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Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year, beginning from the date of

delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this
product.ICP DAS reserves the right to change this manual at any time
without notice. The information furnished by ICP DAS is believed to be
accurate and reliable. However, no responsibility is assumed by ICP DAS for
its use, not for any infringements of patents or other rights of third parties

resulting from its use.

Copyright

Copyright @ 2018 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

The names used for identification only may be registered trademarks of

their respective companies.

Contact US

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

We will give you a quick response within 2 workdays.

Email: service@icpdas.com
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1. Introduction

The iPAC-8000 is serial/Ethernet PACthat provides a wide variety of features and capability in an

extremely compact package.

Designed for data acquisition, remote measurement, and control applications. It supports various
connectivity including Dual 10/100 Base-TX Ethernet ports, one RS-232/485 port, one RS-485 port
and two RS-232 ports, and 4/8 slots for high performance Parallel I/0O modules (high profile 1-8K

series) and Serial I/0 modules (high profile I-87K series), etc.

The iPAC-8000 is designed for industrial monitoring, measurement and controlling. It has
redundant power inputs with 1 kV isolation from noise and surges, and a wide range of operating

temperature (-25 °C ~ +75°C). It can work in the harsh and rough environment.

According to the communication property, the iPAC-8000 can be divided into the following types:

» Serial series PAC
iP-8411/iP-8811

>» Ethernet series PAC
iP-8441/iP-8841

The table below lists the features and compares the differences for each iPAC-8000 unit.

1/0 Memory RS-232/
CPU SRAM Flash . Ethernet
Slots Expansion RS-485

iP-8411 4

512 KB - 4
iP-8811 8

80 MHz 512 KB micro SD

iP-8441 4 )

768 KB 3
iP-8841 8 10-Base-T
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1.1. Features

iPAC-8000 offers the most comprehensive configuration to meet specific application requirements.
The following list shows the hardware and software features designed to simplify installation,
configuration and application.

Software Features

» MiniOS7 embedded operating system

MiniOS7 was introduced in 1996 as an MS-DOS like operating system for embedded controller

developers. The features of MiniOS7 include

A. Small kernel size (64KB)

B. Fast boot speed (0.4~0.8 second)

C. Hardware diagnostic functions

D. Simple command line operation over RS-232 or Ethernet
E. Load files via RS-232 or Ethernet

» 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, 1-8000 and iPAC-8000 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 Template (Xserver) for TCP/IP Application

To simplify the TCP/IP software developing process, we designed a software develop template,
called Xserver. It is a reliable, opened, expandable, all purposed, and easily to be used library. The
Xserver implements 90% functionalities of Ethernet communication. Refer the rich demo programs
we provided, software engineer can easily finish the 10% remaining functionalities and greatly

shorten the developing time.
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» Redundant EthernetCommunication(for Ethernet series PAC only)

With the dual LAN features of iPAC-8000, user’s software on PCs or other controllers can
implement redundant Ethernet communication. With VxComm technique, the redundant Ethernet
communication is ready. One virtual COM port on PC can map to one COM port of iPAC-8000 via
two IP address. When the communication is failed (or timeout), the VxComm driver can
automatically and quickly switch the virtual COM port mapping to another IP address to keep the

communication.

» Slave I/0 firmware options (for DCON or Modbus/TCP protocol)

In some simple Ethernet I/O applications, users just want to know how to send a command to the
I/0 to get back a response. They don’t want to develop a firmware. That is too difficult to them.

Thus, we also provide two firmware for this purpose.
5. DCON firmware
DCON firmware supports an ASCII string based command set, called DCON protocol

B. Modbus firmware
Modbus firmware supports the standard Modbus/TCP protocol. SCADA software can easily
access the 1/0 module plugged in the iPAC-8000.
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Hardware Features

> 80186 CPU (16bit and 80MHz) with 512KB Flash and 768KB SRAM

The 512KB flash is for storing files, and the 768KB SRAM is for running programs.

>»  64-bit Hardware Serial Number

The 64-bit hardware serial number is unique and individual. Every serial

number of iPAC-8000 is different. Users can add a checking mechanism

to their AP to prevent software from pirating.

»  Dual Battery Backup SRAM (512KB)

To maintain important data while power off, non-volatile memory is the ideal design. The
iPAC-8000 equips a 512KB SRAM with two Li-batteries to maintain data while power off. The two
Li-batteries can continually supply power to the 512KB SRAM to retain the data for 5 years; and the
dual-battery design can avoid data lost while replacing a new battery.

» Dual Ethernet Ports(for Ethernet series PAC only)

iPAC-8000 provides two Ethernet ports. The two Ethernet ports can be used to implement
redundant Ethernet communication and separate Ethernet communication (one for global Internet,

one for private Ethernet).

» Redundant Power Inputs

To prevent theiPAC-8000 from failing by the power loss, the power module is designed with two
inputs. The iPAC-8000 can keep working even one power input fails, and mean while there is a

relay output for informing the power failure.
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» Rich I/0 Expansion Ability (RS-232/485, Ethernet, Frnet, CAN)

i-8K/i-87K{series]

¥y

Beside the local I/O slots, iPAC-8000 also equips several RS-232/485 ports, two Ethernet ports to
connect serial I/0 and Ethernet /0. And with Frnet and CAN communication module in local slot,
Frnet I/O and CAN devices are easy to be integrated.

» Ventilated Housing Design Allows Operation Between -25 ~ +75 °C
Each iPAC-8000 is housed in a plastic-based box with a column-like ventilator that can help to cool

the working environment inside the box and allow the iPAC-8000 operating between -25 °C and
+75 °C.
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1.2. Specification

The table below summarizes the specifications of iPAC-8000, and lists the accessories that

iPAC-8000 supports.

\Models

iP-8411 iP-8811 iP-8441 iP-8841

\System Software

create.exe files

CPU MiniOS7 (DOS-like embedded system)
P D I

rogram . Download| o¢ 535 (coMm1) or Ethernet
Interface
Programming

L

B C Language
Compilers to|TC++ 1.01, TC 2.01, BC++3.1 ~ 5.2x, MSC 6.0, MSVC++ (before version

CPU Module

1.5.2)

CPU 80186 or compatible, 16-bit and 80 MHz
SRAM 512 KB | 768 KB
Dual Battery Backup .
12 KB;

SRAM 512 KB; data valid up to 5 years
Flash 512 KB with write protect switch
E i Flash

xpansion 330 hicroSD socket (can support microSDHC up to 32 GB)
Memory
Dual Batt Back
S:ZM attery Backup 512 KB (for 5 years data retention)
EEPROM 16 KB
NVRAM 31 Bytes (battery backup, data valid up to 5 years)

RTC (Real Time Clock)

Provide second, minute, hour, date, day of week, month, year

64-bit Hardware Serial
Number

Yes, for software copy protection

Watchdog Timers

Yes (0.8 second)

DIP Switch

‘Communicate Interface

Yes (8 bits)

Internal communication with the high profile 1-87K series modules in

COMO
slots
com1i RS-232 (to update firmware) (RxD, TxD and GND); non-isolated
COM2 RS-485 (Data+, Data-) with internal self-tuner ASIC; 3000 VDC isolated
RS-232/RS-485 (RxD, TxD, CTS, RTS and GND for RS-232, Data+ and Data-
comM3 .
for RS-485); non-isolated
coMa RS-232RS-232 (RxD, TxD, CTS, RTS, DSR, DTR, CD, Rl and GND);

non-isolated

Ethernet Port

RJ-45 x 2, 10/100 Base-TX
- (Auto negotiating,
Auto MDI/MDI-X, LED indicators)
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S

\I/O Expansion Slots

LED Display Yes, 5-Digit

Programmable LED 3

Indicators

Push Buttons 4

Buzzer - Yes

Slot Number

Mechanical
Dimensions (W x L x H,
unit: mm)

231x132x111 (355x132x111 |231x132x111 |355x132x111

Installation DIN-Rail or Wall Mounting

‘Models iP-8411 iP-8811 iP-8441 iP-8841
\Operating Environment

Operating 95~ 475 °C

Temperature

Storage Temperature |-30~+80 °C

Humidity

10 ~ 90 % RH, non-condensing

Input Range +10 ~ +30 Vpc

Isolation 1kV

Redundant P

eaundant Fower Yes, with one power relay (1 A @ 24 Vpc ) for alarm

Inputs

Capacity 30W

Consumption 6.7 W (72w 6.7 W 7.2W
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1.3. Overview

iPAC-8000 consists of several different components that integrate with ICP DAS system. Here is an
overview of the components and its descriptions. The following list shows the details of the
components:

» Serial series PAC

iP-8411

iP-8811

FWR1
F.GND
FWR2
F.GND

)

=i

E R.COM
] oo
ok

=i

D+

F.G.
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>» Ethernetseries PAC

iP-8441

3
IH||

iP-8841

! ?

|
fu l
I

_1
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Terminal Block

The iPAC-8000 has a 9-pins terminal block. The table below describes the terminal block

designations and its functions.

Screw Terminal ‘ Signal Description

E 1 | PWR1

Power Input 1
@ 2 | PGND
|| 3 |pwre

Power Input 2
@ 4 P.GND
E 5 R.COM

Relay Output

6 R.NO

|| 7 Jo

COM2: RS-485
=
E 9 F.G. Frame Ground

COM2 (2-Pins RS-485)
Baud Rate: 115200, 57600, 38400, 19200, 9600, 4800 bps
Data Bits: 7, 8
Parity: None, Even, Odd, Mark (Always 1), Space (Always 0)
Stop Bits: 1, 2
FIFO: 16 bytes

COM1 (RS-232)
Port Type: Female
Baud Rate: 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200 bps
Data Bits: 7, 8
Parity: None, Even, Odd
Stop Bits: 1
FIFO: 1 byte
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COM3 (RS-232/RS-485)
Port Type: Male
Baud Rate: 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200 bps
Data Bits: 5,6, 7, 8
Parity: None, Even, Odd, Mark (Always 1), Space (Always 0)
COM3 can be configured as either RS-232 or RS-485 that only can select

one at a time; its configuration depends on the pin connections as

follows:

RS-232 (RXD, TXD, CTS, RTS and GND)

RS-485 (Data+ and Data-)

There is no software configuration or hardware jumper needed.

COM4 (RS-232)
Port Type: Male
Baud Rate: 115200, 57600, 38400, 19200, 9600,
4800, 2400, 1200 bps
Data Bits: 5,6, 7, 8
Parity: None, Even, Odd, Mark (Always 1), Space (Always 0)
Stop Bits: 1, 2
FIFO: 16 bytes

SMMI (Small Main-Machine Interface)
SMMI is a small control panel with 5-digital 7-Segment LED display, 4 programmable LED
indicators, and 4 system keys that allows you to quickly monitor the status of iPAC-8000.

Operating Mode Selector
The DIP Switch is an operating mode selector which provides functions to configure modes of

operation.
For more information about these modes of operation, see section 2.3., “Configuring the Boot

Mode.”

microSD Expansion Slot
The microSD expansion slot is an interface used to access and download information on a
microSD card to iPAC-8000. The microSD card can be used to increase memory capacity to 32

GB.
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DIP Switch

The DIP switch can be used to set the Module ID to a number

from 0 to 255. Do not use Module ID 0 for communication. oM

For more information about the address settings about the H H H H Q g Q H

iPAC-8000, see section“Appendix E. How to Set a Network
Address”

Expansion 1/0 Slots
iPAC-8000is equipped with 4/8expansion 1/0 slots, which allows it to communicate with external
I/0 devices.
For more information about the I/O expansion modules that are compatible with iPAC-8000, see
https://www.icpdas.com/en/product/guide+Remote | O Module and Unit+PAC %EF%B
C%86amp; Local | O Modules+|-8K 1-87K Series (High Profile)

Ethernet Port (for Ethernet series PAC only)

The Ethernet port can be used to connect a PC or other networked controller.

| 10/100M Each Ethernet port has two LED indicators, which are used to indicate the
i_ Link/Act network speed and Link/Acting, as described below.
LED Indicator ‘ State (Color) | Meaning ‘
10/100M ON (Orange) Network Speed: 100 MB
OFF Network Speed: 10 MB
Link/Act ON (Green) The Link is active
OFF The Link is inactive
Blinking(Green) Network activity
iPAC-8000 Series User Manual Version: 1.0.7 Page: 17
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1.4. Dimension

The diagrams below provide the dimensions of iPAC-8000 to use in defining your enclosure
specifications. Remember to leave room for potential expansion if you are using other components
in your system.

The height dimension is the same for all iPAC-8000. The width depending on your choose of 1/0
expansion slots. All dimensions are in millimeters.

1.4.1. iP-8411/iP-8441

111.0

11.0

37.2

35.6

132.0

Left Side View Front View Right Side View

&) O\
! )
L] [y
~— S
Back View
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1.4.2. iP-8811/iP-8841

111.0

11.0

37.2

35.6

132.0
122.0

Left Side View Front View Right Side View
Bottom View

O —_ @\\

d B

m E
o e e e == I | =g

Back View
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2. Getting Started

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

overview of installing, configuring and using the iPAC-8000.

Before you start any task, please check the package contents. If any of the following package

contents are missing or damaged, contact your dealer, distributor.

iP-8411/iP-8811 Quick Start Guide
iP-8441/iP-8841

RS-232 Cable Screw Driver
(CA-0915) (1Cco16)
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2.1. Mounting the Hardware

Before you work with iPAC-8000, you should have a basic understanding of the hardware
specifications, such as the dimensions, the usable input-voltage range of the power supply, and the
type of communication interfaces.

For more information about the hardware details, see section 1.2., “Specifications.”
For more information about the hardware dimensions, see section 1.4., “Dimension.”

You also need to know the expansion capacities in order to choose the best expansion module for

achieving maximal efficiency.

For more information about expansion modules that are compatible with the iPAC-8000, please
refer to

https://www.icpdas.com/en/product/guide+Remote | O Module and Unit+PAC %EF%BC
%86amp; Local | O Modules+I-8K 1-87K Series (High Profile)

2.1.1. Mounting the iPAC-8000

iPAC-8000 can be mounted with the bottom of the chassis in the standard 35 mm DIN rail, or any
other screw-mountable surface. It is necessary that a minimum clearance of 50mm between the

iPAC-8000 and the top and bottom side of the enclosure panels.

>S50 mm
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There are two ways for mounting the iPAC-8000.

To mount the iPAC-8000 on a DIN rail

i.  Hook upper tab over upper flange of DIN rail
ii.  Tilt the module toward DIN rail until it snaps securely to DIN rail

iii. Push up retaining clips

1. Hook upper tab over
upper flange of DIN rail E

2. Tilt the module toward DIN rail

until it snaps securely to DIN rail
DIN Rail
A
. 4 J L J [ 1] q !

W g

3. Gently push up retaining clips
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Tips & Warnings

: Connect the ground lead to the ground screw

l

Grounding

A good common ground reference (earth ground) is essential for proper operation of the
XP-8000-Atom. One side of all control circuits, power circuits and the ground lead must be
properly connected to earth ground by either installing a ground rod in close proximity to the
enclosure or by connecting to the incoming power system ground. There must be a single-point

ground (i.e. copper bus bar) for all devices in the enclosure that require an earth ground.

To mount the iPAC-8000 on a surface

i.  Install the four mounting screws into the 4 keyhole mounting holes

ii. Fasten the screws securely
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2.1.2. Wiring the iPAC-8000

The package includes a RS-232 cable (CA-0915) for connecting the iPAC-8000 to a PC/Laptop. The
iPAC-8000 has the power supply interface for supplying power from the power supply.

Step 1: Connect to the power supply

The iPAC-8000 requires a 10 to 30 Vpc power supply to operate.
5. Connect the +Vs of the iPAC-8000 to the positive of the power supply.

ii. Connect the GND of the iPAC-8000 to the negative of the power supply.
Step 2: Connect to PC

You can connect the COM1 of the iPAC-8000 to PC using a RS-232 cable (CA-0915) that was
provided with the package.

—_ 1y CA-0915
[ =
am == e

PC _ =1 =]
( e o1 { (EC U |

- ] :

| o [] | |I I |
Power Supply : L LB
+10 ~ 30 Voc =

For Ethernet controllers, you also can connect to PC using an Ethernet cable.

-

Power Supply
+10 = 30 Veoc
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If the PC not fitted with a COM port, you can use the I-7560 (USB to RS-232 converter) for
connection between iPAC-8000 and PC.

Powrer Supply
+10 = 30 Vec

The 1-7560 driver must be installed before using the I-7560 converter.

The USB driver can be can be found separately on the CD that was provided with the package or by
downloading the latest version from ICP DAS web site.

https://www.icpdas.com/en/download/index.php?model=I-7561

After installing the USB driver, please check the “Device Manager” to make sure the driver has
been installed and the COM port number which is assigned to the I-7560.

@ Monitors
B9 Network adapters
Y Ports (COM &LPT)
' Communications Port (COM1)
7 Communications Port (COM2)
' PCPPrnter Port (LPT1)
X4
+ 59 Processor
+ €& SCSI and RAID controlers

*
-
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2.1.3. Inserting 1/0O modules

iPAC-8000 has 4/8 expansion 1/0 slots to expand the functions of iPAC-8000, allowing it to
communicate with external I/O devices, and before choosing the right I/0 modules; you first need
to know the 1/0 expansion capacities in order to choose the best expansion module for achieving

maximal efficiency.

There are more than 30 high profile I/0 modules available for interfacing many different
measurements, including thermocouple, voltage, RTD, current, resistance, strain, digital,..., etc.,
and these modules have their own manuals, so if you are using them you should supplement this

manual with the manual specifically designed for the special module.

Step 1: Read the 1/0 user manual

These modules have their own manuals, so if you are using them you should supplement this

manual with the manual specifically designed for the special module.

The 1/0 user manuals can be found separately on the CD that was provided with the package or by

downloading the latest version from ICP DAS web site.

https://www.icpdas.com/en/product/guide+tRemote | O Module and Unit+PAC %EF%BC
%86amp; Local | O Modules+|-8K |1-87K Series (High Profile)

Step 2: Wiring the 1I/0O module

All I/0 user manuals include the I/0 module specifications, pin assighments, wire connections.
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Step 3: Insert the 1/0O module into iPAC-8000

1. Align circuit card with slot and press firmly to seat module into connector.

2. Pull top and bottom locking tabs toward module face. Click indicates lock is engaged
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2.2. Installing Tools and Utilities

The Companion CD includes complete sets of APIs, demo programs and other tools for developing

your own applications.

2.2.1. Installing the iPAC-8000 Header and Library Files

The iPAC-8000 header and libraries files can be downloaded from ICP DAS web site.

https://www.icpdas.com/en/download/show.php?num=3065&model=iP-8411
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2.2.2. Installing the MiniOS7

MiniOS7 Utility is a suite of tool for managing MiniOS7 devices (1-8000, uPAC-5000, iPAC-8000,
WUPAC-7186,. Etc.). It’s comprised of four components — System monitor, communication manager,
file manager and OS loader.

Step 1: Get the MiniOS7 Utility

@
T

The MiniOS7 Utility can be found separately on the CD that was provided with the package or by
downloading the latest version from ICP DAS web site.

https://www.icpdas.com/en/product/guide+Software+Development Tools+MiniOS7

Step 2: Follow the prompts to complete the installation

2

MindCET Tility
Ver 318

{2l Setup - [MiniOS7 Utility Yer 3.18] (=3

Welcome to the [MiniOS7 Utility
Ver 3.18] Setup Wizard

Thiz will install Mini0S7 Uity Yer 3.8 on your computer.

Itiz recommended that you cloze all other applications before
continuing.

Click Mest to continue, or Cancel to exit Setup.
After the installation has been
completed, there will be a new
short-cut for MiniOS7 Utility on the
desktop.

| Mest> |[ Cancel
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2.3. Configuring the Boot Mode

The iPAC-8000 has three standard modes of operation, initial mode, lock mode, and running mode,

these modes can be configured by a DIP switch.

The table below compares the differences between these three modes of operation.

Position ‘ Operating Mode ‘ Description
OS cannot execute autoexec.bat
Init Initial Mode -
Flash can be read/written
OS can execute autoexec.bat
Lock Lock Mode
Flash only can be read (lock)
) OS can execute autoexec.bat
Run Running Mode -
Flash can be read/written
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2.3.1. Initial Mode

= rs.°°°; 01
lﬂ Download files

Initial mode is used to update the OS image and upgrade the firmware. When you boot into initial
mode, iPAC-8000 doesn’t execute the autoexec files and will enter the OS operation mode, in this
case there is no program running on the iPAC-8000, the 5-digital 7-SEG LEDs will count the number
as shown below, and you can download programs from a PC to the iPAC-8000 using the MiniOS7

Utility.

0000 =000 0C=»E000 =
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2.3.2. Lock Mode

Init

ﬁg -
g

Lock mode is used to prevent or protect data stored in the flash memory from being modified.

(=

| aw—

When you boot into lock mode, the flash memory of the iPAC-8000 could not be writtenunlessthis
mode is specifically disabled. This characteristic prevents the flash memory from be used as main
memory. In this case the 5-digital 7-SEG LEDs will display the message according to the running

programs, and you can’t download programs to the iPAC-8000.
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2.3.3. Running Mode

Imit
Lock

. Run

=i

|
Iﬁ Download files

Running mode is used to test possible future functions as an early warning system. When you boot

into running mode, iPAC-8000 can not only execute the autoexec files butalso download programs
at the same time. In this case the 5-digital 7-SEG LEDs will display the message according to the

running programs
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2.4. Assigning an IP Address

(for Ethernet Series PAC only)

The iP-8441/iP-8841 is Ethernet PAC which comes with default IP addresses. If you want to add an
iPAC-8000 to your network, you must assign a new IP address, subnet mask, and gateway to your
iPAC-8000.

The factory default IP settings are as follows:

Item

IP Address 192.168.255.1 192.168.255.2
Subnet Mask 255.255.0.0 255.255.0.0
Gateway 192.168.0.1 192.168.0.1

MiniOS7 Utility can be used to configure the IP address. Before starting the configuration process,
make sure that the LAN1/LAN2 are used to connect to your network.

Step 1: Reboot the iPAC-8000 into Initial mode

Make sure the DIP switch is in “init” position.

Step 2: Run the MiniOS7 Utility

2

e R
Mility ..
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Step 3: Click the “Search” from the “Connection” menu

You need to wait for the process to be done.

#% Mini0S7 Tility Yersion 3.2.5

- 3dFle [p Connection |+ & Command Cu:unfig'umﬁnn}

Wew commection F2

Laok jr: .
ORIt Connection  AM+FD Lock 1
| Name Mo Name"
@ bir Search. .
[ FIRMwWERE . -

Type 1Pt [ | kas | | [hac [onee | -
| |TCPBinedCasl 1721601 26 25600 172160258 D00t e G402 14 0
| |TCP BrosdCast 100702 235 S5 I5500 10,1054 00k O w51 (02 S L]
M|UDP BrosdCsat 1521682551 26 25500 192 1680 254 D00 alkelti2 1d 0
| |uoPemsdcan 100002220 . . (000t 01 60113 e

See the status tip, waiting

for the search to be done.

Step 4: Choose the name of iPAC-8000 module (which comes with a default IP address
“192.168.255.1/192.168.255.2”) from the list and then click the “IP setting” from
toolbar

#% Mini037 Scan

O ptions
Type |IF'.-"F'|:|rt

TCP BroadCast 1721601
TCP BroadCast 101,102,235
UDF BroadCast | 192.168.255.1
__|UDP BroadCast 101102222

S

Search

||
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Step 5: Configure the “IP” settings and then click the “Set” button

Recommend S ettings

IP: 101028

Mask:  |255.255.0.0

Gateway: |1 0.1.0.254

Aliag: |

DHCP
f» [Dizable (" Enable

Set Cancel

™

Step 6: Click “Yes” button

%]

iPAC-8000 Series User Manual

IP sething success.
. Do o weant to leave I setting dialog!
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2.5. Uploading iPAC-8000 Firmware/Programs

Before you upload programs into iPAC-8000, ensure that MiniOS7 Utility is installed on your PC. For
more information about how to install the MiniOS7 Utility, see section 2.2.2., “Installing the
MiniOS7 Utility.”

The upload process has the following main tasks:

1. Establishing a connection between PC and iPAC-8000 (see section 2.5.1)
2. Uploading and executing programs on iPAC-8000 (see section 2.5.2)
3. Making programs start automatically (see section 2.5.3)

All of these main tasks will be described in detail later.
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2.5.1. Establishing a connection between PC and iPAC-8000

Before you use MiniOS7 Utility to upload programs, ensure thatiPAC-8000 is connected to PC. For
more information on how to connect iPAC-8000 to PC, see section 2.1.2., “Wiring the iPAC-8000.”

The connection can be divided into the following three types according to the type of wire:

1. RS-232 (see section 2.5.1.1) l

[ —
a—

2. USB (see section 2.5.1.2) l 1 I/

mg

[
3. Ethernet (see section 2.5.1.3) —

(forEthernet controllers only)

Each of the types of connection will be described in detail later.
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2.5.1.1. Using RS-232 to Establish a Connection

Below are step-by-step instructions on how to connect to PC using a RS-232 connection.

Step 1: Reboot the iPAC-8000 into Initial mode

Make sure the DIP switch is in “init” position.

Step 2: Use the RS-232 Cable (CA-0915) to connect to PC

Step 3: Run the MiniOS7 Utility

Step 4: Click the “New connection” function from the “Connection” menu

iy

Mam(ns7?
Ttility ¥
A MiniOS7 Utility Yerion 3.1.7
33 File [ Connection |+ & Command Config
! ) | -
Look j Last Connection  Alk+F2 vf._’
; i Disconnect Chrl+F2 r
. Name 4
: ) bin Search..
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Step 5: On the “Connection” tab of the “Connection” dialog box, select “COM1” from the
drop down list, and then click “OK”

#& Connection |:| |E| E'
Cornection | Histary |
b

COmM2 TCRAUDP
TCP

1N | P ey
Data E!it:|B V| Part; |:|

Prarity: | O[Mone) w |

Stop E!it:|'I hd |

| ok || cancel |

Step 6: The connection has already established

#& MiniOS7 Utility Yerion 3.1.7
- 3JFile [p Conmection = & Command Configuration ] Tools €7 Help ~

Loak, i | |5 Mini0 S 7_Ltiliey w Lock in: | Disk &
Mame Size Tupe bl H arme

I bk

[ FIRMwWARE

05 _IMas

Connection Status

N o
o N

b Connection[F2] =

ol

]

= Refrezh(F3
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2.5.1.2. Using USB to Establish a Connection

Below are step-by-step instructions on how to connect to PC using an USBconnection.

Step 1: Reboot the iPAC-8000 into Initial mode

Make sure the DIP switch is in “init” position.

Step 2: Use I-7560(Convertor) to connect to PC

Before using the USB connection, ensure the |-7560 driver that you have installed. If they are not
installed, please refer to “section 2.1.2. Wiring the iPAC-8000”.

Step 3: Run the MiniOS7 Utility

Step 4: Click the “New connection” function from the “Connection” menu

m A MiniOS7 Utility Verion 3.1.7

M.h.ji[:]s? __bJ File b Connection |+ & Command Config
Ttility V... o A
Look Last Connection  Alk+F2 v#

f Disconnect Ctrl+F2 -

| MName 1

) bin Search.. -

J’“‘*‘“”f”vrf'“
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Step 5: On the “Connection” tab of the “Connection” dialog box, select “COM3” from the
drop down list, and then click “OK”

#% Connection |Z| |E| E|

Connection | History |

v

COm1
COp 2 TCR/UDF

COM3

TCP _

LDP P: 1521602551 |
Data E!it:|8 V| Port: |:|

Parity: | O[Mone) b |

Stop Bit:|1 A" |

I k. }[ Cancel ]

Step 6: The connection has already established

4 MiniOS7 Utility Yerion 3.1.7

C‘,i;IFiIE b Conneckion - < Cornmand Configuration =] Tools €67 Help =

Laoak, jn: | |5 Mini0 S 7_Ltiliby W Lack in: | Disk &
Mame Size  Type
I3 bin

I FIRMwWARE

Connection Status

=
o

o

[p Connection(F2) =] RefreshiF)
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2.5.1.3. Using Ethernet to Establish a Connection

Below are step-by-step instructions on how to connect to PC using an Ethernet connection.

Step 1: Reboot the iPAC-8000 into Initial mode

Make sure the DIP switch is in “init” position.

Step 2: Use the Ethernet to connect to PC

Step 3: Run the MiniOS7 Utility

Step 4: Click the “New connection” function from the “Connection” menu

M7
Ttility ¥
Loak i Mew connection Fz2 |
QoK It Last Connection  Alk+F2 | 4 )

i '\ Disconnect Ctrl+F2 b

| Name b,

! ) bin search. .. F12 g :"

LD Fpaane=, ‘/-’*av,_/‘“'“*ld;w-v/
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Step 5: 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”

{#% Connection

Connection | Hiztary

|LIDF' v|

Serial Part TCRAIDF

Baud Rate: IF: 100952
[ ata Bit: Port:

Farity:

Stop Bit:

I 0k l ’ Cancel

Step 6: The connection has already established

#& MiniOS7 Utility Yerion 3.1.7
- 3JFile [p Conmection = & Command Configuration ] Tools €7 Help ~

Loak, i | |5 Mini0 S 7_Ltiliey w Lock in: | Disk &
Mame Size Tupe bl H arme

I bk

[ FIRMwWARE

05 _IMas

Connection Status

N o
o N

@ Connection[F2] =

ol

]

= Refrezh(F3
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2.5.2. Uploading and Executing iPAC-8000 programs

Before uploading and executing iPAC-8000 programs, you must firstly establish a connection
between PC and iPAC-8000, for more detailed information about this process, please refer to
section “2.5.1. Establishing a connection”

Step 1: On PC side, right click the file name that you wish to upload and then select the
“Upload”

P& Mini0S7 Utility Verion 3.1.7

CEIFiIe b Connection ~ < Command Configuration 7| Tools €83 Help =

Loaok jn: | I3 Hella b Lock in: | Disk & e @@

Mo Mame Size b odified

Mame

il Hello
plual
Tpload & Execute[RAM]

Tpdate MimiOE7 Tmage

T !
N

RYaR  iPAC-8000 side |[DUNEES

Step 2: On the module side, right click the file name that you wish to execute and then
select the “Run”

P& Mini0S7 Utility Verion 3.1.7 M=
C};IFiIe b Connection = < Command Configuration | Tools @Help =
Lack in: | [y Hello A Lack in: | Disk A ] @Iﬁ
Mame Size  Type Mo M ame Size b odified
FlHello 187KE  Application 191 962 2008/642

Fun with parematers...

Feset Mini0D3 F4

'F*‘-f'uw+¢/'-+f”w‘whxﬁﬁfﬁ'MW*J\fq
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2.5.3. Making programs start automatically

After upload programs on the iPAC-8000, if you need programs to start automatically after the
iPAC-8000 start-up, it is easy to achieve it, to create a batch file called autoexec.bat and then

upload it to the iPAC-8000, the program will start automatically in the next start-up.

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

Step 1: Create an autoexec.bat file

5. Open the “Notepad”

ii. Type the command
The command can be either the file name “HELLO.exe” (run the specified file) or “runexe” (run
the last exe file)

5. Save the file as autoexec.bat

I Untitled - Notepad @@@

File Edit Format VYiew Help
HELLOD.exe

The file name:

r Run the specified file.

i Untitled - Notepad @@@

File Edit Format Yiew Help
runexe

Runexe:

r Run the lastexe file.
1
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Step 2: Upload programs to iPAC-8000 using MiniOS7 Utility

For more detailed information about this process, please refer to section “2.5.2. Uploading and

executing iPAC-8000 programs”

4 MiniOS7 Utility Yerion 3.1.7
|__;u;|Fi|e [p Connection -+ < Command Configuration 7| Tools é57 Help =

Look ir: | (=) Mini057_Lkility b Lock in: | Disk & " @H@

Mame Size | Type Mo Mame Size M odified
12 bin File Folder (Sl hello. exe 128928 2008/6/9 ..
) FIRMwWARE File Folder =1 sutoEsec.... 25 2005/8/9 ...
I 05 _IMAGE File: Folder

@ icpdas KB Intermet 5
) loadz32.dI 2aKE 3

|E§5) Mini0S7_Utility, chrn 1,025KE
@ e [MDP]Connect to 10.1.0.224:23 path=D:\S

- vf:l.

One is the “Hello”
AutoRun :HELLO.EXE . i o
Autodownload files: Mone appllcat'on f||e, and the

Current work directory="D:-~SYSTEM™ Other |S the
[Begin Key Thread...] 0
can e e “autoexec.bat” batch file

Tips & Warnings

Before restaring the iPAC-8000 for
settings to take effect, you must

firstly turn the switch to “Init” position.
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3. Build First Program — Hello World

This section will tell you how to build a program for IP-8000 series controller.

Before start building the program, we need to figure out that which Operating System is being
used on your computer, it is related to the process of developing the application.

If you are using a 32-bit Windows system such as Windows XP, please go to Chapter 3.2 to select

the compiler and continue reading.

However, if you are using any 64-bit Windows system like Windows 7, Windows 8 or Windows 10,
you will need an emulator, because the C compiler cannot be executed on these 64-bit systems
directly.

Please check the following flow chart to understand the process of developing the application.

For 64-Bit System

Download DOSBox(Chapter 3.1)

e 1.Download
e 2. Install
¢ 3. Run

Download Compiler(Chapter 3.2)

¢ Download
e |nstall

Configure DOSBox(Chapter 3.3)

e Edit configuration file

Build Program(Chapter 3.4)

® Run compiler

e New a source file

e Create and configure Project
e Build

e Upload

iPAC-8000 Series User Manual

Version: 1.0.7

For 32-Bit System

Download Compiler(Chapter 3.2)

e Download
e |nstall

Build Program(Chapter 3.4)

e Run compiler

e New a source file

¢ Create and configure Project
¢ Build

e Upload
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3.1. Download DOSBox

64-bit systems do not support 16-bit programs, 16-bit processes or 16-bit components.

Therefore, if you are running a 16-bit compiler on 64-bit Windows (such as Borland C ++ 3.1, Turbo
C ++ 3.0 or a program compiled by a 16-bit compiler), you may get an error message like below

photo.

Py

C\Users\user\Desktoplxsd.exe

| The version of this file is not compatible with the version of Windows you're running. Check
your computer's system infermation to see whether you need an x86 (32-bit) or x64 (64-bit)
version of the program, and then contact the software publisher.

DOSBox is an excellent solution for running the C compiler on 64-bit systems.

DOSBox simulates the environment in which DOS and DOS used to run, including memory
management and sound configuration, but has the functions of today’s computers.

On this appendix we will show you how to execute the 16-bit compiler.
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Step 1: Get the DOSBox Installer

The latest version of the DOSBox installer can be obtained from “SourceForge “web site.

http://sourceforge.net/projects/dosbox/

Step 2: Install the DOSBox

DOEBox.7...

After the installation has been completed, there will be a new short-cut for DOSBox on the

desktop.

Step 3: Run the DOSBox

Right-click the DOSBox, and then click “Run as

administrator”.

Tips & Warnings

i3 DOSBox 0.74-3 Installer Setup: License Agre...  —

0SBox v0.74-3 License

*

GMU GEMERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

53 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble
The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public

lirense iz intended to auarantee vour freedom to share and channe free

Cancel

v

B
bos
%

DOEBox0.74

Open

¥ Run as administrator '
Pin to Taskbar [é
Pin to Start Menu

Send to »

If you do not execute DOSBox as an administrator, the

installation of the compiler will fail.

Cut

Copy
Delete

Open file location

Two windows will be displayed.

One is the DOSBox Status Windows,

And another one is the main execution
window, which virtualizes a DOS

operating environment.

iPAC-8000 Series User Manual

Properties

Tor a short introduction for new users type: INTRO
For supported shell commands type: HELP

To activate the keymapper ctrl-F1.

For more information read the README file in the DOSBox directory.

HAVE FUN?
The DOSBox Team http://was.dosbox.com

[2:7\>SET BLASTER=nZ20 17 D1 HS T6

78>

Version: 1.0.7

B DOSBox0.74-3, Cpuspeed: 3000 cycles, Frameskip 0, Program: DOSBOX

To ad just the emulated CPU speed, use ctrl-Fi1 and ctrl-F1Z.

[ DosBox Status Window
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http://sourceforge.net/projects/dosbox/

3.2. Download Compiler

C is prized for its efficiency, and is the most popular programming language for writing
applications.

Before writing your first iPAC-8000 program, ensure that you have the necessary C/C++ compiler

and the corresponding functions library on your system.

Step 1: Download compiler

®  Turbo C/ C++(Borland Turbo C++ 1.01 (3.5))

https://winworldpc.com/product/turbo-c/1x

®  Borland C/ C++ (Borland CPP 3.1 and Application Frameworks (1992) (5.25-1.2mb))

https://winworldpc.com/product/borland-c/30
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https://winworldpc.com/product/turbo-c/1x
https://winworldpc.com/product/borland-c/30

Step 2: Extract the file and install compiler
Borland Turbo C++ 1.01 (3.5).7z
After you download the f||e unzip |t Borland CPP 3.1 and Application Frameworks (1992) (3.25-1.2mb).7z

Borland Turbo C++ 1.01 (3.5)
Borland CPP 3.1 and Application Framewaorks (1392) (5.25-1.2mb)

Tips & Warnings
[ caec
| am used to renaming the folder and moving it to disk c. - 8 e
BC3.1 2019/6/28 T 1042 B
It will make the following installation steps easier. . Cf“TC' .
TC1.01
\_I\_ISTA_LL E‘XE o
Extract all .img files, there will be an “install.exe”. T EE /5714 £ 1030

For 32-bit system, you can just execute the “install.exe” and start to install the compiler.
But, for 64-bit system, you have to run this program in DOSBox, check the step 3 for more detail.

The following steps will use “Borland C” as an example.
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Step 3: Run the install.exe
For 32-bit system, run the install.exe will be fine.

Therefore, for 64-bit system, you need to run DOSBox and mounting a drive as a specific directory

where you extract the files, then execute the “install.exe”.

To install Borland C++, please type the commands below.

[53]
Welcome to DOSBox vO.74-3
mount C C\BC For a short introduction for new users type: INTRO
For supported shell commands type: HELP

C: To adjust the emulated CPU speed, use ctrl-Fil and ctrl-F1Z.
. To activate the keymapper ctrl-Fi.
For more information read the README file in the DOSBox directory.

cd BC3.1 woum e

The DOSBox Team hitp:.aaas.dosbox.com

[2:\>SET BLASTER=AZ20 17 D1 HS Te

install.exe
[Z:\>mount C C:\BC
IDrive C is mounted as local directory C:NBCN

i\oed BC3.1

:NBC3.1>install

To install Turbo C++, please type the commands below.

]
mou nt C C.\TC Welcome to DOSBox v0.74-3

For a short introduction for mew users type: INTRO
For supported shell commands type: HELP

& To adjust the emulated CPU speed, use ctrl-F1l and ctrl-F1Z.
To activate the keymapper ctrl-Fi.
cd TC1.01

For more information read the README file in the DOSBox directory.

HAVE FUN?
The DOSBox Team http:s waas.dosbox.com

install.exe Z:\>SET BLASTER=AZZO 17 D1 HS T6

2 omount © ciNTC
brive C is mounted as local directory c:NTCN

iN>od TC1.01

NTC1.@1>install.exe_

Tips & Warnings

In some cases, the path “C:\” may not able to be mounted.

Try to type a different path like “C:\xxx”, or mount another disk will be fine.

3,Cpuspeed: 3000 cycles, Frameskip 0, Program: DOSBOX

Welcome to DOSBox vO.74-3 UWelcome to DOSBox vO.74-3

For a short introduction for mew users type: INTRO For a short introduction for new users type: INTRO
For supported shell commands type: HELP For supported shell commands type: HEL

To adjust the emulated CPU speed, use cirl-Fil and ctrl-Fiz. To adjust the emulated CPU speed, use ctrl-Fil and ctrl-Fiz.
To activate the keumavper ctrl-Fi. To activate the keumawper ctrl-Fi.
For more information read the README file in the DOSBox directory. For more information read the README file in the DOSBox directory.

HAUE FUN? HAUE FUN?
The DOSBox Team http:/ was.dosbhox.com The DOSBox Team http!//uaas.dosbox.com

[Z:\>SET BLASTER=AZ220 I? D1 H5 T6 iN\>SET BLASTER=AZZO [? D1 HS T6

Z:x>mount ¢ civ \>mount € C:NBC
Mounting c:\ is NOT recommended. Please mount a (sub)directory mext time. rive C is mounted as local directory C:N\BCN
Prive C is mounted as local directory c:»

N>

2:8r B DOSBox 0.74-3, Cpu speed: 3000 cycles, Frameskip 0, Program: DOSEOX

Welcome to DOSBox vO.74-3

For a short introduction for mew users type: INTRO
For supported shell commands type: HELP

To ad just the emnlated CPU speed, use ctrl-F11 and ctrl-F1Z.
To activate the keymapper ctrl Fi.
For more information read the README file in the DOSBox directory.

HAVE FUN?
The DOSBox Team http://wasi.dosbox.com

Z:\>SET BLASTER=AZZO 1?7 D1 HS T6

Z: >mount. £ £ i
Drive F is mounted as local directory f:\

22N>,
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The following left side photos are screenshots of the Borland C++ installation process.

And the right side photos are screenshots of the Turbo C++ installation process.

Step 3: Press “Enter” to continue

[ DOSBox 0.74-3, Cpuspeed: 2000 cycles, Frameskip 0, Program: INSTALL

Borland C++ 3.0 Installation Utility | | Turbo C++ Znd Edition Installation Utility |

| Copyright (c) 1991 by Borland International, Inc. | | Copyright (c) 1991 by Borland Internatiomal, Inc. |

Install Utility
Welcome to the Borland Ce+ installation program. This
program will copy the files needed to install Borland C++
on your system. You will need about 29 megabutes of
available disk space to install all options. fn
additional 5 megabytes of workspace is required during
installation. If your HD's cluster size exceeds 4k bytes
1 wisk Space cequired will increase accordingly.

ress ENTER to ¢ ntinue, ESC to quit.

Install Utility
Welcome to the Turbo C++ installation program. This
program will copy the files needed to install Turbo C++ on
your system. You will meed about 7.5 megabytes of
available disk space if you wish to install all the memory
models. wmack the examples, and copy the Tour files.

ress ENTER to ¢ ntinue, ESC to quit.

ENTER-Continue ESC-Cancel ENTER-Continue ESC-Cancel

Step 4: Type the drive which the files are located

=] i

Borland C++ 3.0 Installation Utility | | Turbo C++ 2Znd Edition Installation Utility

| Enter the SOURCE drive © use: C Enter the SOURCE driv  to use: C |.

Description Description
Enter the drive from which you wish the INSTALL utility to copy files. Enter the drive from which you wish the INSTALL utility to copy files.
Typically, this is the drive that contains the INSTALL disk. Typically, this is the drive that contains the INSTALL disk.

_ ENTER-Select E: ncel ) o ) ENTER-Select ESC-Cancel

Step 5: Enter the path of the directory that the files are located

| Borland C++ 3.1 & Application Frameworks Installation | Turbo C++ 2nd Edition Installation Utility

Description Description
Enter the path to the directory containing the Borland C++ files. Enter the path to the directory containing the Turbo C++ files.

ENTER-Select ESC-Cancel ENTER-Select ESC-Cancel
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Step 6: Change directory to C:\ and Start installation

Borland C++ 3.1 & Application Frameworks Installation

Turbo € Dlrectory
les Subdire ‘ory: C \TC\BIN
F TN THAT
Library Subdirectory: UINIALIB
BGI Subdirector: C:NTCNBGI
C:
C:
C:

CoRamC 1 W

C NWINDOWS 1
Install Dptluns _. aSM TPROF TV CLASS BGI DOC 1
Examples Uptluns s C/C++ TD TASM TPROF WIN RW OWL TU 1
Windows Optioms. .. WIN DEU31 RW OWL DEBUG GRPS 1
DOS Library Models. . SMCLHSRC1

ary
HEﬂdEl‘ Files Subdirectu. |

Tour Subdirectory: NTCNTOUR
Class Library Subdirectory: NTCNCLASSLIB
Examples Subdirectory: NTCAERAMPLES
Install Tour:

Unpack Examples :

Memory Models. ..

Start Installation

Description

Selecting this option will allow you to change directories where the

Borland C++ files are to be copied. By default the files are copied to
default directories.

Start Installation

Description
Press ENTER to change the directory in which to place the Turbo C++
executable files and system files. This includes the configuration files
and the help filc.

Fi-Help F9-Start the installation ENTER-Select ESC-Previous Fi-Help F3-Start the installation ENTER-Select ESC-Previous

Borland Ce++ 3 1 .° 0 “on Frameworks Installation

Debugger =

Windows D|| Tasm Dir:

Install Of Profiler Dir:

Examples || Workshap Dir:

Windows Of OUWL Dir:

DOS Libraf ™ Dir:

———|| RTL Dir: :

Start Ins|| Include Dir: C:NINCLUDE
Library Dir: C:\LIB

BGI Dir: CiNBGI
ClassLib Dir: C:\CLASSLIB
Examples Dil CiNEXAMPLESN. . .

Install Of Profiler Dir:
Dxanples | Workshop Dir:
Hindous 0

DOS Libra

:NINCLUDE

:\LIB

NBGI

ClassLib Dir: C:N\CLASSLIB
Examples Dir: C:NEXAMPLESN. . .

Start Ins

Description
Press ENTER to change the Borland C++ 3.1 & Application Framworks base
directo

Description
Press ENTER to change the Borland C++ 3.1 & Application Framworks base
directory.

Fi-Help ENTER-Select ESC-Previous Fi-Help ENTER-Select ESC-Previous

Borland C++ 3.1 & Application Frameworks Installation

Borland C++ 3.1 & Application Frameworks Installation

Directories... c:N ]
Windouws Di C:\WINDOWS 1
Install Uptluns oo CMD IDE TD TASM TPROF TV CLASS EGI DOC 1
Examples Options. .. CsC++ TD TASM TPROF WIN RW OWL TV 1
l-linduus Dptions. WIN DEV31 RW OWL DEBUG GRPS 1

Lauiury e SMCLHSRC1

L[St mstatiation B

Description
Selecting this option will I\Egm copying files to your hard drive into the
directories specified aboue

Directories... c:N ]
Windows Dir... C:\WINDOWS 1
Install Options... CMD IDE TD TASM TPROF TV CLASS BGI DOC 1
Examples Optioms. .. CsC++ TD TASM TPROF WIN RW OUWL TV 1
Ulllﬂl]l-S Dotions. .. WIN DEV31 RW OWL DEBUG GRPS 1

Limury e SMCLHSRC1

UStart tstallation

Description
Selecting this option will begin copying files to your hard drive into the
directories specified above.

Fi-Help F3-Start the installation ENTER-Select ESC-Previous Fi-Help F9-Start the installation ENTER-Select ESC-Previous

Step 7: Press any key to continue

Turbo C++ 2nd Edition Installation Utility

Warning: Unable to confirm that the Windows
directory you specified in the DIRECTORIES menu
>> C:\WINDOUS
is a valid Windows directory.

The file WIN.INI must be in this directory for
verification. If you selected "Yes" to Create
Borland Group or TDDEBUG.386 these options will
not be installed.

The file TDW.INI will now be created in your
BIN directory and must be moved to your Windows
directory. Flease refer to your TDW
documentation for information concerning this
file.

Turbo C++ is mow installed on your system. All
the necessary files have been copied to your
hard drive and a configuration file has been
created for the command-line version of the
compiler. You should now read the README file by
typing README and pressing ENTER in your Turbo
C++ directory. Next, make sure the line:
FILES
is in your CONFIG.SYS file and C:\BIN is in your
Executing: | path. For example:
C:NBINNU[ — PATH=C:\BIN:C:NBIN
Executing: Press any key to continue
CiNBIMNT
Executing
C:\BINUNZIP.EXE TC.ZIP C:\BIN
Exceuting:
C:NBINNTHELP .COM +FC:NBINNTCHELE .TCH M

To continue the installation using the curremt
configuration, press any key.

To specify another windows directory press any
key, then press esc. Find and note down the full
path of your Windows directory. Restart the
install program, and specify the correct Windows
directory in the *DIRECTORIES’ memu.

fny Key-Cont inue finy key-Continue
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Borland C++ 3.1 & Application Frameworks Installation

Turbo C++ Znd Edition Installation Utility

Varning: Unable to locate your
WINDOWSNSYSTEM dircctory. The file BWCC.DLL
will now be installed in your BarlamdC++ binary
files directory: C:\BIN.
Because of this change you "MUST" have the
BorlandC++ binary files directory on your path.
C:NBIN\B| For example
Executing:
C:NBINNU
Executing:
C:NBINNUNZIP.EXE —o CiN\BC3.1NBIN.ZIP C:iNBIN
Execut ing:
C:\BIN\UNZIP.EXE —o Ci\BC3.1\BINDLL.ZIP C:\BIN
Exccuting:
C:NBINNUNZIP.EXE —o Ci\BC3.1\BINSRC.ZIP C:NBIN

fAny Key-Continue

Turbo C++ Directory:
Binary Files Subdirectory:

C:\
C:\BIN

For a tutorial on the Turbo C++ integrated
cnvironment, change to the Turbo Cr+ Tour
directory and run the Turbo C++ Tour.

For example:

C:\TOUR
TCTOUR

Change to:
C:NBINNU[ And type:
Excouting:

C:\BINNU
Excouting:

C:\BINNTHELP.COM -W —FC:\BINNTCHELP . TCH
Executing:

C:NBINNUNZIP.EXE TC.ZIP C:NBIN
Executing:

C:NBINNTHELP.COM /FC:NBINNTCHELE . TCH /M

Press any key to continue

finy key-Continue

Borland C++ 3.1 & Application Frameworks Installation

Borland C++ 3.1 & fApplication Framcworks is now
installed on your system. A1l the necessary
files have been copied to your hard drive. If
you selected 'YES' to install the command-line
version of the compiler, a configuration file
has been created.  Make surc the line:

FILES = 20
is in your CONFIG.SYS file and C:NBIN is in your
path. For example:

Executing: PATH=C:

C:NBINNU

Creating £il

CI\BINNT

Executing:

C:NBINNUNZIP.EXE —o C:\BINNWHELP3 CiNBIN

Execut ing:

C:\BIN\UNZIP.EXE —o C:\BIN\TASM C:\BIN

Press any key to uiew the readme file.

Any Key-Continue

05-19-<0 15:24 + C:\README

1> Pglp Pgbn ESC=Exit Fi-Help

Step 8: Installation is complete

File Edit Search Run Compile Debug Project Options
NONAMEGO . CPP

Borland C++
Uersion 3.1
Copyright (c) 1996, 1992 by

Borland International, Inc.

F1 Help | Accept the settings in this dialog box

Window Help

Edit Search Run

Compile Debug Project Options
NONAMEGO

Turbo C++
Wersion 1.61
Copyright (c) 1990 by

Borland International, Inc.
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3.3. Configure DOSBox

Edit the configuration file to automatically run the compiler every time the DOSBox is executed.

The following steps will take Borla

Step 1: Edit the configuration f

nd C++ as an example.

ile of the DOSBox

The path of configuration file can be found in the Status Windows.

B posBox Status Window

Tips & Warnings Folder Options =
If you can’t find the configuration file in the location, you’ll have to -
*You can apply the view (such as Details or \;nns)thal
A enable the “show hidden files” option in the window properties to g

display the hidden files.

Advanced settings
Files and Folders
Aiways show icons, never thumbnails
Aways show menus
] Display fil icon on thumbnais
] Display fil size information in folder tips

Display the full path in the ttle bar
Hidden fles and folders
Don't show hidden files. folders, or diives
5
Hide empty drives in the Computer folder
Hide extensions for known fil types
] Hde protected operating system filss (Recommended)  ~

| Restore Defaus

[ ok |[ Comcel |[ mepy |

Step 2: Scroll down to the bottom of the configuration file and Type the commands to
mount the drive and set path

For example:

[autoexec]

# Lines in this section will be run at startup.

# You can put your MOUNT lines here.

Mount C C:\BC

C:
path C:\BIN
BC.exe

7)) dosbox-0.74-3 conf - £=E
EEF #/EE B/RO) BWRV) HH

1px=false
[autoexec]

# You can put wour MOUNT lines here.
ount © C:hEC

path clBIN
BC.exe

<

iPAC-8000 Series User Manual

# ipx: Enable ipx over UDR/IP emunlation.

# Lines in this section will he mn at startup.

£ 2505 E117 100%  Windows (CRLF) UTF-8
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[l DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC

Save the configuration file and restart DOSBox.

It will automatically execute the compiler.

Tips & Warnings

If you want to specify the directoey every time you start the DOSBox.

A Add “CD” command to change the directory.
[autoexec]

# Lines in this section will be run at startup.
# You can put your MOUNT lines here.

mount C C:\BC [ dosbox-074-3.conf - £ - O
. BEF £=HE #IO BEV) =B
mount F F.\ W ipx: Enable ipx over UDP/IP emulation.
ipx=false
path C:\BIN P
[autoexec]
W Lines In this sectlon will be run at startup,
F:\ # ¥ou can put your MOTINT lines here.
ount C C::BC
. ount F F:
CD F:\Project btk c\BIN
D F:\Project
BC.exe FC. exe
<
=2515 2045 100%  Windows (CRLF)  UTF-8

BC

1 Open Project File

Open Project File

F
o
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3.4. Build Program

There are several APIs for customizing the standard features and integrating with other
applications, devices and services.

Before creating the application, ensure them that you have installed. If they are not installed,
please refer to “section 2.2.1.Installing the iPAC-8000 header and libraries files”.

Here we assume you have installed the Borland C++ under the C driver root folder and the
iPAC-8000 APIs under the F driver root folder.

Then create a “Hello” folder for the following demonstrate.

I ¥ + | Project - m] *x
B3 2R BE -]
« T P
B~ uE . ~
= Hello
i lib
v £ >
2@EE ==
[ =llb - O X
=H =B &= (7]
« v 4 vlo | #E=lb p
FS =3 - E==Fit o
] 8000a.h 0 C/C++ Header
%3 2000alib Object File Library 179 KB
{
a
'_|V
2 EEE =
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Step 1: Run DOSBox and Compiler

After edit the configuration file, the compiler should be executed automatically.

Step 2: Select “New” from the “File” menu to create a new source file

B DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program: ~ BC — X
= JEiIE) Edit Search Run Compile Debug Project Options

Window Help

Open. .. F3
Save F2
3ave as...

Save all

Change dir. ..
Print
DOS shell

DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC - x

Alt+xX File Edit Search Run Compile Debug Project Options Window Help
- NONAMEXO.CPP ——

Quit

F1 Help F2 Save F3 Open Alt-F9 Compile F9 Make F10 Menu

Step 3: Type the following code. Note that the code is case-sensitive
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include “..\lib\8000a.h”
/* Include the header file that allows 8000a.lib functions to be used */

void main(void) E] _
= File Edit Search Run Compile Debug Project Options Window Help |
]l——————— NINMMER.CPF
#include <stdio.h>
#include <stdlib.h>
E3 Qn.Q 2 %k #include <string.h>
/ Initiate the 8000a libra ry / kinclude . .\1ib\B&0Ga.h"
void main()
. . {
|n|t|_|b()’ InitLib();

Print("Hello tt\rsnl'):

/* Print the message on the screen */
Print(“Hello "\r\n");
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Step 4: Save the source file in the Hello folder

(1) Select “Save” from the “File” menu.

(2) Find the “Hello” folder.  H

= JEile) Edit Search Run Compile Debug Project Options Window Help
(3) Named the file as “Hello”. |m NONAMEGO. CPP === 1=ty
(4) Press “Enter”.

|;i New
i 5 o =
.mill_:l.
1 e
i | Save all
¢ &l
= File Edit Search Run Compile Debugy Project Options
[# ] = NONAMEGO.CPP

|[#include <stdio.h>

(l#include <stdli

tinclude <strin

#include “..\1i

woid main() :\PRC «ECTSHELLONNONAME®Q . CFP_

< ———

Window Help
1=[11=

InitLib) iles

Window Help
1=[11=

Edit Search HRun Compile Debugy Project Options
NONAME®Q .CFP

Mtinclude <stdio.h>
| tinclude <stdli
<strin

"Ll e —
F&PROJECTSHELLONHe 1 1o .CPP “

InitLib iles

Print (" AN
-
ey

| 1+ = | Hello — O e
EH H*H B=R -name mask
« v »p
B == - *
[ HELLO.BAK 1 KE
[ ¢4 HELLO.CPP 1K
v £ >
2 @RS -
Tips & Warnings

You can write the code with any text editor that you are used to use.
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Step 5: Create a project (*.prj)

(1) Select “Open project...” from the “Project” menu.

(2) Find the “Hello” folder.

(3) Named the project as “Hello”. [1]———————————————— HELLO\HELL@

(4) Press “Enter”.

H
[nl

ftinclude <stdli
ttinclude <strin
#include "..5li
woid main()
i
InitLib
Print("

= File Edit Search BRun

ftinclude <stdio._h>

= File Edit Search Run Compile Debug JEFGGEEHt Options Window Help

1=[11=
#include <stdio.h> -

#include <stdlib.h>
#include <string.h>
tinclude "..\1ib\800Ga.h" Add item... L

void main() Delete item

Local ontinne

L]
= File Edit Search BRun Compile Debug Project Options
[8]—————— HELLONHELLO.CFP

ttinclude <stdio.h>

tinclude <stdli

ttinclude <strin

Hinclude “..\Li

Window Help
1=[11=

F :SPIOJECTSHELLON. P
i

Compile Debugy Project Options

Window Help
HELLONHELLO.CPP

1=[ 11

Project:

F1 Help 1Ins Add Del Delete "0 Dptions Space Includes 4 Edit F10 Menu
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Step 6: Add the necessary function libraries to the project (*.lib)

(1) Select “Add item...” from the “Project” menu.
(2) Add the source file (hello.cpp) and library (8000a.lib).
(3) Select “Done” to exit

B DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC — X

ycles, Frameskip 0, Program:  BC

F[ ]J=——— Add to Project List
| Files

HELLO.CPP

B DOSBox 0.74-3, Cpu speed: max 1009 cycles, Frameskip 0, Program:  BC - X

[/ = Add to Project List

N
F :\PROJECTNL IBN . =

Files

I seeen.LIB

% cycles, Frameskip 0, Program:

Pro ject: HELLO
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Step 7: Set the memory model to large

(1) Select “Compiler” from the “Options” menu and then select “Code generation...”.
(2) On “Model” option, select “Large”.
(3) Select “OK”.

B DOsBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC - s

B DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC - X

Step 8: Set the Floating Point to Emulation and the Instruction Set to 80186

(1) Select “Compiler” from the “Options” menu and then select “Advanced code generation...”.
(2) On “Floating Point” option, select “Emulation”.

(3) On “Instruction Set” option, select “80186”.

(4) Select “OK”.

E DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program EC — s

E DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC - X

[1 Advanced Code Generation
Floating Point
N
(+) Emulation

7
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Step 9: Set the include and library directories

(1) Select “Directories...” from the “Options” menu .

(2) On “Include Directories” option, specify the header file.

(3) On “Library Directories” option, specify the function library file.
(4) Select “OK”.

B DosBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC - X

B DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC

Directories

C:\NINCLUDE

Library Directories
C:\LIB
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Step 11: Select “Build all” from the “Compile” menu to build the project

g = | Hello
=B =3
« v 1
[ =l &
= BH
B zs

i Windows (C:)

- System (E:)

- WORKING (F)

[l ADATA UFD (G2) v

= File Window Help

1=[11]

[n]
i include

Edit Search Run [EGmpilel] Debuy Project Options

<stdio.h> Compile Alt+F9

tinclude <stdlib.h> Make F39
tinclude <string.h> Link
#include . .\1ib\8OGR [Build all

woid main()
{

Information. ..
InitL Remove messages

Print(

NN

|E

[n]
#include
ttinclude

File Edit Search Run Compile Debugy Project Options
= HELLO.CFP

Window Help
1=[11=

<stdio.h> |

<stdlib.h>

ttinclude <string.h>

#include "..\1ib\BOOGa.h"

void main()

{
InitLib();
Print("Hel

EXE file
Linking

: HELLOD.EXE
: C:BORLANDCMLIBMNCL .LIB

Total
2442

:]
:]

Link
PASS 2
(]
(]

Lines compiled:
Warnings:
Errors:

Available memory:

F9 Make F10 Menu

-

| HELLO BAK
G+ HELLO.CPP
[®] HELLO.EXE
1 HELLO.OB)

Tips & Warnings

The execute file will be named the same as the project name.
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Step 12: Select “Close project” from the “Project” menu to close the project
Close the project before exit DOSBox or Compiler

The project file will be generated after the project is closed.

B DOSBox 0.74-3, Cpu speed: max 100% cycles, Frameskip 0, Program:  BC — *

| = | Hello
&« v 4 « WORKING (F) » Project » Hello v O EZ Hello o
| E=ti) ~ =E BEuaE =il ~
=EER [ HELLO.BAK 2020/5/18 T4 0245 BAKEZ
E=h ¢4 HELLO.CPP 2020/5/18 T 0259  C++ Soun
i Windows (C) [} HELLO.DSK 2020/5/18 T4 04:34  DSKiE=
= System (E) [&] HELLO.EXE 2020/5/18 FE 0250 EEEE
. L= - H -
— WORKING (F) ##] HELLO.OBJ 2020/5/18 F=02:59  Object File
[ ADATAURD (6) @ HELLO.PRJ 2020/5/18 TS 04:30  PRIEE w
v £ >
6 EEE =

Tips & Warnings

A Do not click the “X” at the right-top corner of the window before you close the project.

Otherwise, the project will not be generated or saved.
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Step 12: Boot the iPAC-8000 into initial mode

Make sure the switch placed in the “Init” position.

. Init
Lock

Run

e

I‘[E’WW

=

Step 13: Create an autoexec.bat file

(1) Open the “Notepad”
(2) Type the “HELLO.exe”

(3) Save the file and named it as autoexec.bat

I Untitled - Notepad  [= |[B1](X]

File Edit Format Mew Help
HELLD. exg|
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Step 14: Upload programs to iPAC-8000 using MiniOS7 Utility

For more detailed information about this process, please refer to section “2.5.1. Establishing a

connection”

P4 MiniOS7T Utility Yerion 3.1.7
|__;.;|File 9 Connecktion + < Command Configuration ] Tools @Help -

Look i | (5 Mini057_Ltility w Lack in: | Disk & v @@

MHame Size | Tupe Mo M ame Size b odified
[ bim File: Folder Q 1] hella, exe 138928 2008/6/9 .
[ FIRMwWARE File: Folder 91 aLtOERE, .. 28 20057849
[ 05_IMAGE File Falder

ﬂj icpdas 1EE  Intemet Shortz
%] lnadz32.dI OKE

@ MiniO57_Utility. chrn 1,025KE

One is the “Hello”
application file, and the
other is the
“autoexec.bat” batch
file
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4. APIs and Demo References

There are several APls and demo programs that have been designed for iPAC-8000. You can
examine the APIs and demo source code, which includes numerous functions and comments, to

familiarize yourself with the MiniOS7 APIs and quickly develop your own applications quickly by

modifying these demo programs.

The following table lists the iPAC-8000 APIs grouped by functional category.

Description ‘ Header File | Library

CPU driver 8000a.h 8000a.lib

DCON driver DCON_FUN.h DCON_8KL.LIB

TCP/IP driver Tcpip32.h tcp2dm32.lib

Framework driver MFW.h MFW09313.LIB

Xserver driver VXCOMM.H V8a_3230.lib

microSD driver microSD.h SD_V105.LIB

Flash memory driver MFS.h MFS_V212.LIB
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» System Structure

Usars oy MiniOS7
Basic Solution ésle“f,e,' Framework
EFF:IrEﬁJ gl Solution
brany; : _
L y V8a_3230.lib FW_09313.Lib
Cevel VXCOMM.H MFW.h
n
tcp2dm32.1ib
Tcpip32.h
8000a.lib
8000a.h
Handware
[Fevel Hardware
- 5-Digit
1/0
mOdU|e .....
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4.1. MiniOS7 API

MiniOS7 APl is the core API set; it allows developers to access core iPAC-8000, it contains most of

the methods and functions you would use to utilize iPAC-8000 in your application.

The following provides a brief introduction to the functions of MiniOS7 API.

Functions Library — 8000a.lib

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

pre-defined functions related to iPAC-8000

Header File — 8000a.h

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

the MiniOS7 API.

Standard 10

MiniOS7
API

Progra_ FunCtiOHS
mmable 10

Timer

and

WatchDogT
imer
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For full usage information regarding the description, prototype and the arguments of the functions,
please refer to the “MiniOS7 APl Functions User Manual” located at:

https://www.icpdas.com/en/download/show.php?num=1057&model=iP-8411

S« Options » X
i
E @ 1. Library Selection for All -71884-80
E =04 2. COM Ports Functions
¥ Adobe Reader - [MiniOS7_API pdf] =] . ) ;
= Eb Eli Vew Documen IUU WindowHelp E‘E 2.1 Commaon Functions™ariables
3 HSEVBECUPY = 6 l.ia-jSearch |L.':;|IbSalec:l : i E 211 |r‘ISTEI||CI:|rT| %ﬁmline-@
_ o ’
B omns - x & 4 2.1.2 bCtsChanged_x -
2 [% 1. Library Selection for All -7188/-80 % 0
g ey 2 COM}::‘DHS Functions fg E 2.1.3 CUFCTS_}{
= EHDY 2.1 Common Functions/variables ]
ie: 4201 InstaliCom % E 214 CurlTE_x
B | [ B2z e o % 2.1.5 fCtsControlMode_x
vl X urCTs_x LY
: %21 4 CurRTS x D52.15 fRtsControlMode_x
& 2148 fCtzControlMode x
- % 218 MisContralMode_x @ 2.1.7 ClearCom
LT s [42.1.8 ClearTxBuffer
0% 213 DataSizelnCom ;
% 2.1.10 GetTxBufferFreeSize E 2.1.9 DataSizelnCom
%21 11 GetCtsStatus D4 2.1.10 GetTxBufferFreeSize -
2.1.12 InstallCominputData I
Bt ecom 3 2.1.11 GetCtsStatus o) |
g %;] E :ifnufu:;put;mm 5 2.1.12 InstallCominputData h |
|5 [3 2116 IsDetectBreak
E 22117 printCom IE 2.1.13 IsCom —
; %2.1 18 RestoraCorn IE 21 ']_.'1 IsT}{BufEmp‘t}f G—
2.1.19 ReadCom —
[ 2120 ReadComn . 5 2.1.15 IsComOutBufEmpty
g |E| etCormTimenu
U l‘D}i j; :eigom;mlﬁuftferSize E E 21 15 ISDETEEtBrEE‘k
u =) sl.ontrolivliooe = H
. Ezmas:mc tralMod )! E %2.1.1? printCorm I
a5 = 2.1.18 RestoreCom (=]
d 342119 ReadCom
0w
E [ 2.1.20 ReadCaomn
E % 2.1.21 SetComTimeout
42122 SetComPorBufferSize
D4 2.1.23 SetCtsControlMode o
< b
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https://www.icpdas.com/en/download/show.php?num=1057&model=iP-8411

The following table lists the demo programs grouped by functional category.

» Basic
Folder Demo ‘ Explanation
Fil Config_1 Basic Reads information from a text file (basic).
ile
Config_2_Advanced | Reads a config file (text file)(advanced).
Hello_C . ) .
Hello Reads the library version and flash memory size.
Hello_C++
Reset Resets the software.
Runprog Illustrates how to select an item and run it.
Misc Serial [llustrates how to retrieve 64-bit hardware unique serial number.
Watchdog Enables the WDT or bypasses the enable WatchDog function.
SystemKey Shows how to operate the system key function simply and easily.
Smmi
Led Shows how to control the red LED and 7-segment display.
Battery_Backup_SRA )
Memory M Shows how to read or write to the 256K/512K byte battery backup.
DateTime DateTime Shows how to read and write the date and time from the RTC.
(1) Shows how to write a function to input data.
C_Style_IO (2) Shows how to receive a string.
(3) Shows how to use a C function: sscanf or just use Scanf()
Receives data from COM port.
Receive Slv_COM.c is in non-blocked mode
Com port Receive.c is in blocked mode.
Slv COM A slave COM Port demo for (request/reply) or (command/response)
v
- applications.
ToCom_In_Out Illustrates how to Read/Write byte data via COM Port.
For more information about these demo programs, please refer to:
https://www.icpdas.com/en/download/show.php?num=3065&model=iP-8411
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https://www.icpdas.com/en/download/show.php?num=3065&model=iP-8411

» 1-8k and 1-87k 1/0 series modules for 1/0 Slot Applications

Folder ‘ Demo ‘ Explanation
8K DI This demo program is used by 8K series DI modules,
- such as 8040, 8051., etc.
8073 This demo program is used for 8073 General
Functions.
I0_in_Slot - - -
87K DI This demo program is used by 87K series DI
- modules in ComO, such as 87040, 87051, etc.
This demo program is used by the 87024 AO
87024
module.

... more demo programs

» 1I-7K and 1-87k series modules for RS-485 Network Applications

Folder

7K 87K_for_Com

‘ Demo

7K87K_DI_for_Com

‘ Explanation

“COM Port” can be used to connect and

7K87K_DO_for_Com

controll-7k or 1-87k series modules.

7K87K_Al_for_Com

® For iPAC-8000 module and can use,

AO_22_26_for_Com

COM2, COM3.
® For iPAC-8000 module and (CPU 40 and

AO_024 for_Com

80M) can use, COM3, COM4.
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4.1.1. MiniOS7 API for Library initialization and General Functions

®The MiniOS7 API provides a number of functions that you'll find useful for retrieving information
about iPAC-8000 system, the hardware, and other hardware that may be running on the same

network. This information is often useful for avoiding problems.

®The iPAC-8000 has a 64-bit hardware serial number that is unique and individual. The user can

add a checking mechanism to their application program to prevent software from pirating.

® The flash memory size
® The 8000a library version GEEEE
® The system serial number | s OOOC

o

MiniOS7 API has a variety of functions available. The following provides a brief introduction to

some of the most common functions.

API for initiating the 8000a library

InitLib()

This is an important function. It must be called before any other functions are called in the
8000a library.

API for checking the flash memory size

1s8000()

The 1s8000 () have to be called in order to check the flash memory size.

API for getting the version of the 8000a library

GetLibVersion()

The GetLibVersion() have to be called in order to get the version of the 8000a library.
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API for getting the system serial number

5. GetSerialNumber()

The GetSerialNumber() have to be called in order to prevent

software piracy and ensure that the software is installed for an
intended iPAC-8000 only.

Tips & Warnings

*  The 64-bit system serial number is unique and individual. When the
A application program read the system serial number by calling
GetSerialNumber (), the application program can only run on the first
iPAC-8000.

*  The 64-bit serial number can also be checked by using a MiniOS7
command “VER”.

il b
7188XW 1.31 [COM1:115200,N,8,1],FC=0,CTS=1, DIR:C:\ICPDAS\MW?
rin Key Thread. .. ]Current set: Use COMT 115200,N

MiniOs7_Utility do

OE(B0MHz) Ver. 2.04 bui
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API for getting the Net ID

GetNetld()

The GetNetld () have to be called in order to get the Net ID.

API for getting number of I/O Slots

- ’ GO

& oo.-'

GetNumberOfSlot()

The GetNumberOfSlot() have to be called in order to get number
of I/0 slots.

API for getting number of COM ports

GetComportNumber()

The GetComportNumber() have to be called in order to get

number of COM ports. No. of COM ports
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For example,read the system information.

#include “8000a.h”
void main(void)
{
inti,iType,iVer,ild,iSlot,iPort;
char cSN[8];
InitLib();
iType=Is8000();
if(iType){
iVer=GetLibVersion();
ild=GetNetld();
iSlot=GetNumberOfSlot();
iPort=GetComportNumber();
Print(“Hello 8000!\n\r”);
Print(“Flash Memory: %d K)\n\r”,iType);
Print(“Library Version: %d.%02d\n\r”,iVer>>8,iVer&0xff);
Print(“Serial Number: “);
GetSerialNumber(cSN);
for(i=0;i<8;i++){
Print(“%02X “,cSN[i]&0xff);
}
Print(“\n\rNetwork Address: %d\n\r”,ild);
Print(“No. of 1/0 slot: %d\n\r”,iSlot);
Print(“No. of COM Port: %d\n\r”,iPort);
}
else{

Print(“Hello PC!, this program is not run under 8000.”);
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The result of this example is shown in the figure below.

7188XW 1.31 [COM1:115200,N,8,1],FC=0,CTS=1, DIR=C\ICPDAS\MiniOS7_Utility_dotNet\bin |£l@kéj

iPAC-8000 Series User Manual Version: 1.0.7 Page: 80

Copyright © 2018ICP DAS Co., Ltd. All Rights Reserved. D<E-mail: service@icpdas.com



4.1.2. MiniOS7 API for COM Port

The iPAC-8000 provides five built-in COM ports.

4.1.2.1. 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

Tips & Warnings

you use the COM1 port, you'll have the alternative of MiniOS7 COM ports
functions or (C style) Standard COM port functions. If you choose the ones,

c (C style) Standard COM port functions only can be used with the COM1, if

then another cannot be used.

The table below summarizes the results of the comparison between MiniOS7 COM port functions

and (C style) Standard COM port functions:

Types of
Buffer Functions
Functions
MiniOS7
1, 2, etc. 1 KB 1KB IsCom() ToCom() ReadCom() | printCom()

COM port

(C style) Puts()

Standard 1 512 Bytes 256 Bytes Kbhit() Getch() Print()
COM port Putch()
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4.1.2.2. API for MiniOS7 COM port

API for using COM ports

InstallCom()

Before any COM Port can be used, the driver must be initiated by calling InstallCom().

RestoreCom()

If the program calls InstallCom(), the RestoreCom()must be called to release the COM Port

driver.

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

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

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.

API for sending data to COM ports

ToCom()

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

iPAC-8000 Series User Manual Version: 1.0.7 Page: 82

Copyright © 2018ICP DAS Co., Ltd. All Rights Reserved. D<E-mail: service@icpdas.com



For example, read and receive data through the COM1.

#include <stdio.h>

#include “8000a.h”

void main(void)

{
int quit=0, data;

InitLib();/* Initiate the 8000a library */
InstallCom(1, 115200, 8, 0, 1);/* Initiate the COM1 */

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

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

printCom()

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

For example, show data from the COM1 port.

#include <stdio.h>

#include “8000a.h”

void main(void)

{

inti;

/* Initiate the 8000a library */

InitLib();

InstallCom(1, 115200, 8, 0,1);  /* Initiate the COM1 */

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);/* Release the COM1 */

}
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4.1.2.3. API for standard COM port

The standard COM port is used to upload program from PC to the iPAC-8000.

Tips & Warnings

(C style) Standard COM port functions only can be used with the COM1 port,
the following configurations of the COM1 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

Kbhit()

Before reading data from standard 1/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 1/O port

Getch()

After kbhit() confirms that the input buffer contains data, the Getch() must be called to read
data from the input buffer.

API for sending data to standard 1/O port

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

Putch( ) — For sending one character

Before sending data to standard 1/O port, the Putch() must be called to send data to COM
Port.
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API for showing data from standard I/O port

Print()

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

For example, read and receive data through COM1.

#include<stdio.h>

#include “8000a.h”

void main(void)

{
int quit=0, data;

InitLib();  /* Initiate the 8000a 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’ is received, exit the program */
}

}

}
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For example, show data through COM1.

#include <stdio.h>

#include “8000a.h”

void main(void)

{

inti;

/* Initiate the 8000a library */
InitLib();
for(i=0;i<10;i++)
{
Print(“Test %d\n\r”,i);
}
}
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4.1.2.4. Port functions Comparison

For example, show the ASCII code.

MiniOS7 COM port functions

#include<stdio.h>

#include “8000a.h”

void main(void)

{

unsigned char item;

InitLib();

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

printCom(1,”Hits any key.\n");

for(;;) {

if(IsCom(1)) {
item=ReadCom(1);
if(item=="q’){
return;
}
else{
printCom(1,”---------- \n\r");
printCom(1,”char:”);

ToCom(1,item);

}
}

}
Delay(10);

RestoreCom(1);

}

printCom(1,”Hit the ESC to exit!\n”);

printCom(1,”\n\rASCll(%c)\n\r”,item);
printCom(1,“Hex(%02X)\n\r”,item);

Standard COM port functions

#include<stdio.h>
#include “8000a.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:“);
Putch(item);
Print(“\n\rASCII(%c)\n\r”,item);
Print(“Hex(%02X)\n\r”,item);
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4.1.2.5. 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 can refer to “slave_com” demo.

Request

For a request/response

application,please refer to

“clave com” demn

Response

Request Response
Debug information: Command1
“ Commandl
Debug information: Command?2
- Command?2
Q Debug information: Quick program
Other command Debug information: Unknown command
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4.1.3. MiniOS7 API for I/O Modules

The iPAC-8000 equip a RS-485 communication interface, COM2, to access I-7K series I/0 modules
for a wide range of RS-485 network application, as shown below.

——
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Steps to communicate with i-7K series I/0O 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, senda command ‘S01M’ to I-7K I/0O module for getting the module name.

#include <stdio.h>

#include “8000a.h”

void main(void)

{

unsigned char InBuf0[60];

InitLib();  /* Initiate the 8000a library */

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

SendCmdTo7000(2,”S01M”,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); /* Release the COM1 */

RestoreCom(2); /* Release the COM2 */

}
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4.1.4. MiniOS7 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.

API for writing data to the EEPROM

EE_WriteEnable() System(Block O ~ 6)

Before writing data to the EEPROM, the
EE_WriteEnable() must be called to write-enable the il

EEPROM.

EE_WriteProtect()

After the data has finished being written to the
EEPROM, the EE_WriteProtect() must be called to in
order to write-protect the EEPROM.

Reserved for system use(Block 8 ~ 31)

EE_MultiWrite()

After using the EE_WriteEnable() to write-enable
EEPROM, the EE_MultiWrite()must be called to write
the data.

API for reading data from the EEPROM

For user(Block 32 ~ 64)

EE_MultiRead()

The EE_WriteEnable() must be called to read data
from the EEPROM no matter what the current mode
is.
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For example, write data to blockl, address 10 of the EEPROM:

#include <stdio.h>

#include “8000a.h”

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

InitLib();  /* Initiate the 8000a library */
EE_WriteEnable();
EE_MultiWrite(1,10,1,&data);
EE_WriteProtect();

EE_MultiRead(1,10,1,&data2); /* Now data2=data=0x55 */
}
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4.1.5. MiniOS7 API for Flash Memory

®The iPAC-8000 module contains 512 Kbytes of Flash memory.

®MiniOS7 uses the last 64K bytes;the other parts of the memory are used to store user programs
or data.

®Each bit of the Flash memory only can be written from 1 to 0 and cannot be written from 0 to 1.

eBefore any data can be written to the Flash memory, the flash must be erased, first which returns

all data to OxFF, meaning that all data bits are set to “1”. Once there is completed, new data can

be written.
0x 8000
Free: 448 K bytes
e
MiniOS7: 64 K bytes 0 x 9000
; —
Total Size: 512 K bytes 0 x A0OO
I, s000
I 6. cooo
0 x EO0O0
MiniOS7 0 x FO0O

API for writing data to the Flash Memory

EraseFlash()

The only way to change the data from 0 to 1 is to call the EraseFlash() function to erase a
block from the Flash Memory.

API for writing data to the Flash Memory

FlashWrite()

The FlashWrite() must be called to write data to the Flash Memory.
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API for reading data from the Flash Memory

FlashRead()

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

For example, write an integer to segment 0xD00O, offset 0x1234 of the Flash memory.
#include <stdio.h>
#include “8000a.h”
void main(void)
{
int data=0xAA55, data2;
char *dataptr;
int *dataptr2;
InitLib();  /* Initiate the 8000a library */
EraseFlash(0xd000);  /* Erase a block from the Flash Memory */
dataptr=(char *)&data;
FlashWrite(0xd000,0x1234, *dataptr++);
FlashWrite(0Oxd000,0x1235, *dataptr);
/* Read data from the Flash Memory (method 1) */
dataprt=(char *)&data2;
*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;

}
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4.1.6. MiniOS7 API for NVRAM

®The iPAC-8000 equip 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 EEPROMboth 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

WriteNVRAM)()

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

API for reading data from the NVRAM

ReadNVRAM()

The ReadNVRAM() must be called in order to write data to the NVRAM.
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For example, write data to the NVRAM address 0.

#include <stdio.h>

#include “8000a.h”

void main(void)

{

int data=0x55, data2;

InitLib();  /* Initiate the 8000a library */
WriteNVRAM(0,data);

data2=ReadNVRAM(0); /* Now data2=data=0x55 */

}

For example, write an integer (two bytes) to NVRAM.
#include <stdio.h>

#include “8000a.h”

void main(void)

{
int data=0xAA55, data2;

char *dataptr=(char *)&data;

InitLib();  /* Initiate the 8000a library */

WriteNVRAM(O, *dataptr); /* Write the low byte */
WriteNVRAM(1, *dataptr+1);  /* Write the high byte */

dataptr=(char *) &data2;

*dataptr=ReadNVRAM(0);  /* Read the low byte */
(*dataptr+1)=ReadNVRAM(1);  /* Read the high byte */

}
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4.1.7. MiniOS7 API for SMMI

The iPAC-8000has4 programmable system keys(MODE, UP, DOWN and SET)and 3 programmable
LED indicators(L1, L2 and L3), which can be set to show/play/pause the countdown timer, run the

special program, and so on.

3 Programmable LED Indicators

API for clearing all data in the system key input buffer

ClearSystemKey()

Before setting any system keys, the ClearSystemKey() must be called to clear all data in the
system key input buffer.

API for checking there is any data in the system key input buffer.

IsSystemKey ()

Before reading data from system keys, the IsSystemKey() must be called to check whether

there is any data currently in the system key input buffer.

API for reading data from system key

GetSystemKey ()

After IsSystemKey() confirms that the input buffer has data, the GetSystemKey() must be

called to read the data from the system key input buffer.

API for setting the LED status

SetLedL1/2/3()

The SetLedL1/2/3()have to be called in order to set the LED status.
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For example, set buttons to set LED indicators.

#include”8000a.h”
void main(void)
{
int quit=0;
InitLib();
ClearSystemKey();
while(!quit){
if(IsSystemKey()){/* Check if there is any data in the system key input buffer */
switch(GetSystemKey()){
case SKEY_UP:
SetLedL1(2);
break;
case SKEY_DOWN:
SetLedL2(2);
break;
case SKEY_SET:
SetLedL3(2);
break;
}
}
if(Kbhit()){
if(Getch()=="q’) quit=1;
}
}
}
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4.1.8. MiniOS7 API for 5-Digital LED

The iPAC-8000 contains a 5-Digit 7-SEG LED with a decimal point on the right-hand side of each

digit, which be used to display numbers, IP addresses, time, and so on.

6 6 6 6 6
= ] L L] L
g5 g ls g5 g5 g5
g0 || Azl || Azl | sk, || Azl

API for starting the 5-Digit 7-SEG LED

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

Show5DigitLed()

After the Init5DigitLed() is used to initialize the 5-Digit 7-SEG LED, the Show5DigitLed() must
be called to display information on the 5-Digits 7-SEG LED.
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For example, display “8000E” on the 5-Digit 7-SEG LED.
#include <stdio.h>

#include “8000a.h”

void main(void)

{
InitLib();  /* Initiate the 8000a 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 */
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4.1.9. MiniOS7 API for Timer

®The iPAC-8000 can support a single main time tick, 8 stop watch timers and 8 counts down timers.

®The iPAC-8000 uses a single 16-bit timer to perform these timer functions, with a timer accuracy

of 1 ms..

API for starting the Timer

TimerOpen()

Before using the Timer functions, the TimerOpen() must be called at the beginning of the

program.

API for reading the Timer

TimerResetValue()
Before reading the Timer, the TimerResetValue() must be called to reset the main time ticks
to 0.

TimerReadValue()
After the TimerResetValue() has reset the main time ticks to 0, the TimerReadValue() must

be called to read the main time tick.

API for stopping the Timer

TimerClose()

Before ending the program, the TimerClose() must be called to stop the Timer.
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For example, read the main time ticks from 0

#include <stdio.h>

#include “8000a.h”

void main(void)

{

Unsigned long time iTime;

InitLib();  /* Initiate the 8000a 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 iPAC-8000 timer function */

}
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4.1.10. MiniOS7 API for WatchDog Timer (WDT)

®The iPAC-8000 equipsthe 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 systemis 1 ms.

®The Watch Dog Timer is always enabled, and the system Timer ISR (InterruptService Routine)

refreshes it.

®The system is reset by WatchDog. The timeout period of WatchDog is 0.8 seconds.

API for refreshing WDT

EnableWDT()

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

be called to stop refreshing WDT.

RefreshWDT()

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

DisableWDT()

After user’s programming to refresh WDT, the DisableWDT() should be called to
automatically refresh the WDT.
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For example, refresh the Watchdog Timer.

#include <stdio.h>

#include “8000a.h”

void main(void)

{

Unsigned long time iTime;

InitLib();  /* Initiate the 8000a library */
Enable WDT();

While(!quit)

{

RefreshWDT();

User_function();

}
DisableWDT();

}
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4.2. microSD API

Required library and header files:SD_V105.LIB and microSD.h

The iPAC-8000 series can support one microSD card and

supports up to 32 GB storage capacity.

eSummarize of the microSD functions:

Function ‘ Description
pc_init Initializes the microSD socket library

1. Open an existing file and return a file handle
pe_open 2. Creates a new file.
Pc_close Closes a file and release a file handle.
Pc_read Readsthe specified file
pc_write Writes the specified file
pc_seek Moves the file pointer to relative offset from the current offset
pc_tell Gets current offset of the file pointer
pc_eof Checks whether the end-of-file is reached
pc_format Formats the microSD card as FAT (FAT16)
pc_mkdir Creates a directory or subdirectory
pc_rmdir Removes an existing directory
pc_move Renames an existing file or a directory, including the subdirectory
pc_del Deletes the specified file
pc_deltree Deletes the specified directory or subdirectory
pc_isdir Checkswhether the file is a directory
pc_isvol Checks if is a volume
pc_size Gets the size of the specified file
pc_set_cwd Sets the current working directory
pc_get_cwd Gets the pathname of the current working directory
pc_gfirst Moves the pointer to the first element
pc_gnext Moves the pointer to the next element
pc_gdone Moves the pointer to the last element
pc_get freeSize_KB | Gets the free space of the SD memory card
pc_get_usedSize KB | Gets the used space of the SD memory card
pc_get_totalSize_KB | Gets the total size of the SD memory card
pc_get_attributes Gets the file attributes
pc_set_attributes Sets the file attributes
pc_get_errno Gets the error number
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API for starting microSD

pc_Init()

Before using any miscroSD functions, PC_Init() must be called to initialize the microSD.

API for enabling/disabling microSD

pc_open()

Before writing/reading data to/from the microSD card, PC_open() must be called to open
the file.

pc_close()

After the data has finished being written/read to/from the microSD, PC_close() must be
called to close the file with a file handle.

API for writing data to the microSD

pc_write()

After using PC_open() to open the file, PC_write() must be called to read data from the
microSD.
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For example, writing data to the microSD
#include <string.h>
#include <stdio.h>
#include “8000a.h”
#include “microSD.h”
{
intfd, iRet;
InitLib();
If(pc_init()) {
Print(“InitmicroSD ok\n\r”);
}
else {
Print(“InitmicroSD failed\n\r”);
iRet=pc_get_errno();
switch(iRet){
case PCERR_BAD_FORMAT: //1
Print(“Error 01: format is not FAT\n\r");
break;
case PCERR_NO_CARD://2
Print(“Error 02: no microSD card\n\r”);
break;
default:
Print(“Error %02d: unknow error\n\r”,iRet);
}
}
fd=pc_open(“test.txt”,(word)(PO_WRONLY |PO_CREAT|PO_APPEND),(word)(PS_IWRITE | PS_IREAD)
if(fd>=0) {
pc_write(fd,”1234567890”,10);  //write 10 bytes
pc_close(fd);
}
}
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API for reading data from the microSD

pc_read()

After using PC_open() to open the file, PC_read() must be called to read data from the
microSD.

For example, reading data from the microSD:

#finclude <string.h>
#include <stdio.h>
#include “8000a.h”

#include “microSD.h”

{
intfd, iRet;

unsigned char Buffer[80];

InitLib();
If(pc_init())
{
Print(“InitmicroSD ok\n\r”);
}
else
{
Print(“InitmicroSD failed\n\r”);
iRet=pc_get_errno();
switch(iRet)
{
case PCERR_BAD_FORMAT://1
Print(“Error 01: format is not FAT\n\r");
break;
case PCERR_NO_CARD://2

Print(“Error 02: no microSD card\n\r”);
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break;
default:
Print(“Error %02d: unknow error\n\r”,iRet);
}

}
fd=pc_open(“test.txt”,(word)(PO_RDONLY),(word)(PS_IWRITE|PS_IREAD));

if(fd>=0)
{
iRet=pc_read(fd,Buffer,10);  //reads 10 bytes
Buffer[10]=0; //adds zero end to the end of the string.
Pc_close(fd);
Print(“%s”,Buffer);

}
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5. iPAC-8000 Updates

ICP DAS will continue to add additional features to OS and firmware of iPAC-8000 in the future, so
we advise you to periodically check the ICP DAS web site for the latest updates.

iPAC-8000 updates services provides a software update service for iPAC-8000. It can be divided into

two categories, OS updates and firmware updates.

Both the OS updates services and SDK updates services can be found separately on the CD that

was provided with the package or by downloading the latest version from ICP DAS web site.
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5.1. Updating the OS image

The OS image is stored in flash memory and can be updated to fix functionality issues or add
additional features, so we advise you to periodically check the ICP DAS web site for the latest
updates.

Step 1: Boot the iPAC-8000 into
Initial mode

Make sure the switch placed in the
“Init” position

Step 2: Get the latest version of the iPAC-8000 OS image

The OS image of Serial series PAC and Ethernet series PAC are the same. The iPAC-8000 OS image
can be from ICP DAS web site.

https://www.icpdas.com/en/download/show.php?num=2320&model=iP-8841

@ )

C837_2M_UDP_20090903.img

~— 06060 0 N

O cru Type

9 Number of MAC
9 Protocol Type for Ethernet series PAC
9 Release Date
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Step 3: Establish a connection

For more detailed information about this process, see section “2.5.1. Establishing a connection”

Step 4: Click the “Update MiniOS7 Image ...” from the “File” menu

P& MiniOS7 Utility Yerion 3.1.7

C@ File b Connection = <% Command Configuration ] Tools €5 Help = J
Update Mini237 Image ... 7
i Lack in: |Disk & ]
Hatk List Chrl4-D :
Exit Al Name 5{;
o -+
I FIRMWARE
I3 05_IMAGE i o /
TR b = X "’J- "t M*Ww" el
Step 5: Select the latest version of the MiniOS7 OS image
Select MiniOST Image file 7X
Save r | 3 OS_Image ~“ O 5 Bl
~ Sold
‘_-.9 ECEE?_EM_UDP-ZDDQDEDE.ME
My Recent
Docisnents
Deskiop
L
My Docurments
My Compatter
& oo .
My Mebwork  Save a2 bpe (3 Image “
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Step 6: Click “OK” button

MiniOS7 Utility Yerion 3.... [

Please wait a while for rebooting ..

Step 7: Reboot the MiniOS7 Utility and then establish a connection

For more detailed information about this process, please refer to section “2.5.1. Establishing a
connection”

Step 8: Click the “Info” from the “Command” menu to check the version of the OS image

#4 MiniOS7 Dhlity ¥erion F.2.1

W File [p Connection ~ | dw Command |[E] Configuration ™ Took &5 Help ~

. - " Upload F5
Laak in: bini0 57 _Lltilit in; | D
ook jr: | (5 MiniOS7_LItli DiskToal  F6 Lock in: |Disk &

Fefresh 9
Marne " _ - = Mame Size
. nfo i
I bir 08 Tome autoexes.... 16 2005/7A1..
[ FIRMwARE P WICE_323.. 84236 2008/7/2..
Il .2

E MiniOS7 Information
| - File Help 3
= All category ke walue
; LocaHost | |Basic Frampt C837_2_LIDP f
§ Basic | |Basic o5 Miri05 7
i L"Etm'wk Basic Hardwiare iPAC-B000E (30MHz)
= etwar H W mparme A4 T A =r 272 N9 Ay el
4 MO Bsic  [Buid  [Version 204 011 Mar 23 2009 15:07:42
| Bazic G4-bitz Seral Humber 01 EB 90 80 12 00 00 BB
E | |Basic Time 201 2/7A10 £ 11:45:29

¥l PG e T et
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5.2. Updating the Firmware

The firmware is stored in flash memory and can be updated to add even more useful features and
support more protocols.

Step 1: Boot the iPAC-8000 into Initial
mode

Make sure the switch placed in the “Init”
position

Step 2: Get the latest version of the firmware
The iPAC-8000 firmware can be found from ICP DAS web site.

https://www.icpdas.com/en/download/show.php?num=2792&model=iP-8841

Step 3: Establish a connection between PC and iPAC-8000

For more detailed information about this process, see section “2.5.1. Establishing a connection”

Step 4: upload and run the iPAC-8000 firmware

For more detailed information about this process, please refer to section “2.5.2. Uploading and

Executing iPAC-8000 programs”

iPAC-8000 Series User Manual Version: 1.0.7 Page: 115

Copyright © 2018ICP DAS Co., Ltd. All Rights Reserved. D<E-mail: service@icpdas.com


https://www.icpdas.com/en/download/show.php?num=2792&model=iP-8841

Appendix

A. What is MiniOS7?

MiniOS7 is an embedded 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.

e DOS 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 summarizes the features of MiniOS7:

Feature MiniOS7

Power-up time 0.1sec
More compact size < 64 K bytes
Support for 1/0 expansion bus Yes
Support for ASIC key Yes
Flash ROM management Yes

OS update (Upload) Yes
Built-in hardware diagnostic functions Yes
Direct control of 7000 series modules Yes
Customer ODM functions Yes
Free of charge Yes
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B. What is MiniOS7 Utility?

#Fie b Commtion + & Connand T) Coiguton =) Tk @ oy +
BRI O V05U 510 Y Bk v 4

e [ Son] Madhes I ™ I
Te 3 -~

LRy ™™ a
gt
See Mathed |

-'ﬂ-PmGI'EP"mu'fV‘.dd-“\w
| © o] £ nomtpy] & Covtra] "

Functions
®  Supported connection ways
1. COM port connection (RS-232)
2. Ethernet connection (TCP &UDP)
(Supported since version 3.1.1)
®  Maintenance
1. Upload file(s)
2. Delete file(s)
. Update MiniOS7 image

®  Configuration

w

. Date and Time

. IP address

. COM port

. Disk size (Disk A, Disk B)

®  Check product information
. CPU type

. Flash Size

. SRAM Size

. COM port number

A W N R

A W N R

..., etc.

Upload location:

MiniOS7 Utility is a tool for configuring, uploading files
to all products embedded with ICP DAS MiniOS7.

Since version 3.1.1, the Utility can allow users remotely
access the controllers (7188E, 8000E..., etc) through the
Ethernet.

Including frequently used tools
a. 7188XW

b. 7188EU

c. 7188E

d. SendTCP

e. Send232

f. VxComm Utility

https://www.icpdas.com/en/product/guide+Software+Development Tools+MiniOS7
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C. Redundant Power

The iPAC-8000 provides two power inputs that can be connected simultaneously to live DC power
sources. If one of the power inputs fails, the other live source acts as a backup toautomatically
support the power of iPAC-8000 needs.

The iPAC-8000 provides relay contact outputs to warn technicians on the shop floor whenthe

power fails.

PWR1
P.GND

PWR2
P.GND

R.COM

+24 \VDC
Power Supply

Back-up
Power Supply

Relay Output
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D. How to set theNet ID

g

All modules on the network musthave a unique address.
The DIP switch Net Idis used to set the address which ~

has the range of 1 to 255. The default address of the \
iPAC-8000 is 1. %
If aniPAC-8000 address is set to 0, it will not participate %

on the network.

From DIP-8 to DIP-1 it corresponds to a binary number :'::

with 8 bits in which the highest bit is DIP-8 and the
lowest bit is DIP-1. The state ON foreach bit means 1
while the state OFF means 0.

The encodes of the addresses are as follows:

Address‘ DIP-1 | DIP-2 ‘ DIP-3 ‘ DIP-4 ‘ DIP-5 | DIP-6 ‘ DIP-7 ‘ DIP-8

0 OFF OFF OFF OFF OFF OFF OFF OFF
1 ON OFF OFF OFF OFF OFF OFF OFF
2 OFF ON OFF OFF OFF OFF OFF OFF
3 ON ON OFF OFF OFF OFF OFF OFF
4 OFF OFF ON OFF OFF OFF OFF OFF
5 ON OFF ON OFF OFF OFF OFF OFF
6 OFF ON ON OFF OFF OFF OFF OFF
254 OFF ON ON ON ON ON ON ON
255 ON ON ON ON ON ON ON ON
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E. How to Change the Battery

RTC and NVRAM data is retained by the lithium battery, which can supply continuous power to the
NVRAM to ensure that the data is retained for 5 years. The dual-battery design has the added
function of preventing data from being lost while replacing the battery.

The 1-8000 uses the 2LB002 batteries, which are small lithium battery shaped like a coin. The
following figures show the location of the two batteries installed in iPAC-8000.

Location of the Battery

@ @
] 4T
i
i
o @

50

HElS) nERnsAEARepeRaEE |
e

Tips & Warnings

In the circuit design for the iPAC-8000 series, when the power for one of the batteries is
low, it will automatically switch to the other one to ensure continued battery power.

A If both batteries have run out of power, the data will be lost, even if this method is used

to replace the batteries.
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If the battery power for only one of the two batteries is low, you can use this method to replace

the battery so as to prevent data from being lost.

Replacing the battery without losing data

1. Power off the iPAC-8000.

2. Remove the cover of the module inserted into the slot.

3. First, remove the battery that is running low on power from the battery holder.
4. Insert a new battery.

5. Remove the other battery.

6. Insert a new battery.
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F. RS-485 Network Application

The RS-485 network is based on a Master-Slave architecture that consists of a single Master device
and one or more Slave devices.

The iPAC-8000 provides two RS-485 serial ports, COM2 and COM3. Each RS-485 port includes a
pull-high/pull-low resistor that can be used to set the iPAC-8000 as a Master or Slave.

Only one of these two ports may be selected for Master operation. Here we recommend that you
choose the COM2 to have protection from external signals.

The pull-high/pull-low
Location of the COM2 pull-high/pull-low resistor resistor is on the
power board

Remove the main cover, you can see the
iPAC-8000 power board.

]

=

On the iPAC-8000 power board, you can see the COM2 pull-high/pull-low resistor.
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Location of the COMS3 pull-high/pull-low resistor

There is a DIP switch for setting the COM3 pull-high/pull-low resistor that is as below shown.

S g

Tooo
OOO0C000) <

COM3 RS-485

Master <—l:D—> Slave (Default)
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F.1. iPAC-8000 as a Master

iPAC-8000 as a master by using COM2

When iPAC-8000 as a master by using COM2, the status of the COM2 pull-high/pull-low resistor are

as below shown.

iPAC-8000 as a master by using COM?2

When iPAC-8000 as a master by using COM3, the status of the COM3 pull-high/pull-low are as

below shown.

Here we recommend that you choose the COM2 to have protection from external signals.

B Z

oo
COO00000 o

COM3 RS-485

Master 4—|::—> Slave
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When one of iPAC-8000 is set to Master, then all of the other devices must be set to Slave. If the

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

i L]
485 Repeater 485 Repeater
(7510 Series) (7510 Series)

RS-485 RS-485 RS-485 RS-485
Slave Slave Slave Slave
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F.2. iPAC-8000 as a Slave

iPAC-8000 as a Slave by using COM3

When iPAC-8000 as a slave by using COM3, the status of the COM2 pull-high/pull-low are as below

shown.

iPAC-8000 as a master by using COM3

When iPAC-8000 as a slave by using COM3, the status of the COM3 pull-high/pull-low are as below

shown.

% 7

===
COO0C000) <

COM3 RS-485

Master <—l:D—> Slave
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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 iPAC-8000and all the other devices on this network must be

set to slave mode.

232/485 Converter | |
(7520 Series) - : . .

If there are repeaters on the RS-485 network, there will be pull-high/pull-low resistors on both
sides of the repeaters (7510 series)

w

i,

———  12Km ¥ 1.2 Km ——
i ] i
232/485 Converter 485 Repeater 485 Repeater
(7520 Series) (7510 Series) (7510 Series)
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G. More C Compiler Settings

This section describes the setting of the following compilers:
® Turbo C 2.01 Compiler
® BC++ 3.1 IDE
® MSC 6.00 Compiler

® MSVC 1.50 Compiler
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G.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:\APDOS\iPAC8000\Demo\Basic\iP-84x1_iP-88x1\Hello\Hello_C\gotc.bat
tcc —Ic:\tc\include —Lc:\tc\lib hello.c ..\..\Demo\basic\ iP-84x1_iP-88x1\lib\8000a.lib

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

o CAWINDOWS\S ystem 32%md exe - d-Mic20%c
i Run Compile FProject Options Debug Break-watch

— ——— FEdit
Col-19 Insert Indent Tab Fill Unindent 2 D:MOMAME.C

Line 2
LED.C
- oN1ibN7188xal. 1ib_

Message

Fi-Help F5—Zoom F6—-Switch F?7?-Trace F8-Step F2?-Make FiB—Menu
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Step 3: Save the project and entering a name, such as LED.prj

CAWINDOWS\System32vemd exe - d:Ve20vc -|O ﬂ

Run i ) tions Debug Break-watch

5 Rename  NONAME
Neu|4 \71B88XABC\71B8XANBC. TC\LED\LED\LED . prj_ |

ite to
D1
Change dir
08 zhell
Quit Alt—H

Step 4: Load the Project

cv. CAWINDOWS\System32wmd exe - d:iic200~

File Edit Run Comjpa [ j Options Debug Break- wat
Line 1 Col 1 Li.zert|| Project name LED.FPRJ

LED.C Break make on Errors
- -5N1ibn7188xal. 1ib WEEM/
Clear proJec

Remove MESSAgES

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

File Edit Run
Line 1 Col 1 Insert Indent T Compiler
Def ines . -
Optimization
Source

Errors
Hames

File Edit Run i j )
Line 1 Col 1 Insert Indent Tal |

Hodel
Defines

Code generation

Debug Break-watch

Large

Calling convention [H
Instruction set 80918680286
Floating point Emulation
Default char type Signed

Alignment
Generate underhars
Merge dup11cate strlngs
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Step 6: Building the project

CAWINDOWS\System 3 2\cmd exe - d:vc20%c

File Edit

Run Compile] Project Options Debug

Compile H ME. 0BJ

ile
Link ERE file

Build all
Primary C file: I
T

Break-uwatch
D:NONAME.C

CAWINDOWSSystem 32vcmd exe - d:\ic20%e

File Edit
Line 1

Fi-Help FS—Zoom

Run Compile

Edit
Col 1 Inzert Indent Tab Fill Unindent

Linking

EXE file LED.ERE
Linking ~IC28~LIBCL.LIB

Total Link
Lines compiled: 1335 PASS 2
Warnings: @ a
Errors: B a

Available memory: 235K

Message

Fo—8%uwitch F7-Trace F8-Step F9-Make

Fi8—Menu

Breakswatch
D:=HONAME.C
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G.2. BC++ 3.1. IDE

Step 1: Executing the Borland C++ 3.1

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

¢, Command Prompt - be

= File Edit Search Hun Compile Dg¥ug Options
C:DOCUME™1~ADHIN (™1~

[Open project... |
e Glose project
Add item...

Een Pruiect File

HELLO1 . PRJ

Step 3: Add all the necessary files to the project

ot Command Prompt - be

= File FEdit Search Run Compile Debug HEBOUEGEE Options Window Hel
w% : S
pProJec
[Add item... | A
ete item
oc ——_

ame

w*, G 4

HELLO1 .C
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Step 4: Change the Memory model (Large for iPAC-8000.lib)

Azzume 55 Egquals DS

efines [

Step 5: Set the Advanced code generation options and Set the Floating Point to
Emulation and the Instruction Set to 80186

v CAWINDOWSAsystem 32\cmd exe - be

Edit Search Run Compile Debug FPpeec
C:DOCUME™1~ADHMINI~1“N"4AMEBHA .

I’Iﬁilication .-

eneration. ..

EntrysExit Code...
options...

Optimizations...

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

+* CAWINDOWS\System3Zicmd.exe - be A=l
= File Edit Search Run Dl g Window Help

Hﬁl:i.catinn. .. I m

ENeration...

Advanced code neration. ..
E++ options...
1

C++ o

Hoccanas

C=3 DOS =tandard

Callini Convention Stack Oitinns

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

2cmi -o) x|
Search Run Compile Debug Project [Btdonsl Yindow Help
C:DOCUME™1~ADMINI “1~NONAMEBH .

Application...
Compiler
Iransfer...
Make ...
Librarian...

Directories. ..

Insiectnrs

d
h
h

rogram Heap Size
K bytes
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Step 8: Make the project

\
§ EXE file : HELLOL,

§ : ~BC31xL B CL.LIB
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G.3. MSC6.00

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

I Untitled - Notepad
File Edit Farmat Wiew Help

©l /o /G /FPa /Fw /Gl /AL HELLOD.c
link /ML /NOE /MNOI /HELLO,,,..%Llib,7188xbl;

del *.obj
del *.map @
1. The source code.

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

Tip & Warnings

/C: Don'’t strip comments
/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

ov CAWINDO WSS ystem32%cmd exe

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

C:\7188Xa\Demo\MSC\Hello>c1 fc fGs /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:\7188XA\Demo\MSC\HeTllo>Tink /MA /NOE /NOI Hello,,,..\1ib\7188xal;
Microsoft ER% Segmented-Executable Linker Version 5.10

Copyright (C) Microsoft Corp 1984-1990. Al11 rights reserved.
C:\7188xXA\Demo\MSC\Hello>del *.obj

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

Step 3: A new executable file will be created if it is successfully compiled

o CAWINDOWS\System 32vcmd exe

C:\7188xA\Demo\MSC\Hello>dir
Volume 1in drive C has no label.
Volume Serial Number is 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

3 File(s) 7,496 bytes

2 Dir(s) 22,041,571,328 bytes free

C:\7188xA\Demo\MSC\Hello0>_
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G.4. MSVC 1.50

Step 1: Run MSVC.exe

&
|

ZMicrosoft Yisnal C++ - DEMO4 MAK

Filz Edit Wiew Progect Browse Debug Toolr Ophions _'

[oLoGO

o <2> DATIBBENTCPAESERVER\DEMO\MSYC1 S\DEMOD4AISER:C

#include <{string. h:

fioo e x|

finclude w1 = -—-l

void Use: Project Name: Browse... | ok |

e e 7151

_ led5MAK A ndnins T emotimss led 5 —I
| B
BN =TE |

(=== BO00DE =78H
[F= MINIOS? =
(=== DEMOD .
[= MaC

i ] €= LEDS ~|

b List Files of Type: RS,

voi [Project (¥ mak) > [=awcrmann +|

1

i 3

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

[ Usze Microsoft
&4 Q0 EHE:
[hello MAK 247188 xabd emnotimehello
RTiH
-] = e =] —I
[ 7188K4 z
[ DEMOC S
[== M3C A (A)...
= HELLO
= =
L1zt Files of Tvpe: SRR (T
| Project (¥ mak) x| = -]
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Step 3: Add the user’s program and the necessary library files to the project

File Marme:

Edit - HELLO MAK E

Directories;

#138xal lib

#138xa5.lib

ot 188=ahdemoimechlib

= c:h
[=r 71850

[=r DEMO
[= M5C

= b
£ #Board

Wil

Lizt Files of Tupe:

Drrives:

|Library * ]

j |Ec:

M1 83xahdemotmechhellobhello.c
471 88wahdemohmachlibh 7183=al lib

LI
[
[

Cloze

Cancel

Help

R

Add Al

Step 4: Set the Code Generation on the Compiler.

Project Type: | M5-D05 application [EXE)

=]

4

Cusztomize Build Options

LCompiler..
Linker...

[

iPAC-8000 Series User Manual

[ Use Microsoft Foundation Classes

Build Mode

" Debug

ok |
Cancel
Help

CH/C++ Compiler Options n

Build Options:
Options Sking:

" Debug Specific ™ Release Specific © Common to Bath

Mnologo /Gs AG1 A3 AAL /0w /D "NDEBUG™ /D "_D0OS" /FR

J Cancel
Help

| Use Project Defaults |

It
Cusztom Options [C++]
[ebug Options
Lizting Filez
Memary Model
Optimizations
P-Code Generation
Precompiled Headers
Freprocessor
Segment Mames

(

Category Settings: Code Generation

Floating-Paint Calls:

[ Check Pointers
[v Disable Stack Checking

Code Generator;

| Usze Emulator *

| At Select ® j|

Struct Member Buyte Alignment:

|28ytes"
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Step 5: Change the Memory model (large for iPAC-8000.lib)

CHC++ Compiler Ophions E

Build Options: ¢ Diebug Specific ™ Belease Specific ¢ Comman ta Bath | ok |
O ptions String: Cancel |
Anologo AGs AG1 AE AL 08 /D "NDEBUGT /DY _DOS" AFR J

Help |

| IJse Project Defaults |

Cateqgory: Categony Settingz: Memony Model

Code Generation
Cuztom Options i g rEnt S etup:
Cuztom Optiong [C++] "

Debug Ophons j' | 55 )= D= j|
Listing Files
b emorm kodel |

O ptirnizations Mew Segment Data Size Threshold: | |
P-Code Generation
Precompiled Headers
Preprocesszor
Segment Mames

[ Assume 'extern’ and Urinitialized Data 'far'

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

Build Optiorns: " Debug Specific. * Beleaze Specific © Commaon to Bath | (] |
Options String: C | ‘
ALIB: mer ALIB: "afeer' ALIB: "oldnames" /LIB: "sibce" /MOI ASTACK 5120 | = anee

AOMERROR:MOEXE OLOGO Help ‘

= | IUze Project Defaults

Categany: Category Settings: Input
MEITI':'T.'H Image . Librariesf |xcr, afxcr, (Ydnames, sliboe |
Mizcellaneous
Cutput
Remove the
"xcr" and "afxcr”
[v Digtinguizh Letter Caze
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Step 7: Remove the OLOGO option from the miscellaneous Category.

Linker Options | X|
Build Options: " Debug Specific * Releaze Specific ¢ Comman to Both
Optiong String:

Eancel

Help |

LI Use Project Defaults |

ALIB: wer ALIE: "afucr' ALIB:"oldnames" /LIE:"sibce" /MOI /STACK 5120
/OMERROR:MOEXE OLOGD

Categony: - Category Settings: Miscellaneous

[ Suppress [lia il Bl arimer

Dutput Other Ogfions: |OLOGO

Remove the "OLOGO"

Step 8: Rebuild the project

'_i Microzoft ¥izual C++ - HELLO MAK
M Browss Debug Tool: Option: Window Help

HELLO MAE

Cl+ES

2P <1> Quiput

Initializing.
Compiling.
c:“71BBzavdencmscihellovhello. o
Linking.

Hicrosoft (R) Segmented Executable Linker Version 5.60.339 Dec 5 1994
Copyright {C) Microsoft Corp 1984-1993. All rights reserved.

Object Modules [. Dbj] ~HOI ~STACK:5120 ~OHERRCR:WOEEE  HELLO.CBJ +
Object Module= [ aobj]:

Run File [HELLO. EHE] HELLC.EXE

Li=t File [c:HELLO map]: nul
Libraries [.lib]: c:smsvcwlib-+
Librarie= [ . 1lib]: c:smevesmfoslibs+
Libraries [.lib]: ..~LIE~7188HAL LIB+
Librarie=z [.lib]: oldnames+

Libraries [.lib]: 1llibce:

Creating browszer database. ..
HELLO.EXE - 0 errori{s). 0 warningi{s)

Al b
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Revision History

The table below shows the revision history.

Revision ‘ Date ’ Description

1.0.1 July 2011 Initial issue

1.0.2 August 2012 1. Modified the basic information of iPAC-8000 in chapter 1.
2. Modified the basic operation of iPAC-8000 in chapter 2.

3. Added the update information of iPAC-8000 in chapter 5.
1.0.3 March 2014 1. Added the tip about programming with 64-bit Windows in
section 3.1.1. Installing the C Compiler

2. Added the appendix about how to run 16-bit programs on
64-bit Windows in Appendix E. How to Run 16-bit Programs on
64-bit Windows

1.04 December 2014 Modified the information about how to automatically mount

16-bit C/C++ compiler in DOSBox in Appendix E. How to
Automatically Mount 16-bit C/C++ Compiler in DOSBox

1.0.5 November 2018 1. Added the information about system information functions in
4.1.1. MiniOS7 API for Library initialization and General
Functions

2. Added the information about SMMl in 4.1.7. MiniOS7 API for
SMMI

3. Added the information about how to set the network address
in Appendix E. How to set the Network Address

4. Added the information about RS-485 Network Application in
Appendix F. RS-485 Network application

5. Deleted the information about iP-8441-FD and iP-8841-FD.

1.0.6 January 2021 1. Combine Appendix H. (how to run 16-bit programs on 64-bit

Windows in Appendix) and Chapter 3 together.
2. Added more detail about how to build a 16-bit program in
chapter 3.

3. Modified download link of Utilities, OS image, Firmware...etc.

1.0.7 January 2024 Added the information about how to change the battery in
Appendix F. How to change the Battery
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