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Warranty

All products manufactured by ICP DAS are under warranty regarding
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Warning
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Copyright
Copyright©2007 by ICP DAS Co., Ltd. All rights are reserved.

Trademark
The names used for identification only may be registered trademarks of
their respective companies.

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7TMH-019-10 ) --- 1



Table of Contents

1.

INTFOAUCTION L.t e e et e e e e e e eees 4
1.1 FEATURES. ... oottt s 5
1.2 SPECIFICATIONS .....uuitiiiiiiti e a e e s e e e e e e e e e e e e e e e e e e e e aaaaeaaaeeeaas 6
1.3 Software and Document iNFOrMEALION ............uuuuuuuuuiiiiiiiiiiiii e 7
1.4 Hardware INOrMEatION .......oooeiuiiiiiee e e ettt e e e e e e e e e e bbb e e e e eaaas 9

1.4.1 Schematics and Dimensions of the [-7188XA(D) .....ccovvvveiiiiiiiiie e 9

i e TS o ] 0 4= o | PR 10

1.4.3 Mounting the [-7188XA(D) .....cccoeeeeeeeeeeeeeeeeeee e 12

I S = o Tod QI = o - o PSSR 13

1.4.5 Wiring Diagrams for APPlICAtiON .........coooeiii i 14

1.4.6 DI/DO WIr€ CONNECTION ..ottt 19

1.4.7 Mounting the I/O EXPanSion BUS ..........cooooiiieiiiei 20

(@ 10T o Q] = T 21
2.1 Software INSAlALION ..........oiiiiiiieii et e e et e e e e eaaeee 21
2.2 Connect the Download Cable to the HOSt PC.......cooooiiiiiii, 22
2.3 Downloading Programs to the [-7188XA(D) ...cceuuuiuiiiiieeieeeeeiiie et 24
P Y110 11@ IS Y A oo | = Lo [ RN 28

WIiting YOUr FirSt Program ... e e e e e eeannns 30
TRt I o = =TS UPPPPPPPRTR 30
A O] aq] o] (=T =TT N 1N ] (] SRR 31
3.3 The Detailed Steps for Programming...........cooeuuuueiiiiinoeieeeeeiiiian e eeeeiiiin e eeeeeeeees 32

3.3.1 Download Turbo C++ version 1.01........ccouiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeee e 32

3.3.2 Install Turbo C++ version L.01........coooiiiiiiiiiiiieee e 34

3.3.3 Set the environment variables of the System..............ciiiiiiiiiiiiicce e, 37

3.3.4 Build and Execute the Program............oouuiiiiiioiiiiiiiii e 39

Operating PrinCIPIES ... e 48
2 R Y1 (= . I 1Y/ =T o o 11 o P 48
4.2 Debugging custom Programs using COMA4 .........oooiiiiiiiiiiii e 49
4.3 Using the Download Port as @ COM POIt .........coiiiiiiiiiiiiiiiie e 51
4.4 Functions and Demo Programs LISt .........couuiuuiiiiiiiiieieii et 52
S 1@ 1Y I o] ¢ @ 4] o= T =T ] o 1P 55
4.6 USING the COM POITS....uiiiiiiiiiiiiiie ettt e e e et e e e e e e e e aeaan s 56

4.6.1 To print from the COM POt ......coiie i e e e e 57

4.6.2 To Use COM1/COM2 for an RS-485 Application ............cooeevviviiiiiiiinieeeeeeeeeiiiinnn 58

4.6.3 To Send a Command to an I-7000 MOdUIE.............uuuummmimmimiiiiiiiiiiiees 58
4.7 Using the Red LED and 7-SEG LED DiSplay .........ccoouviiiiiiiiiiiiiiieieeii e 62
4.8 Accessing the 1-7188XA(D) MEMOIY .....cccoviiuuiiiiiieeeeeeeeeeeiee e e e e e e eeearaa e e e e e e e e eeanaans 63

4.8.1 USING FlasSh MEMOTY .....cooiiiiiiiiiie e e e e e e s 63

4.8.2 USING RTC @N0 NVSRAM......uitiiiiiiiiiiiiuiiiiitiititieieaaaeeeseseessae e 64

4.8.3 USING EEPROM......cuutiiiiiiiiiiiiiiiiiiiieeiinieerueeseeeeerransseeeeeesasssessssnnesssssssnsnsssnsnnnnnnnnnnnns 65
4.9 Using the WatChdog TIMEN .......ceuuiiiii e e e e e e e e e e e e e aeanns 67
4.10UsiNg the TIMer FUNCHON.......oooiiii et e e e s 69
4.11 Using Digital Input and Digital OULPUL............uuueiiiiiieeeeeeeee e e 70
4.12Using the 1/O EXPanSION BUS.........uuiiiiiiiiiiiiiii et e s 72

4.12.1 Definition of an 1/O EXPaNSION BUS...........uiiiiiiiiiiiiiiiiiis e eee et e e e e e 72

4.12.2 1/0O EXPANSION BOAIUS. ....cceiiiiiiiiiiee ettt e e e e e e eeaana s 75

APPHCALIONS L. 76
5.1 Embedded CONMrOlErS.......coooiiiieee e 76

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 2



5.2 Local Real Time Controller (RTC).....uuuuiii i e e e e e e e e eeenens 77

5.3 Remote Local CONrOlEr ... 78
5.4 PLC I/O EXpansion APPlICAtION...........uuuiiiiie e e e e e e e e e e eeanens 79
5.5 Radio Modem APPHCATION ......ccooeeeeeeeeeee e 81
5.6 An Application Using 4 COM POIS (L)....ciieeiiiiiieiiiiii e e et e e e e eeenens 83
5.7 An Application USiNg 4 COM POITS (2)....ccouiiiiiiieieeeeeee e 84
AppendixX A: What iS MINTOST ..ot 85
Appendix B: MiniOS7 Utility and 7188XW ........ccouuiiiiiiiiiiiiiieiceeiine e 88
IMINIOST ULIILY ...ttt et e e e e e e e e b e e e e e nnne e 88
TLBBXWV ... eeeeee ettt e e et e e e ettt e e e ettt e e e e et e e e e e R et e e e e e R ee e e e e e et teeeeeaannteeeeeaanntteeeeannaeeeennees 90
Appendix C: Comparison Table. ..o 99
Appendix D: Library FUNCLION LiSt....ccooiiiiiiiiiiiiii e 100
Appendix E: Compiling and INKING .....coovuuiiiiiiieeec e 137
USING the TC COMPIIET ...eeeiie et e e et e e e e e e easana s 137
USING the BCH+ COMPIIET ... e e e e e e e e e e e e e e 140
USING MSC COMPIIET ...ttt e e e e e e e e ab b e e e e e e e e eeesbana s 146
(8L o TN\ S} VA O @] o1 o ][] S 148
APPENAIX Fi GlOSSANY it ittt e e et e e e e e e eeees 153

I-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 3



1.Introduction

The 1-7188XA(D) is a series of expandable embedded controllers
designed for industry applications and can be used to replace PC or
PLC devices in harsh environments. The I-7188XA(D) also has support
for an I/O expansion bus, which can be used to implement various 1/O
functions, such as D/I, D/O, A/D, D/IA, UART, Flash memory, battery
backup SRAM, AsicKey and other I/O functions. Most types of I/O
function can be implemented using this bus. ICP DAS offers more than
10 types of I/O Expansion Board for the I-7188XA(D), which can be
used to expand the features of the controller. Depending on the type of
embedded firmware programs that are being developed, and which I/O
Expansion Board, the 1-7188XA(D) can be used as a single versatile
controller.

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

® One I-7188XA(D) module

® One download cable (CA0910)

® One companion CD containing software drivers and digital

versions of the user manuals
® One copy of the release notes

CA0910

Note: If any of these items are missing or damaged, please contact
your local distributors for more information. We recommend that you
save the shipping materials and cartons in case you want to ship the
product in the future.
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1.1 FEATURES

AMD embedded CPU, Am188™ES, 40M or compatible

Built-in RTC, NVRAM and EEPROM

4 Built-in COM ports: COM1, COM2, COM3 and COM4

Isolation voltage on the RS-485 port of 3000V

64-bit internal hardware-unique serial number

COM driver supports both interrupt and 1K QUEUE input/output
buffer

Support for I/O expansion bus interface (Only one expansion
board can be added)

Two Digital Input Channels

Two Open-collector output Channels

Built-in self-tuner ASIC controller on the RS-485 port

Optional 7-segment LED display

Built-in MiniOS7 by ICP DAS

Program download port: COM4
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1.2 SPECIFICATIONS

CPU module

CPU Am188™ES, 40MHz or compatible
SRAM 512K bytes

Flash 512K bytes

EEPROM 2K bytes

NVRAM 31 bytes

RTC (Real Time Clock) |Yes

Hardware Serial Number

Yes

Build-in Watchdog Timer

Yes

Communication Interface

RS-232/RS-485

COM 1 (Set using jumper JP6, default is RS-232)
COM 2 RS-485 (Isolation voltage 3000V)

COM 3 RS-232

COM 4 RS-232 (Program download port)
Ethernet Port No

Digital Input

Input Channels

2

On Voltage Level

+1V/DC Max. (Connect to GND)

Off Voltage Level

+3.5V/DC to +30V/DC Max.

Digital Output

Output Channels 2
Output Type Open-collector
Max Load Current 100mA

Load Voltage

+30V/DC Max.

LED Display

1 LED as Power/Communication Indicator

5-digit 7-segment LED (for I-7188XAD only)

Dimensions

119mm X 72mm X 33mm

Operating Environment

Operating temperature

-25°C to +75°C

Storage Temperature

-40°C to +80°C

Humidity

0 to 90%

Power

Power requirements

10 to 30V/DC (non-regulated)

Power consumption

2.0W for 1-7188XA
3.0W for I-7188XAD
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1.3 Software and Document information

The location of all documents and software related to the 1-7188XA(D)
on the companion CD are shown in the following directory tree. The
relevant file can quickly be located by referring to the tree.

|CD:\Napdos [ 7188XABC || 7188XA | Demo

7188XA_DemolList.htm

— 7188XA _user_manual.pdf

— 10_Expansion_bus_document.html

— MiniOS7_document.html

— Program_Develop_document.html

xa20050701.img

— Readme.html

—| Xboard |——| Demo I—Readme.html
X702X703.pdf

| MiniOS7 | Utility |—L|Minios7_uti|ity|—minios?_uti|ity_v311.exe

7188xw.exe

The documents and software listed above can also be obtained from the
ICP DAS website: http://ftp.icpdas.com/pub/cd/8000cd/napdos. The
folder location of all documents and software on the website is identical
to the companion CD.

The iobus_e.pdf file that is provided in the
CD:\Napdos\7188XABC\Xboard\Document\ folder and the “I/O
Expansion Bus for 7188X/7188E User’s Manual” contain the same
content, so the user can refer to either document for more details
related to the [-7188XA(D) 1/O expansion bus.

I-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 7



Before continuing, it is recommended that you read the Readme.html,
which can be found in the CD:\Napdos\7188XABC\7188XA\. The latest
information available prior to shipping will be contained in this file.
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1.4 Hardware Information
1.4.1 Schematics and Dimensions of the [-7188XA(D)
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i
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1.4.2 Pin Assignment

The pin assignment of 14-pin screw terminal block is as follows:

™,

DO1 1

DO2

DI1
DI2
TXD4
RXD4
GND
TXDS
RXD3
INIT*
(Y)D2+

YINOD

€NOD

¢NOD

(G)D2-

(R)Vs+

(B)GND

Pin Name | Description
1 |DO1 Digital output, 100mA, 30V Max.
2 |DO2 Digital output, 100mA, 30V Max.
3 |Di1 Digital input, 3.5V ~ 30V
4 |DI2 Digital input, 3.5V ~ 30V
5 |TXD4 TXD pin for COM4 (RS-232)
6 |RXD4 RXD pin for COM4 (RS-232)
7 | GND GND pin for COM3 and COM4
8 |TXD3 TXD pin for COM3 (RS-232)
9 |RXD3 RXD pin for COM3 (RS-232)
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10 |INIT* Initial pin

11 | D2+ DATA+ pin for COM2 (RS-485)
12 |D2- DATA- pin for COM2 (RS-485)
13 | +VS V+ of power supply (+10 to +30V/DC, unregulated)

14 |GND GND for the power supply

Note: COM3 and COM4 share the same GND pin (pin 7).

The pin assignment for the COM1 connector (DB-9 Male) is as below:

-

DB9-Male (COM1)

.

Pin Name | Description

1 |DCD Data Carrier Detect (RS-232)

5 RXD Receive Data (Use JP6 to select RS-232)
D1+ DATA+ for RS-485 (Use JP6 to select RS-485)

3 TXD Transmit Data (Use JP6 to select RS-232)
D1- DATA- for RS-485 (Use JP6 to select RS-485)

4 |DTR Data Terminal Ready (RS-232)

5 |GND Signal ground for RS-232

6 |DSR Data Set Ready (RS-232)

7 |RTS Request To Send (RS-232)

8 |CTS Clear To Send (RS-232)

9 |RI Ring Indicator (RS-232)

Note: COM1 can be used as either an RS-232 or RS-485 port and is
selected using jumper JP6. Refer to Section 1.4.5 for more details
regarding JP6 settings. If JP6 is set to RS-232, the COM1 connector is
the same as the DB-9 RS-232 connector of the Host PC. If JP6 is set to
RS-485, COM1 can drive I-7000 series modules directly. For wiring
connection details, please refer to Section 1.4.5.

I-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 11



1.4.3 Mounting the I-7188XA(D)
' il Mounting




1.4.4 Block Diagram

COM1
RS-232/RS-485

(Selected using JP6) N

COM2
RS-485
3000V isolation

COM3
RS-232 =)
cCoM4

RS-232 =)

100mA, 30V

SRAM=512K
Flash Memory=512K
Watchdog
I ’ Circuit
RTC
&
NVRAM
EEPROM
80188-40 CPU ”
2K
or compatible (2K)
5-Digit LED
‘ (Optional)

DO: 2 Channels ' I . Dl: 2 Channels

+10V to +30V 3.5V to 30V

Power Converter
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1.4.5 Wiring Diagrams for Application
Program download

[1] [ pcD

GND_|[14]

| Rxd/D+ |

+VS I

| Txd/D-

D2-  |[179]

[4] | DTR

D2+ |

[5][ &ND

rRxD3_|[9]

[7][ _RTS

TXD3_|[8]

[8][ cTs

GND_|[7]

I
I
I
[6] | Dsr |
I
I
I

[o] [ Ri

I
I
I
I
| Init* |
I
I
I
I

RxD4_|[6]

7188XA/7188XAD

'
| l Connect the INIT* pin

<— to GND to disable
: autoexec.bat

| Program download :
' wiring connection ,

L_Rri_][o]
[_bsr_|[e]

COM Port of the PC

—_—

Note: There are 3 wires in the download cable:

Connect wire-1, labelled RX, to pin-6 of the I-7188XA(D)
Connect wire-2, labelled TX, to pin-5 of the I-7188XA(D)
Connect wire-3, labelled GND, to pin-7 of the I1-7188XA(D)
Connect the DB-9 of the download cable to the PC COM1/2/3/4

Port
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Using a 3-wire RS-232 Port

7188XA/7188XAD

RXD

TXD

GND

COM1/COM3/COM4

RI

CTS

RTS

DSR

GND

DTR

TXD

RXD

RS-232 Device DCD

Note: There are 3 wires as follows:
® Connect the RXD to the TXD of the RS-232 device
® Connectthe TXD to the RXD of the RS-232 device
® Connect the GND to the GND of the RS-232 device
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Using a 5-wire RS-232 Port

7188XA/7188XAD

RXD

TXD

GND

RTS

CTS

COM3

RI

CTS

; RTS

DSR

GND

DTR

TXD

RXD

RS-232 Device DCD

Note: There are 5 wires as follows:

Connect the RXD to the TXD of the RS-232 device
Connect the TXD to the RXD of the RS-232 device
Connect the RTS to the CTS of the RS-232 device
Connect the CTS to the RTS of the RS-232 device
Connect the GND to the GND of the RS-232 device
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Using a 9-wire RS-232 Port

7188XA/7188XAD | DCD (|1 8| DCD Modem
Rxd/D+| [ 2 w1 (2| TXD
TxdID- || 3 P (3| RXD
DTR ||4 6| DSR
GND |5 et |7 || GND
DSR |6 20|| DTR
RTS ||7 | [——e! |5 | cTS
CTS |[8 ||t [ 4 || RTS
COM1 Rl | {9 | [afe! [22] | R

Note: The COM1 pin assignment of the I-7188XA(D) is the same as the
Host PC. The settings for JP6 on the I-7188XA(D) is as follows:

5 @ |6 @] 1

232

6 @ [ ®| 2
COM1 = RS-232 (default)

R
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Using the RS-485 Port

7188XA/7188XAD

GND | |14]| |« Ext. GND
+VS | |13] ¢ Ext. 24V
D2- 12
D2+ 11

COM1/COM2

7000 Module
GND |[|10] ¢ Ext. GND
+VS 91 Ext. 24V
D2- 8
D2+ 7

Note: The RS-485 interface can directly drive up to 256 1-7000 series
modules without the need for a repeater. When using COM1 as an
RS-485 COM Port, the settings for JP6 on the I-7188XA(D) is as

follows:

5
6

1

2

232

COM1 = RS-232 (default)
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1.4.6 DI/DO wire connection
Digital Input Wire Connection

Inbut Tvpe ON State OFF State
P yp Dl value as 0 Dl valueas 1
Relay Contact @ [Dh ‘ @ [Dh ‘
elay Contac
Eelay Cloze @ GND J Relay:ﬁgpen @ GND J
DIx | |j>— DIx |
TTL/CMOS LOQIC | Logic Level Low @ [ Logic Level High @ [
Logic GND 5 @ GIND /| Logic GND ‘g @ GND r
. DIx | . DIx |
Open Collector on {7/ @ o, @
2 llow )| "—|@ |low |
Digital Output Wire Connection
Inout Tvpe ON State OFF State
P yp DO value as 1 DO valueas 0
T @ |[vorwr D |[porwr]
_; x _;
Drive Relay @ DOx @ DOx
@ GND | @ GND |
eI @ DOPWR . T @ DOPWR
_; )c _;
Resistance Load | @ DOx i @ DOx
@ ||exp @ ||exp
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1.4.7 Mounting the I/O Expansion Bus
Before mounting:

After mounting:
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2.Quick Start

2.1 Software Installation
Step 1: Insert the companion CD into the CD drive.

Step 2: Copy the 7188XA folder from CD:\Napdos\7188XABC\ to the
Hard Drive of the Host PC.

Step 3: Install the MiniOS7 Utility.
Locate and execute the minios7_utility v311.exe file from
CD:\NAPDOS\MINIOS7AUTILITY\MiniOS7_utility\ folder or
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_
utility/

Step 4: Copy the 7188xw.exe file from the CD:\Napdos\MiniOS7\utility\
folder to the PATH directory, for example C:\Windows\.

After all the software is copied to the Host PC, the content of 7188XA
folder should be as follows:

_J 7188XA
- _/ Demo > Demo programs for the 1-7188XA(D)

— _J/ BC_TC > Demo programs for the BC++ and the TC++
compiler

B ,—J MSC - Demo programs for the MSC compiler

— (& 7188XA_DemoList.htm - Demo list for the [-7188XA(D)
— _) Document = Documents related to the |-7188XA(D)

— J OS _image - The MiniOS7 image file matches the demo
programs

— % Readme.html = The detailed description about the 7188XA
folder

Note: The 7188xw.exe file is used as a bridge between the [-7188XA(D)

and the Host PC. Therefore, the 7188xw.exe file must be copied to the

“C:\Windows\” folder to allow it to be executed from any location.
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2.2 Connect the Download Cable to the Host PC

Step 1. Connect the CA0910 download cable between COM4 of the
I-7188XA(D) and the COM Port of the Host PC, as shown in the
diagram below.

Step 2: Apply power (Vs+, GND) to the I-7188XA(D). Vs+ can be in a
range from +10V to +30V DC.

e
18
ug DI m |
— — — — — — —I 1] DIz L]
I-Connect to the COM Il ~ 7 5910 F mo m 31 ool )| 2\
| Port of Host PC ntn ] e i
ort of Host enp =08 | |ero m
|_______I 18 Tx03§ o
E§ INIT : m 3
o {Y)D2+ © ”ll
- - - - - = + (G)D: ? 3 [
[ Connect to the | Vs ES RIVe
18| |eeno |
| Power supply | aND - S

5-digit 7-SEG LED Red LED

Step 3: After applying the power, the 5-digits of the 7-SEG LED wiill
continuously show as follows.

If the non-display version of module is being used, please
continue to the next step.

Step 4: Check that the red LED continuously blinks four times and wait
for one second to next cycle. The diagram show as follows:
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/
/
__________ L_____1
1}£Jm§ 1@[][1_1_5 1QDm_s, Ti;il]ﬂf_ls 1!1[]{1_15 1q0m_5 TQUms 'l[]ﬂm_s
K ] )t o, e =, ) o ol
200ms  200ms  200ms | sec 200ms  200ms  200ms

Note: Only the display version of the module will include a 5-digit
7-SEG LED.
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2.3 Downloading Programs to the |I-7188XA(D)

Before using the MiniOS7 Utility, ensure that the download cable is
connected from the Host PC to the I-7188XA(D) and ensure that no
other programs are running on the |-7188XA(D). For details of how to
connect between the 1-7188XA(D) and COM1 on the Host PC, refer to
the wiring diagram in the Sec.1.4.5---Program download.

Note: Instead of using the MiniOS7 Utility to download programs to the
[-7188XA(D), the 7188xw.exe file can also be used. Refer to Appendix
B: MiniOS7 Utility and 7188XW for details of the program download
procedure for 7188xw.exe.

The program download procedure is as follows (Refer to Sec2.1 to

install MiniOS7 Utility Ver 3.11):

Step 1: From the Windows START menu, go to
Programs/ICPDAS/MiniOS7 Utility Ver 3.11/and locate the
MiniOS7 Utility Ver 3.11.

Ml ICPDAS M MmiOS7 Utlity Ver 211 » | P8 MiniOS7 Utility Ver 3.11
@ MindO3T Tlity Ver 3.11 Manual
iS5 Uninstal

B Connection |-

Step 2: Press and Select “New connection”. Choose the
right COM port and set other parameters. Click OK button and
the utility will search module automatically.

G‘l 4 MiniOS7 Utility Yerion 3.1.1 (build 3.1.1.1)

ﬂFﬂB [p Comnection = < Command Configuration

Lost Connection  AlF2 o
Discommnect Ctrl+F2 .

Size  Tuype
Bearch. . F12

¢ oo
E‘.‘dﬁﬂ.’l —rh nlnrintaial
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#4 Connection

Car1

Serial Part

Data Bit:| 8

Stop Eit 1

Connection | Higtory

Baud Fate; | 115200

Parity: | DM one]

w
TCRAJIDF

v IF

v Port:

»

»

OE.

| ’ Cancel

Step 3: See if the MiniOS7 Utility connects with I-7188XA. The

connected icon is [EI . The disconnected icon is % .

Look ir: | 12 MimOS7_Utility

MHame
[Sbin
[ FIRMwARE
£ 05_IMAGE
@;- icpdas

|%] lnad222.di
(22 Mini057_tility. chm
23 Mini0S7_Litilty. exe
S Mini0S7_ Uity i
=] vart.di
urins000.dat
ﬁ'_:’}! uninz000. exe

4 MiniOS7 Utility Yerion 3.1.1 (build 3.1.1.1)

Size

KB
oaKE
1.025kR
2.034kE
KB
BEKE
=85
GEZkE

:;;IFﬂs [ Comnection + < Commend Configuration 7 Tools 87 Help ~

v QT

Type

File: Folder

File Folder

File: Falder

E i
R REE
4RI HTMLH
FERTEE
FAREEE IR
FERTE =T
DaT File
ERE

Lock in; Disk A

Mo Mame

See here to know connection
status.

| connectioniF2)| |5 UploadiFs)| [# DiskTooliFe)| | 1 InfolF 71| ) DeletelFs)| £ RefieshiFa)| [£5° ConsolefF10]

»
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Step 4: Select the file to load from left side and click Guears] 14 10ad file
into module or draw the file to the right side.

2% Mini0S7, Utility Verion 3.1.1 (build 3.1.1.1) =1
sl File [ Connection - < Command Configuration T Tools &8 Help ~

- Lock 'ﬁ]ﬁj

e Size  Type odi | Mo Name Size Moy |

Host PC file list

[@ Upload[F)|

KB CFile . e

SKE Application
4KEB  PRJ File

[T hello BKB  Mpplication

1-7188XA(D) file list

2.

| 718845 COM1. O files(s) O bytes

™ ‘
[ _connec unn[Fz@ UplaadiFE]| a Disk ToalFel| [ nfolF7)| [E DEIEIEI[FB]]. [ RefesniFal| |25 ConsoleiFio)] [E D0sF11)| [#h SeachiF12)

Step 5: Select the file and then press the right mouse button. Choose
the Run and press to execute the program.

8 Mini0S7 Utility Verion 3.1.1 (build 3.1.1.1)

B=)ES

| GEFile [p Connection » < Command (£ Configuration = Tooks €83 Help ~

Look in: i @ Deskiop

Yo

Lackin: |Disk &

| Mame
[Z] hella
Fhella
hella.pri

Type

C File
Application
PR File

Eun with parameters...

Eeset Mi0s F4

£

il | Mo Mame

Run with parameters. ..
Reset Mini03 F4

Erase Disk
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Step 6: The result of the program will be shown in 7188xw window.

I

B R B ; R - |
2 AEE
| _';V,JFiIe [ conmection = < Command [F] Corfiguration = Toals &3 Help ~

Lagk in: | I hello ¥ Q@ ? Lok in: |Disk & | 451,056 bytes available @

Name Size | Type Mo Mame Size Modiied

[E] 71884a JIKE HFil R O U - 4/30/2007 11:2%0...

%I 7183xal s 7188XW 1.31 [COM1:115200,N,8,1],FC=0,CT5=0, DIR=C:\Docu j 1[

I;_ 1 = |

=, 71850 7188x for WIN32 version 1.31 (2886-/83-/14>[By ICPDAS. T Tsai.l B

= 718aEL [Begin Key Thread...lCurrent set: Use COMi 115200.N.8.1

[E] 7188mc AutoRun:

ﬁ?‘IBSXCL Autodownload files: MNone

':’1 Current work directory=""C:xDocuments and Settings*wicxDesktop~hello"

|2] hella

[IHELLD

[EHELLD

[ HELLD i7188%A>run #8

Jorld?

@ HELLO.DSK Hello world!?

§_:§|HELLD.F'F|J i7188KA>

= Toonnn swE

i

| [} Caonnection(F2) - | DOS[F11)

NOTE: The 7188xw window has to be closed and then the download
operation (Step 4) could be done.

The content of the Hello.c file is as follows:

E

#include “7188xa.h” /* Include the headers to use 7188xal.lib

functions */
void main(void)

{
InitLib(); [* Initiate the 7188xa library */

Print("Hello world!\r\n"); [* Print the message on the screen */

}
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2.4 MiniOS7 Upgrade

ICP DAS will continue to add additional features to the MiniOS7 in the
future, so it is recommended that you periodically check the ICP DAS
website for the availability of updated versions of the MiniOS7.

Note: For a more detailed description of the MiniOS7, please refer to
Appendix A: What’s the MiniOS7.

The MiniOS7 Utility provides an easy way to upgrade MiniOS7. The
upgrade procedure is as follows:
Step 1: Get the latest version of MiniOS7 image file.

The format of the image file name is: TTYYMMDD.img

TT: TYPE of product.

YY: The year this image released

MM: The month this image released

DD: The day this image released

Note: The MiniOS7 image file contained on the companion CD can be
found in CD:\NAPDOS\MiniOS7\ directory. The latest version of

MiniOS7 can be downloaded from the ICP DAS website:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7188xabc/7188xal/os_image/

Step 2: Execute the MiniOS7 Utility. Refer to Step2 in Sec2.3 to connect
the module. Select the MiniOS7 image file that you want to
upgrade on the left side. Click the right mouse button to choose

Upload Fh
Tpload & Execute[RAM]
Tpdate MindOET Imagze
Dog Fl1
(718845 COMB, O files(s] O bytes
[ ConnectioniFzl] (58 UploadiFs)] (&% DiskTooliFsl] [ InfelF71] [E DeleteFa)| (&2 AefreshiFg) [E—'- Console(F10]| @ DOS(F11]] [dh SearchiF12)]

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 28



Step 3: It will take about 10 seconds for the upgrade to finish. If the
MiniOS7 was updated successfully, a Confirm action dialog box
will appear.

Loading Frogress .. o ‘

From: E:A0704 2vichminosThwa,_imgh7188xa_CR_ 20070226, img MiniOS7 Utility Yerion 3....

Tor [SR&M]AE8xa CR_20070226.img Please wait a while for rebooting ...

= InfalF7)

Step 4: Press button and see the “Build” item to check the
version number of the MiniOS7. The diagram is as follow:

24 Mini0S7 Utility Yerion 3.1.1 (build 3.1.1.1)

 ({Fis [ Comnection + 4 Command (] Configuation 7| Toaks €5} H
Look v | [ Min0S7 Uiy v QA g ini0S7 I @
Name Size Type No Name P
- - = Al categary |key |value , \ ”
gtn et LocaHost | [p[Basic Prompt 7166k ‘ 2 ’
| FIRMWARE F?Ie Falder Basic — B o WrDoT
05 IMeGE Fi Folde Menay |
@\cpdas e ST Netwark _Bamc Hardware a4 -
¥ oadz2dl BE ERESEE Conor | LB < Buid Version 2,00 008 Feb 26 2007 132140
|f5) HiniD57_Ltilty chm 1025KE  CHRFAT HTMLH _|Basic B4-titz Serial Mumber - 07T 70DE FNOE DOO0 C7
B Mini0S7 Uty eve 20948 FERTES Basic Tire
A Mini057_ Uity ini ¥E EESRTE Basic [Fit* pit
%] vat di BEKE EEFEE pasic e
uning(00 dat KB DATFile B Buasic Reset by
ﬁ! tneeier BXE BT | LocaHost (5 WYersion
i LocaHost Physical Memary
i LocaHost CPU Frequency
: LoeaHost |P Address
¢ » n LocaHost ComPort
n Memory SRAM
[@ Eunnectiun[FE]] l@ UIJ\Dad[Fﬁ]I I @ _mz:z:ﬁ EliihAMemw
: Memary Disk B
| Ii FI',-' M emary Reserved
ﬂ e (7 | Build Verzion 2.00 008 Feb 26 2007 13:21:40 I
T rape

Note: Besides using the MiniOS7 Utility to upgrade the MiniOS7,
7188xw.exe can also be used. Refer to Appendix B: MiniOS7 Utility
and 7188XW for download procedures.
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3.Writing Your First Program
3.1 Libraries

There are two function libraries for the 1-7188XA(D) module as follows:
® 7188xas.lib is for programs of the small memory model.
® 7188xal.lib is for programs of the large memory model.
Both libraries are suitable for TC, BC++, MSC and MSVC++ compilers.
All declared functions are described in the header file, 7188xa.h.

The location of latest Library:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/minios7 2.0/i-718
8xallib/ or CD:\Napdos\MiniOS7\MiniOS7_2.0\i-7188xallib

Hundreds of functions are supported in the 7188xas.lib/7188xal.lib files
as follows:

Function description | Example

InstallCOMO, InstallCOM1, InstallCOM2 ......
IsCOMO, IsCOM1, IsCOM2 ......

ToCOMO, ToCOM1, ToCOM2 ......

ReadCom0, ReadCom1, ReadCom?2 ......

EEPROM WriteEEP, ReadEEP, EnableEEP, ProtectEEP

LED and 5-digit LED LedOn, LedOff, Init5DigitLed, Show5DigitLedWithDot
FlashReadld, FlashErase, FlashRead,

FlashWrite ......

TimerOpen, TimeClose, TimerResetVlaue,
TimerReadValue, StopWatchReset,
StopWatchRead, StopWatchStop

GetFileNo, GetFileName, GetFilePositionByNo,
GetFilePositionByName

SendCmdTo7000, ReceiveResponseFrom7000

COM port

Flash Memory

Timer and Watchdog
Timer

File

Connect to 7000 series

modules
Programmable I/O SetDio4Dir, SetDio4High, SetDio4Low, GetDio4
Others Kbhit, Getch, Putch, Linelnput, Scanf ......

Note: For a more detailed description of the functions, please refer to
Appendix D: Library Function List.
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3.2 Compiler and Linker

A C Language compiler must be used to develop any applications. Valid
compilers include:

BC++ 3.1~5.02

TC++ 1.01

TC 2.01

MSC

MSVC++ (Prior to version 1.52).

ICP DAS suggests that BC 3.1 is used as the compiler as the libraries
provided have been created using the BC 3.1 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 to 80188/80186

Set the floating point to EMULATION if floating point computation
is required. (Make 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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3.3 The Detailed Steps for Programming

3.3.1 Download Turbo C++ version 1.01
Free versions of the Turbo C 2.01 and Turbo C++ 1.01 compilers can be
downloaded from the Borland website. The following instructions will
help you to install the Turbo C++ version 1.01 compiler on a PC running
a Windows operating system.

Step 1: Go to the CodeGear web site (http://dn.codegear.com/museum).

%9 CodeGear Developer Network Home Page - Museum - Mozilla Firefox (=13

wWEE R E WO BRE SFEE TR D SReE

> €O ME:S
B T LI L BIneRE

COde ‘..r LA A.

from

Developer Network

“ou are hers: CON » Mussum @ =
rmuseum | CDN News
ATOM
>Antique Software & Live comil i chat with Jim Douglas, Thursday April 5th at 8am (PDT) and 5pm (PDT)
> Memaorabilia * Announc n Douglas, new CEO of CodeGear 2 -
> Stories & Delphi 2007 and Delphi for PHP Launch Tour - US and Canada
= Delphi 2007 forwin32 is MO shipping! s‘;ﬂ
e Delphifor PHF is MO shipping! g
= GodeRage 2007 Yirtual Conference: The Replays Delphi 200
e Take the C++Builder Developer Survey =1
& ‘Watch the JBuilder 2007 Videos
* CodeGear Product Trial and Free Downloads
= = 1= = = =1 i |
Articles || Audio & Video || Examples || Events || Bugs & Suggestions || Blogs |
Sort by: | Date crewest fists (|
% Historical Documents: Delphi 1launch demos source code, launch script, and marketing video
15Feh 2005
Anders Hejlsherg provided the original launch script and projects used in the Delphi 1 launch on Februany:
14,1995, -~

Step 2: Scroll down the bar and click on the link for Antique Software:
Turbo C++ version 1.01 to go to the download page.

2 Antique Software: Turbo Pascal v3.02

10 Feh 2000
Turbo Pascal 3 was the first Turbo Pasca In to support oes S7intel 8087 math co-processor
and BCD math.
‘ 2 Antique Software: Turbo Pascal v1.0 ) T e R e
———— @ -»-g f0b |2 hepincobepser comrtcl21 751 = ] [

With the release of Turbo Pascal 1.0, Borland started its awar
development environments and tools. Download the software 1
2 Borland History: Why the name "Delphi?" i il
21 DEC 1999 —adaCanr  Communities  Hesourcss Il
Danny Tharpe writes about the origin of the Borland Delphi pr

‘Ratingtrddsys )
Memeorabilia; The Adventures of TurbeMan AR S B e T ik mrmnen ]t

9 Dec 1999 versmn 1.01
The Turhnkdan comir strin adverfisement anoneared in Hr Dnb)

How to Download and Install Turbo C++ version 1.01
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Step 3: Click on the link for Turbo C++ version 1.01, as shown below,
to download the tcppl101.zip file. When requested, save the file
to a safe location.

(3] Antique Software: Tuxbo C++ version 1.01 - Mozilla Firefox
BEE ®KEE wRd BRQ SEQ IR HAE

@ - @ [ rncciepacomeick171 B[=[»] [w-]ren

$ 5F HE ) BeiE

Ratingtriris:

[T TranSENon - [7TAUNGT ProTie g8 PTIer-miedy

Antique Software: Turbo C++ BUYNOWONLNE || FrE TR
version 1.01

By David Intersimone

Abstract: Turbo C++version 1was our first compiler that supparted the C++ language. The
C++ compiler conformed to AT&T's 2.0 specificaff

How to Download and Install Turk

In the Museum: Turho C+# version 1

Click o Turbo C++version 1.01 t}d
Ship date: 26-Februang-1991 7ip util ; - o

Turha C++version 1was our first compiler that sul_ disks. The zip file contains all the files
conformed to AT&T's 2.0 specification for the C++ [aits

command ling toals ran under DO3. Turbo C++v . lurho C++and Turbo C++
Professional. The Professional version inc =asembler, Turbo Debugger, and Turbo
Priofbe el el ] Tmiiin 2 oot T et BN 110 C4++ vErsion 1 software.

/Huw to Download and Install Turbo C++ version 1.01 \

Click on Turbo C++version 1.01 to download the software (2.7mb). W’en you are finished
downloading the software, use your favorite Zip Ltility (like PKZIP or WitZip) to decompress the zip file

a folder on your hard drive. Turbo C++version 1.01 shipped DnMDppy disks. The zip file contains
all theETes that welE on the 4 noppy disk mages, .

Toinstall the software, unzip the files onto your hard drive. Run the Install.exe program and follow the
installation instructions to install the software,

These histarical files are provided to the Borland community free of charge. They may be downloaded
and used "as is" for personal use only. No developer support is provided. Each individual product
CONtaing copyright notices that are still in force. These files may not be made available via the Internet

i e il
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3.3.2 Install Turbo C++ version 1.01

Step 1: Go to where you downloaded the file, and double click on the
self-extracting file (tcpp101.zip) in Windows to extract it. This will
open a WinZip Self-Extractor window (you do NOT need WinZip
installed on your machine). By default, this will extract the files to
the C:\tctemp directory. You may designate a different location.

Step 2: Once the files have been extracted, exit the WinZip
Self-Extractor window.

Step 3: Open an MS-DOS command prompt window.

@ Set Program Access and Defaulks

L .
8~ Wwindows Catalog ot CAWINDO WS System}2\cmd exe

L Uigaec! < Vindous RP [Version 5.1.26601
Windows Update . jght 1985-2081 Microsoft Corp.
.

nd Settings™Administrator>

m Prograrms

(D Documents

EI," Seth
éé Type the n
d Support ‘e« Inkternetre

Run... Open:

i~
I Log OFf Adminiskrator, ,

@ Turn OFF Computer, . Cancel ][ Browse, ., ]

Professional

-
‘2

e | Windows }i

L

start [ Lshih ', G M 601 P

Step 4. Change the directory to the c:\tctemp (or wherever you put the
unzipped files folder), and execute the INSTALL.EXE file.

e CAWINDOWS S ystem 32%cmd exe x

Microsoft Windows XP [Version 5.1.2600]
(C) Copyright 1985-2001 Microsoft Corp.

C:\Documents and Sett'ings\hdm'in'istrator{cd c:\tctemp)

C: \tctemp(i hstall .exe_)
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Step 5: The following instructions will guide you through the installation
process.

Step 5.1:
Step 5.2:
Step 5.3:
Step 5.4:

Step 5.5:

e Command Prompt - install

ENTER—Continue ESC—Cancel

| 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 Turbo C++ on
vour system. You will need about 7.5 megahytes of
availabhle disk space if you wish to install all the memory
mode ls. unpack the examples. and copy the Tour files.

Press ENTER to continue, ESC to guit.

Press <ENTER> to start the installation

Select the drive where the unzipped file is located. The
default is “A”, so you should enter “C”, then press
<ENTER>.

Press <ENTER> again. This will install the software from the
directory \tctemp.

Press <ENTER> again. This allows Turbo C to be installed
on the Hard Drive.

Use the Up/Down arrow keys (Press the up arrow once) to
select Start Installation, and then press <ENTER> again.

e Command Prompt - install

| Turbo G++ 2nd Edition Installation Utility |

Turho C++ Directory: IC

Binary Files Subdirectory: SICABIN
Header Filesz Subdirectory: STCAINCLUDE
Library Subdirectory: SNTCSLIB

BGI Subdirectory: =STCABGI

Tour Subdirectory: STCANTOUR
Class Library Subdirectory: SICACLASSLIB
Examplez Subdirectory: GC:~TC~ESAMFLES
Install Tour: Yes

Unpack Examples: Yes

[ S MCLH]]

Eﬂ!ﬁﬂ_|

Selecting this option will bhegin copying files to your hard drive into the
directories specified ahove.

Fi—-Help F7-5tart the installation EMWIER—Select ESC—Previous

Description
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Step 5.6: At this point, the Turbo C++ version 1.01 compiler is
installed in C:\TC, which is where the tcc.exe executable is
also located.

¢ Command Prompt - install

| Turho C++ 2nd Edition Installation Utility

Turbo C++ is now installed on your system. A1l
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 vead the README file by
typing README and pressing EMIER in vour Turho
C++ directory. Mext. make sure the line:
FILES = 28
C=%TC~BI| is in wour COWFIG.SY¥S file and C:~TCNBIW
Executing: your path. For example:
G=~TIC~BI PATH=C:~BIN;G:~TC~BIN
Executing: Prezs any key to continue
C:=~TIC~BI
Executing:
CSTCSBIN-UNZIP.ERE TC.ZIF G:~TCMBIN
Executing:
C:~TCSBINSTHELP.COM AFC:~IC~BIN~TCHELP.ICH -~V

Any Key—Continue
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3.3.3 Set the environment variables of the system
After installing, you must add C:\TC to your executable search path. The
easiest way to do this is as follows:
Step 1: Right-click on the My Computer icon on the desktop. (Under
Windows XP, the My Computer icon may be located in the start
menu) and choose Properties from the context menu.

. System Properties

My Documents System Restore Automatic Updates Fenote
General Cormputer Mame Hardware Advanced

Spstem:
Microsoft \Windows 3P
Open Professional

Explore / 'l J Version 2002
2 [

Search... Serviea Pack 2

Manage Registered to:

Map Metwork Drive.. . siriug

Disconnect Metwork Dy §5274-644.6286804-23918

Create Shorbouk

Computer:
Delete Y

Dwal Core AkD Opteron(tm’
Processor 280

2.41 GHz, 1.00 GE of RAM
Physical Address Extension

Fenare

Fropetties

Step 2: Click on the Advanced tab, and then click on the Environment
Variables button.

System Properties

Environment Yariahles

Sygtem Restore Automatic Updates Reng
General Computer Name Hardware Hdva User +variables For Administrator
You must be logged on as an Administrator to make most of these chan Variable Yalue
Performance P C\Documents and SettingsAdministrat. ..

TMP C:\Documents and Settings\Administrat, ..

Wisual effects, processor scheduling, memary uzage, atnd virtual memro

User Profiles mew ||  Edt ][ Dekte
Desktop settings related to wour logon

Syskem wariables

S etk
A Yariable Walue ~
Startup and Recovery “Spec CAWINDOWS\system32cmd. exe
" v . © HOST_C... MO
System startup, system failure, ang Aformation OF 5 4
iy windows_NT
" CHWINDOWS\systamazZ; CHWINDOWS; .

[ mew || Edt ][ oDekte |

N
[ Ervironment Wariables ] [, Error Reporting
P 4

I O, H Cancel ]

[ 1] l[ Cancel ]
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Step 3: In System variables, choose the variable Path and then click

on the Edit button.
Step 4: Add the target directory to the end of the Variable value using a

semi-colon as a separator. For example

Edit System Variable

YWariable name: . Path

Yariable value: | esiGTKIZ. 0\ jC:'I,TC'I,BII"-.I;C:'I,TC'I,INCLLIDE)

[ Ok ][ Cancel ]

Syskem wvariables

. ‘ariable Yalue |
| ComSpec o TMDOWS, sy skem 32t crnd  exe '

FP_MO_HOST C... MO

MUMBER_OF 2... 4

Q5 windows T
: _F‘ath CE'!,PRCIGRAN1'!,_Bnrland'!,_CBLlILle'!,l_:'rD_j... _V |

| mwew || Edt || oDelete |
[ (] 4 II Cancel ]

Step 5: Click the OK button, and then restart your computer in order for
your changes to take effect.

38

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10 ) ---



3.3.4 Build and Execute the Program
Step 1: Open the MS-DOS command prompt window in the same way
as you did in step 3 of the Install Turbo C++ version 1.01
instructions.

NOTE: You must close the original MS-DOS command prompt window
first.

Step 2: Type “d:” and then press <Enter> to enter D drive letter.
Step 3: Type “cd 7188XA _test” and press <Enter>.

. CAWINDO Wasyztem 32w md _exe

M1crosoft windows XP [Version 5. 1. 2600] '
(C) Copyright 1985-2001 Microsoft Corp.

C:\Documents and Settings\vic_tsai

D:\:|cd 7188XA_test |

D:\7188XA_test>_

-
4| | ,

NOTE: Assume there is a folder,7188XA _test, built under d:\. There is a
7188xa.h and 7188xal.lib in the 7188XA _test folder.

Step 4: Type tc and press <ENTER> to run the TC++ 1.01 Integrated
Environment. This command can be executed from any location.

e CAWINN Tisystem32\cmd exe - d:Mcp20ibiniic

= File Edit Search Run Compile Debug Project Options Window Help

Turbho C++
Uersdion 1.681
Copyright <c>» 1998 hy

Borland International. Inc.

elp ccept the settings in this dialog bhox
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Step 5.3: Save the file by selecting Save from the File menu, and then
enter the file name Hello.C.

cn Command Prompt - tc

" = PN Edit Search Run Compile Debu Froject Options Window Hel
OMA i

Open... F3

L

[Save ~ F2|
Save all
Change dir...
Frint
Get info...
DOS shell
Quit Alt—X

Fi Help Save the file in the active window

D188 1~hello.c “
———

iles=
e

Note: If you have a text editor you are familiar with, you may use it to
type in the above code. It should be noted that you cannot use a word
processor application for this, as you must use an application that saves
in plain text, such as notepad or edit. C language program files should
always be given a name ending in “.C”.
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Step 6: Create a new project file (*.prj).

cn CAWINDOWS\system 32%cmd exe - be

File Edit Search Run
1

Conmpile Debug IEESGEsEl Options HWindow
H

N HELLO.C :

#tinclude "7188xa.h" '
Close project

zoid mainCuvoid?>

Add. item. ..

InitLibh<{>; Delete iten
Print{"Hello world?>r~n">; Local options...
Include Files ...

F1 Help Load a project file and its desktop

Step 6.1: Type the name of the project file and then click the OK
button.

W fello PRy ) [l "ok "

iles

Step 7: Add all necessary files to the project.

cn CAWINDO WSS ystem 32%md _exe - e vicibiniic
= File Edit Search ERun

Compile Debug IEFGHEEEN Options Window Hel
OMA A

Open project...
3 Pl

[Add item...
il ——————
Local options. ..
Include files...

F1 Help Add an item to the project
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Step 7.1: Select the source file. Type “*.c” and press Enter in A area.
If the file you want is in B area, moving the green block to
choose the file and click the Add button. If not, moving the
green block to C area and press Enter to search the file.

1
___ —
A area
R

\

B area

C area

po0

Step 7.2: Select the function library. Type “*.lib” and press Enter in A
area. If the file you want is in B area, moving the green block
to choose the file and click the Add button. If not, moving
the green block to C area and press Enter to search the file.

Step 8: Click Done to exit.
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Step 9: Click on “Options” and select full menus.

e CAWINDOWESystem ¥ 2% md _exe - c:Mcibiniic
= File Edit Search BRun i q Window Help

NONAMEBA . CPP

Compiler 3
Make...

Directories. ..

Environment

Save

Project: HELL) —————3=[ 1 1=

Fi Help Uze or don't use full set of menu commands

Step 10: Click on “Options” and select the compile menu item, then set
the Code generation options.

oo CAWINDOWESystem32cmd exe - ¢:Mcibiniic
= File Edit Search ERun i ' j Window Help_

Optimizations. ..
Source. ..
Meszzages...
Hames. ..

Save_ ..

Pl'luje[:t: HELLO :3:[1’]:"

F1 Help Specify howv compiler preparves ochject code (memory models, etc.d

Step 10.1: Change the Memory model (Small for 7188xas.lib, large
for 7188xal.lib).
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[ 1 Owerlay support
)

P
u

efines [

Step 10.2: Click on “More..."”, then set the Floating Point to
Emulation and the Instruction Set to 80186.

Callin

[ 1 Overlay suppo:
Y ‘ (=) Emulatlun
Options

Instruction Set

Convention

Step 11: Click on “Options” and select “Directories...” to enter the
TC++ 1.01 include and library directories. By default, the
directories are same as the installation directory of the TC++
1.0¢

nclude Directories
C:TCSINCLUDE

o
. C:sTCSLIB
J1rector

Note: The Include Directories specifies the directory that contains the
standard include files. The Library Directories specifies the directories
that contain the TC++ 1.01 startup object files and run-time library files.
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Step 12: Click on “Compile” and select “Make EXE file” to make the
project.

CAWINDO WSS ystem 32%cmd exe - ¢:\cibinkic
= File Edit Search FRun JEonpalel Debug PFProject Options Window
2

y G:NONAMESAA . OB.J
Make ERE file C:HELLO.EXE

Remove messages

Project: HELLO

Rebuild all files

EXE file : HELLO.EXE
Linking : “TCANLIB-~CL.LIB
Total Link
Lines compiled: 1835 PASS 2
Warnings: @ A

Error=: A A

Availahle memnri: 374K

For instructions related to the downloading and execution of programs,
please refer to Section 2.3.

5| Mini0S7 utility ¥2.0.00

dm@@@‘@@l

pdate Mini03 _Configuration|  Delete Al Fiun Reset Help Exit

2 oo 23 aEE DR

B T = MiniOS7\A
Name Size | Type | Modiied | Attibutes Mame [ Size | Date|  Time|
@ i KE EEESATE 2005412 & Blhelloere BIKE  06/24/2005 095523
@3 Hello.c KB CHER 2005/6/ &

[EHELLO.EXE BKE JEREE 2005/67.. &

@HELLD PRI 4KE  PRIEE 2005/6/ &

v e [+

< b
CiNFLEEXANDemoBC_TChHe1TodHel 10 C 4 files on Disk, 1 files on Disk, 450380 available spaces
File Type [a) files ] - =

A n 7 F c| MiniOS? comman d line: =l save Clear

(Coml,bavd rate=115200) Module T-7188E A MindO87 Version'2 00,003 [Tnl01/2005] Flash:512K
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a w7 F ¢! MiniOS7 command line: | |

(Comd, band rate=115200) ModuleI-718834 MindDET Version:2.00.003 [lal01/2005] Flash:51:

For more detailed information regarding compiling and linking related to
the various C compilers (TC/BC/MSC/MSVC), please refer to Appendix
E: Compiling and linking.
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4. Operating Principles

4.1 System Mapping

Device Address mapping
Flash ROM 512K: from 8000:0000 to FOOO0: FFFF
SRAM 512K: from 0000:0000 to 7000: FFFF
COM1 BASE |0x100
COM2 BASE |0x108
COM3 OXFF80 to OXFF88
COM4 OXFF10 to OXFF18
Interrupt No. |Interrupt mapping
0 Divided by zero
1 Trace
2 NMI
3 Break point
4 Detected overflow exception
5 Array bounds exception
6 Unused opcode exception
7 ESC opcode exception
8 Timer O
9 Reserved
0A DMA-0
0B DMA-1
0C \INTO of the 1/O expansion bus
0D \INT1 of the I/O expansion bus
OE COM1 (\INT2 of the 1/O expansion bus)
OF COM2 (\INT3 of the 1/O expansion bus)
10 \INT4 of the 1/O expansion bus
11 COM4
12 Timer 1
13 Timer 2
14 COM3

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10 ) ---

48




4.2 Debugging custom Programs using COM4
The COM4 Port (download port) of the I-7188XA(D) has three major
functions.

® Downloading programs from the Host PC

® Connecting to the Host PC to enable program debugging

® Acting as a general-purpose COM port

When the 1-7188XA(D) is switched on, it will initialize COM4 in the
following configuration under console mode:

® Start Bit=1, Data Bit=8, Stop Bit=1, no parity

® Baud Rate=115200 bps

The 1-7188XA(D) will check the status of the INIT* pin. If the INIT* pin
is shorted to the GND pin, the I-7188XA(D) will send the start up
information to COM4 and enter console mode to allow the user to
download/debug a program, and the following start up messages will be
displayed.

® Power off the Host PC and [-7188XA(D)

® Connect the download cable between COM4 on the I-7188XA(D)
and the COM Port of the Host PC (refer to Section 2.2 for more
details)
Switch on the power for the Host PC and execute the 7188xw.exe
Switch on the power for the [-7188XA(D)
All initialization messages will be shown on the monitor of the Host
PC

If the INIT* pin is open, the [-7188XA(D) will search for the
autoexec.bat file. If the autoexec.bat file is present, the 1-7188XA(D)
will execute it. If the autoexec.bat file is not present, the I-7188XA(D)
will revert to console mode to allow the user to download/debug a
program.

After completing the initialization stage, the 1-7188XA(D) will use the
COM4 as its standard input/output. The standard output of the
|-7188XA(D) will be shown on the monitor of the Host PC. If a key is
pressed on the keyboard of the Host PC, the key code will be echoed to
the 1-7188XA(D) as standard input. Therefore both the keyboard and
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monitor of the Host PC can be used as standard input and output for the
I-7188XA(D) as follows:
® Use 7188xw.exe or MiniOS7 Utility as a bridge between the
I-7188XA(D) and the Host PC
® Execute 7188xw.exe or the MiniOS7 Utility on the Host PC to
setup this bridge
® The keyboard of the Host PC - standard input of I-7188XA(D)
® The monitor of the Host PC - standard output of I-7188XA(D)

In this way, the I-7188XA(D) can read data from the keyboard and
display it on the monitor. Thus, debugging a program will be easies and
effective.

Note: 7188xw.exe and the MiniOS7 Utility are provided on the
companion CD. Please refer to Section 2.2 for detailed wiring
information and Section 2.3 for details of how to download programs.
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4.3 Using the Download Port as a COM Port

The download port (COM4) of the I-7188XA(D) can be used as a
general purpose RS-232 port in the following manner:

Step 1.
Step 2:
Step 3:
Step 4:
Step 5:

Step 6:
Step 7:

Download custom programs and autoexec.bat to I-7188XA(D)
first.

Switch off the [-7188XA(D) and remove the download cable from
the Host PC.

Disconnect the INT* pin from the GND pin of the I-7188XA(D) if
they are connected.

Switch on the I-7188XA(D) (no standard input, no standard
output, no debug information).

Connect a download cable between a new RS-232 device and
the COM4 of the I-7188XA(D).

Initialize the COM4 to the new configuration.

The COM4 of the I-7188XA(D) can now be used a general
purpose RS-232 port.
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4.4 Functions and Demo Programs List

There are several demo programs that designed for I-7188XA(D). For
more detailed information regarding these programs, please refer to the
contents in later sections. The functions of the demo programs are as
follows:

Folder Demo program Explanation Section
Hello C Detecting if the operation system is| 3.3.4
MiniOS7.
Hello Hello C++ Note: MSC does not support C++

language. The Hello_C++ file is only
supported by BC.

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

C _Style 10 2. Shows how to retrieve a string.

3. Shows how to use a C function:
sscanf, or just use Scanf().

Receive Receive data from the COM Port.
COM_Port The PC sends commands to the| 4.6
I-7188XA(D), and receives responses
Slv_COM from the I-7188XA(D). Also shows how

to use another COM Port or LED to show
information to help debug a program.
Reads/writes the byte data via the

ToCom_In_Out

COM Port.
Reads the date and time from an
DateTime RTC and prints it on a monitor (user

can also set the date and time).

Reads/writes the DO and DI of the
10_PIN I-7188XA(D). 4.11

Shows how to use the DelayMs function
to switch the LED ON or OFF.

Controls the red LED and 5-digit
7-segment LED.

Led

LED 4.7

Seg7led

In many applications, a text file is
needed in order to record specific
Config_1 Basic information so that the program can
read it. FSeek can be used to retrieve
specific information from a text file.

File Extends config_1 Basic, and adds

GetProFilelnt, GetProFileFloat and
Config_2_Advanced GetProFileStr. These functions can
be used to determine the "Type" from
a text file.
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Demo5 Shows how to access the NVRAM.
EEPROM Writes a value to the EEPROM and
shows it on the monitor.
Reads the data that has been written
EEPROM-r to the EEPROM.
Inputs a value and stores it in an
EEPROM-w EEPROM Dblock 1 peer address
(value will automatically increase by
1).
Reads, writes and erases the Flash
Flash memory
M ' 4,
emory Reads the value that has been written 8
Flash-r
to the Flash memory.
Inputs a value written in the Flash
Flash-w memory (value will automatically
increase by 1).
Reads the value that has been written
NVRAM-r to NVRAM.
NVRAM-w ertes a val.ue to.the NVRAM (value
will automatically increase by 1).
Tob-Menm Demonstration of the
b AllocateTopMemory function
Reset Restores the initial values.
Uses the Ungetch function to run
Runprog
another program.
Misc SerialNumber Retrieves the serial number of the
[-7188XA(D).
Enables the Watchdog or bypasses
Watchdog the enabled Watchdog. 4.9
7K87K demo for com
7K87K Al for Com
7K87K DI for Com
- = Show how to connect and control the
7K87K_Module |7K87K DIO for Com : . 4.6.3
7k87K DO Tfor Com 7k or 87k series modules via COM2.
AO 024 for Com
AO 22 26 for Com
Timer Demo90 A demonstration program showing 410

how to use the Timer function.

Show how to use the CountDownTimer

Demo91 function on channel 0 to switch the LED
ON or OFF.
Shows how to use the StopWatch
Demo92 function on channel 0 to switch the

LED ON or OFF.
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Shows how to use the InstallUserTimer

Demo96 function to control the 5-digit 7-segment
LED.

Demo97 Shows how to use the DelayMs function
to switch the LED ON or OFF.
Shows how to use the |-7188XA(D)

Demo98 timer function to send/receive data to

or from 7000 series modules.

XBoard

These are demo programs for all 1/0
expansion boards that are applicable
to the 1-7188XA(D).

4.12
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4.5 COM Port Comparison
The I-7188XA(D) COM ports are as follows:

COM Port Hardware

COM1 16C550, 9-wire RS-232 (Default) or 2-wire RS-485
COM2 16C550, 2-wire RS-485

COM3 80188’s on-chip UART-0, 3-wire RS-232

COM4 80188’s on-chip UART-1, 3-wire RS-232

The [-7188XA(D) COM Ports can be set as RS-232 or RS-485 as
below:

COM Port Type [Pin name

2-wire RS-485 |Data+, Data-

3-wire RS-232 |TXD, RXD, GND

9-wire RS-232 [TXD, RXD, GND, RTS, CTS, DCD, DTR, DSR, RI

The programming required for the 16C550 is very different from the
80188 UART. Interrupt handling on the 80188 is also very different from
the 8259 on a PC. Therefore, the RS-232 application programs for PC
are not executed in I-7188XA(D).

The software driver for the I1-7188XA(D) is an interrupt driven library that
provides a 1K QUEUE buffer for each COM Port. The software is well
designed and easy to use.

The software driver provides the same interface for all four COM Ports,
S0 each port can be used in the same way without any difficulty.
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4.6 Using the COM Ports

The 7188XA(D) has four communication ports.
® COM1 can act as either an RS-232 (Default) or RS-485 port
RS-232: TXD, RXD, RTS, CTS, DTR, DSR, DCD. RI GND
RS-485: D1+, D1- (Self-tuner ASIC inside)
® COM2is an RS-485 port (D1+, D1-, Self-tuner ASIC inside)
® COMS3is an RS-232 port (TXD3, RXD3, GND)
® COM4is an RS-232 port (TXD4, RXD4, GND)

Before using the COM Port, the InstallCom() (or InstallCom1/2/3/4)
function must be called to install the driver for the COM Port.

Before exiting the program, the RestoreCom() (or RestoreCom1/2/3/4)
function must be called to uninstall the driver.

After calling the InstallCom() function, data can be read from the COM
Port, sent to the COM Port, printed from the COM Port and so on.

Before reading data from the COM port, the IsCom() function should be
used to check if any data has already been sent to the COM Port. If yes,
then the ReadCom() function should be used to read the data from
input buffer of the COM Port.

Before sending data to the COM Port, the ClearCom() function could be
used to make sure the output buffer of the COM Port is clear, then use
the ToCom() function to send data to the COM Port.

For example, the code to echo the data back to COM4 (RS-232) is
shown below.

(@ )

int port=4; /*to use COM4*/
int quit=0, data;

InitLib(); [* Initiate the 7188xa library */
InstallCom(port, 115200L, 8, 0, 1); /*install the COM driver*/
while('quit){

if(lIsCom(port)){ /*check if any data is in the COM Port input buffer*/
data=ReadCom(port); /*read data from the COM Port*/
ToCom(port, data); /*send data viathe COM Port*/
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if(data=="q’) quit=1; /*if ‘q’is received, exit the program*/
}

}
RestoreCom(port); /*uninstall the COM driver*/

Use the “port” variable to switch from COM4 to COM2, simply change
port=4 to port=2.

If the program is set to use COM4, the code can be altered as follows:
@ )

int quit=0, data;

InitLib(); /* Initiate the 7188xa library */
InstallCom4(115200L, 8, 0, 1); /*install the COM4 driver*/
while('quit){
if(IsCom4()){ /*check if any datais in the COM4 input buffer*/
data=ReadCom4(); /*read data from COM4*/
ToCom4(data); /*send data via COM4*/
if(data=="q’) quit=1; /*if ‘q’ is received, exit the program*/
}

}
RestoreCom1(); /*uninstall the COM driver*/

€. J

4.6.1 To print from the COM port
The |-7188XA(D) library also supports functions such as printf() from
the standard C library to produce a formatted output.

The printCom() function can be used for all COM Ports, and
printCom1/2/3/4 can be sued for individual ports. Before using the
printCom() function, the InstallCom() function must first be called. The
code is shown below:
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@ )

int port=2; /*to use COM2*/
inti;

InitLib(); /* Initiate the 7188xa library */
InstallCom(port, 115200L, 8, 0, 1); /*install the COM2 driver*/
for(i=0; i<10; i++){

printCom(port, “Test %d\r\n”, i); /*print data from COM2*/
}

RestoreCom(port); /*uninstall the COM driver*/

. J

4.6.2 To Use COM1/COM2 for an RS-485 Application
COM1/COM2 is a 2-wire RS-485 COM Port, and includes the following
2 pins:

® D+: connect to the Data+ of the RS-485 network
® D-: connect to the Data- of the RS-485 network

COM1/COM2 is a half-duplex 2-wire RS-485 network and cannot be
used in a full-duplex 4-wire application. It is designed to directly drive
I-7000 series modules.

Send/receive directional control in a 2-wire RS-485 network is very
important. Therefore, the |I-7188XA(D) is equipped with a Self-Tuner
ASIC controller for all RS-485 ports, which will automatically detect and
control the send/receive direction of the RS-485 network. In this manner,
the application programmer does not have to worry about the
send/receive direction control for the RS-485 network.

4.6.3 To Send a Command to an I-7000 module
The commands used for I-7000 series modules are very different from
those of the I-7188XA(D), but commands can be sent from the
[-7188XA(D) to a I-7000 module using the ToCom() function.
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Using COM1/COM2 to connect and control I-7000 modules

The procedure for I-7000-related applications is as follows:

Step 1: The I-7188XA(D) sends a command string to the 1-7000 series
modules.

Step 2: The destination I-7000 modules execute the command.

Step 3: The destination I-7000 modules delay by 1 byte to allow for
setting time.

Step 4: The destination I-7000 modules echo the result string back to
the [-7188XA(D).

Note: The delay time used in step 3 is only 1 byte.

[-7188XA(D)

DOOD
i

INT
= DATA+ m|0& | Jrrimas

______ = +VS e - (G)D2- &
[ “Connectto the | DT ° ©

RS-485 A p

(D at a + , D at a_) 'E=10 LE 1 ’_ A\ \\“‘ (20  DOB =Y

= “ e e

1| v ] e Sk

i} e INY ) e [i]

08| Jmcon [ ] S

g | fmr L] =]]

= DATAT | 0 & | ivimatas L ] =]]

—————— -1 +Vs ey DE=N N [ L votf S0

r Connect to the ! 08| brpvs L owconfl | &0

|  Power supply 18 | [wsw or [© 0
e — | GND

I-7188XA(D)/1-7000

The example code for sending a command to COM2 (RS-485) is shown
below.
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p
2 )
int port=2; /*to use COM2*/

inti;

char data[ ]="$01M\r”; /*command to read a module’s name?*/

InitLib(); /* Initiate the 7188xa library */
InstallCom(port); /*install the COM2 driver*/
for(i=0; i<5; i++)
ToCom(port, data[i]); /*send a command to the I-7000 module*/
......... [*program code*/
RestoreCom(port); /*uninstall the COM driver*/

& y

In addition to using the ToCom() function, the SendCmdTo7000()
function can also be used to send commands to an I-7000 series
module. The ReceiveResponseFrom7000() function can be used to
receive the response from an I-7000 series module.

Functions used to connect to an I-7000 module:

® SendCmdTo7000(int iPort, unsigned char *cCmd, int
IChksum);)
This function sends a command to an [-7000 series module. If the
checksum is enabled, the function will add 2 bytes checksum to
the end of the command.

® ReceiveResponseFrom7000 _ms(int iPort, unsigned char
*c¢Cmd, long ITimeout, int iChksum);)
After calling the SendCmdTo7000() function the
ReceiveResponseFrom7000_ms() function can be called to
retrieve a response from an I-7000 series module.

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\7K87K_ Module
directory for more detailed information.

Note: For more I-7000 commands, please refer to the “user’s manual
for 7000 DIO”. When using COM1 as an RS-485 COM port, the settings
for JP6 on the [-7188XA(D) is as follows.
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5
6

COM1 = RS-232
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4.7 Using the Red LED and 7-SEG LED Display
The 1-7188XAD includes a 5-digit 7-segment LED, together with a
decimal point, which can be switched on or off using software. Each
digit of the LED is numerically identified from left to right using the
numbers 1 to 5, and is individually programmable, which can be very
useful in real world applications and can be used to replace a monitor or
touch screen in many applications.

Before attempting to use the LED, the Init5DigitLed() function must first
be called, then the Show5DigitLed() function can be used to display
data. The code required to display “7188d” on 5-digit 7-segment LED is
as follows:

@ )

Init5DigitLed();

Show5DigitLed(1, 7);

Show5bDigitLed(2, 1);

Show5DigitLed(3, 8);

Show5DigitLed(4, 8);

Showb5DigitLed(5, 13); /* The ASCII code for ‘d’ is 13 */

& J

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\LED folder for more
information.
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4.8 Accessing the |-7188XA(D) Memory

4.8.1 Using Flash Memory
The [-7188XA(D) module contains 512K bytes of Flash memory which
includes space reserved for the MiniOS7. The MiniOS7 occupies the
OxFO00 segment. So user can use the other segments whose total size
Is 448K bytes.

Each bit of the Flash memory can only be written from 1 to O and cannot
be written from 0 to 1. The only way to change the data from O to 1 is to
call the EraseFlash() function to erase a block from the Flash Memory
(64K bytes). The user should decide whether to write to the block or to
erase it.

To write an integer to segment 0xD00O, offset 0x1234 of the Flash
Memory, the code is as follows:

= )

int data=0xAAS55, dataz;
char *dataptr;
int *dataptr2;

InitLib(); /* Initiate the 7188xa library */

dataptr=(char *)&data,;
FlashWrite(0xd000, 0x1234, *dataptr++);
FlashWrite(0xd000, 0x1235, *dataptr);

[* read data from the Flash Memory method 1 */
dataptr=(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

C )
Reading data from the Flash Memory is somewhat like reading data
from SRAM. The user should allocate a far pointer to point to the
memory location first, and then use this pointer to access the memory.
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Before writing data to Flash Memory, the user must first call the
FlashWrite() function, and check whether data can be written or not.
After calling the EraseFlash() function, data can be written to that
segment.

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\Memory folder for more
information.

4.8.2 Using RTC and NVSRAM
The I-7188XA(D) module contains both an RTC and NVRAM, which are
located on the same chip, and an onboard Li battery that is used as
backup for at least 10 years. The features of the RTC are as follows:
BIOS support for RTC time and data
MiniOS7 supports RTC time and date
Seconds, minutes, hours, date of the month
Month, day of the week, year (Leap year valid up to 2079)
NVSRAM: 31 bytes

The NVSRAM can be read/written any number of times. The features of
NVSRAM are as follows:

® Data Validity: 10 years

® Read/write cycles: unlimited

® Total 31 bytes

The ReadNVRAM() function can be used to read one byte of data from
the NVRAM and WriteNVRAM() function can be used to write one byte
of data to the NVRAM. The code to write data to NVRAM address O is
shown below.

(@ )

int data=0x55, data2;

InitLib(); /* Initiate the 7188xa library */
WriteNVRAM(O, data);
data2= ReadNVRAM(0); [* now data2=data=0x55 */
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To write an integer (two bytes) to the NVRAM, use the code shown
below.

@ )

int data=0xAA55, dataz;
char *daraptr=(char *)&data,;

WriteNVRAM(O, *dataptr); [* write the low byte */
WriteNVRAM(1, *dataptr+1); /* write the high byte */
dadaptr=(char *)&dataZz;

*dataptr=ReadNVRAM(0); /* read the low byte */
(*dataptr+1)=ReadNVRAM(1); /*read the high byte */
[* now data2=data=0xAAS55 */

& J

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\Memory folder for more
information.

4.8.3 Using EEPROM
The EEPROM is designed to store data that is not changed frequently,
such as:
® Module ID, configuration settings
® COM port configuration settings
® Small databases

The erase/write cycle of the EEPROM is limited to1,000,000 erase/write
cycles, so it should not be changed frequently when testing. The
EEPROM can be erased/written in a single byte, so it is very useful in
real world applications.

The |-7188XA(D) has 2K bytes of EEPROM memory, containing 8
blocks and each block contains 256 bytes, giving a total of 2048 bytes of
EEPROM memory. Normally, the EEPROM is in protected mode by
default, meaning that no data can be written to the EEPROM. The
EE_WriteEnable() function must be called to unprotect it before writing
any data.
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For example: To write data to EEPROM block1, address 10, first call the
EE_WriteEnable() function . The code is shown below.

@ )

int data=0x55, data2;

InitLib(); /* Initiate the 7188xa library */
EE_WriteEnable();

EE_MultiWrite(1, 10, 1, &data);
EE_WriteProtect();

G EE MultiRead(1, 10, 1, &data?); /* now data2=data=0x55 */ )

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

Refer to the demo programs in the

CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\Memory folder for more
information.
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4.9 Using the Watchdog Timer

The watchdog timer of the 1-7188XA(D) is fixed at 0.8 seconds for
MiniOS7 2.0. When the [-7188XA(D) is first powered on, the watchdog
timer will be always enabled. If the watchdog timer is not refreshed
within 0.8 seconds, it will reboot the I-7188XA(D).

The MiniOS7 of the I-7188XA(D) will automatically refresh the watchdog
after being powered on. User programs can call the software driver to
stop the MinOS7 from refreshing the watchdog timer, but the program
must then refresh the watchdog timer manually. If the program does not
refresh the watchdog timer every 0.8 seconds, it will cause the
|-7188XA(D) to reboot.

The program must then ask the MiniOS7 to reset the watchdog timer,
then stop and return to the MiniOS7 command prompt.

Use the EnableWDT() function to enable the watchdog timer or use the
DisableWDT() function to disable it. After the watchdog is enabled, the
program should call the RefreshWDT() function before the timer count
reaches 0.8 seconds, otherwise the watchdog will reboot the
I-7188XA(D) module. The sample code is as follows:

@ )

EnableWDT();
while('quit)

{
RefreshWDT();

User_function();

}
DisableWDT();

& J

The IsResetByWatchDogTimer() function is used to check whether the
|-7188XA(D) module has been rebooted by the watchdog timer. This
function must be inserted at the beginning of program. The sample code
is as follows:
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@

main()

{
InitLib(); [* Initiate the 7188xa library */

if(IsResetByWatchDogTimer())
{

[* do something here to check the system */
}
quit=0;
EnableWDT();
while('quit)
{
RefreshWDT();
User_function();

}
}

G

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\Misc folder for more
information.

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10) --- 68



4.10 Using the Timer Function

The 1-7188XA(D) can support one main time tick, 8 StopWatch timers
and 8 CountDown timers. The I-7188XA(D) uses a single 16-bit timer to
perform these timer functions, with a timer accuracy of 1 ms. The
InstallUserTimer() function can be used to install a custom timer
function and the function will be called at 1 ms intervals. The system
timer of the MiniOS7 will call INT 9 every 1 ms and call INT 0x1C every
55 ms. The timer function of the library is linked to associated with
called by hooked to INT 9 and will call any custom timer function.

The TimerOpen() function is used to start the [-7188XA(D) timer, and
this function must be inserted at the beginning of the program. The
TimerClose() function is used to stop the timer. The sample code is as
follows:

= )

unsigned long time iTime;

InitLib(); /* Initiate the 7188xa library */
TimerOpen(); /*Begin using the 7188XA timer function */
while('quit)
{
if(Kbhit())
TimerResetValue(); /* Reset the main time ticks to 0 */

iITime=TimerReadValue(); /* Read main time ticks */

}
TimerClose(); /* Stop using the 7188XA timer function */

. J

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\Timer folder for more
information.
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4.11 Using Digital Input and Digital output
The [-7188XA(D) provides 2 DI channels and 2 DO channels. The
SetDo10n(), SetDo10ff(), SetDo20n() and SetDo20ff() functions can
be used to control the two DO channels, and the GetDil() and GetDi2()
functions can be used to read the states of the two DI channels.

For DI and DO wiring information, please refer to Section 1.4.6 DI and
DO Wire Connection.

The wiring for a DO application is as follows:

DO1

[28[t
L8[t

W

DO2

DIl

DI2

TXD4

RXD4

GND

TXD3

RXD3

INIT*

D2+

D2-

Vs+

GND

WMWY
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The sample code for retrieving and setting DI and DO is as follows.

(@

int Dol, Do2
InitLib(); /* Initiate the 7188xa library */

Print("DI1=%s\n\r", GetDi1l()?"High":"Low"); /* Read the state of DI1 */
Print("DI2=%s\n\r", GetDi2()?"High":"Low"); /* Read the state of DI2 */

Dol1=GetDo1(); /* Read the state of DO1 */
Print("DO1=%s\n\r", Do1?"High":"Low");
if('Dol)

SetDo10On(); /* Set the DO1 to ON */
else

SetDo10Off(); /* Set the DO1 to OFF */

Do2=GetDo2(); /* Read the state of DO2 */
Print("DO2=%s\n\r", Do1?"High":"Low");
if(!Do2)

SetDo20n(); /* Set the DO2 to ON */
else

SetD020ff(); /* Set the DO2 to OFF */

a J

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\O_Pin folder for more
information.
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4.12 Using the I/O Expansion Bus

As there are many serial interface devices available today, the 1/O
expansion bus includes both serial and parallel interfaces. The parallel
interface is very similar to an ISA bus, so the old ISA bus design can be
migrated to the 1/0O expansion bus with a minimum amount of alteration.
The 1/O pins of the serial bus are programmable and can be
programmed as either D/l or D/O.

The features of these serial devices are as follows:
® Smaller size compared to parallel devices
® Lower cost compared to parallel devices
® Easier to design for isolated applications

The serial interface of the I/O expansion bus makes connecting to these
serial devices very easy.

4.12.1 Definition of an I/O Expansion Bus
The 1/0 expansion bus of the I-7188XA(D) module can be divided into 3
groups as follows:
1. Power supply and reset signals: VCC, GND, RESET and /RESET
2. Parallel Bus:

® System clock: CLOCKA
® Asynchronous ready control: ARDY
® Address bus: AO ~ A7
® Data bus: DO ~ D7
® |Interrupt control: INTO, INT1 and INT4
® Chip select and read/write strobe: /CS, /WR and /RD
3. Serial Bus: TO_0, TO_1, TI_0, TI_1, SCLK, DIO9, DIO4 and DIO14
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The definition of an 1/O expansion bus is given as follows:

J2 pin definition and description:

No [ Name Description

1 |GND PCB ground

2 | GND PCB ground

3 | CLOCKA | CPU synchronous clock output

4 [ ARDY Asynchronous ready input (level sensitive, OPEN=ready)

5 INTO Channel 0O interrupt request input (asynchronous, active high)
6 INT1 Channel 1 interrupt request input (asynchronous, active high)
7 |VCC PCB power supply

8 RESET | Power-up reset pulse (active high)

9 |GND PCB ground

10 |/RESET | Power up reset pulse (active low)

11 |[TO O CPU Timer output O(can be used as a programmable D/I/O)
12 |TO 1 CPU Timer output 1(can be used as a programmable D/1/O)
13 |[TIL O CPU Timer input O (can be used as a programmable D/I/O)
14 [Tl 1 CPU Timer input 1 (can be used as a programmable D/1/O)
15 | SCLK Common serial clock output for 7188 series modules

16 | DIO9 Programmable D/I1/O bit

17 | DIO4 Programmable D/I/O bit

18 [DIO14 Programmable D/I/O bit

19 |VCC CPU power supply

20 |VCC CPU power supply
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CLOCKA: 40M

ARDY: This pin is left OPEN for applications that do not require
the use of wait states

INTO and INT1: These two pins are left OPEN for that do not
require an interrupt applications

TO_0 and TO_1: These pins can be used as the timer output of
the CPU or programmable DI/O

TlI_0 and TI_1: These pins can be used as the timer input of the
CPU or programmable D/1/O

DIO4, DIO9 and DIO14: Programmable DI/O bit

SCLK: The I-7188XA(D) uses this signal as a CLOCK source to
drive all onboard serial devices so it is always programmed as DO.
Changing this signal to other configurations will cause serious
errors. This signal to drive external serial can be used devices
without any side effects.

J3 pin definition and description:

No [Name Description

1 A0 Address bus

2 DO Data bus

3 Al Address bus

4 D1 Data bus

5 A2 Address bus

6 D2 Data bus

7 A3 Address bus

8 D3 Data bus

9 A4 Address bus

10 (D4 Data bus

11 | A5 Address bus

12 | D5 Data bus

13 | A6 Address bus

14 | D6 Data bus

15 | A7 Address bus

16 | D7 Data bus

17 | INT4 Ihni;ehr)rupt request input for channel 4 (asynchronous, active
18 |[/WR Write strobe output (synchronous, active low)
19 |/CS Chip select output (synchronous, active low)
20 |/RD Read strobe output (synchronous, active low)
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Address bus (output): A0 ~ A7

Data Bus (tri-state, bi-direction): DO ~ D7

INT4: This pin is left OPEN for applications that do not require an

interrupt

® /CS, /RD and /WR: These 3 signals will be synchronous to
CLOCKA (Pin3 of JP2) and asynchronous to ARDY (Pin4 of JP2)

® The /CS will be active if the program needs to input/output data

from 1/0O address 0 to Oxff.

Note: Refer to “I/O Expansion Bus for 7188X/7188E User’s Manual”
for more information.

4.12.2 1/0 Expansion Boards
I/O Expansion Boards for prototyping and testing:

Board Description

X000 Prototype Board (Small size)

X001 Prototype Board (Large size)

X003 Self-test

I/O Expansion Boards for DI and DO:

Board Description

X119 7 DI channels + 7 DO channels (Without case)

I/O Expansion Boards for RS-232

Board Description

X500 1 9-wire RS-232 channel (Without case)

X560 3 3-V\)/ire RS-232 channels + 8M bytes NAND Flash (Without
case

I/O Expansion Boards for storage devices:

Board Descriptions

X600 4M bytes NAND Flash
X601 8M bytes NAND Flash
X607 128K battery backup SRAM
X608 512K battery backup SRAM

Note: Refer to “I/O Expansion Bus for 7188X/7188E User’'s Manual”
for more information.
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5.Applications
5.1 Embedded Controllers

oaam i

rmy MMICON (or PC or touch-screen)

240X 64 GRAPHICS
LCDh DISPLAY

RS-485

7000 series module 7000 series module

Applications:
® 4500 replacement and enhancement (not compatible)
® PC-based controller replacement
® PLC replacement
® Special controller replacement

The 1-7188XA(D) can be used as an embedded controller for general
applications, meaning that it can be used to replace a Host PC, PLC or
other special controllers.

Programming Tool |TC/BC/MSC
Via standard input/output (keyboard and monitor of a Host
PC)

e MMICON

e PC keyboard and monitor

e Touch Screen (RS-232 or RS-485 interface)

Program Stored in Flash Memory

e Onboard DI or DO

e From an 1/0O Expansion Bus

e 7000 series modules can directly control up to 256
modules giving thousands of I/O points

Debug Tool

Man Machine
Interface

Input/Output
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5.2 Local Real Time Controller (RTC)

RS-485

RS-485 {
I-7188XA(D) :
(address-1) :

RS-485

'\
RS-485 = RS-485
I-7188XA(D) N
(address-n) = —
7000 series module 7000 series module

In this configuration, the 7000 series modules act as slave devices. The
control programs are implemented in the Host PC. The operation steps
are as follows:
® The PC sends commands to the 7000 series modules and
receives some input data.
® The PC analyzes this input data and generates some output data
® The PC sends commands to the 7000 series modules as output
data

If there are hundreds of 7000 series modules, it will take the Host PC a
long time to analyze and control these modules, so the control program
can be implemented in a local I-7188XA(D). The PC then only has to
send control arguments to the I-7188XA(D), and the I-7188XA(D) will
control the local 7000 series modules based on these control arguments.
In this way, thousands of 7000 series modules can be controlled by the
PC via the I-7188XA(D).

Some control functions are timing-critical, so the local I1-7188XA(D) can
handle these functions in real time without the need for control by Host
PC.
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5.3 Remote Local Controller

—
[-7188XA(D)
R
7000 series module 7000 series module

In this configuration, the control program is implemented series a local
[-7188XA(D). The 1-7188XA(D) will directly control the 7000 series
modules based on these control arguments.

The Host PC can then access the remote I-7188XA(D) regarding the
following items:

® Query and record the status of the remote system

® Download control arguments to the remote [-7188XA(D)

The remote I-7188XA(D) can communicate with the Host PC regarding
the following items:

® Emergency event notification and response

® Remote system status notification
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5.4 PLC I/O Expansion Application

TOUCH SCREEN

[-7188XA(D)

7000 series modules

Most PLCs contain a Man Machine Interface that was originally
designed for MMI applications. The [-7188XA(D) can use this interface
to construct a bridge between a PLC and the 7000 series modules.

The 1-7188XA(D) can directly read/write from/to the internal memory of
the PLC, meaning that the PLC can access the 7000 series input
modules as follows:
® The I-7188XA(D) sends a command to the 7000 series input
modules
® The I-7188XA(D) writes this data to the internal memory of the
PLC
® The PLC accesses this data from its internal memory

The PLC can control the 7000 series output modules as follows:
® The PLC writes data to its internal memory
® The |-7188XA(D) reads the output data from the memory of the
PLC
® The [-7188XA(D) sends a command to its 7000 output modules
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In this way, the input data from the 7000 series modules can be
displayed on a touch screen. In addition the output from the 7000 series
modules can be controlled from a touch screen.
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5.5 Radio Modem Application

S5T-900 %

L ] L ] L 1 L
SST-900 R5-485 BUS

Device A Device B

Device C Device D
7 ~)

— =

" 7000 Series

S3T-900 7188 SST.900  Tigg
Coniroller AD,DVA DT, DO Coniroller
Module

SST-900/SST-2400 settings: (Device A)
RS-232

Half-duplex mode

Synchronous way

Slave state

Baud Rate=9600

Channel=3
Frequency=915.968MHz

SST-900/SST-2400 settings: (Device B/C/D)
® RS-485 or RS-232
® Half-duplex mode
® Synchronous way
® Slave state
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® Baud Rate=9600
® Channel=3
® Frequency=915.968MHz

As the I-7188XA(D) is an embedded controller, and is programmable, it
can be used as a bridge between the SST-900 and any external
devices, such as a PLC, a controller or other 7000 series modules.
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5.6 An Application Using 4 COM Ports (1)

S
S
“O" o
S
S
NG \

COM3: RS-232

'\COAMZ: RS-485

I-7188XA(D) d («

7

MMICON

SST-900/SST-2400
Radio Modem

SST-900/SST-2400
Radio Modem

7000 series modules

COM1: The PLC can access the /O state of the 7000 series modules
COM2: Directly controls the 7000 series input/output modules
COM3: MMICON is used as the local MMI

COM4: The PC is used to monitor and record the system data.
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5.7 An Application Using 4 COM Ports (2)

COM4: RS-232

COMa3: RS-ZBV R

COM2: RS-485

N

I-7188XA(D)

TOUCH SCEEEN

TOUCH-200 7000 series modules
Touch screen

COML1.: Links to the remote Host PC

COM2: Directly controls the 7000 series input/output modules
COM3: The TOUCH-200 is used as the local MMI

COM4: The Card reader is used as a standard input device.
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Appendix A: What is MiniOS7

MiniOS7 is an embedded operating system developed by ICP DAS Co.,
Ltd. that is designed to replace ROM-DOS in 7188 series modules.
Various companies have created several brands of DOS. In all cases,
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.

MiniOS7 provides all equivalent functions of ROM-DOS while, in
addition, providing user specific functions for the [-7188XA(D).

Below is a comparison table between MiniOS7 and ROM-DOS as
follows:

MiniOS7 ROM-DOS
Power-up time 0.1 sec 4 ~5sec
More compact size <64K bytes 64K bytes
Support for I/O Expansion Bus Yes No
Support for ASIC Key Yes No
Flash ROM management Yes No
O.S. update (download) Yes No
Built-in hardware diagnostic functions Yes No
Direct control of 7000 series modules Yes No
Customer ODM functions Yes No
Free of charge Yes No

Note: ICP DAS reserves the right to change the specifications of
MiniOS7 without notice.

The typical command set for MiniOS7

Command Description

Displays a HEX value in the specified position of 5-digit
LEDS5 pos value id P P J

LED

Accesses the service routine to read/write from/to the
USE NVRAM NVRAM

Accesses the service routine to read/write from/to the
USE EEPROM EEPROM
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USE FLASH

Accesses the service routine to read/write from/to the
Flash Memory

USE COM2 /option

Accesses the service routine to send/receive to/from
COM2

DATE [mm/dd/yyyy]

Sets the date of the RTC

Time [hh:mm:ss]

Sets the time of the RTC

MCB

Tests the current memory block

Stores the MiniOS7 image file in the SRAM of the

UPLOAD [-7188XA(D) (this command is only used to upgrade
MiniOS7)
Stores the MiniOS7 image file in the Flash memory of
BIOS1 the 1-7188XA(D) (this command only used to upgrade
MiniOS7)
LOAD Downloads the user program file to the Flash Memory
of the I-7188XA(D)
Lists the information of all files stored in the Flash
DIR [/crc] Memory of the 1-7188XA(D)
RUN fileno Executes the file with the prescribed file number
Filename Executes the file with the prescribed file name

DELETE or DEL

Deletes all files stored in the Flash Memory.

RESET

Resets the CPU

DIAG [option]

Performs hardware diagnostics

BAUD baudrate

Sets a new value for the Baud Rate of COM1

TYPE filename [/b]

Lists the contents of a file

REP [/#] command

Repeats the execution of the same command # times

RESERVE [n]

Reserve n Flash Memory sectors for a program file

LOADR

Downloads files to the SRAM

RUNR [option]

Runs the program stored in the SRAM of the
[-7188XA(D) (downloaded using the LOADR command)

I/INP/IW/INPW port

Reads data from the hardware Port

O/OUTP/OW/OUTPW

port value

Outputs data to the hardware Port

Note: For more detailed information regarding MiniOS7, please refer to
CD:\Napdos\MiniOS7\document\Lib_Manual _For_7188XABC\index.htm or
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http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/lib_man
ual_for_7188xabc/index.htm
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Appendix B: MiniOS7 Utility and 7188XW

Both the MiniOS7 Utility and 7188xw.exe application will allow users to
easily upgrade to the latest version of MiniOS7. The MiniOS7 Utility and
7188xw.exe application can be used to perform essential configuration
functions and for downloading programs to the MiniOS7 embedded in
the 1-7188XA(D) controller.

MiniOS7 Utility

The MiniOS7 Utility program provides three main functions:
® Upgrade the MiniOS7 image
® Download program files to the Flash Memory
® Configure the COM port settings

MiniOS7 utility location

The MiniOS7 utility is located in the
CD:\NAPDOSWMINIOS7\UTILITY\MiniOS7_utility folder on the CD or at
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/
on the web

Installation procedure
Step 1: Locate and execute minios7_utility v2000.exe from the
CD:\Napdos\MiniOS7\utility\MiniOS7_utility\ folder.

Step 2: After completing the installation, a new folder, 7188E, will be
added to the programs section of the start menu. Clicking on
this folder will allow access to the MiniOS7 Utility files. See the
diagram below for details.
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Internet Explorer

@ Set: Program Access and Defaulks
Microsoft FrontPage

MSM Messenger 6.0

‘indows Catalog
Outlook Express

ST 1Y

S ki Remoke Assistance

[

(.";\ T

Windows Media Flayer

e

& Minios? utlity Help
> W Uninstall Minios? utiity
D" Settings ’ &] what's New

Documents

Search 3

>
“ Help and Suppart
i—]

Run...

Windows XP Professional

MiniOS7 utility, ¥2.0.00

D N & £ & & K
-5 y -
Update MiniD5| Configuration|  Delete Al Fiun Reset Help Exit

@ ©23dE 8D ER

=l MiniOS7\A o]

Size | Tupe | Modified | Altributes Mame | Size | Date | Time |
KB FHEEERTEIE 2005412... A B hello.exe 8.1KB 0B/24/2005 035523
1B CHE 2008/6... &

FIHELLD EXE Bk FERTEEL 2005/6/... A

@ HELLO.PRJ 4B PRIfEE 2005/6/... A

v v [+

< >
CihFlEsxasDemoy BC_TChHellohHella_C 4 files on Disk. 1 files on Disk, 450380 available spaces

File Type  [afies () hd M

AN 7 F ¢ MiniO57 command line: j Save Clear

(Coml,band rate=115200) Module:1-7183KA MiniOB7 Version:2.00.003 [Tul01/2005] Flash:512K
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7188XW

The 7188xw.exe application is the main utility for the I-7188XA(D), and
can be used to perform the following functions:

Download user program files from a Host PC into the memory
unit of the I-7188XA(D) module.

Download the MiniOS7 image file from a Host PC into the
Flash Memory of the I-7188XA(D) controller and upgrade the
MiniOS7.

Show a debug string on the monitor of a Host PC

Three standard output library functions, such as Putch function,
Print and Puts, will allow a main control unit to send an output
string to the monitor of a Host PC.

Enter data into I-7188XA(D) module using the Host PC
keyboard

Three standard input library functions, such as Getch, Scanf and
Linelnput, will allow the main control unit to read keyboard input
from a Host PC.

7188xw.exe location
The 7188xw.exe is located in the CD:\Napdos\MiniOS7\utility\ folder or at
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/ on the web.

7188xw.exe command line options for MiniOS7

Option Description
|cH Uses COM¢# of the Host PC

Sets the Baud Rate for the COM port on the Host PC (default is
[o# 115200)

Sets the number of display rows on the screen (default is 25,
Istt max. is 50)

7188xw.exe Hot-key

Command | Description
F1 Shows the 7188xw.exe help messages

Shows the 7188xw.exe help messages using the Chinese (Big5)
Alt_F1 character set

Shows the 7188xw.exe help messages using the Chinese
Ctrl_F1 (GB2312) character set
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Alt 1 Uses COM1 on the Host PC
Alt 2 Uses COM2 on the Host PC
Alt 3 Uses COM3 on the Host PC
Alt 4 Uses COM4 on the Host PC
Alt 5 Uses COMS5 on the Host PC
Alt 6 Uses COM6 on the Host PC
Alt 7 Uses COMY7 on the Host PC
Alt 8 Uses COMS8 on the Host PC
Alt 9 Uses COM9 on the Host PC
Alt A Switches between normal mode and ANSI-Escape-code-support
— mode
Alt C Switches to command mode. Supports commands:
- b#:. Sets a new Baud Rate for the COM ports on the Host PC
c#: Uses COM# on the Host PC
n/el/o: Sets the parity to none/even/odd
5/6/7/8: Sets the data bits to 5/6/7/8
p#. Sets working directory of the Host PC
g: Quits command mode
Alt D Sets the date of the RTC to the date on the Host PC
Alt T Set the time of the RTC to the time on the Host PC
Used to download a file to memory. Alt_E should be pressed only
Alt_E after the “Press ALT_E to download file!” message is shown on
the screen.
Alt H Toggles between Hex/ASCII display mode
Toggles between normal/line mode. In line mode, all characters
Alt_L pressed will not be sent to the COM Port until the ENTER key is
pressed, and it is designed for testing 7000 series modules
Alt X Quits the 7188xw.exe application
Fo Sets the file name for downloading (without initiating a download
operation)
F5 Runs the program specified by F2 and arguments set by F6
Sets the arguments of the execution file set by F2. (10 arguments
F6 maximum. If set to less than 10 arguments, add *’ to end)
Ctrl_F6 Clears the screen
F8 F8=F9+F5
F9 Downloads the file specified by F2 to the FLASH memory
Alt F9 Downloads all files specified by ALT _F2 to the FLASH memory
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F10 Downloads the file specified by F2 to the SRAM and executes it
Alt F10 Downloads all files specified by ALT _F2 to the SRAM memory

R Sends a BREAK signal to the COM port of the Host PC that is
Ctrl_B currently being used by 7188xw.exe
More...

For more detailed information regarding the 7188xw.exe application,
please refer to the index.htm file in the
CD:\Napdos\MiniOS7\document\Lib_Manual _For_7188XABC\ folder or at
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/minios7/document/lib_
manual_for_7188xabc/ on the web.

Downloading a file to the I-7188XA(D) controller using the
7188xw.exe application

Step 1:

Power-off the [-7188XA(D). Connect the INIT* pin to the GND
pin and power-on the I-7188XA(D) at the same time.

Step 2: After the 1-7188XA(D) has been switched on, disconnect the

Step 3:

INIT* pin from the GND pin.

Open an MS-DOS command prompt window using the steps
shown bellow.
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@ Set Program Access and Defaulks

e i e CAWINDO WSS ystem 3 2% md exe
\‘l‘v‘a Windows Catalog

Microsoft Windows XP [Uersion 5.1.26080]
i ppyright 1985-2081 Microsoft Corp.

‘% ‘Windows Update H te and Settings“Administratorl

m Programs

y  Documents

[ Cancel ][ Erowse. ., ]

balsh ', M 601 FM

Step 4: Type “cd ¢c:\7188XA\Demo\BC_TC\Hello\Hello_C\” then press
<Enter>. (Assume user copy the 7188XA folder to C drive letter.
Refer to Step2 in Sec.2.1)

o CAWINDO WSS ystem 32%cmd exe

Microsoft Windows XP [Version 5.1.2600
(C) Copyright 1985-2001 Microsoft Corp.

C:\Documents and Settings\Administ ratchd c:\7188xA\Demo\BC_TC\Hello\Hel1 o_C\)
C:\7188XA\Demo\BC_TC\Hello\Hello_C>_

Step 5: Execute the 7188xw.exe application as shown in the following
figure.

e TIBBEW 1.26 [COM1:115200,N.8,11,FC=0,CTS—0, DIR—CA7188X A\DemoiBC_TCiHelloAHello_C Hi=E

c:\7188xa\Demo\BC_TC\Hello\Hello_q&>7188xw
[Begin Key Thread...]
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Step 6: Press <F2> and then type the filename “Hello.exe” and press
<Enter>.

e 7188XW 1.26 [COM1:115200,N,8,1],FC=0,C TS=0, DIR=CA7188X A\Demo\BC_TC\HelloA\Hello_C X

C:\7188XA\Demo\BC_TC\Hello\Hello_C>7188xw

[Begin Key Thread...]

17188XA>
Input filename:Hello.exe
hen Press F8/F9/F10 will auto download the file:Hello.exe

Step 7: Press <F8> to download the Hello.exe file to the I-7188XA(D)
and execute the program.

e TIBBEW 1.26 [COMI1:115200,K,8,1,FC0,CTE-0, DIR=CA7188X A\DemotBC_TCAHello‘Hello C x

17 188XA>

Input filename:Hello.exe

When Press F8/F9/F10 will auto download the file:Hello.exe
[F8]LOAD

File will save to 81BC:0009
StartAddr-->8000:1BC8

Press ALT_E to download file!

Load file:Hello.exe[crc=9D66,0000]
Send file info. total 28 blocks
Block 28

Transfer time is: 1.219000 seconds

(
17188XA>Hello.exe
E?110 world!

g—

i7188XA>_

Notes: A description of the Hotkey functions is as follows:

F8: Download a file to FLASH Memory, and then execute the program
F9: Download a file to FLASH Memory.

F10: Download a file to SRAM, and then execute the program.
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Step 8: Type “dir” and press <Enter> to check that the files are stored in
the Flash Memory of the I-7188XA(D).

v T188XW 1.26 [COM1:115200,N,8,1],FC=0,CT3-0, DIR=-CAT188XA\Demo\BC_TC\Hello\Hello C

17188XA>dir

0)Hello.exe 05/24/2006 17:53:23 7081[01BA9]8002:0000-81BC:0009
Total File number is 1 Free space=451607 bytes
i7188XA>_

Step 9: Type “del /y” and press <Enter> to delete all files stored in the
Flash Memory of the I-7188XA(D)

i ) 111 1 . L B0 A [}
17188XA>del [y
Total File number is 1, do you really want to delete(y/n)?
17 188XA>dir

Total File number is 0 Free space=458720 bytes
17 188XA>_

Note: The MiniOS7 only supports the delete all command. Individual
files cannot be selected for deletion.

Step 10: Press <Alt + X> to quit the MiniOS7.

Upgrading MiniOS7 using the 7188xw.exe application

Step 1: Connect the I-7188XA(D) to the COM Port of the Host PC using
the CA0910 cable. Refer to the wiring diagram in Section 2.2 for
details.

Step 2: Determine the latest version of the MiniOS7 image file.
The format of the image file name is: TTYYMMDD.img
TT: TYPE of product.
YY: Year that this image was released
MM: Month that this image was released
DD: Day that this image was released
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Note: The MiniOS7 image file can be found in the
CD:\NAPDOS\MiniO7\ directory on the companion CD. The latest

MiniOS7 version can be downloaded from:
http://ftp.icpdas.com/pub/cd/8000cd/napdos/7188xabc/7188xal/os_image/

Step 3: From the Host PC, go to the directory where the image file is
stored, then execute the 7188xw.exe application to connect the
Host PC to the I-7188XA(D) controller.

Step 4: Use the “UPLOAD” command, then press <ALT + E> after the
“Press ALT _E to download file!” message is shown on the
screen.

et T1IBBEW 1.26 [COM1:115200,N,8,11,FC0,CTE, DIR=CA7IB8XAVOE image x

C:\7188XA\0S_1mage>7188xw
[Begin Key Thread...]

17188XA>upload
Press ALT_E to download file!
hput filename:

Step 5: Type the image filename (for example: xa050701.img) then
press <ENTER>.

e TIBBEW 1.26 [COM1:115200,N,8,1 . FC=0,CT3=0, DIR=CAT188X A0S image x
17188XA>upload
3 |

Input filename:xa050701.1img

. : =1FA4,0000]
Send file info. total 256 blocks
Block 256
Transfer time 1is: 7.125000 seconds
CRC16=A60E

5000: FFFE=7188
i7188XA>_
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Step 6: Wait for the upload to finish. (The image file will be stored in the
SRAM.)

Step 7: Type the “bios1” command in the I-7188XA(D) command line.
(The OS will check the image file stored in the SRAM, and then
display the version information. If the image file is correct, it will
be written to the Flash Memory.)

e TIBBEW 1.26 [COM1:115200,K,8,11,FC=0,CT3=0, DIR=CA7188XAVE image x

17188XA>upload

Press ALT_E to download file!

Input filename:xa050701.1img

Load file:xa050701.img[crc=4A59,0000]
Send file info. total 256 blocks
Block 256

Transfer time is: 7.125000 seconds
CRC16=A60E

5000:FFFE=7188

i7188xbios1, )

Step 8: It will take about 10 seconds to upgrade MiniOS7. After the
update has finished, the system will automatically reboot. If this
does not occur, the system must be rebooted manually.

v T18BXW 1.26 [COM1:115200,K,.8,1L,FC=0,CT3=0, DIR=C:A7188X A0S image

17188XA>biosl
1ni10s7 for 7188XA Ver 2.00.003, date=07/01/2005
Checking CRC-16...0K.

Update the 0S code. Please wait the message <<Write Finished>>
Erase Flash [F000]

rite Flash

[FF]

<<Write Finished>>0K

ait WDT reset system... A4/
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Step 9: Type the “ver” command to check the MiniOS7 version number.

e T188ZW 1.26 [COM1:115200,N,8,11,FC=0,CT3=0, DIR=C:X\7188ZAVOS_image

7188XA>ver

ICP_DAS Minios7 for I-7188XA Ver. 2.00 build 003,3Jul Ol 2005 17:44:55
SRAM: 384K, FLASH MEMORY:512K
[CPU=AM188ES]

erial number= 09 B8 6A 39 03 00 00 F9
17188XA>_
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Appendix C: Comparison Table

Feature comparison table between the 7188 and the 7188X series:

download Port

I-7188XA(D) | 1-7188XB(D) | 1-7188XC(D) I-7188(D)
CPU clock 80188, 40MHz 80188, 40MHz 80188, 20MHz 80188, 40MHz
256K (I-7188XB)
SRAM 512K 512K(1-7188xB/512)| 128K 256K
Flash Memory 512K 512K 256K 256K/512K
(512K for ODM)
r?](s);izegrﬁ (\;\gt‘lhtrol or RS-232 or RS-485|RS-232 or RS-485|RS-232 with
COM1 . with internal with internal modem control or
RS-485 with
: self-tuner self-tuner RS-485
internal self-tuner
RS-485 with . .
COM2 internal self-tuner, RS-485 with. RS-485 with RS-485
. . self-tuner inside  |self-tuner inside
3000V isolation
COMS3 RS-232 (TxD, RxD) |No COM No COM RS-232 (TxD, RxD)
COM4 RS-232 (Txd, Rxd)|No COM No COM RS-232 (TxD, RxD)
User defined pins |0 14 3 0
Modem control com1 No No com1
RTC Yes Yes No Yes
64-bit hardware
unique serial Yes Yes No No
number
EEPROM 2K bytes 2K bytes 2K bytes 2K bytes
D/l (3.5V~30V) 2 channels 1 channel 2 channels 0
D/O (100mA, 30V)|2 channels 1 channel 3 channels 0
I/O expansion bus|Yes Yes Yes No
Support for ASIC Ves Ves Ves No
Key
Operating system [MiniOS7 MiniOS7 MiniOS7 MiniOS7
Programmmg TC/MSC/BC TC/MSC/BC TC/MSC/BC TC/MSC/BC
language
Program COM4 COM1 COM1 COM4
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Appendix D: Library Function List

The table below lists the most commonly used functions. For more
details of all functions, refer to the instructions in the
CD:\Napdos\MiniOS7\document\Lib_Manual_For_7188XABC\index_e.htm file or
http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/document/lib_man
ual_for_7188xabc/index_e.htm on the web.

“_.'I -
ICPDAS ¢,
A
MiniOS7
1188 Lit I
T8k FAQ

I

Type 1: Standard 10

Function Description

Kbhit Checks if any keyboard input data is currently available in the input
buffer of COM1.

Getch Waits until a single character is received from keyboard input.

Ungetch Returns a single character to the input buffer of COM1.

Putch Sends a single character to COML1.

Puts Sends a string to COM1.

Scanf Retrieves formatted data such as scanf in the C language (Cannot
used on MSC/VC++, only TC/BC)

Print Prints formatted data such as printf in the C language.

ReadInitPin |Reads the status of the INIT* pin.

Linelnput  |Inputs a single line from Stdinput.
There are more user functions for Standard 10. For more detailed

...More... information, please refer to the 7188xa.h file and

CD:\Napdos\MiniOS7\document\Lib Manual For 7188XABC\index.htm

[-7188XA Series User’s Manual( Ver.1.0, Apr/2007, 7MH-019-10 ) ---

100




Note: The Print and printCom function cannot be used simultaneously
in the same program.

® Kbhit()

Function: Checks whether any keyboard input data is currently
available in the input buffer.

Syntax: int Kbhit(void);

Header:  #include "7188xa.h”

Description: Checks if any data is currently available in the input
buffer.

Return: 0: For no data input.

Other: There is data in the input buffer, and the return
value is the next data in the buffer. If the next data
is “\0”, the function will return -1 (OXFFFF).

Example:

#include <7188xa.h>
void main()
{
int quit=0, data;
InitLib();
Puts("\n\rPress any key to show ASCII (‘Q' to quit):\n\r");
while('quit){
if(Kbhit()){
data=Getch();
if(data=="'Q') quit=1;
Putch(data);
Print(" ASCIl is: %d\n\r", data);
Puts("\n\rPress any key to show ASCII ('Q' to quit):\n\r");
}
}
}

® Getch()

Function: Waits until a character is received from keyboard input.

Syntax: int Getch(void);

Header:  #include "7188xa.h”

Description: Reads a single character from the input buffer. If there is
no input in the data buffer, the function will wait until the
input buffer receives some data.

Return Value: 0 to 255.
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Example: Please refer to “Kbhit()” for an example.

Ungetch()

Function: Put a single character to the input buffer.

Syntax: int Ungetch(int data);

Header:  #include "7188xa.h”

Description: If there is no data in the input buffer when Ungetch() is
called, next time the Getch() function is called, it will
return the data.

Data: 0 to 255. If the data is > 255, only the low byte will
be sent.

Return: On success, returns NoError. On error (i.e. the buffer is
full) returns 1.

Example: Please refer to “Kbhit()” for an example of Getch().

Putch()

Function: Displays a single character on the screen.

Syntax: void Putch(int data);

Header:  #include "7188xa.h”

Description: Data: 0 to 255. If the data is > 255, only the low byte will
be sent.

Example: Please refer to “Kbhit()” for an example.

Puts()

Function: Displays a string on the screen.

Syntax: void Puts(char *str);

Header:  #include "7188xa.h”

Description: Puts will call Putch() to send the string.
str: The pointer to the string to be sent.

Example: Please refer to “Kbhit()” for an example.

Scanf()

Function: Scans a character from the input and is similar to the
scanf() function. (This function cannot be used with MSC
IVC++)

Syntax: int Scanf(char *fmt, ...);

Header:  #include "7188xa.h”

Description: Returns the number of input fields successfully scanned,
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Return:

Example:

Print()
Function:

Syntax:
Header:

converted, and stored. The return value does not include

any scanned fields that were not stored.

0: No fields were stored.

EOF: Attempts to read have reached the end of the
string.

See CD:\Napdos\7188XABC\7188XA\Demo\MSC\COM _

Ports\C_Style IO\

Prints a formatted character to the screen, and is similar
to the printf() function in the C language.

int Print(char *fmt,...);

#include "7188xa.h”

Description: This function is used instead of printf(), and the only

difference between Print() and printf() is that Print() does
not convert the characters “\n” to “\n” + “\r”. That is “\n”
only sends the code 0xO0A, not OxOA + 0x0D, so “\n\r”
has to be used for “new line and return”. The printed
message is sent to COM4. (Default parameters are
115200, N, 8, 1)

Input Parameters: Please refer to the standard function printf() in the

Return:
Example:

C language.
The character number to be sent out.
Please refer to “Kbhit()” for an example.
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Type 2: COM port

Function Description
Installs the COM Port driver. The COM Port number is
InstallCom :
not assigned
InstallCom1 Installs the driver for COM1
InstallCom?2 Installs the driver for COM2
InstallCom3, InstallCom4 etc. are similar
Uninstalls the drivers for the COM Port. The COM Port
RestallCom

number is not assigned

RestallCom1

Uninstalls the driver for COM1. Assigned to COM1
RestallCom2 and etc are similar

Check if Com has data. The COM Port number is not

IsCom :
assigned
IsComl Checks if any data is waiting in the COM1 buffer
Checks if any data is waiting in the COM2 buffer
IsCom?2... .
IsCom3, IsCom4 etc. are similar
ClearCom Clears all the data currently stqred in the. COM Port
Buffer. The COM Port number is not assigned
ClearCom1l Clears all the data currently stored in the COM1 buffer.
ClearCom2 Clears all the data currently stored. in. the COM2 buffer.
ClearCom3, ClearCom4 etc. are similar
R Reads the data from COM Port buffer. The COM Port
eadCom : )
number is not assigned
ReadComl Reads data from the COM1 buffer
ReadCom2 Reads data from the COM2 buffer_ _
ReadCom3, ReadCom4 etc. are similar
Sends data to the COM Port. The COM Port number is
ToCom )
not assigned
ToComl Sends data to the COM1
ToCom2 Sends data to the COM2 .
ToCom3, ToCom4 etc. are similar
orintCom Prints any data currentl)_/ stored in_ the COM Port buffer.
The COM Port number is not assigned
printCom1 Prints any data currently stored in the COM1
orintCom2 Pr_ints any dat_a currently stored i_n Fhe COM2
printCom3, printCom4 etc. are similar
...More... There are more functions available for use with COM
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Ports. Please refer to the 7188xa.h file and
CD:\Napdos\7188\miniOS7\manual\index.html for
more detailed information.

Note: The Print and printCom function cannot be used simultaneously
in the same program.

® InstallCom()

Function: Installs the driver for the COM Port.

Syntax: int InstallCom(int port, unsigned long baud, int data,
int parity, int stop);

Header:  #include "7188xa.h”

Description: Installs the driver for the COM Port. The COM Port
number is not assigned and can be modified using the
‘port” parameter.
port: assigns the COM port number
baud: Baud Rate, the default Baud Rate for the
I-7188XA(D) is 115200

Example:

#include <7188xa.h>

void main()

{
int quit=0, data, i, port=1; /[*port=1, uses COM1*/
InitLib();

InstallCom(port,115200,8,0,1); /*installs the COM port driver*/
for(i=0; i<10; i++)
printCom(port,"Test %d\n\r",i); /*prints data to the COM Port*/
while('quit) {
if(lIsCom(port)) { /*checks if any datais in the COM Port buffer*/
data=ReadCom(port); /*reads data from the COM Port buffer*/
ToCom(port,data); /*sends datato the COM Port buffer*/
ClearCom(port); /*clears all the data in the COM Port buffer*/
if(data=="Q') quit=1; /*if 'Q'is received, exit the program?*/
}
}

RestoreCom(port); /*uninstalls the driver for COM Port */
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® InstallCom1()

Function: Installs the driver for COML1.

Syntax: int InstallCom1(unsigned long baud, int data, int
parity, int stop);

Header:  #include "7188xa.h”

Description: Installs the driver for COM1, and is assigned to COM1
baud: Baud Rate, the default Baud Rate for the
I-7188XA(D) is 115200

Example:

#include <7188xa.h>
void main()

{
int quit=0,data;
InitLib();
InstallCom1(115200,8,0,1); /*install the driver for COM1*/
while('quit) {
if(lsCom1()) { /*checks if any data is in the COM1 buffer*/
data=ReadCom1(); /*reads data from COM1*/
ToComl(data); /*sends datato COML1*/
if(data=="q’) quit=1; /*if ‘q’ is received, exit the program?*/
}

}
RestoreCom1(); /*uninstalls the driver for COM1*/

}

® RestoreCom()

Function: Uninstalls the driver for the COM Port. The COM Port
number is not assigned.

Syntax: int RestoreCom(int port);

Header:  #include "7188xa.h”

Description: Uninstalls the driver for the COM Port. The COM Port
number is not assigned and can be modified using the
‘port” parameter.
port: assigns the COM Port number

Example: Please refer to “InstallCom()” for an example.

® RestoreComl1()
Function: Uninstall the driver for COML1.
Syntax: int RestoreCom1(void);
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Header:  #include "7188xa.h”
Description: Uninstall the driver for COM1 and is assigned to COM1
Example: Please refer to “InstallCom1()” for an example.

IsCom()

Function: Checks whether there is any data stored in the COM Port
buffer. The COM Port number is not assigned.

Syntax: int IsCom(int port);

Header:  #include "7188xa.h”

Description: Checks whether there is any data stored in the COM
Port buffer. The COM Port number is not assigned and
can be modified using the “port” parameter.
port: assigns the COM port number

Example: Please refer to “InstallCom()” for an example.

IsCom1()

Function: Checks whether there is any data stored in the buffer of
COML1.

Syntax int IsCom1(void);

Header:  #include "7188xa.h”

Description: Checks whether there is any data stored in the buffer of
COM1

Example: Please refer to “InstallCom1()” for an example.

ReadCom()

Function: Reads data from the COM Port buffer. The COM Port
number is not assigned.

Syntax: int ReadCom(int port);

Header:  #include "7188xa.h”

Description: Reads data from the COM Port buffer. The COM Port
number is not assigned and can be modified using the
“port” parameter.
port: assigns the COM Port number

Example: Please refer to “InstallCom()” for an example.

ReadCom1()
Function: Reads data from the buffer of COM1.
Syntax: int ReadCom1(void);
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Header:  #include "7188xa.h”

Description: Reads data from the buffer of COM1. Assigned to
COML.,

Example: Please refer to “InstallCom1()” for an example.

® ClearCom()

Function: Clears the data currently stored in the COM Port buffer.
The COM Port number is not assigned.

Syntax: int ClearCom(int port);

Header:  #include "7188xa.h”

Description: Clears the data currently stores in the COM Port buffer.
The COM Port number is not assigned and can be
modified using the “port” parameter.
port: assigns the COM Port number

Example: Please refer to “InstallCom()” for an example.

® ClearComl1()
Function: Clears the data currently stored in the buffer of COML1.
Syntax: int ClearCom1(void);
Header:  #include "7188xa.h”
Description: Clears the data currently stored in buffer of COML.
Assigned to COML1.
Example: Please refer to “InstallCom1()” for an example.

® ToCom()

Function: Sends data to the COM Port. The COM Port number is
not assigned.

Syntax: int ToCom(int port);

Header:  #include "7188xa.h”

Description: Sends data to the COM Port. The COM Port number is
not assigned and can be modified using the “port”
parameter.
port: assigns the COM Port number

Example: Please refer to “InstallCom()” for an example.

® ToCom1()
Function: Sends data to COM1.
Syntax: int ToCom1(void);
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Header:  #include "7188xa.h”
Description: Sends data to COM1. Assigned to COML1.
Example: Please refer to “InstallCom1()” for an example.

printCom()

Function: Prints data to COM and PC. The COM Port number is not
assigned.

Syntax: int printCom(int port,char *fmt,...);

Header.  #include "7188xa.h”

Description: Prints data from the COM Port buffer. The COM Port
number is not assigned and can be modified using the
“port” parameter. Produces a formatted output, similar to
printf() from the standard C library.

Example: Please refer to “InstallCom()” for an example.

printCom1()

Function: Prints data from the buffer of COML1.

Syntax: int printCom_1(char *fmt,...);

Header:  #include "7188xa.h”

Description: Prints data from the buffer of COM1. Produces a
formatted output, similar to printf() from standard C
library.

Example: This function is similar to printCom(). Please refer to
“InstallCom()” for an example.
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Type 3: EEPROM

Function Description

EE WriteEnable |Sets the EEPROM to write-enable mode

EE Multiwrite  |Writes data to the EEPROM

EE_WriteProtect |Sets the EEPROM to write-protect mode

EE MultiRead |Reads data from the EEPROM
There are many other user functions related to
EEPROM. Please refer to the 7188xa.h header file

_ More... and the user manual on the enclosed CD, which can

be found at
CD:\Napdos\MiniOS7\document\Lib_Manual_For_7188XABC\ind

ex.htm for more detailed information.

® EE WriteEnable ()
Function: Sets the EEPROM to write-enable mode.
Syntax: void EE_WriteEnable (void);
Header:  #include "7188xa.h”
Description: Sets the EEPROM to write-enable mode. The EEPROM

in write-protect mode by default. EE_WriteEnable()

must be called before writing data to the EEPROM.

5
Example:
#include <7188xa.h>
void main()
{

Int data=55, data2;

InitLib();

EE_WriteEnable ();
EE_MultiWrite(1,10,1,&data);
EE_WriteProtect();

EE MultiRead(1,10,1,&data2);
Print("data=%d, Data2=%d", data,data2);

}

® EE MultiWrite ()
Function: Writes data to the EEPROM
Syntax: int EE_MultiWrite(int Block,unsigned Addr,int
no,char *Data);
Header:  #include "7188xa.h”
Description: Writes multi-byte of data to the EEPROM.
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Block: O to 7 (a total of 8 blocks).
Addr: 0 to 255 (each block can contain 256 bytes).
no: 1to 16
Data: The start address of buffer that the data is stored.
Return Value: On success, returns NoError.
On error, returns -1. It is say EEPROM is busy, Block is
invalid or Addr is invalid.
Example: Please refer to “EE_WriteEnable()” for an example.

EE_WriteProtect ()

Function: Sets the EEPROM to write-protect mode

Syntax: void EE_WriteProtect(void);

Header:  #include "7188xa.h”

Description: Sets the EEPROM to write-protect mode. The EEPROM
IS in write-protect mode by default. EE_WriteEnable()
must be called before writing data to the EEPROM. After
writing the data, it is recommended that EE_WriteProtect
() be called to return the EEPROM to write-protect mode.

Example: Please refer to “EE_WriteEnable()” for an example.

EE_MultiRead ()
Function: Reads data from the EEPROM
Syntax: int EE_MultiRead(int StartBlock,unsigned
StartAddr,int no,char *databuf);
Header:  #include "7188xa.h”
Description: Reads multi-byte data from the EEPROM.
StartBlock: 0 to 7 (a total of 8 blocks).
StartAddr: 0 to 255 (each block can contain 256 bytes).
no: 1 to 2048
databuf: The address to store data
Return Value: On success, returns NoError.
On error, returns -1. It is say EEPROM is busy, Block is
invalid or Addr is invalid.
Example: Please refer to “EE_WriteEnable()” for an example.
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Type 4: NVRAM and RTC
Function Description
ReadNVRAM|Reads data from the NVRAM.
WriteNVRAM Writes data to the NVRAM.,
GetTime Gets the system time from the RTC.
SetTime Sets the system time for the RTC
GetDate Gets the system date from the RTC
SetDate Sets the system date for the RTC
GetWeekDay|Gets the day of the week from the RTC.
There are many other functions related to the NVRAM and
the RTC. Please refer to the 7188xa.h header file and the

...More... user manual on the enclosed CD, which can be found at
CD:\Napdos\minios7\document\lib_manual_for_7188xabc\index.htm

for more detailed information.

® ReadNVRAM()
Function: Reads data from the NVRAM.
Syntax: iInt ReadNVRAM(int addr);
Header:  #include "7188xa.h”
Description: Reads one byte of data from the NVRAM.
addr: 0 to 30, a total of 31 bytes.
Return Value: On success, returns the data (0-255) stored at the
specified address.
On error, returns the AddrError (-9).
Example:

#include <7188xa.h>
void main()
{
int data=55, dataz;
InitLib();
WriteNVRAM(0,data);
data2=ReadNVRAM(0); /* now data2=data=55 */
Print("data=%d, data2=%d" ,data,data2);

}

® WriteNVRAM()
Function: Writes data to the NVRAM.
Syntax: int WriteNVRAM(int addr, int data);
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Header.  #include "7188xa.h”
Description: Writes one byte of data to the NVRAM.,
addr: 0-30.
data: One byte of data (0-255).
If the data>255, only the low byte will be written to the
NVRAM.
Return Value: On success, returns NoError.
On error, returns the AddrError (-9).
Example: Please refer to “ReadNVRAM()” for more detailed
information.

® GetTime()

Function: Retrieves the system time from the RTC.

Syntax: void GetTime(int *hour, int *minute, int *sec);

Header:  #include "7188xa.h”

Description: hour: The address used to save the hour (0-23) data.
minute: The address used to save the minute (0-59)

data.

sec: The address used to save the second (0-59) data.

Example:

#include <7188xa.h>

void main()

{
int year, month, day, hour, min, sec, wday;
InitLib();
SetDate(2006,1,12); /*sets the system date for the RTC?*/
SetTime(15,35,50); /*sets the system time for the RTC*/
SetWeekDay(4); /[*sets the system day of the week for the RTC*/
GetDate(&year,&month,&day); /*reads the system date from the RTC*/
GetTime(&hour,&min,&sec); /[*reads the system time from the RTC*/
wday=GetWeekDay();
Print(" Date=%02d/%02d/%04d(%d) Time=%02d:%02d:%02d\n\r",
month,day,year,wday,hour,min,sec);

}
® SetTime()
Function: Sets the system time to the RTC
Syntax: int SetTime(int hour,int minute,int sec);

Header: #include "7188xa.h”
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Description: hour: 0-23.
minute: 0-59.
sec: 0-59.
Return Value: On success, returns NoError.
On error, returns the TimeError (-19).
Example: Please refer to “GetTime()” for more detailed information.

GetDate()
Function: Reads the system date from the RTC
Syntax: void GetDate(int *year,int *month,int *day);
Header.  #include "7188xa.h”
Description: year: 2000-2080
month: 1-12
day: 1-31
Example: Please refer to “GetTime()” for more detailed information.

SetDate()
Function: Sets the system date to the RTC
Syntax: int SetDate(int year,int month,int day);
Header.  #include "7188xa.h”
Description: year: 2000-2080

month: 1-12

day: 1-31
Return Value: On success, returns NoError.

On error, returns DateError (-18).

Example: Please refer to “GetTime()” for more detailed information.

GetWeekDay/()
Function: Reads the weekday from the RTC.
Syntax: int GetWeekDay(void);
Header:  #include "7188xa.h”
Description: Reads the weekday from the RTC.
Return Value: 0=>Sunday
1-6=>Monday to Saturday.
Example: Please refer to “GetTime()” for more detailed information.

Note: GetWeekDay() does not check whether the weekday is correct
or not, only reads the value from the RTC. When using the MiniOS7
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“date” command to set the date, the MiniOS7 will calculate the correct
weekday and set the RTC. If SetDate() is called, it will also calculate
the correct weekday and set the RTC. However, if SetWeekDay() is
called, the function must calculate the correct weekday itself.
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Type 5: Flash Memory

Function Description

FlashReadld|Retrieces the information about Flash.

FlashErase |Erases a single sector of the Flash memory.

FlashWrite |Writes one byte of data to the Flash memory.

FlashRead |Reads one byte of data from the Flash memory.

There are many other functions related to the Flash
memory. Please refer to the 7188xa.h header file and the

...More... user manual on the enclosed CD, which can be found at
CD:\Napdos\minios7\document\lib_manual_for_7188xabc\index.htm

for more detailed information.

The Flash memory used in I-7188XA(D) series modules has a capacity
of 512K bytes. The MiniOS7 will use the last 64K bytes, and the
remaining space can be used to store custom programs or data.

Application developers can use these functions to write data to the
Flash memory. When writing data to the Flash memory, data only be
written from “1” to “0”, and cannot be written from “0” to “1”. So, before
writing data to the Flash memory, must be erased first. The erase
process will cause all data to revert to OxFF, that is all data bits will be
“1”. Only then can data be written. The FlashErase() function is used to
erase one sector (64K bytes) each time.

® FlashReadld()

Function: Retrieves the information about Flash.

Syntax: int FlashReadld(void);

Header:  #include "7188xa.h”

Description: Reads the Flash memory device code (high byte) and
manufacturer code (low byte).

Return Value: 0xA4C2 (MXIC 29f040), 0xA401 (AMD 29f040)

Example: See CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\
Memory\

® FlashErase()
Function: Erases a single sector of the Flash memory.
Syntax: int FlashErase(unsigned seg);
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Header.  #include "7188xa.h”

Description: Erases a single sector (64K bytes) of the Flash memory.
The value of all data on that sector will revert to OxFF.
seg: 0x8000, 0x9000, 0xA000, 0xB0O0OO, 0xC0O0O0,

0xDO000 or OXE0QO.

Return Value: On success, returns NoError (0).

On error, returns TimeOut (-5).

Example: Please refer to “\Demo\BC_TC\Memory\Flash\ FLASH.C”

for more detailed information.

Note: Segment 0xFOO0O is used to store the MiniOS7, if attempting to
erase segment OxF000, FlashErase() will do nothing.

® FlashWrite()
Function: Writes one byte of data to Flash memory.
Syntax: int FlashWrite(unsigned int seg, unsigned int offset,
char data);
Header:  #include "7188xa.h”
Description: seg: 0x8000, 0x9000, 0xA000, 0xB00O0O, 0xC000,
0xDO000 or OXE0QO.
offset: 0 to 65535 (Oxffff).
data: O to 255 (8-bit data).
Return Value: On success, returns NoError(0).
On error, returns TimeOut(-5) or SegmentError(-12).
Example:

#include <7188xa.h>

void main()

{
int data=0xAA5S5, dataz;
char *dataptr;
InitLib();
dataptr=(char *)&data,;
FlashWrite(0xd000,0x1234, *dataptr++); [*writes data to the Flash

memory*/

FlashWrite(0xd000,0x1235, *dataptr);
dataptr=(char *)&data2; [*reads data from the Flash memory?*/
*dataptr=FlashRead(0xd000, 0x1234);
*(dataptr+1)=FlashRead(0xd000, 0x1235);
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Note: When writing data to the Flash memory, the data bit only can
be changed from 1 to 0 and cannot be written from “0” to “1”.
FlashWrite() does not check the status, and just writes the data. If an
attempt is made to change the data from O to 1, a TimeoutError will
occur. After calling FlashErase() data can be written again.

® FlashRead()
Function: Reads one byte of data from the Flash memory.
Syntax: int FlashRead(unsigned int seg, unsigned int offset);
Header:  #include "7188xa.h”
Description: seg: 0-65535(0xffff).
offset: 0 to 65535(0xffff).
Return Value: FlashRead() only returns the value of the address.
seg:offset. The address can be from the SRAM, the
Flash memory or another address (generally returns
Oxff).
Example: Please refer to “FlashWrite()” function for more detailed
information.
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Type 6: Timer and Watchdog Timer

Function Description
TimerOpen Opens the timer function for use.
TimerClose Stops the timer function.

TimerResetValue

Resets the timer to O.

TimerReadValue

Reads the main time ticks.

Inserts a delay for a specific time interval.

DelayMs The time unit is ms, and uses system time

ticks.

Inserts a delay for a specific time interval.
Delay The time unit is ms, and uses the Timer 1

feature of the CPU.

Inserts a delay for a specific time interval.
Delay 1 The time unit is 0.1 ms, and uses the

Timer 1 feature of the CPU.

Inserts a delay for a specific time interval.
Delay 2 The time unit is 0.01 ms, and uses the

Timer 1 feature of the CPU.
StopWatchStart Starts using a StopWatch channel.
StopWatchReset Resets the StopWatch value to 0.
StopWatchStop Disables the StopWatch channel.
StopWatchPause Pauses the StopWatch.
StopWatchContinue Restarts the StopWatch.
StopWatchReadValue Reads the current StopWatch value.

CountDownTimerStart

Starts using CountDownTimer.

CountDownTimerReadValue

Reads the current CountDownTimer value

InstallUserTimer

Installs a user timer function, which will be
called at intervals of 1 ms.

InstallUserTimer1lC

Installs a user timer function on interrupt
Ox1lc. System timer will call int Oxlc at
intervals of 55 ms.

EnableWDT Enables the Watchdog timer
DisableWDT Disables the Watchdog timer
RefreshWDT Refreshes the Watchdog timer

There are many other custom timer and
...More... Watchdog Timer functions available.

Please refer to the 7188xa.h header file
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and the user manual on the enclosed CD,

which can be found at
CD:\Napdos\minios7\document\ lib_manual_for

_7188xabc\index.htm for more detailed
information.

® TimerOpen()
Function: Opens the timer function for use.
Syntax: int TimerOpen(void);
Header:  #include "7188xa.h”
Description: Before any of the timer functions can be used the
TimerOpen() function must be called.
Return Value: On success, returns NoError. If the Timer is already
open, returns 1.

Example:
#include <7188xa.h>
void main()
{
unsigned long time;
int quit=0;
InitLib();
Print("\n\rPress any key to start the timer");
Print("\n\rthen Press '0' to Reset the timer, '1'~’4’ to insert a delay, 'q' to
quit\n\r");
Getch();
TimerOpen(); /*open the timer function*/
while('quit){ /*sets the key function*/
if(Kbhit()){
switch(Getch()){
case '0":
TimerResetValue(); /*reset the timer*/
break;
case 'l"
DelayMs(1000); /*delay unit is ms, uses system timeticks. */
break;
case '2"
Delay(1000); /*delay unitis ms, uses the Timer 1 feature of the
CPU. */
break;
case '3":
Delay _1(1000); /*delay unitis 0.1 ms, uses the Timer 1 feature
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of the CPU.*/
break;
case '4":
Delay 2(1000); /*delay unitis 0.01 ms, uses the Timer 1
feature of the CPU .*/
break;
case'q":
quit=1;
break;

}
}

time=TimerReadValue(); /*reads the timer*/
Print("\r\nTime=%38.3f sec", 0.001*time);

}

TimerClose(); /*closes the timer function*/

}

® TimerClose()

Function: Stops the timer function.

Syntax: int TimerClose(void);

Header:  #include "7188xa.h”

Description: If the program has called the OpenTimer() function, it
must call TimerClose() before exiting.

Return Value: Always returns NoError.

Example: Please refer to “TimerOpen()” function for more detailed
information.

® TimerResetValue()
Function: Resets the timer to O.
Syntax: void TimerResetValue(void);
Header:  #include "7188xa.h”
Description: Resets the main time ticks to O.
Example: Please refer to “TimerOpen()” function for more detailed
information.

® TimerReadValue()
Function: Reads the main time ticks.
Syntax: unsigned long TimerReadValue(void);
Header.  #include "7188xa.h”
Description: Reads the main time ticks. The time unit is ms. When
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TimerOpen or TimerReset are called, the time ticks will
be reverted to O.

Example: Please refer to “TimerOpen()” function for more detailed
information.

® DelayMs()

Function: Inserts a delay for a specific time interval. The time unit is
ms and uses system time ticks.

Syntax: void DelayMs(unsigned t);

Header:  #include "7188xa.h”

Description: Delay time unit is ms.
t: the delay time.

Example: Please refer to “TimerOpen()” function for more detailed
information.

® Delay()

Function: Inserts a delay for a specific time interval. The time unit is
ms and uses Timer 1 feature of the CPU.

Syntax: void Delay(unsigned ms);

Header:  #include "7188xa.h”

Description: Inserts a delay for a specific time interval. The time unit
iIs ms and uses the Timer 1 feature of the CPU.
ms: the delay time.

Example: Please refer to “TimerOpen()” function for more detailed
information.

® Delay 1()

Function: Inserts a delay for a specific time interval. The time unit is
0.1 ms and uses the Timer 1 feature of the CPU.

Syntax: void Delay_1(unsigned ms);

Header.  #include "7188xa.h”

Description: Inserts a delay for a specific time interval. The time unit
Is 0.01 ms and uses the Timer 1 feature of the CPU.
ms: the delay time.

Example: Please refer to “TimerOpen()” function for more detailed
information.

® Delay 2()
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Function: Inserts a delay for a specific time interval. The time unit is
0.01 ms and uses the Timer 1 of the CPU.

Syntax: void Delay 2(unsigned ms);

Header:  #include "7188xa.h”

Description: Inserts a delay for a specific time interval. The time unit
IS 0.01 ms and uses the Timer 1 feature of the CPU.
ms: the delay time.

Example: Please refer to “TimerOpen()” function for more detailed
information.

StopWatchStart()
Function: Starts using a StopWatch channel, and resets the
StopWatch value to 0.
Syntax: int StopWatchStart(int channel);
Header.  #include "7188xa.h”
Description: The system timer ISR will increment the StopWatch
value by 1 in 1 ms intervals.
channel: 0-7, a total of 8 channels.
Return Value: On success, returns NoError.
If the channel is out of range, returns ChannelError
(-15).
Example:
#include <7188xa.h>
void main(void)
{
unsigned long value;
int quit=0; InitLib();
Print("\n\rTest the StopWatch ... Press 'q’' to quit\n\r ");
TimerOpen();
StopWatchStart(0); /*start using the StopWatchStart function*/
while('quit){
if(Kbhit()){ switch(Getch()){ case 'q': quit=1; break; } }
StopWatchReadValue(0,&value);
Print("SWatch=%d \r",value);
if(value==2000){
StopWatchPause(0);
DelayMs(2000);
StopWatchContinue(0); }
if(value==4000){
StopWatchStop(0);
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DelayMs(2000);
StopWatchReset(0);
StopWatchStart(0);

}
}

TimerClose();

}

® StopWatchReset()
Function: Resets the StopWatch value to 0.
Syntax: int StopWatchReset(int channel);
Header:  #include "7188xa.h”
Description: channel: 0-7, a total of 8 channels.
Return Value: On success, returns NoError.
If the channel is out of range, returns ChannelError
(-15).
Example: Please refer to “StopWatchStart()” function for more
detailed information.

® StopWatchStop()
Function: Disables the StopWatch channel.
Syntax: int StopWatchStop(int channel);
Header:  #include "7188xa.h”
Description: The system timer ISR will stop to increment the
StopWatch value.
channel: 0-7, a total of 8 channels.
Return Value: On success, returns NoError.
If the channel is out of range, returns ChannelError
(-15).
Example: Please refer to “StopWatchStart ()” function for more
detailed information.

® StopWatchPause()
Function: Pauses the StopWatch.
Syntax: int StopWatchPause(int channel);
Header.  #include "7188xa.h”
Description: After calling StopWatchPause(), StopWatchContinue()
must be called to restart the time counter.
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channel:0-7, a total of 8 channels.
Return Value: On success, returns NoError.
If the channel is out of range, returns ChannelError
(-15).
Example: Please refer to “StopWatchStart ()” function for more
detailed information.

StopWatchContinue()

Function: Restarts the StopWatch.

Syntax: int StopWatchContinue(int channel);

Header.  #include "7188xa.h”

Description: channel:0-7, a total of 8 channels.

Return Value: On success, returns NoError.
If the channel is out of range, returns ChannelError
(-15).

Example: Please refer to “StopWatchStart ()’ for more detailed

information.

StopWatchReadValue()

Function: Reads the current StopWatch value.

Syntax: int StopWatchReadValue(int channel,unsigned long

*value);

Header:  #include "7188xa.h”

Description: The value represents the time that has elapsed since
either a StopWatchStart() or StopWatchReset() was last
called.
channel: 0-7, a total of 8 channels.

Return Value: On success, returns NoError().

If the channel is out of range, returns ChannelError
(-15).

Example: Please refer to “StopWatchStart () for detailed more

information.

CountDownTimerStart()

Function: Starts using the CountDownTimer.

Syntax: int CountDownTimerStart(int channel,unsigned long
count);

Header:  #include "7188xa.h”
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Description: channel: 0-7, a total of 8 channels.
count: the amount of time to be counted.
Return Value: On success, returns NoError().
If the channel is out of range, returns ChannelError
(-15).

Example:
#include <7188xa.h>
void main(void)
{
unsigned long value;
int quit=0;
InitLib();
Print("\n\rTest the CountDownTimer...");
Print("\n\rPress 'q' to quit\n\r");
TimerOpen();
CountDownTimerStart(0,1000); /*use the CountDownTimer*/
while('quit){
If(Kbhit()&&(Getch()=='q")) quit=1;
CountDownTimerReadValue(0,&value); /*reads the
CountDownTimer*/
Print("Test CountDown=%d\r" ,value);
if(value==0)
CountDownTimerStart(0,1000); /*restarts the CountDownTimer?*/

}

TimerClose();

}

® CountDownTimerReadValue()
Function: Reads the current value of the CountDownTimer(count).
Syntax: int CountDownTimerReadValue(int channel,unsigned
long *value);
Header:  #include "7188xa.h”
Description: If the return value is 0, it means that the time has
expired.
channel: 0-7, a total of 8 channels.
value: a pointer to the location where the value is to be
stored.
Return Value: On success, returns NoError().
If the channel is out of range, returns ChannelError
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(-15).

Example: Please refer to “CountDownTimerStart ()" function for

more detailed information.

® InstallUserTimer()
Function: Installs a custom timer function, which will be called at

intervals of 1ms.

Syntax: void InstallUserTimer(void (*fun)(void));
Header:  #include "7188xa.h”
Description: fun: A pointer to the custom function. The function

cannot use an input argument and cannot return a value.

Example:

#include <7188xa.h>

int Data[3]={0,0,0};

void MyTimerFun(void) /*custom timer function*/

{

}

static int count[3]={0,0,0};
inti;
for(i=0;i<3;i++){
Print("count[%d]=%d\r" i,count[i]);
count[i]++;
}
if(count[0]>=200){ /*LCD lamp1 blinks each 200 units*/
count[0]=0;
if (Data[0]==0) Data[0]=1;
else Data[0]=0;
lamp(1,1,Data[0]);
}
if(count[1]>=500){ /*LCD lamp2 blinks each 500 units*/
count[1]=0;
if (Data[1]==0) Data[1]=1;
else Data[1]=0;
lamp(2,1,Data[1]);
}
if(count[2]>=1000){ /*LCD lamp3 blinks each 1000 units*/
count[2]=0;
if (Data[2]==0) Data[2]=1;
else Data[2]=0;
lamp(3,1,Data[2]);
}
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void main(void)
{
int quit=0;
Print("\n\rTest the LCD lamp blink using user timer ");
Print("\n\rPress 'q' to quit\n\r");
InitLib(); InitLCD(); /*initial Lib & LCD*/
ClrsScrn(); /*clear the LCD screen*/
TimerOpen(); /*open timer function*/
InstallUserTimer(MyTimerFun); /*install and call user timer */
while('quit){
iIf(Kbhit() && Getch()=='q") quit=1;
}

TimerClose();

}

® InstallUserTimer1C()

Function: Installs a custom timer function on interrupt Ox1c. The
system timer will call int Ox1c at intervals of 55 ms.

Syntax: void InstallUserTimerl1C(void (*fun)(void));

Header:  #include "7188xa.h”

Description: fun: A pointer to the custom function. The function
cannot use an input argument and cannot return a value.

Example: Please refer to “InstallUserTimer()” function for a similar
example.

® EnableWDT()

Function: Enables the WatchDog timer.

Syntax: void EnableWDT(void);

Header:  #include "7188xa.h”

Description: The WatchDog Timer (WDT) is always enabled and will
be continually refreshed by the system Timer ISR. When
a custom program calls EnableWDT(), the system timer
ISR will stop refreshing the WDT, which must then be
performed by calling RefreshWDT() from within the
program, otherwise, the system will be reset by the WDT.
The WDT timeout period is 0.8 seconds for MiniOS7 2.0.

Example:

#include"7188xa.h"

void main(void)

{
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int quit=0,k;
InitLib();
if(IsResetByWatchDogTimer()) /*test whether the system has been
reset by the WDT*/
Print("reset by WatchDog timer\n\r");
EnableWDT(); /*after callng EnableWDT, Refresh WDT must be called
within 0.8s*/
while('quit){
if(Kbhit()) {
k=Getch();
if(k=="q’") {
Print("quit the program\r\n");
quit=1; /*quit the program?*/
}
else {
Print("more than 0.8s has elapsed reset the system\r\n");
Delay(1000); /*There has been a delay for more than 0.8s. Reset
the system?*/
}

}
RefreshWDT(); /*Refresh WDT must be called within 0.8s*/

Print("call Refresh WDT\n\r");

}
DisableWDT(); /*Disable the WDT. The system will refresh the WDT*/

Print("Call DisableWDT\n\r");
}

® DisableWDT()
Function: Disables the WatchDog timer.
Syntax: void DisableWDT(void);
Header:  #include "7188xa.h”
Description: See the description for EnableSDTY().
Example: Please refer to “EnableWDT()” function for more detailed
information.

® RefreshWDT()
Function: Refreshes the WatchDog timer.
Syntax: void RefreshWDT(void);
Header:  #include "7188xa.h”
Description: See the description for EnableSDTY().
Example: Please refer to “EnableWDT()” function for more detailed
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information.

® |sResetByWatchDogTime()
Function: Checks if system has been reset by the WatchDog Timer.
Syntax: int IsResetByWatchDogTime(void);
Header:  #include "7188xa.h”
Description: Returns 0 when true.
Example: Please refer to “EnableWDT()” function for more detailed
information.
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Type 7: Files

Function

Description

GetFileNo

Retrieves total number of files stored in the Flash
memory.

GetFileName

Uses the file index to retrieve the file name.

GetFilePositionByNo

Uses the file number to retrieve the file position.

GetFilelInfoByNo

Uses the file number to retrieve the file
information.

GetFileInfoByName

Uses the file name to retrieve the file information.

...More...

There are many other custom file functions
available. Please refer to the 7188xa.h header file
and the user manual on the enclosed CD, which
can be found at CD:\Napdos\minios7\document\lib
manual_for_7188xabc\index.htm for more
detailed for more detailed information.

Note: The file system for MiniOS7 supports custom programs for
reading files, but does not support custom programs for writing files.

® GetFileNo()

Function: Gets the total number of files stored in the Flash memory.

Syntax: int GetFileNo(void);

Header:  #include "7188xa.h”

Description: Returns the number of files.

Example: Please refer to “GetFilePositionByNo()” for more detailed
information.

® GetFileName()

Function: Uses the file index to get the file name.

Syntax: int GetFileName(int no,char *fname);

Header.  #include "7188xa.h”

Description: no: The file index (The first file is index 0).

fname: Buffer to store file name.

Return Value: On success, returns NoError, and stores the filename
to the fname.
On error, returns -1, and does not save any data to the
fname.
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Example: Please refer to “GetFilePositionByNo()” for more detailed
information.

GetFilePositionByNo()
Function: Uses the file number to read the file position.
Syntax: char far *GetFilePositionByNo(int no);
Header:  #include "7188xa.h”
Description: The address can be used to get the file data.
no: The file index (The first file is index 0).
Return Value: On success, returns the starting address of the file.
On error, returns NULL.

Note: If the file size is > 64K-16, a huge pointer (char huge *) data
type must be used to retrieve the file data for the offset.

Example:
#include"7188xa.h"
static FILE_DATA far *fdata; /*file_data structure, please see the file.c
for details*/
char far *fp_no;
void main()
{
int fileno,i;
char fname[13];
InitLib(); /*Initialize the Library?*/
fileno=GetFileNo(); /*get file number*/
Print(" Total file number=%d\n\r" fileno);
fname[12]=0;
for(i=0;i<fileno;i++){
fdata=GetFileInfoByNo(i); /*get file information using the file
number?*/
if(fdata) {
GetFileName(i,fname); /*get file name*/
Print("[%02d]:%-12s start at %Fp "
"0602d/%02d/%04d %02d:%02d:%02d size=%lu\n\r", i,fname,
fdata->addr,fdata->month,fdata->day,(fdata->year)+1980,
fdata->hour,fdata->minute,fdata->sec*2,fdata->size);

}
}
for(i=0;i<fileno;i++){
fp_no=(char far *)GetFilePositionByNo(i); /*get file position*/
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if(fp_no){
GetFileName(i,fname);
Print("file %d [%-12s] position: [ %Fp J\r\n",i,fname,fp_no);
}
}
}

® GetFileInfoByNo()

Function: Uses the file number index to retrieve file information.

Syntax: FILE_DATA far *GetFileInfoByNo(int no);

Header.  #include "7188xa.h”

Description: no: The file index (The first file is index 0).

Return Value: On success, returns the starting address of the file
information.
On error, returns NULL.

Example: Please refer to “GetFilePositionByNo()” for more detailed

information.

® GetFileInfoByName()

Function: Uses the file name to retrieve the file information.

Syntax: char far *GetFileInfoByName(char *fname);

Header.  #include "7188xa.h”

Description: fname: The file name.

Return Value: On success, returns the starting address of the file
information.
On error, returns NULL.

Example: Please refer to “GetFilePositionByNo()” for more detailed

information.
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Type 8: Connecting to I1-7000/1-87K series module

Function

Description

SendCmdTo7000

Sends a command to an I-7000/I-87K series
module.

ReceiveResponseFrom7000_ms

Receives a response from an [|-7000/1-87K
series module

Converts the ASCII code to a hexadecimal

ascii_to_hex
- = value.
hex to ascii Converts a hexadecimal value to ASCII code.
There are many other functions related to
connecting to [-7000/1-87K series module.
Please refer to the 7188xa.h header file and
...More... the user manual on the enclosed CD, which

can be found at CD:\Napdos\minios7\document
\lib_manual_for_7188xabc\index.htm for more
detailed information.

® SendCmdTo7000()

Function: Sends a command to an I-7000 series module.

Syntax: int SendCmdTo7000(int iPort, unsigned char *cCmd,
int iChksum);

Header: #include "7188xa.h”

Description: If the checksum is enabled, the function will add 2 bytes
checksum to the end of the command.
iPort: 0/1/2/3/4 for COMO/1/2/3/4.

cCmd: The command to be sent (DO NOT add “\r” at the
end of the cCmd as SendCmdTo7000() will add a

checksum (if needed) and “\r” after the cCmd).

IChecksum: 1 for checksum enabled, O for checksum

disabled.
Return Value: On success, returns NoError.

On error, returns an Error code. Refer to the user

manuals for I-7000 series modules for more details.

Example:
#include <7188xa.h>
void main()

{
int port=2,quit=0,x;
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char k;
InitLib();
InstallCom(port,115200L,8,0,1); /*install a COM Port for the I-7065D*/
ClearCom(port);
SendCmdTo7000(port, "@0100", 0); /*send a command to DO to off*/
if(ReceiveResponseFrom7000 _ms(port," @0100",20,0))
Print("1-7065D is not available\r\n");
while(!quit){ /*control Do*/
Print("\n\r Enter 1~5 to set [Do] on...'9' to quit\n\r");
k=Getch();
x=ascii_to_hex(k); /*convert ASCIlI code to hex*/
ClearCom(port);
switch(x){ /*send a command to set the [-7065D Do1~5 light to on*/
case 1. /[*for command details, refer to the “1-7000 DIO manual”*/
SendCmdTo7000(port, "@0101", 0);Print("[%x]=0ON",x);break;
case 2:
SendCmdTo7000(port, "@0102", 0); Print("[%x]=0ON",x);break;
case 3:
SendCmdTo7000(port, "@0104", 0); Print("[%x]=0ON",x);break;
case 4:
SendCmdTo7000(port, "@0108", 0); Print("[%x]=0ON",x);break;
case 5:
SendCmdTo7000(port, "@0110", 0); Print("[%x]=ON",x);break;
case 9:
quit=1; Print("*quit*");break;
} /*end of switch*/
} /*end of while loop?*/

}

® ReceiveResponseFrom7000_ms()

Function: Receives a response from the [-7000 module.

Syntax: Int ReceiveResponseFrom7000_ms(int iPort,
unsigned char *cCmd, long ITimeout, int iChksum);

Header:  #include "7188xa.h”

Description: After calling the SendCmdTo7000() function, the
ReceiveResponseFrom7000 _ms() function must be
called except for commands that do not require a
response.
iPort: 1 for COM1, 2 for COM2, etc.
cCmd: The response received from the 1-7000 module. If

checksum is enabled, the function will check and
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remove the checksum. The CR is also removed.
ITimeout: Sets the timeout. The unit is ms.
IChecksum: 1 for checksum enabled, O for checksum
disabled.
Return Value: On success, returns NoError.
On error, returns an Error code. Refer to the use
manuals for I-7000 series modules for more details.
Example: Please refer to SendCmdTo7000() for more detailed
information.

® ascii_to_hex()

Function: Converts ASCII code to a hexadecimal value.

Syntax: int ascii_to_hex(char ascii);

Header.  #include "7188xa.h”

Description: Returns an integer representing the Hex value.
ascii: The ASCII code char

Example: Please refer to SendCmdTo7000() for more detailed
information.
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Appendix E: Compiling and linking
Using the TC Compiler

There are two procedures for using the TC compiler, TC 2.01, which are
described as follows:

Method 1: Using a command line (For more information, please refer to
CD:\8000\NAPDOS\7188XABC\7188XA\Demo\BC_TC\Hello_C\gotc.bat)
tcc -Ic:\tc\include -Lc:\tc\lib hellol.c ..\lib\7188xas.lib

Method 2: Using the TC Integrated Environment
Step 1: Execute TC.EXE to run the TC 2.01 Integrated Environment.
Step 2: Edit the Project file (Add the necessary library and files to the
project).
o CAWINDOWESyetem 32w md exe - d:ve20iic x

File Edit Run Compile PPD'EEE Options Dehug Break-watch
it
— Line 2 Col 1? Insert Indent Tab Fill Unindent * D:MOMAME.C
-.N1ib\7188xal.lib_

Meszage

Fi-Help F5—Zoom F&6—3witch F?-Trace Fi-S5tep F?-Make Fi#8—Menu

Step 3: Save the project as a Project file by selecting “save” from the
File menu and entering a name, such as LED.prj.
e CAWINDOWESystem 32%md exe - d-%e20iic »

I Edit Run Compile Project Options Dehug Break-watch
= Edit
Load F3 I o0l 1? Insert Indent Tab Fill Unindent * D:MOMAME.C

IA| Pic Rename MOMAME
8| Hew|+:~7188XABC~71885A~BC_TC~LEDSLED~LED. prj_

llrite to
Directory
Change dir
05 shell
Quit Alt—x
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Step 4. Load the Project by selecting the project name from the Project

menu.

e CAWINDO WESystem 32 md exe - d:-\e20ic

File Edit Run
Line 1 Col 1
LED.C

--N1ibv188xal. 1ib

Compile

Inzert

BEE

Project Options

Debug

Break- watch

Project name LED.PRJ

Break make on
Auto dependencies

Errors
Of £

Clear project
Remove meszages

Step 5: On the compiler options menu, change the Memory model
(Small for 7188xas.lib, large for 7188xal.lib) and set the Code
Generation to 80186/80286 as shown in the diagram below.

Edit Bun Compile Project Debug Break uatch

Edit
Insert Indent Ta | ONAME.C
Model Large

Defines

Code generation
Optimization
Source

Errors

Mames

File

Line 1 Col 1

File Edit Run Compile Project o] Debuy  Break-swatch
Line 1 Col 1 Inzert Indent Ta |
Model Large
Defines
Calling convention C
Instruction set 80136.780286
Floating point Emulation
Default char tupe Signed
Alignment Bute
Generate underhars On
Merge duplicate strings OFFf
Standard stack frame On
Test =tack overflow off
Line numbers Of £
0BJ debug information On

Step 6: Select “Build all” from the compile menu to build the project.

ooy CAWINDO WSS ystem32cmd exe - d:Mc20Me
File Edit

Compile to OBJ D:NONAME . OBJ
Make ERE file

D:=DEMOS .ERE
Link EBE file
Build all

Primary C file:
Get info

Options Debu Break-watch

Project

Hun

D:NHONAME.C
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e CAWINDOWESystem 3% md exe - d:Yic20c x

File Edit RBun Compile Break- watch
Edit
Col 1 Insert Indent Tabh Fill Unindent D:NONAME.C

Linking

EXE file LED.EXE
Linking ~TC28LIBACL.LIB

Total Link
Linesz compiled: 1335 PASS 2
Warnings: A A
Errorsz: A a

Availabhle memory: 235K
||

Meszsage

Fi—Help F5-Zoom F6—Switch F?-Trace F8-Step F?-Make Fid—-Menu
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Using the BC++ Compiler

The procedures for using the BC++ compiler is as follows:
Step 1: Execute the Borland C++ 3.1.

oo CAWINDOWSsystem 2% md exe - be b 4

Edit Search BRun i Window
G: DOGI.IHE"i\FIDHINI"1\NONFIHEEE [HiE——. ——

Borland C++
Version 3.1
Copyright <c2> 1998, 1992 hy

Borland International, Inc.

F1 Help Accept the settings in this dialog bhox

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

v Command Frompt - be =|c] %

= File Edit Search BRun i g BEROGEcEl Options Window Help
C:DOCUME™1~ADHINI “1% 8

Close project

Add item...
Delete item
Local options...
Include files...

Een Pruiect File

HELLO1 . PRJ
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Step 3: Add all the necessary files to the project.

mpile Debu Options Window Hel
N
Open project

Step 3.1: Select the source file.

ame
B

Step 3.2: Select the function library and then click the Done button.
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Step 4. Set the Code generation options.

o -0 x|

File Edit Search Run gy  Project [DCEOnSE Window Help

C:DOCUME™1~ADHINI ~1~HONAMEBA .
| Hiilicatiun... |

Advanced code generation...
EntrysExit Code...

C++ pptions...

Advanced C++ options...
Optimizations...

Source. ..

Mezzages [ 3
Mames . _ .

Project: HELLO1

F1 Help Specify how compiler prepares obhject code (memory models, etc.>

Step 4.1: Change the Memory model (Small for 7188xas.lib, large for
7188xal.lib).

Assume 55 Eiuals DS

efines [

Step 5: Set the Advanced code generation options.
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e CAWINDOWSsystem32emd exe - he

Edit Search Run Project [pCEonsl Window Help

C: DOCUHE"i\HDHINI”1\NONHHEBE.
Hiilicatiun... |

Code generation...

Entrys/Exit Code...

GC++ options...

Advanced C++ options...
Optimizations...

Source. ..

Messages >
Hames ...

F1 Help Uiew further code generation options

Step 5.1: Set the Floating Point to Emulation and the Instruction Set
to 80186.

;]
=3 Emulation
8

7

Instruction Set

i

2
3 Far Data hreshold 327677

Step 6: Set the Entry/Exit Code Generation option.
coo. CAWINDOWS\Syztem32%md exe - be
File Edit Search HRun i j Window Help

HOMAMEBA . CPP
Hiilicatiun... |

Code generation...

Advanced code ieneratiun...

C++ options...

Advanced C++ options.._.
Optimizations...

Source. ..

Messages L3
Hames . ..

————————————————— Message ——————————2=[ 11

Change the entry-sexit code generated for functions
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Step 6.1: Set the DOS standard.

(=) DO standard

Gallini Convention Stack ﬂitiuns

Step 7: Set the Debugger Options.
= BEE

= File Edit Search Run Window Help
c: DOCUHE”i\HDHINI”1\NONHHEEE

Application...
Compiler [ 3
Transfer...

Make...

Linker

Librarian...

Directories...

Environment

Save...

Meszsage ————— 09— [ T 1

F1 Help Set debugging options (display swapping. inspector options. etec.?)

7.1 Set Source Debugging to None.

0
5
(=) MHone

Inspectors

ru ram Heap Size
H hytes

Display Suwa
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Total Link
Lines compiled: 1257 = PASS




Using MSC Compiler

The working steps to use MSC 6.00 Compiler are given as

following:

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

I Untitled - Notepad

File Edit Format “iew Help

link /ML /NCOE /NOI JHELLO,,,..%1ib%7188xal;
del ¥%.obj

del *.map ¥ The path for the function library

The object file name

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.

. CAWINDOWESystem 32cmd exe

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

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

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

C:\7188XaA\Demo\MSC\Hello>1ink /MA /NOE /NOI Hello,,,..\1ib\7188xal;

Microsoft (R) Segmented-Executable Linker Version 5.10
Copyright (C) Microsoft Corp 1984-1990. A1l rights reserved.

]

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

Er

C:\7188XA\Demo\MSC\HelTlo>del
C:\7188XA\Demo\MSC\Hello>_

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

e CAWINDOWESystem32%cmd exe

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

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

2006/05/29 17:08 <DIR>
2006/05/29 17:08 <DIR> ..
2006/05/29 17:03 106 Gomsc.bat
2006/05/29 16:47
2006/05/29 17:08
3 File(s)
2 Dir(s) 22,041, 5?1 328 bytes free

C:\7188XA\Demo\MSC\Hello>_
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Using MSVC++ Compiler

The working steps to use MSVC 1.50 compiler are given as

following:
Step 1: Run MSVC.exe

#include <Str1ncr h >

finclat

#include

void T=e: F'.U_Ieclﬂ_aﬁ']‘_v‘f ] ETDWSB---I

oK

S

T i HAR

i
EEIEE:
©dih miniosT\demoimsciled5

B =13

(7= BO00E

._I. HH 1

SO

(= MINIOS?

[=r DEMO

HERE (A

[F= M3C

- |

*

¥ List Files of Type:

= LEDS
FHERRECD:

=

| Project (*.mak) =l

wods

| =4 ICPDATA

=

-

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 -

l Browse. .. |

Project Hame: |

B

Froject Type: |W|ndnws application [ EXE]

-

"UseMmﬂ' e

faa M HEEEE:
{hello MAK o471 88 =t e motmss hello
;I [= ;I
[= 7188%4
[= DEMD
[= MEC
= HELLO
B >
Lizt Files of Twpe: TEEREEE
| Project (*.mak) | | Hec j

x

FETE
EiH

B

2 |y
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Step 3: Add the user's program and the necessary library files to the

project.

Edit - HELLO MAK x|
File M ame: Directaries: Close
718824l lib c:h 7 188xahdemotmzchlib

= o Cancel
7188=a5.1b B 718804
[= DEMO Help
[= M5C
B it |
1 #Board
Lizt Filez of Tupe: Drrives:
| Librany [* ] x| =« -
=N Add
c: 7 188xahdernothmzchhellobhelo.c
c: 571 88xahdermohmechlibh 7 188xal lib Add Al

Step 4: Set the Code Generation on the Compiler.
E

Project Type: | MS-00S application [EXE] j| 0k,

[ Use Microzoft Foundation Classes Cancel
Cuztomize Build Options Build Mode
Help
[ Debug Q

Compiler...

il C#C++ Compiler Options E
Build Options: " Debug Specific ™ Beleass Specific T Comman ko Both | ok |
Options String: C I |
ancel
Mnologo /Gs /G1 A3 AL /0w /D "MDEBUG /D" _DOS" /FR J
Help |

| Iz Project Defaults |

Cateqony: Category Settings: Code Generation

Custom Options [C++] CEL:

Debug Options 80186 / 80188 - [ Check Painters

Lizting Files J J B

t emary Madel - — v Dizable Stack Checking
Optimizations Calling Conwention: :

P-Caode Generatian | C/CH+" ﬂ|

Precompiled Headers

Preprocessor Floating-Paint Calls: Code Generator:

Segment Mamez

| Use Ernulator j| | Auta Select j|

Struct Member Byte Alignment:

| 2 Bytes ﬂ|
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Step 5: Change the Memory model (Small for 7188xas.lib, large for

7188xal.lib).

CiC++ Compiler Options H
Build Options: " Debug Specific ™ Beleaze Specific ¢ Common to Bath | (] |
Optionz String: C | |

ance
Mniologo AGz AGT A3 Aal /0w /D "MDEBUG" /D _DOS" /PR J
Help |
| IJze Praject Defaults |
Categony: Category Settings: Memorny Model

Code Generation
Custorn O ptions
Cuztom Options [C++]
Debug Options
Listing Files

todel: \ Segment Setup:

|Large j| 55==D5" j|

O pirizations Hew Seament Data Size Threshold: |
P-Code Generation
Precompiled Headers
Preprocessor
Segment Mames

[ Agzume 'extern’ and Uninitialized Data 'far’

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

S | IUze Project Defaults

Euild Opticns: " Debug Specific * Release Speciic ¢ Common to Bath | 4 |
Optionz String: C | |
LB wer' ALIB: "afwcr ALIE: aldnames" ALIE: slibce” MO ASTACK 5120 |~ Anee

JOMERROR:MOEXE QOLOGO Help |

Categary: Categomny Settings: Input

M?”"':"}' Image Librarie |:-:n:r, afwer, ldnames, sibce |
Mizcellaneous

Cutput

[ lgrare Default Libraries

Specific Libranes to lgnaore:

[ Prevent Uze of Extended Dictionary

v Diztinguish Letter Caze
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Linker Options

Build Optians: [ Debug Specifiz * Release Specific ¢ Common to Bath | 4 |
Optionz Stnng: C | |
ZLIB"oldnames /LIE:"slbce” /MOI /STACK. 5120 /OMERRORNOERE |~ anee

0LOGO Help |

S | IUze Project Defaults

Cateqary: Category Settings: [nput

kemomn Image Libraried (oldnames. sibce ) |
Mizcelaneous

CQutput

[ lgraore Default Libraries

Specific Libranes to |gnore:

[ Prevent Usze of Extended Dictionary

[v Distinguish Letter Caze

Step 7: Remove the OLOGO option from the miscellancous Category.

Linker Options
Build Options: " Debug Specific ™ Release Specific T Comman to Bath | Ok |
Optiane String: C | |
ALIB:wer' ALIEB: afmcr ALIB: "oldnames" ALIE:"sliboe' MOl ASTACKB120 |~ anee
AOMERROR:MOEXE OLOGO Help |

- | IJze Project Defaults

Cateqony: Categon Settings: Mizcellaneous

| npLat
Mernomny mage | I Suppress Digplay of Sign-On Banner

Mizcelaneous
Output Other Dptiu:w€: ||:||_|:||3|:| )
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Step 8: Rebuild the

93 Microsoft Yisual C++ - HELLO MAK

File Edit View Bdaia® Browse Debug  Tool:

Cptions  Window  Help

Hew ...
Cipei...
Edit...
Clos

HELLOMAE

Compile File

14 HET T O HWH

Al FR

Execute HELLO EXE

Ct+F5

Aoan Dependencies
Aean Al Dependencies

4F <1= Output =

Initializing. ..

Compiling. ..

o718 8xa~demno~mn=c~hello~hello. o
Linking. ..

Micro=oft (RE) Segmented Ezecutable Linker
Copyright (C) Microsoft Corp 1984-1993.

Object Modules [ .obj]:
Object Modules [ .obj]:
Fun File [HELLD.exe]: HELLD EXE

Li=t File [c:HELLD map]: nul
Librarie= [.1l1b]: c:“msvc-lib~+
Librarie= [.lib]: c:~m=vcemfc~lib~+
Libraries [.1lib]: . ~LIB~7188¥AL LIE+
Librarie=s [.lib]: oldnames+

Librarie= [.lib]: 1llibce:;

Creating browser database. . .
HELLO . EXE — 0 errori{=s). 0 warningi=s)

K

e

<HOI ~STACK:5120 ~OHERROR:HOEXE

Verzion 5.60.339 Dec

All rights reserved.

HELLOD .OBJ +

=1E3

5 1934
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Appendix F: Glossary

1. The 64-bit hardware unique serial number:
The 1-7188XA(D) is equipped with a 64-bit hardware unique onboard
serial number. This number is unique and cannot be shared by any
two [-7188XA(D) controllers. The application software can use this
number to check the valuably of the controller and th proe the use of
illegal copies. It is the most low cost protection mechanism the
I-7188XA(D) currently has.

2. AsicKey:

The 1/0 expansion bus supports AsicKey. The AsicKey equips a
complex machine for validation checking. Included in this are 128
bytes of private data for the same purpose. It provides very strong
protection against illegal copies. Every legal user has a unique
AsicKey and unique software library, the user can self check this key,
or the software library will check the key automatically. In this main, it
Is nearly impossible to remove the AsicKey protection.
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