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Warranty

All products manufactured by ICP DAS are under warranty regarding defective materials for
a period of one year, starting from the date of delivery to the original purchaser.

Warning

ICP DAS assumes no liability for damages resulting from 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 2005 by ICP DAS. All rights are reserved.
Trademark

The names used for identification only may be registered trademarks of their respective
companies.

All information about this manual is for items as the table below.

1-8410 4-slots Serial 1/0O unit
1-8410-G 4-slots Serial I/O unit (Gray color)
[-8810 8-slots Serial 1/0 unit
1-8810-G 8-slots Serial I/O unit (Gray color)
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Chapter 1. Introduction

The i-8410 and i-8810 are Serial 1/0O units using DCON Protocol Firmware
DCON_nnn.exe (*1). ICPDAS provides various 1/0O modules(*2) ,using such as analog
input/output and digital input/output and counter modules which can be used in remote
data acquisition and control application for environment monitoring, power management,
factory automation, etc . via Serial communication.

Configuration 1

L

RS-232

Configuration 2

232/485

‘ Converter
RS-485

Alarm , Power switch Temperature : Voltage Counter
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(*1): For detail of DCON_nnn.exe, please refer to
CD:\Napdos\DCON\8410_8810\Firmware\Version_Annn.txt
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/8410 8810/firmware/
(*2): For detail of I/O modules which can be used with 8410/8810,
please refer to CD:\Napdos\DCON\IO_Module\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io_module/
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1.1 Features

Serial —based Data Acquisition I/O unit

The i-8410 and i-8810 are Serial I/0O unit. This feature allows COM Port applications to
access and control the remote /O in industrial RS-485 network. And
DCON_nnn.exe ,8K232.exe or 8K485.exe is the DCON firmware for the i-8410 and
I-8810. Using this firmware, applications can be easily and directly developed using a
COM Port program.

ASCIl-based protocol (DCON Protocol)

The 1-8410 and i-8810 are Serial I/O units use the DCON protocol, which is a
request/reply communication protocol used with I-7000/8000/87K series 1/O modules.
And is used to access the data from the module using a simple ASCII format. For
example, sending the command “$01M” will query the controller name. The responding
module will reply with a message similar to “!1018410(cr)” or “!1018810(cr)”

For more details regarding the DCON Protocol,
please refer to Appendix B: DCON protocol.

For DCON Protocol about 8000 MCU and 8000 series I/O modules. Please refer to :
CD:\Napdos\DCON\IO_Module\hw_dcon_on_8KUnit
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/hw dcon on 8kunit/

Various SDK provided (free)

In order to access the I/O modules that are connected to 8410/8810.
Various SDKs are provided, such as: (see Notel, Note2)

DLL driver

ActiveX component
LabView bundled driver
Indusoft bundled driver
Linux driver

OPC server

Notel: All these SDKs include the DCON Command and can be easily and quickly
integrated into the user's system. Please refer to Chapter 3 for more detail
information.

Note2: DLL, ActiveX, LabView, IndoSoft, OPC server only support the windows platform.
(Windows 98, Windows NT, Windows 2000, Windows XP)

I/O configurable via the RS-232 or RS-485

The DCON Utility is used to configure 1-7000, 1-8000 and I-87K series I/O modules. It
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originally communicated with the I/O modules via the COM port. For /O modules on the
i-8410 and i-8810, using the COM port can let DCON Utility access the I/O modules via
the RS-232 or RS-485 interface. For more details, please refer to Chapter 3.

Updateable firmware (via the RS-232 port)

Firmware

Note: the 8410/8810's COM1 port can be used to download firmware, update the
MiniOS image file.

When should the firmware be updated ?
=>» Firmware should be updated when ICPDAS announces

®  Support for new I/O modules
®  The addition of new functions
® Bug fixes and revision

There is a document (Revision.txt) that records the update information as follows:

! 4 =
f* Reuversion information for I-8088 Firmware =f :j
f* BK232 .exe, BKuUBS.exe, BEKE18.exe *®f
F* *f
! 4

A1.95 [Oct,14,2883] by Kevin
Support:
1. 8837 (command sets are same as BHS7)

Hote:

1. DCOH Utility must update to ver. 4.2.7
to support 8837.

-
1] | ’

For more details, please refer to Appendix E: Updating the firmware and MiniOS7 image.

Dual Bus design to supports i-8K and i-87K series I/O modules

The 8410/8810 has two types of bus on its back plane. The first is a serial bus (RS-485
interface) for 87K 1/0 modules and the second is a parallel bus for 8K I/O modules. The
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DCON firmware can support both 8K and 87K series I/0O modules. These two series I/O
modules can both be connected into the same 1-8000 MCU, and can use the same
DCON command when they are both attached to [-8000 MCU. The modules for DI, DO,
DIO, Al, AO and Counter/Frequency purpose are supported. Other modules, such as
multi-serial port (8112, 8144, 8142, 8144), MMC (8073), motion (8090, 8091), are not
supported. For more details, please refer to Appendix D: i-8K and i-87K series 1/0
modules.

For more about I/O module’s information, please refer to
CD:\ Napdos\DCON\IO_Module\hw_dcon_on_8KUnit
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io_module/hw_dcon_on_8kunit/

More flexible I/O combination and Compact - fasten ~ quick to install

The 8410/8810 Serial 1/0 units contain either a 4-slot or 8-slot bus to allow various i/o
modules to be connected, removing the need for complex wiring between i/0 modules.
Furthermore, various I/O modules can be inserted into the slots at the same time, such
as digital input/output, analog input/output and counter modules, and each 1/0O module
allows various numbers of channels. For example, with i-8040 or i-8041, the 8810
provides max 256 digital input or digital output channels.The module can simply be
plugged into the slot and secured to the plastic base using a pair of locking buttons. The
assembly can then be mounted on the control box using DIN rail clips.

Built-in Watchdog

The built-in watchdog circuit will reset the CPU module if a failure occurs in either the
hardware or software. If the application program does not refresh the watchdog timer
within 0.8 sec, the watchdog circuit will initiate a reset of the CPU.

Input Protection circuitry

The protection circuitry on both the network and power supply protects the system from
external signals such as main spikes and ambient electrical noise. In addition, the
central processing module is isolated from external signals in three ways. This is
achieved through 1/O isolation of 3KV, power isolation to 3KV and network isolation to
2KV

High performance integrated power supply

The built-in isolated 20W power supply is rated to perform linearly up to full loading.
Ventilated housing design to work between -25 ~+75C

The 8410/8810 is housed in a plastic base box with a column-like ventilator, that can

help to cool the work environment inside the box and allow the 8410/8810 to operator
between -25°C and +75C.
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1.2 1-8410/i-8810 Hardware Specifications

e CPU:
80188 or compatible
16-bits
40MHz

« SRAM:
256KBytes

e Flash ROM:
256KBytes
4 sectors, each sector has 64KBytes
100,000 erase/write cycles

e Built-in Watchdog Timer
0.8 seconds

« COMO (RS-232):
TXD, RXD, GND, internal serial bus.
Fixed communication speed at 115200 bps.
Used to communicate with 87K modules connected to the slots.

e COM1 (RS-232):
TXD, RXD, GND
Communication speed: programmable, 115200 bps max.
Used to download firmware, update the MiniOS image file and to configure the IP
information

« COM2 (RS-485):
RS-485 (DATA+, DATA-)

Communication speed: programmable, 115200 bps max.

« COM3 (RS-232/485):
RS-232 (TXD, RXD,GND, CTS, RTS) or

RS-485 (DATA+, DATA-)

Communication speed: programmable, 115200 bps max.

« SMMI (Small Man Machine Interface)
5-digit LED display
4 LED indicators
4 push buttons

e |/O expansion slots:
4 slots for 8410
8 slots for 8810

e« Mounting mechanism
pannel mounting and din-rail mounting
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Power supply:
20W

Power requirement:
10 ~ 30 Vbc

Power consumption:
3.9 W (for 8410)
5.1 W (for 8810)

Operating Environment:
Operating Temp.: —25°C to +75°C.
Storage Temp.: —30°C to +85°C
Humidity: 5 ~ 95%,non-condensing

Dimension:
230 x 110 x 75.5 mm (for 8410)
354 x 110 x 75.5 mm (for 8810)

For more detailed dimensions, please refer to “Appendix A:Dimensions”.
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1.3 Front view of 8410/8810
1-8410:

Small Main Machine Interface
COMS3

RS-232/485 \

Power
10~30 Vbc

Initial Pin

COM1 _j/

RS-232 RS-485(COM2) Slot 0

C;j AH AT

Net ID

1-8810:

COM3 Small Main Machine Interface
RS-232/485

Power 1‘

10~30 Vbc

Initial Pin %@w i
J

RS-485(COM2)  Slot 0

COM1
RS-232

8410/8810 User’'s manual, Feb 2005, Version 1.0, 8MS-002-10  ----- 11



Pin assignment of COM1 Port

@}'

GND

RXD
TXD

OOOE
@@@@

Mot ol
%
RS-232

The COM1 Pin assignment

Pin assignment of COM3 Port

}.

& (1 )—+Data+
cTS L T TXD
5 L T-RXD
RTS —() 4
Data- —¢) (S GND
L T
L
RS-232/RS-485

The COMS3 Pin assignment
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1.4 8410/8810 installation

Stepl: Mount the I/O unit

Method (a): using screw panel mounting

Method (b): DIN-Rail mounting

Frame Ground

DIN-Rail Clips

—
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Step2: Attach power supply (10 ~ 30 Vbc)
Communicate with RS-232 interface

SAUSEIE [ S } [ S } [ 522:::/

POWER SUPPLY }

) e@p |e@p [

+10V~30VDC ° /
E\g = —
— | Short INIT* & INIT* COM together will
° CA0915 disable AUTOEXEC.BAT in the power-up
HOST COMPUTER
Communicate with RS-485 interface
O |[senmsix [E:::::::HE:::::::‘ :
o [eeBBE ||| g ||
[ =—= 555%
- ° el
HOST COMPUTER bR SUPPLY Cehl-
+10V~+30VDC O Z =
O == -y
h

CA0915

GND
V+

\

DATA-
DATA+
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1.5 1/0 module installation

Stepl: Read the document at the following location

For 1-8000 series modules the files are located at:

CD:\ Napdos\DCON\IO_Module\hw_dcon_on_8KUnit\8k
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/hw dcon on 8kunit/8k/

For 1-87K series modules the files are located at:

CD:\ Napdos\DCON\IO_Module\hw_dcon_on_8KUnit\87k
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/hw dcon on 8kunit/87k/

These *.chm files include the 1/0O module specifications, pin assignments, wire connections.
For example, the pin assignments and wire connections are as follows.

oOoom m
—O—m
[N = T '5';'-
LIE Lo
[ea]
~O+m )
LiELnE ]
E o (5]
i -am I

DIz
D13
INE)
D15

18] £
DI7
D0
Dol
Doz
D3
Diod
D5
e
D7
IR
O
LDOPUE

=

DIV E

W 1
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Pin assignment

O Ntate OFF State
Input Type LED ON LED OFF
Readback as 1 Readhack as 0
Relay +J___ @ DIPWER +J___ @ DIPWER
Contact 2 o il
Relay Cloze @ DIx y Relay Open @ DIx Y
Logic Power Y | Logic Power b
TTLCMos | @ ||[prrwr] @ |[prrwr
o Logic Level Low @ Logic Level High @
DIx DIx
— ; — ~
Open  [—ATATH @ |[opirwr — @ |[opirwr
Collector " "'ﬁir @ DIx [y @ DIx
OJIN State OFF State
DT“tP:t LED ON LED OFF
¥P Readhack as 1 Readhback as 0
@ DOPWR @ DOPWR
Dirive Eelay @ DOx @ DOx
@ DOGND @ DOGND
@ DOPWR @ DOPWR
Eesistance
Tl @ Dix @ Dix
@ DOGND @ DOGND
Wire Connection
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Step2: Connect the wire

\

\GEO0GAGGHNANN0X

00000000000000000000

Step3: Insert the 1/0O module into the 8410/8810

S—
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Chapter 2. Configure the 8410/8810 and I/O modules

Before using the 8410/8810 and any I/O modules connected to it, the following settings
must be configured:

o Networking settings: Module Address of 8410/8810
« Power on value of AO, DO modules

« Safe value of AO, DO modules

e Input range of Al modules

« Noise filter of Al modules

e Check sum of all communication protocol

The DCON utility can be used to configure other settings.

2.1 Configure I/O modules

The DCON Utility is used to configure 1-7000, 1-8000 and I-87K series I/O modules and
communicates with 1/0 modules via the COM port. For I/0O modules on the 8410/8810.

[¢] BEE -
DCON Utility
A Main functions
ma % am Configuring modules
pemm) s 1= | -Digital Output-] 0 [ o
o s e || Lseoi MSE (CH:7) Baudrate
[ T T T T T [ [ Address
" Power On Value of DO Safe Value of DO CheCk sum
T, v Power on value
vl oo T e vas | Safe value... etc.
= Testing 1/O actions
Modules supported:

I-7000/i-8000/i-87K series
(with DCON protocol)
OS supported:
Windows 98/NT/2000/XP
File location:
CD:\Napdos\Driver\DCON__ Utility
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Stepl: Wire the 8410/8810 and configure its network settings

Net 1D

Step2: Install the DCON Utililty by running
CD:\Napdos\Driver\DCON__Utility\Setup\setup.exe and then run it.

% Windows Lpdate

Set Program ficcess and Defaults

&

" E'| Accessoties P

Programs
[ Ertiviey
! Documenks * (= 7iseE 4

& Cacrro q (] map7OOOY

i
E !_% Sietkings k
Q é‘% Search 3
(=]
= @ Help : IS
é RiiF Yersion Information
E @ Shut Down..,

[t [ 8 5 ©
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Step3: Search for the 1/0O modules on the 8410/8810. After the modules
are found, individually click on them to configure them.

£

_Sean:hing Status:

COM Port: Jooipd 1

Addrezs

Module | Address | Baudrate | Alarm | Checksum | Description
3310 > 11] 115200 Digzable 3810 Main Controller Unit
51 115200 Dizable 1601 +16 D0
2041 52 115200 3200
8024 (37K 53 115200 CH Analog Output
54 115200 Power Relay
S8 [37K g :II :II Egg% ﬂ Setting Configoration for 8018 (87K)
- [ Channel: & 1 Channel: & T Channel 7
[ Channel 2: T Channel 3: 1 Channel: 4
iGeneral Setting:} T Channel O T Channel 1:

Configuration Sefting:

+/-2.5¢ -
Filter Setting: |E0Hz rejection +

Input range:

Data format:

Setting

Channel Enable/Disable Setiing:

W CH:O [poooo W CH: [ooooo
¥ CH [poooo  CH:S [ooooo
¥ CH2 [joooo & CH6 [ooooo
¥ CH3 [poooo W CH7 Joooon

Sel All | Cir AII| | Stop |

| ™

[ |

Note: All the 87K 1/0O modules that connected to 8410/8810 are

rename to 80xx(87K)
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Chapter 3. DCON Protocol and Software Development
ToolKit (free)

3.1 The feature of using DCON Protocol

The DCON firmware which uses ASCIl Command provided with the 8410/8810, is easy to
use and most of application can be developed using toolkits supported by ICPDAS, such as
DLL, ActivateX or OPC Server, which can shorten their development time.

= The delimiter character of response data
The atalog ingut walue of the first channel

Theanalog itmut walue of the last channel

i‘ Eesponse I ﬁ
= g, =+1.6211+01.621+01.621+0] £21+01 £21+01.621+01.621+01 21 i i
<2 =4 ML

gra
i
-

Command  gnisn

SI]: The VO modd eisinsertted in Slotl
01: Theaddress of main FO unit (e g 8410}
# The delimiter character of request command
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3.2 Location of documents and software

The location of all documents and software related to the 8410/8810 are shown in the
following directory tree. The relevant file can quickly be located by referring to the tree.

CD:\Napdos |—{ DCON |{8410_8810}— Document } 8410_8810_Manual.pdf

| Firmware for_128k_sram 8k232.exe

Bk485 exe

for_256k_sram

—{ 0S_Image |——{ 40MHz | 8K040330.IMG
1. DCON Utility
2. DLL driver
3. ActiveX{ocx) component
4, Indosoft driver
5. Linux driver
MNapOPCSvr

- minios7 || utility |{Minios7_utility |- Driver(PC) |

{ 7188 | TCP

1. Configure Wizard

- 2. 5end232
3. Send TCP
4, 7188E

Various SDKs are provided for the DCON protocol, such as DLL, ActiveX, Labview driver,
Indusoft driver, Linux driver, OPC server, etc. Each SDK also contains a number of helpful
free demo programs and documents, which can be found on the CD included in the
package, or can be downloaded from the ICP DAS web site or FTP site..

When planning the development of a system, appropriate software solutions should be
chosen to suit different situations. Following chart shows the relation between the software
solution and the SDK provided. Refer to the chart to find a solution to meet your
requirements.

8410/8810 User’s manual, Feb 2005, Version 1.0, 8MS-002-10 ----- 22



The diagram below show the architecture of the SDK.

SCADA, HMI

1-7000/8000/87K (with DCON protocol)
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3.3 DCON Utility (DOS) DCON Utility (DOS)

DCON Utility (DOS version)
Supported modules:
i-7000/8000/87K series
(with DCON protocol)
Supported demos:
C
Supported OS:
DOS
File location:
CD:\Napdos\Driver\DCON_DOS

3.3.1 Procedure for using the DCON Utility (DOS)

Step 1: Read the basic and important documents

Readme.txt: contains the basic and important information, including:
e What is DCON Utility (DOS)
e What files are installed on the PC

Step 2: Read manuals for how to start

DCON_DOS.pdf:
Explains how to use the DOS version utility to diagnose/configure the 1/0 modules
and how to use the C language to develop your first program running under DOS.
The manual explains following details:

How to include the lib to C

How to develop a program in C
Demo list

Function descriptions and usage

Step 3: Run DCON_DOS\Diag\test.exe to diagnose the 1/0 modules.
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3.4 DCON DLL

- ~ DCONDLL
o —y e et DLL library

S e Supported modules:
| [Eecdr it s i-7000/8000/87K series
S e | :Z‘”';“’:l ;L:::II (with DCON protocol)

i e Supported demos: .
Fie e ‘ S e | sewo | VB/VC/BCB/Delphi
ot Ty | | | Windows 98/NT/2K/XP

| Jroo00 [1o000

File location:
CD:\Napdos\Driver\DCON_DLL

3.4.1 Procedure for using the DLL

Step 1: Read the basic and important documents

Readme.txt: contains most basic and important information, including:

e Whatis DCON DLL

e What files are installed on the PC

e The directory tree installed on the PC

e Demo list

WhatsNew.txt: contains the version/reversion history information, including
e Bugs fixed
o Demos added or modified
e Updated DLL details
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Step 2: Install the DCON DLL by executing:
CD:\Napdos\Driver\DCON_ DLL\Setup\setup.exe

After installation, all related information can be found below

% Windows Lpdate

Set Program Access and Defaulks

e

b @ BCCessories
(= Entivity

3
b
Jﬁ Documents r IE 7188E 3
b
3

Programs

= HyvperSnap-Lx
% Settings: oL
E DCIPro

Search ¥
@ Help
EI Run,.,

B shutbown...
Hstart || & 2 ©

QuickStartManual.pdf:
Explains how to develop your first program using the DLL.
DCON_DLL.pdf explains the following details

(=} Doon_activex *
B ooon D
(= naPoPC b} ] DemoBoatd

I;I MAPFO0OY I:l Drriver

1 Manual

Z] Readme.txt

57 Uninstall DCON_DLL
% Whiakhew . bxt

Windows 2000 Professional
@ .

e How to include the DLL in VB/VC/Delphi/BCB
e How to develop a program in VB/VC/Delphi/BCB
e Demo list
e Function descriptions and usage
FAQ.pdf:

Gives solutions to frequently asked questions.

Step 3: Run the demo programs to test the 1/0O module and learn the functions
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3.4.2 VB Example (Reading an analog input value)

The following is an example of reading analog values from an 1-87017 inserted in slot O of
an 8410/8810.

Step 1: Run the DCON Utility to configure the 1/0O modules
Step 2: Run VB and create a new project (.exe project)

Step 3: Add 17000.bas to the project

' Projeot - Fmject]

BEa

= 22; Projectl (Projectl)
=2 Eﬁfhnm
; ------ B Forml (Fooml frm)
=2 @ Modules
482 {7000 (7000 bas)

Step 6: Arrange all the components on the form

Setting

COM Port=1 o ol s

B =115200 Lol : i
suE FeEiE s el s - Chi- l—
Address = e : e

Slot=0 ::::::Chz:l—::
Checksum = Disable b i

[ TimeOut=1000 ::::::Ch&l—::

Close COM . Ch?: '
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Step 7: Write the program code

VB Step 3 {

VB Step 1

VB Step 2

Private Sub CrdCloseCOM_Click()
{Close_Com (1)
End Sub

Private Sub CrdOpenCOM_ClickD
Dim 1Ret As Integer
iRet = Open_Com(1, 115200, 8,0, 0
'COM Port =1
'‘Baudrate= 115200 {depend on 84 10/8K810 baudrate setting)
‘Data bit = 8 (fixed)
‘Parity =0 (parity: none fixed)
'Stop bit =0 (fixed)  0- Istop bit ; 1-+1.5 stop bit 2-»2 stop
If iRet = o Then
WseBox "Open Com port error 11"
End If
End Sub

End If

Fnd Sub

Private Sub CrndAnaloglnAll_Click()
Dim iRet As Integer
Dim sSendString As String
Dim sReceiveString As String
Dim dwCommandBufi0 To 7y As Long
Dim fRaceiveBufid To 7 As Single

sSendString = Space(R0)
sReceiveString = Space(R)

dwCommandBuf{0) = 1 COM Port =1

dwCommandBufi{1) =1 '‘Address = |

dwCommandBufi?) = &H&R018  TNodule TD

dwCommandBuf{Zy =0 'Checksum = Disable

dwCommandBufid) = 1000 "TimeOut = 1000

dwCommandBuf{5y =0 ‘Channel number don't care in AnalogInAll 8K
dwCommandBuf{e) =0 'String debug disablad

dwCommandBuf{7) =0 Todule slot =0

iRet = AnalogInAll_SK({dwCormmandBuf((), fReceiveBuf((), sSendString, sReceiveString)
If iRet < 0 Then
MsgBox "AnalogInAll 8KO error 1™

txtCh{.Text = fReceive Buf(()
txtCh1.Text = fReceiveBuf(1)
txtCh2. Text = fReceiveBuf(2)
txtCh3. Text = fReceiveBuf(3)
txtCh4 Text = fReceiveBufid)
txtCh 5. Text = fReceive Buf(5)
txtChé. Text = fReceiveBuf(f)
txtCh7. Text = fReceiveBuf(7)
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Step 8: Run the project.

. Demo :
Setting
COK Port =1
Baud Rate = 115200
Address =01
Slot=10
Checksum = Disakle
TimeOut = 1000

Open COM

Analoglnll

Close COk

Chh:

Ch?:
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3.5 DCON ActiveX

DCON ActiveX

ActiveX (ocx) component
Supported modules:
i-7000/8000/87K series
(with DCON protocol)
Supported demos:
VB/VC/BCB/Delphi
Supported OS:
Windows 98/NT/2K/XP
File location:
CD:\Napdos\Driver\DCON_ ActiveX

EAT ¢ reading che asalbg input
dValue, =0.08%) \|

[~ OCX Control |

ing with OCX Conirol |

3.5.1 Procedure for using the ActiveX

Step 1: Read most basic and important documents

Readme.txt: contains the basic and important information, including:

e« What is DCON ActiveX

« What files are installed on the PC

e The directory tree installed on the PC
« Demo list

WhatsNew.txt: contains the version/reversion history information, including:
e Bugs fixed
o Demos added or modified
o Updated ActiveX (ocx) details
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Step 2: Install the DCON ActiveX by executing:
CD:\Napdos\Driver\DCON_ ActiveX\Setup\setup.exe

After installation, all related information can be found below

] E Programs 3 @ Accessories
LE Entivity L

"2 I 3 Daocuments b (= 7imeE 3

il LE HyperSnap-leé L4

| Settings
E : E5 coopo » ol V- || DCON_Activex demo
- @ Search = DCoM_DLL v Z] FaG.xt
_:5 MAPOPC ¥ ] Manual
(Rt =

@ Help NAPTOO0Y 2| readme.tst

1 T Uninstall DCON_Active

=] whathew.bxt

@ Shut Down, .,

Mstart || 1] & 5 ©

wi

Step 3: Read the manuals describing how to start

InstallOCX.pdf:
Explains how to install/uninstall the ActiveX (ocx) component in
VB/VC/Delphi/BCB
DCON_ActiveX.pdf explains the following details:

How to include the ActiveX(ocx) in VB/VC/Delphi/BCB
How to develop a program in VB/VC/Delphi/BCB
Demo list

Function descriptions and usage

Step 4: Run the demo programs to test the 1/0O module and learn the functions

3.5.2 VB Example (Reading an analog input value)

The following is an example of reading analog values from an I-87017 inserted in slot O of
an 8410/8810.

Step 3: Run the DCON Utility to configure the 1/0 module
Step 4: Run VB and create a new project (.exe project)

Step 5: Add the ActiveX (ocx) component to the project
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1 |FI

@ File Edit ¥iew | Pmject Format Debug Bwmn €

iz D E“ ‘i:i 4dd Form

(reneral |

=
b
]

Im@mﬂaﬂ
=
B /Cee@L »

N

n] - [Fo

nii Add MDI Form

’.Ség Add Module

m Add Class Module

] 4dd User Control

=] 444 Property Page

?;j Ldd [T Tinemmeit
Add WehClass
Add Data Eeport
Add DHTML Page
434 Data Ervv tromoment
More ActiveX Desgners.. *
Add File. . Cul+D

Eemowve Fomml fom

ﬁ References...

Components...

Project] Properties...

—

Compongnts

< Tk ok A

Controls | Designers | Insertable Objects |

[icdig

[l ChartFy OLE Custam Contral
[Jcic 1.0 Type Library

[J CnsHelper 1.0 Type Library
] CompatUI 1.0 Type Library
[JComSnap 1.0 Type Library

I

s Control

bl Control For JEC

[ DirectAnimation Library
[CJEDAM Active Control module
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Step 6: Arrange all the components on the form

Slot=10
Checksum = Disahle

TirmeOut = 1000

Close COk

E Setting
| COMPort=1
g Baud Rate = 115200
| Address =01
i
-
-
-
-
-
-
-

Step 7: Write the program code

VB Step 2 {

\

VB Step 3 {

VB Step 1

Frivate dub Bndﬁmalnﬁ[nﬁll_clickq}

Dim fRecelweFuii

To 71 #z 8ingle

020N X1 Moduledddcess = 1
DOH_X1 . Wodulelld = Clogd "GHAOLIA"
DOON_X1. Blotho = 0

DON_X1, Checkdnn = Falze

DOON_X1, TimeCat = 1000

DOOM_ 1. snalogIndll fReceiveBufr0)

If D2OR X1,
111Chl,
t11Chl
TI1Che
111ChY,
t11Chd .
1I1ChY,
txirhb.
tI1FRT.

Elze

Erra
Text

CText

Text
Text
Text
Text
Text
Text

1Zode = 0 Then

= [RecelveBu (0}
fRecelveBunf[1)
[ReceiveBuf[2)
fRecelveBunf[3)
fRecelvaBufl4)
FRecelvabuf(5)
freceivaEuf[a)
freceivakuf[ 7]

NigBoy "ICON Actiwe™ @rcaxzl”

Erud I
End Zub

Frivate Zub cndClogeCOR_Click(]
DCOM X1, FortOpan = Falso

End Tub

Private Sub cndlpenCON Click( )
Lok X1, COMPaxct = 1
OCOH X1, BandRate =1135200
DoON X1, DataBit = 3
DN X1, ParitwBii = 0
DoON X1, BtopBlit = 0
DN X1, PortOpan = True

End #ub
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Step 8: Run the project

. Demo :
Setting
COK Port =1
Baud Rate = 115200
Address =01
Slot=10
Checksum = Disakle
TimeOut = 1000

Open COM

Analoglnll

Close COk

Chh:

Ch?:
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3.6 DCON LabVIEW

DCON LabVIEW

Bundled driver for LabVIEW
Supported modules:
i-7000/8000/87K series
(with DCON protocol)
Supported OS:
Windows 98/NT/2K/XP
File location:
CD:\Napdos\Driver\DCON_ Labview

3.6.1 Procedure for using DCON_LabVIEW

Step 1: Install the DCON LabVIEW by executing:
CD:\Napdos\Driver\ DCON_ Labview\ DCON_ Labview.exe

After installation, the related information can be found as below:

@ Windows Update

Mevy Office Document

Open Office Document

Programs » @ Accessories
" & Internet Explorer
1 Outlook Express
Settings A CACPo

Cocuments

A= DOON Utility 4

2000 Professional

@ T @ & & L

» = Microsoft Excel (5 DCON_DLL
Search
Microsoft PowerPoint [ MESGRER: syl =0
Help Microsoft Word
§ Run... [} Acrobat Reader 5.0
¥
§ Shiut Down,,
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Ex DCON_L abVIEW =0 x|
| File Edit View Favorites Tools Help ﬁ
J =Back v = = (1] | @Search L Folders @Histury | [B’ EB’ KD | [Exw
| Address |1 citoagproipcon_Labview | @ao
Falders x o [ e | Mame ¢ Sizel Type
: "fﬁ |- [_17000Demo File Folder
@ My Documents ;I & a0000ermo File Falder
E@‘ My Computer 3 . JEMO i
lﬁ 2% Flappy (A1) DCON_LﬂwaW |_1&87kDemo F?Ie Folder
- Local Disk {C:) %Dtl‘lulers . F|Ide Eulder X
=] DAGPro ] CallDLLINLabWIEW. .. 45 KB  Adobe Acrobat D
-7 DCoN_pLL 8000Demo TDcon_pLL.pd 2,423 KB Adobe Acrobat D
5 = File Folder
#-_] DCON_Lab_graph I?DDD.:III 152 KB Application Exten
1+ DCOM_LabVIEW — 17000. Ik 1,009 KE  LabVIEW ¥I Libra
-] 7000Demo MIOdIﬂEd' 1/11/2005 & 17080, 1Ib 671 KB LabVIEW VI Libra
-] s000Dema g Pl & 15000, 1Ib 594 KB LabVIEW VI Libra
(] 87kDemo . ; & 187K I S19KE  LabVIEW VI Libra
~+{_] others Attributes: (mormal) Uart.dll 40 KB Application Exten
-] DCON_Uilty & uart b PEIKB  LabVIEW VI Libra
-] PCI1002Ly (8] Uirinst.isu 27KE 15U File
~{_1 PCI1202Ly @.w.atchdog.llb 392 KB LabMIEW ¥I Libra
&-[C] PCI-180% Win2000.XF
& PIO-321
#-] PIODA Win200o -
(= B i T ot == P I W H (A Tt
4 I ;I_I < | i
|1 ohject(s) selected | |@I Il Compuker 4

CallDLLinLabVIEW.pdf:

8000Demo: Demo programs for 1-8000 1/O modules.

8000.11b: LabVIEW library contains all sub-vi for 1-8000 1/0O modules

DCON_DLL.pdf: Descriptions of all sub-function in DCON_DLL

Explains how to call a sub-vi of in LabVIEW.
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Step 2: Create a new LabVIEW program. Refer the DCON_DLL.pdf about detail description
of the sub-vi and where to select the sub-vi in various librarys of DCON_LabVIEW.

Step3: Select the sub-vi form Functions Palette >> Select a VI...

B Untitled 1 Diagram } — o] x|

File Edit Cperate Project Windows Help

o[ [ ] [5] [waf Bli2] 130t Application Fort ][5 ~][5a ~][€5 -] ‘
]

-—HFunctions

=l
R
-

hxﬁ

Loy
.p‘-
iy

0

o

.
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3.6.2 LabVIEW Example (Reading multi-channel analog

Input value)

Step4: Select the target *.lib file (LabVIEW library file)

Choose the VI to open: 2 x|
Look in: | =3 DCON_LabVIEW x| = & B
7000Dema &1 15000, I
B000Demo Ea B
_1a7kDemo Eibuart. b
others -‘J » dfi. b
17000, 1k
17080.1Ib
File name: |uart.|||:| Open
Files of type: I‘v"ls & Contrals [ wi= o wit = o] j Cancel

Step5: Select the desired sub-vi

B> File Dialog x|
I uart.llb = C: =
[z DataSizeutCam, vi ;|
[uz] Err i

[ux] Get_Com_Skatus, VI
[ez) Get_Lart Wersion.wi
[uz] GetLinestatus, vi

[ez] Dpen_Com VI

[ux] Receive_Binary,wi

[vz] Receive Crd.wvi

[ux] Receive_Crmd _WithChar, vi
[ux] Send_Einary, vi

| 4

Choose the ¥I ko open:
89

IDpen_Cn:Im.'-.-'I Cancel

| YWIs f Controls =
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Step6 : Put the icon of selected sub-vi on Block Diagram, refer the “Help” >> “Show Help”

or “DCON_DLL.pdf” in stepl for detail.

B Help
B Untitled 1 Diagram dwBaudRate ———

. . . . cPort Open
File Edit Cperate Project ‘Windo cData — .

Sl ] (@) b cParity =

cSkop

Open_Com.¥I

To initial and open com port

cPort i 1~ 255

dwBardrate ; 150,300,600,1200, 2400,4500,9600, 19200,
33400,57600,1 15200, 230400, 460300, 92 1600

chata: 5,6,7,8

cParity 1 O=Mon Parity, 1=0dd Parity, 2=Even Parity

c3top ; 0=1 stop bit, 1=1.5 stop bit, 2=2 stop bit

Feturn : O=MoErrar, others= Errar Code

ERER

Step7 : Draw the data flow of sub-vi.

3.6.3 LabVIEW Demo Program (Reading multi-channel

analog input value)

Step 1: Select the appropriate demo program by the name according with module’s
function.
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Step2: Set the parameters

B AnalogInAll.vi ¥ -[0O] >
File Edit Cperate Project Windows Help =
=

B |/@i$i§éf\i | |13pt Application Font ] | §5 v| i [=akd |

2000 Analogln Al demol Multiple Channel Analag In |

For AN12 2n1s onis

. dwBaudRate] cDatal cParity| HcStup| Ret]
(o) ] ) ) -] &

dwBuf LMECK AL *ekvina Sayve|
Madule 0: disable | Time Cut 0:5kring 2.2
OMPORT|  Address|  Module ID) lienable | Setting Don't Care| Mot Save | Slok Kol
I Ch el Tl oo [ el ELE [
N —

cHol  cHi] M| cH3]  ch4|  cHs| cHe| e

£7000 [m.oon |pooo (Rooo |p.oo0 [P.000 |pooo  |p.ooo  |b.ooo ”

i) | =

You could also refer the “Help”>>"Show Context Help” for getting the simple description of
those parameters.

] e ¥ Ret ;I
&= AnalogInAll.vi Diagram * © e
? File Edit ©Operate Project Windows Help " sz5end To7 000
R s I T T = Bt T e v szReceiveFrom7000
fa @ MEI 3 I13pt Application For
£ . AnalogInAll_gK.vi
% Read the all channels of analog input walues
dwBuf[0] : R5-232 port number 1 ~ 255
dwBuf[1] : modulz address 000 ~ 0xFF
dwBuf[2] : module id: 0x8013/17/18
2 dwBUf[3] : checksum O=disabled, 1=enabled
dwBuf[4] ! timeout constant, normal=100
B dwBuf[5] : don't care
dwEuf[A] : O=don't care debug string, 1= save debug string
dwBUF[7] : shok number
2 return ; FBUF(O) ~ FBUF(n), nis the module's AT channel number =
g ERER vl 4
b
é ............................ u|> ..................
i
7 )
B o v o o s W =
Ll | ﬂ}l

Step3: Run the demo.
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3.7 DCON Indusoft

DCON Indusoft

Bundled driver for Indusoft
Supported Module:
I-7000/8000/87K series
(with DCON protocol)
Supported OS:
Windows 98/NT/2K/XP/CE
File location:
CD:\Napdos\Driver\DCON__Indusoft

3.7.1 Procedure for using the Indusoft bundled driver

Step 1: Read the basic and important documents

Readme.txt: contains the basic and important information, including:
e Files on the shipped CD

Reversion.txt: contains the reversion information, including
e Bugs fixed
e New modules supported

Step 2: Install the Indusoft bundled driver by executing
CD:\Napdos\Driver\DCON_ Indusoft\Setup\setup.exe

Step 3: Read the manuals describing how to start
The DCON.pdf user’'s manual describes how to use the Indusoft bundled driver

Step 4: Run the demo programs (ICPDriverTest.zip) to test I/O modules and learn the
functions

3.7.2 Indusoft Example (Reading an analog input value)

The following is an example of reading analog values from an 1-87018 inserted in slot O of
an 8410/8810.

Step 3: Run the DCON Utility to configure the 1/0O modules
Step 4: Run Indusoft and create a new project

Step 5: Include the DCON driver
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Woarkspace

. Database I I]? Gra Avallable drivers:

DLL

| Description I :I Help |

CUTL
DA100

Fnil

CUTLER-HAMMER - DE0 / D300 (MT,2000,CERB6/Sh3/...
YOROGAWS - DAT00 [NT-2000-3=] [1.08]

[t

DCOM

<

x ks
G Lu LR e ey e s

Hilscher/Synergetic board - DieviceNet Slave [NT /20009 .
SCHENCK, Disomat C (NT-2000-%) [v1 04]

SLLEWN-BRADLEY - D atalingr DLAO Display (MT-2000-3x] [...
DSC - Reader DSC [MT-2000-3x-CEA86/5h3/5hd JARM /.. [7

Selected drivers:

DLL

I Diescription I > Hemaove |

54
Ok hicel |

x|
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Step 6: Configure the DCON driver

[} Datab..l TS Grap..._l B3 Tasks ﬁ Cu:ummr
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Step7: Insert tags to connect to I/O modules
The address format is [Address : ModulelD : Slot : Channel]

E3DCoNot DRY

Dezcription:
IInput [
Read Trigger. Enable Fead when Il Read Completec
[RdTr [FdEn [ =] Damh..] It Gep 1@ c.;.mml_
wirike Trigger: Enable *fite on Tag Change: Write Completed: Wiite Status
Station: Header:
I m - Hln.l
/\QD Ma:-c:l
Tag Mame | \ddress | Crine | Add | -
1 AllO] 01:8017:0:0
2 AllT] 01:8017:0:1
3 AllZ] 01:8017:0:2
4 All3] 01:8017:0:3
5 All4] 01:8017:0:4
B Allg] 01:8017:0:5
7 AllB] 01:8017:0:6
5 \Q 01:2017: o

COM port =1 - - Chl } #i BA =
Baudrate = 115200 b che i =

Address =01 | . 2k
Slot = 0 - Ch3 [ #a
Checksum = Disable s TR i

Tirmeout = 1000ms . Ché B =
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Step9: Double click the text box to assign a tag to it

Madn acr

=
[
=]

- Frot IDECIITlEl| 'I
™| Fazsvord Earfi
Tl aximntny alies I LE i SrE it

u [T ESign YK |<L|se Default: "I [jzable: I IEI

Step10: Run the project

.
Settings Cho I 3.56
COM port =1 Ch1 | 5.55

Baudrate = 115200 Ch? I 347

Address =01
ot = 0 Ch3 | 9.93

Checksum = Dizsahle Chd | 854

Timeout = 1000ms Chs T 563

Chb I 5.58
Chi I 6.02
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3.8 NAP OPC Server

,  Devies Progerties

Dweics Noms [Digviea
© FTRASKA-STE IO Modules
Mo Zetung
Hodue | =] Tinwsod trsi) |
Aims D5 Clachom [
[ -7 foe 8K Modee) i

I Suvslute LA s mot nctast the RE-SESMOndmms devies)

TET

3.8.1 Introduction

OPC (OLE for Process Control) is the first standard resulting from the collaboration of a
number of leading worldwide automation suppliers working in cooperation with Microsoft.
Originally based on Microsofts OLE COM (component object model) and DCOM
(distributed component object model) technologies, the specification defined a standard set
of objects, interfaces and methods for use in process control and manufacturing automation
applications to facilitate interoperability. The COM/DCOM technologies provided the

—
{ T

Vabw_

Dwveadlhae Tage

| pepge

NAP OPC server

OPC Server
Supported module:
i-7000/8000/87K series
(with DCON protocol)
Modbus embedded controller
ISaGRAF embedded controller
Supported OS:
Windows 98/NT/2K/XP/CE
File location:
CD:\Napdos\NapOPCSvr

framework for software products to be developed. There are now hundreds of OPC Data

Access servers and clients.
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3.8.2 Procedure for using the OPC server

Step 1: Read the basic and important documents

Readme.txt: contains the basic and important information, including
e Files on the shipped CD

Reversion.txt: contains the reversion information, including
e Bugs fixed
e New modules supported

Step 2: Install the OPC server by executing
CD:\Napdos\NapOPCSvr\NapOPCServer.exe
Note: If there is an older version of Nap OPC Server installed on the PC, It must
be uninstalled before installing the new version.

Step 3: Read the manuals describing how to start

The NapOPCSuvr.pdf is the user’s manual describing how to use the OPC server
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3.8.3 OPC Server Example (Reading an analog input
value)

The following is an example of reading analog values from an 1-87018 inserted in slot O of
an 8410/8810.

Step 1: Run the DCON Utility to configure the 1/0O modules

Step 2: Run the OPC server to search for I/O modules on COM1

AP
Monitor
| Channel/L-ocation | Walue

Search Module=

Cou (22 )
MNRGge Searchins
I I I 115200

Q5700 [J 2400 [J19200 [#] 9500
[J4s00  [J2400 [J 1200

Address (110255 ) [ Checksum— g0 insaey

Start |0 Dizabled 0o
End IT Enables

Statnz: 0% 4:0 B:9) :
(24D

B &8 B §

Hew Open Save Devme Group Search  Expand  Shrink | Mondtor
-1 ss101 Hame | Type | ChannelLc
--Hf s018_80 & Chio Analog Output 0
& Al: & Chol Anglog Output 1
--1f 8042_s1 & Chi2 Analog Output 2
& Dl: & Chos Anglog Output 3
& DOs
-1 8041 _32
& DOs
- 1§ 8024_33
&5 40s
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Step 3: Save the configuration and close the OPC Server

Step 4: Run SCADA software to connect to the OPC Server

The OPC Server user’s manual lists the procedures for the following SCADA software:

Labview
National
WIZCON
IFix
Indusoft
Citect

Please refer to “Chapter 4 Connecting to the OPC Server” for more details.
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Appendix A: Dimensions
1-8410 :
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Appendix B: DCON Protocol

T1BBE/BDODE
'Qr;‘,ﬁ
485

I-TO00 Series

DCON Protocol

W‘-—"’

1-8000 Series

I-8TK Series

The DCON protocol is a request/reply communication protocol for the 1-7000/8000/87K
series 1/0O modules, and uses a simple ASCIl format such as $AAN, $AASI6, #AAN,

#AASIC],..., etc. The protocol format is defined as follows:

Basic Command Format

Command Format:

Leading Character Module Address Command [CHKSUM] CR
Response Format:
Leading Character [Module Address] [Data] [CHKSUM] CR

The Leading Character can include ‘@’, ‘#, ‘'$’, ‘%', *~', ‘I

Checksum A 2-character checksum and is present when the checksum option is enabled.

Address 0x00 ~ OxFF

CR Carriage return (Ox0D)
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Bl Command Set

The full DCON protocol command sets for i-8000 series’ can be found in

CD:\Napdos\DCON\IO_Module\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/

Frequently used Command table reference:

Command Command Description

$AAM Reads the Module Name

$AAF Reads the Firmware Version

#AASI Reads the analog input or counter / frequency values for all channels
of a specified slot

#AASIC] Reads the analog input or counter/frequency module data from
specified slot and the specified channel in the 1-8000 unit.

#AASICj(data) | Sets the analog voltage output module data from the specified slot
and channel in the I-8000 unit. The data format is in engineering units
only.

#AASI6 Read Digital input and output status at specified slot

#AASI00(data) | Sets the multiple Digital output of a specified slot

# AASIB|DS Sets the single Digital output of a specified slot
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#AASI

Command #AASI
Description | Reads the analog input or counter/frequency module data for all
channels from specified slot in the I-8000 unit.
Syntax #AASI[CHK](cr)
# A delimiter character
AA A 2-character HEX module address for the
specified 1-8000 system ,ranging from 01 to FFh
Si The specified slot number. i = 0 to 3 (4 slots) or
I =0to 7 (8 slots)
[CHK] 2-characters of checksum
(cr) Character Return(0x0D) for denote the end of
command
Valid Command >(data)[chk](cr)
Invalid Command | ?AA[CHK](cr)
Syntax error or communication error may get no response.
> A delimiter for valid command
? A delimiter for invalid command
AA A 2-character HEX module address
(data) A return string from the RTD input module in
engineering mode.
[CHK] A 2-character checksum
(cr) Carriage Return(0x0D) to denote the end of
response
Example Command #01S3
Response >+2,1234+2.1234 +2.1234 +2.1234 (cr)
Description The data read from analog data input module
i-87013 (4 channels analog input module) in slot 3
of the 1-8000 system at address 01h is
+2.1234+2.1234 +2.1234 +2.1234.
Note: i-87013 =» 4-Channel RTD Analog Input Module

i-8017H =» Fast 8-Channel mV/V/mA Analog Input Module
I-87017 =» 8-Channel mV/V/mA Analog Input Module

i-87018 =» 8-Channel mV/V/mA and Thermocouple Analog Input
Module

i-8080 =» 8-Channel Counter/Frequency Module
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#AASIC]

Command #AASICj

Description | Reads the analog input or counter/frequency module data from
specified slot and the specified channel in the 1-8000 unit.

Syntax #AASICj[CHK](cr)

# A delimiter character

AA A 2-character HEX module address for the
specified 1-8000 unit, ranging from 01 to FFh

Si The specified slot number. i = 0 to 3 (4 slots) or
I =0to 7 (8 slots)

Cj specified channel number.

i-87013 =>»j=0to 3
i-8017H =>j=0to7
i-87017 = j=0to7
i-87018 = j=0to7
i-8080 = j=0to7

[CHK] The 2-character of Checksum

(cr) Carriage Return(0x0D) for denote the end of the
command

Valid Command >(data)[chk](cr)

Invalid Command | ?AA[CHK](cr)

Any syntax or communication error may receive no response.

> A delimiter for valid command

? A delimiter for invalid command

AA A 2-character HEX module address

(data) A return string from RTD input module in
engineering mode.

[CHK] A 2-character checksum

(cr) Carriage Return (Ox0D) to denote the end of the
response

Example Command #01S3CO0

Response >+2.1234(cr)

Description The data read from the analog data input module
in slot 3 and channel O of the 1-8000 unit at address
01his +2.1234.

Notes: i-87013 =» 4-Channel RTD Analog Input Module

i-8017H =» Fast 8-Channel mV/V/mA Analog Input Module
I-87017 =» 8-Channel mV/V/mA Analog Input Module
i-87018 =» 8-Channel mV/V/mA and Thermocouple Analog Input

Module

i-8080 =» 8-Channel Counter/Frequency Module
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#AASIC]

Command #AASICj(data)

Description | Sets the analog voltage output module data from the specified slot and
channel in the 1-8000 unit. The data format is in engineering units only.

Syntax #AASICj(data)[CHK](cr)

# A delimiter character

AA A 2-character HEX module address for the
specified 1-8000 unit ,ranging from 01 to FFh

Si The specified slot number. i = 0 to 3(4 slots) or
i =0 to 7(8 slots)

Cj The specified channel number.

i-87022 = j=0to1l
i-87024 = j=0to 3
i-87026 =>j=0t03
i-8024 = j=0to3

(data) A decimal value, always engineer unit

[CHK] A 2-character checksum

(cr) Carriage Return (Ox0D) to denote the end of
command

Valid Command > [chk](cr)

Invalid Command | ?AA[CHK](cr)

Any syntax or communication error may receive no response.

> A delimiter for valid command

? A delimiter for invalid command

AA A 2-character HEX module address

[CHK] A 2-character of checksum

(cr) Carriage Return (0x0D) to denote the end of
response

Example 1: | Command #01S3C1+09.000

Response > (cr)

Description This example sends the positive value +9.000V to
the Analog Data output Module in slot 3 and
channel 1 of the 1-8000 unit at address 01h. The
response indicates the command is valid

Example 2: | Command #01S3C1-05.000
Response > (cr)
Description This example sends the negative value -5.000V to

the Analog Data output Module in slot 3 and
channel 1 of the 1-8000 unit at address 01h. The
response indicates the command is valid
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$AASI6

Command | $AASI6
Description | Read back the Digital Output module value and read the Digital Input
module value of a specified slot in the 1-8000 unit.
Syntax $AASI6[CHK](cr)
$ A delimiter character
AA A 2-character HEX module address for the specified
[-8000 unit, ranging from 01 to FFh
Si The specified slot number. i = 0 to 3 (4 slots) or
I =0to 7 (8 slots)
6 A Command to read the data
[CHK] A 2-character checksum
(cr) Carriage Return (0x0D) to denote the end of
command
Valid Command IODOEOO[CHK](cr) for 8-bit DIO modules
IDDO00O0[CHK](cr) for 8-bit (or less than 8 bits)
DO modules
IEEOOO0OQ[CHK](cr) for 8-bit (or less than 8 bits) DI
modules
IDDEEOO[CHK](cr) for 16-bit DIO modules
'DDDDOO[CHK](cr) for 16-bit DO modules
IEEEEOO[CHK](cr) for 16-bit DI modules
'DDDDEEEE[CHK](cr) for 32-bit DIO modules
'DDDDDDDDI[CHK](cr) for 32-bit DO modules
IEEEEEEEE[CHK](cr) for 32-bit DI modules
Invalid Command ?AA[CHK](cr)
Any syntax or communication error may receive no response.
! A delimiter for valid command
? A delimiter for invalid command
D 4-bit output value (0~Fh)
E 4-bit input value (0~Fh)
DD 8-bit output value (00~FFh)
EE 8-bit input value (00~FFh)
DDDD 16-bit output value (0000~FFFFh)
EEEE 16-bit input value (0000~FFFFh)
DDDDDDDD 32-bit output value (00000000~FFFFFFFFh)
EEEEEEEE 32 bit input value (00000000~FFFFFFFFh)
[CHK] A 2-character checksum
(cr) Carriage Return (Ox0D) to denote the end of
response
Example Command $01S16
Response 10155AA00
Description The example reads the digital /O module value from
slot 1 of the 1-8000 unit at address 01h. The second
2-character value 55h (01010101) indicate the 1/0
module channels 1,3,5,7 are ON and channels
0,2,4,6 are OFF.
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# AASIOO(data) For multiple channels DO output

Command | #AASI00(data)
Description | Sends the value to the digital output module for multiple channels output of

a specified slot in the 1-8000 unit

Syntax #AASI00(data)[CHK](cr)

$ A delimiter character

AA A 2-character HEX module address for the specified
[-8000 unit ,ranging from 01 to FFh

Si The specified slot number. i = 0 to 3(4 slots) or
i = 0 to 7(8 slots)

00 00 that for multiple channels’ DO output

(data) A 2-character or 4-character HEX for digital output

value.
For output from all channels, the data will be
2-character HEX for channel count is less than or
equal to 8 bits, 4-character for channel count is 16 bits
and greater than 8 bits. The data bit is corresponds to
the output module channel.

[CHK] 2-characters of Checksum

(cr) Carriage Return (0x0D) to denote the end of the
command

Valid Command >[chk](cr)

Invalid Command | ?AA[CHK](cr)

Any syntax or communication error may receive no response.

> A delimiter for valid command

? A delimiter for invalid command

[CHK] A 2-character of checksum

(cr) Carriage Return (0x0D) to denote the end of the
response

Note If any channel of digital output module (*1) is configured for an analog
input alarms then this command has no effect on the specified channel.

The channel is always used for analog input alarms and can not be

configured again unless it is disconnected.

Refer to: Analog Input Alarm

(*1) For digital output modules not support analog input alarm are :

i-8041, i-87041, i-87042, i-8050

Example Command #01S30042

Response >(cr)

Description This example is for an 8-channel digital output
module. The Digital output Module in slot 3 and
channel 2 and channel 6 of the I-8000 unit at address
01h will be set to ON. This example is only for output
modules where the channel number is less than or
equal to 8.

Command #01S300AA55(cr)

Response >(cr)

Description
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This example is for a 16-channel digital output
module. The Digital output Module in slot 3 and
channels 0,2,4,6 (55h), 9, 11, 13, 15 (AAh) of the
[-8000 unit at address 01h will be set to ON. Channels
1,3,5,7, 8,10, 12, 14 are set to OFF. This example
just for output module channel number is greater than
8 and less then or equal to 16.

8410/8810 User’'s manual, Feb 2005, Version 1.0, 8MS-002-10  ----- 59




# AASIB|DS For single channel DO output

Command | #AASIB|Ds
Description | This command sends the value to the digital output module of the specified
channel and slot of the 1-8000 unit. This command is only for output

modules which the channel number is less than or equal to 16.

Syntax #AASI1BDs[CHK](cr)

$ A delimiter character

AA A 2-character HEX module address for the specified
[-8000 unit ,ranging from 01 to FFh

Si The specified slot number. i = 0 to 3(4 slots) or
i =0 to 7(8 slots)

Bj The channel to be set will contain two characters.The
first character ‘B’ is always be number 1, and the
second character ‘j’ indicates the channel will be set
and ranging from 0 to F.

Ds For single channel output the data will contain two
character. The first character ‘D’ is always 0. The
second character is ether 0 or 1. 0 => OFF, 1 => ON.

[CHK] 2-characters of Checksum

(cr) Carriage Return (0x0D) to denote the end of the
command

Valid Command >[chk](cr)

Invalid Command | ?AA[CHK](cr)

Any syntax or communication error may receive no response.

> A delimiter for valid command

? A delimiter for invalid command

[CHK] A 2-character of checksum

(cr) Carriage Return (0x0D) to denote the end of the
response

Note If any channel of digital output module (*1) is configured for an analog
input alarms then this command has no effect on the specified channel.

The channel is always used for analog input alarms and can not be

configured again unless it is disconnected.

Refer to: Analog Input Alarm

(*1) For digital output modules not support analog input alarm are :

i-8041, i-87041, i-87042, i-8050

Example Command #01S31C01

Response >(cr)

Description This example is for a single channel. The Digital
output Module in slot 3 and channel 12 (OCh) of the
[-8000 unit at address 01h will be set to ON. This
example is only for output modules which the channel
number is less than or equal to 16.

Command #01S31A00(cr)

Response >(cr)

Description This example is for a single channel. The Digital
output Module in slot 3 and channel 10 (0Ah) of the
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[-8000 unit at address 01h will be set to OFF. This
example is only for output modules where the channel
number is less than or equal to 16.

The table below show to use command #AASIBjs to set 16-channel digital output module of

the specified channel and slot of the I-8000 unit.

Command Channel Status Command Channel Status
#01S31000 | Set the Channel 0 DO OFF | #01S31001 | Setthe Channel 0 DO ON
#01S31100 | Setthe Channel 1 DO OFF | #01S31101 | Set the Channel 1 DO ON
#01S31200 | Set the Channel 2 DO OFF | #01S31201 | Set the Channel 2 DO ON
#01S31300 | Set the Channel 3 DO OFF | #01S31301 | Set the Channel 3 DO ON
#01S31400 | Set the Channel 4 DO OFF | #01S31401 | Set the Channel 4 DO ON
#01S31500 | Setthe Channel 5 DO OFF | #01S31501 | Setthe Channel 5 DO ON
#01S31600 | Set the Channel 6 DO OFF | #01S31601 | Set the Channel 6 DO ON
#01S31700 | Set the Channel 7 DO OFF | #01S31701 | Setthe Channel 7 DO ON
#01S31800 | Set the Channel 8 DO OFF | #01S31801 | Set the Channel 8 DO ON
#01S31900 | Set the Channel 9 DO OFF | #01S31901 | Set the Channel 9 DO ON
#01S31A00 | Set the Channel 10 DO OFF | #01S31A01 | Set the Channel 10 DO ON
#01S31B00 | Set the Channel 11 DO OFF | #01S31B01 | Set the Channel 11 DO ON
#01S31C00 | Set the Channel 12 DO OFF | #01S31C01 | Set the Channel 12 DO ON
#01S31D00 | Set the Channel 13 DO OFF | #01S31D01 | Set the Channel 13 DO ON
#01S31E00 | Set the Channel 14 DO OFF | #01S31EQ1 | Set the Channel 14 DO ON
#01S31F00 | Set the Channel 15 DO OFF | #01S31F01 | Set the Channel 15 DO ON
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B.2 Hardware interface

The hardware interface used to access the 1-7000/8000/87K series 1/O modules can be
divided into the following:

® RS-232:1-8000 MCU with DCON_nnn.exe or 8K232.exe firmware.
Baud Rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200bps.
Data format is: 1 start bit, 8 data bits, non-parity, 1 stop bit

® RS-485: 1-7000/87K series I/0 modules and 1-8000 MCU with DCON_nnn.exe (or
8K485.exe ) firmware
Baud Rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200bps.
Data format is: 1 start bit, 8 data bits, non-parity, 1 stop bit

® Ethernet: -8000E MCU with ELOM_nnn.exe (or 8KE10.exe) firmware
Speed: 10Mbps

Note:

1. 1-8000 MCU includes 8410, 8411, 8810, 8811, 8430,8431, 8830, 8831, 8KE4, 8KES.

2. 8000E means an 1-8000 MCU equipped with an Ethernet port, such as 8430, 8431,
8830, 8831, 8KE4, 8KES.

3. Both the 1-8000 and I-87K series 1/0O modules can be inserted into the 1-8000 MCU
simultaneously.

4. When the I-87K series I/O module is inserted into the 1-8000 MCU, it uses the same
commands as the 1-8000 series I/O modules .

5. The 87K series expansion unit series includes 87K4, 87K5, 87K8, 87K9.

6. The I-87K series I/O modules use different commands when they are inserted into the

[-8000 MCU and the 1-87K expansion unit.
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Appendix C: i-8K and i-87K series I1/O modules

The DCON firmware (DCON_nnn.exe, 8K232.exe or 8K485.exe) supports both 8K and 87K
series I/0O modules. The two series I/O modules can be plug in same 1-8000 MCU. The
modules for DI, DO, DIO, Al, AO and Counter/Frequency purpose are supported. Other
modules such as multi-serial port (8112, 8144, 8142, 8144), MMC(8073), motion (8090,
8091) are not supported. The file in the shipped CD lists details.

CD:\Napdos\Driver\DCON__ Utility\DCON__Utility Module_List.htm

The DCON firmware only accepts 4 digits numbers. Thus both 8K and 87K series are
recognized as 4 digits numbers. When using the DCON Utility to search I/O modules, the

screen shown as following:

FJ DCON Utility Yer. 4.3.7

=

The Found Out I-7000/8000 moduale

)] = |E= 1 R s

b oduile | Address | B audrate

aai0 11] 115200
a018 (87K 50 115200
a4z 51 115200
a0 52 115200
a024 (87K 53 115200
a0s4 54 115200

£

—aearching Status:

COk Part: ICCIM'I Addrezs; I-

[] Sething Confignration for 8064 A3 03

|-8064

- Digital Output-|
LSE [CH:]

199 -

0=C7

- O]

File ©CoOM Port Zearmch Eun  Temminal Help

E

%]

M5B [CH:7)

- Power On Value of DO ———

 ResdVelue E”ab'e_.
SN ool —

Safe Yalue of DO

e
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The differences between [-8000 and 1-87K series I/O modules are

Item 1-8000 series 1-87K series
Microprocessor No Yes (8051)
Communication interface Parallel bus (Notel) Serial bus (Note2)
Communication speed Fast Slow

DI latched function No Yes
Counter input (for digital input module) No Yes (100 Hz)
Power on value Yes (Note3) Yes
Safe value Yes (Note3) Yes
Host watchdog Yes Yes
Module watchdog No Yes
Programmable slew-rate for AO module No Yes

Note:

1.

The 8000 series and 87K 1/0 modules can both be connected into the same i-8000
MCU, for there are two types of buses on i-8000 series main-board. Through the
parallel bus, the CPU can communicate with 1/O modules very fast. For digital I/O
modules, the communication time takes less than 0.012 ms. For analog I/O modules, it
depends on the modules. For example, [-8017H’s scan rate is 50K samples per
second and 1-8024’s throughput is 2100 samples per second.

Through the serial bus (RS-485), the communication speed is 115200 bps Maximum.
The communication time depends on the command and response length (bytes).
Normally, for digital I/O modules, one module takes less then 1 ms; for analog 1/O
modules, one sample takes less than 2 ms.

The hardware design of the 1-8000 series I/O modules doesn’'t have the power on
value and safe value. Running the DCON firmware on the 1-8000 MCU, they can have
the functions.
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Appendix D: Updating firmware and MiniOS7 image

In following situations, we release the new version firmware and MiniOS7 image.

® Supporting new I/O modules
® Adding new functions
® Fixing bugs

The tool to update firmware and MiniOS7 image is MiniOS7 Utility.

M
DRE L GO

Upe Mris| Corfguation] Doleedd | PN b [

@ & >EM 2IHEHEDH

MiniOS7\A
i Sem|

o ——
- e——
DEMOTEE

2 s on Dok 259740 gwnlable spacen

Com] Jowndr=1 152001} Mok 17008 MinuOST Veruou 1 02007

File location of MiniOS7 Utility
CD:\Napdos\MiniOS7\Utility\MiniOS7_Utility\MiniOS7_Utility.exe or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios?_utility/
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D.1 Access the controller
Please follow the steps to do the updating procedure.

Stepl: Install MiniOS7 Utility

Step2: Use CA-0915 to connect 8410/8810 to COM1/2 of the
host PC.

Step3: Short Init* and Init*COM.

Step4: Power off and then power on the 8410/8810 The CPU doesn’t run the
autoexec.bat while power on stage.

B LV S
[22zp
& |

iz iy

@ e -
W (—
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Step5: Run MiniOS7 Utility

% Windows Update

w_tzj Set Program Sceess and Defaults

» @ Accessories ¥

(53 Entivity

Documents * L= TS = MiniOS? Ltilicy Help

Programs

Sethings

B
3 -
o

E Uninstall MinicS7 wkility
é‘% Search ] &) What's New

£
_:_,5 & relp
s

[ prate i

| \% In

= | PATAvSEI D Haus Fale. ni0S’
= | ] - ==
B k32 ExE

Confirm NIT* and GhDtagetherl and power or againll
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After opening the COM port, the MiniOS7 Utility will show informations as below:
i.  MiniOS7 image version of the 8410/8810.
ii. Filesinthe Flash ROM

K| Mini0S7 utility ¥1.0.04

@ m g *ﬂ =
UpdateMniDJ Configuration|  Diglate &l Fun . . .
= s = o= & & & = & | 2 Listfiles in the
B nElEDn P23
L Ll Flash ROM
| Sottware (C:) i -OST\A A
Marne | Sizel Type J Modified | Attributes 1 A : arEE'i‘
E3 3 KB M5DO5Bat 20051/ & 2 autosxec bat M 01A1/2008 1658
T44KE  Application 200541/, & @ deon_04.e.. 1IKE 01A1/2005  16:55.29
\
kd
1. MiniOS7 image
information
¢ 5 2 files on Disk, 51398 available spaces
D:h8k_2564%DC0NYA3. 04 2 files an Disk
File Type |4 fes [+ 4 | Find
(Com, baudrate=115200) Moduel 800 MiniOS? Verson2 00001 [Fep/24/2004] Flash 256K

~——— R

D.2 Updating MiniOS7 image

After setup MiniOS7 Utility and initial the 8410/8810. please follow the steps to do
the updating MiniOS7 image.

o
r

Step1: Click Update Mini0S) 504 select the file to update MiniOS7.

8410/8810: CD:\Napdos\DCON\8410_8810\0S_Image\40MHz\8K040330.img)

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/8410 8810/os image/40mhz/8k04033
0.img
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/8410_8810/os_image/40mhz/8k040330.img
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/8410_8810/os_image/40mhz/8k040330.img

1 1 ST utility ¥1.0.05 - ]
Update MiniD5yf Configuration Delete Al Bun Help Exit
Nt s [T @D DDE DD R
[Saftware (F) | MiniOS7T\A about
| Sizel e I Mod M ame | Sizel Datel Time
= 10_30... 205.1KB  10/19/2004  16:2313
[ autosrec 1KE MS5-DOSBat. 1041 CBle10
=E10.302 03B Application . |- @2 autosss... 16 1041872004 17:2411
>|
K| | | 2 files on Disk, 248642 available spaces
FinDCOMSE430_S830%Firmmares for_Slzk_sramhAaZ.oz
File Type Al files [##] -~ Find I
‘(Coml,baudrate:l 152000 |M0dule:I-BDDD MiniQS7 Wersion:2.00.001 [Mar/30/2004] |

Lock in | —440MHz ;| Ej om0
@ =] SKO40330.imgE
'---.__...----""".‘I

Fianams:  [“mg "m'
—rcgaraa—

Flss of ype: [ MindD57 img Fles{- img] S T =

-

For 8410/8810 the OS image is for 40MHz used and file name : 8K040330.img
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D.3 Download firmware
Please follow the steps to download the firmware to the Flash ROM.

Stepl: Delete all files in the Flash ROM.

Step2: Select the firmware files and autoexec.bat and click ll to download the
files into the Flash ROM

25| MiniOST utility ¥1.0.04 o
b

. ) Y @ i
D N @)x| ¢
Update Minids| Configurs Delete i | R Help Exit
=% 3 REERR TR VR R AR VAR U4
= e
=~ MiniOS7\A about|

Sizs E Hributes Hame [ Siize | Dats|  Tims|
KB MS-DOS Bat &l autoerec.bat 10 D1A1/2005 165424

[ [E=| 141.1KE 0141142005 165529

200641/ a
THKE  Application 2005417 A E doon_30d.e

=]
4 > 2 fileg on Dick, 51938 available spaces
OiBK_25E5DCONYAS . 04 2 files on Disk
File Type [ fiics =] - B
{Coml,band rate=1 1 5200% Module 1-2000 IMind0E7 Version:2 00 001 [Sep/24/2004] Flash:256K

Step3: Disconnect Init* and Init*COM

Fowier 10~ 20%oe ]
' e CA-0915

Step4: Run the firmware
Method 1: Power off and then power on the 8410/8810. The CPU will run the

autoexec.bat in the Flash ROM.

N

Method 2: Click Fiur to run the firmware.

8410/8810 User’s manual, Feb 2005, Version 1.0, 8MS-002-10 ----- 70



	Chapter 1.  Introduction
	1.1 Features
	Serial –based Data Acquisition I/O unit
	ASCII-based protocol (DCON Protocol)
	Various SDK provided (free)
	I/O configurable via the RS-232 or RS-485
	Updateable firmware (via the RS-232 port)
	Dual Bus design to supports i-8K and i-87K series I/O module
	More flexible I/O combination and Compact、fasten、quick to in
	Built-in Watchdog
	Input Protection circuitry
	High performance integrated power supply
	Ventilated housing design to work between -25 ~+75℃

	1.2 i-8410/i-8810 Hardware Specifications
	1.3 Front view of 8410/8810
	1.4 8410/8810 installation
	1.5 I/O module installation

	Chapter 2.  Configure the 8410/8810 and I/O modules
	2.1 Configure I/O modules

	Chapter 3.  DCON Protocol and Software Development ToolKit (
	3.1 The feature of using DCON Protocol
	3.2 Location of documents and software
	3.3 DCON Utility (DOS)
	3.3.1 Procedure for using the DCON Utility (DOS)

	3.4 DCON DLL
	3.4.1 Procedure for using the DLL
	3.4.2 VB Example (Reading an analog input value)

	3.5 DCON ActiveX
	3.5.1 Procedure for using the ActiveX
	3.5.2 VB Example (Reading an analog input value)

	3.6 DCON LabVIEW
	3.6.1 Procedure for using DCON_LabVIEW
	3.6.2 LabVIEW Example (Reading multi-channel analog Input va
	3.6.3 LabVIEW Demo Program (Reading multi-channel analog inp

	3.7 DCON Indusoft
	3.7.1 Procedure for using the Indusoft bundled driver
	3.7.2 Indusoft Example (Reading an analog input value)

	3.8 NAP OPC Server
	3.8.1 Introduction
	3.8.2 Procedure for using the OPC server
	3.8.3 OPC Server Example (Reading an analog input value)


	Appendix A: Dimensions
	Appendix B: DCON Protocol
	B1 Command Set
	B.2 Hardware interface

	Appendix C: i-8K and i-87K series I/O modules
	Appendix D: Updating firmware and MiniOS7 image
	D.1  Access the controller
	D.2  Updating MiniOS7 image
	D.3  Download firmware


