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vi.1

Warranty

All products manufactured by ICP DAS are warranted against defective
materials for a period of one year from the date of delivery to the original
purchaser.

Warning

ICP DAS assume no liability for damages consequent to the use of this
product. ICP DAS reserves the right to change this manual at any time without
notice. The information furnished by ICP DAS is believed to be accurate and
reliable. However, no responsibility is assumed by ICP DAS for its use, nor for
any infringements of patents or other rights of third parties resulting from its
use.

Copyright
Copyright 2003 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only maybe registered trademarks of

their respective companies.
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1. Introduction

1-8438/8838 is the ICP DAS MATLAB Embedded Controller solution built
in Ethernet and series interface with I/O expansion slot for Matlab development
environment. For this application there are over 20 /O bridges and
system-level Simulink Blocksets have been developed. By using Simulink
development environment and these Matlab Driver's blocksets, control
algorithm can be easily constructed and verified without writing any code.
Once the algorithm has been verified, by pressing a build button, users can
convert a model to executable code, and download it to controller for test or
practical application via RS232, Ethernet, RS485 (available soon) and even
Modem (available soon). Furthermore, engineers can put more focus on
advanced control algorithm design and development.

1.1. Hardware Specifications for 1-8438/8838

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
CPU: RDC, 80MHz, or compatible
SRAM: 512K bytes
FLASH ROM: 512K bytes
COM ports for the 1-8438 & 8838
COM1=RS-232, COM3=RS232/RS485, COM4=RS-232
Ethernet: 10 BaseT
RTC, NVRAM & EEPROM
Program download from COM1 & Ethernet
Built-in 64-bit hardware unique serial number
Built-in Watchdog Timer
I/O Expansion Slot
4-slot for 1-8438
8-slot for 1-8838
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1.2. Features

The 1-8438/8838 series modules software driver for MATLAB development

perfectly and easily combines with MATLAB/Simulink/Stateflow. With the
support of library of many extended powerful blocks for the 1-8000 series
module 1/O hardware driver, the sophisticated tasks of creating, analyzing, and
simulating block diagram models can all be solved conveniently with
MATLAB/Simulink/Stateflow. The 1-8000 Series Modules Driver, in conjunction
with MATLAB/Simulink/Stateflow, gives you the features you need for
advanced controller development.

Have a look at some of the features of 1-8000 Series Modules Driver:

RS232 & Ethernet Communication Interfaces: The [-8000 Matlab
solution gives you the function needed for your control program to
download and upload experimental data through the media of RS232 &
Ethernet communication interfaces.

Easy-to-use platform: The 1-8000 Matlab solution provides GUI interface
for easy application, which enables you to communicate conveniently with
the 1-8xx8 target hardware.

Reduce the design cycle of your product: This solution, in conjunction
with MATLAB/Simulink/Stateflow, provides you the model-based control
design approach. The model-based control design approach is a
timesaving and cost-effective approach, allowing control engineers to
work with a single model of a function or a complete system in an
integrated software environment.

The extensibility of 1/0 driver blocks: This Matlab solution is tailored for
the 1-8438/8838 control system, which provides 4 or 8 expansion slots.
Therefore, you can expand your I/O capability if necessary. Currently, this
software driver provides over 20 I/O blocks to cooperate with Matlab
development environment, which including DI, DO, DIO, Al, AO, Relay,
and Encoder blocks. More 1/0 blocks will be developed in the future.
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1.3. Limitations

The ICPDAS 1-8000 series module software driver for MATLAB 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

o]

Cancel | Help

| 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

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

=101 x|

Start tirne: I 0o Stop tirme: | 10.0
Sokver oolion

Idiscrete [0 conbinuous states] j
Fixed step size: | 0.002 tMode: |SingleTasking =

Qutput options
Refine output j

Refine factar: I 1

K | Cancell

Help | Apply |
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Furthermore, the RTW Embedded Coder does not support the following
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 Driver

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

Type Description Module Model
DI Digital input module [-8040, 1-8051, 1-8052,1-8053,
[-8058
DO Digital output module [-8041, 1-8056, 1-8057
DIO Digital input & output module|(l-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 board 1-8090

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 8


http://www.icpdas.com/

8438/8838 User Manual

2. Software Installation

Before installing the MATLAB solution software, users need to double
check here is a Matlab software development system installed in the operation
system. The requirement toolbox of the MATLAB software for ICPDAS 1-8000
MATLAB solution is listed as follows:

» MATLAB 6.1 or 6.5 below installed.

Simulink 4.1 or 5.0 below installed.

Real-Time Workshop 4.1 or 5.0 installed.

Real-Time Workshop Embedded Coder 2.0 or 3.0 installed.
Stateflow and Stateflow Coder 4.1 or 5.0 (not necessary).

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
procedure step by step to make everything registered correctly.

2.1. Driver installation

Step 1: Insert  the product CD and enter the directory,
Napdos\MATLAB\Driver\M1.0\MATLAB65 (for MATLAB 6.5) or
Napdos\MATLAB\Driver\M1.0\MATLABG61 (for MATLAB 6.1). The files
listed should look like the figure below. Double click Setup.exe to start
the installation procedure.

=]

File Edit View Favaoribes Tools  Help | :}'
OBack L > B ‘ﬂ' ‘ /.. ) search Falders E\v
Address | £ D\ Mapdos\MATLAE Driver\M1  D\MATLABES = Go

File and Folder Tasks & ‘?'; "E

j Make a new Folder _15Del _Setup.dll _sysl _sysl.hdr

&8 Publish this Folder to the

W'eh
|7 Share this Folder E
userl _userl.hdr datal datal.hdr DATA. TAG

Other Places £ .

o 2 B B O &

D Iy Documents lang layout: 0s setup Setup

[ Shared Documents

4 My Computer f ; [’} ]

&) My Network Places

SETUP SETUP setup.lid
Details ¥ -
[ |

|15 obijects [5.61 MB | "d My Computer 4
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Step 2: An ICP DAS MATLAB solution logo appears as shown in the figure
below, and then the Welcome dialog box presents to prompt users to

follow the installation steps. Press Next button to continue.

/- T — =
= - ——
i1y T—— ol = Download
] — C
"1 b Upload
u‘. 1 - Ganerate _,./
oddd exefile .
— . ile
!’ Ethemet Irtermat
S i y— a—

RE-232
COMT

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

It iz strongly recommended that wou exit all Windows programs
befiore running this Sebup program,

Click Cancel bo quit Setup and fen closs 20 programs wou
hanvee running. Chck Mest to conbiiue with the Setup progran

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

Unauthedized ieproduction or dishibution of this progranm, of 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 6.1 or 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. |
Cancel |

< Back

Specify the MATLAB root directory

Step 4: Then a dialog box is present to prompt you installing the software.
Press Next to start copying files.

Setup has enough information to start copying the program files.
If wou want to review or change any settings, click Back. 1f pou
are satizfied with the settings. click Next to begin copring files.

Current Settings:

Place the summary here. :l

< Back
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Step 5: After copying files has been completed successfully, the Setup
Complete dialog box appears. Click Finish to exit the installation
program.

Complete

Setup has finizhed inztalling ICP DAS MATLAE Solution T oolkit
for 1-8x38 on your computer.

Setup can launch the Read Me file and ICP DAS MATLAR
Solution Toolkit for [-8%38. Choose the options pou want below.

Click Finizh to complete Setup.

¢ Back

Installation is completed successfully

Step 6: After the installation has been completed, re-boot your system to let
the settings to 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
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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 1-8xx8 driver blocks by using MATLAB/Simulink.
Furthermore, you can also 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 and
Fixed-Point with the [-8xx8 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 1-8xx8 target system for
application. And finally you can easily start your experiment 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 ¥ on the MATLAB toolbar.

<} MATLAE

File Edit ¥iew Web Window Help

03 Ev"‘| & B « @ |Currerrt Directary: | C:MATLABERT weark

= = - T R R

Mame I Size I Bytes I Clags

Command Window

To get started, zelect "MATLAE |

}:al

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

File Edit View Help

[ & 4 find ||
Continwons: sirmlinkContinuwos

- W@ Simulink =
oW Aerospace Blockset
oW CDMA Reference B Ay S
+- W8 Communications Bl y Discontinuities
----- W Contrel System Tocl
- W DSP Blockset ] Dt
- W Dials & Gauges Eloc
- B Embedded Target fo ity | LookeTp Tables
- W Embedded Target fo
- T
- T
-

T IO e A O

Embedded Target fo + -
Fized-Point Blockse +x
W Fuzzy Logic Toolbo— ®
----- ¥ MPC Blocks @
- NCD Blockset )
- B Meural Network Blo Misc ’ﬁ‘ﬁﬁg@;‘“‘de
----- ¥ Real-Time Windows

Math Operations

Model Verification ~

- W Real-Time Worksho & é Ports &
----- ¥ Report Cenerator ™ Subsysterns
K I L w2l L

Eeady

LD
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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.
[N simulink Library Browser =]

File Edit ¥iew Help

—g Find ||
Cre‘a-tte a e ﬁud;11 HHCentiens
- Nl Simmulink -

..... ] Continuoms — [\— Continmous
e

Dizcrete

..... 2| Nonlinear y=fitu)] Functions &

..... y Hnles t ; Math

I [=1 3

File Edit ¥iew Simulation Formmat Tools Help

DISES| 4 e o hEs ®| ) = om

Ready |IDD% | |0de45 S

Here, we offer a simple PID controller model to you, and show you how to
create a model using many of the model-building commands and actions. The

block diagram of the model looks like the figure below.

File Edit View Simulsfion Format Took Help

O 2ES 289 BEE® b = [fomd -

In1 Outd

Saturation

Flant

1 Kiz1)
Tsz £

Drerivative

Integrator

¥

Scope

Ready [100% [FixedStepDiscrete
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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. And then click the Step node to select the Step block.

3. Now drag the Step block from the browser and drop it in the model window.
Simulink creates a copy of the Step block at the point where you dropped
the node icon. Now the model window should look like the figure below.

-0 =]
Fil=: Edit ¥iew Simulation Foomat Tool: Help
D E2EES 2@ < 2 hEE®| p = Nomd
Step
Ready [100%. | | [oded 5 o

Copy the rest of the blocks in a similar manner from other libraries to the
model window. You can move a block from one place in the model window to
another by dragging the block. You can also move a block a short distance by
selecting the block, then pressing the arrow keys.

After all the blocks are copied to the model window, it's time to connect the
blocks. To connect one block with another, just select one block, and position
the mouse pointer over the output port on the block. Notice that the cursor
shape changes to crosshairs. Hold down the mouse button and move the
cursor to the input port of another block. Now release the mouse button when
the cursor shape changes to double-lined crosshairs as shown in the figure
below, and then the blocks are connected.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 15
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~lolxi

File Edit ¥iew Simulation Format Tools Help

DE2H&E| e a2 hEs® > 5 [Hom -]

T4 & © © p =& O

Step Saturation Scope

> Kiz1)
Tsz E

D erivative

Tz
=8 =k
=1

Integrator

Flant

Ready 100% FixedStepDiscrete 7

However, we also need to connect one line to the input port of another
block. This line is called branch line. Drawing a branch line is slightly different
from drawing the line you just drew. To weld a connection to an existing line,
follow these steps:

1. First, position the pointer on the existing line.

2. Press and hold down the Ctrl key (or click the right mouse button). Press
the mouse button, and then drag the pointer 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.

5 [m] o

File Edit Wiew Smiulation Format Tocls Help

D& B89 B S| » o [Hom =

T}-o—f> Q—oHp e

Step | Saturation Scope
@} Kiz1)
3 Tsz o
Derivative

. T
branch line >D>
=1

Integrator

Plant

Beady [1o0% | | [FreedStepDiserete =

Finish making block connections. When these steps are done, your model
should look like the model at the beginning of this section. Now open the
Scope block to view the simulation output. Set the simulation parameters by
choosing Simulation parameters from the Simulation menu. Set the options as
follows:
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Stop time: 2.0

Solver options: Fixed-step
Fixed step size: 0.002
Mode: Single Tasking

YV V. V V

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.
<} Simulation Parameters: pid oy ]

Solver

w’orkspacel.-’Dl Diagnosticsl .ﬁdvancedl Heal-TimeW’Drkshopl

Simulation time

Starttime: [ 0.0
Solver ootj
Type: IFiHed-steE__’:I) Idiscrete [hi0 continuous states) j

Output options

Fiefine autput j Fiefine factar: I 1

0K | Eancell Help | .f-‘«pplyl

Close the Simulation parameters dialog box by clicking the OK button.
Simulink applies the parameters and closes the dialog box. Choose Start from
the simulation menu or click the Start button on the model window’s toolbar
and watch the traces of the Scope block’s input.

Dseope = TPY
lem oo ABRE|P Z &

005
004
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The simulation stops when it reaches the stop time specified in the
Simulation Parameters dialog box or you choose Stop from the Simulation
menu or click the Stop button on the model window’s toolbar.
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3.2. Simulink model with ICPDAS driver

If the simulation output was satisfied, you can replace the built-in Simulink
blocks with the 1-8000 driver blocks. To add an 1-8000 driver block to the model,
follow these steps:

Step 1: Insert a SYS_INIT block from the System block library.
[ gimmlink Library Browser oy ]

File: Edit ¥iew Help

[ = <& Find ||
SYS_INIT: Iutalime the 3000 contunl system.

W Control System Toolbox |
& W DSP Blockset
- W Dz

B DiataToFile

anges Blorkaet

] Embedded Target for ICPDAS 4 centit

- arget for hMotorcla

— 2|l r__1_33_1 T_ E_ . T /SO

Step 2: Double-click on the SYS_INIT block to open the SYS_INIT dialog box.
Then select the correct type from the popup menu on the dialog box.
Here, we select the type as 18838.

ICPDAS
19828
Embedded Contraller
e ——
SS_INIT

Block Parameters: 878 |

18838 Simulink ]mk (razk)
Imhﬂhze the [-8000 control svstem.

Parameters
@Hﬂdwm‘e Tape : v

Camel | Help | aoy |

Kz
T==z ‘

)envatwe
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Step 3: Remove the Plant subsystem block and copy an 1-8024 and an
[-8017H block from the Al and AO library respectively.

[ simulink Library Browser =101 x|

File Edit View Help

(] = 4a Find ||
I-B017H : 14-tat 100K sarnpling sate, Bchanmel analog input rnodads.

= | O] X
W Control System Toolbox - < =l
W DSF Elockset - 1
W
W

Dials & Gauges Blockset
ed Target for ICFDAS

W Control System Toolbox Al
= W DSP Blockset
= B Dials & Gauges Blockset
= ¥ Embedded Target for ICPDAS
Bl oA
I D
*| DIO |

Step 4: Replace the Scope block with a DataToFile driver block.

waimulink Library Browser — | 07) 1]
File Edit View Help
[ = < Find ||

DataToFile: Wite tivre and input to specified MAT fils in sow fooret, Time is
in soow 1,

= W Embedded Target for ICFDA=]

s R
..... = L ats ToFile
..... B A0 —

----- & DI el |SEE_INIT
----- 2| DID

..... & DO

----- 2 Encoder

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

_bix
File Edit View Somulation Format Tool: Help

ICPDAS
12838
Embedded Controller
SYS_INIT
T —
i
\ / IcPoAs ]
E—N::\— - DataToFile
Fy i Blodk
Step S aturation
DataToFile
18024 1-2017H
_,b_, KezD)
Tsz IS
Derivative
Tz
1
Integrator
Ready

[t00% | [[000  [FoedStrDisret 4

After the above steps are done, you can start to build your control model
with the ICPDAS 1-8000 driver blocks.
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3.3. Build the program by RTW

In this section, we will show you how to convert the control model created
in the previous section into an .exe file by RTW. To do this, just follow the
following steps:

Step 1: Open the Simulation Parameters dialog box by choosing Simulation
parameters from the Simulation menu.

=] pid
File Edit View | Simulation Format Tool: Help
D SHE S M ol ]| S

Chl4+E

Simulation parameters...

Mechamnical environment. .. ICPDAS
lag3a
v Normal Embedded Controller
Accelerator
SWS_IMIT
External -

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

b Bimulation Parameters: pid o ]

Solver

Wnrkspacel.-"[ll Diagnu:ustiu:sl .-’-'-.dvanu:edl Heal-TimeWDrksthl

Simulation time

Stark tirne: I n.a Stop lirme: I 5.0

Solver ophion
] Idiscrete [no continuous states) j
Fized step size: I 0.005 Mode: |SingleT asking -h

Cutput options

Refine output j Fefine factan I 1

(] | Eancell Help | Apply
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Step 3: Then click the “Real-Time Workshop” tab and the pane changes. On

the pane that shows up, select “Target configuration” from the
“Category” field. Then click the Browse button to open the “System
Target File Browser” window.

J Stmulation Pacarmeters: pid o =]

Snlverl YWiorkzpace /0 | Diagnnsticsl .ﬂ.dvancedl Feal-Tire Work shop

< gategnr}l: I Target configuration > j Build |

Configuration

System target file: I |_AmmE e m‘

Template makefile: I | BmmE tmf

k ake command: I make 8000

[T Generate cods anly Stateflow options. .. I

] | I:ann:ell Help | Fat ] (1]

Step 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.

=10l x|
| Svstem target file | Description
asapZ.tlc ASAM-L54P2 Data Definition Target ;I
dret.tlc D0S (4G Feal-Time Target
ert.tlc RTW Embedded Coder
ert.tlc Wisual C/C4++ Project Makefile only for the RTW Embedded Coder
gre.tlec Generic Real-Time Target
gre. tlc Wisual C/C++ Project Makefile only for the "grt” target
grt_malloc.tlc Generic Real-Time Target with dynawic memory allocation

akefile only for the "grt malloc™ Carget

pepd

fotorola MPCSSS [algoritchm export)

mpc555pil. £l Embedded Target for Motorola MPCS555 (processor-in-the-loop)
mpcS55EL. £lo Embedded Target for Motorola MPCS55 (teal-time target)
osek_leo. tlc (Beta) LE/0 (Lytx-Enbedded 053EK) Real-Time Target

rsim.tlc Rapid Simulation Target

rtwin. tlc Real-Timne Windows Target

rtwsfchn. tlc S-function Target

ti_ce000.tlc Target for Texas Instruments(tm) TMS320C6000 DSP

tornado. tlc Tornado [WxWorks) Real-Time Target

¥pctarget. tlc ®xPC Target

I

«) Cancel |

Selection: | C:iWMATLAEGpS et ohI_Bxx @\ I_8uxE. tlc
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Step 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.

b Bimmulation Parameters: pid o ] 4

Sulverl Wu:urkspau:el.-’[ll Diagnnsticsl .ﬂ.dvancedl Real-Time "W orkshop

ategon: [ERT code generation options [1] - Bwild |

Options
[ MAT-file logging

[T Integer code anly

[ Initialize intermal data

[T Initialize extemnal 1/0 data

v Terminate function required

v Single output/update function

[T Inzert block descrptions in code

k. | Eancell Help | Ay

Step 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.

b Bimmlation Parameters: pid -10] x|

Sulverl WDrk&pacelfﬂl Diagnusticsl .-'-‘-.dvann:edl Real-Time Woarkshop

Categony: I ERT code generation options (3] j Build |
Oct
Generate an example main prn@

T arget operating svstem: |EareEnardEHampIe j

[T Generate reuzable code

Reuzable code emror diagnostic: IErr-:ur j

[T Suppress emar status in real-time model data stucture

T arget floating point math environment; I.&NSI_E j

] | I:ann:ell Help | Spply
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Step 7: When the above steps are done, click the Build button to start the
build process. After the process ends successfully, the message in the
MATLAB command window looks like as the following figure.

- _.i l'-'i J.II‘J. T L 1."‘1. E=

Note:

=10l x|

File Edit ¥iew Web Window Help
ﬁv| & R« o | . | ? |‘3um3"rt Directary: C:WATLAEEpS\\wj J
=]

byailable memory 347600

FonTCsbhinMtoe -ml o -co-w- -DMODEL=pid -DERT -DNUM3T=1 -DOMESTEFFCM=1 -IF:MIC

Turbo C++ Version 1.01 Copwright (o) 1990 Borland International
c:hvicpdasE0 imainS000 . c:

fvailable memory 286363

F:uTosbinstoc -1 -ml -LE:STEM11b -e. . fpid.exe pid.obj pid_dat.obj mainB000. o,

Turbo C++ Version 1.01 Copwright (c) 1990 Borland International
Turbo Livk WVersion 3.01 Copwright (o) 1987

byailable L2
ME}@:’METS pid exe
# Succezsful completion of Real-Time Workshop build procedure for model:

_*I_I

4\ Start

, 1990 Borland International

pid

» 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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3.4. Program downloading & data uploading

After the build process is completed, you can download the executable file
generated to the 18xx8 embedded controller in the following way:

Enter gui8000 at the MATLAB prompt, and the GUI dialog box appears. It
provides two communication modes, RS232 and TCP/IP, for you to download
application program.

3 18000 Beries Ter Interface 10| x|
rs232 | ToPAP |

) Connect
Serial Port
IEDI‘V‘|1 jv B audrate Stop
Stop

| 115200 =l =]
Parity Data e o |

Inu:une j IE j

8| [ =i

Message
FA5232 Mode

Bt GLI

STATUS Mot Connected |

In RS232 mode, please follow steps to download the program to the
I-8xx8 target system for application:

Step 1: Turn on the I8xx8 control system and set I18xx8 control system in
OS mode—it means that you must accomplish the stepl to step3

of Appendix A before you download your program.

Step 2: Enter gui8000 command at the MATLAB prompt and the GUI dialog
box appears.

Step 3: Select the serial port you use in the PC to connect to the I18xx8 control
system. Then set Baud rate, Parity, Data bits, Stop bit as ‘115200,
none, 8, 1. The default baud rate of the 18xx8 control system is
115200.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 26



8438/8838 User Manual

Step 4: Close 7188xw.exe first and then click the Connect button. If the
connection is successful, the message, “Connection is established’ on

the dialog box”, will show up.

=101 x|

3 18000 Zeries User Interface

Rs2s2 | TCPAP |

) [EETHEE
Serial Port

I Bl jv Baudrate Stop
star
[115200 =] | =l I

Parity Data Download
Inu:une j IB j
8= |
MMess
Connection is established Exit LI

STATUS Not Connected |

Step 5: Now it's time to download your program. Click the Download button
and the Select File to Download dialog box appears. Select the file
you want to download to the 18xx8 control system and press the OK
button to close the dialog box and then the download process starts.

Select File to Download E d |
Logk in: | {3 Demos ~| &« Bk EB-

| istrj
File name: |d[ll]1 Open
Filez of type: I“_e:-:e j Cancel

Step 6: On the dialog box that appears, you can see the progress of program
downloading. Then you can click the Start button to run your control

program after the progress of program downloading was finished.
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b 18000 Series Teer Interface _I_I— 0 il
Rs232 | Tceap |
) [EETEE
Sernial Port
IEDM2 jv B audrate Stop Start
al
[115200 =] |1 =l
Parity Data Clovenload
Inu:une j IE j
- =1olx1|  Upload
Download 54%
I | | Edcu
11
STATUS Mot Connected |

Step 7: After you execute the program successfully, then you can click the
Upload button to collect the data from the I18xx8 control system, and
data will be saved in a file whose name is the filename you assigned
in the DataToFile dialog box. This data file will be placed in the current

working directory.

Step 8:
dialog box.

Click the Exit button or xi on the right-upper corner to close the GUI

To download the program in TCP/IP mode, click on the TCP/IP tab on the
GUI dialog box. The panel on the dialog box changes as below figure.

) 18000 Beries Ter Interface =100 x|
Rs2s2 | TCPaP |
Connect
Connect to :
=jin] q]
e | 8|z | ;| a7
DEwhlasd
Fort I'IEIEIEIEI
Upalead
Message
TCF/P Mode :
Exit GLI
STATUS Mot Connected |

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 28



8438/8838 User Manual

In TCP/IP mode, you must specify IP and Port of the 1-8x38 control
system on the pane of the dialog box and set 18xx8 control system in
Firmware mode—it means that you can use the step8 of Appendix B to
restart the firmware before you download your program.

Then in a similar manner, connect to the 18xx8 control system, download
the program and start it, and upload the data from the 18x38 control system.
Note: The default port of the 1-8x38 control system is 10000. If you assign
an incorrect value, then you will not be able to connect to it.
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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. Using Stateflow you can:

» 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

To convert your Simulink model containing the Stateflow charts to a target
program, you have to configure the related options. In the first place, it is
necessary to configure the RTW options as stated in section 3.4. Second, you
need to adjust the Stateflow Coder options to the I-8xx8 control system. To
configure the Stateflow Coder options, just do the steps as follows:

Step 1: Click Simulation parameters from the Simulation menu. On the
Simulation Parameters dialog box that appears, click the Real-Time
Workshop tab and then the pane changes.

J Bimmlaton Parameters: dO02 I ]

S-:ulverl Wu:urkspau:el.-"[ll Diagnnsticsl Advanced R _Beal-Time Warkzhop [
Cateqgarny: I Target configuration ;I Build |

Canfiguratian

Suystem target file: I T Brnwse___l

Template rmakefile: I |_ 8= ko

fdake command: I make G000

[T Generate code only Stateflow aptions.. | )

(] | I:an-:ell Help | Apply

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 30


http://www.mathworks.com/products/stateflow

8438/8838 User Manual

Step 3: Click Coder Options...

Target Hame: rbw [Real-Time \Warkshop)
Parent: [machine] =f01

Target Language: AMSI-C
| Real-Time Wworkshop build =l

T Build

Step 2: Then click Stateflow options and the Stateflow RTW Target Builder
dialog box appears as shown in the figure below.
<} Stateflow RTW Target Builder

=101 %]

Target Ophions .. Coder Options ...

¥ Use zettings for all lbraries
Dezcnption:

Document Link:

D% 46 ok | Cancel | Hep |

Apply |

to open the Stateflow RTW Coder Options

dialog box. On the dialog box, check the two options:

Use chart names with no mangling
Use bitsets for storing state configuration

Then click OK to apply the setting you made and close the dialog box.

<) Stateflow RETW Coder Ophions

T arget HName: rhw [Real-Time “Workshop)

=101 x|

- Coder Options
[T Comments in generated code
[~ Preserve symboal names
[T Append spmbal names with parent names
mhart names with no manglin
CMSEEHEIS fior staring stat$n

[T Use bitsets for storing boolean data

D 46 Eancell Help | &pply

Step 4: Then click the RTW Build button on the Stateflow RTW Target Builder
to start the build process. When the build process is completed
successfully, an executable file is created in the current directory.
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=} Stateflow RTW Target Builder - 10| x|

Target Mame: rbw [Real-Time Waorkshop]

Parent: [maching] =f01

Target Language: AMSI-C
| Real-Time Wworkshap build

T arget Options ... Coder Optiong ...

[v Usze settings for all librares
Description:

Drocument Link: |

D 45 ok | Cancel | Hep Apply
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3.6. Working with Fixed- Point Blockset

What is Fixed-Point Blockset?

The Fixed-Point Blockset enables you to design control systems and
digital filters that will be implemented using fixed-point arithmetic. With it, you
can convert from floating-point to fixed-point modeling without changing any
blocks. When combined with Real-Time Workshop, the blockset enables you
to generate an efficient, integer-only C code representation of your model.
When used with Real-Time Workshop Embedded Coder, the blockset lets you
generate real-time C code for use on a fixed-point target. To get more
information about the Fixed-Point blockset, please visit the website,
http://www.mathworks.com/products/fixpoint.

How to work with Fixed-Point Blockset (Only for MATLAB 6.1)

As stated above, the Fixed-Point Blockset lets you generate real-time C
code for use. However, for the 18xx8 control system, you need to modify the
target language compiler file, fixedpttarget.tic, which is located on the path
matlabroot\toolbox\fixpoint\tic_c\. Open the file and rewrite IntNumBits 32 in

the 134th row as IntNumBits 16 as the figure below shown.
B) CAbLA TLAEGp ioolboxfixpointils_cifisptereet e =1ol x|

File Edit View Text Debugz Breakpoints Web Window Help

DeE&| s elo oldn| 80| EwE BE| s x

121 Fhreak =]
122  fease "BCWIN'

123 fease "SOL2"

124 fcase "LMESE"

126 fease "GLNHEE"

126 ‘fcase "HPTOO"

127|  fease "SGI7

128  fease "IBM_RS"

129  ease "HPTR"

130 A

131 Jcreaterecord IntegerSizes { ...
132 CharhumBits  8; ...

133 ShorthlumBit= 16; ...

134 IntlumBit=  32; ...

1348 LonglumBits 341

136 i

137 Fhreak

138  Fcase "IGIGA"
138  Fcase "ALFHA"

140 A

141 Jcreaterecord IntegerSizes { ...

142 CharfumBits  8; ...

143 ShorthumBits 16; ...

144 IntlumBit=  32; ... -
4| | »

Ready

The reason is that the turbo C/C++ compiler or compatible defines the
data type, int, as 2 bytes, equivalent to 16 bits. Nevertheless, it is defined as 4
bytes, equivalent to 32 bits, in the MATLAB environment. To let the build
process complete successfully, you have to do as stated above.
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4. Demos

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

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 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.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 34



8438/8838 User Manual

r‘_! Stmulink Liborary Browser = 0] x|
Fil: Edit Tiew Help
(] = - Find ||
1-8053 : Leolated digitad input rodule(zingle ended). B =101 >
L =[] Jo.o
- B Simulink AT Lan40
- W Aerospace Blockset i
=W CDMA Reference Blockset ]
= M Communications Blockset B
B Control Systemn Toolbox = | Bl
= W DSP Blockset ‘| 18052 . -
- W Dials & Gauges Blockset L e
= ¥ Embedded Tarzet for ICPD2 C""—I : m DataToFile
5] Al — =
Zall - ‘| 1-e058 : e
a s e —
2 Al
2 AD I
B DI
| Ll
&>
B DO
=] Encoder

Step 2: Double-click on the SYS_INIT block to open the dialog box. On the
dialog box that appears, 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: 8Y5_INIT |

—[8838-Stmulink link (mask)
[nitialize the I-8000 control swstem.

— Parameters —
Target Hardware T ;I
18435 )
OK : |

Step 3: Double-click on the 1-8053 block, and then the dialog box appears. To
use the first two channels of 1-8053 module, enter [0 1] in the field
“Input channel”. And select the slot where the 1-8053 module was
mounted from the drop-down list.
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Block Parameters: [-8053 =]

molated digital dnput modulefsngle ended).

’rS-Fumtinn (maszk)
I

Parameters
Input chanme] ;

0K | Comeel | B | amby |

Step 4: In a similar manner, open the 1-8057 dialog box and select the slot
where 1-8057 module is mounted.

Block Parameters: [-8057 |
’, B-Functinn (mazk)
I

molated 0.2, output module.

0k | Camel |  Bep | by |

Step 5: Copy two Gain and one Sum blocks to the model window from the
Simulink\Math (for MATLAB 6.1) or Simulink\Math Operations (for
MATLAB 6.5) library.

Step 6: Connect all the blocks as shown in the following figure.

File Edit View Eimulation Format Tools Help
OO =& 0 B2 E < = p = |Nommal ||k G| RE
ICFDAS
18832
Embedded Contraller
SE_IMIT
u] =2
Cigital Output
Fain
Slot: 2
1 !
Zain -B057T
-2053
1
Constant
Ready 0% [odeds
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Step 7: Click Simulation parameters from the Simulation menu on the model
window. On the dialog box that appears, configure the RTW options

(refer to section 3.3). And then click Build button to start the build

process.

Step 8: When the build process ends successfully, download the control
program generated to the 1-8x38 and start it.
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4.2. Al Modules

In this section, we will describe 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
Chanrel :
[[M1224567]
Voltage range : [+ 107 |
Slat ||:| ;I
{ i::.lpe of Value : IF]Daﬁng >- lI
0K Concel |  Help aoply |

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.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 38



8438/8838 User Manual

[ Simulink Library Browssr = (=] B

Fie Edt View Help

-D@-wﬁmill“

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

inopow 1.

#

¥ Simulink ;‘4 s
W Aerospace Blockset
B CDMA Reference Blockset e
B Communications Blockset | raeame, e |SYS_INIT
8 Control System Toolbox '
W DSP Blockset
B Dials & Gauges Blockset
¥ Embedded Target for ICPD: nput wodule,
2] Al
3 A0
3] DI
=] DIO
2| DO
3 Encoder

[

F-F&

- F-F

Step 2: Double-click on the SYS_INIT block to open the dialog box. On the
dialog box that appears, select the correct type of target hardware
from the field, “Target Hardware Type”. In this demo, the target
hardware is chosen as 1-8838.

Block Parameters: 8% =]
— [8838-Simulink link (mask)
Initialize the I-8000 control sretemm.

Step 3: Double-click on the I-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.
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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

oK | Comal | R

Step 4: In a similar manner, open the DataToFile dialog box and specify the
filename in the “Filename” field. Enter 1 in the “Decimation” field, and
then the analog input signal will be recorded in every sampling time
interval.

Lef Le] L]

Block Pavameters: DataToFile |
’—S—Functi.on {maszk)

}?'Jrite time and input o specified MAT file in oow format. Time i= o oow

Cancel | Help | ool |

Step 5: Copy one Mux block to the model window from the Simulink\Signals &
Systems (for MATLAB 6.1) or Simulink\Signal Routing (for MATLAB
6.5) library.
Step 6: Connect all the blocks as shown in the figure below.
Elamni * =1ol =l

File Edit View Simulation Format Tool: Help

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

ICPDAS
l2a3s
Embedded Controller
SYS_INIT
o
1
2
5 ICPDAS
a Dat;ITciile
5 o
. DataToFile
r
18017 H
Ready [100% [T=0.00 [FieedStepDiscrete 4
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Step 7:

Step 8:

Step 9:

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.
When the build process ends successfully, download the control
program generated to the 1-8x38 and upload the experiment data for
further analysis (refer to section 3.4).
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(l, :), tcpdata(2, ) )

1.8 T T

(-] AR LR R EREEEEE

7] B ] ISR

7 R S
S i e — ]
g_, | |
s 1 :
508 . ]
> 1 1

06—~ S REEEEEEE B EREEEEEEEEE

04l A SRS

0.2 - i 77777777777777777 i 77777777777777777

0 1 1
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 |
—s-Function (mazk)
4-channel 14-bit analog output module.

=
=

Type of Value IFlu:nating

0K | Comel | Help | ool |

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

Block Parameters: [-8024 |

—a-Function (mask)

4-channel 14-bit analog output module.

— Parameters
Output Mode IVoliﬁge Chut =
Output Chamel
|[E| 123]

Gradi

|1
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Demonstration

In this demo, we use 1 channel of the [-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.

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 D3P Blockset wi | DatTofile

----- # System
- arget for Motorola

A B T 3.3 o B T SNy

=

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.

=W Embedded Target for ICPDAA| = :
..... ] Al £ I:'Ei.tiil.Tl:lF:llE
..... B AD —

..... %] DI et |sysNIT
----- % DID

----- & DO

----- 3 Encoder

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

separately from the AO and Al block library.
E! Stmulink Library Browser ;|E[ l[

Fil: Edit View Help

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

W Control System Toolbox |
W DSP Blockset

¥ Dials & Gauges Blockset

=) edded Target for ICPDAS

B

W Control System Toolbox -
= B DSP Blockset
- W Dials & Gauges Blockset
£ ¥ Embedded Target for ICPDAS

|

] DIO

Step 4: Double click on the 1-8024 block to setup the AO module. Here we use
channel O of the 1-8024 module, which is mounted on slot 2 of the
I-8xx8 embedded controller. And the output mode is set to “Voltage

Out”; the type of value is selected as “Floating”.

(ECEEEE =10 x|
File Edif Yew Qomolshon Fomst Jools  Help
DFES &R r = [Homd =]
1|
4-chanze] 14-bit amalog output module |
Outn ot T T |
Channel ;
@ »0
(Gaan
|1 B0
Sht.i‘z -
Im“v@ | | .
pataToFila
[or ] camad | mW | A | |
| LEOATH ataToFele
Feady [To0% | 1 FozdSiplmte s

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.
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E! Simulink Librac Browser

File Edit View Help

=10

[ &= & Find ||
Sine Wave: Cutput 2 sine wave whexe the sine type determines the computational technique
used. The pexsrmeters in the two types aue selated theough:
Harnplas per pedod = 200/ (Frequency * Sample time)
=8 Simulink 4| simin |From Workspace
----- & Continuous
----- | Dizcontinuities From File
----- | Discrete
----- 2 Look-Up Tables P
----- 2] Math Operations IEI
----- 2 Model Verification
----- 2 Model-Wide Utilities Inl
----- | Fortz & Subsystems
----- B Siznal Attributes Fulse Generator
----- 2 Signal Routing
..... ] inls / R
G sources
----- I-Defined Functions M Rendom Humber
=- B Aerospace Blockset | |
=- 8 Buffered DSF .

E 3
=- W CDMA Reference Blocksst /VM SRR
&=~ ¥ Communications Elockset BBn5 )

----- B Control Svstemn Toolbox e Bl GRS

&- W D3P Blockset

=- 8 Dials & Cauges Blockset E salt | Bignal Builder

[_]§| Embedded Target for ICPD £ <_....-—— M

=1a006 - O] x|
File Edit Wiew Zimulation Format Tool: Help
OEE&| & EE|s | = [Nl | g 2
ICPDAS
=5 i=]
Embedded Contraller
SYE_IMIT
Sine Mawve
2024
ICPDAS
u] - LataToFile
Blodk
Le017H CrataToFile
Ready [100% | [T=0.00 [FiedStepDiscrete Y.
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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 1-8x38 and run (refer to section 3.4).

Step 10: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(l, :), tcpdata(2, 3) )

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
» 80 3l n

GND

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 a1l Blorkee =
e B Embedded Target for ICFDAS ,m

AT

B AO

y DI

y DIo

y DO

-2+ Encoder

gm 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

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

B Disls & Gavges Blocksst

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

32| Encoder
<& RELAY 73 i51
= e |l

/- W Fixed-Point Blocksst

T s L i

- DO

7l
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 SYS_INIT and 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 1-8x38 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

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 50



8438/8838 User Manual

W 1 I 17 1
CCW | | | I_
counter | 7 3 7 1
CW/CCW counting mode
Puse [ [T L[ L [
Direction |
countler | 2 3 2 |

Pulse/Direction counting mode

Besides, you must specify a value smaller than 19 in the “Card NO” field
on the dialog of 1-8090 driver block. This value is used to identify different
1-8090 encoder cards, and hence the same number cannot be assigned to
different [-8090 modules.

Block Parameters: I-8090 =]
— S-Function {mask)

Z-apdz encoder covnter board

1
Counting Mode: |5

Bz

|[1 11]
alot ||:| ;I

0K Cangel Help apply |

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.
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Step 1: Create a new model in Simulink and insert a SYS_INIT block from the
System block library.
[ simulink Library Browser i E |

Fil= Edit ¥iew Help

[ = & Find ||
SYS_INIT: Initialime the 18000 contil system.

... ]@ Control System Toolbox = = ,
w- B DSP Blockset DmTDFﬂB
< Di - -
FDAS 2N revint

----- = Al

----- B AD

----- =] DI

----- & DIO

----- & DO

----- & Encoder

----- | System
- arget for Motorola
A B Teo 1 L 300 Tl Eo i TT WSO

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

Iﬂ Stmulink Libracy Browssr - 10] x|

File Edit View Help

[ = <A Find ||
I-B024 : d4channel 14-hit analog cutput vodule.

w W CDMA Reference Blocksst  «|| [

- Wi Communications Blockset ¢ _E
B Control Svstern Taalbax

- I DSP Blockset

[+ ﬁj Diials & Gavges Blocksst |

=] ﬁj Embedded Target for ICPDAS

L =101 |

“I-E:EI'_'—JI]

- Al
80 D
BT T
Fal T
=] 5_| Embedded Target for ICPDAS

B Al
# 40
# DI
| DIO
3 DO

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
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[-8xx8 embedded controller. And select the counting mode as
“Quadrant” and assign “Card NO” to 1.
Block Parameters: I-8000 |
’—S-Fumﬁnn (mask)

3-axdis encoder counter boand

0K | Concel Help | ooly |

Step 4: Configure the SYS_INIT and 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
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Step 7: 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 8: When the build process ends successfully, download the .exe file
generated to the 1-8x38 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

ICPDAS
15838
Embedded Contraller

SYS_INIT

Description:

Initialize the 1-8xx8 control system.
Library:

System
Dialog Box:

Block Parameters: 3% INIT |

—I8328-Simulink lnk (maszk)
Initialize the I-8000 control swstem.

— Parameters
Target Hardware Type : |[2838 j

oK

Driver Block Parameters:
Target Hardware Type - The type of the [-8xx8 control system that is
used. The setting must match with the actual situation; otherwise, it might
cause unexpected problems. The following table presents a list of the
types available and the difference between them.

TYPE Slots Available
[-8438 4
[-8838 8
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DataToFile

ICPDAS
CrataTaFile
Black

CrataTaFile

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

Library:
System
Dialog Box:

Block Parameters: DataToFile 2]

—A-Functon (mazk)

Write Hme and input to specified MAT file in powe format. Time iz in mow
1.

— Parameters
Filename :

savefile mat
Decimation ;
1|

] Cancel Help Applr

Driver Block Parameters:
Filename - The fully qualified filename of the MAT-file in order to store the
data. The default filename is savefile.mat. The file will be stored in the
current working directory.
Decimation - A decimation factor. The default value is 1. This parameter
allows you to write data at every nth sample, where n is the decimation
factor.
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ReadFromEEP

Blodk
Crata |-
Addr

ReadFramEEF

Function:

Read data from EEPROM
Library:

System

Description:

In this block, there provides 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 1-8438/8838, its range is between 0
and 7.

2. Addr — Avalue between 0 and 255 is acceptable. In [-8438/8838, the
eeprom is divided into 8 blocks, and each block is 256 bytes in size.
Therefore, you would assign 1 to the “Block” port and 234 to the
“Addr” port, if you want to obtain the data of Block 1, Offset 234.

3. Data - This port is used to output the data read. It will output a value
between 0 and 255.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 57



8438/8838 User Manual

WriteToOEEP

Black
Addr
[rata

Nirite TaEEP

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 1-8438/8838 control system, the eeprom is divided
into 8 blocks. The number of the block is counted from O to 7.
Because block 7 is reserved for MINIOS7, however, users shouldn’t
assign the value, 7, to this port.

2. Addr - In each block of the eeprom, it is 256 bytes in size. So users
can assign a value between 0 and 255 to this port.

3. Data — The data that you want to write to the eeprom. A value 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-8041 |
—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.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 64



8438/8838 User Manual

[-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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[-8054

Tndl
In
In2
In2
Ing
InS
Ing
In¥
-8054

Lo_wal

LT AL T LT AL VAL Y LT A Y

Description:
16-channel Isolated Digital 1/0O Module.
Library:
DIO
Dialog Box:
BElock Parameters: I-8054 ]
—3-Function {mask)
Tenlated digital input & output module.

— Parameters
DI Charuel

I[EIIEEdEET]
Siot: R ~

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.

8438/8838 User Manual, Feb/2004, Ver.1.0, 8MS-004-01 ----- 71



8438/8838 User Manual

[-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 OQUTPUT
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 OQUTPUT
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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1-8090
o
)
Z
-2080
Function:
3-axis Encoder Input Module.
Library:
Encoder
Dialog Box:
Bloclk Parameters: I-8090 |
—ra-Function (mazk)
3-azdz encoder comnter board
— Parameters
Card NO.
0
Counting Maode: IQuﬂdm‘t ;I
Bz
|[1 11]
Blot ||j ;I
0K Cancel Help hoply |

Driver Block Parameters:
Card NO - The number is used to identify different 1-8090 encoder input
modules. A value between 0 and 19 is allowed.
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:

l-2090
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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. Updating the OS of 1-8438/8838

Before you start to update MiniOS7 on your 1-8438/8838 embedded
controller, 7188xw.exe is needed and can be found on the path
CD:\Napdos\MATLAB\Firmware\1.00\. In addition, you can get the OS img file
on the path, CD:\Napdos\MATLAB\OS_image\. To update MiniOS7 into a
newer version, please follow these steps below. (Note: You shouldn’t turn off
the 1-8438/8838 embedded controller during the update, or unexpected
damage may be caused.)

Step 1. First of all, connect an rs232 cable from COM1 on the PC to COM1
of the 1-8483/8838. Then turn on the 1-8438/8838.

Step 2. Change to the directory where 7188xw.exe is located. Run
7188xw.exe and the following window shows up.

! COM1 ,1] DIR=
7188x for WIN32 version 1.14 (83-88-2802>[By ICPDAS. Tim.1]
Current set: Use COM1 115288, H.8.1
:demol.exe cr
Autodownload files: exBl.exe

Current work directory="C:matlahgc'

4 Ll P

Step 3. Enter Esc to stop the execution of the firmware. When it was done,
the window should look like this.

7188x fo

Current set: Use COM1 11520@,.N.8.1
AutoRun:demol.exe cr

fiutodownload files: exBl.exe

Current work directory="C:matlabgc'

iBAABE-8A>
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Step 4. Copy the firmware ***.img to the directory where 7188xw.exe is
located. Then, enter upload at the prompt i8000E-80>. After the
prompt message is displayed, press ALT+E to download the file
*** img.

1.14 1:1 DIE iy

7188x for WIN32 version 1.14 <{B3-88-2802>[By ICPDAS. Tim.1
Current set: Use COM1 115288,.H.8.1

AutoRun:demol .exe cp

Auntodownload files: exBl.exe

Current work directory=""C:“matlabgc®

iBAABE-8BZupload
Preszg ALT_E'to download file?

Input filename<8EA31183 . img

Load file:8EA31183. img

%end file info. total 256 hlocks
Block 256k

Transfer time i=z: 7.870880 zeconds
CRC16=78DA

78688 : FFFE=7188

i8HBAUE-8A:

Step 5. Then enter bios1 and press Enter. The firmware updating starts
automatically.
- O] x|

=
=
=
=
=
=
=

=T N

=
=
=
=

4
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Appendix B. Updating the firmware

To update the firmware of your 1-8438/8838 embedded controller, you can
do as the following steps.

Step 1. At first, connect an rs232 cable from COM1 on PC to COML1 of the
[-8438/8838 embedded controller.

Step 2. Turn on the 1-8438/8838 embedded controller.

Step 3. Change to the directory where 7188xw.exe is located and run

7188xw.exe.
F& {011 DI ¢
7188x for WIN32 version 1.14 (@3/08-2002>[By ICPDAS. Tim.]
Current set: Use COM1 115288.H.8.1

AutoRun:demol.exe cr
Autodownload files: exPl.exe

Current work directory="C:“matlahgc'

Step 4. Then Enter Esc to stop the execution of the firmware.

Current set: Use COM1 115268.N.8.1
AutoRun:demol.exe cr

Autodownload files: exBl.exe

Current work directory="C:\matlabgc'

i8BBRE-88>
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Step 5.

Step 6.

Step 7.

Enter delb after the prompt of i8000E-80> to remove the original
firmware. When the prompt message is displayed, pressy.

I 1.14 11:11 DIE

7188x for WIN3Z version 1.14 <B3-88-2082>[By ICPDAS. Tim.]
Current set: Use COML 115208.M.8.1
AutoRun:demol.exe cr

Autodownload files: exBl.exe
Current work directory=""C:matlabgc"

iBHABE-8@>de 1h
Total File number iz 2, do you really want to deletedysn>?

iBAARE-8A>

Then copy the newer firmware mat_load.exe & autoexec.bat to the
same directory.

Enter loadb at the i8000E> prompt. When the prompt message is
displayed, press ALT+E to enter the filename. Here we enter
mat_load.exe. In a similar manner, download the file, autoexec.bat,
to the 1-8438/8838.

=101.x]

HE

o &
=
=

=
=
(=
=
(=
=

=
=
=
=
4
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Step 8. Enter reset to restart the firmware.

File will zave to EBBH:8008
StartAddr——>DBABA : FFFF

gz ALT_E to download filet
Input filename:mat_load.exe
Load file:mat_load.exe
Send file info. total 2686 hlocks
Block 286
Tranzsfer time iz: 6.470008 seconds

i8AABE-8@>1loadh
File will save to ECDF:-0886

StartAddr——>EBB8 : CDFS

Press ALT_E to download filet
Input filename:autoexec.bhat

Load file:autoexec.bat

Send file info. total 1 blocks
Block 1

Tranzsfer time iz: B.650008 zeconds

iBBOHE-38 reczet
Before connected:Socket<s>=0.MAXDAT =536 . rxtout=20008
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Appendix C. Change the IP of 1-8438/8838

There provides two ways for users to change the IP, Mask and Gateway of
1-8438/8838 embedded controller. One of them is through the GUI under
MATLAB, and the other is through the push buttons on the S-MMI of the
[-8438/8838. Next In the rest of this chapter, we will demonstrate you how to
complete this work.

(Note: Before you continue to change the IP, Mask, and Gateway, make
sure that the 1-8438/8838 has been turned on.)

GUl under MATLAB
Step 1: Start MATLAB, and then enter gui8000 at the MATLAB prompt.

.} MATLAB =101 %]
CMATLABERS wvork j J

File Edit View Web Window Help

ﬁ ‘ ? ‘Current Directory:

O | & BB o o

Current Directory n Commzand vindow
|C:\MP.TLP.Bﬁp5\work j J‘ |=_°i£ ‘ dh Tzing Toolhox Path Cache. Twpe "help tnnlhox_path_cacheﬂ
A1 Files |File Tyr To get started, select "MATLAR Help" from the Help mewu.
(£ 7T188E_ste Folder =
[C]besp Folder ¢_gu18000
(g beepdll ) 16000 Series Uzer Interface . ;lﬂl x|
giutions || P52 | eeap |
Connect
(00! Serial Port
1| |
IEDM‘I 'I
St
m Baudrate op Stop
_— [115200 =] |1 = '
TR Parity Data el e
zave newf rom.m Inone j I8 j
lrzimtfdema -f i jzie|
load rzimtfden Message
plot{rt_yout) RS232 Mode Exit GUI
%-- 2/09/04 10 X |
2118000 X
2
4‘15tart| By STATUS| Mot Connected

Step 2: On the TCP/IP page, enter 192.168.0.15 in the field ‘IP’ and 10000 in
the field ‘Port’ respectively. Then click Connect to establish a
connection with 1-8438/8838.
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-} MATLAE
File Edit View Web Window Help

0O =

o B - o | [ | ? |Currerrt Directorv:|c:mu1ATLAE|5p5xwork

5[]
=1

Current Directory:

Carmmand Window

|C:\MHTLﬂBEp5\work j J| rj( | & Uzing Toolhox Path Cache. Twpe "help toolbox_path_cache =
A1l Files |:File Tyx To get started, select "MATLAE Help" from the Help memu.
[ 7188E_sre Folder =
(] beep Folder =pigudanmn
G beepdll s User Interface —1=f x|
g buttons R5232 TCRAP
g dont
4] | Connect to:
e e ser |
) =2l IREE IR T
T - I o e
tu=[t;u]; |
I Set NET |
sawve newt romn _m Port 10000 =
lrsintfdemo -f Bejej=ie] |
load rzimtfdem Message
plot{xt_yout) TCP/P Mode Exit GUI
4-- 2/09/04 10 o | |
2ui8000 T

Mot Connected

4 Start | Busy STATUS]

Step 3: When the connection was established successfully, the grayed button
SetNET is enabled.

-} MATLAB
File Edit View Web Window Help

O=| & B v o | W | ? |<3WEI'rt Diremrvr|c:w1ATLAE|5p51work

Current Dir

Command Wi

| CoAMATLABSpS wark

Tzing Toolbox Path Cache.

R

zave newf ron . m

lrzimtfdemo -f

load rzimtfdem

Message

Al Files |File Tyr To get started, select "MATLAE Help" from the Help mevu.

[ 7188E_s1c Folder =

[ beep Folder =» guislol

(g beepd1l User Interface — o]

- Rs232 | TePap |

Ddﬂﬂl Dizconnect |

| | Connect to:

T workep Start |

152 168 1} 15

Cormmand History 1P I I I I

TN Download |
Port [ 10000 _ SetHET D

Type "help toolbox_path_cache =

18 eifaj=ic|

plotirt_yout) Cornection iz established Exit GUI
- 2/00/04 10 i (-
#1800 =
2
T — -
ﬂstart | Busy STATUS Connection is established

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.
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=10l x|

Fil: Tntitled

P 192 [ 18 [ o [ 15 Bctorvilc:wATLAaspsxwork jJ

.
E
Al
@

)la
x

Using Toolhox Path Cache. Twpe "help toolbox_path_cache =

GATEWAC| 132 | 168 | 0 | 1 >

SET Cancel |

To get started, select "MATLAR Help" from the Help memu.

»» guiB000

& ——
[ beepdll =101 x|
—— Rs2:2 | TePaP |
(400t Disconnect |
1] | Connect to:
2™ worksn Start |
e L 1m | e | o | 18
- Diownload |
tu=[t;u]; |
| Set NET
zave newf rom.m Port Ly £
lrzimtfdemo -f Uplmad |
load rsimtfden Message
plot{rt_yout) Connection iz established Exit GUI
4-- 2/09/04 10 it | |
£ui8000 =
[
4\ Start I By STATUS Connection is established

Step 5: If the process was completed successfully, the connection will be
disconnected. And you will need to connect again.

-} MATLAR o ] 3

Bile Edit ¥iew Webh Window Help
0 Dq| & B < o | - | ? |Current Direcmr'i":|C:NATLAEIBp5\WDrk j J

Current Directory: Comman

|C:\M.“.TL.".Bﬁp5\work j J‘ 5 ‘ &4 Using Toolbox Path Cache. Type "help toolbox_path_cache =

All Files |:File Tyr To get started, select "MATLAE Help" from the Help memu.
[ 7188E s1e Folder =

[ beep Foldex r2/gud80nn

[ beepdll
g buttons

[C3doot
4 | Connect to:

—I—I‘ "l workspace et

e 192 | e | 0o | 18

tu=[t;ul;
4=t Port [ 10000 Set MET |

zave newfrom. mat tu
lrsimtfdemo -f rsim Lnloed

load rzimtfdemo ’___,__——Mﬂiﬁgi‘-_.__\
o |
#-- 2/09/04 10:26 &

18000

lﬁstart | Busy

=101 ]

Rsz3z | TCPAP |

Connect

el e

ELEEE

"\

STATUS| Mot Connected
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Push Buttons on S-MMI

If you want to change ip, mask, and gateway of the 1-8438/8838 via push
buttons on S-MMI, you can follow the procedures shown in the figure below.
We provide three parameters for users to set. They are PA_00, PA 01, and
PA_02, which correspond with ip, mask, and gateway respectively. In the
following figure, the alteration of ip is demonstrated. You can change the mask
and gateway in a similar manner except different parameter.

|- |-

PR.OO -

: [ | i q E
Press, & One
" MODE™ @ Prss . Sy O

. B8

Press MUIJI-_

!
o
U

Press MEJIJI-_

L

Press M[?I‘JI-Z Omee Lo cance]

PR.OD) ——

After fickering, the set value hus been changed,

. W i
Press SET Omee

[P address of [-B438/8538 flickers,

. @ i
@ Press SET Omece

The parameter number is displayed,

_— ] 3 .
Press Up ar DOWN to change the number,

. W .
@ Press SET e

The current valug of the specified number is displayed,
Press lliil-‘ o @ change the value,

DOWN

The current value of the specified number 15 displayed.

. ®m W o s thes
Press Up i DOWN 1o change the value.,

Thee current value of the specified number 15 displayed.

Pross !@

P or DO%"N 1 changc the value,

The current value of the specified number 15 displayed.

Press @ tin chamge the value.

]
" BOWN
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Appendix D. 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.

EEX

) Auto Disconnect
Serial Port
LOME :|T B audrate Stop Start
1115200 ~| | |
Parity Data Dowenload
|n|:|ne ﬂ |B j

UG

Message

Connection is established Exit GLI

STATUS Connection iz establizhed |
RS-232 Interface

8438/8838 Quick Start Manual, Version 1.0, 02/2004 -- 92



8438/8838 User Manual

2 18000 Series Uzer Interface

TCRAF
BAUto Disconnect
Connect to :
Start
P | 192 | 18 | 0 | 1A
Dowenload
Port | 10000 SetMET |
UG
Message
Connection is established Exit GL|
STATUS Connection iz established

Ethernet Interface

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 :
=top
P | 192 | 188 | 0 | 158
D |
Port | 10000 Set NET |
Upload
Message
F i i .
I_ . rograrm 1= running Ex|t Gl_“
S5TaATUS Connection iz establizhed
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(2) “Upload when stop time is up” :

2 18000 Series Uzer Interface

Rsz32 | TCRAR
et
Connect to :
P | 192 | 18 | 0 | 1A
Port | 10000 SetMET |
Message
2. Timellp
STATUS Connection iz establizhed

EEX

Disconnect

otop

e [ |

Upload

Bt GLI

4 18000 Seriez Uszer Interface
RS232 TCRAP

Connect to :

P | 192 | 188 | 0 | 158
Port | 10000 SetMET |
Message

3_ Data is uploading

Disconnect

otop

[Nl EEd

Lpload

Exit GLI

STATUS

Upload 5%
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(3) “Close GUI” :

2 18000 Series Uzer Interface

Rsz32 | TCRAR

Connect to :

et

STATUS

P | 192 | 188 | 0 | 1%
Port | 10000 Set MET |
Message

A 1 GUI'WIll Close

E0IX]

Disconnect

Start

Dowenload

UG

Bt GLI

Connection iz establizhed
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Appendix E. History of Versions

Version By Date Description of changes

1.0.0 Edward 15-June-04 |1. First driver version

1. Add “Auto” function for RS-232 / Ethernet

2. RS-232 / Ethernet connection will be ok no
matter what controller mode is.

3. Add RS-232 connection number to “COM 8”

4. Modify slow speed download file via Ethernet
problem

1.1.0 Edward 10-July-06
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