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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, no for any infringements of patents

or other rights of third parties resulting from its use.

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

Trademarks
The names used in this manual are for identification purpose only and may be registered

trademarks of their respective companies.
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CHAPTER

1 Introduction

The i-8411/ i-8811 modules are embedded controllers with 4/8 1/O slots. Both are
equipped with MiniOS7, an embedded OS similar to DOS that was developed by
ICP DAS Co., Ltd.

The MiniOS7 can boot up in a very short time (0.4~0.8 seconds). It has a built-in
hardware diagnostic function, and supports the full range of functions required to access
all i-8K and i-87K series I/O modules, such as DI, DO, DIO, Al, AO, Counter/Frequency,
motion modules, etc.

The i-8411/i-8811 back panel is equipped with four serial COM ports, including RS-232
and RS-485 ports, and can be used for remote data acquisition and control applications,
including environment monitoring, power management and factory automation. By using
S-256 (256 KBytes) or S-512 (512 KBytes) battery backup SRAM, they provide data
logger function.

Note: S256 and S512 are optional accessories.

» For more information about MiniOS7, please refer to “Appendix B. What is MiniOS7”
» For more information on the I/O modules for the i-8411/i-8811 controllers, please refer
to CD:\Napdos\dcon\io_module\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io_module/

HostIPC

1-8000+1-8084F +FRnet O RS5-485
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Optional Accessories

S256 256 K SRAM module with battery backup
S512 512 K SRAM module with battery backup
KA-52F 100 ~ 250 Vac input, 24 Vpc/1 A output, flat-type power supply
DIN-KA52F | KA-52F with DIN-Rail mount
DP-665 85 ~ 270 Vac input, 24 Vpc/1.7 A and 5 Vpc/0.5 A output power supply
DP-660 24 Vpc/1.7 A5 Vpc/0.5 A power supply
DP-1200 | 24 Vpc/5 A power supply
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1.1. Features

M Serial Port-based embedded controller
The i-8411/i-8811 modules are serial port embedded controllers that allows COM port
applications to access and control remote 1/O data in RS-232 or industrial RS-485

networks.

B Equipped with MiniOS7 (A DOS like OS)

Each i-8411/i-8811 module is equipped with MiniOS7, a friendly DOS like OS developed
by ICP DAS. C compilers that can create 16 bit executable files (*.exe) can be used to
develop custom programs, which can then be downloaded to the i-8411/i-8811 module.

M Provides API Functions for: i-8K, i-87K 1/0, 7-SEG LED

display, RTC (Real Time Clock), EEPROM, and more

Each i-8411/i-8811 module supports MiniOS7 API functions that includes hundreds of
pre-defined functions, such as i-8000, i-87K 1/0O, 7-SEG LED, RTC, EEPROM, etc., and
provides the demo code mostly required for users to program their own applications.

B Updating the firmware, and download programs via the
RS-232 port

L

The COM1 port of the i-8411/i-8811 module can be used to download programs and

When should the firmware be updated?

-> The firmware should be updated

when ICPDAS announces:

= Support for new I/O modules
® The addition of new functions
® Bug fixes and revisions

update the MiniOS image file.
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B Hardware designed to protect software

The i-8411/i-8811 module is equipped with a unique onboard 64-bit hardware serial
number. Custom application software can be used to check this number to prevent illegal
copying of software. An alternative method of achieving this goal is to use the ASICKey
approach. ASICKeys can be numbered from 00 ~ 99. Each individual number is only sold
to a single customer. Custom software can be used to check the specific ASICKey number

to determine whether the application will quit or continue to execute.

64-bit built-in hardware serial number

ASICKey (optional)

» For more information regarding the 64-bit hardware serial number and ASICKey,

please refer to “Appendix G. How to prevent illegal copying of software”.

H Innovation design on reliability, flexibility and expansibility
Each i-8411/i-8811 module is equipped with 4/8 1/O slots and multiple serial ports.

It not only supports i-8K and i-87K series 1/0 modules, such as DI, DO, DIO, Al, AO

and Counter/Frequency for I/O slot applications, but also i-7K series I/O modules to
allow a wide range of RS-485 network applications.

Each 1/0 module allows a range of channel numbers. For example, when combined
with the i-8040 or i-8041, the i-8411/i-8811 provides a maximum of 256 digital input or
digital output channels.

» For more information on i-8K and i-87K series modules, please refer to
“‘“Appendix C. i-8K and i-87K series 1/O modules”.

H Built-in WatchDog Timer

The built-in WatchDog Timer will reset the CPU module if a failure occurs in either the
hardware or software. If the application program does not refresh the WatchDog timer
within 0.8 sec, the WatchDog Timer will initiate a reset of the CPU.
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H Input protection circuitry

The input protection circuitry on both the network and power supply protects the system
from external signals, such as mains spikes and ambient electrical noise. In addition, the
central processing module is isolated from external signals in three ways. This is achieved
through an I/O isolation of up to 3KV, power isolation of up to 3KV and network isolation of
up to 2KV.

H High-performance integrated power supply
The built-in 20W isolated power supply is rated to perform linearly up to full loading.

H Ventilated housing designed to work between -25C ~ +75C
Each i-8411/i-8811 module is housed in a plastic-based box with a column-like ventilator
that can help to cool the work environment inside the box and allow the i-8411/i-8811
module to operate between -25C and +75C.
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1.2. Specifications

Module

CPU 80188 or compatible (16-bit and 40MHz)
SRAM 512KBytes

Flash 512KBytes

EEPROM 2KBytes

NVRAM 31 byes

RTC (Real Time Clock) Yes

64-bit Hardware Serial Number Yes

Built-in Watchdog Timer (0.8 second)  Yes

SMMI
5 - Digit LED Display Yes
3 - Programmable LED Indicators Yes
4 - Push Buttons Yes
Dimensions /0 Expansion Slots
8411 230 x 110 x 75.5 mm 8411 4 Slots
8811 354 x 110 x 75.5 mm 8811 8 Slots
Power Supply
Protection Power reverse polarity protection
Power requirement 10 ~ 30 Vpc
Power supply 20W
i-8411: 3.9 W
Power consumption 8811 5.1 W
Operating Environment
Operating Temperature -25°C ~ +75°C
Storage Temperature -30°C ~ +85°C
Humidity 5 ~ 95%, Non-condensing
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Communication Interface (Cont.)

COMO (Internal RS-485 interface that can communication with i-87K 1/O modules)
Baud Rate — 115200 bps
Data Bits — 8
Parity — None, Even, Odd
Stop Bits — 1
FIFO — 1 byte
Note: CPU internal uart

COM1 (RS-232 used to update firmware) comt

Baud Rate — 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200 bps ()
Data Bits — 7, 8 (T oss

Parity — None, Even, Odd ;'f:- ‘
Stop Bits — 1 6
FIFO — 1 byte

Note: CPU internal uart

COM2 (RS-485)
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
Note: 16C550 compatible

COM3 (RS-232/RS-485) CcCOoM3
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) cTS
Stop Bits — 1, 2 I:Ta-l;:.
FIFO — 16 bytes S
Note: 16C550 compatible @)

' <3
o4

W ~No
.. |

COM4 (RS-232)
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
Note: 16C550 compatible
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1.3. Overview

|HEHE'3HHE
\

o

Slot0 Slot1 Slot2 Slot3

5 5 c 8
1. COM3 RS-232/RS485 5. Initialize INIT* and INIT*COM
2. COM1 RS232 6. COM2 RS-485 (Data+ and Data-)
3. SMMI Small Main Machine Interface 7. COM4 RS-232
4. Power +VS and GND 8. NET ID.
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1.4. Companion CD
e

This section describes the content of the companion CD, which provides the documentation
and software related to the i-8411 and i-8811 module. The directory tree below will help you
to quickly search the contents of the CD.

CD:\Napdos B

— 8000 1

841x881x

— Demo |

7k8k_for COM
COM_ports

DataTime
DCON_FUN
File

_ NN

Hello
IO_in_Slot

Documents

OS_image

MiniOS7
MiniOS7_Programming

Notes: The software, documentation and manual are subject to change.
The latest Versions of the files are always available at:
http://ftp.icpdas.com/pub/cd/8000cd/napdos
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CHAPTER

2 Quick Start

2.1. Hardware Installation

2.1.1. Installing the controller

Step 1: Mount the controller

The controller can be mounted in two different ways:
Screw panel or DIN-Rail mounting.

Screw Panel Mounting

o

DIN-Rail Clips
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Step 2: Connect the power supply (10 ~ 30 Vpc)

Communication using the RS-232 interface

Power Supply
+10~30VDC

+V3

GND ]

g3 2T T ICEPTT I ST SEILE TE TP ST 3T 21y
[ e g o i i v

— = CA0915 |

\ Host PC |

Communication using the RS-485 interface

Power Supply
+10~-30VDC

—[ l——=

Host PC |

+\/ S
Data-

| Data+

| CA0915 I
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2.1.2. Operating modes of the controller

After apply power, the i-8411/i-8811 module includes the following modes for protecting
the system. This section describes when the following modes boot.

1. Running mode

The running mode represents there is the program running on the i-8411/i-8811 module,
and the 5-digits 7-SEG LED will show the message according to the running program, but if
during this time there is another program running on the i-8411/i-8811 module, the 5-digits
7-SEG LED isn’t managed with this program, it will stop motion at the present state.

Note: If you want to stop the running program, please refer the
point 3. Switching the running mode into the console mode.

Programs running
== = = .-

2. Console mode
The Console mode represents there is no program running on the i-8411/i-8811 module,
and the 5-digits 7-SEG LED will count the number as shown below:

M »ﬂﬂ _
LI‘LI‘I_II_IL:' Ll‘Ll‘Lll_l:l -----

Download files

arrr
(I 18

[1/dlalTe

Mo program running
e
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3. Switching the running mode into the console mode

To switch the running mode into the console mode, follows the following steps to stop
all programs running on the i-8411/i-8811 module.

Step 1: Connect the Init* to the Init“COM pins

Step 2: Power off and then power on

2. Power off
and then powe

Power Supply
+10~30VDC

1. Connect the Init*
to the Init*COM pins

— = [} CA0915
—  —

Host PC

Step 3: Disconnect the Init* from the Init*COM pins

Power Supply

=k e C:\

:_
\

+10~30VDC -
+VS
GND

from the Init*COM pins

— = [} CA0915
—  —

Host PC
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2.1.3. Inserting the 1/0 module

= ]
//

fnct ]
R T X X T X X F X T /‘ ;

\!'. LA AR R

:,;::'-:-., N N A R e i e e A A W -.
I||_ ] 0y

PP PR R

Step 1: Read the relevant documentation

» The documentation for i-8K series modules is located at:
CD:\Napdos\DCON\IO_Module\hw_dcon_on_8KUnit\8k
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/hw dcon on 8kunit/8k/

P The documentation for i-87K series modules is located at:
CD:\ Napdos\DCON\IO_Module\hw_dcon_on_8KUnit\87k
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/dcon/io module/hw dcon on 8kunit/87k/

All documents includes the I/O module specifications, pin assignments and wiring

connections.
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For example, Pin Assignments and Wiring connections for the i-87054 module are as
follows:

1

Pin Assignments ST
" a |02 DID
ra]l03 DI
: o]l 04 DI2
DIL.COMD
5 Lol 05 DI3
Bi [ o]l 06 DI4
1K EE ﬁ? DI5
. o]l 08 DIf
s el 09 DI7
Dl E_’II' 10 Do
i [aif 1 DO
B ol 12 D02
ooz E 13 003
Do EE 14 D04
o el 15 DO5
bos E 16 DOG
por E 1? DD?
DO.GND
00,6 E 18 DO.GND
Faif 19 DO.GND
ol 20 DO.PWR

Wire adba adback as
. Relay ON Relay Off
Connection oty
contact | +c——108 | || br.coM || «—— S | || D1.COM
o106 | || o e 0S | || P
Voltage < 1V Voltage > 3.5V
mﬂos =& 1@ [ [[orcom || ¢ o& [ or.com
PR e ||| o P 02 | || ox

Collector On Open Collector Off

Open
NPN - i

_—riH 0& | || DL.COM IH 0& | || DL.COM
o 08 [[lox |EEA oS ||| on

Collector On Open Collector Off

Open
Eti E]—_Wln— 02 ||| br.com ~—1 08 | || pr.com
floe | || ox i 105 ||| o

Resistance 0S5 | ||pOPWR ||, =——1 05 | || DO.PWR
02 | || pox d s 012 | ||pox

05 | ||po.GND 05 | ||po.GHD

Drive Relay 1| IS | ||poPwr | UG | || bo-PWR
02 | ||pox 0S | ||pox
0S | ||po.GND 0E | ||po.GND

wF
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Step 2: Connect the wires

Step 3: Insert the I/O module

D HDHAD AN AN DN AN, z_../_./ww/
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2.2. Software Installation

Step 1: Copy the 841x881x file folder to your Host PC

CD:\Napdos\8000\

The folder is an essential resource for users developing custom programs and
contains libraries, header files, demo programs and more information as shown

below:

| 841x881x 1

Demo

7k8k_for COM

COM_ports

DataTime

DCON_FUN

File

Hello

Lib

Memory

Misc

Smmi

INNNNNNNENNNI

|
|
|
|
|
|
10_in_Slot |
|
|
|
|
|

Timer

Demo.html

Documents

I— MiniOS7_Programming_document.html

OS_image

[

40M

8k050902.img

Step 2: Install the MiniOS7 Utility
The MiniOS7 Utility is a tool that can be used to configure and upload files to the
controller and is located at:
CD:\Napdos\minios7\utility\minios7 _utility\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7 _utility/
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2.3. Download programs to the controller

Before you begin using the MiniOS7 Utility to download programs, ensure that the
controller is connected to the Host PC.

2.3.1. Establishing a connection and disabling the running program

3. Power off satsg1X | ([t || oo | ey
and then power on )& |[EBE8E, s y || m (]
] 3%
v GND
) i i
2. Connect the init*
CA0915 to the init*COM
—— ’
— o 1. Connect the
Host PC controller to the Host

Step 1: Use the CA0915 cable to connect the controller to the Host PC

Step 2: Disable the running program, connect the Init* to the Init*COM pins

Step 3: Power off and then power on the module
The CPU doesn’t run the autoexec.bat during the power on stage.

Step 4 : Run the MiniOS7 Utility

M Mind0S7 Utility Ver 211 » | 38 MiniOS7 Utility Yer 3.11

[ Mini0S7 Utility Ver 3.1 Manual
i Uninstall
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Step 6: Select the controller COM port that is connected to your Host PC

1. Click on “New connection” from the Connection menu or press F2 to create

a new connection.

2. Select the correct COM port from the drop down menu in the connection tab.

(=13

& MiniOS7 Utility Yerion 3.1.6 ]

Size Modified

)05 _IMAGE
4 71880

A 71880
@ icpdas

| %] lnadz32.di
[ MiniDS7_Utility
) MiniDS7_Utiiy
b Mini057_Utili

=)

= ('& MiniOS? Utility Yerion 3.1.6

G4 File [p Connection + < Command Confignration ] Tools &% Help -
Look e [ o EEEEAITE Lock e Dk o s e
byptes %
é Marne Size No Narne Size Aodified
=1 bin G20 el0m_400.. 119821 74
) FIRMWARE @1 tests?5h.exe ) O07/7/25 ..
) 05_IMAGE
b 718880 .
7185w Connection status
@icpdas
%] lnad232 I
B MiniDS7_Utiity Connected -
B Mini0 5 7_Litity
b Mini0 5 7_Utility
] vt Disconnected -
uhir000
ﬁuninsﬂﬂﬂ
<
iBK_LUDP>COMT, 2 files(s) 130,545 bytes
| b Connection(F2)| S Upload(Fs)| [ DiskToollFE]| |2 InfalF7)| [ Delete(Fs) »
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Step 7: Disconnect the Init* to the Init*COM pins

Power Supply CJ 841)881X IE:::::::]LE:::::::IHE:::::'
+10~30VDC {i? BEEEE| +ys _;1.
o 1008
— 5 GND :
GND _
TR

Disconnect the Init* -

— from the Init*COM pins
— [:I:D_ CA0915

Host PC
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2.3.2. Download and executing programs on the controller

Step 1: Right click on the file that you wish to downloaded and then
select the “Upload” option to upload it on the controller.

4 MiniOS7 Utility Yerion 3.1.6

Right click on the file
Lock In that you wish to downloaded
and then select the "Upload"” option

s 2007124
10,724 2007/7/2...

{ &= testz2RE...

ul:l load

Upload & Execuié{RAM]

= HELLD

[6]Hello.c|  Update MindD37 Image

HELLO

#HELLo,  DOS Fil
HELLO.PRJ KB

Host PC file list Controller file list

iBk_UDP-COM1T, 2 files(z] 130,545 bytes

»

| b ConnectioniF2)| [5) UploadiFs)| [ 8 DiskToolFsl| |21 IniclF 71| [© DeletelFa)

Step 2 : Right click on the file and then select “Run” option to execute

the program

#4 MiniOS7 Utility, Ferion 3.1 .6

Right click on the file
and then select the "Run" option

Loak ir: | 1) Hellos

Hame todified
718820 0
FIHELLD 18KB . 074742,
HELLO 74KB

= HELLO BAK, 1KE

'@ Hello.c

(718 for WIN32 v : 'A06./B3-14>[By ICPDAS. Tir

[Begin Key Thread rrent t: Use COM1 115288, .N.8.1

RutoRun:

fiutodownload files: Hone

iCurrent work directory="C:“Program Files“~ICPDAS“MiniO87_Studio“My Projects“Projd
h12"

x>

I; I [ Eonnectinn[FE]J Ig Upload[FE]J Iﬁ DisannI[FE]] [E[ Info[F?]J I@ Delete[FB]I
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2.3.3. Making programs start automatically

After download programs on the i-8411/i-8811 module, if you need the program to
start automatically after the i-8411/i-8811 start-up, it is easy to achieve it, to create a
batch file called autoexec.bat and then upload it on the i-8411/i-8811 controller,

the program will start automatically in the next start-up.

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

#4 Mini0S7 Utility Yerion 3.1.6

[ File [p Comnection = < Command Confignration | Tools &57 Help -

Loak ir: | =) demo ~ | Lock in: | Disk &4 d 435,2@
bytes
M ame Size Tup| Mo Marme Cize b odified
20 PKETE_For_COM File' | (3510 hello. exe 7400 2008140,
7188 File | | (21 altoexec. bat 22 20081140
[ COM_Ports File
[ DateTime =
DI One is the "hello" file,
I Debug
= File and the other is the autoexec file
[ Hello
(310 in_Slat File
SaLib File:
I3 Memary File
M(i=1[c3

il
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2.4. Upgrading the MiniOS7 image file

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

Step 1: Get the latest version of the MiniOS7 image file

The latest version of the MiniOS7 image file can be obtained from:
CD:\Napdos\8000\841x881x\OS_image\40m\
http://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/os image/40m/

The format of the image file name is: TTYYMMDD.img
TT: The type of product.
YY: The year this image was released
MM: The month this image was released
DD: The day this image was released

Step 2: Establish a connection
Refer to “Section 2.3.1. Establishing a Connection” for more details

Step 3: Select the latest version of the MiniOS7 image file from the Host PC

- 74 Mini037 Utility Yerion 3.1 6 @@ |

_-@IFi.ba & Conmnection ) ) )
Right click the image file
Look jm: m "E
and then select the
L "Update MiniOS7 Image" option =
L 2000 oovAze..
....... 10724 20075742,
; Press "OK" button,
MinOET Otility Ye .
the image file
Ple it & while fo .
R is updated successfully
< *
iak_UDP> COMA, 2 files(s] 130,545 bytes
| b connectioniF2)| (5 UploadiFs)| [# DiskToollF&]| [ InfolF7)]| [ DeletelFe) »
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Step 4: Click on “Info” from the Command menu or press F7 to check

the version number

4 MiniOS7 Utility Yerion 3.1 6

Look in: | (2 40M

Click on "info"
from Command menu

Mame

07 8000-20060414
- 20080414

Mini0S? Information

to check the version number

tests2_55.... 0,724 2007772 |

EEFROM

© Fil= Help
= al categary key value ﬁ
LocalHost || | Basic Frompt 5000
SR | |Basic 05 MiniDS7
IR Baszic Hardware 1-8000
MHetwork . - p—— g ———
Build Wer 200 007 Apr 14 2006 10:48:21
ComPort k
G4-bitz Senal Mumber 01 70 EA AE OD DO DD 24
B asic

Irﬁ

Build Wersion 2.00 007 Apr 14 2006 10:48:21 |

. | a=t o -
| |Basic Slat number g —
Basic Slat 1 grma
Basic Slat 3 2060
ComPort COM1 9600,8.0.1
ComPort COmz2 9600.8.0.1
ComPort COmM3 13200,8.0.1
ComPort COok4 19200,8.0.1
| |LocalHost 05 Yerzion Wwindows XP SP2
n LocalHost Phwzical Memary 1064k
n LocalHost CPU Frequency 2000
| |LocalHost IP Address 10.0.9.48 -

|

LCloze

Note: The latest version of the MiniOS7 image file is always available at:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/os image/40m/
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CHAPTER

3

Your First Program

Before writing your first program, ensure that you have the necessary C/C++ compiler
and the corresponding functions library for the i-8411/i-8811 on your system.

3.1. Setting up the compiler

The following compilers are available for the controller:
B Turbo C++ Version 1.01 (Freeware)
B Turbo C Version 2.01 (Freeware)
B Borland C++ Versions 3.1 - 5.2.x
B MSC
B MSVC ++

Note: ICP DAS suggests that the Borland C++ version compiler is used as the
libraries provided on the companion CD have been created using this compiler.
Special attention should be paid to the following items before using the
compiler to develop custom applications:

® Generate a standard DOS executable program

® 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.)

» For more information about compiler settings, please refer to
“Appendix E. More Compiler Settings”
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3.2.1. Installing the compiler

If there is no compiler currently installed on your system, installation of the compiler
should be the first step. The following section guides you to install Turbo C++
Version 1.01 on your system.

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

Note: Free versions of the Turbo C++ Version 1.01 and Turbo C Version 2.01
compilers can be downloaded from the Borland web site.

B Turbo C++ Version 1.01
http://dn.codegear.com/article/21751

M Turbo C Version 2.01
http://dn.codegear.com/article/20841

LOG ON

ENGLISH searcr: IR

Home | Products | Developer Metwork | Support | Education | Downloads | Howto Buy | AboutUs

Share This

Antique Software: Turbo C++ version 1.01
Rating dedrdrdr s

By: David Intersirmone

Abstract: Turbo C++version 1 was out first compiler that supported the C++ lgnouasoTha s aaray iler conformed to ATET's 2.0
specification for the C++ language.

In the Museum: Turbo C++ version 1.01
Ship date: 28-Februar-1991

Turbo C++ version 1 was our first compiler that s
C++ language. The development enviranment a
Turho C++ Prafesgional. The Professional vers
rnaintenante [Eleasaatiis priginal Turbo G++

How to Download and Install T

Click oni ,im dov
utility (like PKZIP or WinZip) to & "porm;

5
Mg ke PEZIP or WinZip) to ﬁ&')omp j
o all the files thatwere g

To install the somWare, anzip the files onto vour hard drive. Run the
sofhware.

These historical files are provided to the Borland community free of charge. They may be downloaded and used "as is" for personal use anly.
Mo developer suppart is provided. Each individual product contains copyright notices that are still in force. These files may not be made
available via the Internet ar any hard copy media {e.g. diskette, COROM). We make no claims about Year 2000 campatibility for our antique
software. [fyou have technical questions, vou should ask the guestions on the threaded conversions for this antique software or ask our

Step 2: Double click the exe file icon to begin installation
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Step 3: Press “ENTER” to continue

C:MepplDINNSTALL EXE

| Turbo C++ 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 Turbo C++ on
your sgstem. You will need about 7.5 megabytes of
availabhle disk space if you wizh to dinstall all the memory
models, unpack the examples., and copy the Tour files.

Press EH{FR to continue,. ESC to guit.

T

Press Enter to continue

ENTER—Continue ESC—Cancel

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

ADOCTME-~1\User'ss fticppl01\NSTALL EXE

| Turbo C++ 2nd Edition Installation Utility |

| Enter the SOURCE drive to use: C |

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

ENTER—5elect ESC—Cancel

Step 5: Enter the path to the directory that you wish to install the files to

CADOCTUME~1\User\m fMcppl DIAINSTALL EXE

| Turbo C++ 2nd Edition Installation Utility |

Enter the SO0URCE Path

| \ICPP181

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

ENTER—5elect ESC—Cancel
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Step 6: Select “Start Installation” to begin installing the compilers files

DOCT [0 ser\ 5L [H] ppl0 A z ﬂﬂ

| £

| Turhbo C++ Znd Edition Installation Utility

Turbo GC++ Directory: C:~IC
Binary Files Subdirectory: C:~IC~BIN
Header Files Subdirectory: C:~TCAINCLUDE
Library Subdirectory: C:~\TC-LIB
BGI Subdirectory: C:NTCABGI
Tour Subdirectory: C:NTCSTOUR
Class Library Subdirectory: C:N\TC~CLASSLIB
Examples Subhdirectory: C:N\TCAEXAMPLES
Inztall Tour: Yes
Unpack Examples: Yes

brrrers — [ S MCLH]]

Fi—Help F?-8tart the installation ENTER-S5elect EESC-Previous

Step 7: Press “ENTER”, and then press "ENTER” again

CADOCTUME-~110ser' st [icppl 01ANSTALL EXE

| Turbho GC++ 2nd Edition Installation Utility |

All

sion of the
s file by
o

C=~TC~BI| iz in yoo=

Executing: your path. For c- s
C:~\TC~BI PATH=C:=M\BIN;C:-*_~BIN

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

L )

Turbo C++ Director C:NIC
Binary Files Suhbdj C=~TCAEBIN

For example:

Change to: GC:isTLoH

C:~TC~BI fAnd type: TCTOUR
Executing:

C:~TCNBI Press any key to continue
Executing:

C:~TCABINSTHELF.COM —-W -FC:N\TC~BINSTCHELF.TCH
Executing:

C:STCABIN-UNZIP.EXE TC.ZIP C:~TC-BIN
Executing:

C:sTCSBINSTHELP.COM ~FC:~TC~BIN~TCHELP_TCH W

Any Key—Continue

Step 8 : Installation is completed

8411/8811 User Manual, Version 1.0, January 2008, 8MS-002-10 ---32



3.2.2. Setting 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 “My Computer” icon, and then select the “Properties”

option

Right click on "My Computer” and
then select the "Properties" option

Open

Explore
Search... System Properties

Manage

Syatem Restore Automatic pdates Renote
Map Metwork Drive, .. Gieneral Computer Name Hardware Advanced
Disconnect Metwork Drive, .,
Syatem:
Create Shortout Microzoft Windows %P
Frofezsional

Delete

i 'U Version 2002
Service Pack 2
Fiegistered to:
T —— g

55274-644-6286884-23818

Internet Computer:

Explorer Dual Core AMD Opteronitm,
Proceszor 280

241 GHz, 1.00 GB of Rk
Phyzical Address Extension

] ] [ Cancel
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Step 2: Click the “Advanced” Tab, and then click the “Environment Variables”
Button

Step 3 : Select “Path” under the System Variables option, and then click the
“Edit” Button

System Properties

Renote
Advanced

Sygtem Restare Altomatic

General Computer Mame H ardwsarg

Performance

Yizual effects, proceszor scheduling, memany uzage,

User variables for Adminiskrator

‘ariable Walue
C\Documents and Settings Administrat. ..
TMP Ci\Documents and SettingstAdministrat. ..
|Jser Profiles
Dezktop zettings related to paur lagan
mew || Edt || Delte

Startup and Recoven Fsien vl

Yariable Yalue ~
ComSpec CVWINDOWS sysbem3Zcmd. exe
FP_MO_HOST_C... MO
NUMEBER_OF_>... 4

System startup, sustem failure, and debugginomg

03 windows_MT
Path CHAWINDOWS\syskem32; CAWINDOWS, .., W
[ Mew || Edt || Delete |

I 0K H 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\INCLUDEY’

[

Environment Variables

I=er variables For Adminiskrakor

Yariable Yalue

TEMF CADocuments and Settings\TseriLocal Set..

TMP CDocuments and Settings)sdministrat, .,
mew || Edt || Delete

Sysbem variables

Wariable name;

Yariable walue;

Step 5: Restart the computer to allow your changes to take effect

8411/8811 User Manual, Version 1.0, January 2008, 8MS-002-10 ---35



3.2. API for i-8000 controller

To develop a custom program, ensure that the files below are installed the Host PC.
If they are not installed, refer to “section 2.2. Software Installation”.

m Functions Library — 8000E.lib
This file contains the MiniOS7 API (Application Programming Interface) and has
hundreds of pre-defined functions related to your controller.

m Header File — 8000E.h
This file contains the forward declarations of subroutines, variables, and other
identifiers used for the MiniOS7 API.

Standard
10

MiniOS7
API
Functions

Programm
-able 10
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» For full usage information regarding the description, prototype and the arguments
of the functions, please refer to the “MiniOS7 API Functions User Manual”
located at:

CD:\Napdos\minios7\document\minios7_api_functions_ver1.0.pdf

http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/minios7 api fun
ctions ver1.0.pdf

#! Adobe Reader - [MiniOS7_ API.pdi] @@@
.,"__Eﬂz Edit ¥iew Document Tool: Window Help - 8 X

Y Bsvoacor ) @ Wyseeen [ G| Ihsort | @ e (1 o0 @ on | @ D3] @ [ i e Wiy G

Ze oOptions ~ X :
Dy Library Selection for All -71884-80 2 W
EHDY 2. cOM Ports Functions

20521 Common Functions/ariables Mini©OS7 APl Functions Reference Manual
%211 InstallCom
[[32.12 bCtsChanged x Se Options + X

213 curCTs x

[y 214 cumTs_x

[% 215 fCtaContralMade_x
[uz1m fRisControlbode_x
(%217 ClearCom

[ 218 ClearTxBuffer

|E| 2.1.9 DataSizelnCorn

|E| 2110 GetTxBufferFreeSize
[ 2111 GetCtsStatus

| Pages\|§ Layars\iE Bookmarks

@ 1. Library Selection for All 1-71884-80
=H[ 2. COM Parts Functions
= @ 2.1 Common Functions™ariables
4211 InstallCom
[ 2.1.2 bCtsChanged x

I F'ages\IE_ Layers \| Bookmarks

mz112 InstallComlnputData I-7188 §
2113 IsCom 7188 5213 CurCTS . x
[ 2114 1sTxBUEmpty I-752N
" [ 2115 IsComOutBuEmpty =AIBGEN |EI 214 CurRTS_x
=
8| [D201 Dtk 4215 fCtsControlMode_x
z printCom —
F 1-8000
: (52118 RestoreCom % 216 fRitsControltode_x
7 [%21.19 ReadCom il
2 [ 2120 ReadCamn @ 2.1.7 ClearCom
£ .
5 52121 setComTimeout . E 318 ClearTxBuffer
[y 2.1.22 SetComPonBufierSize Introdud
| (52123 SetCtsControlMode o E 219 DataSizelnCam
< | > ) _ 2
o [] El 2.1.10 GetTxBufferFreesize i

52111 GetCtsStatus
y2.1.12 InstallCominputData
052113 IsCom

5 2.1.14 1sTxBuEmpty

% 2.1.15 IsComOutBufEmpty
% 2.1.16 IsDetectBreak

5 2.1.17 printCom

EE.HB RestoreCom

[ 2.1.19 ReadCom

[ 2.1.20 ReadComn

%2121 SetComTimeout

% 2.1.22 SetComPortBufferSize
52123 SetCtsControlMode

Commernts \l\ Attachmernts
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3.3. Creating your first program

If you don’t know how to use the TC++ (Turbo C++) to write a program, please take

the following steps.
Step 1: Open a MS-DOS command prompt

Step 2: At the command prompt, type “TC”, and then press “ENTER”

@ Set Program Access and Defaulks

Windows Catalog

Wfindows pdate

Programs
vy Documents

*  Setkings

Type the
Inkternet resodrmg
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Step 3: Create a new source file

Select “File” from the menu, and then choose “New”

B

N

ot ICAWINDOWSsyztem32'cmd exe - tc

File Edit Search Run

Th]

Compile
NONAMEBZ

Debug
.CPP

Project

Options

Window Help
1=[11=

Fi1i Help F2Z %ave F3 Open Alt—-F? Compile

F? Make

Fi@ Menu

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

#include “8000E.h”

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

{

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

Print(“Hello world!\r\n”’);

}

/* Print the message on the screen */

Note: The source file for this example can be found at:
CD:\Napdos\8000\841x881x\demo\Hello\Hello_C\Hello.c
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Step 5: Save the file

Select “File” from the menu, and then choose “Save” (or press F2). Enter the file
name “Hello.C”, and then select the “OK” button.

ot CAWINDO WEsystem32%cmd exe - tc

S“TCSHELLO.C

Compi “=hug Project Options Window
c=

2

yoid mainCvodid> C:~TC~Hello.C
£

1 _
InitLibh<o; BGI™
printf

Fi1 Help

Enter directory path and file—name mask

Note: If there is a text editor you are familiar with or prefer to use such as Notepad or
Edit, you may use it to write the code shown above. It should be noted that a
word processor application cannot be used for this purpose, as the application

must save the file as plain text. C language program files should always have a
“.C” extension name.

8411/8811 User Manual, Version 1.0, January 2008, 8MS-002-10 ---40



Step 6: Create a new project (*prj)

Select “Project” from the menu, and then choose the “Open project

Enter the project name Hello.prj“, and then select the “OK” button

” option.

v CAWINDOWS\system32%cmd exe - tc

= File Edit
[nl

Search HBun  Compile De b

STCNHEL 0.

- DR EN

Opt)
Closze project
ey

ow  Help

1=L[T1=

v CAWINDOWSisystem32vemd .exe - tc

Add item...

File 3 Ermoille i
— “IC\HELLO.C

Enter directory path and file—name mask

L]

-0 x

Help
1=LT1=

Froject Options

Window

InitLih¢{>;
printf

Fi Help

Step 7: Add the necessary source files to the project
Select “Project” from the menu, and then choose the “Add item

...” option. Select the
source file(s) you wish to add to the project, and then select the “Add” button
o, CAWINDO WSsystem32vwemd exe - te

= File Edit

Search Hun  Compile Debug

STCSNHELLO.

(
)a

Compile Dehu
STCAWHELLO.C

He 1p
1

[}

Open D10
pro g%

Window

4

void mainfuwoidl
{

Delete 1tem

o

Inc luue tiles.
. CAWINDO WSsystem32wemd exe - te

= File Edi

Search Run

He1p

Froject Options Window

void mainfuoid)
{

InitLibh{2;

printf

F1 Help

—
Type for incremental search: lower for files,. upper for directories
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Step 8: Add the necessary function libraries to the project (*.lib)

Type “*.lib” to display a list of all available function library files. Choose the library file
you require and then select the “Add” button.

AWINDOWS\system32%cmd exe - tc
= File Edit Search BRun

void mainCuoid?
{

InitLib<>;

printfC

Fi1 Help

Type for incremental search: lower for files. upper for directories

Step 9: Select “Done” to exit

Step 10: Set the memory model to large
Select “Options” from the menu, and choose “Compiler”, and then choose “Code

generation ...”. Set the “Model” option to “Large”, and then select the “OK” button.

o CAWINDOWShsystem32%cmd exe - ¢ !En

= File Edit Search Run Compile

Window
ST O

| iillcatlun .- -

void main{void> .
E hﬁ—

o CAWINDOWShsystem 32%cmd exe - tc
= File Edit Search Run

| —l

-0 x
Window Help

InitLib<{»;
printf<

Assume 5% Eiuals DS

efines [

Fi Help Use large memory model (iMh for code. 1Mb for static datal
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Step 11: Set the “floating point” option to “emulation” and the “instruction” to
“80186”

Select “Options” from the menu, and choose “Compiler”, and then choose “Advanced

code generation...”. Set the “Floating Point” option to “Emulation” and the “Instruction”

option to “80186”, and then select the “OK” button.

ot CAWINDOWS\system32\cmd exe - fe — HEE
i ik D

= File Edit Search Run Compile Debug '-o'e;t Winda
SNTCNHELLO. = N1
Applicatioy 1 !

Code generation... #

zoid main{voidd

.try/Egit Code. ..
= oD
InitLib<>; F imizations...
| Jhurce

F

3| ¢ CAWINDO WStsystem32icmd exe - tc - H=E

= File Edit Search Bun Compile Debug FProject Options Window 1Hel-

“TGSHELLO .G

void
{

Far Data hreshold 32767

F1 Help Detect and use coprocessor,. otherwise emulate the 8887808287

Step 12: Set the TC++ 1.01 include and library directories
Select “Options” from the menu, and then choose “Directories...”. Set the “Include
Directories” and “Library Directories” option, and then click the “OK” button.

v CAWINDOWS\system 32\cmd exe - tc

File Edit Search Run Compile Debug Project Yindow
SICNHELLO.C

fipplication. ..
Compiler | 3

Trans
Make .
goid main{void? Linke r
g

leﬁu:--'...
InitLib¢); [| )
, PrintEc > y Erre ——
¢ CAWINDOWSisystem32iemd exe - o v - 3] x|

File Edit Search Run Compile Debug Project Options Window Help
NTICSHELLO.G —————————————————————1

void main (N ..
< D:\TC\INCLUDE

InitLih¢ ibrary Directories
D:NTCSLIB

printf
>

ource Directories

=2=[11=

F1 Help The directories to search for vyour include (.H> files
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Step 13: Build the project
Select “Compile” from the menu, and then choose the “Build all” option.

e CAWINDOW S \system 32wcmd exe - tc

= File Edit Search FRun JBOnp@lel l'ebug Froject Opti Window
Compile Alt +F2

ink

SSaqges

File Edit Search Kun Compile Debug
~TC~HELLO.C
HELLO.C

void main{void>

Library = EELLO -LIB

InitLib<>; Adding ELLO . OBJ
Fi printf Total File
> Lines compiled: 1818 a

Warnings: A a
Errors: @ a

Available memnri: 1278K

F1 Help Alt-F8 Mext Msg Alt—-F7 Prev Msg Alt—F? Compile FY% Make Fi18 Menu

Step 14: Use the MiniOS7 Utility to connect to your controller

I EZ Data Logger
Bl Mni0O87 Utility Ver 316 | P4 MiniOS7 Utility Ver 2.16

I Modbos il ] |5§E] MiniOE7 Tility Ver 3.16 Manual
I Mini087 Stodio Ver 100 » ﬁ! Uninstall
I VaComm2K 3

4 MiniOS7 Uiility Yerion 2.1.6
S File [p Comnection = &« Command [F] Configuration | Tools &5 Help ~

Look in: | (Rl Lock i Disk & ~ e

MNarne Size Mo Mame Size
Jbin @0 el0m_400.. 118821 774
CIFIRMWARE @n 18515256, sxe 10,7287 #007/7725 ..
C)05_IMAGE
71886
7183w
&licpdas

(8] lcad232.0

(5 Mini0'S7_Utiliy
A MiniDS7_Ukity
B MiniDS7_Utilty
j wait.dl

= urinsD00
Qum’wsmﬂ

Connection status

Connected -
Disconnected -

iBk,_UDP>COM1, 2 files(s) 130.545 bytes

[ B ConnectioniF2)| ({5} Upload(FS)| |3 DiskToolF6)| [ Infolf7)] [ DeletetFB)
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Step 15: Download your first program to your controller and execute it

Note: For a more detailed introduction to downloading and executing programs on

your controller, please refer to “Section 2.3. Downloading and executing
programs to your controller”.

4 Mini0S7 Utility Yerion 3.1 6
- GJFile [p Connection ~ & Commsnd [Z7] Configurstion =] Tooks &5 Help ~

Look jm: | (5 Hello_C Lock in: | Dizk & w
Mame Size| | Mo M ame Size b odified
Z] hello
F hella |

Run with parameters...
Reset MiniCs F4

@ hella.pri

Erase Disk

Fun with parameters. ..
Eezet MindO3 F4

Erase Dizk

=

A Fiman(C7 :
. v T188EW 1.31 [COM1:115200,N,8,1],FC=0,CT3=1, DIR=L .'mﬂm.FﬁnﬂcmMjﬂih_ =

for WIN32 version 1.31 <2886/

1 Key Thread...ICurrent set:

swnload Files: Mon
work directory

CPDASSMini058V_Studio“My FProjectsProjd

C:“Program Files
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CHAPTER

4

APl and Demo Reference

There are several demo programs that have been designed for your controller. You

can examine the demo source code, which includes numerous comments, to

familiarize yourself with the MiniOS7 API, This will allow to quickly develop your own

applications quickly by modifying these demo programs.

Folder Demo Explanation
File Config_1_Basic Reads information from a text file (basic).
Config_2_ Advanced | Reads a config file (text file)(advanced).
Hello Hello C
Hello_ C++ Reads the library version and flash memory size.
Misc Reset Resets the software.
Runprog lllustrates how to select an item and run it.
Serial lllustrates how to retrieve 64-bit hardware unique serial number.
Watchdog Enables the WDT or bypasses the enable WatchDog function.
Smmi SystemKey Shows how to operate the systemkey function simply and easily.
Led Shows how to control the red LED and 7-segment display.
Memory | S256 Shows how to read or write to the 256K byte battery backup.
DateTime | DateTime Shows how to read and write the date and time from the RTC.
Timer For details of the demo programs available, please refer to the followingmo/
(1) Shows how to write a function to input data.
C_Style_IO (2) Shows how to receive a string.
(3) Shows how to use a C function: sscanf or just use Scanf()
Receives data from COM port.
Com port | Receive Slv_COM.c is in non-blocked mode
Receive.c is in blocked mode.
Slv_COM A slave COM Port demo for (request/reply) or
(command/response) applications.
ToCom_In Out lllustrates how to Read/Write byte data via COM Port.
... more demo programs location:
ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/8000/common/minios7/de
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M i-8K and i-87K 1/0O series modules for I/O Slot Applications

Folder Demo Explanation

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.

8K_DI

10_in_Slot This demo program is used by 87K series DI modules

in Com0, such as 87040, 87051, etc.
87024 | This demo program is used by the 87024 AO module.

... more demo programs

87K_DI

M i-7K 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 i-87k series modules.

7K 87K _for_Com 7K87K_Al_for_Com  w For 8410/8810/8411/8811 module and can
AO 22 26 for Com use, COM2, COM3.

= For 8430/8830/8431/8831 module and
AO_024_for_Com (CPU 40 and 80M) can use, COM3, COM4.

» For more Information about these demo programs, please refer to:
CD:\Napdos\8000\841x881x\demo or
http://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo

c Function InitLib(); must be called at the beginning of the C program.
It is used to make the .exe file can run on all i-8000 controllers
no matter its CPU is 40MHz or 80MHz, with Ethernet or not.
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4.1. APl for COM Port

M The i-8411/i-8811 module includes five COM ports:

i-8411:

| com3(rRs-232/Rs-485) |

[coma(rs-232)]

1-8411

| COM1(RS-232) || COM2(Rs-485) || COMO{IntelrnaI R$-485 interface) |

i-8811:

| com3(rRs-232/Rs-485) |

[coma(rs-232)]

1-8811

L]

W :
GND

NIT*

&y NIT-COM :|
e+ :_
e

[
noooooo
o1

SI==

| COM1(RS-232) || COM2(RS-485) |

B There are two kinds of functions below for using COM port.

L] MiniOS7 COM port functions

| cOMO(Internal RS-485 interface) |

[1 (C style) Standard COM port functions
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A\

another can not be used.

You have the alternative of MiniOS7 COM ports functions or

(C style) Standard COM port functions. If you choose the ones, then the

[1 Summarize the results of the comparison between MiniOS7 COM port functions
and (C style) Standard COM port functions:

Kinds of Buffer Functions
Functions el et Check Send Read Show
RX TX
data data data data
MiniOS7
0,1,2,etc. | 1KB 1KB | IsCom() | ToCom() | ReadCom() | printCom()
COM port
C style
(C style) 512 256 Puts()
Standard 1 (Note) Kbhit() Getch() Print()
Bytes | Bytes Putch()
COM port

Note: The standard COM port is the port that used to download program from PC
to the i-8000 controller.
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4.1.1. API for MiniOS7 COM ports

API for using COM ports

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

2. AddCom2fun()
Before using COM2, the AddCom2fun() must be called to work for i-8411/i-8811
modules.

3. RestoreCom()
If the program calls InstallCom(), the RestoreCom()must be called to restore the
COM Port driver.

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

4. 1sCom()
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

5. 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

6. ToCom()
Before sending data to COM ports, the ToCom() must be called to send data to
COM ports.
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For example, reading and receiving data through the COM1:

#include <stdio.h>
#include “8000E.h”

void main(void)

{
int quit=0, data;

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

while(!quit)
{
if(lIsCom(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); /* Uninstall the COM1 driver */

}
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API for showing data from COM ports

7. 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 “8000E.h”

void main(void)
{
int i;
/* Initiate the 8000e library */

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

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

{
printCom(1,”Test %d\n\r”, i);
}
Delay(10); /* Wait for all data are transmitted to COM port */
RestoreCom(1);
}

» For more demo program about the COM port, please refer to
CD:\Napdos\8000\841x881x\demo\com_ports\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/com_ports/
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4.1.2. API for standard COM port

[1 The standard COM port is the port that used to download program from PC to the
i-8000 controller.

Note: The following configurations of the standard COM port are fixed.
Baudrate=115200 bps, Data format=8 bits,
Parity check=none, Start bit=1, Stop bit=1

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

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

whether there is any data currently in the input buffer.

API for reading data from standard 1/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 1/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.

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 1/O port

5. Print()
Functions such as Print() in the C library allow data to be output from the COM Port.
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The following demo programs according to the same subject as demo programs of
previous section, you can comparing different methods for using COM port.

For example, reading and receiving data through COM1:

#include<stdio.h>
#include“8000E.h”

void main(void)

{
int quit=0, data;

InitLib();  /* Initiate the 8000e 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 */
}
}
}

For example, showing data through COM1:

#include <stdio.h>
#include “8000E.h”

void main(void)
{

inti;

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

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

{

}
}

Print(“Test %d\n\r”,i);
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4.1.3. Comparison of MiniOS7 COM port function and
standard COM port function

For example, learning to show the ASCII code:

MiniOS7 COM port functions Standard COM port functions

#include<stdio.h> #include<stdio.h>
#include"8000E.h" #include"8000E.h"
void main(void) void main(void)
{ {
unsigned char item; unsigned char item;
InitLib(); InitLib();
InstaliCom(1, 115200, 8, 0, 1);
printCom(1,”Hits any key.\n”); Print("Hits any key.\n");
printCom(1,”Hit the ESC to exit!\n”); Print("Hits the ESC to exit \n");
for(;;) for(;;)
{ {
if(lsCom(1)) if(kbhit())
{ {
item=ReadCom(1); item=Getch();
if(item=="q’) if(item=="q’)
{
return; return;
} }
else else
{ {
printCom(1,” =======--- \n\r”’); Print(” -=-=--=--- \n\r”’);
printCom(1,”char:”); Print(“char:“);
ToCom(1,item); Putch(item);
printCom(1,"\n\rASCII(%c)\n\r”,item); Print("\n\rASCIl(%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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4.1.4. Request/Response protocol design 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:

For a Request/Response application,
Please refer to "slave_com" demo

Req uest 'T g |
1] ['-] = %
. o TE é
Response E < E
Request Response
GetCounter >1234
SetDO1 >0K
ResetDO2 >0K
GetVersion >V1.0.0

» For more demo program about the COM port, please refer to
CD:\Napdos\8000\841x881x\demo\com_ports\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/com_ports/
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4.2. API for 1/0 Modules

B The i-8411/i-8811 is equipped with 4/8 I/O slots to access the i-8K and i-87K series
I/O modules, as shown the point 1 and point 2 in the figure below.

B The i-8411/i-8811 is equipped with multi-serial ports to access the i-7K series 1/0
modules for a wide range of RS-485 network application, as shown the point 3 in
the figure below.

M The i-8411/i-8811 can connect to the original i-8000 series 1/0O expansion units,
87K4/87K5/87K8/87K9, to access the i-87K 1/0O series modules through an RS-485
to extend the number of available 1/0 modules, as shown the point 4 in the figure

@ 1-87K module

below.

I-7K module

@ 1-8K module
o |-87K module

The demo programs used for i-7K, i-8K and i-87K can be divided into the following :

» For i-8K and i-87K I/O modules in slots, please refer to:
CD:\Napdos\8000\841x881x\demo\lO_in_Slot\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/IO_in_Slot/

» Fori-7K and i-87K I/O modules is connected to COM ports, please refer to:
CD:\Napdos\8000\841x881x\demo\7K87K_for COM\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/7K87K_for _com/
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4.2.1. Steps to use i-8K I/0 modules in slots

Sending comma nds
to i-8K series modules

API for reading DI module

DI_8(), DI_16(), DI_32()
The DI_8(), DI_16() or DI_32() must
be called to read the input value of

DI modules.

For example, reading the input value of

slot 3 DI modules;

#include <stdio.h>
#include “8000E.h”

void main(void)

{

Int DI_data, iSlot=3;
InitLib(); /* Initiate the 8000e library */

for(;;)
{
/* Read the input value of Slot 3 DI module */
DI_data=DI_8(iSlot);
Print("DI Status== %x \n\r",DI_data);

8411/8811 User Manual, Version 1.0, January 2008, 8MS-002-10 ---58



4.2.2. Steps to use i-87K I/0 modules in slots

You must have to perform the following steps :

Step 1. Using Installcom() to Install the COM port driver.

Step 2. Using ChangeToSlot() to change to the slot which the i-87K module
plugged in.

Step 3. Using SendCmdTo7000(0,... ) to send command to the
i-87K module.

Step 4. Using ReceiveResponseFrom7000_ms() to get the response
from the i-87K module.

Step 5. Using RestoreCom() to restore the COM port driver.

A 1. The following configurations of the COMO are fixed.
Baudrate=115200 bps
Data bit=8 bits
Parity check=none
Stop bit=1

2. The following configurations of the i-87K module that plugged in the slots
are fixed.
Address=0
Check Sum=Disable
Besides, the ChangeToSlot() function must be called.
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For example, sending a command ‘$00M’ to slot 7’s i-87K for getting the module

name:

#include <stdio.h>
#include “8000E.h”

void main(void)

{
unsigned char InBuf0[60];

InitLib(); /* Initiate the 8000e library */
InstallCom(0, 115200, 8, 0, 1); /* Install the COMO driver */
InstallCom(1, 115200, 8, 0, 1); /* Install the COM1 driver */

ChangeToSlot(7);
SendCmdTo7000(0,"$00M",0); /* Send a command to COMO */

[* Timeout = 50ms, checksum disabled */
ReceiveResponseFrom7000_ms(0,InBuf0,50,0);

printCom(1,"Module Name=%s",InBuf0);

Delay(10); /* Wait for all data are transmitted to COM port */
RestoreCom(0); /* Uninstall the COMO driver */
RestoreCom(1); /* Uninstall the COM1 driver */
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4.2.3. Steps to use i-7K and i-87K 1/0 modules that connected to COM port
You must have to perform the following steps :

Step 1. Calling Installcom to install the COM port driver.

Step 2. Calling AddCom2fun() when using COM2.

Step 3. Calling SendCmdTo7000() to send command to i-7K or i-87K

module.

Step 4. Calling ReceiveResponseFrom7000_ms() to get the response

from i-7K or i-87K module.

Step 5. Calling RestoreCom() to restore the COM port driver.

A The AddCom2fun() must be called after calling InstallCom(2,...)
when using COM2.
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For example, sending a command ‘$00M’ to i-7K or i-87K series 1/0 module for
getting the module name:

#include <stdio.h>
#include “8000E.h”

void main(void)

{
unsigned char InBuf0[60];

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

InstallCom(1, 115200L, 8, 0, 0); /* Install the COM1 driver */
InstallCom(2, 115200L, 8, 0, 0); /* Install the COM2 driver */
AddCom2Fun();

SendCmdTo7000(2,"$00M",0); /* Send a command to COM2 */

[* Timeout = 50ms, checksum disabled */
ReceiveResponseFrom7000_ms(2,InBuf0,50,0);

PrintCom(1, "Module Name=%s",InBuf);
RestoreCom(1); /* Uninstall the COM1 driver */
RestoreCom(2); /* Uninstall the COM2 driver */

}
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4.3. APl for EEPROM

B The EEPROM contains 8 blocks, and each block has 256 bytes, with a total size of 2,048
(2K) bytes capacity.

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

Block 0 Block1 Block2 Block3 Block4 Block5 Block6 Block7

256 256 256 256 256 256 256 256

bytes bytes bytes bytes bytes bytes bytes Dbytes

Total Size is 2,048 (2K) bytes

API for writing data to the EEPROM

1. EE_WriteEnable()
Before writing data to the EEPROM, the EE_WriteEnable() must be called to

write-enable the EEPROM.

2. EE_WriteProtect()
After the data has finished being written to the EEPROM, the EE_WriteProtect()

must be called to in order to write-protect the EEPROM.

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

must be called to write the data.

API for reading data from the EEPROM

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:

#include “8000E.h”

void main(void)

{
int data=0x55, data2;

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

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

Note: To write an integer to the EEPROM, the EE_WriteEnable() function must be
called twice, in the same manner as writing data to the NVRAM.

» For more demo programs related to the EEPROM, please refer to:
CD:\Napdos\8000\841x881x\demo\Memory\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Memory/
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4.4. API for Flash Memory

Free — 448 K bytes B The i-8411/i-8811 module contains 512K
MiniOS7 — 64 K bytes bytes of Flash memory.
Total Size — 512 K bytes B MiniOS7 uses the last 64K bytes, the other

parts of the memory are used to store user
--- 0 x 8000 programs or data.

M Each bit of the Flash memory only can be

- 0x 9000 written from 1 to 0 and cannot be written
from O to 1.
--- 0 x AOOO
M Before any data can be written to the Flash
-0 x BOOO memory, the flash must be erased first,
which returns all data to OxFF, meaning that
0 x CO00 all data bits are set to “1”. Once their is
completed, new data can be written.
--- 0 x D000
API for writing data to the Flash Memory
--- 0 x EO0O

1. FlashWrite()

0 x F000 The FlashWrite() must be called to write
sliliei T data to the Flash Memory.

API for reading data from the Flash Memory

2. FlashRead()
The FlashRead() must be called to read data
from the Flash Memory.
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For example, to write an integer to segment 0xD0O0O, offset 0x1234 of the Flash
Memory:

#include “8000E.h”

void main(void)

{
int data=0xAAS55, data2;
char *dataptr;
int *dataptr2;

InitLib(); /* Initiate the 8000e library */
dataptr=(char *)&data;
FlashWrite(0xd000,0x1234, *dataptr++);
FlashWrite(0xd000,0x1235, *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;

}
» For more demo programs related to the Flash Memory, please refer to:

CD:\Napdos\8000\841x881x\demo\Memory\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Memory/
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4.5. APl for NVRAM and RTC

B The i-8411/i-811 module is equipped with an RTC (Real Time Clock), and 31 bytes
of NVRAM memory can be used to store data.

B NVRAM is the same as SRAM, but it uses a battery to retain the data, so the data
store in the NVRAM is not lost when the module is powered off and can be used for
10 years.

B NVRAM has no limit on the number of times the data can be written.
(Both Flash and EEPROM both have a limit on the numbers of data can be
re-written.)

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.

For example, use the following code to write data to the NVRAM address 0:

#include “8000E.h”

void main(void)

{
int data=0x55, data2;
InitLib(); /* Initiate the 8000e library */
WriteNVRAM(0,data);
data2=ReadNVRAM(0); /* Now data2=data=0x55 */
}
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For example, the following can be used to write an integer (two bytes) to NVRAM:

#include “8000E.h”

void main(void)

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

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

WriteNVRAM(0, *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 */

» For more demo programs related to the NVRAM or the RTC, please refer to:

CD:\Napdos\8000\841x881x\demo\Memory\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Memory/
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4.6. API for 5-Digit LED

B The i-8411/i-8811 module contains a 5-Digit 7-SEG LED with a decimal point on the

left-hand side of each digit, which be used to display numbers, IP addresses, time,

and so on.
Y & & = I =
1o 5 1, |5 Wolls 2| 1lols 1o 5
2030 || 2zl || 20zl eesl 205l || 20l

API for controlling 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:

#include “8000E.h”

void main(void)

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

Init5DigitLed();

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

» For more demo programs related to use the 5-Digit 7-SEG LED, please refer to:
CD:\Napdos\8000\84 1x881x\demo\Smmi\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Smmi/
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4.7. API for Timer

B The i-8411/i-8811 can support a single main time tick, 8 Stop Watch timers and
8 Count Down timers.

M The i-8411/i-8811 uses a single 16-bit timer to perform these timer functions,
with a timer accuracy of 1 ms.

API that can be used to control 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 O:

#include “8000E.h”

void main(void)

{

Unsigned long time iTime;

InitLib(); /* Initiate the 8000e library */
TimerOpen();
While(!quit)

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

iTime=TimerReadValue(); /* Read the main time ticks from 0 */

}

TimerClose(); /* Stop using the 8000e timer function */

}

» For more demo programs related to the Timer, please refer to:
CD:\Napdos\8000\841x881x\demo\Timer\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Timer
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4.8. APl for WatchDog Timer (WDT)

B The default WatchDog timer (WDT) value for the i-8411/i-8811 module is fixed at
0.8 seconds for MiniOS7 version 2.0.

B When the i-8411/i-8811 module is first powered on, the WatchDog Timer will always
be enabled.

B The MiniOS7 for the i-8411/i-8811 module will automatically refresh the WatchDog
Timer after being powered on. The software driver can be called by a user program
to prevent the MinOS7 from refreshing the WatchDog Timer.

API for refreshing WDT

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

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

refresh the WDT.

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

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

#include “8000E.h”

void main(void)

{

Unsigned long time iTime;

InitLib(); /* Initiate the 8000e library */
Enable WDT();
While(!quit)
{
RefreshWDT();
User_function();

}
DisableWDT();

}

» For more demo program about the WatchDog Timer, please refer to
CD:\Napdos\8000\841x881x\demo\Misc\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/Misc/
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APPENDIX

B

What is MiniOS7

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

Note: DOS (whether PC-DOS, MS-DOS or ROMDOS) is a set of commands or code
that tells the computer how to process information. DOS runs programs,
manages files, controls information processing, directs input and output, and
performs many other related functions.

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

Feature MiniOS7 ROM-DOS
Power-up time 0.1 sec 4 ~5sec
More compact size < 64 K bytes 64 K bytes
Support for 1/0O expansion bus Yes No
Support for ASIC key Yes No
Flash ROM management Yes No
0O.S. update (Download) Yes No
Built-in hardware diagnostic functions Yes No
Direct control of 7000 series modules Yes No
Customer ODM functions Yes No
Free of charge Yes No
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APPENDIX

C

What is MiniOS7 Utility

MiniOS7 Utility is a tool for
configuring, uploading files to all
products embedded with
ICPDAS MiniOS7 with easiness
!-T‘_IFIEHE and quickness.

Note : Since version 3.1.1, the
Utility can allow users remotely

e access the controllers
“iosr - (7188E,8000E,...ect) through

T the Ethernet
Utility e
iVIEW-100
Functions Including Frequently Used Tools
Supported connection ways a. 7188XW
1. COM port connection (RS-232) b. 7188EU
2. Ethernet connection (TCP & UDP) c. 7188E
(Supported since version 3.1.1) d. SendTCP
Maintenance e. Send232
1. Upload file(s) f. VxComm Utility
2. Delete file(s) PC System Requirements
3. Update MiniOS7 image 1. IBM compatible PC
Configuration 2. Windows 95 /98/NT/2000/XP
1. Date and Time Supported Products
2. IP address 1. 7188XA
3. COM port 2.7188XB
4. Disk size (Disk A, Disk B) 3.7188XC
Check product information 4. 7188EX series
1. CPU type 5. All i-8000 series
2. Flash Size 6. iView100
3. SRAM Size 7. UPAC-7186XB
4. COM port number 8. UPAC-7186EX
9. ET-6000 series
10. ET-7000 series

Download location :

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

i-8K and i-87K Series I/0 Modules

There are two types of buses on i-8411/i-8811 backplane. The first is a serial bus
(RS-485 interface) for i-87K I/O modules and the second is a parallel bus for i-8K
I/O modules. The MiniOS7,can support both i-8K and i-87K series I/O modules can
both be connected into the same i-8411/i-8811.

The modules for DI, DO, DIO, Al, AO and Counter/Frequency purpose are supported.
Other modules, such as multi-serial port (8112, 8144, 8142, 8144), MMC (8073),
motion (8090, 8091), are not supported.

The differences between i-8K and i-87K series I/O modules :

Item i-8K Series i-87K Series
Microprocessor No Yes (8051)
Communication interface Parallel bus (Note1) | Serial bus (Note2)
Communication speed Fast Slow
DI latched function No Yes
Counter input (for digital input module) | No Yes (100 Hz)
Power on value No Yes
Safe value No Yes
Host watchdog No Yes
Module watchdog No Yes
Programmable slew-rate for AO module| No Yes

Note :

1. Through the parallel bus, the CPU can communicate with I/O modules very fast, for
digital I/O modules, the communication time takes 0.005 ~ 0.010 ms, for analog
I/O modules, it depends on the modules.

2. Through the serial bus (RS-485), the communication speed is 115200 bps
maximum. The communication time depends on the command and response length
(bytes). Normally, for digital I/O modules, one module takes less then 1 ms. for

analog I/0O modules, one sample takes less than 2 ms.

3. The hardware design of the i-8K series I/O modules doesn’t have the power on
value and safe value in default of a microprocessor, users can develop their own
program to let i-8K series I/O modules have these functions.
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=

More Compiler Settings

This section describes the setting of the following compilers:

M Turbo C 2.01 Compiler
B BC++ 3.1 IDE

Bl MSC 6.00 Compiler

W MSVC 1.50 Compiler

E.1. Turbo C 2.01 Compiler

You have a couple of choices here, you can :
1 : Using a command line

For more information, please refer to
CD:\8000\NAPDOS\8000\841x881x\Demo\hello\Hello_C\gotc.bat
tcc -lc:\tc\include -Lc:\tc\lib hello1.c ..\..\lib\8000e.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

cv CAWINDO WS \Swetem 32icmd exe - d:ic20%c

Filg B Run Compile Project Options De bug Break-watch
e e, Edit
< Line 2 Col- 1?2 Insert Indent Tab Fill Unindent = D:MOMAME.C

LED.C
- -51ibs7188xal.1ib_

Mezzage

Fi-Help F5-Zoom F6-—-Switch F?-Trace Fi-5tep F?-Make FiB—Menu
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Step 3 : Save the project and entering a name, such as LED.prj

CAWINDOWESystem 32%cmd exe - d-Ve20ic -0 ﬂ

tions Debug Break-watch

Rename HONAME

ic

Hew|4:\71BBHHBG\?iBBHH\BC_IG\LED\LED\LED.prj_

Ghangé dir
0SS shell
Quit Alt—X

Step 4 : Load the Project

ey CAWINDOWESystem 32wmd exe - 4 ite20
File Edit Run ) j Options Debug Break- uwat

Line 1 Col 1 [i.=ert|] Project name LED.FPRJ

LED.C HBreak make on Errors
. -\1ib\7188xal._lih WEW
Clear projec

Remove MESSAgES

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

File Edit Hun Compile Froject
Line 1 Col 1

o [} E =,
Optimization
Source
Errors
Mames

File Edit Run i i i Debug  Break-watch

Line 1 Col 1 Insert Indent Ta |
Mode 1l Large |

Def ines

Calling convention c
Instruction set 8818688286
Floating point Emulation
Default char type Signed
Alignment Bute
Generate underhars On

Merge duplicate strings
Standard =
overt low
ine numbers
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Step 6 : Building the project

e CAWINDOWESystem 32w md exe - d:-Ate20%c
File Edit Run Project Options Debug Break-watch
Compile ti : D:=NONAME.C

. ile
Link EHE file
Build all

Primqry C file:

e CAWINDOWSES ystem 32%emd exe - d-Ae204e
File Edit Run Compile Froject Options Dehug Break- watch
Edit
Col 1 Insert Indent Tah Fill Unindent D:MONAME.C

Linking

EXE file LED.EXE
Linking STC28NLIBSCL.LIB

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

Available memory: 23L5K
||

Fi-Help F5—Zoom F6—Switch F?-Trace F8-S5tep F?-Make FiB-HMenu
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E.2. BC++ 3.1 IDE

Step 1 : Executing the Borland C++ 3.1

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

¢ Command Prompt - he

= File Edit Search Bun Compile Dg¥fug
:DOCUHE™1~ADHMIN ("1,

Een Pruiect File

Step 3 : Add all the necessary files to the project

c Command Prompt - he

Edit Search BRun Compile Dehu%_ﬂpt
Open_J

ane
.G

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

E
= File Edit Search Run

Outlmlzatluns...

1
=4=[11=

Assume 55 Eiuals DS

efines [

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

Emulation and the Instruction Set to 80186

c. CAWINDOWSsystem32%cmd exe - be

Optlmlzatluns...
Source.

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

e+ CAWINDOWS\System32\cmd.exo - be BEE
= File Edit Search HRun GConmpile Debuyg Froject IODGaGnsl Yindow Help

HOMAMERD . CPP
Hﬁl:i.catiun... I

generatlion. ..

H&vanced code neration...
E++ options. ..

Optimizad
Source...
Heszsages
Hames . . .

Callini Convention Stack Oitinns

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

= -[o) x|
= File Edit Search Run i gy Project [HDEEonsE Window Help
C:DOCUME™1~ADMINI ~1~NONAMEBH .

Application...
Compiler [ 3
Transfer...

Make. ..

Librarian. ..

Directories...

Environment

Inspectors

rogram Heap Size

K hytes
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e project
HHG 1 emd e: ol x
Search BRun Debug i ot i i
W S
.. Compile Alt+F? Q
Ml Link
i1l - 1
, Information... /|
HELLO1 . ERE
~BC31~LIB~CL.LIB
nes compileds 1257 PREE 2
. e 2 L 1
i




E.3. MSC 6.00 Compiler

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

text editor

2 Untitled - Notepad
File Edit Format Wiew Help

ol /e /G /FPa /Fm /G1 /AL HELLO.c
link /ML /NOE /NOI /HELLO, ., ..%1lib47188xk1l;

del *.okhj
del *.map

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

Note : /C : Don't strip comments
/Gs : No stack checking
/Fpa : Calls with altmath
/Fm : [map file]
/G1 : 186 instructions
/AL : large model

Step 2 : Run the Gomsc.bat file

o CAWINDOWES ystem 3 2 md exe

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

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

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

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

Copyright (C) Microsoft Corp 1984-1990. A17 rights reserved.
C:\7188xXA\Demo\MSC\HeTllo>del *.obj

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

e CAWINDO WS ystem 32%wmd _exe

C:\7188XA\Demo\MSC\Hello>dir
Volume in drive C has no label.
Volume Serial Number 1is 1072-89A3

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

2006/05/29 17:08 <DIR>
2006/05/29 17:08 <DIR>
2006/05/29 17:03
2006/05/29 16:47
2006/05/29 17:08 .
3 File(s) 7,496 bytes

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

C:\7188xA\Demo\MSC\HelTlo>_
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E.4. MSVC 1.50 Compiler

Step 1 : Run MSVC.exe

File -Edit View FPooject Browse Debuz Tool: Optons H_-B:Jw Help
|oLoso ] =
& <2> DA71B8E\TCPAXSERYER\DEMO\MSYC1 S\DEMON\ISER C
#include <string.h: -
e
#include 2 : ‘?E'l'
void Use; Froject Mame: ETUWSE---i K I
e = 2 <]
- e EEEE:
_ [ledsMaK doh AmdndosTWdemotmssiled 5 —I
) By
B = =] e
[ B000E =
(= MINIOZ? S
(2> DEMO R
= M3C
- =| (= LEDS =
b List Files of Type: HEREOD:
- | Project (* mak) | |E=aIcPData Ba|
1
A

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

Froject M ame: |

[ Usze Microsoft ? j"
&4 Q0): EHE:
|heﬂu.MAK V71 B8xatd emoimsethello
HTiH
;I [=r e ﬂ
[ T188EL =
(== DEMO =
(= MEC AEIRE (..
&= HELLO
[~ [~
Lizt Files of Tvpe: PEERELEE O
| Project (*.mak) RARRI=T2 |
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Step 3 : Add the user's program and the necessary library files to the project

Edit - HELLO MAK E

File: M arne; Directories: Close
7188xal lib o471 88ratdemotmechlib —
B ot Cancel
¥183=a5.lb (B 7193
[=- DEMO Help
[=r M5C
E= b R
£ #Board
Lizt Filez af Type: Drrives:
| Litwrary [ ib] x| B -]

o1 88sahdemotmzchhelothelo.c
o 1 B8sahdemotmzchliby 71 838al ib

Add Al

H
(i
(wil

Step 4 : Set the Code Generation on the Compiler.

Ok

~|

Project Type: | M5-D05 application [.EXE]

x|

[ Use Microsoft Foundation Classes Cancel

=]
ek |

Cuztomize Build Options Build Mode
Help
Compiler... [ Debug
e C/C++ Compiler Options E
Build Dptions: " Debug Specific ™ Release Specific ¢ Cammon to Bath | OF. |
Optiohs Shring: c | |
anice
Mnologo AG= AGT A3 AL 0w /D "MDEBUG" /D "_DOS" /FR J
Help |

| IJse Project Defaults |

Categony:

Categom Setiingz: Code Generation

Custarn Optioks [C++) il
Debug Dptions ( B8 / 80163 - [~ Check Pointers
Lizting Files | J -~
temary Model ] [v Disable Stack Checking
Optimizations Caling Lonve : :
P-Code Generation | C/C++" ﬂ|
Precampiled Headers
Preprocessor Floating-Paint Calls: Code Generator:
Seagment Mames
| lze Emulator = ﬂ| |.-'3.utu:| Select * j|
Struct Member Bute Alighment;
| 2Bytez * ﬂ|
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Step 5 : Change the Memory model (large for 8000e.lib)

CiC++ Compiler Options E

Build Options: ~  Debug Specific * Beleaze Specific { Common ko Bath | ok |

Options String: Cancel |
fnologo AGz AGT A3 AL /0w D "NDEBUG /DY _DOSY /FR J

Help |

|

| Uze Project Defaults

Cateqon: Categon Settingsz: Memony Model

Code Generation
Custarn Options
Custam Options [C++]
Debug Ophions
Listing Files

Wgrieht Setup:

-

Optirnizations MNew Segment Data Size Threshold: |
P-Code Generation
Frecompiled Headers
Preproceszor
Seament Mames

[ Assume 'extern’ and Uninitialized Data Far'

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

Linker Optionz
Build O ptiarns: " Debug Specific {* Release Specific ¢ Common ko Both | ]4 |
Optionz String: C |

ance
ALIB: e ALIB:"abucr' ALIE:"oldnames" /LIB: "sliboe" /MO ASTACK.E120 | =
JOMERROR:MOEXE OLOGO

|
Help |
|

= | IJse Project Defaults

Categony: Category Settings: Input

X emony Image
Mizcelansous
Output

Remove the
"Xcr" and "afxcr"

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

Linker Ophons X |

Build Options: " Debug Specific ™ Belease Specific ¢ Common to Both | (] 4 I
Optionz Sting: C | |
ALIB:"ser ALIB:afuer” ALIB:"oldnames" /LIE:"slibce” AMNOI ASTACK 5120 | anee

AOMERROR:MOEXE OLOGO Help |

LI Uze Project Defalts |

Categony: ~ Category Settings: Miscellaneous

[ Suppress B anner

Other Ogions: |OLOGO

Remove the "OLOGO"

Step 8 : Rebuild the project

P2 Microsoft Yisual C++ - HELLO MAK
File Edit View B8 Browse Debug Tools Options Window Help

HELLOMAE

Cil4+F5

e vprtte HELLO REH e

Initializing. ..
Compiling. ..
c:~7188xa~deno~nscxhel lovhello. o
Linking. ..

Micro=oft (E) Segmented Executable Linker Wersion 5.60.33% Dec G5 1994
Copyright (C) Hicrozoft Corp 1984-1993, All rights reserved.

Object Modules [.obj]: ~#HOI ~STACK:5120 ~ONERROR:NOEXE HELLOQ.OBT +
Chbject Hodules [ .objl:

Fun File [HELLD exe]: HELLO EXE

Li=t File [c:HELLD map]: nul
Libraries [.lib]: c:imsvcelibe+
Librarie=s [.lib]: c:“msvchmic™lib“+
Libraries [.lib]: . .~LIB~7188XAL LIE+
Libraries [.lib]: oldnames+

Libraries [.1lib]: llibce;

Creating browser database. . .
HELLD.EXE - 0 errori=s). 0 warning(s)

A i
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APPENDIX

F

Application of RS-485 Network

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

F.1. Basic RS-485 Network

The basic component of the RS-485 network consist of a Master Controller (or using a
PC as a host controller), and some RS-485 devices.

e

232/485 Converter
(7520 Series)

F.2. Daisy Chain RS-485 Network

All RS-485 devices are wired directly to the main network, If the network is up to 1.2 Km,
it will need a repeater (7510 series) to extend the network length.

———  12Km % 1.2 Km ——
o L il
232/485 Converter 485 Repeater 485 Repeater
(7520 Series) (7510 Series) (7510 Series)




F.3. Star Type RS-485 Network

There are branches along the main network. In this case, it is better to have a repeater to
isolate or filter the noise that is made by devices.

o
2>
T 2321485 Converter
(7520 Series)

z

L 1
b A 0 1
485 Repeéter 485 Repgater >
(7510 Series) (7510 Series) ?—,?;1 g%p:r?ézg

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

W 232/485 Converter

(7520 Series) m

48gub _LM —ﬁm

o [V
om
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F.4. Random RS-485 Network

There are branches along the main wire. In this case, it is better to have a repeater to
isolate or filter the noise that is made by devices.

N\Z#>  232/485 Converter
(7520 Series)

‘I I J..
| L
I.LIILI.H WMl = LI'M.L% klm.lj I 50k

ﬂ 485 Repeater
r (7510 Series)
485 Repeater E MJj
(7510 Series) it

Ll e
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F.5. Pull-High/Pull-Low Resistor

There must be having one master to have a pull-high/pull-low resistor in the same network.

F.5.1. i-8411/i-8811 as a slave

For most of application, when using one 7520 series as RS-232/485 converter, its
pull-high/pull-low resistors are set to enabled. Then the 8410/8810/8411/8811 and all the
other devices on this network must be slave mode (the pull-high/pull-low resistors must be
disabled).

Please refer to the figure F-1 to for the jumpers’ setting of the pull-high/pull-low resistors
which are located at the power board of 8410/8810/8411/8811.

LR IL
M.

[
L

iy

[

JP1: Pull-High Disabled (Default)

JP2: Pull-Low Disabled (Default)

Figure F-1
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2
‘ -

232/485 Converter
(7520 Series)

Slave Mode

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

¥

2
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F.5.2. i-8411/i-8811 as a Master

When one of 8410/8810/8411/8811 is set to master, then all the other devices on the same
network must be slave mode. then the master one’s (8410/8810/8411/8811)
pull-high/pull-low resistors have to adjusted to enabled.

Please refer to the Figure F-2 to for the jumpers’ setting of the pull-high/pull-low resistors
which are located at the power board of 8410/8810/8411/8811.

||||||
||||||
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JP1: Pull-High Enabled

JP2: Pull-Low Enabled

Figure F-2
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APPENDIX

G

How to prevent illegal software copy

M 64-bit hardware unique serial number
The i-8411/i-8811 is equipped with a 64-bit hardware serial number onboard, each
hardware serial number is unique and individual. The application software can check this

number for illegal copies. It is the most low cost protection mechanism.

The following function is declared in 8000E.H for reading the hardware serial number :

int GetSerialNumber(char *Serial);
The serial number length is 8 bytes, SystemSerialNumber[0] ~ SystemSerialNumber([7].

If the values are “-1” means can not find the serial number.
If the values are “-2” means serial number CRC check error.

If the application program read and check the hardware serial number, this program will
be executed in this i-8411/i-8811 only. If someone copies this program and move to another
i-8411/i-8811 or other controller, this program will read and check hardware serial number

and then get error and stop to run.

H AsicKey

The backplane supports AsicKey. The AsicKey is equipped with a complex state machine
checking and 128 bytes of private data for validation checking. It provides very strong
protection against the illegal copies. Every legal user has a unique AsicKey and unique
software library, the user can check this key themselves, the MiniOS7 will check the key
automatically. So it is nearly impossible to remove the AsicKey protection.
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