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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 @ 2014 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 PAC that 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/O
modules (high profile I-8K series) and Serial I/O 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
iP-8441-FD/iP-8841-FD

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

e CPU SRAM Flash Memo.ry Ethernet RS-232/
Slots Expansion RS-485
iP-8411 4
512 KB - 4
iP-8811 8
micro SD
iP-8441 4
80 MHz 512 KB
iP-8841 8 2
768 KB 10-Base- 3
iP-8441-FD 4 micro SD + T
256 MB
iP-8841-FD 8 NAND Flash
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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, |-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 Ethernet Communication (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 1/0 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/O 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.

A. 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 I/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/0O Expansion Ability (RS-232/485, Ethernet, FRnet, CAN)

M7 K7 KR U 87BN

iz8K/i=87K{series]

NN

Beside the local I/O slots, iPAC-8000 also equips several RS-232/485 ports, two Ethernet
ports to connect serial I/O and Ethernet I/O. 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°Cand +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.

Specification

Models ‘ 1-8411 1-8811 1-8431 1-8831 1-8431-80 1-8431-80

CPU Module
80188 or compatible 80186 or compatible
Py (8-bit and 40 MHz) (16-bit and 80 MHz)
SRAM 512 K Bytes
Flash 512 K Bytes
EEPROM 2 K Bytes
NVRAM Yes
RTC (real time clock) Yes

Hardware Serial Number Yes

Built-in Watchdog Timer Yes

Communicate Interface

COMO Internal Communication with the 87K modules

coM1 RS-232 (to update firmware)

COM2 RS-485 ‘ -

CoM3 RS-232/RS-485

comM4 RS-232

Ethernet Port - 10 Base NE2000 compatible

Digit LED Display Yes
Programmable LED

Yes
Indicators
4-Push Buttons Yes

1/0 Expansion Slots

ot Nmber

Mechanical

Dimensions (W x L x H) 230x110x75.5|354x110x75.5|230x 110x 75.5 | 354x 110x 75.5 | 230x 110x 75.5 | 354 x 110 x 75.5

Operating Environment

Operating Temperature -25~+75 °C
Storage Temperature -30~+80 °C
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Humidity 10 ~ 90 % RH, non-condensing

Protection Power reverse polarity protection

Power requirement +10 ~ +30 V¢

Power Supply 20w

Power Consumption 39W 51W 39W 51W 39W 51W

Accessories

DP-660 AC 85~ 270V input, DC 24 V/2.5 A and 5 V/0.5 A output power supply
DP-665 AC 85~ 270V input, DC 24 V/1.7 A and 5 V/0.5 A output power supply
DP-1200 AC 85~ 270V input, DC 24 V/5.0 A output power supply

MDR-60-24 AC 85 ~ 264 V input, DC 24 V/2.5 A Output Industrial DIN Rail Power Supply

I-7560 CR USB to RS-232 Converter (RoHS)

3LMSD-2000 2 GB microSD card
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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

F.GND

|

|

E R.COM
% Reo
|

=]

iP-8811

PWR1
P.GND
PWR2
P.GND

|

=]

E R.COM
o~
1| -
=

P

F.G.
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>» Ethernet series PAC

iP-8441

iP-8441-FD

Ot
iP-8841 .
00—

iP-8841-FD
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1. 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
1 PWR1
Power Input 1
E 2 | PGND
E 3 PWR?2
Power Input 2
@ 4 P.GND
E 5 R.COM
Relay Output
| & |rno
| 7 o
COM2: RS-485
| = o
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

2. 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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3. 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.

4. SMMI (Small Main-Machine Interface)

SMMI is a small control panel with 5-digital 7-Segment LED display, 4 programmable LED
indicators, and 4 function buttons that allows you to quickly monitor the status of
iPAC-8000.

5. DIP Switch

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.”

6. 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
16 GB.
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7. 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

8. DIP Switch

The DIP switch can be used to set the Module ID to a on
number from 0 to 255. Do not use Module ID 0O for H H H H Q Q Q H

communication.

9. Expansion 1/0 Slots

iPAC-8000 is equipped with 4/8 expansion |/0O slots, which allows it to communicate with
external 1/0 devices.

For more information about the I/O expansion modules that are compatible with
iPAC-8000, see

http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-8k i-87k s
election.html

10. Ethernet Port (for Ethernet series PAC only)

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

i_ 10/100Mm Each Ethernet port has two LED indicators, which are used to
—— Link/Act indicate the network speed and Link/Acting, as described below.
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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: 1.0.4 Page: 18

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. < E-mail: service@icpdas.com



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
I/0 expansion slots. All dimensions are in millimeters.

1.4.1. iP-8411/iP-8441/iP-8441-FD
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1.4.2. iP-8811/iP-8841/iP-8841-FD
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1.5. Companion CD

This package comes with a CD that provides drivers, software utility, and all of the required
documentations..., etc., and the latest version of the contents of this CD that was provided

by downloading from ICP DAS web site.

http://ftp.icpdas.com/pub/cd/8000cd/napdos/
CD:\8000\Napdos

iPAC8000

|

The demo programs for examples of use in the application.

The technical support documents for installation, operation,
maintenance, development, and application.

0

The firmware for drive iPAC-8000.

I

The technical support html files for installation,
operation, maintenance, development and application.

0S_Image

l

The OS image for disaster recovery.

— 1/0 operation, maintenance, and development tools with PC

USB_Driver

—The USB driver of I-7560 for use with iPAC-8000.
c_language_guide_chinese.html|

¢_language_guide_eng.html
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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
iP-8841-FD/iP-8841-FD

700071888000

< )
Software Utility CD RS-232 Cable Screw Driver
(CA-0915) (1Co16)
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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

http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-8k i-87k sel

ection.html

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 1-8000.

1. 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 ﬁ

2. Tilt the module toward DIN rail

until it snaps securely to DIN rail
DIN Rail
' T4
J [ 4 [ J [ ] C: '

7

W 5§

3. Gently push up retaining clips
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Tips & Warnings

j Connect the ground lead to the ground screw

l

i

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.

2. 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.

i. 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.

[ =
a— - TS
PC _ .l
L:F/ N e | |
L— . = ] ; : | [ (
Power Supply ! LRI
+10 = 30 Voc —

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

-

Powrer Supply
+10 ~ 30 Vec

()

a—
PC
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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 I-7560 driver must be installed before using the 1-7560 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.

CD:\8000\Napdos\7000\756x\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7000/756x/

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.

3
14
= Ports (COM &LPT)

Y Communications Port (COM1)

7 Communications Port (COM2)

' PCPPrnter Port (LPT1)

X 4
+ S Processor
+ €3 SCSI and RAID controllers
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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/O modules; you first
need to know the I/O expansion capacities in order to choose the best expansion module for
achieving maximal efficiency.

There are more than 30 high profile I/O 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.

http://www.icpdas.com/root/product/solutions/remote io/rs-485/i-8k i-87k/i-8k i-87k sel
ection.html

Step 2: Wiring the 1/0 module

. s
j ‘?@ All 1/0 user manuals include the I/O NURNG
module specifications, pin N g My
e . N,
: § assignments, wire connections. - Sy
: § ] l " o
: : %
o g V.
Y i U3
. g %5 Vi
0 ! ‘Jna I
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Step 3: Insert the I/0 module into 1-8000

i. Align circuit card with slot and press

firmly to seat module into connector.

ii. Pull top and bottom locking tabs
toward module face. Click indicates lock

is engaged

T S i
ik AN
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2.2. Installing Tools and Utilities

The Companion CD includes complete sets of APls, 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 library files can be installed from the CD that was provided with
the package or by downloading the latest version from ICP DAS web site.

http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/
CD: \8000\Napdos\iPAC8000\Demo\

——

The header files, library files, and demo programs for general
operations.

g Framevork |

The header files, library files, and demo programs for framework
operation.

Ju—

The header files, library files, and demo programs for
Ethernet applications.

| i

The header files, library files, and demo programs for
Xserver applications.

— Readme.txt

iPAC-8000 Series User Manual Version: 1.0.4 Page: 30

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. < E-mail: service@icpdas.com



2.2.2. Installing the MiniOS7

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

Step 1: Get the MiniOS7 Utility

7]
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.

CD:\8000\Napdos\MiniOS7\utility\MiniOS7_utility\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7 utility/

Step 2: Follow the prompts to complete the installation

@

MindDE 7 Thlity
Ver .18

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

Welcome to the [MiniOS7 Utility
Ver 3.18] Setup Wizard

Thiz will install MiniQ57 Uity YYer 3.8 on your computer.

Itiz recommended that you cloze all other applications before
continuing.

Click Mext 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.

"iilnh

Lock

Run

!

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
iPAC-8000 Series User Manual Version: 1.0.4 Page: 32

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. < E-mail: service@icpdas.com



2.3.1. Initial Mode

= Yl

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.
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2.3.2. Lock Mode

Init

. Lock

27 gl

L Download files

Lock mode is used to prevent or protect data stored in the flash memory from being
modified. When you boot into lock mode, the flash memory of the iPAC-8000 could not be
written unless this 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

I : 3 : .
Duwnluad T

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 but also

download programs at the same time. In this case the 5-digital 7-SEG LEDs will display the

message according to the running programs

iPAC-8000 Series User Manual Version: 1.0.4 Page: 35

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. < E-mail: service@icpdas.com



2.4. Assigning an IP Address (for Ethernet Series PAC
only)

The iP-8441/iP-8841/iP-8441-FD/iP-8841-FD 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.

. Init
Lock
Step 1: Reboot the iPAC-8000 into Initial mode Run

Make sure the DIP switch is in “init” position.
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Step 2: Run the MiniOS7 Utility

Step 3: Click the “Search” from the “Connection” menu

M7
Uity V...

You need to wait for the process to be done.

4 MiniOS7 Utility Yersion 3.2.5

Ul File [p Connection = & Comumand Confignration

. e

Look i Mew connection F2 -
aak -

’ Last Connection  Alt+F2 Lock in: }'
| Mame Mo Name"
O T
) FIRMWERE -
== [ hd

4 Min#0E7 Seas

N LB D LHNPF

Seach  Opliora Cey Pusting Hep  Eg
Type | [ | | [nate, | [ [T [owce | -

| |TCPBimadCast 1721601 ZE 25500 172160258 000t 20 B4 02 34 0

| [TCPBiosdCast 100002235 25 5500 V00 000 e sl 501 (02 S a

#|UDP BroadCast 1321622551 =5 25500 132 1680254 000t eibedt 2 1d 0

:UDFB-MH 100108 X2 . : 00k B30 (3t el

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

4 MiniOS7 Scan

Search  Optiong
Type |IF'.-’F'|:|rt

TCP BroadCast 17216.0.1
TCP BroadCast 101102235
UDF BroadCast  192.1E8.255.1

UDF BroadCast 101102222

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

Recommend Settings

Step 6: Click “Yes” button

™

o P setting success,
DHEP \?’/ Do wom want to leave TP setting dialogl

IP: 101024

Mask:  |256.285.0.0

Gateway: |'| 0.1.0.254)

Aliag: |

i+ [hzable " Enahble

[ zes i [ Ho ]

Set Cancel
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2.5. Uploading iPAC-8000 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 that iPAC-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)

2. USB (see section 2.5.1.2) [

3. Ethernet (see section 2.5.1.3) ’
[

(for Ethernet controllers only) ATt

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

M iy \

Tilityr W .
A Mini0S7 Utility Yerion 3.1.7
__Q).J File [p Connection |+ & Command Config.
T - *' " "-f'
! ook e New connection 3
> Last Connection  Alt+F2 3
Disconnect Chrl+F2 b
Mame r
) bin Search... F12 4 :"
QEpsn_ N e
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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”

#4 Connection |z| |§| r>__<|

Conkection | Histary |

COk1 w

TCRAIDP

COmz
TCP

UDDdll:.:u TTEE [T T il IF: |:|

Data Bit:| B b | Port: |:|

Parity: |D[NDnE] v |

Stop Eit:|'I V|

o) (oo ]

Step 6: The connection has already established

#4 MiniOS7 Utility Yerion 3.1.7 M=
C};IFiIE [p Conmection - < Command Configuration 7] Tools €57 Help =

Lock in: | Disk &

Lok, jm: | 25 Mini0S 7_ U tiliby “

M ame Size  Type

I bin
I FIRMWARE

Connection Status

N oo
o
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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 USB connection.

Step 1: Reboot the iPAC-8000 into Initial mode

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

Before using the USB connection, ensure the 1-7560 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

M7 N

A MiniOS7 Utility Verion 3.1.7
L35 File [p Connection '+ & Command Config.

T_T1:|]1t'-_,.r V.. ook ; Mew connection Fz | o
e PL Last Connection  Alk+F2 \:{-
i Disconnect Ctrl+F2 ya
i Mame "
: ) bin Search... F12 e s
| _Q‘Wn__‘/_ﬁh\f/“—“\ldy_v/
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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”

#4 Connection |:| |E| r>__(|

m| Histu:ur_l,l|

v

COr1
COM2 TCR/JDP

CoMz
TCP _
U P [1921632551 |

[rata Bit:| 8 w | Puart: I:l

Parity: |':|[N one) w |

Stop Eit:|'I W |

| ok [ cance |

Step 6: The connection has already established

#& Mini0S7 Utility Yerion 3.1.7
C};IFiIE [p Connection + & Command Configuration 7] Tools &% Help =

Loak i | |5 MiniOS 7_Ltility A Lack in: | Disk &

LY M arne

M arne Size Tupe

I bin
I FIRMwWARE

Connection Status

g o
o N

b Connection[F 2]

EB)X

]

=] RefreshiFa

]
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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 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

M7
Utilitr V7 = -
|3 File D Connection '+ & Command [Z] Config
r - " % H
. New connection 3
o Last Connection  Alt+F2 2L
Disconnect Ctrl+F2 7
Name 5
) bin Search... F12 e s
'-,—::!‘WH'—‘/—’**.\/‘/W\@;V-J
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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 Z E' E'

Connhection | Hiztor

|LIDF' v|

Senal Port TCRAUDP

Baud Rate: [P 100952
[rata Bit; Part:

Parity:

Stop Bit:

I OF. ] ’ Cancel

Step 6: The connection has already established

#4 MiniOS7 Utility Yerion 3.1.7 M=

C@File [p Conmection - < Command Configuration 7] Tools €57 Help =

Lok, jm: | 25 Mini0S 7_ U tiliby w Lack in: |Disk: &

M ame Size  Type

I bin
I FIRMWARE

Connection Status

N oo
o
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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”

& MiniOS7 Utility Verion 3.1.7 M=
C};IFile b Connecktion = <& Command Configuration ] Tools @Help <
Look jn: | (3 Helis b Lock in: |Disk & v @H@
M ame Size | Type Ma M ame Size Modified

mil Hello
Hl_lll_l::l,l_l
TTpload & Execute[RARK]

Tpdate MiniO27 Image

T 71

-

REAREE  iPAC-8000 side [WNEES

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

P& Mini0S 7 Utility Yerion 3.1.7

C};IFile [p Conmection ~ < Command Configuration T2 Tools €63 Help -

Look in; | |- Hello w Lok in: |Disk A 3 @HE
Mame Size Type Mo Mare Size Modified
EHella 187KB  Application 191 982 2008

Foun with peresmeters. ..

Reset Mind03 F4

-‘-ﬂ"‘/r-."fu-—fam/"‘-ﬁ’r’,u“’h \H#/‘P‘.WW‘J\IA1
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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

i. 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)

iii. Save the file as autoexec.bat

2 Untitled - Notepad @@@

File Edit Format Yiew Help
HELLD.exe

The file name:

r Run the specified file.

I Untitled - Notepad @@@

File Edit Format Wew Help
runexe

Runexe:

r Run the last exe file.
J

iPAC-8000 Series User Manual Version: 1.0.4 Page: 48

Copyright © 2014 ICP DAS Co., Ltd. All Rights Reserved. < E-mail: service@icpdas.com



Step 2: Upload programs to iPAC-8000 using MiniOS7 Utility

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

and executing iPAC-8000 programs”

Uploading

4 Mini0S7T Utility Yerion 3.1.7

|__;u;|FiIe B Conneckion = & Command Corfiguration | Tools @Help =

%] lnadz32.dI BOKE
[ MiniDS7_Utiity.chm  1,025KB
5]
L “’J-;.

et [DDF]Connect to 10.1.0.224:23 path=D:\S

AutoRun :HELLO.ERE
Autodownload files: MNone

Current work directory="D:“SYSTEM™
[Begin Key Thread...1

Look in: | (5 MiniOS7_Litilikg - Lack in: | Disk & " @ﬁ
I ame Size | Type Mo Mame Size todified
I bin File: Folder Q 1] hello.exe 138,928 2008/6/9 ...
I FIRKMWwWARE File: Folder 91 autoexes. .. 2R 2005849 ..
Iy 05_IMAGE File: Folder
ﬂj icpdas 1EB  Internet B

One is the “Hello”
application file, and the
other is the
“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. Hello World - Your First Program

When you learn every computer programming language you may realize that the first
program to demonstrate is "Hello World", it provides a cursory introduction to the
language's syntax and output.

When using Windows 64-bit platform like Windows 7 or Windows 8, it can’t directly use C
compiler, please refer Appendix E :How to build “MiniOS7” project on Windows 7, 8 or
others 64-bit platform

3.1. Choosing a C Compiler

Cis 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.

The following is a list of the C compilers that are commonly used in the application

development services.
®  Turbo C++ Version 1.01
®  Turbo C Version 2.01

° Borland C++ Versions 3.1 - 5.2.x

e MSC
e MSVC++
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We recommend that you use Borland C++ compiler as the libraries have been created on the
companion CD.

Tips & Warnings

Before compiling an application, you need to take care of the
following matters.

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

> Set the floating point option to EMULATION if floating point
computation is required. (Be sure not to choose 8087)

» Cancel the Debug Information function as this helps to reduce
program size. (MiniOS7 supports this feature.).
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3.1.1. Installing the C Compiler

If there is no compiler currently installed on your system, installation of the compiler should
be the first step.

Tips & Warnings

Windows 7, Windows 8, or others 64-bit Windows are incompatible with a 16-bit

A compiler. If we want to run the program that was compiled with Turbo C++ 1.0.1
on 64-bit Windows, please refer to Appendix E.2 How to Install the Turbo C++ on
64-bit Windows.

Step 1: Get the Turbo C++

torboc 2ip

The Turbo C++ 3.0 can be obtained from the following link.

http://www.bestfreewaredownload.com/download/t-free-turbo-c--freeware-flggsdpz.html

Step 2: extract the file and then install it

INGTALL
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Step 3: Press “Enter” to continue

OCUME-~-1\0ser\St ftcppl 01MNSTALL EXE

| Turbo G++ 2nd Edition Installation Utility |

| Copyright <{c> 1991 by Borland International, Inc. |

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

Press ENIER to continue. ES5C to gquit.

ENTER—Continue ESC—Cancel

Step 4: Enter the letter of the hard drive you wish to install the software

CADOCUME~1\0ser'st fnitcppl 01NINSTALL EXE

Turbo C++ 2nd Edition Installation Utility

Enter the SOURCE drive to use: A

Descripti
Enter the drive from which y N s ty to copy files.
Typically, this is the drive that contains the INSTHLL disk.

ENTER—-Select ESC—Cancel
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Step 5: Enter the path to the directory you wish to install files to

CADOCUME~1\User's2 fnitepp 101\NSTALL EXE

Turbo C++ 2nd Edition Installation Utility

Eiter the SOURCE Path
STCPP181 _

Description
Enter the path to the directory containing the Turho C++ files.

ENTER—-5elect ESC—Cancel

Step 6: Select “Start Installation” to begin the install process

or. CADOCUME-~1\User'sg fnitcppl 01\MNSTALL EXE

Turbo C++ 2nd Edition Installation Utility

Turbo C++ Directory: [H-RN [

Binary Files Subdirectory: C=“TC»BIN
Header Files Subdirectory: C=A\TCSINCLUDE
Library Subdirectory: G:~TC~LIB

BGI Subdirectory: G:~TC~BGI

Tour Subdirectory: C=S\TCSTOUR
Class Library Subdirectory: C=“TCACLASSLIB
Examples Subdirectory: G:nTC-EXAMPLES
Install Tour: Yes

Unpack Examples: Yes

Memory Models... [ S MCLH]]

-|| Start Installation ~
Description

-lecting this uptiun wil Eqgin copying files to your hard drive into the

Fi-Help F?-5tart the installation ENTER-Select ESC-—Previous
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Step 7: Press any key to continue

CUME~1\0serif'tcppl01MNSTALL EXE

Turbo C++ 2nd Edition Installation Utility

Turbo C++ is now 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 hy
typing README and pressing ENTER in your Turho
C++ directory. Mext, make sure the line:
FILES = 28
C:nTCWBI | is in your CONELCGUSsimdeassagd G:STCANBIN iz in
Executing: your pathe™ For example:
C:nTCNBI PATHFCSBIN; C:~TCBIN
Executing: Press any key to continue
C:nTCNBI N>
Executing:
CNTCMBINSUNEIP . EXE TC. TP 0wwig
Executing:
C:STCSBINSTHELP.COM AFC:STCSBINSTCHELP.TCH A4

Any Key—Continue

Step 8: Press any key to continue

CADOCUME~1\Tser's2 fniteppl01\NSTALL EXE

Turbo C++ 2nd Edition Installation Utility

Turbo C++ Directory: G:nTG

Binary Files Subdirectory: C=~TC~BIN

Header F

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

Change to: C:»\TCATOUR

G:~TCNBI find type: TCTOUR
Executing:

C:sTCNBI Pae®s any key to continué
Executing:

GC:NTCSBINSTHELP.COMY{ —W —FG:~TGSBIN“~TCHELP.TCH
Executing:

CATCABINSUNZIP . ERE TOWRLP C:-~TC-~BIN
Executing:

C:STCABINSTHELP.COM AFC:STCSBINSTCHELP.TCH AW

Any Key—Continue

Step 9: Installation is complete
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3.1.2. Setting up the environment variables

After installing the compiler, several compilers will be available from the Windows Command
line. You can set the path environment variable so that you can execute this compiler on the

command line by entering simple names, rather than by using their full path names.

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

Right-click “My
Computer” and then

Open
Explore
Search...

select “Properties”

Manage

ystem Properties

System Restore || Autamatic Updates || Femote |
_.General 1 ComputerMame | Hadware | Advanced |

Syzten;
Microzoft Windows P
Professional
Werzion 2002

Properties

' 1
l'l.

&

Reaistered ta:

pfhuang
icp
55274-640-0000356-23008

Computer:
AMD-KE[tm) 30 processor
451 MHz
192 ME of RaM

I 0k H Cahcel ] Apply
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Step 2: On the “System Properties” dialog box, click

the “Environment Variables”

button located under the “Advanced” sheet

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

in the “System variables” option

System Properties

You must be logged on az an Administrator to make most of these changes.

Perfarmance

Wizual effects, processor scheduling, memary uzage, and wirtual memary

Settings

|1zer Profiles

Deszktop settings related to your logon

Environment Yariab

| System Restore || Automatic Updates || Remote
| General | ComputerMame | Hardware | Advanced

User variables For Administrator

R

les

Startup and Recoverny l Yariable

Systemn startup, system failure, and deg 10 TEMP
TMP

Yalue

C:\Docurments and Setkings! Administrat, ..
CriDocurments and Setkings! Administrat, ..

f - :
[ Erwironment v ariables ]

mew || Edt || Delete

Syskem variables

[ ‘ariable

CornSpec
MUMBER._OF_P...
o5

Yalue A
CAWINDOWS syshem32) o

1 B
Windows_NT

iy INDC WWINDOWS; ..
PATHEXT (COM; EXE; BAT;.CMD; . VBS; WVBE;.15;...,
| mew || Edt || Delete |
[ (0] ] [ Cancel ]
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Step 4: Add the target directory to the end of the variable value field

A semi-colon is used as the separator between variable values.
For example, ”;c:\TC\BIN\;c:\TC\INCLUDE\”

Edit System Yariable

Yariable name:

Yariable value:

Path

skem32)Whern;

| ok

| | Zancel

Step 5: Reboot the computer to allow your changes to take effect
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3.2. Getting the iPAC-8000 APIs

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”.
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3.3. Creating Your First iPAC-8000 Program

Here we assume you have installed the Turbo C++ 1.01 (as the section “3.1.1. Installing the C
Compiler”) and the iPAC-8000 APIs (as the section “2.2.1. Installing the iPAC-8000 Header

and Library Files”) under the C driver root folder.

Step 1: Open a MS-DOS command prompt

i. Select “Run” from the “Start” menu
ii. On the “Run” dialog box, type “cmd”
iii. Click the “OK” button

i ST N . T T R T

Windows Catalog

Windows Update

Programs

Docurnents

SEttiI'IQS “u 1
2. Type “cmd :t, document, ar

Search will open it For wou,

Help and f8 port:
W
shut O .
s | QI | | i_ancel | | Browse, .,
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Step 2: At the command prompt, type “TC” and then press “Enter”

s CAWINDOWSWSystem 3 2iemd. exe

Microsoft Windows XP [Uersion 5.1.26801
(C» Copyright 1985-2001 Microsoft Corp.

C=“Documents and Settings“Administrator>TC_

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

e CAWINDOWSSystemn 3 2vemd.exe - tc -|O ﬂ

Edit Search HRun CGompile Debu Project Options Window Hel
-
[Hew |
Open... F3
Save F2
Save as... N
Save all ~ \“\\\
IE§§\ \%L o

[

Compile Debug Project Options Window Help

]

o 1

F1 Help Alt-F8 Hext Msg HAlt-F? Prev Msg Alt-F? Compile F? Make Fi@ Menu
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Step 4: Type the following code. Note that the code is case-sensitive

#include “..\..\Demo\basic\Lib\8000a.h”
/* Include the header file that allows 8000a.lib functions to be used */

void main(void)
{

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

Print(“Hello 8000!\r\n”);  /* Print the message on the screen */
}
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Step 5: Save the source file

i. Select “Save” from the “File” menu
ii. Type the file name “Hello”
iii. Select “OK”

e CAWINDOWSASystem32Ycmd.exe - ic

Edit Search Run Compile Debuy Project Options Hindow

New

Oien... F3
Save as...

Save all

Change dip...

Frint
e ohall

ommand Frompt - tc

= File Edit Search BRun Compile Debug Project Options Window Help

void maindvoid?

£ G:“\TCAHELLO.CFP “

InitLibh<>; iles
printf <
»>

Enter directory path and file—name mask

F1 Help

Tips & Warnings

c You can write the code as shown below with your familiar text editor
or other tools; please note that

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

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

i. Select “Open project...” from the “Project” menu
ii. Type the project name “Hello”
iii. Select “OK”

c Command Prompt - tc

= File Edit Search ERun IEEaEEE Options Window

Close project

void main{woid?

Add item...
{ Delete item
Local options...
InitLibh<>; Include files...

ot Command Prompt - tc

= File Edit Search Run Compile Debug Project Options Windouw

woid main{vodid?

£ G:~TC~Hello.PRJ “

InitLib<{>; iles
BGI~
printf<

» -

F1 Help Enter directory path and file—name mask
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Step 7: Add the necessary function libraries to the project (*.lib)

i. Select “Add item...” from the “Project” menu

ii. Select the source file (hello.cpp) and then click the “Add” button

iii. Select the function library (8000a.lib) and then click the “Add” button
iv. Select “Done” to exit

mpt - tc

¢t Command Prompt - tc

=
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Step 8: Set the memory model to large

i. Select “Compiler” from the “Options” menu and then select “Code generation...”
ii. On “Model” option, select “Large”
iii. Select “OK”

cv Command Frompt - tc

Advanced code generation...
4 Entry-sExit Code...

g \'\\E + 4 3 .. a
| Spesoptions...

File Edit Search FRun Compile Depu Froject Options Window Hel
e e e e
ns

- [2] x|

Optio
C
(=} Large

Assume S5 Eiuals DS

ef ines [N =1=l11=]

e

Fi1 Help Usze large memory model (iMb for code. 1Mbh for static data?
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i. Select “Compiler” from the “Options” menu and then select “Advanced code generation...”
ii. On “Floating Point” option, select “Emulation”

iii. On “Instruction Set” option, select “80186”

roject

\\\\\\\\\ T

Page: 67
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0: Set the TC compiler include and library directories
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Step 11: Select “Build all” from the “Compile” menu to build the project

c Command Prompt - tc
Edit Search HRun [JEGREEIEN Debug Project Options Window

Compile Alt+F?
Make F?
void main<void?> Link

{

Information...
InitLib<>; Remove messages

printf <

cv. Command Prompt - tc
Edit Search BRun

Options Window
HELLO . CPP

wvoid main{void>

<

InitLibh<{>;
Library HELLO.LIB
Print< Adding HELLO . OBJ

3 Total File
Lines compiled: 1573 a
Warnings: 8 a
Errorz: A a

Available memuri: 1978K

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

. Init
Lock

Run
— )

Step 12: Boot the iPAC-8000 into initial mode

Make sure the switch placed in the “Init” position.
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Step 13: Create an autoexec.bat file

I Untitled - Motepad E@@

File Edit Format ‘Wew Help

HELLG. exa| i. Open the “Notepad

ii. Type the “HELLO.exe”

iii. Save the file as autoexec.bat

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”

#4 MiniOS7 Utility Yerion 3.1.7

@File B Connection - & Command Configuration 7] Tools €87 Help =

Look in: | (=) Mini0S7_Litility v Lack ine |Disk & " @%@

M ame Size | Type Mo M ame Size b odified
I bin File Falder Q 1] hello. exe 138,928 2008/6/9 ..
I FIRMwARE File Falder Q‘I altoesec. .. 28 20057849 .
105 _IMAGE File Falder

& icpdas 1KE
| %] lnad232.dI BEKE
[ Mini0S7_Utili.chm  1,025KE

[Hternet Shortz

One is the “Hello”
application file, and the
other is the
“autoexec.bat” batch
file
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4. APIls 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_S8KL.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_V100.LIB
Flash memory driver MFS.h MFS_V212.LIB
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» System Structure

Jserss! . MiniOS7
Basic Solution Xser\‘_/‘er Framework
e Solution
Eibrany o b
V8a_3230.lib FW_09313.Lib
Cevel VXCOMM.H MEW.h
|
tcp2dm32.1ib
Tcpip32.h
8000a.lib
8000a.h
RHardware!
Laval Hardware
o 5-Digit
/O Tt
rr]Od‘u‘le .....
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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 IO

MiniOS7
API

Progra_ Functions
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 API Functions User Manual” located at:

CD:\8000\Napdos\MiniOS7\Document\
http://ftp.Icpdas.com/pub/cd/8000cd/napdos/minios7/document/

S Options + X
£
£ (0% 1. Library Selection for All 171884-80 ©
§ =% 2. COM Ports Functions
| Adobe Reader - [MiniOS7_API.pdf] =] . . :
< Ee Bt Yiw Dorwneat IDD Window Eelp EE 2.1 Commaon Functions™ariahles @
=3 [Hl ssve a Copy = ‘5 i&_jSearch ‘£|I}Seled q % E 211 InstallCam Eunlina @
3 . b
P 3 optns - x & D4 2.1.2 bCtsChanged_x ~
5 1. Library Selection for All -7188/-80 © B
g EHDY 2. COMYF’UHS Functions ﬁg E 21 3 CUH:TS_}{
= EHS 2.1 Cammon Functionsfariables L
E 4211 InstaliCom % l_'E’—El 2.1.4 CUFRTS_}{
5| | D212 noChanged x = 04215 fCtsControlhode_x
- [52.1.3 curcTs x | -
‘ %2.1.4 CurRTS_x E 2.1.6 fRtsControlflode_x
= 215 fCtsControlMode_x
. 4 216 RisControMode_x E 217 ClearCom
T [42.1.8 ClearTxBuffer
4 2.1.9 DataSizelnCom ;
[ 2.1.10 GetTxBufferFreeSize E 2.1.3 DataSizelnCom
[321.11 GeiCisStatus 5 2.1.10 GetTxBufferFreeSize -
Dy2112 InstallCormlnputData I
052113 Istem [52.1.11 GetCtsStatus (o)
g %5112 :iﬁ:fu:;p::mm @ 2.1.12 InstallCominputData |
|5 [ 2.1.16 IsDetectBreak
E Dyz2147 printCorm % 21 13 |5I:Dm —
= % 2.1.18 RestoreCom 2114 |5T}{B|_|fEmpt}.- —
v [ 2119 ReadCom 0|
[52120 ReadComn ) D4 2.1.15 IsComOutBufEmpty
G R e e 5 05 2.1.16 IsDetectBreak
L] E _
. [y21.23 Se:ClsCUmrUIMUdE & 5 E 2117 printCom I
= S—
g & B % 2.1.18 RestoreCam L= ]
d [42.1.19 ReadCom
L]
= [ 2.1.20 ReadCarnn
£ )
£ @2.1.21 SetComTimeout
L]
D4 2.1.22 SetComPorBufferSize
D4 2.1.23 SetCtsControlMode &
£ >
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/

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

> Basic
Folder ‘ Demo ‘ Explanation
Config_1_ Basic Reads information from a text file (basic).
File Config_2_Advance L .
q 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 Illustrates 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.
M Battery_Backup_SR | Shows how to read or write to the 256K/512K byte battery
emor
y AM 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_lO (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.
A slave COM Port demo for (request/repl or
Slv_COM o d (request/reply)
(command/response) applications.
ToCom_In_Out Illustrates how to Read/Write byte data via COM Port.
For more information about these demo programs, please refer to:
CD:\8000\Napdos\iPAC8000\Demo\Basic\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/

oeiseiel

» 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

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

Folder Demo Explanation

7K87K_DI_for_Com "COM Port" can be used to connect and

7K87K DO for Com control I-7k or 1-87k series modules.
® For iPAC-8000 module and can use,

7K 87K_for_Com 7K87K_Al_for_Com

COM2, COM3.
AO_22 26 for_Com .
= ® For iPAC-8000 module and (CPU 40 and
AO_024_for_Com 80M) can use, COM3, COM4.

For more information about these demo programs, please refer to:

CD:\8000\Napdos\iPAC8000\Demo\Basic\iP-84x1_iP-88x1\7K87K_for_COM\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1 ip-88x1/7k87
k for com/
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4.1.1. MiniOS7 API for COM Port

The iPAC-8000 provides five built-in COM ports.
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4.1.1.1. Types of COM port functions

There are two types of functions below for using COM port.
1. MiniOS7 COM port functions

2. (C style) Standard COM port functions

Tips & Warnings

A\

(C style) Standard COM port functions only can be used with the
COM1, if you use the COML1 port, you’ll have the alternative of
MiniOS7 COM ports functions or (C style) Standard COM port
functions. If you choose the ones, 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
Functions
Functions
MiniOS7
1, 2, etc. 1KB 1 KB 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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4.1.1.2. API for MiniOS7 COM port

API for using COM ports

1. InstallCom()

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

2. 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

3. I1sCom()

Before reading data from COM port, the IsCom() must be called to check whether
there is any data currently in the COM port input buffer.

API for reading data from COM ports

4. ReadCom()

After IsCom() confirms that the input buffer contains data, the ReadCom() must be
called to read the data from the COM port input buffer.

API for sending data to COM ports

5. ToCom()

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

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

#linclude <stdio.h>

#tinclude “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

6. printCom()

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

ports.

For example, showing data from the COM1 port.

#include <stdio.h>

#include “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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4.1.1.3. 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

1. 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 /O port

2. Getch()

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

API for sending data to standard I/O port

3. Puts() — For sending a string

Before sending data to standard 1/O port, the Puts() must be called to send data to
COM Port..
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4. Putch( ) — For sending one character

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

API for showing data from standard |/O port

5. Print()

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

For example, reading and receiving data through COM1.

#linclude<stdio.h>

#tinclude “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, showing data through COM1.

#linclude <stdio.h>

#tinclude “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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4.1.1.4. Port functions Comparison

For example, learning to show the ASCII code.

MiniOS7 COM port functions

Standard COM port functions

#include<stdio.h>

#tinclude “8000a.h”

void main(void)

{

unsigned char item;

InitLib();
InstallCom(1, 115200, 8, 0, 1);
printCom(1,”Hits any key.\n");

printCom(1,”Hit the ESC to exit!\n”);

for(;;)
{

if(IsCom(1))

{
item=ReadCom(1);
if(item=="q’)

{

return;

}

else

{
printCom(1,”---------- \n\r");

printCom(1,”char:”);

#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:“);
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ToCom(1,item); Putch(item);

printCom(1,"\n\rASCII(%c)\n\r”,item); Print("\n\rASClI(%c)\n\r”,item);
printCom(1,“Hex(%02X)\n\r”,item); Print(“Hex(%02X)\n\r”,item);
} }
} }
} }
Delay(10);
RestoreCom(1);
} }
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4.1.1.5. Request/Response protocol define on COM port

Request/Response communication is very typical protocol architecture. If you want to design

a command set of communication protocol as table below, you can refer to “slave_com”

demo.

Request

For a request/response application,

please refer to “slave_com” demo

Response

EEEEE E

Request Response

Debug information: Command1
“ Commandl
Debug information: Command2
- Command2
Q Debug information: Quick program
Other command Debug information: Unknown command
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4.1.2. MiniOS7 API for I/0 Modules

The iPAC-8000 equip a RS-485 communication interface, COM2, to access I-7K series 1/O
modules for a wide range of RS-485 network application, as shown below.

RS-485

Steps to communicate with i-7K series I/0 modules:

Step 1: Use Installcom() to install the COM port driver.
Step 2: Use SendCmdTo7000(2,...) to send commands
Step 3: Use ReceiveResponseFrom7000_ms() to get the response.

Step 4: Use RestoreCom() to restore the COM port driver
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For example, to send a command ‘S01M’ to I-7K I/O module for getting the module name.

#linclude <stdio.h>

#tinclude “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 COM2 */

/* 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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4.1.3. 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

Block 0~ 6 System 1. EE_WriteEnable()

Before writing data to the EEPROM, the
Block 7 . .
EE_WriteEnable() must be called to write-enable
the EEPROM.

Reserved for 2. EE_WriteProtect()

Block 8 ~ 31
After the data has finished being written to the

EEPROM, the EE_WriteProtect() must be called to in
order to write-protect the EEPROM.

system use

3. EE_MultiWrite()

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

Block 32 ~ 64 the data.

API for reading data from the EEPROM

4. EE_MultiRead()

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

the current mode is.
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For example, to write data to block1, address 10 of the EEPROM:

#linclude <stdio.h>

#tinclude “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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4.1.4. 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.

® Before 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
P
0 x 9000
P
0 x AOOO
Free: 448 K bytes -
- 0 x 00O
MiniOS7: 64 K bytes .
Total Size: 512 K bytes 0 x CO00
0 x EO0O
MiniOS7 0 x FO00

API for writing data to the Flash Memory

1. 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.
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API for writing data to the Flash Memory

2. FlashWrite()

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

API for reading data from the Flash Memory

3. FlashRead()

The FlashRead() must be called to read data from the Flash Memory.
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For example, to write an integer to segnment 0xD00O, offset 0x1234 of the Flash memory.

#linclude <stdio.h>

#tinclude “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(Oxd000,0x1235, *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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4.1.5. 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 EEPROM both have
the limit on re-write times) If the leakage current is not happened, the battery can be

used 10 years.

API for writing data to the NVRAM

1. WriteNVRAM ()

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

API for reading data from the NVRAM

2. ReadNVRAM()

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

#linclude <stdio.h>

#tinclude “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, the following can be used to write an integer (two bytes) to NVRAM.

#include <stdio.h>

#tinclude “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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4.1.6. 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 s s s L
1|L|5 1|L|5 1|L|5 1|L|5 1|L|5
gl || 2zl || 2zl | 2l || sl

API for starting the 5-Digit 7-SEG LED

1. Init5DigitLed()

Before using any LED functions, the Init5DigitLed() must be called to initialize the
5-Digit 7-SEG LED.

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

2. Show5DigitLed()

After the Init5DigitLed() is used to initialize the 5-Digit 7-SEG LED, the Show5DigitLed()
must be called to display information on the 5-Digits 7-SEG LED.
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For example, use the following code to display “8000E” on the 5-Digit 7-SEG LED.

#linclude <stdio.h>

#tinclude “8000a.h”

void main(void)

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

Init5DigitLed();

Show5DigitLed(1,8);

Show5DigitLed(2,0);

Show5DigitLed(3,0);

Show5DigitLed(4,0);

Showb5DigitLed(5,14);  /* The ASCII code for the letter ‘E’ is 14 */
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4.1.7. 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

1. TimerOpen()

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

the program.

API for reading the Timer

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

3. TimerReadValue()

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

must be called to read the main time tick.

API for stopping the Timer

4. TimerClose()

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

#linclude <stdio.h>

#tinclude “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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4.1.8. MiniOS7 API for WatchDog Timer (WDT)

® The iPAC-8000 equips the MiniOS7, the small-cored operating system. MiniOS7 uses the
Timer 2 (A CPU internal timer) as system Timer. It is 16-bits Timer, and generate interrupt

every 1 ms. So the accuracy of system is 1 ms.

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

Routine) refreshes it.

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

API for refreshing WDT

1. EnableWDT()

The WDT is always enabled, before user’s programming to refresh it, the EnableWDT()
must be called to stop refreshing WDT.

2. RefreshWDT()

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

3. DisableWDT()

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

#linclude <stdio.h>

#tinclude “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_V102.LIB and microSD.h

The iPAC-8000 series can support one microSD card and the size can be 1GB or 2 GB.

® Summarize 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 Reads the specified file
pc_write Writes the specified file
oc_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
Renames an existing file or a directory, including the
pe_move subdirectory
pc_del Deletes the specified file
pc_deltree Deletes the specified directory or subdirectory
pc_isdir Checks whether 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
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Function Description

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

AP| for starting microSD

1. pc_ Init()

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

microSD.

API for enabling/disabling microSD

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

4. 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

5. 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”

{
int fd, iRet;

InitLib();
If(pc_init())
{
Print(“Init microSD ok\n\r”);
}
else
{
Print(“Init microSD 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);
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fd=pc_open(“test.txt”,(word)(PO_WRONLY|PO_CREAT|PO_APPEND),(word)(PS_|I
WRITE|PS_IREAD));

if(fd>=0)
{
pc_write(fd,”1234567890”,10);  //write 10 bytes
pc_close(fd);
}
}

API for reading data from the microSD

6. pc_read()

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

microSD.
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For example, reading data from the microSD:

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

int fd, iRet;

unsigned char Buffer[80];

InitLib();
If(pc_init())
{
Print(“Init microSD ok\n\r”);
}
else
{
Print(“Init microSD 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);
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}

}
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);

}

For more demo program about the microSD, please refer to:

CD:\8000\Napdos\iPAC8000\Demo\Basic\iP-84x1_iP-88x1\microsd\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1 ip-88x1/micro
sd/
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4.3. MFS API (For iPAC-8000-FD series only)

Required library and header files:
MFS_V212.LIB and MFS.h

The iPAC-8000-FD series products equip an extra 64MB flash memory, the MFS is designed
to read/write file from/to the 64MB flash memory.

For full usage information regarding the hardware supported, applications, and the

specification, please refer to section “Appendix C. What is MiniOS7 File System (MFS)”

® Summarize of the MFS functions:

Function Description ‘
mfs_Init Initialize the file system.
mfs_Stop Allocated buffers are freed upon closing.

mfs_ResetFlash

Initialize the file system. All files will lose.

mfs_X600Fs_GetLibVersion

Gets the version number of function library.

mfs_GetLibDate

Gets the create date of function library.

mfs_GetFileNo

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

mfs_GetFreeSize

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

mfs_GetBadSize

Gets the size of non-available space.

mfs_GetUsedSize

Gets the size of used space.

mfs_GetFileSize

Gets the size of file stored in the NAND Flash.

mfs_GetFileInfoByName

Uses the specified filename to retrieve file
information.

mfs_GetFileInfoByNo

Uses the file number index to retrieve file
information.

mfs_DeleteAllFiles

Delete all files stored in the NAND Flash.

mfs_DeleteFile

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

mfs_OpenFile

Description ‘
1. Opens a file with a file name.

2. Creates a new file.

mfs_CloseFile

Closes a file with a file handle.
All buffers associated with the stream are flushed

before closing.

mfs_ReadFile

Reads specified bytes of data from a file.

mfs_WriteFile Appends specified bytes of data to a file.

mfs_Getc Gets a character from a file.

mfs_Putc Outputs a character data to the file.

mfs_Gets Gets a string from a file.

mfs_Puts Outs a string a file.

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

mfs_Seek Repositions the file pointer of a file.

mfs_Tell Returns the current file pointer.

mfs_EnableWriteVerify

Enable the data verification.

By default, the data verification is enabling.

mfs_DisableWriteVerify

Disable the data verification.
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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.
. Init
Lock

Step 1: Boot the iPAC-8000 into Run
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 found separately on the CD that was provided with the package or by

downloading the latest version from ICP DAS web site.

CD:\8000\Napdos\iPAC8000\0S_Image\iP-84x1_iP-88x1\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/os image/ip-84x1 ip-88x1/

(@ )

C837_2M_UDP_20090903.img

0660 0 N

0 CPU 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

& MiniOS7 Utility Verion 3.1.7

C@File @ Connection ~ <k Command Configuration | Toals @Help ~ J
Update MiniQs7 Image ... 4
W Lock in; |Disk & .
Hak Lisk Chrl+D :
Exit Bl Name SK{:
i sl ) hd
L FIRMwWARE //'
L 05_IMAGE . i
Y g /-H"H_f‘ - " I e N AN
Step 5: Select the latest version of the MiniOS7 OS image
Select MiniOS7 Image file RX
Saveirx | (L3 05_Image “ O
- I5old
_.9 ECEE?_EM_UDP-EDDQDEDE.ME
My Recent
Docurmnents
Deskiop
=y
My Documents
My Compuitar
Y Fie pame v
My Hetwodk.  Save as bype 05 Image e
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MiniOS7 Utility Verion 3.... [X]

Please wait a while for rebooting ..
Step 6: Click “OK” button

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 Mini037 Thlity ¥Yeron 3 2.1

' GJFile [p Connection « | & Commmand |[£] Configuration = Tooks €5 Help ~

. - ” TTpload F& _
Look in: | [ Mini0S7_Lkilit DikTool 6 Lock in: | Disk & 2

Refresh Fa

M amne
== bin
[y FIRMWwWARE

Size

| Mo Mame Modified
> autoexec. .. 16 2005/741..
WOE 3273, 84236 2008/7/2..

© File Help
(] %
= all categany ken wvalue
a LocaHost | |Basic Prormpt C337_v2_UDP f
! B asic | Basic 0s Mini057
i Memory Basic Hardware iP4C-B000E (30MHz)
C IO eocc (g |version 204011 Mar 232008
_5 ComPart =
n Basic G4-bitz Senal Mumber 01 EB 30 80 12 00 00 6B
ﬂ | Basic Time 224710 L4 11:45:29

bl Bl e w5 e o
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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 separately on the CD that was provided with the
package or by downloading the latest version from ICP DAS web site.

CD:\8000\Napdos\iPAC8000\Firmware\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/firmware/

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”
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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.

Q 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 1I/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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Appendix B. What is MiniOS7 Utility?

MiniOS7 Utility is a tool for configuring,

P b Commtn + & Conmnd 7] Cotipwrtcn 7] Yook @ oy ~

L (ST — Lok T A S i i i
]'-:'-Mi uploading files to all products embedded with

e 1 Son] Madies I ™ ™

e ' ICP DAS MiniOS?.

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

00 10,08 100 Pt 10000 v TCP. 1 S S6.550 byies

o ﬂwnj-u—-‘ﬂ "

ket 35 vt reur] 23w

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

..., etc.

A W N R

A W N P

Including frequently used tools
a. 7188XW

b. 7188EU

c. 7188E

d. SendTCP
e. Send232
f. VxComm Utility

Upload location:

http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7 utility/
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/

Appendix C. What is MiniOS7 File System (MFS)?

MiniOS7
File S

MiniOS7 file system, MFS, offers a rugged alternative to mechanical storage systems.
Designed for the 64MB NAND flash memory, MFS implements a reliable file system with C
language API for embedded data logger applications on MiniOS7.

Hardware Supported

iPAC-8000-FD (With 64MB Flash Memory), NVRAM: all of the 31 bytes.
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Applications

Log data with timestamp, Log data and forward via the Ethernet

User’s program ]

|/O
Devices
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MFS Specifications

Item Description

Disk size 1/2 size of the flash memory size
File number 456 files max. for each disk
File size Disk Size max. for each file
File name 12 bytes max (case sensitive)
1. Read only

_ ) 2. Write only: Creates a new file to write data, or overwrite a file (if
File operation modes o ]
the file is already exit).

3. Append: appends data to a file.

10 max for each disk.
For read mode: the 10 file handles can all be used for reading

operation on each disk. Total 20 files can be opened for reading

File handle
mode.
For write and append mode: only 1 file handle can be used for
writing operation on all disks.
Yes. Default is enabled.
Writing verification Calling mfs_EnableWriteVerification and
mfs_DisableWriteVerification can change the setting.
Yes.
If an unexpected reset or power loss occurs, closed files, and files
Automate file system opened for reading are never at risk. Only data written since the
recovery last writing operation (mfs_WriteFile, ) might be lost. When the file

system reboots, it restores the file system to its state at the time of

the last writing operation.

mfs_WriteFile:

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

Writing speed
mfs_Puts:

142.1 KB/Sec (verification enabled) (default)
229.5 KB/Sec (verification disabled)
mfs_ReadFile: 734.7 KB/Sec

mfs_Gets: 414.2 KB/Sec

Reading speed

Max. length of writing

32767 bytes.
data
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Max. length of reading
32767 bytes.

data

Resources upload

e MFS SDKs:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1 ip-88x1/lib/

° MFS Demos:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1 ip-88x1/256m
b _flash/
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Appendix D. 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 to
automatically support the power of iPAC-8000 needs.

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

PWR1
P.GND —
PWR2 E

P.GND L
R.COM

the power fails.

+24 VDC
Power Supply

Back-up
Power Supply

Relay Output
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Appendix D. 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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D.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
tce -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

cr CAWINDO WSS ystem 33 wemd exe - d:\ic204c
Filg =F Run Compile Project i q Break- watch
= ————————— ' [T7
Col- 1% Insert Indent Tabh Fill Unindent 2= D:NOMAME.C

Line 2
LED.C
L a%1ibnN?188xal. 1ib_

Message

F8—Step F?-Make FiB-Menu

Fi-Help F5-Zoom Fb—Switch F7-Trace
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Step 3: Save the project and entering a name, such as LED.prj

CAWINDOWESystem 32%cmd exe - d\tc20ie -|O ﬂ
Break-swatch

Pic | Rename MONAME
Neu|4:\713829BC\'?iBBHFI\BC_TC\LED\LED\LED-pr,j_ |

Change dir
05 shell
Quit Alt—H

Step 4: Load the Project

it CAWINDOWEASystem32vemd exe - d:\tc20

File Edit Run > Fyro g Options Debug Break-uwat

Line 1 Col 1 Ii=ert|] Project name LED.PRJ

LED.C Break make on Errors
- -n1ibN7188xal. lib encies Off ——-""'-‘

Clear project
Remove messages

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

File Edit Fun Compile 'roject

Mode 1
Defines . -
Optimization

Source

Errors
Mames

Line 1 Col 1 Insert Indent TL1| Compiler

File Edit Run i j ] Debug Break~suwatch

Line 1 Col 1 Insert Indent Ta |

Model
Defines

Code generation

Calling convention C
Instruction set 808186 80286
Floating point Emulation
Default char type Signed
Alignment Byte
Generate underhbars On
Merge duplicate strings OFf
Standard = n

overt low
ine numhers Of f

OBJ debug information On
—

Large |
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Step 6: Building the project

AWINDOWS\System 32emd exe -

d:\e20ke

File Edit

ompile

Compile

Run Project Options Debug

H ME . OBJ

1le
Link EXE file
Build all

Prlma}rg G file: _

Brealk- watch
D:NONAME.C

CAWINDO WS \System 32\ md exe - dAc20e

File Edit

Line 1

Fi—-Help FS—Zoom

Hun

Inzert Indent Tab Fill Unindent

Col 1

D:NONAME.C

EXE file
Linking

LED.ERE
~IG2ONLIBMNCL.LIB

Link
PAsSsS 2
a

Total
compiled: 1335
Warnings: 8@
Errors: 8

Lines

Available memory: 235K

Message

Fo—8witch F7-Trace F8-S5tep F7-Make

FiB—HMenu
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D.2. BC++ 3.1. IDE

Step 1: Executing the Borland C++ 3.1

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

et Command Prompt - be

= File Edit Search Run Compile Dglfug
C:DOCUME™1~ADMIN (™1

Options

[ Open project... |
!glnse project -

Add iten...

Een Pruiect File

HELLO1 . PRJ

Step 3: Add all the necessary files to the project

cv Command Prompt - be

= File Edit Search Hun Conmpile Debl.t‘% IEESEEEEl Options Wi
. Open i .. :
T 10 6 C L —
ete item
oc oy

ame

% _ 1]

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

Advanced code generation...
ntrysExit Code...

Assume S5 Equals DS

efines [

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

v CAWINDOWSisystem32wmd exe - be

Edit Search Run e c
G :DOCUME™1~ADMINI “1“N" 4AMEBRA .

Hiilicat ion...

eneration...

Optimizations...

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

e | CAWINDOWS S ystem3Z\cmd .exe - be

= File Edit Search Run

Window Help

I'Iﬁlicatiun... I m

Optimiz
Source...

Moz canas

(=2 DOS standard

Callini Convention Stack Oitiuns

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

it C:\WINDO‘
= File

(g

Help

Edit Search Run Project [UDCHONSE

C: DOCUHE"i\nDHINI“1\HOHHMEBB

Window

Application. ..
Compiler
Transfer...
Make. ..

Librarian. .\

Dlrectorles (

[

Fonuiwnnmant

Inspectors

»o

ram Heap Si=ze

;

K hytes c.)
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Step 8: Make the project

Search Hun
o

o] =

ji] Project Options Window Hel
Cumiile Alt+F7
o Liink :

C lIx

ITnfowrmatinn

E¥E file := HELLO1.EXE

Linking

Total

Lines compiled:s 1259
Warnings: @
Errors: A

Availabhle memory: 1977K

: ~BC31~LI1B~CL.LIB

Link
-PASE 2
a

a

F1 Help | ﬁring target up—to—-date by compiling and linking

= A5 NEecessary
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D.3. MSC 6.00

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

2 Wntitled|- Notepad
File Edit Faormat Wiew Help

ol /e fGs fFPa /Fm /Gl /AL HELLO.o
link /Mi /NCE /fNOQOI /JHELLO,,,..%1ib%7188=xhl;

del *.o0kbj
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 | CANINDO WSS ystem 3 2vemd . exe

C:\7188xXA\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. A1l rights reserved.
Hello.c

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

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

C:\7188XA\Demo\MSC\Hello>dir
volume in drive C has no Tabel.
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\Hello>_
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D.4. MSVC 1.50

Step 1: Run MSVC.exe

-:—{f—;hlicmmft ¥izual Ct+ - DEMO4 MAE _
File Edit WView Projeet Browse Debug Tool: Opbons Window Help
E[5) [oroco e
& <2» DATIBBEATCPAESER YER\DEMOMSYC1 SADEMODSATSER:C
tinclude <string. h:
#include ——— — '—!'
void Use: Project Mame: Erowse...' ] 4 I
Pe I O 7]
_ [ledSMRE A SminiosTd ernnhmsciled 5 —I
; HE#
i! (= dd -"_I —I
[ BO00E SEAmE)
(== MINIOZT
(= DEMO A (..
= MaC
» A e
b List Files of Type: R
o |Project (*mak) > |=acmas -
1
S

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

type

New Project

Project Marme: |

[ Use Microsaft 7 Ki"
45 0 EHEE:
[hello MAK 47 188 xa emotmehelo
e
;I [=r ot ;I —{I
(=== 7188H LA =
[=> DEMO A
(= MAC RO
= HELLD
[~ [~
Lizt Files of Type: BEERLEA=E O
| Project (*.mak) x| = |
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Step 3: Add the user's program and the necessary library files to the project

Edit - HELLO MAK E

Cloze

Cancel

Help

Wi

i

File Marme: Directories;
7188xal lib 41 88Rahdemotmachlib
= c:h
¥188mas b B 71858
[= DEMD
= MSC
= lib
£ #Board
Lizt Files of Type: Drrives:

| Library [*lib]

ﬂ |Ec: j

M1 83xahdemotmechelohhello. o
471 88wahdemohmachlibh 71 88xal ib

Add Al

ti
L
[

Step 4: Set the Code Generation on the Compiler.

E

Project Type: [MS-D0S appcation [EXE) <] o |

Customize Build Options

LCompiler...
Linker...

[

[ Use Microzoft Foundation Classes

iPAC-8000 Series User Manual

Cancel
Build Mode
Help
" Debug

C/C++ Compiler Options E
Build Options: " Diebug Specific ™ Release Specific © Common to Baoth

Options String:

Jnologo /Gs AG1 A3 /AL A0k /D "MDEBUG" /D " DOS" /FR

J Cancel
Help

| Usze Project Defaults |

Code Generatio
Custom Dptions
Cusztom Dp_tions [C++]

Category Settings: Code Generation

Debug Dptions < [m85 /80188

[ Check Pointers

Iv Disable Stack Checking

Segment Names Floating-Point Calls:

Listing Files

Menany Model -

Optimizations Calling Canve

P-Code Gereration | C/Ces® j|
Precompiled Headers

Freprocessor

Code Generator:

| Usze Emulatar *

j| |Aut0 Select j|

Struct Member Byte Alignment:

|2Bytes"

=]
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Step 5: Change the Memory model (large for iPAC-8000.lib)

CiC+t Compiler Options n

Build Options: " Debug Specific  * Release Specific © Comman to Bath ‘ Ok, |
O ptionz Shing: Cancel |
fnologo /Ge AGT Aw3 Al S0x /D "MDEEBUGH /D _DOSY /FR J

Help |

| IJze Project Defaults |

Categon: Cateqaory Settings: Mermory Model

Code Generation

Customn Options b ngrnent Setup:
Custom Optians [C++] "
Debug Optiohs J' | 55 ): D3 ﬂ'

Lizting Files
Memory todel

O ptimizations Mew Segment D ata Size Threshold: | |
P-Code Gerneration
Precompiled Headers
Freproceszor
Segment Mames

[ Assume 'extern’ and Uninitialized Data 'far'

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

Linker Options
Build Options: ¢ Debug Specific ™ Releaze Specific ¢ Comman to Bath | 0k

Options String: C I |
ALIB: e ALIE:afacr ALIB: "oldnames" ALIB:"slibce” AMOL ASTACK: 5120 i‘ e |

JONERROA:NOEXE OLOGO Help

= | IJse Project Defaults

Categony Settings: Input

Memary Image Librariesf «cr. aftzcr, (Ydnames, slibce |
Mizcelaneous
Dutput
Remove the
"Xcr" and "afxcr”
[v Distinguish Letter Case
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Step 7: Remove the OLOGO option from the miscellaneous Category.

Linker Options E3

Build Options: " Debug Specific ™ Belease Specific T Common to Both

Optiong String: I: I
ALIB: wer ALIB: afucr” ALIB: oldnames" ALIB: "sibce’ AMOI ASTACKB120 j anee

/ONERROR-NOEXE OLOGO Help |

LI Uze Project Defaults |

Cateqorny: - Category Settings: Miscellaneous

[ Suppress [Jia

Mizcellaneous

Output Other Ofionz: [QLOGO

Remove the "OLOGO"

Step 8: Rebuild the project

Microsoft ¥izual C+4+ - HELLO MAK
e Edit View BEwEa® Browss Debug  Tool: Option: Window Help

Chl+ES

4P <1> Output

Initializing. ..
Compiling
c:~7188xa~demno~mecshelloshello .o
Linking

Hicro=oft (R) Segmented Executahle Linker Version § 60 339 Dec 5§ 1994
Copyright {C) Microsoft Corp 1984-1993. All rights reserved.

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

Run File [HELLD.eze]: HELLO.EXE

Li=t File [c:HELLO .map]: nul

Libraries [.lib]: c:mswc-lib~+
Librarie=s [.lib]: c:smsvcsmfc~libs+
Libraries [.lib]: ..~LIB~7188HAL LIE+
Librarie=s [.lib]: oldnames+

Libraries [.lib]: 1llibce:;
Creating browser database. ..
HELLO.EXE — 0 errori(s). 0 warning(s)

] |
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Appendix E. How to Run a 16-bit Program on
64-bit Windows

Windows 7, Windows 8, or others 64-bit Windows do not support 16-bit programs, 16-bit
processes, or 16-bit components. Therefore, if a 16 bit compiler like Borland C++ 3.1 or
Turbo C++ 3.0, or a program that was compiled with a 16-bit compiler is running on 64-bit

Windows, it may receive an error message like the one below.

Unsupported 16-Bit Application “

The program or feature "\ IADABO\BIN\BC.EXE" cannot start or run due to
incompatibity with 84-bit versions of Windows. Please contact the software
vendor to ask if a 84-bit Windows compatible version is available.

The ultimate solution to run 16-bit programs, 16-bit processes, or 16-bit components on PC
with Windows 7, Windows 8, or others 64-bit Windows is DOSBox. DOSBox emulates DOS
and the environment in which DOS ran in the past (like an old pc), including memory

management and sound configuration, but with the power of your computer today.

On this appendix we will show you how to make the 16-bit compiler or any 16-bit program
work.
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Step 1: Get the DOSBox Installer

The latest version of the DOSBox installer can be obtained from SourceForge

DOSBox07..  Web site.

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

Step 2: Install the DOSBox

B

hos - =
A iiﬁ'-' DOSBox 074 Installer Setup: License A greement E“D |§|
DR Box 0,74
@ DOSBox w0, 74 License
After the installation has been ChLl GENERAL PLELIC LICENEE =

completed, there will be a Version 2, June 1991

Copyright {C) 1989, 1991 Free Software Foundation, Inc,

new short-cut for DOSBox on 59 Temple Flace, Suite 330, Boston, MA 02111-1307 LISA
Everyone is permitted to copy and distribute verbatim copies
the desktop. af this license document, but changing it is not allowed,
Preamble

The licenses For most software are designed to kake away vour
freedom to share and change it, By contrast, the GMU General Public
lirense is intended Faoaoarantee wonre frerdnm ba share and channe Fres

b

Step 3: Run the DOSBox

B
Do&
2l

Tips & Warnings DOSEox 0,74

If you're running Windows Vista or later OS, we Ores

would suggest you to run the DOSBox emulator | #  Run as sdministrator

A with administrator privileges. Pin to Taskbar
Pin to Start Menu

Right-click the DOSBox program icon or shortcut, e >

and then click Run as administrator.
Cut

Copy

Delete

Open file location

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

Step 4: On the DOSBox Status Window, check the path of the DOSBox configuration
file, and then open up this file with a text-editor like Notepad

The DOSBox configuration file is named dosbox-number.conf where number is the
version number of DOSBox.

DOSBox Status Window

SBox version BA.74
Copyrd Lo : DO5Box Team,. published under GNU GPL.

CONFIG:Loading primary settings from config file C:“Documents and Settingsz“Mindo
wswLocal Settings™Application Data“DOSBox“doshox—B.74.conf

device:win32

Folder Options @l

General | View | Search

H H Folder views
Tlps & Warnlngs You can apply the view (such as Details or lcons) that
BEE you are using for this folder to all folders of this type.
fr! If you can't find the | Reset Folders |
dosbox-number.conf file in the
location, you’ll have to enable Advanced settings.
Files and Folders -
the show hidden files option in Always show icons, never thumbnails
Always show menus
the window properties to V| Display file icon on thumbnails E
. . . | Display file size information in folder tips
display the hidden files. Display the full path in the title bar

Hidden files and folders
Dontt show hidden files, folders, or drives

@ | |
Hide empty drives in the Computer folder
Hide extensions for known file types
| Hide protected operating system files (Recommended)

| Restore Defaults |

QK || Cancel || Apphy |
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Step 5: Scroll down to the bottom of the configuration file to where it ends with:

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

B doshox-0.74 conf - SEZA
BEER EEE #HR0 #R SHEm

serial3=disabled ™
serial4=disabled

[dos]

# xms: Enable XMS support.
# ems: Enable EMS support.
# umb: Enable UMB support.

# keyboardlayout: Language code of the keyboard layout {or none).

sms=true
ems=true
umb=true
keyboardlayout=auto

[ipx]
# ipx: Enable ipx over UDP/IP emulation.

ipx=false
[autoexec]

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

Step 6: Enter the following commands to add the drive letter of the folder that you
want to start in and the Borland executable to the DOSBox path

[autoexec]
# Lines in this section will be run at startup.
# You can put your MOUNT lines here.
mount D D:\

D:\

path D:\Bc31\BIN
BC.exe

! dosbox-0.74 conf - Notepad
BRE #/EE A0 #wEM KA

[ipx]
# ipx: Enable ipx over UDP/IP emulation.

ipz=false

[autoexec]

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

D:Y

path D:YBc31\BIN

BC.exe
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DOSBox .74, masc 100% cycles, Frameskip 0, Program:

Step 7: Restart the DOSBox, and
then the BC++ compiler will
open in DOSBox

Tips & Warnings

If you want to automatically start a project, add the commands to change the
A directory to the project folder before the commands to set up the BC++
compiler in the DOSBox configuration file.

For example, if you want to start in the /Hello/Hello_C directory, you would add
CD:\Hello\Hello_C to change the directory as follows:

[autoexec]
# Lines in this section will be run at startup.

# You can put your MOUNT lines here.

mount D D:\ P dosbox-0.74 conf - SEA

D:\ HWEE FEE B0 BEpEN SR

CD D:\Hello\Hello_C # ipx: Enable ipx over UDP/IP emulation. ~
path D:\Bc31\BIN ipx=false

BC.exe [autoexec]

# Lines In this section will be run at startup.
# You can put your MOUNT lines here.
mount D D:Y

Dy

CD D:3Hello\Hello_C

path D:\Bc314BIN

BC.exe
) W
DOSBox 0.74, Cpu speed: max 100% cycles, Frameskip 0, Program:
Hello.c : Reads library version and flash memory size.
Compiler: BC++ 3.1,
Turbo C ++ 1.01¢(3.81) (free from http: - community.borland.comm
MSC 6.0,
MSUC 1.52.
Compile mode: large
Project: Hello.c
. .SLib\(BOOOE.Lib,7188XAL . Lib, 7188XBL.Lib,7188XL.Lib or 7183EL.L
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Appendix F. 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
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