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Important Notices

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 @ 2007 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

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

respective companies.
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1. Introduction

The yPAC-7186EX is a palm-size programmable automation controller that with
Ethernet, RS-232 and RS-485 communication. ICP DAS provides easy-to-use
Software development tool kits (Framework, Xserver, VxComm, Modbus function
Library). 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 and so forth).

For the hardware, it also supports for I/O expansion bus interface. 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
and other I/O functions. This I/O expansion bus can implement nearly all kinds of
I/O functions, but only one expansion board can be added. There are more than

50 boards available for uPAC-7186EX series module so far.
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Package List

In addition to this manual, the shipping package includes the following items:

o One pPAC-7186EX module
o One download cable (CA-0910)

o One companion CD containing software drivers and digital versions of the user

manuals

o One copy of the release notes
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1.1. Features

> Support for Virtual COM technology

PC can create virtual COM ports to map the RS-232, RS-485 of yPAC-7186EX
series module using the VxComm technology. 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 yPAC-7186EX. In other words, 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

MPAC-7186EX can have up to 8 COM ports.

> Support Modbus Protocol

Using the Modbus firmware, yPAC-7186EX offers following Modbus features:

1. Modbus/TCP/RTU/ASCII slave
2. Modbus/TCP/RTU/ASCII master

3. Gateway for Modbus/TCP to Modbus/RTU

» Ethernet Protocols

TCP, UDP, IP, ICMP and ARP.

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 8



> VxComm Technique Supported

VxComm technique is used to create virtual COM ports on PC (for windows
2K/XP to map remote COM ports of PDS-700, I-7188E, I-8000 and
WMPAC-7186EX over the Ethernet. Using the technique, RS-232/485 software can
access devices locally (via the physical RS-232/485 bus) or remotely (via the
Ethernet). The RS-232/485 software only needs to change COM port number

from the physical COM port to virtual COM port.

> Easy-Use Software Development Tool Kits (Using C Language)

The custom firmware can be developed for yPAC-7186EX series module using

the SDK (Framework, Xserver, Modbus function libray) provided by ICP DAS.

> Support Web configuration

MPAC-7186EX series module has a build-in web server for configuration. You
can use standard web browsers (such as IE, Netscape, Firefox, and etc) to

configure its Ethernet and COM ports configurations.

> Remote Configuration/Maintenance

WMPAC-7186EX series module can be operated via the Ethernet (TCP/IP or UDP)
or RS-232, to allow tasks such as downloading files, configuration updating the

MiniOS7 image etc.
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> Built-in Watchdog Timer (WDT)

MPAC-7186EX series module includes 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.

> 1/0 Expansion Bus Interface

The pPAC-7186EX series module 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.

> MinOS7 File System (MFS) — For uPAC-7186EX-FD series only

MFS implements a reliable file system with C language API for embedded data

logger applications on MiniOS7

1. 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.
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2. Provides C language API
Following functions are similar to the functions that turbo C and Borland C
provide. This helps users short the learning of MFS.
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, ... etc.

3. 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.

4. 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. When the
MEFS 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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MPAC-7186EX series module has more features as followings:

> RoHS Compliance and CE Certification

o Low Power Input (10 to 30VDC) according to industrial environment
o Frame-Ground design for ESD protection
o Fire Retardant Materials (UL94-VO0 Level) and Robust Case

o VxComm Driver for Windows NT 4.0, 2000/XP/2003 and Vista32
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1.2. Specifications

> MPAC-7186EX/uPAC-7186EXD

PACs pPAC-7186EX pPAC-7186EXD

CPU Specification

80186 CPU, 80MHz or compatible
512K Bytes

512K Bytes

Erase unit is one sector (64K bytes);
100,000 erase/write cycles
16K Bytes

Data retention: 40 years;

1,000,000 erase/write cycles

31 Bytes
Battery backup, data valid up to 10 year

Year-2000 compliance;
seconds, minutes, hours, date of the month;

month, year, valid up from 1980 to 2079

Yes

Yes

Communication Interface
RS-232 (TXD, RXD, CTS, RTS and GND);
Non-isolation

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

Non-isolation

10/100Base-TX Ethernet Controller
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COM Port Formats

(Auto-negotiating, Auto_MDIX, LED indicator)

Hardware Expansion

I/O expansion bus

Data bit 7,8
Parity None, Even, Odd, Mark, Space
Stop bit 1
Baud Rate 115200 bps Max.

LED Display
5-digit 7-segment LED No Yes
System LED Indicator Yes

Yes

User defined I/O pins
Operating Environment

Operating temperature

14 pins

-25°Cto +75°C (-13°F to +167°F)

Storage Temperature

-40°C to +80°C (-40°F to +176°F)

Humidity
Power

Protection

5% to 95%, Non-condensing

Power reverse polarity protection

Frame Ground

Yes (for ESD Protection)

Required Supply Voltage

+10VDC to +30VDC (non-regulated)

Power Consumption

1.5W 2.5W

Dimensions

123mm x 72mm x 33mm
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» MPAC-7186EX-FD/uPAC-7186EXD -FD

PACs MPAC-7186EX-FD  pPAC-7186EXD-FD

CPU Specification

80186 CPU, 80MHz or compatible
512K Bytes
512K Bytes

Erase unit is one sector (64K bytes);
100,000 erase/write cycles
64M Bytes

Data retention: 10 years;
100,000 earse/write cycles
16K Bytes

Data retention: 40 years;

1,000,000 erase/write cycles

31 Bytes
Battery backup, data valid up to 10 year

Year-2000 compliance;
seconds, minutes, hours, date of the month;

month, year, valid up from 1980 to 2079

Yes

Yes

Communication Interface
RS-232 (TXD, RXD, CTS, RTS and GND);
Non-isolation

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

Non-isolation
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Ethernet Port 10/100Base-TX Ethernet Controller

(Auto-negotiating, Auto_MDIX, LED indicator)
COM Port Formats

Data bit 7,8

Parity None, Even, Odd, Mark, Space
Stop bit 1

Baud Rate 115200 bps Max.

5-digit 7-segment LED No Yes
System LED Indicator Yes

I/O expansion bus Yes

User defined I/O pins 14 pins

Operating Environment

Operating temperature -25°Cto +75°C (-13°F to +167°F)

Storage Temperature -40°C to +80°C (-40°F to +176°F)
Humidity 5% to 95%, Non-condensing
Protection Power reverse polarity protection
Frame Ground Yes (for ESD Protection)

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

Power Consumption 2W 3W

M

Dimensions 123mm x 72mm x 33mm
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» WPAC-7186EX-SM/uPAC-7186EXD-SM

PACs MPAC-7186EX-SM MPAC-7186EXD-SM
CPU Specification
CPU 80186 CPU, 80MHz or compatible
SRAM 640K Bytes
EEPROM 16K Bytes

Data retention: 40 years;
1,000,000 erase/write cycles
NVRAM 31 Bytes

Battery backup, data valid up to 10 year
RTC (Real Time Clock) Year-2000 compliance;

seconds, minutes, hours, date of the month;

month, year, valid up from 1980 to 2079

Hardware Serial Number | Yes

Build-in Yes
Watchdog Timer
COM1 RS-232 (TXD, RXD, CTS, RTS and GND);

Non-isolation

COM 2 RS-485 (D2+, D2-; self-tuner ASIC inside);

Non-isolation

Ethernet Port 10/100Base-TX Ethernet Controller
(Auto-negotiating, Auto_MDIX, LED indicator)

COM Port Formats

Data bit 7,8
Parity None, Even, Odd, Mark, Space
Stop bit 1
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Baud Rate 115200 bps Max.

LED Display
5-digit 7-segment LED No Yes
System LED Indicator Yes
[/O expansion bus Yes
User defined I/O pins 14 pins

Operating Environment

Operating temperature -25°Cto +75°C (-13°F to +167°F)

Storage Temperature -40°C to +80°C (-40°F to +176°F)
Humidity 5% to 95%, Non-condensing
Protection Power reverse polarity protection
Frame Ground Yes (for ESD Protection)

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

Power Consumption 2W 3W

Dimensions 123mm x 72mm x 33mm
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1.3. Overview

User define pins

BRc
System LED MPAC-7186EX

indicator CPU: 80186-80

E1l: Ethernet 10/100 Base TX
COM1: RS-232
COM2: RS-485
10~23: User Defined I/O Pins

5-digits 7-SEG LED
(for display version only)

Programmable Automation Controller

Ethernet Port

COM1 (RS-232) Connector

COM2 (RS-485)
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1.4. Dimension
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1.5. Companion CD

This package comes with a CD that includes the following software and

documention:

CD: \Napdos

Framework

Xserver
Document

Firmware

VxComm_Firmware

OS_Image

Server(7186E)

OS_Image

MiniOS7_Studio
MiniOS7_Utility
PC_Test_Program

PCDiag

LR

Vxcomm_Utility
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1.6. Comparing uPAC-7186 Series with I-7188

The table below shows a comparsion of differences between I-7188 and

WPAC-7186 series device families.

Specification CPU SRAM EEPROM I/O Ethernet
Expansion Port
Device Bus
[-7188EA(D) 40M 512K 2K - Formemory | 6 7 10 Base-T
Hz board only
[-7188EX(D) 40M 512K 2K - Yes - - 10 Base-T
Hz
[-7188EF(D)- 40M 512K 2K - No - - 10 Base-T
016 Hz
MPAC- 80M 512K 16K - Yes - - 10 Base-T
7186EX(D) Hz
MPAC- 80M 512K 16K 640MB Yes - - 10/100
7186EX(D)-FD Hz Base
MPAC- 80M 512K 16K - Yes - - 10/100
7186EX(D)-SM Hz Base
MPAC- 80M 640K 16K - Yes - - 10/100
7186EX(D)- Hz Base
CAN
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2. Quick Start

This chapter provides users with basic information needed to begin installing and

maintaining the uPAC-7186EX.

2.1. Hardware installation

2.1.1.Understanding terminal pin assignment/wiring diagram

Pin 10 ~ 23

[Link/Act \ 23—
I 99 s
= S
Cfortoom 20—
19—
UPAC-7186FEX cTs1 1 18
o RTS1 g 17 —
CPU: 80186-80 =
E1l: Ethernet 10/100 Base TX RXD1 = 16 —
COM1: RS-232
COM2: RS-485 TXDA1 15 ——
10~23: User Defined I/O Pins
INIT* 14 ——
D2+ —g 13 —
D2- . # 12—
Programmable Automation Controller (R)VS+ 11
(B)GND 9 10 —
~——

Pinl1~9
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The below table shows pin assignment for pin 1 ~ 9:

Pin Name Description

CTS1 | CTS pin for COM1

RTS1 | RTS pin for COM1

RXD1 | RXD pin for COM1

INIT* | Initial pin

1
2
3
ZB TXD1 | TXD pin for COM1
5
6

D2+ | DATA+ pin for COM2

D2- DATA- pin for COM2

7
S Vs + V+ of power supply (+10 to +30VDC, unregulated)
B GND | GND for the power supply

The below table shows pin assignment for pin 10 ~ 23:

Pin Name Description Pin Name Description

10 User defined pin 10 [ User defined pin 17

11 User defined pin 11 M Pin 18 | User defined pin 18

12 User defined pin 12 =M Pin 19 | User defined pin 19
13 20

14 21

User defined pin 13 Pin 20 | User defined pin 20

User defined pin 14 Pin 21 | User defined pin 21

22
23

15
16

Pin 15 | User defined pin 15 Pin 22 | User defined pin 22

User defined pin 16 Pin 23 | User defined pin 23

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 24



The figure below shows the wiring connections used for the 3-wire RS-232 port:

BRc

—{tmios7}———
MPAC-7186EX

uPAC-7186EX

RS-232 Device

RXD

‘-
.

TXD

‘-
N

rI

GND J

The figure below shows the wiring connections used for the 5-wire RS-232 port:

BRc

—[Minios 7}——
MPAC-7186EX

uPAC-7186EX

CTS1

RTS1

RXD1

IIVI
\ . | .

TXD1 T

(B)GND

RS-232 Device

CTS

RTS

RXD

XD




The figure below shows the wiring connections used for the RS-485 port:

MPAC-7186
O

MPAC-7186EX RS-485 Device

B
[ oo gy D2 |

J

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 26



2.1.2.Installing the uPAC-7186EX

Step 1: Mounting the yPAC-7186EX
The uPAC-7186EX can either be mounted on DIN-rail or stack.

1: DIN-rail mounting

2: Stack mounting
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Step 2: Connecting the Host PC to the yPAC-7186EX

——[Minios7}——
WPAC-7186EX

e W e o

i ms

S == Power Srupply
Host PC +10 ~ 30 V¢
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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 “Demo” folder from the companion CD to the Host 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
7186EX

Basic
7K87K_for_COM
COM_Ports

Timer
Framework
FW_Demo01_Client
FW_Demo02_Server

Xserver
XDemo04_Basic
XDemo07_printCom1

|IIIH||IIII'

XDemo14_7Seg_LED

— Readme.txt
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Step 2: Install the MiniOS7 Utility

The MiniOS7 Utility is a tool that can be used to configure and upload files to
the controller and is located at:

CD:\Napdos\minios7\utility\minios7_utility\

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/
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2.3. MiniOS7 Utility for downloading programs

Before you begin using the MiniOS7 Utility to download programs, ensure that

the controller is connected to the Host PC.
The download process has the following main steps: .

1. Establishing a connection
2. Download and executing programs on the controller

3. Making programs start automatically

All of these main steps will be described in detail later.

2.3.1.Establishing a connection between Host PC and the yPAC-7186EX

Connect Host PC to the yPAC-7186EX with the following two connection types:

1. COM1 connection

2. UDP connection

3. TCP connection

Each of the connection types will be described in detail later.

5

=
©8
~
5

y



2.3.1.1. Steps to use a COM1 connection

To connect to the host PC using a COM1 connection, please follow the

instructions below.

Step 1: Turn the switch to “Init” position
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Step 2: Connect the yPAC-7186EX to the host PC using a COM1 connection

XT98IL-DB DI
(£ SO ]——

Step 3: Run the MiniOS7 Utility

2

Find =" Tlity
Ver 3.18
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Step 4: On the “Connection” menu, click “New connection” function

74 MiniOS7 Utility Verion 3.1.7
__bj File [p Connection iv < Command Configuration

Mew connection

Look in:| ™™ oot Connection  Ak+F2 4
' Disconnect Ctrl+F2
M anne M
) bin Search... Fi12 4o
() FIRMWARE File Folder
) 05_IMAGE File Folder
& 1KB  Internet Shortcut

~enlication Ewtes:

Step 5: On the “Connection” tab of the “Connection” dialog box, select

“COM1"” from the drop down list, and then click “OK” button

& Connection : El El
Caonnechion | Histary |

COM2 TCRAUDP
TCF
DP

== L0 ncll.b'.l =

Data Bit; B

Farity:

Stop Bit:

] | | Cancel
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Step 6: The connection has already established

4 MiniOS7 Utility Verion 3.1.7 =3
C@File [p Connection = & Command Configuration ] Tools &5% Help =

Loak i | |5 MiniOS 7_Ltiliy A Lock in: | Disk & ]

Connection Status

Disconnected

Connected

’B Eannectiuh[FE]] ’@ Uplaad[FE]l =0
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2.3.1.2. Steps to use a UDP connection

To connect to the host PC using a UDP connection, please follow the .

instructions below.

Step 1: Turn the switch to “Init” position
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Step 2: Connect the yPAC-7186EX to the host PC using a LAN1 connection

XIS L-DU DY
(£ SO ]——

Step 3: Run the MiniOS7 Utility

MM imdOET Tility
Ver 3,18
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Step 4: On the “Connection” menu, click “Search” function

*4 MiniOS7 Utility Yerion 3.1.8

@Fﬂe [p Comnection |+ & Command Configurat

: Wew conmection Fi
: o
Lokl |t Connection  AJHE2 o

M ame
I Mini0 mearch. ..
autoexec. bat

[™E100_400E%E cY
L MiniDS7_utility. zip 47
BN PL2303_ICPDAS_iPS000_A... 2.0
L PLZ303_ICPDAS_PE000_All...

!:j pda Y erzion CoB

Step 5: On the “MiniOS7 Scan” dialog box, select “192.168.255.1" item

from the list

RELED D &H D>

Semch Opbon: IPettrg  Helo E
Type |Fm:rt [Maere ™
192 168.255.1 CHI7_ V22 UDF




Step 6: On the toolbar, click “IP setting” button

IP setting

Step 7: On the “IP Setting” dialog, configure the “IP” settings and then

click the “Set” button

#4 IP Setting

Recommend Settingz

[P 10.0.9.52

M azk:

[ atewway:

Alias:

DHCP
(*) Dizable () Enable

| | Cancel
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Step 8: On the “Confirm” dialog box, click “Yes” button

Confirm % |

[P stting success.
. Doy weamt to leave [P setting dialog!

Step 9: On the “Connection” menu, click “New connection” function

7A' MiniOS7 Utility Verion 3.1.7

__Q)J File [p Connection iv & Command Configuration

Mew connection

Look i Last Connection Alk+Fz 4
' Disconnect Ctrl+Fz2 e
M ame N
) bin Search... F12 g
) FIRMWARE File Folder
) 0S_IMAGE File: Folder
a5 1KB  Internet Shortcut

A enlication Estes
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Step 10: On the “Connection” tab of the “Connection” dialog box, select
“UDP” from the drop down list, type the IP address which you are

assigned, and then click “OK” button

s ConnecHon

Connection | Histaory

uoF

Seral Port TCRAIDP

Baud Rate: [P 10.0.9.52

Drata Bit: 23

Farity:

Stop Bit:

(] | | Cancel
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Step 11: The connection has already established

4 MiniOS7 Utility Verion 3.1.7 =3

C@File @ Connection - < Cormmand Configuration ] Toals @Help @

Loak jn: | I MiniDS7_Utility a s Lack in: | Disk & “ @#@

Modified

Connection Status

&

’ % EDnnectiDn[FE]] ’@ Upload(F5]

Connected

| ELY
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2.3.1.3. Steps to use a TCP connection

To connect to the host PC using a TCP connection, please follow the .

instructions below.

Step 1: Turn the switch to “Init” position
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Step 2: Connect the yPAC-7186EX to the host PC using a LAN1 connection

XIS L-DU DY
(£ SO ]——

Step 3: Run the MiniOS7 Utility

MM imdOET Tility
Ver 3,18
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Step 4: Run the VxComm driver
The VxComm driver is located at:

CD:\Napdos\7186e\firmware\vxcomm\server(7186e)\7186ex\

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/firmware/vxcomm/server(
7186e)/7186ex/

]

wolh 3231 exe

Step 5: On the “Connection” menu, click “Search” function

#4 MiniOS7 Utility Yerion 3.1 .8

C@Fﬂe [ Comnection |+ & Commend Confignrs

: Wew commection Fi ;
Look i Connection  AI4E2 v Q

Mame
[ﬁ bkl Bearch. .
autoexec. bat

Tl E100_400.EXE 3z
L MRS 7_utility, zip 47
@ PLZ3I03_ICPDAS_iPa0oo_all... 3.0
o JPLZ303_ICPDAS_iPEO00_AII...

. 1Upda W erzion. CaB
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Step 6: On the “MiniOS7 Scan” dialog box, select “192.168.255.1" item

from the list

N LGB D LA

Seach  Dpton: Cloas  IPaelting Help E
Type I Fert |Hame |k

132 1682551 CEIF V22 UDFP

N LB D LY

Seach  Options Clex  [Posting  Heg\  Ext

IP setting
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Step 8: On the “IP Setting” dialog, configure the “IP” settings and then

click the “Set” button

Fecommend Settingz

[F:

i azk:

& ateway:

Aliaz:

DHCP
(%) Dizable () Enable

| | Cancel

Step 9: On the “Confirm” dialog box, click “Yes” button

Confirm (x|

. IP sethng success.
- Do yom want to leave [P sething dialogl
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Step 10: On the “Connection” menu, click “New connection” function

7A MiniOS7 Utility Verion 3.1.7

) File [ Connection '+ &« Command Configuration

. New connection Fz
Look it Last Connection  Alt+F2 b’
Disconnect Ctrl+F2 s

N ame M
) bin Search... F12 e
JFIRMWARE File Folder
I 0S_IMAGE File Folder
s 1KB  Intemet Shortcut

enfication Estes-

Step 11: On the “Connection” tab of the “Connection” dialog box, select

“TCP” from the drop down list, type the IP address which you

are assigned, and then click “OK” button

¥4 Connection

Connection | Histary |

TCF

Senal Port TCRAUDP

Baud Hate: : .0].3

Data Bit:

Farity:

Stop Bit:

] | | Canicel

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 48



Step 12: The connection has already established

4 MiniOS7 Utility Yerion 3.1.7 =3

C@File [p Conmection - < Command Configuration =] Tools €57 Help =

Lok, jn: | [ MiniOS 7_ U tiliby w Lack in: |Disk & 7

Connection Status

&

| b comnectionF2)| |5 UploadiFs)
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2.3.2.Uploading and executing programs on yPAC-7186EX

Step 1: On the host pc file list, Right click on the file name that you wish to

download and then select the “Upload” option

& MiniOS7 Utility Yerion 3.1.7

__};IFiIe & Connection - <% Command Configuration | Tools @Help =

Look ;| [ Hello 4 Lock in: | Disk A A @%@

Hame Size Type Mo M ame Size i odified

Controller file list

Step 2: On the controller file list, Right click on the file name that you wish to

execute and then select the “Run” option

Lok jn: | [y Hella e Lack in: | Disk & - @ﬁ

Mame Size  Type Size b odified
A Hello 187KE  Applicati o xe S

o+ T18BZW 1.31 [COM1:115200,N,8,1],FC=0,CT3=1, DIR=C:\Documenis and Setl.i.nv sex\Hello___

7188% for WIN32 uersion 1.31 (2886,83.14>[By ICPDAS. Tim Tsai.] .
[Begin Mey Thread...IlCurrent set: Use COMi 115208,N,8.1 Eun with parameters. .
AutoRun:

Autodownload files: Mone RES‘Et MLHJ.C'S F4
iCurrent work directory="C:“Documents and Bettings“User>Hello“Hello C++"

Erase Disk

(C837_U2.2_UDP>run HA
Hello 8008t (Flach memory iz 512 K>

C837_U2.2_UDP>_ L _________...---"""'
__‘_‘_‘_-—-_
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2.3.3.Making programs start automatically

After download programs on the yPAC-7186EX, if you need programs to start
automatically after the yPAC-7186EX start-up, it is easy to achieve it, to create a
batch file called autoexec.bat and then upload it on the yPAC-7186EX, the

program will start automatically in the next start-up.

For example, to make the program “hello” run on start-up.

8 Mini0S7 Utility Yerion 3.1.7

C:-;IFiIe ﬁ Connection = & Command Configuration T Tools @Help =

Look ir: | (5 Mini0S7_Utility W

Lock in: |Disk &

Mame Size | Type Mo M arne Size kodified

() bin File Folder B0 helloexe 133,923 2008/6/9 ..
I FIRMwWARE File Folder Q 1 autoexes. .. 25 20055859
) 05_IMAGE File Folder

ﬂj icpdas 1EE  Internet Shortcut
@] loadZ32. dl g8kB  Application Extens
E_E) Mini0S7_Utlity.chm 1.0

3 MiniD

One is the “Hello” application file,

and the other is the “autoexec.bat” batch file
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2.4. MiniOS7 Utility for updating OS image

ICP DAS will continue to add additional features to MiniOS7 in the future, we
advise you periodically check the ICP DAS web site for the latest update to

MiniOS7.

Step 1: Get the latest version of the MiniOS7 OS image
The latest version of the MiniOS7 OS image can be obtain from:

CD:\ NAPDOS\7186e\0S_Image

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/0OS_Image/

> For 7186EX-FD series

7186EX_FD_UDP_YYYYMMDD.img

@ Module Name

® Module Type
© Protocol Type
O Release Date

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 52


http://ftp.icpdas.com/pub/cd/8000cd/napdos/iPAC8000/OS_Image/

> For 7186EX and 7186EX-SM series

/186EX_UDP_HR_YYYYMMDD.img

@ Module Name

@ protocol Type

© Module Type

O Release Date

Step 2: Establish a connection

For more detailed information about this process, please refer to section

“2.3.1. Establishing a connection” .

Step 3: Click on the “Update MiniOS7 Image ...” fromthe “File” menu

#4 MiniOS7 Utility Verion 3.1.7

Update MiniCS? Image ... |
b Lock in: |Disk A w ﬂl
Hat List ol A B
Exit AL Sze T/ Mo M ame Size b odifie:
I,l_ll.llll Fll
[ FIRMWwWARE Fil
[C305_IMAGE Fil
&]icpdas 1KE  Inl
| %] lnadz32.di BAKE &y
i v
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Step 4: Select the latest version of the MiniOS7 OS image

Select MinaDET Image file

Savein | L3 05_Image v O F e G-

: 7156Ex_FD_UDF_20080414.img
g T186Ex_UDP_HRA_20030429.img

My Recent
Documents

-

Desklop

Py Documents
My Compater

& oo .
MyMetwosk  Saveastype: O lmage v

Step 5: Click on the “Update MiniOS7 Image ...” from the “File” menu

Step 6: Click on the “Info” buttion to check OS image version
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3. Your First Program on yPAC-7186EX

Before writing your first program, ensure that you have the necessary C/C++

compiler and the corresponding functions library on your system.

3.1. Setting up the compiler

The following compilers are available for uPAC-7186EX.

» Turbo C++ Version 1.01 (Freeware)
» Turbo C Version 2.01 (Freeware)

> Borland C++ Versions 3.1 - 5.2.x

» MSC

» MSVC ++

A ICP DAS suggests that the Borland C++ version compiler is used as
the libraries provided on the companion CD have been created using

this compiler.

Special attention should be paid to the following items before using

the compiler to develop custom applications:

> Generate a standard DOS executable program
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» Set the CPU option to 80188/80186

> Set the floating point option to EMULATION if floating point

computation is required. (Be sure not to choose 8087)

> Cancel the Debug Information function as this helps to reduce

program size. (MiniOS7 supports this feature.).
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3.1.1.Installing the Compiler

If there is no compiler currently installed on your system, installation of the
compiler should be the first step. The following section guides you to install

Turbo C++ Version 1.01 on your system.

Step 1: Go to the Borland web site and download Turbo C++ version 1.01

EMBARCADERO [
TECHNOLOGIES.

Hoine Products S0

I-"'"...

WK Education Downloads How t

CON » C++ 2 Tools » Other

Antique Softwa

By: vavid Intersimone

0 Submit Translation O Author P

anguage, The C++

How to Download ; nstall Turbo C++ version 1.01
Click on Turbo C++ Véfsion 1.01 to download the software (2.7mb). ...

software, use your fafksite zip utility (like PKZIP or WinZip) to ... E’i‘:‘j‘;‘;”ﬁ”;’;ffﬂ‘:d
drive, Turbo C+4+ ve 1.01 shipped on 4 floppy disks. The zip ... jonal version
e release of t

How to Download and urbo C++ version 1.01

Click on Turhe C++ version 1.01 to download the software [2.7mb). When you are finished downloading the
software, use your favonte zip wtility (like PKZIP or WinZip) to decompress the zip file to a folder an your hard

drive. Turbo C++ wersion 1.01 shipped on 4 floppy disks. The zip file contains all the files that were on the 4
floppy disk images

___-_\_._-_‘_\_‘_‘—‘—-—I__ .
"d-dl'.l:tﬂ E 1] Bl | X FoQram an Il vy ]E
___I:I___|_|"I_|5ta|.E e prog d |:|| t

————
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A Free versions of the Turbo C++ version 1.01 and Turbo version 2.01

Compilers can be downloaded from the Borland web site.

» Turbo C++ version 1.01

http://dn.codegear.com/article/21751

» Turbo C version 2.01

http://dn.codegear.com/article/20841

Step 2: Unzip the downloaded zip file to the temporary folder

teppl01

Step 3: Double click the executable file to start setup wizard

’ \ INSTALL
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Step 4: Press "Enter” to continue

e CADOCUME~1\Tser\s2 mitcppl01NSTALL EXE

Turbho C++ 2nd Edition Installation Utility

Copyright <c>» 1991 by Borland International. Inc.

Install Utilitwy
Welcome to the Turbo C++ installation program. This
program will copy the files needed to install Turho C++ on
your system. You will need about 7.5 megabytes of
availabhle disk space if wou wish to install all the memory
models,. wnpack the examples, and copy the Tour files.

TER to continue, ESC to guit.

ENTERCont } Press “Enter” to continue

Step 5: Enter the letter of the hard drive you wish to install the software

ADOCTME~1 Uzer'\ St ficppl01\INETALL EXE

Turbho C++ 2Znd Edition Installation Utilitwy

Enter the SO0URCE drive to uwuse: A

%nter i?e dr}ue | B
ypically, this .
Enter the letter of the hard drive

you wish to install the software
ENTER-S5elect ESC-
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Step 6: Enter the path to the directory you wish to install files to

¢ CADOCTME~1\0zer\s2 fitepp 101ANSTALL EXE

Turho C++ 2Znd Edition Installation Utility

Enter the S0URCE Path
~TICPFP1G1 _
| Enter the g

Enter the path to the directory

you wish to install files to
ENTER-5e1e%

Step 7: Select “Start Installation” to begin the install process

¢ CADOCTME~1\Uzer\s2 fiepp 101MNSTALL EXE

Turho C++ 2Znd Edition Installation Utility

C:xIC
C:~TCNBIN

Turbo C++ Directory:
Binary Files Subdirectory:

Header Files Subdirectory:
Library Subdirectory:

BGI Subdirectory:

Tour Subdirectory:

Class Library Subdirectory:
Examples Suhdirectory:
Install Tour:

Unpack Examples:

Memory Models. ..

C:STCNTHGLUDE

C:sTCNLIB

C:sTCNBGI

C:TCATOUR

C:~TC~CLASSLIB

E:\TC\EHHHPLEE
es

Yes
LS HMCLH 1

Start Installation

Selecting this opt
directories specifi

Fi-Help F?

Description

Sohegin copying files to your hard drive into the |

Select “Start Installation” to
begin the install process
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Step 8: Press any key to continue

¢ CADOCTME~1\0zer\s2 fitepp 101ANSTALL EXE

Turho C++ 2Znd Edition Installation Utility

Turbo C++ iz now installed on your system. All
the necessary files have been copied to vour
hard drive and a configuration file has been
created for the command—line version of the
compiler. You should now read the README file hy
typing README and pressing ENTER in your Turho
C++ directory. Mext, make sure the line:
FILES = 28
C=~TC~BI| iz in your CONFIG.5Y¥S file and C:~TC-BIHN
Executing: your path. For example:
C:=~TC~BI PATH=C:~BIN:C:~TC~BIMN
Executing: Press any ey to continue
C=~TC~BI
Executing:
C=STGBINSUNZIFP.ESE TC.ZIF C:art=o
Executing:
C=“TGC~BIN~THELF.COH

Any Key—Continue

Step 9: Press any key to continue

¢ CADOCTME~1\0zer\s2 fitepp 101ANSTALL EXE

Turho C++ 2Znd Edition Installation Utility

Turho C++ Directory: C:nTC

Binary Files Subdirector C:sTCABIN

Header F

Library For a tutorial on the Turbo C++ integrated
environment, change to the Turho C++ Tour
directory and »un the Turbho C++ Tour.
For example:

Change to: G:»\TC~TOUR

C:=~TC~BI And type: TCTOUR
Executing:

C:=~TC~BI Press any key to continue
Executing:

C:»TC~BIN~THELF.COM -W -FC-? SINSTCHELF_.TCH
Executing:

C=STCBIN~UNZIF_EXE TC.7I1EB2
Executing:

C:~TGC~BIN~THELF.CZ

Press any key to continue

Any Key—Continue

Step 10: Installation is complete
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3.1.2.Setting up the environment variables

After installing the compiler, several compilers will be available from the Windows
Command line. You can set the path environment variable so that you can
execute This compiler on the command line by entering simple names, rather

than by using Their full path names.

Step 1: Right click on the “My Computer” icon on your desktop and select

the “Properties” menu option

Right-click “My Computer”

My Compuic: g

and then select “Properties”

Open
Explore
Search...
Manage

s n Properties E@

o

Map Metwork Dgve.
Disconnect Mlwork Drive. . P SISEARGE ATIED= T et 12 AN
GEV'IEfEl|| Computer Mame Hardware Advanced
Create Short
Syzten:
Delete Microzaft Windows =P
Renamme I Profezsional
: | 'u Version 2002
Properties u
(]
/
=~ Reaistered to:
&
pfhuang
icp
B5274-640-0000356-230068
Computer:
AbD-KE(tm) 30 processor
451 MHz
192 ME of RAM
OF. l [ Cancel Apply
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Step 2: On the “System Properties” dialog box, click the “Environment

Variables” button located underthe “Advanced” sheet

Step 3: On the “Environment Variables” dialog box, click the “Edit”

button located in the “System variables” option

System Properties

System Restare Autamnatic Updates
General Computer Mame Hardware

Perfarmance

Ilzer Prafiles

Deszktop zettingz related to your logon

Startup and Recavery

System ztartup, suztem failurefSind debugging i

E rwiranment W ariables l

o

ou muzt be logged on asz an Administrator to make most of these changes.

Wizual effects. proceszor zcheduling, memary uzage, and virtual memaon

Settings

Settings

Environment ¥ariables

User wariables for Adminiskrakor

Yariable Walue

TEMP C\Documents and SetkingsAdminiskrat, ..

TMP C:\Documents and Setkings Adminiskrat, ..
mew || Edt || Delete

Syskem variables

Yariable Yalue e
Com3pec CHM RO S system 32 cmd, exe
MUMBER_OF P... 1 =

05 Windaws_NT
)]

PATHEXT

1154

N\ | dt || Delete |
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Step 4: Add the target directory to the end of the variable value field

A semi-colon is used as the separator between variable values.

For example, " ;c\TC\BIN\;c:\TC\INCLUDE\"

Edit System Yariable

Yariable name: Path

Yariable value: skem32 i Whem; 5§

| 2K | | i—ancel

Step 5: Restart the computer to allow your changes to take effect
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3.2. API for yPAC-7186EX

To develop a custom program, ensure that the files below are installed the PC.

If they are not installed, refer to “section 2.2. Software Installation”

> Functions Library — 7186e.lib

This file contains the MiniOS7 API (Application Programming Interface) and has

hundreds of pre-defined functions related to your controller.

» Header File —7186e.h

This file contains the forward declarations of subroutines, variables, and other

identifiers used for the MiniOS7 APL

@@a
t,‘

Standard
(@]
MiniOS7
API
Programm Functions

-able 10

Timer
and

WatchDog
Timer
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» System Structure

MiniOS7

Usergs!

. . Xserver
Drogram Basic Solution

= Framework
Solution Solution

ibrany; vcomm3225.Lib B FW 09313.Lib
gevel VXCOMM.h MEW.h

TCPDM32.Lib
TCPIP32.h

7186E.Lib
7186E.h

IR

Hardware

COM 5-Digit
/0 .
.....

Hardware!
Fevel
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> Bisic:

Demos developed from main().

> Xserver:

Demos developed based on Xserver library.

Xserver is a library for TCP/IP server applications.

With an addional modbus library, users can develop programs with
1. Modbus/TCP slave
2. Modbus/TCP client
3. Modbus/RTU slave
4. Modbus/RTU client
5. Modbus/ASCII slave
6. Modbus/ASCII client

7. Modbus/TCP to Modbus/RTU gateway

The Modbus library and demos can be found in
CD:\Napdos\Modbus\7186e\Demo\

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/
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» MiniOS7 Framework Solution:

Demos developed based on MiniOS7 framwork.

MiniOS7 framework is a library for general TCP/IP applications.
It is second generation library of Xserver and is much flexible

and powerful than the Xserver.

Base on it, users can quickly and easily develop programs with
1. TCP Client
2. TCP Server
3. Web Server
4. UDP Client

5. UDP Server

With an addional modbus library, users can develop programs with
1. Modbus/TCP slave
2. Modbus/TCP client
3. Modbus/RTU slave
4. Modbus/RTU client
5. Modbus/ASCII slave
6. Modbus/ASCII client

7. Modbus/TCP to Modbus/RTU gateway

The Modbus library and demos can be found in
CD:\Napdos\Modbus\7186e\Demo\

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/
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For full usage information regarding the description, prototype and the

arguments of the functions, please refer to the “MiniOS7 API Functions

User Manual”

located at:

CD:\Napdos\MiniOS7\Document

http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/

¥ Adobe Reader - [MiniOS7_API pdf]
-,r'_. File Edit ¥iew Document Tools Window Help

2 HSaveaCopy = e—‘ ﬁSearch ‘w“} Select EW} @-\_v _L

= |

x

S Options - X

Dy1 Library Selaction for All 17188480 ©
B[ 2. COM Ports Functions

E||E| 2.1 Common Functionsariables
%211 InstallCom
% 212 bCtsChanged x
5213 curcTs_x
D5 21.4 cuRTs_x
[ 215 iCtsControlMode_x
[h218 fRtsControlMode_x
4217 ClearCom
%218 CleaTuBuffer
[ 2.1.9 DataSizelnCom
21.10 GetTxBufierFresSize
52111 GetCtsStatus

| Pages\IE Layers\|§ Bookmarks

| Pages\ﬁ Layers \| B?rokmarks

2112 InstallCominputData I-7188 series
[ 2.1.13 IsCom L71880) |
[ 2114 IsTxBuEmpty 752N (-

” [ 2115 IsComOutBuEmpty IT188EN (1

|5 [ 2.1.16 IsDetectBreak

3 [2117 printCom i

E: |E| 2.1.18 RestoreCom 1-8000 series

7 [21.19 ReadCom 18411

i [132.120 ReadComn

£ [12.121 SetComTimenut

M [ 2122 SetComPorBufiersize Introduction
2123 SetCtsControlMode o

< | >
o 3 [ tofzg

Comments \l.\ Attachments

Se Options + X

@ 1. Library Selection for All 1-7188/-80

=% 2. COM Ports Functions
E||E| 2.1 Common Functions/ariables

Dy 2.1.1
Dy 2.1.2
D213
Dy 2.1.4
Dy 215
D216
Dy 217
Dy2.1.8
Dy2.19
D4 2.1.10
D5 2111
Dy 2.1.12
D4 2.1.13
5 2.1.14
52115
52116
52117
52118
52119
[ 2.1.20
D 2.1.21
[ 2.1.22
52123

InstallCam
bCtsChanged x
CurCTs x
CurHTS x
fCtsControlbode x
tRtsControlbode x
ClearCaom
ClearTxBuffer
DataSizelnCom
GetTxBufferFreeSize
GetCtsStatus
InstallComlnputData
lsCaorm
lsTxBufEmpty
lsCamOutBufEmpty
|sDetectBreak
printCom
RestareCom
FeadCam
FeadCaomn
SetCaomTimeaout
=etCamPontBuffersize
SetCisContralMode
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/

3.3. Build and run your first program

If youdon' tusing the TC++ (Turbo C++) to write a program, please take the

following steps.

Step 1: Open a MS-DOS command prompt

i. Select “Run” fromthe “Start” menu

n

ii. Onthe "Run” dialog box, type “cmd

iii. clickthe “OK" button

Windows Catalog

Windows Update

Programs

Documents

Settings

cument, or
fen it For wou,

2. Type “cmd”

(=% I:: H I|I I|||'|I|'I r'.] E:I I:I I|I|'|I|I

QK arcel | Browse, .. |
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Step 2: At the command prompt, type “TC” and then press “Enter”

o CAWINDOWSASystem 32emd.exe

Microzoft Windows XP [Uersion 5.1.26001
C(C» Copyright 1?85-20801 Microsoft Corp.

C:sDocuments and Settings~Adminiztrator>TC_

Step 3:Select “New” from the “File” menu to create a new source file

e C:AWINDOWSSystem”  md.exy - to

N === =

Hel

_[o]<

NONAMEDH . CPP

F1 Help Alt—-F8 Hext Msg Alt-F? Prev Msg Alt—F? Compile F? Make F18

Sfearch FRun Compile Debug Project Options Window

Help
1=[11=

Menu
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Step 4: Type the following code. Note that the code is case-sensitive

#include “7186e.h”

/* Include the header file that allows 8000e.lib functions to be used */

void main(void)

{

InitLib(); /* Initiate the 7186e library */

Print( “Hello world\r\n” ); /* Print the message on the screen */

}
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Step 5: Save the source file
i. Select “Save” fromthe “File” menu

ii. Type the file name “Hello”

iii. Select “OK"

e CAWWINDOWS\System 3 2\emd.exe - tc
- el Edit

Neuw
Open ...
| ot Command Frompt - tc
= File Edit Search BRun Compile Debug PFProject Options Window Help
Blllvoid nain<uoid?
— 1| e C:»TCSHELLO . CPP “

InitLibh¢23 iles
LIB~

printf
*
i He el

Enter directory path and file-name mask

Fi1 Help

A If there is a text editor you are familiar with programs like Notepad
you may use it to write the code as shown above, but is should be noted

you must save the source code under a filename that terminates with the

extension “C" .
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Step 6: Create a project (*prj)

1

i. Select "Open project...” fromthe "Project” menu
i. Type the project name "Hello”

iii. Select “OK"

¢+ Command Prompt - tc

Edit Search Hun Comp ¢ Window Hel
¥ DEMOMHLD

Close project

Add item...
{ Delete item
yucgl_upgigns...

void main{void»

e Command Prompt - tc

Edit Search Run Cobmpile Debug Project Options Window Heljp

woid mainCvoid?

< G:nTC<Hello.PRJ “

InitLih<>; iles
BGI™

printf
¥

Fi1 Help Enter directory path and file—name mask
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Step 7: Add the necessary source files to the project (*.CPP)
i. Select "Additem...” fromthe “Project” menu
i. Type “*CPP" todisplay a list of all available source files
iii. Choose the source files you require
iv. Select "Add"

v. Select "Done” to exit

+ Command Fromp

\\\\\\\\ \ _

+ Command Promp

\\ ‘\\\\s\\\\\\\x\\\\m
| HELLO.CPP_ | |
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Step 8: Add the necessary function libraries to the project (*.lib)
i. Select "Additem...” fromthe “Project” menu
i. Type “*LIB" todisplay a list of all available function libraries
iii. Choose the function libraries you require
iv. Select "Add"

v. Select “"Done” to exit

cv Command Frompt - tc

=i 0
]

hug IEESHEEEN Options

N Open project...
Close project

x"

o

R

Delete item
Local options...

c+ Command Prompt - te

?IEbEL LIEB
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Step 9: Set the memory model to large

i. Select "Compiler” fromthe "Options” menu and thenselect “Code
generation...”

i. On "Model” option, select “Large”

iii. Select "OK"

cv Command Frompt - tc

ie\ms earch Run Co

oo Command Frompt - te

- O x

= frr—

Advanced code generation...
EntrusExit Code...

=

O x

le Edit Search Run Compile Debu Project Options Window Hel
ns

Optio
T
5
Ly |
C
(=) Large
H
F:

Assume 55 Eiuals DS

SRR TRIOAN

ef ines [ 1=[11=3

Fi1 Help Use large memory model ¢1Mb for code. 1Mb for static datal
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i. Select "Compiler” fromthe "Options” menu and then select
“Advanced code generation...”

[ “Floating Point” option, select “"Emulation”

ion Set” option, select “80186"

\\ R

-0 x

\ N
;] G
C=) Emulation L
L] D
7 F
i
i Ly |
[ A
i
ata d 32767




Step 11: Set the memory model to large
i. Select "Directories...” fromthe "Options” menu
ii. On "Include Directories” option, specify the header file
. On "Library Directories” option, specify the function library file

. Select "OK’




Step 12: Select “Build all” from the “Compile” menu to build the project

Command Prompt - tc »
File Edit Search FRun [GRBEIEN Debuy Project O Window Help

Alt +F9
F?

tions

void mainCuwol

£

Information...
InitLih<) Remove messages

cv Command Prompt - tc

Edit Search Run i j i Windouw

InitLibh<>;
Library HELLO.LIE
Print< Adding HELLO . OBJ

Total File
Linez compiled: 1573 a
Harningz: A a
Errorsz: A a

Availahble memuri: 1278K

Fi Help Alt-F8 Hext Msg Alt—F? Prev Msg Alt—-F? Compile F? Make Fi#8 Menu

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 80



Step 13: Use the MiniOS7 Utility to connect the yPAC-7186EX

For more detailed information about this process, please refer to section

“2.3.1. Establishing a connection” .

o~

&
MiniCS 7 Lkility

II'Iler 3' 1? L . i ;
“& MiniOS7 Utility Yerion 3.1.7

Connection |+ & Command Configuration
b ’ [Z] Configur

Mew connection F2

Look jnc ; v
= Last Connection  Alk+F2
& Connection E | ”’X | ) N
== er
Connechion | Hj
| HIStDr_','| - Folder
COM1T e Folder
COM] emet Shortcut
COM 2 nliczation Estes
TCP
UDP S—
sl & Mini0S7 Utility Yerion 3.1.7 |._ aj=
Data Bit C‘.i;l File [p Connection + < Command Configuration 7 Tools €82 Help =
ata oty
. Loak in: | |5 MiniOS 7_ kit w Lock in: | Disk & ]
Farity:
Mame Size Type Mape
Stop Bifg =5 bin File: Folder
I FIRMwWARE File Folder
L 05_IMAGE File Folder
@ icpdas 1KB  Intermet Shortcut

[‘E load232.dil 38kE  Application Extens
ak. @ Mini0SY_Ltilitp.chrn 1.0258KE  Compiled HTML H
% MinidSy_tlitp.exe  2.055KE  Application

[‘E uart.dil AEKE  Application Extens
uninz000.dat gkE  DAT File

ﬁl uninz000. exe EYSEE  Application

< | >

| b ConnectionF2)| |5 UploadiFs)| 8 DiskTodlFe)| [ Iniolf7)| [ DeletelFs)| |2 RefreshiFa)| >
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Step 14: Upload and execute files

For more detailed information about this process, please refer to section

“2.3.2. UPloading and executing programs on yPAC-7186EX

P4 MiniOS7 Utility Yerion 3.1.7

__;u;IFiIe & Conneckion = < Command Configuration ] Tools @Help v

Loak jn: | [ Hella w in: | Disk. & bl @@

M ame Size Twpe
Haln 187KE Aol

cv 7188EXW 1.31 [COM1:115200,N,8,1],FC=0,CT3=1, DIR=C:\Documents an

[7188x for WIN32 version 1.31 (2086/83-14>[By ICPDAS. Tim R - .
[Begin Key Thread...ICurrent set: Use COML 115288.H.8.1 R with pamm.eters
futoRun: ..

futodownload files: Hone Reset Mind03 F4
Current work directory="C:“Documentsz and Settings“User“Hello“Hello_C++"

Eraze Disk

IC837_U2.2_UDP>run #0
Hello B8ABA* <(Flash nmemory is 512 K>

CB37 _UZ2.2 UDP>_

Making programs start automatically
Ay g | Lonnguraton T Tools @Help -

Look in: | [Z5) Mini0S7_Utilit g Lack in: | Disk A o

M ame: Sz Tupe MName Size Modified
|2 bin File: Falder hella.exe 138928 20087679 ..
|ChFIRMwARE File Folder - 25 2005/8/3 ..
|05 _IMAGE File Folder
:Ej icpdas Intermet Shortcut

S P ]

s T188XW 1.31 [COM1:115200,N,8,1],FC=0,C TS=1, DIR=C:\Du- .and Settings\User\Hell-

7188x for WIN32 version 1.31 <(2806-83-14>[By ICPDAS. Tim Tsai.l
[Begin Key Thread...1Current szet: Use COM1I 115288 _H_.8.1
AutoRun:

Autodownload files: MNone

Current work directory="C:“Documents and Seths

PR U EOUPI P N

C837_U2.2 _UDP>run #0

Hello 8008 (Flash mer Oneis the “Hello”

C837_U2.2_UDP>_

application file,

and the other is the

“autoexec.bat” batch file
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4. API and Demo Program Reference

There are several demo programs that have been designed for yPAC-7186EX.
You can examine the demo source code, which includes numerous comments,
to familiarize yourself with the MiniOS7 API, This will allow to quickly develop

your own applications quickly by modifying these demo programs.

> Basic
Folder Demo Explanation
File Config_1_Basic Reads information from a text file
(basic).
Config_2_Advanced | Reads a config file
(text file)(advanced).
Hello Hello C Reads the library version and
Hello C++ flash memory size.
Misc Reset Resets the software.
Runprog Illustrates how to select an item
and run it.
Serial Illustrates how to retrieve 64-bit
hardware unique serial number.
Watchdog Enables the WDT or bypasses
the enable WatchDog function.
Memory EEPROM Shows how to write a value to
the EEPROM.
Memory Flash Shows how to write and earse
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Folder

Demo Explanation
the Flash.

Led Shows how to control the red
LED display.

Seg7led Shows how to control the red
7-segment display.

DateTime Shows how to read and write the date

and time from the RTC.

7K87K_DI _for_ Com

7K87K_DO_for_ Com

7K87K_Al for Com

AO_22 26 _for_Com

AO 024 for_ Com

Shows how to connect and control
the 7K or 87K series modules
via COM2.

C_Style_I1O

(1) Shows how to write a function
to input data.

(2) Shows how to receive a string.

(3) Shows how to use a C function:

sscanf or just use Scanf()

Receive

Receives data from COM port.
Slv_COM.c is in non-blocked mode

Receive.cis in blocked mode.

Slv._.COM

A slave COM Port demo for
(request/reply) or

(command/response) applications.

ToCom_In_Out

Illustrates how to Read/Write byte
data via COM Port.

Utiliy

Utility for the MiniOS7 File System.
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Folder Demo Explanation

(for 64MB Operations Include Dir, Read,
flash memory on Write, etc.
HPAC-7186EX-FD) MFS_QA Quality assurance program for the

MiniOS7 File System.
Including function test, read/write

performance test.

Puts How to write a string to a file in the

64MB flash memory

Gets How to get a string from a file in the

64MB flash memory

For more information about these demo programs, please refer to:
CD:\ NAPDOS\7186e\ Demo\Basic\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/
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4.1. API for COM port

» The yPAC-7186EX include two COM ports
1. MiniOS7 COM port functions

2. (C style) Standard COM port functions

=

MPAC-7186EX
@)

CPU: 80186-80
E1l: Ethernet 10/100 Base TX
COM1: RS-232
COM2: RS-485
10~23: User Defined I/0O Pins

EEEEE]

Programmable Automation Controller

COM2

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 86



4.1.1.Types of COM port functions

> There are two types of functions below for using COM port.

1. MiniOS7 COM port functions

2. (C style) Standard COM port functions

A You have the alternative of MiniOS7 COM ports functions or (C style)

Standard COM port functions. If you choose the ones, then the

another can not be used.

» Summarize the results of the comparison between MiniOS7 COM port

functions and (C style) Standard COM port functions:

Kinds of

Functions

Buffer

Functions

MiniOS7
COM 1, 2, etc. 1 KB 1KB |IsCom() | ToCom() |ReadCom() | printCom()
port
(C style)
1 (Note) Kbhit() Getch() Print()
COM Bytes | Bytes Putch()
port
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4.1.2.API for MiniOS7 COM port

API for using COM ports

1. InstallCom()

Before any COM Port can be used, the driver must be installed by calling

InstallCom().

2. RestoreCom()

If the program calls InstallCom(), the RestoreCom()must be called to restore the

COM Port driver.

API for checking if there is any data in the COM port input buffer

3.IsCom()
Before reading data from COM port, the IsCom() must be called to check

whether there is any data currently in the COM port input buffer.

API for reading data from COM ports

4. ReadCom()

After IsCom() confirms that the input buffer contains data, the ReadCom() must

be called to read the data from the COM port input buffer.
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API for sending data to COM ports

5. ToCom()
Before sending data to COM ports, the ToCom() must be called to send data to

COM ports.
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For example, reading and receiving data through the COM1.:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
int quit=0, data;

InitLib(); /* Initiate the 7186e library */
InstallCom(1, 115200, 8, 0, 1); /* Install the COM1 driver */

while(! quit)
{
ifIsCom(1)) /* Check if there is any data in the COM port input buffer */
{
data=ReadCom(1); /* Read data from COML1 port */
ToCom(1, data); /* Send data via COM1 port */
if(data==" q' ) quit=1; /*If 'q" isreceived, exit the program */
}

}
RestoreCom(1); /* Uninstall the COM1 driver */
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API for showing data from COM ports

6. printCom()

Functions such as printfCom() in the C library allow data to be output from

COM ports.

For example, showing data from the COM1 port:

#include <stdio.h>

#include “7186e.h”

void main(void)
{

inti;

/* Initiate the 7186e library */
InitLib();
InstallCom(1, 115200, 8, 0, 1); /* Install the COM1 driver */
for (i=0;i<10;i++)
{
printCom(1,” Test %d\n\r” ,i);
}

Delay(10); /* Wait for all data are transmitted to COM port */

RestoreCom(1);
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» For more demo program about the COM port, please refer to:

CD:\ NAPDOS\7186e\ Demo\Basic\com_port

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/com_p

ort
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4.1.3.API for standard COM port

> The standard COM port is used to download program from PC to the
MPAC-7186EX.

c The following configurations of the standard COM port are fixed:
Baudrate=115200 bps, Data format=8 bits

Parity check=none, Start bit=1, Stop bit=1

API for checking if there is any data in the input buffer

1. Kbhit()
Before reading data from standard I/O port, the kbhit() must be called to check

whether there is any data currently in the input buffer.

API for reading data from standard I/O port

2. Getch()
After kbhit() confirms that the input buffer contains data, the Getch() must be

called to read data from the input buffer.
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API for sending data to standard I/O port

3. Puts() - For sending a string
Before sending data to standard I/O port, the Puts() must be called to send data

to COM Port.

4. Putch() - For sending one character
Before sending data to standard I/O port, the Putch() must be called to send

data to COM Port.

API for showing data from standard I/O port

5. Print()
Functions such as Print() in the C library allow data to be output from the

COM Port.
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For example, reading and receiving data through COM1.:

#include<stdio.h>

#include “7186e.h”

void main(void)

{
int quit=0, data;

InitLib(); /* Initiate the 7186e library */

while(! quit)
{
if(Kbhit()) /* Check if any data is in the input buffer */
{
data=Getch(); /* Read data from COM1 */
Putch(data); /* Send data to COM1 */
if(data==" q' ) quit=1; /*If 'q" isreceived, exit the program */
}
}
}
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For example, showing data through COM1.:

#include <stdio.h>

#include “7186e.h”

void main(void)

{

inti;
/* Initiate the 7186e library */

InitLib();

for(i=0;i<10;i++)

{
Print( “Test %d\n\r” ,i);
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4.1.4. Comparing with MiniOS7 COM port function and Standard COM port function

For example, learning to show the ASCII code:

MiniOS7 COM port functions Standard COM port functions

#include<stdio.h>
#include "“7186e.h”

void main(void)

{

unsigned char item;

InitLib();

InstallCom(1, 115200, 8, 0, 1);

printCom(1,” Hits any key.\n" );
printCom(1,” Hit the ESC to exit!\n" );

for(;;)
{
ifIsCom(1))
{
item=ReadCom(1);
ifitem=="q' )
{
return;
}
else
{
printCom(1,” ---------- \n\r” );

printCom(1,” char:" );

#include<stdio.h>
#include "“7186e.h”

void main(void)
{

unsigned char item;

InitLib();

Print("Hits any key.\n");
Print("Hits the ESC to exit !'\n");

for(:;)

{

if(kbhit())

{

item=Getch();

if(item=="q' )

{

return;

}

else

{
Print(" ---------- \n\r" );
Print( “char: “);
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ToCom(1,item);
printCom(1,"\n\rASCII(%c)\n\r" ,ite
m);

printCom(1, “Hex(%02X)\n\r" ,item

Delay(10);
RestoreCom(1);

}

Putch(item);
Print("\n\rASCII(%c)\n\r" ,item);
Print( “Hex(%02X)\n\r” ,item);
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4.1.5.Request/Response protocol define on COM port

Request/Response communication is very typical protocol architecture, if you
want to design a command set of communication protocol as table below, you

canreferto “slave_com” demo.

For arequest/response application,

please refer to “slave_com” demo

Response

ARc

HiniOS 7
WPAC-7186EX

Request

Request Response

Debug information: Command1

Commandl

Debug information: Command2

Command2

Debug information: Quick program

Debug information: Unknown command

For more demo program about the COM port, please refer to:

CD:\ NAPDOS\7186€\ Demo\Basic\com_port

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/com_p

ort
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4.2. APIforI/O modules

> The yPAC-7186EX is equipped with a RS-485 communication interface,
COM2, to access the i-7K series I/O modules for a wide range of RS-485

network application, as shown below.

=
i
Q2] |
o |9
g

Steps to communicate with i-7K series I/O modules:
Step 1: Use Installcom() to install the COM port driver.
Step 2: Use SendCmdTo7000(2,...) to send commands
Step 3: Use ReceiveResponseFrom7000_ms() to get the response.

Step 4: Use RestoreCom() to restore the COM port driver
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For example, to send a command '$01M’ to i-7K1/O module for getting the

module name:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
unsigned char InBuf0[60];

InitLib(); /* Initiate the 7186e library */

InstallCom(1,115200,8,0,1); /* Install the COM1 driver */
InstallCom(2,115200,8,0,1); /* Install the COM2 driver */

SendCmdTo7000(2,” $01M” ,0); /* Send a command to COM?2 */

/* Timeout = 50ms, check sum disabled */

ReceiveResponseFrom7000_ms(2,InBuf0,50,0);

printCom(1,” Module Name = %s" , InBuf0);
Delay(10); /* Wait for all data are transmitted to COM port */
RestoreCom(1); /* Uninstall the COM1 driver */

RestoreCom(2); /* Uninstall the COM2 driver */
}

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 101



4.3. API for EEPROM

> The EEPROM contains 64 blocks (block 0 ~ 63), and each block has 256
bytes (address 0 ~ 255), with a total size of 16,384 bytes (16K) capacity.

> The default mode for EEPROM is write-protected mode.

> The system program and OS are stored in EEPROM that are allocated as

shown below.

' Block 0 API for writing data to the EEPROM
o
' Block 6
;" Block 7 1. EE_WriteEnable()
Reserved i Before writing data to the EEPROM,
for :> Block 8 the EE_WriteEnable() must be called to
system : I
use ' Block 31 write-enable the EEPROM.
—_
| 2. EE_WriteProtect()
E Block 32 After the data has finished being written
For user o to the EEPROM, the EE_WriteProtect()
 Block 63
! must be called to in order to
: write-protect the EEPROM.
| /4

3. EE_MultiWrite()
After using the EE_WriteEnable() to write-enable EEPROM, the EE_MultiWrite()

must be called to write the data.
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API for reading data from the EEPROM

4. EE_MultiRead()

The EE_WriteEnable() must be called to read data from the EEPROM no matter

what the current mode is.
For example, to write data to blockl, address 10 of the EEPROM:

#include <stdio.h>

#include “7186e.h”

void main(void)
{
int data=0x55, data2;

InitLib(); /* Initiate the 7186e library */
EE_WriteEnable();
EE_MultiWrite(1,10,1,&data);
EE_WriteProtect();

EE_MultiRead(1,10,1,&data2); /* Now data2=data=0x55 */

» For more demo program about the EEPROM, please refer to:

CD:\ NAPDOS\7186€\ Demo\Basic\memory
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/memor
y

4.4. API for Flash Memory

Free: 448 K bytes » The pPAC-7186EX module contains

o 512 Kbytes of Flash memory.
MiniOS7: 64 K bytes

Total Size: 512 K bytes » MiniOS7 uses the last 64K bytes,

the other parts of the memory are

y a A
0 x 8000 used to store user programs or
Free
Y data.
0 x 9000
Free » Each bit of the Flash memory only e
2 0 x A0O0O )
can be written from 1 to 0 and
Free
=3 (% B000 cannot be written from 0 to 1.
Free
0 x C000 > Before any data can be written to
Free the Flash memory, the flash must
_—-3% 0xD000
be erased, first which returns all
Free
= 0 x EO0O0 data to OxFF, meaning that all data
Free bits are setto “1” . Once theiris
0 x FOOO0

completed, new data can be written.

API for writing data to the Flash Memory
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1. FlashWrite()

The FlashWrite() must be called to write data to the Flash Memory.

API for reading data from the Flash Memory

2. FlashRead()

The FlashRead() must be called to read data from the Flash Memory.

For example, to write an integer to segment 0xD00O, offset 0x1234 of the Flash

memory:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
int data=0xAA55, data2;
char *dataptr;
int *dataptr2;

InitLib(); /* Initiate the 7186e library */
dataptr=(char *)&data;
FlashWrite(0xd000,0x1234, *dataptr++);
FlashWrite(0xd000,0x1235, *dataptr);

/* Read data from the Flash Memory (method 1) */
dataprt=(char *)&data2;
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*dataptr=FlashRead(0xd000,0x1234);
*(dataptr+1)=FlashRead(0xd000,0x1235);

/* Read data from the Flash Memory (method 2) */
dataptr2=(int far *)_MK_FP(0xd000,0x1234);
data=*data;

» For more demo program about the Flash memory, please refer to:

CD:\ NAPDOS\7186e\ Demo\Basic\memory

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/memo
ry
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4.5. API for NVRAM and RTC

» The yPAC-7186EX is equipped with an RTC (Real Time Clock), 31 bytes

of NVRAM can be used to store data.

» NVRAM is SRAM, but it uses battery to keep the data, so the data in NVRAM

does not lost its information when the module is power off.

> NVRAM has no limit on the number of the re-write times. (Flash and EEPROM
both have the limit on re-write times) If the leakage current is not happened,

the battery can be used 10 years.

API for writing data to the NVRAM

1. WriteNVRAM()

The WriteNVRAM() must be called in order to write data to the NVRAM.

API for reading data from the NVRAM

2. ReadNVRAM()

The ReadNVRAM() must be called in order to write data to the NVRAM.
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For example, use the following code to write data to the NVRAM address O:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
int data=0x55, data2;

InitLib(); /* Initiate the 7186e library */
WriteNVRAM(0,data);
data2=ReadNVRAM(0); /* Now data2=data=0x55 */

}

For example, the following can be used to write an integer (two bytes) to NVRAM:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
int data=0xAA55, data2;
char *dataptr=(char *)&data;

InitLib(); /* Initiate the 7186e library */
WriteNVRAM(O, *dataptr); /* Write the low byte */
WriteNVRAM(1, *dataptr+1); /* Write the high byte */
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dataptr=(char *) &data2;
*dataptr=ReadNVRAM(0); /* Read the low byte */
(*dataptr+1)=ReadNVRAM(1); /* Read the high byte */

» For more demo program about the NVRAM and RTC, please refer to:

CD:\ NAPDOS\7186e\Demo\Basic\memory

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/memo
ry
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4.6. APIfor 5-Digit LED

» The yPAC-7186EX contains a 5-Digit 7-SEG LED with a decimal point on the
left-hand side of each digit, which be used to display numbers, IP addresses,

time, and so on.

4] 6 6 6 6
Wl (| e || || e |
23 ls. 2314, 2 0a ops| | 205 23l

API for starting the 5-Digit 7-SEG LED

1. Init5DigitLed()

Before using any LED functions, the Init5DigitLed() must be called to initialize

the 5-Digit 7-SEG LED.

API for displaying a message on the 5-Digit 7-SEG LED

2. Show5DigitLed()
After the Init5DigitLed() is used to initialize the 5-Digit 7-SEG LED, the

Showb5DigitLed() must be called to display information on the 5-Digits 7-SEG
LED.

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 110



For example, use the following code to display “8000E” on the 5-Digit 7-SEG
LED:

#include <stdio.h>

#include “7186e.h”

void main(void)

{
InitLib(); /* Initiate the 7186e library */

Init5DigitLed();

Show5DigitLed(1,8);
Show5DigitLed(2,0);
Show5DigitLed(3,0);
Show5DigitLed(4,0);
Show5DigitLed(5,14); /* The ASCII code for the letter ‘E" is 14 */

» For more demo program about the 5-digit 7-SEG LEDs, please refer to:

CD:\ NAPDOS\7186€e\ Demo\Basic\LED\Seg7led
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/led/se
g7led
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4.7. API for Timer

» The yPAC-7186EX can support a single main time tick, 8 stop watch timers

and 8 count down timers.

> The yPAC-7186EX uses a single 16-bit timer to perform these timer functions,

with a timer accuracy of 1 ms..

API for starting the Timer

1. TimerOpen()
Before using the Timer functions, the TimerOpen() must be called at the

beginning of the program.

API for reading the Timer

2. TimerResetValue()
Before reading the Timer, the TimerResetValue() must be called to reset the

main time ticks to 0.

3. TimerReadValue()
After the TimerResetValue() has reset the main time ticks to O, the

TimerReadValue() must be called to read the main time tick.
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API for stopping the Timer

4. TimerClose()

Before ending the program, the TimerClose() must be called to stop the Timer.

For example, the following code can be used to read the main time ticks from O:

#include <stdio.h>

#include “7186e.h”

void main(void)
{

Unsigned long time iTime;

InitLib(); /* Initiate the 7186e library */
TimerOpen();
While(! quit)
{
If(Kbhit())

TimerResetValue(); /* Reset the main time ticks to 0 */

iTime=TimerReadValue(); /* Read the main time ticks from 0 */
}
TimerClose(); /* Stop using the 8000e timer function */
}
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» For more demo program about the timer, please refer to:

CD:\ NAPDOS\7186e\ Demo\Basic\timer
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/timer
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4.8. API for WatchDog Timer (WDT)

» The yPAC-7186EX is equipped with MiniOS7, the small-cored operating
system, MiniOS7 uses the Timer 2 (A CPU internal timer) as system Timer.
It is 16-bits Timer, and generate interrupt every 1 ms. So the accuracy of

system is 1 ms.

» The Watch Dog Timer is always enabled, and the system Timer ISR (Interrupt

Service Routine) refresh it.

» The system is reset by WatchDog. The timeout period of WatchDog is 0.8

seconds.

API for refreshing WDT

1. EnableWDT()
The WDT is always enabled, before user’ s programming to refresh it, the

EnableWDT() must be called to stop refreshing WDT.

2. RefreshWDT()
After EnableWDT() stop refreshing WDT, the RefreshWDT() must be called to

refresh the WDT.

3. DisableWDT()
After user’ s programming to refresh WDT, the DisableWDT() should be called

to automatically refresh the WDT.
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For example, to refresh the Watchdog Timer:

#include <stdio.h>

#include “7186e.h”

void main(void)
{

Unsigned long time iTime;

InitLib(); /* Initiate the 7186e library */
Enable WDT();
While(! quit)
{
RefreshWDT();
User_function();

}
DisableWDT();

}

» For more demo program about the WatchDog Timer, please refer to:

CD:\ NAPDOS\7186e\ Demo\Basic\Misc
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/misc
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4.9. APIfor MiniOS7 File System (For yPAC-7186EX-FD series only)

» The yPAC-7186EX-FD series products equips an
extra 64MB flash memory, the MFS is designed to

read/write file from/to the 64MB flash memory.

> For full usage information regarding the hardware
supported, application, and the specification, please refer to section

“Appendix D. What is MiniOS7 File System (MFS)” .

» Summarize of the MFS functions:

Function Description

mfs_Init Initialize the file system.

mfs_Stop Allocated buffers are freed upon closeing.

mfs_ResetFlash Initialize the file system. All files will lose.

mfs_X600Fs_GetLibVersion | Gets the version number of function library.

mfs_GetLibDate Gets the create date of function library.

mfs_GetFileNo Gets the total number of files stored in the NAND
Flash.

mfs_GetFreeSize Gets the size of available space that can be used to
append file.

mfs_GetBadSize Gets the size of non-available space.

mfs_GetUsedSize Gets the size of used space.

mfs_GetFileSize Gets the size of file stored in the NAND Flash.

mfs_GetFileInfoByName Uses the specified filename to retrieve file information.

mfs_GetFileInfoByNo Uses the file number index to retrieve file information.
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Function Description

mfs_DeleteAllFiles Delete all files stored in the NAND Flash.

mfs_DeleteFile Delete one selected file that has been written to the
NAND Flash.

mfs_OpenFile 1. Opens a file with a file name.

2. Creates a new file..

mfs_CloseFile Closes a file with a file handle.

All buffers associated with the stream are flushed
before closing.

mfs_ReadFile Reads a specified bytes of data from a file.

mfs_WriteFile Appends a specified bytes of data to a file.

mfs_Getc Gets a character from a file.

mfs_Putc Outputs a character data to the file.

mfs_Gets Gets a string from a file.

mfs_Puts Outs a string a file.

mfs_EOF Macro that tests if end-of-file has been reached on a
file.

mfs_Seek Repositions the file pointer of a file.

mfs_Tell Returns the current file pointer.

mfs_EnableWriteVerify Enable the data verification.

By default, the data verification is enable.

mfs_DisableWriteVerify Disable the data verification.
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API for starting 64MB flash memory

1.mfs_Init()
Before using any MFS functions, the mfs_Init() must be called to initialize the

64MB flash memory.

2. mfs_Stop()
If the program calls the mfs_Init() to initialize the 64MB flash memory, the

mfs_Stop() must be called to allocate buffers to free upon closing.

API for writing/reading files from the 64MB flash memory

3. mfs_OpenFile()
Before writing/reading data to/from the 64MB flash memory, the OpenFile()

must be called to open the file.

4. mfs_CloseFile()
After the data has finished being written/read to/from the 64MB flash memory,

the mfs_CloseFile() must be called to close the file with a file handle.
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API for writing data to the 64MB flash memory

5. mfs_Puts()
After using the mfs_OpenFile() to open the file, the FlashRead() must be called

to read data from the Flash Memory.

For example, writing data to the 64MB flash memory:

#include <stdio.h>
#include “7186e.h”
#include “MFS.h"

#define_ DISK A 0
#define DISK B 1

int main(void)

{
int iFileHandle, iRet;

InitLib(); /* Initiate the 7186e library */
iRet=mfs_Init();
if(iRet<=0) return;

iFileHandle=mfs_OpenFile(_DISK_A," Test.txt” )" w" );
if(iFileHandle>0)

{
Print( “Write string to Test.txt..." );
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mfs_Puts(iFileHandle,” test mfs on 64MB flash” );
mfs_CloseFile(iFileHandle);
Print( “done” );
}
else
Print( “Open file error\n\r" );
mfs_Stop();

return;

API for reading data from the 64MB flash memory

6. mfs_Gets()
After using the mfs_OpenfFile() to open the file, the mfs_Gets() must be called to

read data from the 64MB flash memory.

For example, reading data from the 64MB flash memory:

#include <stdio.h>
#include “7186e.h”
#include “MFS.h"

#define DISK A 0
#define_ DISK B 1
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int main(void)

{

int iFileHandle, iRet;

InitLib(); /* Initiate the 7186e library */

iRet=mfs_Init();

if(iRet<=0) return;

iFileHandle=mfs_OpenFile(_DISK_A,” Test.txt” )" r" );

if(iFileHandle>0)

{
Print( “Read from Test.txt..\n\r” );
iRet=mfs_Gets(iFileHandle,Data, 80); //max length is 80 bytes.
if(iRet>0) Print( “Data=%s\n\r" ,Data);
mfs_CloseFile(iFileHandle);
Print( “done” );

}

else
Print( “Open file error\n\r” );

mfs_Stop();

return;

}

» For more demo program about the Flash memory, please refer to:

CD:\ NAPDOS\7186e\ Demo\Basic\bc_tc\7186fd\

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic//bc_tc/7186fd/
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Appendix A. Frame Ground

Electronic circuits are constantly vulnerable to Electro-Static Discharge (ESD),
which become worse in a continental climate area. Some I-7000 ,M-7000 and
[-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 uPAC-7186EX controller has a metallic board attached to the back of the

plastic basket as shown below.

Attach to
Din Rail

Frame Ground
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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 below.

Connect to
the Earth Ground
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Appendix B. What is MiniOS7

MiniOS7 is an embedded ROM-DOS operating system design by ICP DAS. It is
functionally equivalent to other brands of DOS, and can run programs that are

executable under a standard DOS.

A DOS (whether PC-DOS, MS-DOS or ROMDOQOS) is a set of commands
or code that tells the computer how to process information. DOS runs
programs, manages files, controls information processing, directs

input and output, and performs many other related functions.

The following table compares the features between MiniOS7 and ROM-DOS :

Feature MiniOS7 ROM-DOS
Power-up time 0.1 sec 4 ~5sec
More compact size < 64 K bytes 64 K bytes
Support for I/O expansion bus Yes No
Support for ASIC key Yes No
Flash ROM management Yes No
O.S. update (Download) Yes No
Built-in hardware diagnostic functions Yes No
Direct control of 7000 series modules Yes No
Customer ODM functions Yes No
Free of charge Yes No
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Appendix C. What is MiniOS7 Utility

MiniOS7 Utility is a tool for configuring,
uploading files to all products embedded
with ICPDAS MiniOS7 with easiness and
quickness. Note : Since version 3.1.1, the

Utility can allow users remotely access the
controllers (7188E,8000E,...ect) through
the Ethernet

Functions Including Frequently Used Tools
Supported connection ways a. 7188XW

1. COM port connection (RS-232) b. 7188EU

2. Ethernet connection (TCP & UDP) c. 7188E

(Supported since version 3.1.1) d. SendTCP

Maintenance e. Send232

1. Upload file(s) f. VxComm Utility

2. Delete file(s) PC System Requirements

3. Update MiniOS7 image 1. IBM compatible PC
Configuration 2. Windows 95 /98/NT/2000/XP

1. Date and Time Supported Products

2.IP address 1. 7188XA

3. COM port 2.7188XB

4. Disk size (Disk A, Disk B) 3.7188XC
Check product information 4. 7188EX series

1. CPU type 5. All i-8000 series

2. Flash Size 6. iView100

3. SRAM Size 7. uPAC-7186EX

4. COM port number 8. ET-6000 series

9. ET-7000 series

Download location :

http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/
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Appendix D. What is MiniOS7 File System (MFS)

MiniOS7 file system, MFS, offers a rugged alternative to mechanical storage
systems. Designed for NAND flash memory, MFS implements a reliable file
system with C language API for embedded data logger applications on MiniOS7.

pHPAC-7186EX-FD

MiniOS7 Family Products

Compare to UPAC-7186EX, uPAC-718EX-FD equips an extra 64MB flash memory.
Using the MFS (MiniOS7 File System) library, you can dynamically read/write files
from/to the 64MB flash memory. Based on the uPAC-786EX-FD, many kind of
applications related to data logger can be implemented. For example: log analog
signal values with timestamp, log RS-232/485 communication data for analysis.
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» Applications.

Log data with timestamp,

Log data and forward via the Ethernet

| User’s program

COM Port
Functions

Serial
Devices

NAND
Flash Memory

I/O Devices

» Hardware Supported
UPAC-7186EX-FD (with 64MB Flash Memory)

Note: NVRAM:all of the 31 bytes.
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> MEFS Specifications.

Description

ltem

Disk number 2 (disk A and B)

Disk size 1/2 size of the flash memory size
File number 456 files max. for each disk

File size 64MB max. for each file

File name 12 bytes max (case sensitive)

File operation

Read:

modes Write: Creates a new file to write data, or overwrite a file
(if the file is already exit).
Append: appends data to a file.

File handle 10 max. for each disk.

For read mode: the 10 file handles can all be used for reading
operation on each disk. Total 20 files can be opened for
reading mode.

For write and append mode: only 1 file handle can be used

for writing operation on all disks.

Writing verification

Yes. Default is enabled.
Calling mfs_EnableWriteVerification and

mfs_DisableWriteVerification can change the setting.

Automate file

system recovery

Yes.

If an unexpected reset or power loss occurs, closed files, and
files opened for reading are never at risk. Only data written since
the last writing operation (mfs_WriteFile, ) might be lost. When
the file system reboots, it restores the file system to its state at

the time of the last writing operation.
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Item

Writing speed

Description

mfs_WriteFile :

147.5 KB/Sec (verification enabled) (default)
244.0 KB/Sec (verification disabled)
mfs_Puts:

142.1 KB/Sec (verification enabled) (default)
229.5 KB/Sec (verification disabled)

Reading speed

mfs_ReadFile: 734.7 KB/Sec
mfs_Gets: 414.2 KB/Sec

Max. length of 32767 bytes.
writing data
Max. length of 32767 bytes.

reading data

The latest version of the MFS SDKs can be obtain from:

CD:\ NAPDOS\7186e\Demo\Basic\BC_TC\Lib

http://ftp.icpdas.com/pub/cd/8000cd/napdos/7186e/demo/basic/bc_tc/lib
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Appendix E. What is VxComm Utility

The VxComm Driver creates COM port(s)
and maps them to the Ethernet port(s) of

the PDS/8000E/7188E.

The user's RS-232 client programs need

driver & utility only to change to the different COM port

to get the access of serial devices that

VxComm

Where remote ger,a| devices are allocated in the Internet or Ethernet
become part of your PC network via the PDS/8000E/7188E.

The VxComm Driver supports Windows NT 4.0, 2000/XP/2003 and 32-bit Vista
(Vista32), and is totally free for users using ICP DAS PDS/8000E/7188E... series

products.

For downloading and more information, please refer to the following link:

http://www.icpdas.com/products/Software/VxComm/vxcomm.htm

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 131


http://www.icpdas.com/products/Software/VxComm/vxcomm.htm

Appendix F. More C Compiler Settings

This section describes the setting of the following compilers:

» Turbo C 2.01 Compiler
> BC++ 3.11IDE

» MSC 6.00 Compiler

» MSVC 1.50 Compiler

F.1. Turbo C 2.01

You have a couple of choices here, you can :

1 : Using a command line

For more information, please refer to
CD:\8000\NAPDOS\8000\841x881x\Demo\hello\Hello_C\gotc.bat

tcc -Ic:\tc\include -Lc:\tc\lib hellol.c .\.\lib\8000e.lib
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2 : Using the TC Integrated Environment

Step 1: Executing the TC 2.01
Step 2: Editing the Project file

Adding the necessary library and file to the project

e CAWINDOWS Eystem 32wmd exe - d:Mc20Vc

Break-watch

P e ———
( Line 2 Col-1? Insert Indent Tabh Fill Unindent * D:MONAME.C

LED.C
- -51ibs?188xal. 1ib_

Message

Fi-Help F5—Z0om F6—Switch F?-Trace Fi-5tep F?-Make FiB—Menu

Step 3: Save the project and entering a name, such as LED.prj

v CAWINDOWSSystem 32cmd exe - d-c20e

Rename HOMAME
|4:\71BBHHBG\?iBBHH\BG_IC\LED\LED\LED.prj_

0% zhell
Quit Alt—34
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Step 4: Load the Project

ev CAWINDOWE\System 32%cmd exe - d:-Mc20v-

Options Debug Break- uat

Col 1 Li.zert]| Project name LED.FPRJ
LED.C Break make on Ervors
-aw1ibn\7188xal.lib T depepndencies  OFfF —
Clear projec
Remove messages

Step 5: Change the Memory model (Large for 8000e.lib) and set the Code
Generation to 80186/80286

File Edit Hun

Line 1 Col 1 Insert Indent T Compiler

Defines

. = OENE 3
Optimization
Source
Errors

Mames

File Edit Run i i i Debug  Break-watch

Col 1 Insert Indent Ta |

Model Large
Def ines

Code generation

Calling convention s
Instruction set 881868680286
Floating point Emulation
Default char type Signed
Alignment Byte

Generate underhars
MHerge duplicate strings
Standard stack ame

ine numbers

0BJ debug information On
L--h}...iE..................-E_-il
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Step 6: Building the project

e CAWINDO WSS yetem 32 cmd exe - d-%tc20%e

File Edit Run Project Options Debug Break-watch

Compile tg
. i ile
Link EHE file

Build all

Primqry C file:

D:NONAME.C

e CAWINDO WSS yvetem 32wemd exe - d:3ic20%c

File Edit Run Compile
Edit
Col 1 Insert Indent Tab Fill

Break-watch
Unindent D=NONAHME.C

Linking

EHE file : LED.EHE
Linking =

~TC2ASLIB~CL.LIBE

Total
Lines compiled: 1335
Warnings: B
Errors: B

Available memory: 235K
||

Link
PASS 2
A

Meszage

Fi-Help F5—Zo0om Fb&—Switch F?-Trace Fi-Step

F?—Make Fid-Menu
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F.2.BC++ 3.1.IDE

Step 1: Executing the Borland C++ 3.1

Step 2: Creating a new project file (*.prj)

ot Command Prompt - be

= File Edit Search Run Compile DgMug
C:DOCUME™1~ADMIHN ("1

HELLO1 . PRJ

Step 3: Add all the necessary files to the project

o Command Prompt - be

= F Co
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Step 4: Change the Memory model (Large for 8000e.lib)

o
= File Edit Search Bun Compile Dehug oject HECEEREN Window He™

C:DOCUME™1~ADHINI “1~}VJNAMEBS .
| Hiilicatiun...

Advanced code generation...
ntry/Ex1t Code...

Oltluns

Hssume 55 Egquals DS

efines [N

Step 5: Set the Advanced code generation options and Set the Floating

Point to Emulation and the Instruction Set to 80186

e CAWINDOWSAsystem32cmd exe - be

Edit Search Run Compile Debug Ppe*fect
C: DOCUHE”l\HDMINI”1\NrdHMEBB

Hiilicatiun...

generation. ..

Entry/Ex1t Code...
uptluns...

Far Data hrezhold 32767
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Step 6: Set the Entry/Exit Code Generation option and setting the DOS

standard

et CAWINDOWSEyztem32icmd .exe - be

= File FEdit Search Run Compile Debug Project INDGEGnel VYindow Help

HOMAMERD . CPP
Hﬁlinatiun.. . I

Jeneratlion...

ﬂ&uanéed code neration. ..
E++ options. ..
= LIt >

e 0++ options

C=) DOS standard

|

Gallini Convention Stack Oitiuns

Step 7: Choosing the Debugger...and set the Source Debugging to None

& REE

= File Edit %earch Run Compile Debug Project IHDCEOREE Window Help
C:DOCUME™1~ADMINI “1~NONAMEBS .

Application...
Compiler [ 3
Transfer...

que...

Librarian...

Directories...

rogram Heap Size
ETE K bytes

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 138






F.3. MSC 6.00

Step 1: In the source file folder, create a batch file called Gomsc.bat using

the text editor

£ Untitled - Notepad
File Edit Format Wiew Help

el /o /Gs /FPa /Fm /Gl /AL HELLO.c
link /ML /NOE /NOI /HELLO, ,,..%libt 7188xk1;

del *.obj
del *.map

1. The source code.
2. The object file name.
3. The path of the functions library.

Note: : /C Don'tstripcomments  /GS No stack checking
/Fpa : Calls with altmath /Fm [map file]
/G1 : 186 instructions /AL Large model
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Step 2: Run the Gomsc.bat file

o CAWINDO WES ystem 3 2emd exe

C:\7188xA\Demo\MSC\Hello>Gomsc

C:\7188XA\Demo\MSC\Hello>c1 /c /Gs /FPa /Fm /Gl /AL Hello.c
Microsoft (R) C Optimizing Compiler Version 6.00

Copyright (c) Microsoft Corp 1984-1990. All rights reserved.
Hello.c

C:\7188xXA\Demo\MSC\Hello>T1ink /MA /NOE /NOI Hello,,,..\1ib\7188xal;
Microsoft ERg Segmented-Executable Linker WVersion 5.10

Copyright (C) Microsoft Corp 1984-1990. A1l rights reserved.
C:\7188XA\Demo\MSC\Hello>del *.obj

C:\7188XA\Demo\MSC\Hello>del *.map
C:\7188xA\Demo\MSC\HelTlo>_

or | CAWINDO WES ystem T e md exe

C:\7188XA\Demo\MSC\Hello>Gomsc

C:\7188xa\Demo\MSC\Hello>c1 /c /Gs /FPa /Fm /Gl /AL Hello.c
Microsoft (R) C Optimizing Compiler Version 6.00

Copyright (c) Microsoft Corp 1984-1990. A1l rights reserved.
Hello.c

C:\7188xXA\Demo\MSC\Hello>11nk /MA /NOE /NOI Hello,,,..\11b\7188xal;
Microsoft ERg Segmented-Executable Linker Version 5.10

Copyright (C) Microsoft Corp 1984-1990. A1l rights reserved.
C:\7188xA\Demo\MSC\HeTllo>del *.obj

C:\7188xA\Demo\MSC\Hello>del *.map
C:\7188xA\Demo\MSC\Hello>_
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Step 3: A new executable file will be created if it is successfully compiled

o CAWINDOWESystem3I2vemd exe

C:\7188xAa\Demo\MSC\HelTlo>dir
Volume in drive C has no Tabel.
Volume Serial Number 1is 1072-89A3

Directory of C:\7188XA\Demo\MSC\Hello

2006/05/29 17:08 <DIR>
2006/05/29 17:08 <DIR>
2006/05/29 17:03
2006/05/29 16:47 '
2006/05/29 17:08 6,71 Q =
3 File(s) 7,496 bytes
2 Dir(s) 22,041,571,328 bytes free

C:\7188xA\Demo\MSC\Hello>_
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F.4. MSVC 1.50

Step 1: Run MSVC.exe

& ¥ Microsofl Vizmal C#+ - DEMO4 MAK

Fil= Edit ¥iew Project Browss Debog Toel: Ophions
Z[&] [oLoGo
o <2> DAT18BEATCPAESERYER\DEMOMSYC1 S\DEMOD4\ISER..C
#include <strinag.h:
3 Ll e ]
#include e S -'—'l'
woid Tee: Frojsct Mame: Browse. . I ak I
e T 0 715]
rEEm: EHE) s
L [edsMaE A hmdniosWemotmseiled 5 —l
; BT
=T = L
(= B000E =g78q
(= MINIOET Ll
(= DEMO HERE (A
(= MEC
- | = LEDS =]
¥ List Files of Type: RS
S5 |Project (¥ mak) ~| |[=aIcepats =
S

Step 2: Create a new project (*.mak) by entering the name of the project in
the Project Name field and then select MS-DOS application (EXE) as

the Project type

Project Mame: |

[ Use Microzaft
&5 R E:
I]-LE]]D_MEK 471 88=aM ernotmscthello
RTiH
;I = ch ;l
[ 7188HA =
[==> DEMO I
(== Mac HERE (A
= HELLO
[ [~
List Files of Type: PEERLEEE
| Project (* malk) M =]
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Step 3: Add the user's program and the necessary library files to the project

Edit - HELLO MAK x|

File Marme: Directaories: Fless
7188wl lib o471 88xahdemohmzchlib —
= ot Cancel
¥188mas b = 71830
== DEMD Help
[= M5C
=1 .|
£ #Board
Lizt Files of Tupe: Diives:

| Library [*.lib) ﬂ | = ﬂ

b1 83xahdemotmacihelohhello. o
471 88wahdemohmachlibt 71 38x=al lib

Add Al

g
=)
=)

Step 4: Set the Code Generation on the Compiler.

x|
Project Type: |MS-DDS application [ EXE] j| 0K |

[ Usze Microzsoft Foundation Classes Cancel
Cuztomize Build Options Build Made
Help
" Debug 4

LCompiler....

Wi C/C++ Compiler Options E
Build Optiors: " Debug Specific ™ Belease Specific © Common to Both
Options String:
Cancel
Mrologe AGs AGT A3 AL A0 /D WDEBUG /D _DOS" /PR J
Help

| Lse ProiectDe_fauIts|

M

Category Settings: Code Generation

ustom Ophions |
Custarn Options [C++) ﬂ-_

Debug Dptiorss ( 20126 / 80188 [~ Check Pointers

Listing Filez

Memary Model v Dizable Stack Checking
Optimizations Calling Lorvention :

P-Code Generation | C/C++® ﬂ|

Precompiled Headers

Preprocessor Floating-Point Calls: Code Generatar:

5 tH
egment Names | Uz Ernulakar ﬂ| |Aul0 Select * ﬂ|

Struct Member Byte Alignment;

| 2 Byteg ® ﬂ|
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Step 5: Change the Memory model (large for 8000e.lib)

CHC++ Compiler Options E

Build Dptions: " Debug Specific * Releaze Specific ¢ Commaon ta Bath ‘ E. |

Options String: Cancel |
Mnologo MG AGT A3 AL /0« /D "NDEBUG" /D " _DOS" /FR J

Help |

|

| IJze Project Defaults

Category: Category Settings: Memony Model

Code Generation

Custorn Options g ent Setup:

Custorn Options [C++) - N -
Debug Options J| | 55 } D3 J|
Lizting Files

Memary Model

Optimizations MHew Segment Data Size Threzhold: | |
P-Code Generation
Precompiled Headers
Preprocessor
Segment Mames

[ Azzurne "extemn’ and Uninitialized D ata far'

Step 6: Remove the xcr, afxcr library from the Input Category

= | IJze Project Defaults

Build Options: " Debug Specific * Belease Specific  Comman ba Both ‘ ] 4 |

O ptionz String: C | |
ance

ALIB: wer ALIB: afwcr ALIB:"oldnames" ALIB:"siboe" MOI ASTACK: 120 | =~

AONERROR:MOEXE OLOGO Help |

Categary: Category Settings: |nput

Memu:ur_l,l Image
Mizcelaneous
Output

Remove the
"Xcr" and "afxcr"

[v Distinguizh Letter Caze
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Step 7: Remove the OLOGO option from the miscellancous Category.

Linker Options | X|

Build Options: (" Diebug Specific ** Belease Specific ¢ Common ta Both

Options String: I: |
ALIB: "wer” ALIB:"afxcr ALIB: "oldnames"” /LIB:"slbce AMNOI ASTACK: 5120 j anee

/OMERROR:MOEXE OLOGO Help |

LI e Project Defaults |

Cateqgory: -~ Categony Settings: Miscellaneous

Input

Femory Image [ Suppress [ia

Other Ogfions: (OLOGO

Remove the "OLOGO"

Step 8: Rebuild the project

92 Microsoft Yisual C++ - HELLO MAK
File Edit View Botja#l Erows Debug Tools Options Window Help

HELLOMAK

P <1» Output

Initializing. ..
Compiling. . .
o~ 7188=a~deno msc hellovhello. o
Linking. ..

Hicrosoft (R) Segmented Executable Linker Version 5.60.339 Dec
Copyright {C) Microsoft Corp 1984-1993. All rights reserved.

5 1994

Object Modules [.obj]: ~NOI ~STACK:5120 ~ONERROR:NOEXE HELLO.OBJ +
Object Modules [ .obj]:

Run File [HELLO. exe] HELLO . EXE

Li=t File [c:HELLO map]: nul
Libraries [.lib]: c:mswvc~lib~+
Librarie= [.lib]: c:m=vchmic~lib+
Libraries [.lib]: . .~LIB~7188XAL LIB+
Librarie= [.lib]: oldname=s+

Librarie= [.lib]: llibce:

Creating browvser database. ..
HELLO.EXE — 0 error(s). 0 warning(s)

Al 2
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Appendix G. Application of RS-485 Network

The RS-485 length can be up to 4000 ft or 1.2 km over a single set of twisted—pair
cables, if the RS-485 network is over 4000 ft or 1.2Km, the RS-485 repeater must

be added to extend the RS-485 network.

G.1. Basic RS-485 network

The basic component of the RS-485 network consist of a Master Controller

(or using a PC as a host controller), and some RS-485 devices.

#1_.—_:*4*;'

(7520 Series)

232/485 Converter

MPAC-7186EX Series User Manual, Version 1.1, January 2009 7MH-022-01 --------- 147



G.2. Daisy chain RS-485 network

There are branches along the main network. In this case, it is better to have a

repeater to isolate or filter the noise that is made by devices.

There is a better choice to use 7513 as a RS-485 hub on start type network.

! — 12 Km 1.2 Km

3&5;&;‘!. AA

232/485 Converter 485 Repeater 485 Repeater
(7520 Series) (7510 Series) (7510 Series)
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G.3. Star type RS-485 network

All RS-485 devices are wired directly to the main network, If the network is up to

1.2 Km, it will need a repeater (7510 series) to extend the network length.

”}‘ SeE, ?ﬁ - '.
L=

232/485 Converter
(7520 Series)

485 Repeater
(7510 Series)

485 Repeater
(7510 Series)

485 Repeater
(7510 Series)
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There is a better choice to use 7513 as a RS-485 hub on start type network.

232/485 Converter
(7520 Series)

485 Hub
(7513 Series)
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G.4. Random RS-485 network

There are branches along the main wire. In this case, it is better to have a repeater

to isolate or filter the noise that is made by devices.

II' !_;2‘?‘;! ‘l;ﬂ‘!&'l;l‘la')a i \

485 Repeater

232/485 Converter
(7510 Series)

(7520 Series)

485 Repeater
(7510 Series)
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G.5. yPAC-7186EX Master-Slave Mode

The pPAC-7186EX provides two RS-485 serial port based on the master-slave
architecture, all of which have a pull-high/pull-low resistor, you can set it to

master mode or slave mode for implementing a RS-485 multi-drop network.

G.5.1. yPAC-7186EX as a Master

When one of uPAC-7186EX is set to master, then all the other devices on the
same network must be slave mode. then the master one’ s (UPAC-7186EX)
pull-high/pull-low resistors have to adjusted to enabled. Please refer to the
Figure H-1 for the jumpers’ setting of the pull-high/pull-low resistors which

are located at the power board of yPAC-7186EX.

Master Mode

485 Repeater
(7510 Series)

485 Repeater
(7510 Series)

Slave Mode
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G.5.2. yPAC-7186EX as a slave

For most of application, when using one 7520 series as RS-232/485 converter, its
pull-high/pull-low resistors are set to enabled. Then the yPAC-7186EX and all the
other devices on this network must be slave mode (the pull-high/pull-low

resistors must be disabled).

Please refer to the figure H-2 to for the jumpers’ setting of the pull-high/

pull-low resistors which are located at the power board of uPAC-7186EX.

232/485 Converter
(7520 Series)

Slave Mode

Figure H-2
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If there are repeaters on the RS-485 network, there will be pull-high/pull-low

resistors on both sides of the repeaters (i-7510)

232/485 Converter 485 Repeater 485 Repeater
(7520 Series) (7510 Series) (7510 Series)

Slave Mode
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