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Warranty 

All products manufactured by ICP DAS are under warranty 

regarding defective materials for a period of one year, 

beginning from the date of delivery to the original purchaser. 

Warning 

ICP DAS assumes no liability for any damage 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, not for any infringements of patents or other rights of 

third parties resulting from its use. 

Copyright 

Copyright @ 2009 by ICP DAS Co., Ltd. All rights are 

reserved. 

Trademark 

The names used for identification only may be registered 

trademarks of their respective companies. 

 

Contact US 

 

If you have any problem, please feel free to contact us. 

You can count on us for quick response. 

 

   Email: service@icpdas.com 

 

mailto:service@icpdas.com
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1.   Introduction 

The µPAC-7186E is a palm-size programmable automation controller that 

with Ethernet, RS-232, RS-485 communication. ICP DAS provides 

easy-to-use software development tool kits (Xserver, VxComm, Modbus 

libraries). Users can use them to easily integrate serial devices to have 

Ethernet/Internet communication ability and through the standard Modbus 

protocol to communicate with SCADA software (Indusoft, ISaGARF, DasyLab, 

Trace Mode, Citect, iFix, etc.). 

For the hardware, it also supports an I/O expansion bus. The I/O expansion 

bus can be used to implement various I/O functions such as D/I, D/O, A/D, 

D/A, Timer/Counter, UART, flash memory, battery backup SRAM, ASIC key & 

other I/O functions. Nearly all kinds of I/O functions can be implemented by 

this bus but the bus can support only one board. There are more than 50 

boards available for µPAC-7186E, you can choose one of them to expand 

hardware features. 

 

 

Tips & Warnings 

In the descriptions in this manual, ñµPAC-7186Eò means 

ñɛPAC-7186Eò and ñɛPAC-7186PEXò series product. The only 

difference between the two series product is that the 

ɛPAC-7186PEX can receive power from an Ethernet cable when 

added to a PoE enabled network; the ɛPAC-7186E can receive 

power from power input terminal only. 
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The features of ɛPAC-7186PEX differ from µPAC-7186E 

Compared to µPAC-7186E, µPAC-7186PEX equips with an integrated IEEE 

802.3af Power-over-Ethernet (PoE) that allows power and data to be carried 

over a single Ethernet cable, so a device can operate solely from the power it 

receives through the data cable. This innovation allows greater flexibility in 

office design, higher efficiency in systems design, and faster turnaround time 

in set-up and implementation. 

 

The features of ɛPAC-7186EX-FD differ from µPAC-7186E 

Compared to µPAC-7186E, uPAC-718EX-FD equips with an extra 64MB 

flash memory. By using the built-in MFS (MiniOS7 File System) library, you 

can freely read/write files from/to the 64MB flash memory. 

Simply with the uPAC-786EX-FD, many kinds of data-logging applications 

become a piece of cake! For example, log analog signals with timeline, or log 

RS-232/485 data for further analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Package List  

One ɛPAC-7186E module 
Quick Start Guide 

Software Utility CD RS-232 Cable 
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1.1. Features 

¦ Support for Virtual COM technology 

Using the VxComm technology, PC can create virtual COM ports to map the 

RS-232, RS-485 of the ɛPAC-7186E. The software running on the PC can 

operate the virtual COM ports like a standard COM port to access the serial 

devices connect to the ɛPAC-7186E. That is to say, the original software 

developed for the serial devices can access the serial devices via the 

Ethernet/Internet without any modification. 

 

Each PC can control up to 256 COM ports (including real COM ports). Using 

the I/O expansion board, each ɛPAC-7186E can have up to 8 COM ports. 

 

 

¦ Support Modbus Protocol 

Using the Modbus firmware, ɛPAC-7186E offers following Modbus features: 

* Modbus/TCP/RTU/ASCII slave 

* Modbus/TCP/RTU/ASCII master 

* Gateway for Modbus/TCP to Modbus/RTU 



 

 

µPAC-7186E Series User Manual, Version 1.2, December 2009   7MH-022-01 -----  9 

¦ Easy-to-use software development tool kits (using C language) 

If the default firmware does not totally fulfill the user's application needs, 

custom firmware can be easily developed with using the SDK (Xserver, 

Modbus library) provided by ICP DAS. 

 

¦ Ethernet protocols 

TCP, UDP, IP, ICMP, ARP 

 

¦ Support web configuration 

µPAC-7186E has a built-in web server for configuration. You can use 

standard web browsers (such as IE, Netscape, Firefox,., .etc) to configure its 

Ethernet and COM ports configurations. 

 

¦ Remote configuration/maintenance 

ɛPAC-7186E can be operated via the Ethernet (TCP/IP or UDP) or RS-232, 

to allow tasks such as downloading programs, configuration, updating the 

MiniOS7, etc. 

 

¦ Built-in watchdog timer (WDT) 

ɛPAC-7186E include an internal watchdog timer (WDT). The watchdog timer 

will trigger a system reset if the main program fails or neglects to regularly 

service the watchdog. The intention is to bring the system back from the hung 

state into normal operation. 

 

¦ I/O expansion bus interface 

The ɛPAC-7186E supports the use of an I/O expansion bus to add a single 

I/O Expansion Board. ICP DAS provides all function libraries for I/O 

Expansion Boards to enable easy use of the I/O Expansion Board functions. 
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¦ Support PoE (for ɛPAC-7186PEX series only) 

The ɛPAC-7186PEX feature true IEEE 802.3af-compliant (classification, 

Class 1) Power over Ethernet (PoE) using both Ethernet pairs (Category 5 

Ethernet cable). ɛPAC-7186PEX can receive power from an auxiliary power 

sources like AC adapters and battery in addition to the PoE enabled network. 

This is a desirable feature when the total system power requirements exceed 

the PSE's load capacity. Furthermore, with the auxiliary power option, the 

ɛPAC-7186PEX can be used in a standard Ethernet (non-PoE) system. 

 

¦ MiniOS7 file system (MFS) (for ɛPAC-7186EX-FD series only) 

Can dynamically read/write/append data to files continuously 

The 64MB flash memory is divided to 2 disks, each disk can store 456 files 

max. You can create files and then write/append data to it. Then read data in 

the file and forward to PC for posted analysis when the data is complete 

collected. 

Provides C language API 

Following functions are similar to the functions that turbo C and Borland C 

provide. This helps users to be familiar to MFS with a short learning curve. 

mfs_OpenFile, mfs_CloseFile, mfs_ReadFile, mfs_WriteFile, mfs_Gets, 

mfs_Puts, mfs_Getc, mfs_Putc, mfs_EOF, mfs_Seek, mfs_Tell, 

mfs_DeleteFile, mfs_DeleteAllFiles, mfs_GetFileInfoByName, 

mfs_GetFileInfoByNo, é etc. 
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Writing Verification 

Data written to flash memory are read back to verify its correction. 

The function can be disabled to increase writing speed. But for data safety, 

we recommend users to enable the function. 

Automate file system recovery in the event of unexpected reset or 

power losses 

When an unexpected reset or power loss occurs, closed files, and files 

opened for reading are never at risk. Only writing data has risk to be lost. 

MFS writes data to the flash memory just after executing writing functions 

(such as mfs_WriteFile, mfs_Puts, mfs_Putc, etc.). And meanwhile, MFS 

stores important information (such as file name, pointer, flash location, etc) to 

NVRAM (non-volatile random access memory). 

When an unexpected reset or power loss occurs, only data written since the 

last writing operation (such as mfs_WriteFile, mfs_Puts, mfs_Putc, etc.) could 

be lost. After the MFS reboots, it refers the information stored in the NVRAM 

to restores the file system. The un-closed writing file will be automatically 

closed and all its data written before the last writing operation will be safe. 
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1.2. Specifications 

1.2.1.  ɛPAC-7186EX/ɛPAC-7186EXD 

CPU  

CPU 80186 or compatible (16-bit and 80 MHz) 

SRAM 512 KB 

Flash 512 KB, erase unit is one sector (64K bytes); 

100,000 erase/write cycles. 

EEPROM 16 KB, data retention: 40 years; 1,000,000 

erase/write cycles. 

NVRAM 31 Bytes 

 (Battery backup, data valid up to 10 years) 

RTC (Real Time Clock) RTC Provide seconds, minutes, hours, date 

of week/month; month and year, valid from 

1980 to 2079 

64-bit Hardware Serial Number Yes 

Built-in Watchdog Timer Yes (0.8 second) 

 

Communication Interface  

COM1 RS-232 (TxD, RxD, CTS, RTS and GND); 

Non-isolated 

COM2 RS-485 (D2+, D2-; self-tuner ASIC inside); 

Non-isolated 

Ethernet Port 10/100Base-TX Ethernet Controller 

(Auto-negotiating, Auto_MDIX, LED indicator) 

 

COM Port Formats  

Data bit 7, 8 

Parity Even, Odd, None 

Stop bit 1 

 

LED Display  

5-Digit 7 Segment LED Display Yes (for ɛPAC-7186EXD only) 

System LED Indicator Yes 
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Hardware Expansion  

I/O Expansion Bus Yes 

User Defined I/O Pins 14 Pins 

 

Dimensions  

W x H x D 72 mm x 123 mm x 35 mm 

 

Operating Environment  

Operating Temperature -25°C ~ +75°C  

Storage Temperature -40°C ~ +80°C  

Relative Humidity 5 ~ 90% RH, non-condensing 

 

Power  

Protection Power reverse polarity protection 

Frame Ground for ESD Protection Yes 

Required Supply Voltage +10 ~ +30 VDC (non-regulated) 

Power consumption 1.5 W for ɛPAC-7186EX 

2.5 W for ɛPAC-7186EXD 
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1.2.2.  ɛPAC-7186PEX/ɛPAC-7186PEXD 

CPU  

CPU 80186 or compatible (16-bit and 80 MHz) 

SRAM 512 KB 

Flash 512 KB, erase unit is one sector (64K bytes); 

100,000 erase/write cycles. 

EEPROM 16 KB, data retention: 40 years; 1,000,000 

erase/write cycles. 

NVRAM 31 Bytes 

(Battery backup, data valid up to 10 years) 

RTC (Real Time Clock) RTC Provide seconds, minutes, hours, date 

of week/month; month and year, valid from 

1980 to 2079 

64-bit Hardware Serial Number Yes 

Built-in Watchdog Timer Yes (0.8 second) 

 

Communication Interface  

COM1 RS-232 (TxD, RxD, CTS, RTS and GND); 

Non-isolated 

COM2 RS-485 (D2+, D2-; self-tuner ASIC inside); 

Non-isolated 

Ethernet Port 10/100Base-TX Ethernet Controller 

(Auto-negotiating, Auto_MDIX, LED 

indicator) 

 

COM Port Formats  

Data bit 7, 8 

Parity Even, Odd, None 

Stop bit 1 

 

LED Display  

5-Digit 7 Segment LED Display Yes (for ɛPAC-7186PEXD only) 

System/PoE LED Indicator Yes (Red/Green) 
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Hardware Expansion  

I/O Expansion Bus Yes 

User Defined I/O Pins 14 Pins 

 

Dimensions  

W x H x D 72 mm x 123 mm x 35 mm 

 

Operating Environment  

Operating Temperature -25°C ~ +75°C  

Storage Temperature -40°C ~ +80°C  

Relative Humidity 5 ~ 90% RH, non-condensing 

 

Power  

IEEE 802.3af Class 1 

Protection Power reverse polarity protection 

Required Supply Voltage Powered by Power-Over-Ethernet (PoE) or 

auxiliary power +12 ~ 48 VDC 

(non-regulated) 

Power consumption 1.5 W for ɛPAC-7186PEX 

2.5 W for ɛPAC-7186PEXD 
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1.2.3.  ɛPAC-7186EX-SM/ɛPAC-7186EXD-SM 

CPU  

CPU 80186 or compatible (16-bit and 80 MHz) 

SRAM 640 KB 

Flash 512 KB, erase unit is one sector (64K 

bytes); 100,000 erase/write cycles. 

EEPROM 16 KB, data retention: 40 years; 1,000,000 

erase/write cycles. 

NVRAM 31 Bytes  

(Battery backup, data valid up to 10 years) 

RTC (Real Time Clock) RTC Provide seconds, minutes, hours, 

date of week/month; month and year, valid 

from 1980 to 2079 

64-bit Hardware Serial Number Yes 

Built-in Watchdog Timer Yes (0.8 second) 

 

Communication Interface  

COM1 RS-232 (TxD, RxD, CTS, RTS and GND); 

Non-isolated 

COM2 RS-485 (D2+, D2-; self-tuner ASIC inside); 

Non-isolated 

Ethernet Port 10/100Base-TX Ethernet Controller 

(Auto-negotiating, Auto_MDIX, LED 

indicator) 

 

COM Port Formats  

Data bit 7, 8 

Parity Even, Odd, None 

Stop bit 1 

 

LED Display  

5-Digit 7 Segment LED Display Yes (for ɛPAC-7186EXD-SM only) 

System LED Indicator Yes 

 



 

 

µPAC-7186E Series User Manual, Version 1.2, December 2009   7MH-022-01 -----  17 

Hardware Expansion  

I/O Expansion Bus Yes 

User Defined I/O Pins 14 Pins 

 

Dimensions  

W x H x D 72 mm x 123 mm x 35 mm 

 

Operating Environment  

Operating Temperature -25°C ~ +75°C  

Storage Temperature -40°C ~ +80°C  

Relative Humidity 5 ~ 90% RH, non-condensing 

 

Power  

Protection Power reverse polarity protection 

Frame Ground for ESD Protection Yes 

Required Supply Voltage +10 ~ +30 VDC (non-regulated) 

Power consumption ɛPAC-7186EX-SM: 2W 

ɛPAC-7186EXD-SM: 3W 
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1.2.4.  ɛPAC-7186EX-FD/ɛPAC-7186EXD-FD 

CPU  

CPU 80186 or compatible (16-bit and 80 MHz) 

SRAM 512 KB 

Flash 512 KB, erase unit is one sector (64K 

bytes); 100,000 erase/write cycles. 

Flash Disk 64M x 8 Bit, data retention: 10 years; 

100,000 erase/write cycles. 

EEPROM 16 KB, data retention: 40 years; 1,000,000 

erase/write cycles. 

NVRAM 31 Bytes  

(Battery backup, data valid up to 10 years) 

RTC (Real Time Clock) RTC Provide seconds, minutes, hours, 

date of week/month; month and year, valid 

from 1980 to 2079 

64-bit Hardware Serial Number Yes 

Built-in Watchdog Timer Yes (0.8 second) 

 

Communication Interface  

COM1 RS-232 (TxD, RxD, CTS, RTS and GND); 

Non-isolated 

COM2 RS-485 (D2+, D2-; self-tuner ASIC inside); 

Non-isolated 

Ethernet Port 10/100Base-TX Ethernet Controller 

(Auto-negotiating, Auto_MDIX, LED 

indicator) 

 

COM Port Formats  

Data bit 7, 8 

Parity Even, Odd, None 

Stop bit 1 
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LED Display  

5-Digit 7 Segment LED Display Yes (for ɛPAC-7186EXD-FD only) 

System LED Indicator Yes 

 

Hardware Expansion  

I/O Expansion Bus Yes 

User Defined I/O Pins 14 Pins 

 

Dimensions  

W x H x D 72 mm x 123 mm x 35 mm 

 

Operating Environment  

Operating Temperature -25°C ~ +75°C  

Storage Temperature -40°C ~ +80°C  

Relative Humidity 5 ~ 90% RH, non-condensing 

 

Power  

Protection Power reverse polarity protection 

Frame Ground for ESD Protection Yes 

Required Supply Voltage +10 ~ +30 VDC (non-regulated) 

Power consumption ɛPAC-7186EX-FD: 2W 

ɛPAC-7186EXD-FD: 3W 
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1.3. Overview 

The ɛPAC-7186E front panel contains the Ethernet port, connectors and LEDs.  

 

 

 

 

           

 

 

  

Green: PoE LED indicator 

Red: System LED indicator 

5-Digital 7-SEG LED 

(for display series only) 

Ethernet Port 

COM1 (RS-232) 

COM2 (RS-485) 

Power Connector 

User-defined pins 
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The ɛPAC-7186E back panel contains the frame ground and Init/Normal Switch 

 

 

 

 

  Frame Ground 

Init/Normal Switch 
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1.4. Dimensions 
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1.5. Companion CD 

This package comes with a CD that provides drivers, software utility, all of the 

required documentationsé, etc. All of them are listed below. 

 

 

 

 

 

  

CD:\Napdos

7186e

Demo

Basic

Framework

Xserver

Document

Firmware

VoComm

OS_Image

PC_Tool

MiniOS7_Studio

MiniOS7_Utility

PC_Test_Program

PCDiag

Vxcomm_Utility



 

 

µPAC-7186E Series User Manual, Version 1.2, December 2009   7MH-022-01 -----  24 

2.   Getting Started 

If you are a new user, begin with this chapter, it includes a guided tour that provides a 

basic overview of installing, configuring and using the ɛPAC-7186E. 

 

 

2.1. Hardware Installation 

2.1.1.  Mounting the Hardware 

The ɛPAC-7186E can be mounted with the bottom of the chassis on the 

DIN rail, the wall or piggyback. 

 

 

DIN Rail mounting 

The ɛPAC-7186E has simple rail clips for mounting reliably on a standard 

35 mm DIN rail. 

 

  



 

 

µPAC-7186E Series User Manual, Version 1.2, December 2009   7MH-022-01 -----  25 

 

Mounting on DIN Rail Remounting from DIN Rail 

  

 

 

Din Rail Mountable Model 

Three Din rail mountable models are 

available to mount a variety of 

ICP DAS devices. Each is 

made of stainless steel and 

has a ground wire at the end.  

 

 

 

 

Part number Maximum number of modules Dimensions 

DRS-125 2 125 mm x 35 mm 

DRS-240 3 240 mm x 35 mm 

DRS-360 5 360 mm x 35 mm 

 

 

  

 

1 

2 

1 

2 

 
3 

 

 
3 
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Piggyback Mounting 

The ɛPAC-7186E has two holes on both sides for piggyback mounting 
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2.1.2.  Setting up the Power Supply and Networking to PC 

The ɛPAC-7186E is equipped with an RJ-45 Ethernet port for connection to 

an Ethernet hub/switch and PC 

 

 

 

 

 

  

Non-PoE 

PoE 
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2.2. Software Installation 

All software resources are included on the companion CD. The following 

steps will help you to install the resources and software from the companion 

CD. 

 

 

Step 1: Copy the ñDemoò folder from the companion CD to PC 

The folder is an essential resource for users developing custom programs 

which contains libraries, header files, demo programs and more information 

as shown below. 

 

CD: \Napdos

7186e

Demo

Basic

7K87K_for_COM

COM_Ports
...

Timer

Framework

FW_Demo01_Client

FW_Demo02_Server
...

Lib

Xserver

XDemo04_Basic

XDemo07_printCom1
...

XDemo14_7Seg_LED

Demo_History_YYYYMMDD.txt


