP address ( like : 192.168.0.200 ) in the field ‘IP’ and
10000 in the field ‘Port’ respectively. Then click Connect to establish a
connection with LinCon-8000.

Step 3: When the connection was established successfully, the grayed button
Set NET is enabled.
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2 IB000 Series User Interface |-_| X

TCRAP |

Connect to :

...............................................

otart
P | 192 | 188 | 0 | 200
Download
Port | 10000 l Set NET ||
Ualaad

Message

i Connection is established i .
Exit GLI

STATUS | Connection iz establizhed

Step 4: Click SetNET to open the setting window as shown in the figure below.
Enter intended ip, mask, gateway in the field ‘IP’, ‘MASK’, and
‘GATEWAY' respectively. Then press SET to change the setting.

-/ MATLAB
File Edit ¥iew Web Window Help
0w % Bl

18000 Series Uger Interface

TCP/P | ' | 7] IZI

Currernt Directory
I: MATLARGpS work Discannect | path_cache" for mo
A1l Files Connect to : elp men.
[ test Start |
[ test_NoFile we |19z | otes | 0 | zm
@tcpdata.mat Download |
| SetMET
[4] tepdata. txt Port | 10000 —I
[ test.exs 18] =T |
Mess
ﬁtest.mdl s
Connection iz established .

D_ test_MoFile exe Exit GLI

) [ Dntitled
[l test_MoFile ndl =

™
STATLS L [ 192 | 168 | 0o | zo0

MASK | 28 | 255 | 0 | o

GATEWAY | 132 | 188 | 0 | 254 5
<

SET | Cancel |
Workspace  Current Direc

Command History |z||z| ¢ 5

< Start | Busy

Step 5: If the process was completed successfully, the connection will be
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terminated. Users will need to do the connection again.

2 IB000 Series ser Interface

TCFAP |
Connect
Connect to :
=
e | 192 | 188 | 0 | 200
[N ml
Port | 10000 Sat NET |
Ualaad
Message
[ Connection is terminated... I .
Exit GLII
STATUS Not Cornected |
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