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Chapter 1 Introduction

USB-87Pn series is a intelligent 1/0 expansion unit, it features USB communication interface,
hot swap, and most of all, this I/O unit can expand its functions by putting in any kind of
[-87K series (High profile) modules. It used for industrial monitoring and controlling
applications. There are more than 30 1/0O modules supported with the unit, including analog
input/output, digital input/output, and counter/frequency 1/0O modules.

USB-87Pn is designed to be used in harsh and noisy environment, so the hardware is
manufactured with wide power input range (10~30VDC) and operating temperature (-25C

~ +75°C). It simplifies installation and maintenance of I/O modules with hot swap and auto

configuration, fault and error detection, dual watchdog, programmable power on and Safe
Values.

Various software development kits (SDK) and demos are provided, such as DLL, ActiveX,
LabVIEW driver, InduSoft driver, Linux driver, OPC Server, etc. The 1-87K series 1/O
modules plugged in the USB-87Pn can be easily integrated into variant software system.

Features

» Hot Swap

The USB-87Pn doesn’'t need to shut down its power to replace or plug I-87K /O
modules. Therefore, the whole system can keep operating without any interruption.

» Auto-Configuration

Configurations of 1-87K I/O modules can be pre configured and stored in the nonvolatile
memory of the USB-87Pn. When the USB-87Pn is power on or an 1-87K I/O module is
plug in, the USB-87Pn automatically check and restore these configurations to each
[-87K 1/0O modules on it.

» Easy Duplicate System

Using the DCON Utility, you can easily make a backup of the [-87K module
configurations and write to another USB-87Pn. This design can easily and quickly
duplicate many USB-87Pn.

» Easy Maintenance and Diagnostic

The basic configurations (Auto Config, ON/OFF) are set by the DIP switch. The
operator can use only one screwdriver to set the USB-87Pn. And there are several LED
status indicators to show whether I-87K modules are configured and work properly.

If one 1-87K module is damage, the user just need to get the same model number and
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good 1-87K module to replace the damaged one. And then check the LED indicators to
know whether the replacement is performed correctly. The switch and LED design
makes it easy for maintenance. There is no PC and Notebook needed.

» Communication

B USB interface
The USB-87Pn use USB communication interface. It requires no converter, plug and
play at run time, very simple and convenient to connect with your PC.

B DCON protocol

[-87K series I/O modules plugged in a USB-87Pn provide a simple command/response
protocol (Called DCON protocol) for communication. All command/response are in
easy used ASCII format.

» Rugged Industrial Environment

B Dual watchdog design

The 1-87K series I/0O modules provides module watchdog and host watchdog. The
module watchdog is a hardware watchdog; the host watchdog is a software watchdog.
The module watchdog is designed to automatically reset the microprocessor when the
module hangs. The host watchdog monitors the host controller (PC or PLC). The
output of module can go to the Safe Value state when the host fails.

B Programmable power on and Safe Value
The analog and digital output of modules can be programmed power on and Safe
Value.

B Wide range power input (10~30 VDC)
Wide range operating temperature (-25 C ~+75 C)

» Fully Software Support

The free charge software utility and development kits include

B DCON Utility: for configuration

File ©COM Port Zearch Run  Terminal Help

%“l \FF s £ ‘ Start | 0 End| 255 {Address 0 ~ 255)
mddress | Baudrate | Checksum | Forrnat | Statug | Description

~-37018R 33 115200 Dizable M.8.1 87P4 Slat{ 1] 3l [md i W, Thermocouple [DCON)

-87024 44] 115200 Dizable M.8.1 8YP4 Slatf 2 ] 4740 [md,VDCOM)
-37055 5[5] 115200 Disable M.8.1 87P4 Slatf 3] 2701 + 8"DO(DCON]

1] 116200 Dizable M.2.1 Auta Config. Enable [0,0,0,0] 4*5lot Auto Configuration USE UnitDCOM]

2[2] 115200 Dizable M.B1 A7F4 Slot[ 0] a=al [Universal mdy,mt W, Thermocouple][DCOM)
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37P4 Hot Swap and Auto Configuration

170 Wiite To 87P4 Addr [Hex] Slot Configuration Status Set As Scanned

Scanned IfO on Slot

Wil

0 jarotar +| ] 02

[00H] DK Copy 87019R

Configure

1 jgroter || 03

[0aH] OK Cop 87018R

Configure

o |a7024 || 04

[00H] Ok Cop, 87024

Configure

3 |a705s || s

[00H] OF. Copy

87055

Configure

| |

| |

|
|
|
|
| | |
|
|
|

| |

éSﬁve Cunfiguratiuné Load Configuration Load Configuration And Write To 87P4 | Help | Exit |

B OPC Servers:

OPC is an industrial standard interface based on OLE technology. With the OPC
Server, 1/0 modules can be easily integrated to any software that has OPC client
capability.

B EZ Data Logger

EZ Data Logger

High/Low Alarm Data trend Database and Report Layout

EZ Data Logger is small data logger software. It can be applied to small Remote 1/0O
system. With its user-friendly interface, users can quickly and easily build a data logger
software without any programming skill.

B Support Variant Software Develop Toolkits

The free charge for DLL, ActiveX, LabVIEW driver, InduSoft driver, DasyLab driver,
Linux driver.
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1.1 Specifications

® Interface Type :Full speed with USB 1.1 specifications

Cable USB type A connector

Baud rate 115200 bps (default fixed)
Isolation 3000 VDC

ESD Protection +/- 4K Contact Discharge and +/- 8K Air Discharge
B Switch

DIP Switch 1 bit *1, For auto configuration
B LED Indicators

Power Yes

System Ready Yes

Auto-Configuration Yes

Slot Status Yes

m |/O Expansion Slots

Hot Swap Yes

Auto-Configuration Yes

Support Module Type

High profile 1-87K module only

Dimensions (W x H x D)

USB-87P1 (slot x 1)

64mm x 117mm x 110mm

USB-87P2 (slot x 2)

95mm x 132mm x 111mm

USB-87P4 (slot x 4)

188mm x 132mm X 111mm

USB-87P8 (slot x 8)

312mm x 132mm X 111mm

B Power

Input Range 10~30 VDC (non-regulated)
Reverse polarity protection Yes

Isolation 1000 VDC

Frame Ground Yes

Module Consumption Power Board Driving
USB-87P1 1w 5W
USB-87P2 1w 8W
USB-87P4 2W 15W
USB-87P8 2.4 W 30w

B Environment

Operating Temperature

—-25°C to +75°C

Storage Temperature

-30°C to +75°C

Humidity

5 ~ 95%, non-condensing
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Chapter 2 Hardware Configuration
2.1 Install USB Driver

Before you setup the USB-87Pn, you must install USB driver. Refer to below path:

CD:\Napdos\87pn_io_unit\USB-87Pn
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/87pn io unit/usb-87pn/

Note: The old version of USB-87Pn with old USB chip needs to install old USB driver, it is
located at CD:\Napdos\87pn_io_unit\USB-87Pn\old
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/87pn _io _unit/usb-87pn/old/

Stepl: Double click “USB-87Pn Driverinstaller.exe” to enter the installation screen

nstallShield Wizard

USB-87Pn Driver Setup is preparing the InstallShield® \Wizard,
3 which will guide you through the rest of the setup process. Please
wait.

NENNEENNEERNEENNNENNEENNNER

Step2: Click “Next >” to next step

InstaliShield Wizand X]

Welcome to the InstallShield Wizard for
- USB-87Pn

The InstallShield® Wizard will install USB-87Pn on your
computer. To continue, click Next.

‘W) Cancel |

\J

Step3: Reading the license. If you accepted all of the license items, please click “Yes” to
next step.

InstallShield Wizard

License Agreement
Please read the following license agreement carefully.

Press the PAGE DOWN key to see the rest of the agreement.

End User License Agreement ("ELLA") A

Do not install or use the software until you have read and accepted all of the license
terms. Permission to use the software is conditional upon your agreeing to the license
terms. Installation or use of the software by you will be deemed to be acceptance of the
license terms. Acceptance will bind you to the license terms in a legally enforceable
contract with Prolific Technology Inc.

*SOFTWARE LICENSE AND LIMITED WARRANTY
This is an agreement between you, the end user, and Prolific Technology Inc. ("Prolific”). o

Do you accept all the terms of the preceding License Agreement? |If you choose No, the
setup will close. To install USB-87Pn, you must accept this agreement.

< Back Yes No I
y
N >
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Step4: In the next screen, please click “Continue Anyway” to continue the Installation.

Software Installation

1] } The software you are installing has not passed Windows Logo
L/ testing to verify its compatibility with Windows XP. [Tell me wh
this testing is important. )

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

—

Continue &nyway J| STOP Installation

Step5: In this screen, you already finished the installation, please click “Finish” to exit the
program.

InstallShield Wizard

InstallShield Wizard Complete

InstallShield already successfully to installed USB-87Pn
Converter driver. Please press [Finish] button to close and out
of InstallShield.

If you have been plugged cable on PC before run this setup,
please unplug and then plug cable again for system detect this
device!

~~
Back Finish Cancel I

- Device Manager

File Action VYiew Help ‘
- = g 2 |
= g ICP168

[+ d Computer

[+ g2 Disk drives

[+ § Display adapters

[#-.:5 DYD{CD-ROM drives

[+ 4= Floppy disk controllers

[+ IDE ATAJATAPI controllers

[+ -» Keyboards

" Mice and other pointing devices
§) Monitors

H8 Network adapters

5 Ports (COM&LPT)

“__\} Communications Port (COM1)

[+

[+

[+

f 1USB-Serial Contraller
[+ %% Processors
#- @, sound, video and game controllers

[+ % System devices
[+ Universal Serial Bus controllers
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Step7: When you connect the USB-87Pn to your PC, It will show following diagram,
please Select “Install from a list or specific location (Advanced)” then click “Next>".

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

USB-87Pn

{ ') If your hardware came with an installation CD
42 or floppy disk, insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)
() Install from a list or specific location [4dvanced)

Click Next to continue.

l Next > ][ Cancel ]

Step8: Without any change, Click “Next>" to next step

Please choose your search and installation options. \\

N

() Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search removable media (floppy, CD-ROM...)

[[]Include this location in the search:

() Don't search. | will choose the driver ta install,

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back Next > )[ Cancel ]
A 4

Step9: please click “Continue Anyway” to continue the Installation.

N Wi VT

Please wait while the wizard installs the software... m
e =]

] E The software you are installing for this hardware:
*

& UsBern USB-87Pn

has not passed Windows Logo testing to verify its compatibility

with Windows XP. [Tell me why this testing is important. )

Continuing your installation of this software may impair
< or destabilize the correct operation of your syst

_.--—/ either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

—
[ ContinueAnyway] [ STOP Installation ]

USB-87P1/2/4/8 User Manual, Version: 1.3
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Step10: In this screen, you already finished the installation, please click “Finish” to exit
the program.

Completing the Found New
Hardware Wizard

=

The wizard has finished installing the software for:

USB-87Pn

Click Finish to close the wizard.

Stepl10: Please confirm the installation of USB-87Pn and to know which port is
connected.
Click the right button on “My Computer” icon =» property = Hardware = Add
Hardware Wizard =» Device Manager

—_—
|

| File Action View Help

m & 2 A

=) 1CP163
¢ Computer
e Disk drives
.j Display adapters
‘D DVDJCD-ROM drives
=) Floppy disk controllers
=) IDE ATASATAPI controllers
“» Keyboards
) Mice and other pointing devices
g Monitors
H8 Network adapters
5 Ports (COM&LPT)
Y Communications Port (COM1)
.=7‘ Communicati ork (COM2)
L 1-756x (COM3)

+ #¥% Processors

iR - DR R |ERRE PR S ol [

++++++++++IIL
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Note: The old version of USB-87Pn with old USB chip show as below:

£ Device Manager [Z]@

File Action VYiew Help \

RN TN T Y

=l ICP168
- g Computer
[+]- < Disk drives
"§ Display adapters
- DVDJCD-ROM drives
+-{=4 Floppy disk controllers
+-{= IDE ATAJATAPI controllers
[+ Keyboards
#- ") Mice and other pointing devices
- ¥ Monitors
-+ E8 Network adapters
=Y Ports (COM&LPT)
: “__Sy" Communications Port (COM1)
e i, 1 2

&

[#- T

+-@, Sound, video and game controllers

& System devices
[+ Universal Serial Bus controllers
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2.2 View of the USB-87PN

Power Module CPU Module [-87K 1/O Slots

87Pn power CPU power
System ready _ _
| I | : Auto Configuration Enable/Disable

!

|

'I

0 }‘A oA " ‘
Slot0,  Slot 1 |J Slot 2 || Slot 3.
3

USB-37P4 l i

1/0 Unit ; ' | | i

! use-amP4 |
CPU Module

Power USB Slots LED indicators
connector connector

Fig.1 : View of 87Pn

2.2.1 Preparation

» Power Supply: +10V ~ +30V /DC (Ex: DP-665)
http://www.icpdas.com/products/Accessories/power supply/power list.htm

» CA-USB18: USB connector cable (1.8M Cable)
http://www.icpdas.com/products/Accessories/cable/cable selection.htm

» Install the DCON Utility to PC (Version 4.5.2 or above version)
CD:\Napdos\Driver\DCON__Utility or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/

( Please removed the old version before installation)

USB-87P1/2/4/8 User Manual, Version: 1.3
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2.2.2 Wire the 87Pn to power and PC

USB-87P4

1. +Vs Power Supply : +Vs (+10~30V)

&
2. GND & Power Supply : GND
&

3. CA-USB18 PC’s USB port

Power Supply
+10~+30V DC

DC +10~30V
|

Pé—(—L]SB p;th) .
USB-87P4
Fig.2 : Wire the 87Pn to power and PC

2.2.3 USB-87Pn’s CPU module:

The factory default value is Auto Config. ON.

/System LED \

@ (Red) PWR LED:
1. Power On- Bright.
2. Power Off- Dark.

, O (Green) S.RDY LED

Auto Config. 1. Any module configuring
— Flashing per 100ms

2. All of the modules pass

Module Status LED : the test - Bright.
1. Configuring 00 3. One or more module test

- Flashing per 100ms. 1O Os Fail - Flashing per 2 second.
2. Pass 0 0-

50 O o ig.
- Turn off. ?uo I_ED(:Green) Auto Config

3. Fa|| uUsSBe-87P8 | o .
1. Auto Config. On - Bright.

- Flashing per 2 second. eV Moduts 2 f.g f gk
J \ Auto Config. Off — Dar /

~

Fig.3 : 87Pn’s CPU Module
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2.2.4 USB-87Pn series CPU Module Description

Check the left side of the Power Board for the CPU module LED and Dip Switch description.

Default Setting

Address Baud Rate Parity [Data Length| Stop bit |[Checksum

01 115,200 None 8 1 Disable

USB-87P series CPU Board Description

LED Description ON OFF a%%h;"s% anzzg'c")g
S.RDY System Ready Ready / Configuring Failure
Auto Config | Auto Configuration |Enable Disable / /
Slot Slot Status / Normal Configuring Failure

Fig.4 : USB-87P1/2/4/8 CPU module description

2.2.5 Plug in the I/O modules:

At present, ICPDAS divides most of the same 1-87K I/O module into the Low Profile and
High Profile two kinds of version, if you want to use the module on 87Pn expansion slot,
you must choose the High Profile to assure “Auto Config.” and “Hot Swap” function is
normal operation.

The related product information about I-87K I/O module is in the CD. You can refer I-87K
High Profile series I/O modules in following path:

CD:\Napdos\DCON\MO Module\87k_modules.htm or to following web-site
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io_module/87k modules.htm

Example: Plug in I-87019R to Slot 0
p.s. [-87019R is an Al (Analog Input) High Profile module

i-87019R is ‘
auto-configured: | wa-sre |
* Baud Rate: 115200 1/0 Unit

* Net Address: 2
* Checksum: Disable

Net Address: 1 2 3
Fig. 5 : Plug in the I/O module

USB-87P1/2/4/8 User Manual, Version: 1.3 15
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USB-87P4 |
CPU Module

B After plugged in, the slot indicator is
flashing per 100 ms.

B When configuration is completed, the LED
becomes off.

B If configuration is failed, the LED is
always on.

Fig. 6 : Description of LED indicator

2.2.6 Wiring the I/O modules:

Before wiring the 1-87K 1/0 modules, please check the pin assignment and wiring according
to each hardware user manual.

For each I-87K 1/0 module's hardware user manual please refer to
CD:\Napdos\DCON\IO Module\87k _modules.htm

According to the internal circuitry diagram and wire connection diagram, please connect the

power cable or communication cable to each channel on terminal block of I/O module.

LED module

3

TxD
RxD

INIT

+5V
GND

Temperature

Sensor

A

Voltage ||
Photo- Embedded {——>|ADC , |Protection
Isolation Controller j Block B
EEPROM
+\
®
S9€ ——
I v

MUX

Vin0+
Vin0-
Vin1+
Vin1-

Vin6+

VinG-

Vin7+

Fig. 7 : 1-87019R - Internal 1/O structure

USB-87P1/2/4/8 User Manual, Version: 1.3
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Terminal No.

01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16

1 5 S S S

Pin Assignment

Name

Vin0+
Vin0-
Vin1+
Vin1-
Vin2+
Vin2-
Vin3+
Vin3-
Vind+
Vind-
Vin5+
Vin5-
VinG+
VinB-
Vin7+
Vin7-

Voltage Input Wiring

ORI

Vin+
Vin-

Current Input Wiring

NOIE=

Vin+
Vin-

Thermocouple Input Wiring

<o

Vin+
Vin-

Fig. 8 : I-87019R - Pin assignments & Wire Connection

W

B EELLEESLEAELRE LB LA

Terminal Block

Gessssssssansonas

Fig.9 : 1/0 module terminal connection
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2.2.7 Installing USB-87Pn extension unit

Method 1: using the screw to fixed.

Method 2: using the DIN rail clips to fixed.

Fig.10 : Installing USB-87Pn extension unit

USB-87P1/2/4/8 User Manual, Version: 1.3
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Chapter 3 Software Configuration

In this chapter, we will use DCON Utility to complete software configuration of the
USB-87Pn, please confirm the hardware equipment has connected and 87Pn CPU
module has setup completes. (Please refer to Chapter 2)

3.1
3.2
3.3
3.4

Setup USB-87Pn with DCON Utility

Save & Load 87Pn configure file

Load & Write configure file

Operating in off-line mode

3.1 Setup USB-87Pn with DCON Utility

At first, please run DCON Utility then click “COM Port” to select COM Port and baud rate.
You can check your PC’s “Device Manager” to know which COM is connecting. Click “OK”
to confirm and escape the screen.

F\] DCON_TTILITY [VER452] Searching for I-7000/2000 Modules. ..

— a ; 0
Time Out Setting :
| Module | Addr — N =
COomA1
You can check your COM2
PC’s “Device Manager” ~
to know which COM is | N < 115200
. [~ BYEOOD [ 38400 [ 159200 [w  SEO0

connecting. 4800 [ 2400 [ 1200

Select Al | Clear

Protocol Option
[v DCOM [ Modbus RTU [ Maodbus ASCI

Checkzum Option
v | Dizahle [ Enable

Panty Option
[v Mone [ Ewen [ Odd

Fig. 11 : Run Dcon Utility and search 87Pn
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Please click “start search” button to search.

File COM Port Search Eun  Terminal Help

0 Y [~ ‘ Start | 0 End| 255 (Address 0 ~ 255)
Module Address mrate | Checksumn | Formnat | Status | Description

At the first time you can search for “USB-87Pn” only, because the slots of USB-87Pn
haven’t completed the configuration. The “[X,X,X,X]” of “Status” means the configuration of
that slot is not completed or corrected.

Please click “stop search” to stop the search.

Filz COM Port Search R Terminal Help
AIH

- % o v ‘ Stat | g End| 255 {(Address 0 ~ 255)

O]
Zl
‘ M odule | Address | Baudrate | Checksunm | Farmnat /I—S‘Fafus — | Dezcription

iUsk-gP4 s 1] 115200 Dizable Ma1 L Auta Config Enable [<3% 1) 4°5lot Auto Configuration USE UritlDCOM)

When found USB-87Pn, click to stop search. “[X,X,X,X]” of

“Status” means the configuration of that slot is not completed or
corrected.

Click “USB-87Pn” and open the “Configure Module” screen to setup.

%“ B “ 11

&ddress |Baudrate |Eheck$um
1] 115200 Disable

IA'IH
CE

Check Module Status

For maintenance routine:
1.Can check configuration details

2.Can check configuration status(Ok ar Error).

a Configure Module >

For module configuration:

1.Can onlinefoffline configure the 87K /O modules
2 Can save configuration to file

3 Can load configuration from file

USB-87P4
CPU Module
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3.1.1 87Pn Auto Config. Enable:

"Auto Config. ON" expressed that the 87Pn's Auto-Configuration function is "enable"”, "off"
means "disable".

Working Distinction:
If 1-87K I/O modules didn’t pass the 87Pn correct setup, and install into expansion slot
under “Auto Config. Enable” mode, it will regard as incorrect module. For guarantee
system's normal operation, the 87Pn will forbid this module external communication. You
can’t search and configure 1/0 modules directly by DCON Utility.

The “Auto Config. Enable [X,X,X,X]“ in Status column, means the module configuration of
that slot is not completed or corrected. Click “USB-87P4” and select “Configure Module” to
enter configure screen and know the detail settings about module.

File COM Port Search Eun Terminal Help

%‘ ‘E CE @‘ Stat | 0  End| 256 (Address 0 ~ 255)

CE
M odule | Address | B audrate | Checksum | Forrnat | L — | Description

iUsk-gP4 s 1] 115200 Dizable .81 @utn Config. Enable MXXXD 4*5lat Auto Configuration USE Unit(DCOM)

Fig.12 : Auto Config. Enable, setup the 87Pn

In 87Pn configure screen, you can see the scanned module name in "Scanned 1/O on
Slot“ column. Click "Set As Scanned” button to assign module name and click "configure” to
setup the I/O module according to the user demand. Finally click "write to 87Pn" for the
settings to take effect.

87P4 Hot Swap and Auto Configuration Scanned IO on Slot
170 Wiite To 87P4 Addr [Hex] Slot Configuration Status ot As Scanned J{ Wiite To 87P4

0 |Empty ~| [ 02 | [01H]Moduls scanned in Empty siot Cop onfigure
1 [Empty ~| [ 03 | [1H] Module scanned in Empty slot Co Configure
2 [Empty ~| | o4 | [D1H]Module scanned in Empty slot Copy || Configure
3 |Empty ~| [ 05 | [@1H]Module scanned in Empty slot Copy | '\ Configure /|

| | | | | | I

| 2 | | | | I

| | | | | |

| | | | | | I

Save Configuration Load Configuration Load Configuration And Write To 87P4 | Help ‘

Fig.13 : Follow 3 steps, write the settings to 87Pn
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87P4 Hot Swap and Auto Configuration —§-Scanned I/O on Slot
170 Write To 87P4 Addr.[Hex] Slot Configuration Status Set As Scanned | [(Wiite To 87P4

0 jgrotsr «| | 02 [D0H] OK Copy |  Configure |

1 [groieR <] 03 [D0H] OK Copy |  Configure |

o |a7024 < oa [00H] OK Copy |  Configure |

3 [s7058 s [00H] OK Copy |  Configue |
|

Confignration Modified |

Save Configuration ‘ Load Configuration Load Configuration And Write To 87P4 | Help | Exit |

Fig.14 : Complete the 87Pn configuration then serch again

As above, all the settings for each modules has configured correctly by "DCON Utility", and

then search the module again, you can see each plugged 1/0O module name will be listed
under the screen.

File COM Port Eearch Ewn  Temminal Help

H = [ [ @‘ Start 0 End | 255 (Address 0 ™ 255)

| Address | Baudrate | Checksum | Formnat | Status /_\l Deszcription

101] 115200 Dizable M.8.1 Auto I:Dnﬁ!t Enable [0,0.0.0] ) 4*Slat Auto Configuration USE UnitDCON)

2[4 115200 Dizable M.31 37P4 Slat] 358l [Universal mé, my W, Thermocouple][DCOMN)
a3 115200 Dizable .21 a7P4 Slat{ 1] aea [md,mt M. Thermocouple[DCON)

44] 115200 Dizable .21 a7P4 Slat] 2] 4540 [ma V[DCOM]

(5] 115200 Disable M.2.1 874 Slat[ 3] 8°01 + 8*DOIDCON]

CE

wm‘

todule
T R

-87019R
-87018R
-87024
~87055

Fig.15 : After configuring, you can find out the entire module

The "Auto Config. Enable [0,0,0,0]” of “Status”, means “The 1/O configuration of each slot is
correct. If module is damaged, you don’t need to shutdown the power, just remove the
damaged one and install the same model number of new module. 87Pn will write the
previous settings to the module automatically.

Remove the a Auto-Configuration

damaged
module

Plug in a new

one with the

same model
number.
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3.1.2 87Pn Auto Config. Disable:

Working Distinction:

In 87Pn Auto Config. Disable mode; allow the I-87K I/O modules to external communications
even you haven’t completed the configuration. Therefore, when you perform searching by
DCON Utility, you could find 87Pn CPU module as well as 87K 1/0 modules on the expansion
slot. But you can't click “USB-87P4” to setup the modules in this mode.

File COM Port Zearch Ewn Teominal Help
%H [ H ny & ‘ Start | g  End| 255 (Address 0 ~ 255)

Module | Address | Baudrate | Checksum | Format | Status =y | Description
HsB-EP4 1] 115200 Dizable k.81 Auto Corlg. Disable [0,0,0,0] 4*5lat Auto Configuration USE UniDEON]

-8V 019R 2[2] 115200 Dizable M.8.1 27P4 Slot] 24l [Universal md,mv V. Themocouple)[DCOM)

-87018R 33 115200 Disable =R BFP4 5l 1] Bl [y, W, T hermocouple][DCON)

-87024 4[4] 115200 Dizable B 8P4 Slot] 2] Aa0 [md VDCON]

87055 5[] 115200 Dizable M. B7P4 Slot] 3] DI + gDO[DCOM]

Fig. 16 : When 87Pn Auto Config.: Disable, all the module can external communication

In 87Pn “Auto- Config. Disable” mode, doesn't support Auto-Configuration. When the module
damaged and replaces another module with the same model number directly. It may be
doesn’t work well, because of their settings (e.g. Type code) is different. The user must use
DCON Utility to re-configure the settings, and replies the normal operation.

Note : In DCON Utility search screen, the message in status column of 87Pn:

The meaning of “ Auto Config. Enable [0,X,0,0] “ as following description:
0 : Means the module configuration on this slot is successful or have no module.
X : Means the module configuration on this slot is uncorrected.

If the status column of 87Pn shows “Auto Config. Enable [0,0,0,0]”, means the “Auto
Config.” of Dip Switch is switching to the “On”, and the I/O configuration of each slot is
correct or has no module.

If the status column of 87Pn shows “Auto Config. Disable [0,0,0,0], means the “Auto
Config.” of Dip Switch is switching to the “Off’, and the 1/0O configuration of each slot can
initialization success or have no module.

3.2 Save & Load 87Pn Configure file

When you completed the module configuration, you can press “Save Configuration” to save
all the settings of related modules. It can be use for system recover and system backup. In
addition, you can press “Load Configuration” to load the prior configuration file. The related
format and detail about configure file, please refer to Appendix D.
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3.2.1 Save the Configure file:

When all modules has configured properly, you could save the settings as a file to avoid the
settings is carelessly changed or need to duplicate the same content of configure. You can
refer 3.1.1 to configure the modules.

The operation steps is very easy, you check or modify the settings of each 1/0 module by
click "Configure” button, then click "Save Configuration” button and input the description or
notes for this configuration file. Finally, input the file name of this project to complete. Please
refer to the description as following diagram.

37P4 Hot Swap and Auto Configuration Scanned /O on Slot
170 Write To 87P4 Addr [Hex] Slot Configuration Status et As Scanned | Write To 87P4
0 jarotar «| ] 02 [00H] OK Configure 87019R
1 |grmer »| | 03 [00H] OK Copy |  Configure | 87018R
o |a7024 | 4 [00H] OK. Copy |  Configure | 87024
3 [s7055 s [00H] OK Copy |  Configue | 87055
| | | | |
| | | | |
| | | | |
| | | | |
‘Save Configurationi| Load Configuration Load Configuration And Write To 87P4 | Help | Exit |

Fig. 17 : Save the configuration file

H_ Configuration for 87019E Module Yersion: A201

Configuration Setting: Channel Enable/Disable Setting:
| = i CH:0 [+000.000 [T T Kotupe - |C+|-éu EJDCJTT:E% DDD"SZ
Address[dec]: | :I } W = — =l
Baudrate | =] ¥ CH:1 [+000.000 [0F] TAC K-type * |+00.00 j |+00.00 j
Checksum - | =] v CH:2 |+000.000 [[0F] T/C K-type _~|\|+00.00 j |+00.00 j
DN L E L s Complement Forma v CH:2 |+DDD.DDD |[DF]T;"C K-tvpe Lo j |+DD.DD j

[
H

Ll
K

CH:4 [+000.000 [[OF T/C Kotype +0000 | [+0000

W CH:5 [+000.000 [OFIT/CKype < |f[+0000 = [sonoo =
v CH:6 [-000.000 ‘QF]T;E K-type |+00.00 =l |+00.00 =l

Modbuz Responze Delay Time Setting =l
Delay Time [ :I [0~ 30ms) v CH:7 |+000.000 ([0 /C K-type | |+0000 j |+00.00 j

Configure CJIC Offzet :

CJC Temperature: +00.00 * Enable CJC Select All | Clear All ‘ Set All as CH:0

Module CJC Offset: | ,q0o0 j " Disable CIC
Adjustable CJC Increment |n:;l3r:l?;:;;:3n Exit
1.0 w0l e Setting

Configure only for auto configuration |

Note: When you change the settings, please click “Setting” to confirm.

USB-87P1/2/4/8 User Manual, Version: 1.3 24



Scanned I/O on Slot

§7019R

87FP4 Hot Swap and Auto Configuration
170 Write To 87P4 Addr.[Hex] Slot Configuration Status Set As Scanned | Wiite To 87P4 |

0 |srotsR ~|| 02 [00H] OK. Copy | Configure |

1 |57018R i I_ Write Description For Configuration File
2 (57024 - \Wirite Description For Configuration File

3 [s7085 = . D)

| ] —

l_

l_

F n

Save Cunfigurﬁtiun)l Cancel

Input the description
or notes for this
configuration file

Save in: ]D for_users L] = ek B~
2
[h)dyﬂecent
uments .
sl Input the file name
- and click “Save” to
Desktop .
, save the file.
7

My Computer o
\
‘g File name: IS?PdDemo _V_J Save
MyNetwork ~ Saveastype:  [“ini ~|

Places

3.2.2 Load the Configure file

Yon can use this function when you want to duplicate the same settings to other
USB-87Pn or load the prior configuration file in the same USB-87Pn. At first, please click
“Load Configuration”.

87P4 Hot Swap and Auto Configuration : Scanned If0 on Slot
I/ Write To 87P4 Addr [Hex] Slot Configuration Status Set As Scanned | Wiite To 87P4 |

0 |Empty ~| | o2 [01H] Module scanned in Empty slot Copy |  Configure 87019R

1 |Empty j E [01H] Madule scanned in Empty slot Copy | Configure 87018R

o |Empty ~| | 04 [01H] Module scanned in Empty slot Copy |  Configure 87024

87055

| = |

| =3

| =3

e

Save Cunfigurﬂtiun Load Configuration And Write To 87P4 ‘ Help ‘ Exit ‘
L —

Fig. 18 : Load the configuration file

|
|
|
3 |Empty ~| | 08 | [01H]Module scanned in Empty slot Copy |  Configure
|
|
|
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2]

Laok in: I_) for_users _vJ g e
A ‘}87p4Demo
L [ <
My Recent ‘ O
Documents O
7
Select the file name
Desktop

and click “Open” to
open the file.

\$

My Documents

.

My Computer
S —
‘—’) File name: l87p4Demo L‘ Open
My Network  Files of type: | ini ~| ancel
Places

™ Dpen as read-only

ﬂ Write Description For Configuration File

[SYSTEM]
UMIT=87P4

(@)
)
[COMMENTS]

Date Time=2008/3/11 T4 O4:30:29|
Description=
Write Description For Configuration File

Description for
configuration
file

[5lotl Comments]
ID=87019R
Firmware=A201h

< 0K > Cancel

Click “Configure” to check whether the settings of each module are correct.

ﬂ Configuration for 87P4 Module ¥ersion: A202

87P4 Hot Swap and Auto Configuration
1/0 Write To 87P4 Addr.[Hex] Slot Configuration Status

0 |srorsm || 02 [01H] Module scanned in Empty slot
1 [groter +| ] 03
o |a7024 ~| ] o4
tlle Contig 3 |a7055 ~|] s
| | |

| | |
| | |
| | |

[01H] Module scanned in Empty slot Copy

[01H] Module scanned in Empty slot Copy Configure
[01H] Module scanned in Empty slot Copy Configure

Save Configuration

éLuad Cunfiguratluné Load Configuration And Write To 87P4 ‘

Scanned IfO on Slot

Help ‘

Exit ‘

[SYSTEM]
UNIT=87 P4

[COMMERNTS]

Date Time=2008/3/10 T4 03:33:32
Description=

Write Description For Configuration File

Slot [STot) Comaents]

D=87019R
USB-87P4 Firrnware=4201h

CPU Module MODULE CONFIG=
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Click "Write To 87P4” to write the configuration to 87Pn CPU module.

ﬂ Configuration for 87P4 Module ¥ersion: A202

87P4 Hot Swap and Auto Configuration Scanned I/O on Slot
170 Write To 87P4 Addr.[Hex] Slot Configuration Status - K
0 |srorsm || 02 ] [00H] OK 87019R
1 [groter «| | 03 [00H] OK. M Configure 87018R
o |a7024 | [00H] OK. M Configure 87024
3 |a7055 R [00H] DK, _Copy|  Configure 87055
| | | | | Copy | Configure_|
| | | | | Copy | Configure_|
| | | | | Copy | Configure_|
| | | | | Copy | Configure_|

Save Configuration

Load Configuration

Load Configuration And Write To 87P4 ‘

Help ‘ Exit ‘

Slot 0 ... oKl
Slot 1 ... oKl
Slot 2. oKl
Slot 3 ... oKl

USB-87P4
CPU Module

3.3 Load & Write the configure file

If you sure the contents of configure files is what you need, you can load the configuration
and write to 87Pn at the same time. As following diagrams, this function is useful for a lot of
copy to other 87Pn. Click “ Load Configuration And Write To 87P4”.

Scanned 1/O on Slot

87P4 Hot Swap and Auto Configuration

140 Wiite To 87P4 Addr.[Hex] Set As Scanned | Write To 87P4 |

Slot Configuration Status

0 |Empty ~| | o2 [01H] Module scanned in Empty slot Copy |  Configure 87019R
1 |Empty j E [01H] Madule scanned in Empty slot Copy | Configure 87018R
2 |Empty ~| | o4 [01H] Module scanned in Empty slot Copy |  Configure 87024
3 |Empty j | [01H] Module scanned in Empty slot Copy | Configure 87055

| |

| |

| |

Save Configuration

| |

|
|
|
s |
|
|
|
|

Load Configuration

USB-87P1/2/4/8 User Manual, Version: 1.3

C Load Configuration And Write To 87P4 ? Help ‘ Exit ‘

Fig. 19 : Load & Write the configuration file
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Look in: Ibfor_users LI - kB

o “%87p4Demo
& (>

My Recent O
Documents O

Select the file name

Desktop
/} and click “Open” to
Mybocuments Open the f|le

File name: |87p4D emo _'J Open .
My Network  Files of type: | ini |
Flaces I Dpen as read-only
A
- 87P4 Hot Swap and Auto Configuration - Scanned IfO on Slot-
10 Write To 87P4 Addr[Hex] Slot Configuration Status Set As Scanned | Write To 87P4 |

[00H] Ok Copy I Configure

87019R
87018R
87024

0 jgrorom +| | 02
1 feroter ] 03
2 |a70zd ~| 0]
3 |a7oss <] s [00H] OK Copy |  Configure
|
|
|
|

[00H] OK Copy I Configure

[00H] Ok Copy I Configure

87065

| I

I - j I - - Cl:ll:l}ll Configure
| -
| -

- Copy I Configure

Lt I o) ] |

|
|
|
|
- Copy |  configue |
|
|
|

- Copy I Configure

Save Configuration Load Configuration |§Luad Configuration And Write To 87P4 I Help | Exit |

3.4 Operating in off-line mode:

When you want to use Docn Utility to configure the modules, but your computer did not
connect any USB-87Pn. You can configure the settings and save the configuration file in
off-line mode.

g’ | b || 10 EE|@ Save Configuration

) —

. 87P4 Hot Swap and Auto Configuration Scanned I/O on Slot
170 Wiite To 87P4 Addr[Hex] SlotlConfiguanenStatus_Sct As Scanned || Wiite To 87P4 | [SYSTEM]
0 feroram <[ 02 Ermpty Copy|  Configue | UNIT=87P4
1 7018 R EE Empty Copy|  Configure |
= - —— [COMMENTS]
2 |7z4 | | Emply IEZT T = Date Time=2007/2/11 F5 03:56.30
3 [ Empty Copy Configure Description=
4] | I | - | Copy [ Configure | Write Description For Confizuration File
5 | B =l I | B Copy Configure
o - - -0 - Copy || Configue | [S1ot0 Cornmaents]
| . | - = T D=E7019R
Firmware=0201h
MODULE_CONFIG=
Save C | Load Confi i | Load Confi ion And Write To 87PX | Help | Exit ‘ — =
To Configure 87Pn Offline To Generate Configured file

Fig. 20 : Configure and save file in off-line mode
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And then you can copy the file to another computer which connected with 87Pn. Run the
DCON Utility and enter “configure module” screen. You can click “Load Configuration And
Write To 87P4” to write the settings to 87Pn, this usage is convenient for remote support or

system backup.
Note: The configure file will be save to C:\ICPDAS\DCON_ Utility\for_users

A

87P4 Hot Swap and Auto Configuration
1/0 Write To 87P4 Addr [Hex] Slot C: jon Status _SetAs Scanned | Write T 87P4 |

Scanned I/0 on Slot

87013R
87018R

87055

0 fprorer <] [ 0z | [00H] OK _Copy| Configure
1 = 1 jproier <[ 03 | [00H] OK _Copy| Configure
H HH ! 2 [s7024 ~ e [00H] OK _Copy| Configure
On the other side, DCON Utility loads the : }m j - o e
configured file and writes to 87Pn directly. [ | | [ cor |
\ El | | Copy || Configus_|
[SYSTEM] ‘ 0 = ‘
\

r—
|
——
\

o || ex |

UNIT=87 P4 | |

[COMMENTS] I I

Date Time=2007/5/11 T4 03:56:30 Save Confi ‘ Load Canfi ‘ | Load Ci ion And Write To 87P4 |
Description=

Wite Description For Configuration File

Siot 0 0K
[Slot) Cornmnents] r o N oK |
D=3701GE ‘Load Configuration And Write To 87P4 | o) » oK1
Firmware=5201h . . Slot 3 ... OK!
MODULE_CONFIG=

Fig. 21 : Load & write Configuration file through other PC

Follow the steps, you can setup & save the configuration file without connected 87pn and then

write this file to any 87Pn.

Stepl : Click off-line button and select the Module 1D, Address, Baudrate and Checksum.

B[]t

"':":2‘ @Stan 0 End | 255 (Address 0 ~ 255)

Module | Address | Baudrate | Checksum | Format Status | Description

ﬂ. HotSwap Serail Model §|
Select HotSwap Model
Module ID |ISBE-37P4 -

Address:  |g j
Checksum: |Dizable -
Baudrate: ﬂ

<

Searching Status:

COM Part: [ ~opg 1 &ddiess: [ [ded] 0[hex] Baud Hate:| 500 Parity: | Mone [rata Bit: a Stop Bit: 1

Fig. 22 : Off-line operation

USB-87P1/2/4/8 User Manual, Version: 1.3
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Click “Configure Module” to enter setup screen.

Check Module Status

For maintenance routine

‘.Can check configuration details

2 Can check configuration status(Ok or Error)

Configure Module

M nﬁml\rﬂ' o

‘1.Can onlinefoffline configure the 87K /0 modules
2 Can save configuration to file

3 Can load configuration from file

USB-87P4
CPU Module

87P4 Hot Swap and Auto Configuration Scanned If0 on Slot
170 Wiite To 87P4 Addr.[Hex] Slot Configuration Status | |

0 | I Empty Copy | Configure |

1] MEBER Empty Copy | Configure |

o | S| Empty Copy | Configure |

3 | S| s Empty Copy | Configure |
| | | | | i} I
| | | | | i} I
| | | | | i} I
| | | | | ||

Save Configuration Load Configuration ‘ Help ‘ Exit ‘

Step2 : Select and configure the I/O modules, then click “Save configuration” to save the
settings as the file, or else next time when you open the “configure module” screen in
off-line mode, the previous settings will be deleted.

Swap_and Auto Configuration Scanned IfO on Slot
F _[Hex] Slot Configuration Status a
| Empty Configure
|s7o18R | | Ermpty Copy || Configure |
#7024 o4 | Ermpty T U s
[ o8 | Ernpty _Copy | Configure
| | | |
| | | |
| | | |
| | | || I
: 3
Load Configuration fig i 87 | Help ‘ Exit |

Fig. 23 : Off-line operation — Configure & Save file
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Save As @@

Place

My Network Save as type:

Save in: IE) for_users Ll = i g
My Recent
Documents
Deskiop Input file name
& and click “Save”
= to save the file.
My Documents
My Computer :

File name:

S

Cancel I

2]

Step3: Run DCON Utility in another computer which has connected with 87Pn, load the
settings by “Load configuration” button.

170 Write To 87P4 Addr [Hex]

~87P4 Hot Swap and Auto Configuration

Slot Configuration Status

Set As Scanned | Wiite To 87P4 |

Lo

—

[Ermpty ~| | 02 | [01H]Module scanned in Empty siot Copy |  Configue |

[Empty ~| ] 03 | [01H] Module scanned in Empty siat Copy|  Configure |
2 [Empty ~| [ 04 | [01H] Module scanned in Empty slat Copy| Configue |
8 [Empty ~| ] 05 | [01H] Module scanned in Empty siat Copy| Configue |
4 | - i e | - Copy |  Configure |
5 | | B | - Copy [l Configure |
6 | | B | - Copy [l Configure |
N - ) - Copy |  Configure |

Scanned I/0O on Slot-

Save Configuration 4 Load Configuration ?

Load Configuration And Write To 87P4 |

Documents
@ Select file name
Desktop and click “Open” to
) open the file.
My Documents

My Network  Files of type:

Place

My Recent

Fig. 24 : Load configure file in another PC

File name: Ioﬁ_Line_selup

S

™ Open as read-only

Cancel I

a
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Click "Configure" button to check whether the settings is correct.

Confignration for 87P4 Module ¥ersion: 4202 @

87P4 Hot Swap and Auto Configuration
170 Write To 87P4 Addr.[Hex]

Slot Configuration Status

Set As Sc.

Writ 74
Configure
Cop! Configure |
Cop! | Configure |
Copy Configure

e

0 [g7meR +| | 0z | [01H] Module scanned in Empty slot
1 |groter ~[] 03 | [01H]Module scanned in Empty slat
o |a7024 ~| | 084 || [@1H] Module scanned in Empty slat
3 |a70s5 | s [01H] Module scanned in Ernpty slot

| | | |

| | | |

| | | |

| | | |
Save Configuration Lu

Load Configuration And ¥rite To 87P4 |

Scanned IfO on Slot

87019R

e
e
e

87024
87055

[
I
I
[

Help ‘ Exit ‘

[SYSTEM]
UNIT=57P4

[COMMENTS]

Description=

Slot [Slet0 Coramments]
D=87019R

USB-87P4 Firmoware=A4201h

CPU Module

MODULE CONFIG=

Date Time=2008/3/10 T4 03:33:32

Wite Description For Confiznmtion File

Configuration for 87P4 Module Yersion: A202

87P4 Hot Swap and Auto Configuration
170 Wiite To 87P4 Addr.[Hex]

Slot Configuration Status

0 [s7mar || D2 [00H] OK.
1 [grotsR ~| ] 03 [00H] OK.
o |s7024 || o4 [00H] OK,
Auto Config 3 |B?055 j | il [QaH] Q.

Copy | Configure
Copy | Configure
Copy | Configure

2 |

2 |

2 |

Scanned If0 on Slot

[r—
[r—
[r—

1l

| | [ |
Save Configuration Load Configuration Load Configuration And Write To 87P4 ‘ Help ‘ Exit ‘
Slat 0 ... Ok
Slot 1 ... Ok
Slot 2 ... Ok
Slot 3 ... Ok
Slot
USB-87P4
CPU Module
Fig. 25 : Write the settings to USB-87Pn
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Chapter 4 Software Development Kits (SDK)

The ICP DAS provides a series of free software development kits, enables the customer to be
fast and simply completes the system setup. Related software tools are in the CD, please

refer to following diagram:

[oommpaon | o | [ oconumme. ]

_,[ NapOPCSvr ]
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4.1 PACSDK

PACSDK provide program developers to read the program interface which used on control I/O
modules, the position of CD place provides a few basic and simple examples, user can
understand how to read the control I/O module through the DLL in following examples:

Supported Windows OS for PC

Operation System

Windows XP

Windows 7

Windows

All document for APCSDK is located at CD or FTP (latest version):

CD: \ Napdos\Driver\PACSDK or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/pacsdk/

PACSDK can be used on C,C++,C#,Delphi,Borland C and etc Development environment.
About more description about it ,please refer its user manual :
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/pacsdk/document/
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4.2 DCON LabVIEW

DCON LabVIEW

Bundled driver for LabVIEW
Supported module:
i-7000/8000/87K Series
(With DCON Protocol)
Supported OS:
Windows 98/NT/2K/XP
File Location:
CD: \Napdos\DrivenDCON_ Labview

4.2.1 Procedure for using DCON_LabVIEW

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

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

k] = Documen
& settings <
o A Search

H & e

gj Run...

Microsoft PowerPoint
Microsoft Word
12} Acrobat Reader 5.0

v

Mstart | L E ||
Ex DCON_LabVIEW - |EI|_>_<_|
| File Edit Wiew Favorites Tools Help |
| &Bak v =& v | ‘@ search [%Folders ristory | 5 I8 X | B
| Address |21 ciipagerotpcon_Labview ~| @eo
X ol [ Name / | size | Type
Folders LD L] = S
& @ Wiy DocLiuents :I ' emo F!Ie Folder
&8 My Computer e (85 3000Demo File Folder
-2 3% Floppy (A1) DCON_LabVIEW CJ87kpemo File Folder
E]@ Local Disk (C:) %otl:ler? ; Fil]e Zolder )
=] DAaGPro Il CallDLLinLabYIEW. .. 45KE Adobe Acrobat D
-] DCON_DLL 8900Dem0 Tocon_oLL.pdf 2,423KB  Adobe Acrobat D
-] DCON_Lab_graph File Folder E] 17000.dl 152 KB Application Exten
1423 DCON_LabVIEW P [& 17000.11b 1,009KB  LabVIEW VI Libra
#-{_] 7000Demo MOd'ﬂed' 1/11/2005 [ 17080.11b 671KB  LabVIEW VI Libra
~~{Z] 8000Demo 4:22 PM [ 15000.1b 594KB  LabVIEW VI Libra
{11 87kDemo : : (B 1s7¢.1b S19KB  LabVIEW VILibra
-] others Attributes: (normal) (] Uart.di 40KB  Application Exten
~{2] DCON_Ltiity [BLuart.ib 283KB  LabVIEW VI Libra
-] PCI1002Ly ] Uninst.isu 27KB 15U File
- partaoaly [& watchdog.Ib 392KB  LabVIEW VI Libra
-] PCI-180K Win2000.XF
-] PIO-821
-] PIODA Win2000
. (20 Caca Sac s Aeo0..
4 | 4 | 3|
|l object(s) selected | |@ My Computer 7

8000 Demo: Demo programs for [-8000 I/O modules.
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8000.11b: LabVIEW library contains all sub-vi for 1-8000 1/0O modules
CallDLLinLabVIEW.pdf: Explains how to call a sub-vi of in LabVIEW.
DCON_DLL.pdf: Descriptions of all sub-function in DCON_DLL.

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 library of DCON_LabVIEW.

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

¥ Untitled 1 Diagram 5 (=1
File Edit Operate Project Windows Help @
B  Deunetionse— [t Application Font = I;,; vll"?-.: |5 ~| l 1
iF

> ®

[obe] ¥ »

rw) (0| |

[ G- »

> [l B

£ }Wb)g »

| &

.M

bl

FelF+

de

EE

;I_/!

gl&)

4.2.2 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 |« m ek @y

7000Demo
8000Demo

File name:  uart.llb Open

Files of type: |vls & Controls [ vi;*. ctl;* vit*.ctt) ~| Cancel
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Step5 : Select the desired sub-vi

> File Dialog i x|
| uart. Ik =l o =
[oz] DataSizeoutCam, vi ;'
[uz] ErE. i

[vz Get_Com_ Skatus, VI
[o7] Get_Uart_Yersion, wi
[u7] GetLinestatus, vi

[vz] ©pen_Com. VI

[ug] Receive_Binary,wi

[vz] Receive_Cmd.wvi

[uz] Receive_Cmd_WithChar,wi

[vz) 3end_Binary . wi ;|

Choose the W1 ko open;

Ik

IDpen_Cclm.'-.-'I Cancel

| WIs f Controls =]

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 Untitled 1 Diag{ > Help I =15

Elle Edit Operate Project dwBaudR ste ———

] |@) o cPort —
BEl@ M) cData ] con Ret
cParty —J
cStop —]

Open_Com.¥I

To initial and open com port

cPort: 1 ~ 255

dwBardrate : 150,300,600, 1200,2400,4800,9600, 19200,
38400,57600, 115200, 230400,460800,921600

Opes cData: 5,6,7,8

COM cParity : O=Non Parity, 1=0dd Parity, 2=Even Parity

cStop : 0=1 stop bit, 1=1.5 stop bit, 2=2 stop bit

Return : O=NoError, others= Error Code

&[5]7] «

N\

Kl |»
Step7 : Draw the data flow of sub-vi.

USB-87P1/2/4/8 User Manual, Version: 1.3 37



4.2.3 LabVIEW Demo Program (Reading multi-channel analog

input value)

Step 1: Select the appropriate demo program (ex. AnaloglnAll.vi) by the name according
with module’s function (ex. [-8017 / Al').

Step2: Set the parameters

>

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

those parameters.

> AnalogInAllLvi Diagram *

DIE ] n] () heg @8] 130t Apication Foe

ke 000 Ret
m gmom
szReceveFrom
AnalogInAll_8K.vi
Read the al channels of anakog input values

0] : RS-232 poet rumber § ~ 255
2 1] : modube address 0x00 ~ OxFF
2] : module id: 0x8013{17/18
3] : chacksum Omdieablad, 1menablad

4] : teneout constant, normal=100

: dont care
: Omdont care debug string, 1= save debug string
< slot number
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Step3 : Run the Demo.

4.3 DCON InduSoft

e

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

4.3.1 Procedure for using the InduSoft bundled driver

Step 1: Read the basic and important documents

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

Reversion.txt: contains the reversion information, including
B Bugs fixed

B New modules supported

Step 2: Install the InduSoft bundled driver by executing
B CD:\Napdos\Drive\DCON_InduSoft\Setup\setup.exe

Step 3: Read the manuals describing how to start
B 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

4.3.2 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.
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Step 1: Run the DCON Utility to configure the I/O modules
Step 2: Run InduSoft and create a new project
Step 3: Include the DCON driver

Workspace

=g Project: APPL_APP

on Drivers _ X|

Awailable drivers:

DLL I Description

CUTL CUTLER-HAMMER - D50 / D300 (NT.2000,CE/«86/Sh
DA100 YOKOGAWA - DA100 (NT-2000-9x) [1.08]

D&Y [

DCON

& Database lh’; Gra

DD Do e t—Pegeees . ap

DEVN Hilscher/Synergetic board - DeviceMet Slave [NT/2000/9x...

DISOM SCHENCK, Disomat C [NT-2000-9x) [v1.04]

DL50 ALLEN-BRADLEY - Dataliner DL50 Display (NT-2000-9x) [...

DsC DSC - Reader DSC [NT-2000-9%-CE /%86/Sh3/Shd/ARM/... 1’

Selected drivers:
DLL I Description I

>» HBemoye |

4

1 ) Cancel I

Step 4: Setup DCON driver

Baud Fiate:
Workspace ] ]
Drala Bilz:
=9 Project: MYTEST.APP -
E] “_j Drivers S Advarced... I
Shirg 1
I
Larg 2 Sting 2
I’ |

Step 5 : Insert tags to connect to I/O modules
The address format is [Address : Module ID : Slot : Channel]
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“<DCONO01 DRY

EI {j Dnvers =
. Description:
| Input [ Increase priority
Read Trigger: Enable Read when Idle:  Read Completed: Read Status:
|RdTr |RdEn | |
Wite Trigger: Enable Write on Tag Change: ‘write Completed: Write Status:
| | | |
Stati Header:
I ation: ATB (=1 I_ i |_
Ma'rz.l
Tag Name ‘ \ddress | Div | Add | N
1 Al[0] 01:8017:0:0
2 Al[1] 01:8017:0:1
3 Al[2) 01:8017:0:2
4 Al[3] 01:8017:0:3
5 All4] 01:8017:0:4
B\ |AlE 01:8017:0:5
7 Al[B] 01:8017:0:6
8 7] 01:8017:0 LI
Step6 : Arrange all the components on the form
COM port =1 Ch1 ] RTINS
Baudrate = 115200 .. Ch2 [ RaEER &
Address = 01 Sas : I
Slot=0 o Chay #aae
Checksum = Disable .. Chd | gipug
Timeout = 1000ms . Chs TEmR
48 'c'hé] TR E
e T e T R AL
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Step7: Double click the text box to assign a tag to it.

[ Text1/0

; I™ Input Enabled Frat: lDecimaI 'l
1 avimum Value; I = Fassord I Corfin Sesunty;

Ti [~ E-Sign V& |<Use Detaulty 'I [isatle; | |0

Step8 : Run the project

‘Settings Cho [ 3.56
COM port =1 Ch1 [5.55
Baudrate = 115200 Ch2 | 357
Address = 01
Slot =0 Ch3 | 9.98
Checksum = Disable Chd [ 8.54
Timeout = 1000ms Chs (563

Ché | 5.58
Ch7 | 6.02

USB-87P1/2/4/8 User Manual, Version: 1.3



4.4 NAP OPC Server
S{ppiel Al e - S NAP OPC Server
% “‘“*'w S == OPC Server
2 7Y C T e Supported Module:
P i-7000/8000/87K Series
I | iy o 8 (With DCON Protocol)
he: e Modbus embedded controller
T ISaGRAF embedded controller
: m_f: Supported OS:
" i Windows 98/NT/2K/XP/CE
File Location:
CD:\Napdos\NapOPCSvr

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

4.4.1 Procedure for using the OPC Server

Step 1: Read the basic and important documents

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

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

Step 2: Install the OPC Server by executing
B 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
B The NapOPCSvr.pdf is the user’s manual describing how to use the OPC
Server

4.4.2 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
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8410/8810.

Step 1: Run the DCON Utility to configure the I/O modules
Step 2: Run the OPC Server to search for I/O modules on COM1

S &9

Monitor

| Channel/Location | Value

-

115200
[ 5700 [J328400 [] 19200 9600
400 [J2400 [J1200
Select All Clear All
Address (110 255) [ Checksum Timeout (mSec)
Start [0 Disabled [so0
1 [355 Enable:
tatus: 0% 4:0 B:9600 §:1 EC:13

Clear Modules

| I~ 460800 [~ 2304

g

598t ELEE
— : oy
New Open  Save Device Group Search Expand Shrink | Monitor
- 18 s810_t I'Iame [ Type [ ChamnelLc
=1 eo18_s0 £ Chi0 Analog Output 0
& Als £ Chot Analog Output 1
=1 2042_81 £ Ch02 Analog Output 2
& Dis £ Ch03 Analog Output 3
& DOs
=1 e041_82
& DOs
=1 e024_83
&2 40s

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:

Hl LabVIEW

Il National (Jl§ WIZCON

B iFix

B 'nduSoft (] Citect

Please refer to “Chapter 4 Connecting to the OPC Server” for more details.
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Appendix A : Dimension
A.1 - USB-87P1

Unit: mm

Auxiliary View

1100
895

o S—

= 1

o]
[ap)
&
| & l
IO 9% OO

T

]

Front View Right Side View
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A.2 - USB-87P2

ananononn.

1220 1320 356 [5
| ] =
i3
<

-

|
T u’ 20,6
X E—,—I%
— s S——
R
[oon U I | —
Top View
950 111.0
$6.0 185 906
B60 | . L
M=

n=sa)
(0}
o

Ry

S [Spes=—.

Front View Right Side View
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A.3 -USB-87P4

Unit: mm

1;}9
ml &
==¥1 911
:
o 1 e 1 s R
Top View
122.0 1.0
ms—\?,i\ s /J“_ | 30
:él=l . - Se—. =7 le

g2 1500 35]60 [

] =

Front View Right Side View
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A.4 - USB-87P8

Unit: mm

W
—
n

L

E

Front View Right Side View
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Appendix B : Compare USB-87Pn with 1-87Kn

Note: [-87K 1/0O module has divides into the high profile (new version) and the low
profile (old version) two kinds, only [-87K high profile series I/O modules can
support Hot Swap and Auto-Configuration function correctly.

USB-87Pn & I-87Kn 1/O unit comparison

: USB-87Pn with
Supported US(E;(—)8n7f:3n \I’Evr']tgbﬁaum Auto Config. 1-87Kn
g- Disable

I-87K Low Profile module - - ©

I-87K High Profile module © © ©

I-87K module Hot Swap © © -
Auto- Communication

parameter Setup © © -

Auto-Configuration © - -

High Profile Low Profile

‘r____l—i
y

66.7
87.46

81.08 g
102.14

TTTETRTT
N

A
S AN

1
1
1
1
»l
»
1
1

--x--

Fig. 26 : I-87K high/low profile series I/O modules

Please refer to web page :
http://www.icpdas.com/products/PAC/I-8000/8000 10 modules.htm
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Appendix C : Solution for 87K I/0O module on the slot

When insert the module on the expansion slot of 87Pn, the same time 87Pn CPU will detect
the module name and respond the status of interacting between 87Pn and module. As
following diagram, the search result only find out the USB-87P4 and a 87019R which on slot
0, the Status column shows Auto Config. Enable [0,X,X,X]

Fil=: COM Port Zearch Ewn  Teominal Help

H%H[HH 'WIH @‘ Start [ 0  End| 255 (Address 0 ~ 255)

CE
hd cdule | Addrass | Baudrate | Checkzurm | Forrnat | Statusg mescriptiun

dsB-EPL 1] 115200 Dizable N8 Auto Config. ERable [0 ] }*Slnt duba Configuration USE Unit{DCON]
-B7019R 2[2] 115200 Dizable M.8.1 a7P4 Slot[ 0] 24l (Universal mémy' W, Thermocouple)[DCOM)

Fig. 27 : The search result between 87Pn and modules

Click the name “USB-87P4” entering the operation screen to know the settings of 87Pn and
the status detected by 87Pn CPU, the module status code in "Slot Configuration Slot"
column means the different error message.

Configuration for §7P4 Module Yersion: A202 X

87P4 Hot Swap and Auto Configuration Scanned IfO on Slot
170 Write To 87P4 Addr.[Hex] Slot Configuration Status _Set As Scanned | Wiite To 87P4 |
0 srosr ~| | 0z [D0H] OK Copy|  Configue |
1 [a7024 B RE [06H] Can notfind module Copy|  Configue |
o |a7055 ~| | 04 [07H] Incorrect module name Copy|  Configue |
Auto Config 3 [Empty ~| | 05 | [01H] Module scanned in Empty slot Copy|  Configue |
| = ] | |}
| = ] | |}
| = ] | |}
| | | | | ||| I
Sawve Configuration Load Configuration Load Configuration And Write To 87P4 ‘ m’ Exit

e

/&

LYou may click "Help" to inquire the

solution and the meaning of error code.

—

USB-87P4
CPU Module

Fig. 28 : DCON Utility shows the status of 87Pn expansion slot

As following table, you can accord the error code and LED lamp status to find out the
problem solution.
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Table 1:

The Error Code in Auto Config. Enable mode

Error | Slot LED L .
Code (Red) Status Description Solution
O00H |Dark (ok) OK OK None
1. There is a module scanned in this empty
setting slot. 1. Remove the module
Flashing Module Reconfigure it with DCON Utility.
O1H (Warning) scanned in
Empty Slot |2, The first time to setup, no initial value. [1. Click "Set As Scanned" button and configure module
again
2. Click "Write To 87Pn" button to write settings to 87Pn.
Configure failure: 1. Check the I-87K I/O module's firmware.
This is a 87K I/O module firmware * Run Dcon Utility—Terminal-Dcon command Line—
Flashi Commands |compatibility problem setup Baud Rate—»Command: $AAF (EX. 01F) —»Send
02H Was iNg not _
CErRg) comparable |Some commands at this slot might be too | * You can see the version, Respond=!01A1.9
new for this old firmware of 87K I/O module,
but it is not serious for system operation. [2. Update the 87K I/O module with a new firmware
version.
Configure failure:
. . . . [1. Check the 87K I/O module firmware
03H Bright | Configuration |Some commands are not supported by this |5 (jpdate the 87K 1/0 module with a new firmware
(Error) Failed 87K I/0 module and this error will be serious| & rsion.
for system operation.
Configure failure: .
Bright wrong 1. Run DCON Utility.
04H (Ergor) Configuration [The format of configured commands is 2. Click the "Write To 87Pn" button to write the settings to
format wrong for DCON Protocol. 87Pn CPU again.
O5H Bright Read The memory data is failed: 1. Run DCON Utility.

USB-87P1/2/4/8 User Manual, Version: 1.3

51




(Error) | Configuration ) 2. Click the "Write To 87Pn" button to write the settings to
failed The configured commands are wrong for 87Pn CPU again.
DCON Protocol.
1. Please insert a correct module as previous configured
. . . . one.
O6H (?Errlg:rt) Ca;:doltlli’;nd 'rl':rigsg;lgrtriesden%océuli;;cvthls SISl 2. Or configure with DCON Utility as "Empty" and click the
' Pty ' "Write To 87Pn" button to write the configuration to
87Pn CPU.
Configure failure:
Bright Incorrect The insert & configure module name are different, insert
O7H 9 The module inserted in this slot is not the [the correct one or run the Dcon Utility to modify the
(Error) | module name _ _ ) .
same as previous configured. settings accord with the module name.
Configure failure: 1. Please restart the power to initialize to I/O module
2. If it still failed to initialize, send it back to factory to
ogH | Bright |Internal INIT*\ 1o 1NiT pin is failed to connect with the| check.
(Error) pin failed GND and dule failed to initiali
and module failed to initialize. Note: USB-87Pn only supports high profile 87K I/0
modules.
The maximum address of
Bright Module 87P1 is 254 (FEh)
09H (Er?or) address over [The module address is over 255 (FFh). 87P2 is 253 (FDh)
255 (FFh) 87P4 is 251 (FBh)
87P8 is 247 (F7h)
The command 'rl':al]ssoerl]’;or might be caused by following
Bright count saved to 1 Comr;nand lenath error Please configure this 87K I/O module with DCON Utility,
OAH 9 87Pn is not the|;’ 9 ' and click the "Write To 87Pn" button to write the
(Error) 2. Command checksum error.

same as DCON
Utility

3. Communication error during the process
of writing commands to 87Pn.

configuration to 87Pn CPU again.
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Please restart the power to initialize to I/O module, or
configure this 87K I/O module with DCON Utility, and click
the "Write To 87Pn"

Bright st i S5 MIELT BE cElizen b_y OIENE If I/O module often becomes 0xBh error, it may something
OBH response reasons. Module response failed above 5 N .
(Error) failed times caused communication failed between 87Pn and I/0
' module. User can send ~AARCxx command to set XX
second to reset I/O module when OxBH error appears. (XX
range is 0~ OXFF ,can be set 0~256 second)
. . . . . Module is not 87K high profile I/O modules.
OCH Bright Moc_lule name The module |r_15erted in this slot is not the Note:87Pn only supports 87K high profile /0 modules,
(Error) invalid same as previous configured. .
Please replace it as 87K I/O module
Reconfigure it with DCON Utility.
. Module Init . .
ODH iz command T EIerr gt @ Ealsan) o) Gomiieie e 1. Click "Set As Scanned" button and configure module
(Error) ‘nvalid complete on I/O module again

2. Click "Write To 87Pn" button to write settings to 87Pn.
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Table 2 : The Error Code in Auto Config. Disable mode

Error | Slot LED

Code (Red) Status Description

Solution

80H | Dark (ok) | Initialize ok setup success None

Bright |Internal INIT*[The INIT Pin is failed to connect with the|l 't Still fails after restart the 8/Pn many times,

Sl (Error) pin failed GND and module failed to initialize. please send the 87K 1/0 module back to factory
to check.
The maximum address of
Bright Module 87P1 is 254 (FEh)
82H (Error) address over [The module address is over 255 (FFh). 87P2 is 253 (FDh)
255 (FFh) 87P4 is 251 (FBh)

87P8 is 247 (F7h)

You can see the LED signals on 87Pn CPU module to know whether the 87Pn is operating properly. Please refer to appendix.

Auto (%‘?222) LED S'(Fé;[:ze';]')ED Slot Status LED (Red)
Auto Config. Enable
No Error Always ON Always OFF
Warning Always ON Always ON Flash
Failed Flash Always ON
Auto Config. Disable
No Error Always ON Always OFF
Always OFF
Failed Flash Always ON

USB-87P1/2/4/8 User Manual, Version: 1.3

54



Appendix D: Description For ini Files

While you save the configuration file, the DCON Utility will save as .ini file. The default path

of file as below:
C:\ICPDAS\DCON_ Utility\for_users

The INI file explains as follows:

(@

[SYSTEM]
UNIT=87P4

[[COMMENTS]

Date Time=2008/3/10 T4 03:33:32
Description=

Write Description For Configuration File

[Slot0 Comments]
ID=87019R
Firmware=A201h
MODULE_CONFIG=
Net Address=> 2
Baudrate=> 115200
Format=> 2's Complement Format

CHANNEL_ENABLE_STATUS= &hFF
*kkkkkkkhkkkkkhkkhkkhkhkhkkkkhkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhhkhkkkkx
[Slot0]

ID=87019R

TOTAL=1C

C00=2502000A0221F
( / )

gy

~

Section 1: Unit Name

Section 2: Created date time and

description for configuration file.

Section 3: Description for each
slot module’s configuration.

Section 4: The Configuration Commands

for each slot.
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Appendix E: Frame Ground

Electronic circuits are constantly vulnerable to Electro-Static Discharge (ESD), which
become worse in a continental climate area. Some [-7000, M-7000 and 1-8000 series
modules feature a new design for the frame ground, which provides a path for bypassing
ESD, allowing enhanced static protection (ESD) capability and ensures that the module is
more reliable.

The following options will provide a better protection for the module:

The USB-87Pn controller has a metallic board attached to the back of the plastic basket.
When mounted to the DIN rail, connect the DIN rail to the earth ground because the DIN
rail is in contact with the upper frame ground as shown in the Figure 29 below

........... Teeerenennnn,
: Connect to the
eereereeeeanaraenaendt : Earth Ground

Fig. 29 : Frame Ground & Earth Ground

USB-87P1/2/4/8 User Manual, Version: 1.3 56



	Chapter 1  Introduction
	1.1  Specifications

	Chapter 2  Hardware Configuration
	2.1 Install USB Driver
	2.2 View of the USB-87PN
	2.2.1 Preparation
	2.2.2 Wire the 87Pn to power and PC
	2.2.3 USB-87Pn’s CPU module:
	2.2.4 USB-87Pn series CPU Module Description
	2.2.5 Plug in the I/O modules:
	2.2.6 Wiring the I/O modules:
	2.2.7  Installing USB-87Pn extension unit


	Chapter 3  Software Configuration
	3.1 Setup USB-87Pn with DCON Utility
	3.1.1 87Pn Auto Config. Enable:
	3.1.2 87Pn Auto Config. Disable:

	3.2 Save & Load 87Pn Configure file
	3.2.1 Save the Configure file:
	3.2.2 Load the Configure file

	3.3 Load & Write the configure file
	3.4 Operating in off-line mode:

	Chapter 4  Software Development Kits (SDK)
	4.1 PACSDK
	4.2 DCON LabVIEW
	4.2.1 Procedure for using DCON_LabVIEW
	4.2.2 LabVIEW Example (Reading multi-channel analog Input value)
	4.2.3 LabVIEW Demo Program (Reading multi-channel analog input value)

	4.3 DCON InduSoft
	4.3.1 Procedure for using the InduSoft bundled driver
	4.3.2 InduSoft Example (Reading an analog input value)

	4.4 NAP OPC Server
	4.4.1 Procedure for using the OPC Server
	4.4.2 OPC Server Example (Reading an analog input value)


	NAP OPC Server OPC Server Supported Module:  i-7000/8000/87K Series   (With DCON Protocol)
	Appendix A : Dimension
	Appendix B : Compare USB-87Pn with I-87Kn
	Appendix C : Solution for 87K I/O module on the slot
	Appendix D: Description For ini Files
	Appendix E: Frame Ground

