|-7188XA Series User’'s Manual

Warranty

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

Warning

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

Copyright
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Trademark
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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 1/0 expansion bus, which can be used to implement various I/O
functions, such as D/I, D/O, A/D, D/IA, UART, Flash memory, battery
backup SRAM, AsicKey and other 1/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 [-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 I-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 |-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

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 1/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 5 digits 7 segment 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

Contact Dry

On Voltage Level Connect to GND

Off Voltage Level Open.

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 digits 7 segment display (for [-7188XAD only)

Dimensions

119mm X 72mm X 33mm

Operating Environment

Operating temperature

-25°C to +75°C

Storage Temperature

-30°C to +80°C

Humidity

10 to 90% RH(non-condensing)

Power

Power requirements

10 to 30V/DC (non-regulated)

Power consumption

2.0W for I-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 I-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 [T Demo

7188XA_DemolList.htm

— 7188XA_user_manual.pdf

— 10_Expansion_bus_document.html

— MiniOS7_document.html

L— Program_Develop_document.html

xa20050701.img

— Readme.html

—| Xboard |——| Demo I—Readme.html

X702X703.pdf

| MinioS7 |—{ Utility }—|:{MiniOS7_utiIity|—minios?_utility_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 I-7188XA(D) I/0O expansion bus.
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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)

L — 1]

f !
SemdEECE
% 111

ol 1m

Top View ~30.06-

1
e\

\.

35, 88,50 -

1 —

CAMMANN:

Side View
25 60
Unit: mm
r.r.‘ 2
8 A I P
S 3 r’f NI ) 3301
DIN-RAIL MOUNTING
a BRACKET
= Front View
—49.03—
5815
7165

33,60 | \ |oonsemcmmemm) | | 25]&0
Ll

H]
7211 | Bottom View

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 9



1.4.2 Pin Assignment

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

T

DO1 1

DO2

DI1
DI2
TXD4
RXD4
GND
TXD3
RXD3
INIT*
(Y)D2+

¥INOD

€ENOD

¢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 |Dl1 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)

b

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 Reqguest 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 1-7000 series modules directly. For wiring
connection details, please refer to Section 1.4.5.
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1.4.4 Block Diagram

COoM1
RS-232/RS-485

(Selected using JP6) N

COM2
RS-485
3000V isolation

COM3
RS-232 =)
CoM4
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 . DI: 2 Channels

- 3.5V to 30V

Power Converter
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1.4.5 Wiring Diagrams for Application
Program download

[1][ Dcp

D |4

| Rxd/D+ |

+VS |

|_Txd/D-

D2-_|[19]

[4] | DTR

[5] [ _&ND

Init* |.

L G
|
|
| D2+ |
|
| rRxD3 |[9]

[7][ RTs

| 7xp3_|[8]

[8] [ cTs

| N |[7]

|
|
|
[6] [ DsrR |
|
|
|

[o] [ Ri

| rRxD4 |[6]

7188XA/7188XAD

. (Eicno |
e zav] |
|

[_Rri_][9]
[_psr_|[e]

COM Port of the PC

—

Note: There are 3 wires in the download cable:

l Connect the INIT* pin |
4—. to GND to disable
: autoexec.bat

| Program download i
wiring connection |

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 1-7188XA(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

7T188XA/7188XAD | DCD (|1 8| DCD Modem
Rxd/D+| | 2 w1 (2| TXD
TxdiD- | |3 <ol (3 [| RXD
DTR ||4 6|/ DSR
GND |[5 et (7 || GND
DSR |6 20|| DTR
RTS ||7 | [——— |5 | cTS
CTS ||8 || Mt | 4 || RTS
coMm1 Rl | {9 || ofni [22] | RI

Note: The COML1 pin assignment of the I1-7188XA(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 ® | e| 2
COML1 = RS-232 (default)
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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 [-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

Inout Tvbe ON State OFF State
P yp Dl value as O Dl value as 1
ey Contact %, [Dht %, [Dh,_ Y
elay Contac
Eelay Cloze @ GIND R'Elﬂ&":h%?en @ GIND r
| @ |[p= | @ |[px |
TTL/CMOS L0OQIC | Logic Level Low Logic Level High

Logic GND & | @ GIND Logic CND <& | @ GND |
N DIx | — DIx |

Open Collector o )4 % [ o {7, % [
r— GND | — GND |

Digital Output Wire Connection

Inout Tvpe ON State OFF State
P yp DO valueas 1 DO value as 0
T @ DOPWR T @ DOPWR
' ,1‘ = x o=
Drive Relay @E @ DOx @E @ DOx
@D _||ew @D _||ewo
—D [[porer]| .=e—|D [[porwr
- ) ,l‘ = ) X =
Resistance Load % @ DiOx % @ DOx
D |l D |l
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1.4.7 Mounting the I/O Expansion Bus
Before mounting:

After mounting:

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 20



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\WMINIOS7AUTILITY\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:

| 7188XA
- ) Demo > Demo programs for the I-7188XA(D)

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

— _J MSC - Demo programs for the MSC compiler

— (& 7188XA_DemolList.htm - Demo list for the I-7188XA(D)
— ) Document > Documents related to the 1-7188XA(D)

— ) OS_image > The MiniOS7 image file matches the demo
programs

— |2 Readme.html > The detailed description about the 7188XA
folder

Note: The 7188xw.exe file is used as a bridge between the I-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.

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 21



2.2 Connect the Download Cable to the Host PC

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

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

oz

= TXD =g
=~ RXD =0
[~ GND

™D4 2
RxDe £
GND

S
S
S
=
e
e
18| ez 2
=l
=
S
S
S
S

R¥XD3 =

BEE8E

_______ N
| ™ Connect to the | Vst s

I P | 1 cByGN+D_-
| Power supply | GND &

5-digit 7-SEG LED Red LED

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

Minute Second

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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g
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__________ R
ms f00ms 100ms 100 floms 100ms 10ams 100
ight — = 8T e e Y

- -.h II--_-'- _.---'- --_____-__-- -_-q. ,l-- --'\-\ -_'-'l_
dark — 4 :— L_- :—,1 — = —; ::_.' {—J ;'—|I
4 2 e 7 e #

F

200ms EDE]fns ED-ﬁms | SeC QU-[jIHS 200ms Eﬂi-lﬁws

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 [-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 COML1 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
I-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.

M Mind0S7 Utlity Ver 211 v | % MiOS7 Utility Ver 2.11

@ MindO37 Tility Ver 3.11 Manual
i3 Uninstall

& Connechon |-

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.

@ P& MiniOS7 Utility Yerion 3.1.1 (build 3.1.1.1)

G4 File [p Comnection |+ < Command Configuration

Wew conmection

Last Comnection Al F2 ¥ o a2
Disconnect Ctl+F2 ;

Size  Type
search... F12

¢ oo
T oq A RS
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#4 Connection

Connectian | Hiztary

COrT w
Serial Port TCRAUDP
Baud R ate:| 115200 w P
Data Bit:| 8 w Part:
Parity: | O[Mane] w
Stop Bit 1 w
] 4 | ’ Cancel

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

connected icon is @ﬁl . The disconnected icon is % .

#4 MiniOS7 Utility Ferion 3.1.1 {build 3.1.1.1)

Look in: | [5) MiniDS7_Utility

Mame Size
[C)kin
) FIRMwWARE
[ 05_IMAGE
& icpdas 1KE
| %] lnadzzz2.di SBKE
(2 Mini05 7_Utiity. chm 1.025KE
B2 MiriD 5 7_Utiity. sxe 2,094KE
" Mini0S 7_Utiity.ini 3KE
=] art.di BEKE
uriins000.dat SKE
5 unins000.exe BE2KE

_-}‘;JFile [p Comnection - < Command Configurstion 7| Tools €27 Help -

VO?

Type Mo
File: Folder

File Folder

File: Folder

TR HERE EE
ez T
E#RFDI HTML H
ERER
$ARESRTEIH

[ A2 FiE e
DAT File
Rz

Lock in: |Dishk & -

Mame

See here to know connection
status.

| connectioniF2)| |5 UploadiFs)| [ DiskTooliFe)| | Infolf7)| [ DeletelFe)| £ RehieshiFa)| [&F ConsolelF10)

>
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Step 4: Select the file to load from left side and click Gusdts) 1) [oad file
into module or draw the file to the right side.

% Mini0OS7 Utility Verion 3.1.1 (build 3.1.1.1) EI@IEW
GpFile [ Connection - < Command £ Configuration = Tools &5 Help ~

= | oo & - r ]
Laok iy Lockds 'fIJIr:I

| fme Size Tupe odil | No Name Sizs MociTg |
hello 1KB € File . Bl
o bl 8KB  Application B 1]
| = helo.pi 4KB PR File 4 1
| 1 helio SKE  Application

Host PC file list I-7188XA(D) file list

E@ UploadF5)|

%

i718%45 COM1. O filesls) 0 bytes

s
[ EDnnectan[FZ&@ UploadiFs]] a Disk ToallF&)| [0 intolF7)] [E De\ele‘[FE]] (& PetieshiFa)| (25 CansoleF10]] [E COS(F11]) [#h SearchiF1z)|

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) (=3

C@File [p Commection » < Command Corfiguration 7| Tools €83 Help ~

Look in: i @ Desktop vi @ il Lack in: | Disk & | ,ﬁl

| Mame Size  Tupe Modig Mo Mame Size Modified Ef
[Z] hella KB CFile EA4, 8,308 |

Fhello BKE  Application 614/

hello. i 4KE PR File B4 | Run with parameters...

i / Reset Minios F4

Erase Disk

Fon with parameters. .
Eezet MiniOR F4

Eraze Disk

< 3
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Step 6: The result of the program will be shown in 7188xw window.

8

|| [EHELLD
| = HELLD i?188%A>run #A
| = HELLO DSk Hello world?

| EHELLO.PR i7188%A>_

| = Too000.swWR

4
|

i - [B]
_'gv,JFiIe [+ Connection = <« Command [ Configuration =] Toals &3 Help ~

Look in: | |2) hella ¥ Q@ Lock in: |Disk & | 451 056 bytes available @
| Name Size | Type H Ho Mame S Modified
| E] 7186ka FIKE H File BN helin e 7RA7 A/30/2007 11:250..
i %IﬂSSHaL e 7188XW 1.31 [COM1:115200,N,8,1],FC=0,CTS=0, DIR=C:\Docu
= 2l [7188x for WIN32 version 1.31 (2006,83-14>[By ICPDAS. Tim
| = 71ae<eL [Begin Key Thread...IlCurrent set: Use COM1I 115208.N.8.1

5
| (2] F19m AutoRun:
| il ol Nutodownload files: Mone

[ 71aexoL
i :1 Current work directory=""C:“\Documents and Settings“vic“Desktop~hello"
[ =] hello
| CIHELLO

[} Connection(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:

@

#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/7188xa/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
the “Update MiniOS7 Image”.

F& MiniOS7 Uhility Yerion #.1.1 {build 2.1.1.1
53l File  [pp Connection ~ <% Copunsmnd Configuration =] Tools <&5 Help -

= & F B Lock in: [ Disk & | 458,720 bytes available Qfa
izs | Type odif | Mo Mame Size |

Upload FS
Upload & Execute [FAK]

Tpdate MindORT Image

Dos Fi1

i iT1 2204 COME, O files(s] O butes
| [»_connectiontF2)] [ UsloadiFs)] (&5 DiskToolFe)| [ infolF7)] [@ Deletelrs)] [ RefreshiFa)] (g ConsolelF10)] (B 0oSF111] (@4 SearchiFi2)]
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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 .

From: E:AO7O041 2vichminos fwa_imgh 71 88xa_CR_20070226.img
To: [SRAM]FA188=a_CR_20070226.img

| InfalF7)

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

#4 MiniOS7 Dtility ¥erson 2.1.1 (build 3.1.1.1)

__;;J Filz & Connection ~ < Commend [87] Confignration =] Tools €57 Help =
Laak jr | [5) MiniQS7_Utilit b O ; Lock in: | Disk & ] @
Mame Size Type No Mame Size Modified
=) hin Filz Falder
5 FIRMuARE File Falder
305 _IMAGE File Falder
& icpdas ALGIE Gl
] lnad232 di 88K FERITEZEES
) Mini0S7_Litilty. chr 1,025k S4REEAD HTMLH
B2 Mini057_Likliy. exe 2034KE  FERFZS,
o Mini0S7_ ity i KB IREESHTEIE
%] vart i SEKE  FEFITEZEER
[ uninston. dat 9KE  DAT File E Infu:u[FF"]
15 uninsnin.exe BE2KE FEFITE:
< ¥
| b ConnectioniF2)| (5 UploadiFs)| [ DiskToouF@ DeletelFa)| |2 RetieshiFs)| [£5 ConsolefF10) »
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Mini037 Information

- File Help
= Al categony |ke_l,l value ~
LocaHost || ] Basic Prampt e
Hese | |Basic 05 MiniDS7
m:{:u':;:"k | |Basic Hardware L1 BEbh
ComPort _|Basic ' Build Yerzion 2.00 003 Feb 26 2007 13:21 :4EI]
Baszic B4-bitz Serial Mumber 01 YODE FAQE 0O OO CY
- |Basic Tirne 200757 T4 02:41:47
" |Basic [ it pin Open
: Basic CRU RDC 8820-D
|| Basic Reszet by WhT
| |LocalHost 05 Yersion Windows =P 5P2
|| LocalHost Phyzical bemony R36M
| LocalHost CPU Frequency 2820
LocalHost IP Address 10089
- |LocalHost ComPaort COMI.COM2.COMY CORMEB.CORI0
| Memony SRM 512K
| b ernory Flazh Memorny A12k
|| b oy Drizhe A 448k
|| b oy Dizk B k.
| b ey Rezerved k.
M etwaork, IF A2,
| |Network Mask N, 3
£ -

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 I-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-7188xal\lib

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

Function description | Example

Install COM1, InstallCOM2, InstallCOM3 ......
IsSCOM1, IsCOM2, IsSCOM3 ......

ToCOM1, ToCOM2, ToCOM3 ......

ReadComl, ReadCom2, ReadComa3 ......

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).

%) CodeGear Developer Network Home Page - Musenm - Mozilla Firefosx =13
wWEE REE WRO ERE FEE IR SHeEE
G - - % (=3 =1 =
<« LS (ol |5 ORIGEN B | e =N
B $F _FRE ) BlexERhg
-~
from Borland
Developer Network
Eriv
Smuseurn
ATOM
> Antigue Software wirsday April 5th at 8am (PDT) and 5pm (PDT) e
>mMemaorahilia 3 leGear [ Cosegoar
LA . = Delphi 2007 and Delphi for PHP Launch Tour - US and Canada -
* Delphi 2007 for wWin3z2 is MOV shipping! 5—?
= Delphifor PHP is MOW shipping! " §
= CodeRage 2007 Virtual Conference: The Replays Delphi 200
® Take the G++Builder Developer Survey —
= ‘wiatch the JBUilder 2007 videos
= CodeGear Product Trial and Free Downloads
= == = = = = —% |
Articles || Audio & Videa || Exemples || Everts || Bugs & Suggestions || Blogs |
Sort by [ Date (newest fist) |
% Historical Documents: Delphi 1 launch demos source code, launch script, and marketing video
15 Feh 2005
Anders Hejlsberg provided the original launch script and projects used in the Delphi 1 launch on February
14,1995, ~
SERE

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 Feb 2000
Turbo Pascal 3 was the first Turbo Pasca in to support oes “intel 8087 math co-processor
and BCD math.

& " ) antigue Software: Turbo Cos version 1.01 - Mozilla Ferefox
-\ Antique Software: Turbo Pascal v1.0 BXD WHE NAD BRE BRE ITAG NE®
——— g - - Qb |2 oy acotsgus comhnmcie 21751 Aol ] -
With the release of Turbo Pascal 1.0, Borland started its auwar] ®vs & ssem
development environments and tools. Download the software 1

= Borland History: Why the name "Delphi?"
21 DEE 1999 Code! lesources |
Danny Thorpe writes atbout the origin of the Barland Delphi pr s Trswslmion o ntios Prof @ Paines sy

[Rating#rirdry: v T '
% Memorabilia: The Adventures of TurboMan Antique Software: Turbo C++ : R

. 9 Dec 1999 Verslon 1.01

The Turbnhdan comic strin srhvedisement anneared in Mr Dokl

In the Museum: Turbo C++ version 1.01
Ship date: 78-Februsey1991

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 tcpp101.zip file. When requested, save the file
to a safe location.

%) Antigne Software: Tarho C++ version 1.01 - Mozilla Firefox
BED HEE R BhQ BEE IR0 HAQ

® 5 Y [ HeEE

[(Rating****ﬂ?

[ ST TTASTAtTon [ ATRGT PTOTIE @ PTINTET-TTERY

Antique Software: Turbo C++ BUYNOWONLNE || REETRL
version 1.01

By David Intersimone

Abstract: Turbo C++version 1 was our first cnmpnerthat supparted the C++ language. The
C++compiler conformed to ATET's 2.0 specificat]

How to Download and Install Turt
In the Museum: Turbo C++ version 1

Click off Turbio C4++version 1.01 td
Ship date: 28-Fehruan:-1931 7ip utili : I o

Turtio C++versian 1 was our first compiler that sU disks. The zip file contains all the files
conformed to AT&T's 2.0 specification for the C++ |2 e

command line tools ran under DOS. Turbo C+-y . [urbo C++and Turbo C++
Professional. The Professional version ing =osembler, Turbo Debugger, and Turbo
P ks ] fmberss oo % ot 5 et BB IR 00 o+ WEFSION 1 SOftware.

/How to Download and Install Turbo C++ version 1.01

Click on Turba C++version 1.01 to download the software (2.7mb). W’en you are finished
downloading the software, Use your favarite zip utility (Iike PKZIP or WifiZip) to decompress the zip file
 falder on your hard drive. Turba C++ version 1.01 shipped on gAlopay disks. The Zip file containg
all thETes that were on the 4 Hoppy disk mages, .

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

These historical files are provided to the Borland community free of charge. They may be downloaded
and Used "as is" for personal Use only. Mo developer support is provided. Each individual product
cuntams cupynght notices that are still in force. These f|les may nut be made available via the Internet

T o e M o i [N P W LR W) el u Tt bilnilik &
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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 (tcppl01.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.

@ 2et Program Access and Defaulks

= .
&~ windows Catalog o CAWINDOWS\System32\cmd exe
5.1.26001

i Microsoft Windows HP [Version
Windows Update S ight 1785-2801 Microsoft Corp.
nd Settings“\Administrator> __

El Programs

<y Documents

indows#RT

I Log OFf Adminiskrakor, ,

= E}] Turn OFF Compuker, .. Cancel ][ Browse. .. ]

] el v W soiem

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

e CAWINDO WESystem $2vcmd exe

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

C:\Documents and Settings\hdministrato(cd c:\tctemp

C:\tctemp{insta‘l'l .exe_z4.2>
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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:

o Command Frompt - install

ENTER—Continue ESC—-Cancel

| Turbo C++ 2nd Edition Installation Utility |

| Copyright <c» 1991 by Borland International,. Inc. |

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

Press ENTER to continue, ESC to gquit.

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.

o Command Prompt - install ﬂE'ﬂ

| Turbo G++ 2nd Edition Installation Utility |

Fi-Help F?-5tart the installation ENTER—Select ESC-Previous

Turho C++ Directory: " . ” .
Binary Files Subdirectory: Select “Start Installation
Header Files Subdirectory: G: =
Library Subdirectory: GC:~TGCALIB

BGI Subdirectory: GC:~TGC~B

Tour Suhdirectory: C:=~TC

Class Library Subdirectory: C: IB

Examples Subdirectory: AMPLES

Install Tour:

Unpack Examples: Yes

Memory Models... [ S HCLH]
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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

| Turbo C++ 2nd Edition Installation Utility

Turbo C++ is now installed on your system. All
the necessary files have been copied to your
hard drive and a configuration file has heen
created for the command-line version of the
compiler. You should now read the README file by
typing README and pressing ENTER in vour Turbo
C++ directory. Next, make sure the line:
FILES = 28
C:ITC«BI| is in your CONFIG.SY¥S file and C:=“~TC~BIN is in
Executing: your path. For example:
C:sTCSBI PATH=C:~BIN;C:~TC~BIN
Executing: Prezz any key to continue
G:sTCABI
Executing:
GC:STCABINSUNEZIF.ERE TC.ZIP C:~TC-~BIN
Executing:
C:STCSBIMSTHELP.COM AFC:“TCSBIMSTCHELP.TCH AU

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 Automnatic Updates Rerote
General Computer Mame Hardware Advanced

System:
Microsoft Windows =P

Open Professional

Service Pack 2

Explore / 'l J Version 2002
Search.., L'/

Manage - Fegistersd to:

Map Metwork Drive.. . siriLs

Disconnect: Metwork Dy BR274-644-6206334-23018

Create Shorbout

Computer:
Delete Y

Dual Core AMD Opteron(tm’
Processor 280

2.41 GHz, 1.00 GE of RAM
Physical &ddress E stension

Fename

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

System P ti
SRS Environment Yariahles

Syatern Restare Automatic Updates Fenal

General Computer Mame Hardware Advary User variables For Administrator

You must be logged on as an Administrator to make most of these changl ‘ariable Value

Performance P C\Docurments and Setkings Administrat. ..

Vizual effects, proceszor scheduling, memory usage, and wvirtual merrond P CHDocuments and SettingsAdministrat. .

Setting:

User Profiles mew || Edt ][ Delte
Desktop settings related to your logon

Syskem wariables

S ebinn:
Yariabla Walue -
Startup and Recavery “Spec CWINDOW S system32iomd . exe
Systemn startup, system failure, ang® nfarmation II jHOSTC... MO
i i OF 2. 4
windows_NT

CAWINDOWS\system32; CYWINDOWS; ...

Settings

'\
[ E rvironment Y ariables ] D Error Reporting
P 4

[ mwew | Edt ][ Dekete

]

I K H Cancel l

[ ar. H 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
"C:\TC\BIN;C:\TC\INCLUDE;".

*. 2/

Wariable name; Path

Yariable walue: estaTEVZ. 0b ;C:'I,TC'I,BIN;C:'I,TC'I,INCLI_IDED

[ O, H Cancel ]

Syskem variables

‘ariable Yalue -~

Com3pec o TNDOW S, syskem32icrnd  exe

FP_NO_HOST C... MO

MUMBER_OF 2... 4

05 Windows _RT

Path C:\PROGRA~1Borland\CBUILD~1\Proj...
| mew || Edt || Delete |

[ (04 ][ Zancel ]

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

con CAWINDOWSksystem 32w md _exe . _ |
Microsoft Windows XP [Version 5.1.260Q080 i‘
(C) Copyright 1985-2001 Microsoft -@
C:\Documents and S Ngs\vic_tsai€d:)
DS>cd 7188XA_tes

D:\7188XA_test>_

-
4| | b

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.

c CAWINN Tisystem32md exe - d:Mcp20ibiniic

= File Edit Search Run Compile Debug FProject Options Window Hely

Turho C++
Uersion 1.81
Copyright <c» 1998 hy

Borland International. Inc.

ccept the settings in this dialog box
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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.

o Command Prompt - tc
PEEN Edit Search BRBun Compile Debug Project Options Window Help

Open. .. F3 @
e —

Sue li- :

n'

Change dir...
Print

Get info...

0§ shell

Quit Alt—X

F1 Help Save the file in the active window

D:+7188¥A" T ~hello.c

iles

b8
ol
-
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).

cv CAWINDOWSisystem 32%cmd exe - be b
= File Edit Search Run GConmpile Debug IEESGEEES Options Window Help
[fl—7M HELLO.C e 1=LT 1=

Hinclude '"7188xa.h'" ¢

R I —

void mainC(void>
i

Add. item. ..
InitLib¢h; Delete item
Print{("Hello world?>“r~n'')>; Local options...

> Include files...

Open project

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.

= File Edit Search Run D ) Options Windouw

Open projqct.--

Cloze ;;iiect

Local options. ..
Include files...

Project: HELLO

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.

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 CAWINDO W3S yetem32wemd exe - ¢:\clbinkte

= File Edit Search Run Compile Debug Project JBCHOHSH Window
NONMAMESA . CPP

Compiler
Make...
Directories...

Environment

Save

Project: HELLO

Use 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.

e CAWINDO W3S yetem32wemd exe - ¢:\clbinkte

= File Edit Search Run Compile Debu Project [ECEGREN Window Help

OMA oL

Full menus On
[Compiler & |
-

Optimizations. ..
Source. ..
Meszages...

Code generation... | | Mames...

Save.._.

F1 Help Specify how compiler prepares object code (memory models, etc.?>

Step 10.1: Change the Memory model (Small for 7188xas.lib, large

for 7188xal.lib).
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[ 1 Overlay support
1)

o
u

efines [

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

[ 1 Quverlay suppol Convention
I

o q (=) Emulatiun

u
N
10.2.1 Eefines n

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++
1.01.

nclude Directories
C:=~TC~INCLUDE

I ibrary Directorie

G:~TCWLIB

utiut Directuri

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.

o CAWINDO WEAS ystem 32%emd exe - ¢ \tcibin'te

= File Edit Search FRun [BGREEIEN DPebug Project

C:HOMAMER®A . OBJ
Make EXE file :HELLO.EXE
[Build aXl

Remoue MmESSAgES

Options

Window Help
2

Project: HELLO

F1 Help Rebuild all files

E¥E file := HELLO.EXE
Linking : “TCMSLIBSCLOLIB

Total Link

Lines compiled: 1685 PASE 2
Harnings: @ a
Error=s: B a

Availahle memuri: 394K

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

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
0oC \INTO of the 1/O expansion bus
0D \INT1 of the I/O expansion bus
OE COM1 (\INT2 of the I/O expansion bus)
OF COM2 (\INT3 of the I/O expansion bus)
10 \INT4 of the 1/O expansion bus
11 COM4
12 Timer 1
13 Timer 2
14 COM3
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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
iIs shorted to the GND pin, the [-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 1-7188XA(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 I-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 I-7188XA(D) will use the
COM4 as its standard input/output. The standard output of the
I-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
|-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 I-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 1-7188XA(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). 411

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- to the EEPROM.
Inputs a value and stores it in an
EEPROM-w EEPROM block 1 peer address
(value will automatically increase by
1).
Reads, writes and erases the Flash
Flash memory.
Memory Reads the value that has been written 4.8
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-Mem 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
7K87K_Module [7K87K_DIO for Com ?'Q%Vrvgﬁiws;?igg?ﬁ(fgﬂ@2%;"2%1'};6 4.6.3
7k87K_DO_for_Com '
AO 024 for Com
AO 22 26 for Com
Demo90 A demonstraﬂor_] program showing
how to use the Timer function.
Show how to use the CountDownTimer
Ti Demo91 function on channel 0 to switch the LED 4.10
imer 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 I-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 |-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 1-7188XA(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 I-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.
® COMI1 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)
® COM4 is 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(lquit){

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(lsCom4(){ /*check if any data is 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 1-7188XA(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?*/

Q& )

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 [-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 [|-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 I-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 1-7188XA(D).

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

1
)]

— — — — — — = DATA+ (Y)o2+
I - +VS = DATA- ™ I:Ie (G)D2- =

Connect to the

|
|  Power supply iGND

RS-485

(Data+, Data-) "g
] @ N
i} e INY

18
18
= DATA+ =|0 &8
——————— +Vs — DATA- =|0E
| Connect to the =

Power supply 18

|||||

|||||
(Y)DATA+
(G)DATA-

(R)#Vs

(BJGND 10/

[-7188XA(D)

00

ern
S
ol &
(S]]
(S]]
ern
oozf | E0
b RESR

000000 e o
L1 ExtPwR S

[-7188XA(D)/I-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?*/

C J

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 I-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
*¢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 I-7188XA(D) is as follows.
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5
6

COM1 = RS-232

i
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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);

Show5DigitLed(2, 1);

Show5DigitLed(3, 8);

Show5bDigitLed(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 I-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 0 and cannot
be written from O 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=0xAA55, dataz;
char *dataptr;
int *dataptrz;

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 *)&data2z;
*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

G Y,
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 [-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 0 is
shown below.

(@ )

int data=0x55, data2;

InitLib(); /* Initiate the 7188xa library */
WriteNVRAM(O, data);
data2= ReadNVRAM(0); I* 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, data2;
char *daraptr=(char *)&data;

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

*dataptr=ReadNVRAM(0); [* read the low byte */
(*dataptr+1)=ReadNVRAM(1); /*read the high byte */
[* now data2=data=0xAA55 */

& 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 1-7188XA(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();

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

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 |-7188XA(D) is fixed at 0.8 seconds for
MiniOS7 2.0. When the I-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 1-7188XA(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
|-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();

}
}

C

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

The I-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 I-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 */

iTime=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

L8[t
12 E[4

W

DO2

DIl

DI2

TXDA4

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", GetDi1()?"High":"Low"); /* Read the state of DI1 */
Print("DI12=%s\n\r", GetDi2()?"High":"Low"); /* Read the state of DI2 */

Dol1l=GetDo1(); /* Read the state of DO1 */
Print("DO1=%s\n\r", Do1?"High":"Low");
if('Dol)

SetDo1On(); /* Set the DO1 to ON */
else

SetDo10ff(); /* 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

SetDo20ff(); /* Set the DO2 to OFF */

(I) J

Refer to the demo programs in the
CD:\Napdos\7188XABC\7188XA\Demo\BC_TC\IO_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
® |ower 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: A0 ~ 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, Tl 0, Tl 1, SCLK, DIO9, DIO4 and DIO14
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The definition of an I/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/I/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/I/O)
15 | SCLK Common serial clock output for 7188 series modules

16 | DIO9 Programmable D/I/O bit

17 | DIO4 Programmable D/1/O bit

18 | DIO14 Programmable D/1/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 Tl_1: These pins can be used as the timer input of the
CPU or programmable D/I/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 | INT2 Ir]r?;ir)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): AO ~ 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/O 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

plyanamty \MICON (or PC or touch-screen)

) 240X64 GRAPHICS
LCD DISPLAY

RS-485

1-7188XA(D)

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 I/O 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
Host PC
RS-485 () RS485 |
I-7188XA(D) :
(address_l) : O S AL LLLLEEERLELLLLL i'—‘
7000 series module 7000 series module

RS-485 =7 RS-485

I-7188XA(D)
(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 I-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

RS-485

7000 series module 7000 series module

In this configuration, the control program is implemented series a local
I-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 [-7188XA(D) regarding the
following items:

® Query and record the status of the remote system

® Download control arguments to the remote 1-7188XA(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

I-7188XA(D)

7000 series modules

Most PLCs contain a Man Machine Interface that was originally
designed for MMI applications. The I-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 I-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.

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 80



5.5 Radio Modem Application

.
SST-900 %

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

Device A Device B

Device C Device D
7

" 7000 Series

SST-200 7188 SST-900 7188
Controller AD 1 Dia ] DI H Dio 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)

o
Sesere
e
SN
e
SIS
OSSO
IS o
et tetal
ey
o
. P

COMS3: RS-232

‘Y)‘w: RS-485

A

-7188XA(D) d @«

MMICON

7000 Series SST-900/SST-2400
@) Radio Modem

SST-900/SST-2400
Radio Modem

7000 series modules

COM1: The PLC can access the I/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)

Card Reader \é%
2

COM4: RS-23

COM2: RS-485

COMS: RS—ZSV \

I-7188XA(D)

g OUCH SCREEN

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 ROMDOYS) 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 I-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/0O Expansion Bus Yes No
Support for ASIC Key Yes No
Flash ROM management Yes No
0O.S. update (download) Yes No
Built-in hardware diagnostic functions Yes No
Direct control of 7000 series modules Yes No
Customer ODM functions Yes No
Free of charge Yes No

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
LEDS pos value
LED
USE NVRAM Accesses the service routine to read/write from/to the
NVRAM
USE EEPROM Accesses the service routine to read/write from/to the
EEPROM
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USE FLASH

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

USE COMZ2 /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)
Downloads the user program file to the Flash Memory
LOAD of the I-7188XA(D)
Lists the information of all files stored in the Flash
DIR [/crc] Memory of the I-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:ANAPDOSWMINIOS7AUTILITY\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 v31l.exe from the
CD:\Napdos\MiniOS7\utility\MiniOS7_utility\ folder.

Step 2: After completing the installation, a new folder, ICPDAS, 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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7188XW

The 7188xw.exe application is the main utility for the [-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 1-7188XA(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 1-7188XA(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
[ct 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,
st 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 COMS3 on the Host PC
Alt 4 Uses COM4 on the Host PC
Alt 5 Uses COMS5 on the Host PC
Alt 6 Uses COMG6 on the Host PC
Alt 7 Uses COM7 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

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

OLOZOOXOTOXOZOZOZOZOTOTOX0Y

Step 2: After the 1-7188XA(D) has been switched on, disconnect the
INIT* pin from the GND pin.

Step 3: Open an MS-DOS command prompt window using the steps
shown bellow.
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@ Sek Program Access and Defaulks

Ly 3 o CAWINDO WS System32icmd exe
8 Windows Catalog - . -
Microsoft Windows XP [Uersion 5.1.268@]

i opyright 19852001 Microsoft Corp.
‘% Windows Update B ts and Settings“Administrator>_
m Programs

£y Documents

Professional

(P

Log OFF Adminis

O} Turn OFF Comp

§ Cancel ][ Browse. ..
o
'

# start ] Cphish s, ' B 601

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)

et CAWINDOWS S ystem 32 md exe

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

C:\Documents and Settings\Administrato‘scd c:\7188XA\Demo\BC_TC\He110\He11o_c\"

C:\7188xA\Demo\BC_TC\HelTo\Hello_C>_

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

co. FT1IBBEW 1.26 [COMI1:115200,N,8,1 LFC=0,CTS=0, DIR=CAT188X A\Demol\BC_TCi\Hello\Hello C

: \
c:\?188XA\Demo\BC_TC\He11o\He11o_Q3?1881w

i (™) ] "~y

[Begin Key Thread...]
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Step 6: Press <F2> and then type the filename “Hello.exe” and press
<Enter>.

e T18BEW 1.26 [COM1:115200,N,8,11,FC=0,CT3=0, DIR=CA7188ZA\Demo\BC_TC\Hello\Hello C x

C:\7188XA\Demo\BC_TC\Hel lo\Hello_C>7188xw

[Begin Key Thread...]

hen Press FB}FS/Flﬂ.w111 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.

et T1BBEW 1.26 [COMI1:115200,N,8,11,FC=0,CTE3=0, DIR=CA7188X A\DemoABC_TC\Hello‘Hello C x

17 188XA>

Input filename:Hello.exe

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

t;gqgfg: time is: 1.219000 seconds

~

N\
1?188XA>HE110.exe'
Hello world!

-~ e - e s .

17188XA>_

-

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).

cv T188XW 1.26 [COM1:115200,N,8,1L,FC=0,CTS=0, DIR=CAT188XA\DemotBC_TCYHelloAHello 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
17188XA>_

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

= 7188XW 1.26 [COM1:115200.¥,8,11,FC=0,CTS=0. DIR=CA7188X A\Demo\BC_TC\Hello\Hello C E.El

17188XA>del [y i
<Tota1 File number 1is 1, do you really want to de1ete(y{n)7

17188XA>dir

Total File number is 0 Free space=458720 bytes
17188XA>_

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.

e T18BEW 1.26 [COM1:115200,N,8,11,FC=0,CT3=0, DIR=CATIGBZAVOS image x

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

[[17188XA>upload I
Press ALT_E to download f11eb

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

e T188EW 1.26 [COM1:115200,N,8,11,FC=0,CT3=0, DIR=CATIGBZAVOS image x

17188XA>upload
j:ﬁess-ﬁLILE-ta-dewnqoad-fiie!
I

hput filename:xa050701.1imgy

oad TiTe™Xal05070T. TmgTcrc=4FA4,0000]
Send file info. total 256 blocks
Block 256
Transfer time is: 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 T1BBEW 1.26 [COM1:115200,N,8,1 LEC=0,CTE=0, DIR=CATIS8XAWE image b 4

17188XA>upload
Press ALT_E to download file!
Input filename:xa050701.1mg
Load file:xa050701.img[crc=4A59,0000]
Send file info. total 256 blocks
Block 256
Transfer time 1is: 7.125000 seconds
CRC16=A60E
5000:FFFE=7188

T

1?188X&?Eiqg}"

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.

e+ T188XW 1.26 [COM1:115200,N,8,1 L,FC=0,CT3=0, DIR=CATIS8ZAVWS image

17188XA>bios1 \
I ini0s7 for 7188XA Ver 2.00.003, date=07/01/2005 I
Checking CRC-16...0K.

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

lwrite Flash |
1|[FF] . I
<<Write Finished>>0K
alt WDT reset system... V4
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Step 9: Type the “ver” command to check the MiniOS7 version number.

cv TIG8EXW 1.26 [COM1:115200,N,8,11,FC0,CT3-0, DIR=CAT188XAVME image

’_____________________\

i 7188XA>ver \

|ICP_DAS Minios7 for I-7188XA Ver. 2.00 build 003,Jul 01 2005 17:44:55]
SRAM: 384K, FLASH MEMORY:512K

I[[cPu=Am188ES] |
Qer‘ia‘l humber= 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) | I-7188XC(D) | 1-7188(D)
CPU clock 80188, 40MHz 80188, 40MHz 80188, 20MHz 80188, 40MHz
256K(I-7188XB)
SRAM 512K 512K(1-7188XB/512)| 128K 256K
256K
Flash Memory 512K 512K (512K for ODM) | 256K/512K
RS-232 with RS-232 or RS-485|RS-232 or RS-485 | RS-232 with
modem control or o = c
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
COM3 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 comi 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 CcCOM4 cOoM1 CcOoM1 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.

'\.III-
ICPDAS

AR e
AT
MiniOS7

1188x% Lib ]
T8 FAC

Type 1: Standard 10

Function Description

Kbhit Checks if any keyboard input data is currently available in the input
buffer of COML1.

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

Ungetch Returns a single character to the input buffer of COML1.

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
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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(lquit){
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: O 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
INC++)

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

Header.  #include "7188xa.h”

Description: Returns the number of input fields successfully scanned,

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 102



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 10\

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
InstallCom2 Installs the driver for COM?2
InstallCom3, InstallCom4 etc. are similar
Uninstalls the drivers for the COM Port. The COM Port
RestallCom ) .
number is not assigned
Uninstalls the driver for COM1. Assigned to COM1
RestallCom1 o
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... 2
IsCom3, IsCom4 etc. are similar
ClearCom Clears all the data currently stored in the COM Port
Buffer. The COM Port number is not assigned
ClearCom1 Clears all the data currently stored in the COM1 buffer.
ClearCom? Clears all the data currently stored in the COM2 buffer.
ClearCom3, ClearCom4 etc. are similar
Reads the data from COM Port buffer. The COM Port
ReadCom . )
number is not assigned
ReadComl Reads data from the COM1 buffer
ReadCom? 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 COM?2
ToCom3, ToCom4 etc. are similar
fintCom Prints any data currently stored in the COM Port buffer.
P The COM Port number is not assigned
printCom1 Prints any data currently stored in the COM1
fintCom?2 Prints any data currently stored in the COM2
P 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(lquit) {
if(lsCom(port)) { /*checks if any data is 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 COM1.

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 COM1*/
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 COM1.
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
COML.

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 COML1.
Syntax: int ReadCom1(void);
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Header:  #include "7188xa.h”

Description: Reads data from the buffer of COM1. Assigned to
COML1.

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 COM1.
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.

® ToComl()
Function: Sends data to COM1.
Syntax: int ToCom1(void);
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Header:  #include "7188xa.h”
Description: Sends data to COM1. Assigned to COM1.
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
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.

...More...

® 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
IS in write-protect mode by default. EE_WriteEnable()
must be called before writing data to the EEPROM.

Example:

#include <7188xa.h>

void main()

{
Int data=55, dataz;
InitLib();
EE_WriteEnable ();
EE_Multiwrite(1,10,1,&data);
EE_WriteProtect();
EE_MultiRead(1,10,1,&data?);
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: 0 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: O 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:
Syntax:
Header:

Reads data from the NVRAM.
int ReadNVRAM(int addr);
#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

Example:

specified address.
On error, returns the AddrError (-9).

#include <7188xa.h>

void main()

{

int data=55, data2;

InitLib();

WriteNVRAM(0,data);
data2=ReadNVRAM(0); /* now data2=data=55 */
Print("data=%d, data2=%d" ,data,data?);

}

® WriteNVRAM)()

Function:
Syntax:

Writes data to the NVRAM.
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.

[-7188XA Series User’'s Manual( Ver.1.1, Feb/2012, 7MH-019-10) --- 115



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, 0xC0O00,

O0xDO000 or OxEOOQOQ.
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 OxFOO0O, 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, 0xB00O, 0xC0O00,
0xDO000 or OXE00O.
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=0xAAb55, 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 StopWaitch.
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.

InstallUserTimerlC

Installs a user timer function on interrupt
Ox1lc. System timer will call int Ox1lc 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 '1"
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=%8.3f 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 0.

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
Is 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(lquit){
iIf(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 O, 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 lampl 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*/
ClrScrn(); /*clear the LCD screen*/
TimerOpen(); /*open timer function*/
InstallUserTimer(MyTimerFun); /*install and call user timer */
while('quit){
if(Kbhit() && Getch()=='q’) quit=1;
}

TimerClose();

}

® InstallUserTimerlC()

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

Syntax: void InstallUserTimer1C(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.

GetFileInfoByNo

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 "
"%02d/%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.

[-7188XA Series User’s Manual( Ver.1.1, Feb/2012, 7MH-019-10 ) --- 133



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

Function

Description

SendCmdTo7000

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

ReceiveResponseFrom7000_ms

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

ascii_to_hex

Converts the ASCII code to a hexadecimal
value.

hex to ascii

Converts a hexadecimal value to ASCII code.

...More...

There are many other functions related to
connecting to 1-7000/1-87K series module.
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 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 ASCII code to hex*/
ClearCom(port);
switch(x){ /*send a command to set the I-7065D Do1~5 light to on*/
case 1. /[*for command details, refer to the “1-7000 DIO manual”*/
SendCmdTo7000(port, "@0101", 0);Print("[%x]=ON",x);break;
case 2:
SendCmdTo7000(port, "@0102", 0); Print("[%x]=0ON",x);break;
case 3:
SendCmdTo7000(port, "@0104", 0); Print("[%x]=ON",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 1-7000 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).
. CAWINDOWSE'System I iemd exe - d \ic204c x

File Edit Run Compile Project Options Dehuc Break-watch
Edit
Col 1? Insert Indent Tabh Fill Unindent = D:NOMAME.C

..~1libn7188xal.lih_

LED.C

Meszage

Fi—Help FS5-Zoom F6—Switch F7?-Trace FB-S5tep F?-Make FiB—HMenu

Step 3: Save the project as a Project file by selecting “save” from the
File menu and entering a name, such as LED.pr;j.
e CAWINDO WS System 2% md exe - d-c20ic x

Edit Run Compile Froject Options Dehbuc Break-watch
Edit
Load F3 | 0l 17 Insert Indent Tabh Fill Unindent = D:NONAME.C

Pic Rename NONAME
Hew | 4:~7188XABC~7188¥A~BC_TC~LED~LED~LED .p»j_

Hrite to
Directory
Change dir
08 zhell
Quit Alt—=R
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Step 4: Load the Project by selecting the project name from the Project
menu.

o, CAWINDOWE'S yetem 32 \cmd .exe - d:\c204c -0 ﬂ
File Edit Run Compile Project Options Debug Break- watch

Line 1 Col 1 Insert|| Project name LED.PRJ

LED.C Break make on Errors
-2 1ibanP188xal. 11D Auto dependencies OFf
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.

File Edit Run Compile Project Options| Debug Break- watch
Edit
Line 1 Col 1 Insert Indent Ta | ONAME. C

Model Large

Defines

Code generation
Optimization
Source

Errors

Mames=

File Edit Run Compile Project : Debug Break-watch

Line 1 Col 1 Insert Indent Ta I

Model
Defines

Calling convention M
Instruction set 8018680286
Floating point Emulation
Default char tupe Signed
Alignment Bute
Generate underhars On

Merge duplicate strings Off
Standard stack frame On

Test stack overflow Of £

Line numbhers Off

QBJ debug information On

Large

Step 6: Select “Build all” from the compile menu to build the project.
e CAWINDO WS System 2% md exe - d-c20ic
File Edit Run Project Options Debu Break-watch

Compile to OBJ D:HONAME . OBJ D:HONAME.C
Make ERE file D:DEMOS . EXE

Link EXE file
Build all

Primary C file:
Get info
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oo CAWINDOWS'S yetem 3 emd exe - d:-Vic204c x

File Edit RBun Compile Project 0 Break- watch
Edit
Line 1 Col 1 Insert Indent Tah Fill Unindent D:NHOMAME.C

Linking

EXE file LED.ERE
Linking ~TC2A~LIB~CL.LIB

Total Link
Lines compiled: 1335 PASSE 2
Harnings: @ A
Errors: @ a

Available memory: 235K
|

MHessage

Fil-Help F5—Zoom F&e—Switch F7?-Trace Fi8-5tep F?-Make Fil#@—HMenu
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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.

e CAWINDOWSsystem 32w md exe - he

Borland GC++
Uersion 3.1
Copyright <c2 1998, 1992 hy

Borland International. Inc.

Fi1 Help Accept the settings in this dialog box

Edit Search Fun Compile Debug Window
C:DOCUME™1~ADMINI “1~HONAMEBB .CPP —————

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

e Command Frompt - be

- |O

x

= File FEdit Search FRun Conmpile Debug JEPONECEE Uptions Hindow
C:DOCUME™1 ~ADMINI ~1~

Cloze project

Add item...
Delete item
Local options...
Include files...

Een Pruiect File

Help
!]
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Step 3: Add all the necessary files to the 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.

& (g

File FEdit Search Run Compile TDebug Froject [iiEEonel Vindow Help

C:DOCUHE™1~ADMINI “1~HONAHEBH .
| Hiilicatiun... |

Advanced code generation...
EntrysExit Code...

C++ poptions...

Advanced C++ options...
Optimizations. ..

Source. ..

MHessages >
Mames . ..

Project: HELLO1

F1 Help Specifyv how compiler prepares obhject code (memory models. etec.)

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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CAWINDOWS\system32%cmd exe - be

Search Run Project [GEHGRSE Wlindow Help

G: DOGUHE”l\HDHINI”1\NONHHEBB
ﬂiilicatiun... |

Code generation...

EntrysExit Code...

C++ options.._.

Advanced C++ options...
Optimizations...

Source...

Heszages [ 3
Hames. ..

F1 Help View further code generation options

Step 5.1: Set the Floating Point to Emulation and the Instruction Set
to 80186.

N
(=) Emulation
i

7
Instruction Set

1

2
3 Far Data hreshold 3276%7

Step 6: Set the Entry/Exit Code Generation option.

cv CAWINDOWS\System32'cmd .exe - be
= File Edit Search Run Compile Debug Project IDEROnSH Window Help

NONAMEB@A . CPP
ﬂiil:i.cat ion. .. |

Code generation...

fAidvanced code ieneration...

C++ options...

Advanced C++ options...
Optimizations...

Source...

Messages >
Names. ..

Message ——— ) =[ 1 1=

hange the entry/exit code generated
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Step 6.1: Set the DOS standard.

(=) DOS standard

(1]

Callini Convention Stack ﬂitiuns

Step 7: Set the Debugger Options.

File Edit Search FHRun Compile Debug FProject [ECHOnsE Hindow
C:DOCUME™1~ADMINI ~1~NONAMEBH .

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

Linker
Libr»arian...

Directories...

Environment

Save...

Message ————————— 9 =[ 1 133

Fi Help Set debugging options <displavy swapping, inspector options,. etc.>?

7.1 Set Source Debugging to None.

0
5
(=) Mone

Inspectors

ru ram Heap Size
H hytes
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Total Link
Linez 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 Wiew Help

ol /o fG3 fFPa #Fm /31 /AL HELLO.co The source Code

link /ML /NOE /NOI /HELLO,,,..%1ik%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.

e CAWINDOWSSystem 32\cmd exe

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

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

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

C:\7188xA\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.

b

C:\7188XA\Demo\MSC\Hello>del *.obj

e

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

cv CAWINDO WSS ystem 3 2\cmd .exe

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

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

2006/05/29 17:08 <DIR>
2006/05/29 17:08 <DIR>

2006/05/29 17:03 106 Gomsc.bat
2006/05/29 16:47 677-Halle
2006,/05/29 17:08 6,716 HELLO.EXE

3 File(s) THIeTUY
2 Dir(s) 22,041,571,328 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

HI‘ilnhcn:lsmziit Yismal C+4 - DEMm m

Crptions ".-ji,-.-f_':-:-w Help
-] SlEE [EN il [ [

& <2> D:A718BEATCPAXSER VER\DEMOIMSYC1 . 5\DEMODA\ISER €

#include <string. h:

#includs PRy x|
Fino lude S - %]
void U=se: Projgct Mame: Erowse...i oK i
{ » - = ~ e
e oo = 2]
S0 T mem EREE o
A5 MAE A, mininsTdemoinseileds —l
— B
Al B s | [
(= B000E =88
= MINIOST L
(> DEMO 4R (0
= MsC
xs 3| @= LEDS =
) List Files of Type: RO
oL |Froject (*mak) | [=a1crpata -]
L

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 a

B

Project Hame: |

Browse. ..

Project Type:

|W|ndu:uws application [.EXE]

G d |

34 (10): EHHEEEE:
I]'LE-']J.I:I MAE V71 88t emomsethello
HT/H
B ERE = —|
[ 7188¥L =
E? DEMO m!il
[ MRC s (.
= HELLO
E g
List Files of Type: PRt O
| Froject (¥ mak) ~ = |
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Step 3: Add the user's program and the necessary library files to the

project.

Edit - HELLO MAK x|
File Mame: Directories: Clase
7188=al lib o1 88xahdemohmzchlib

= ot Cancel
7188xa5.lib = 71808
[= DEMO Help
[= MsC
B .|
[C7 =Board
Lizt Files of Type: Dirives:
|Library [~ i) RMERE=E Rd

o 138wahdemoimzchhelahhello o
o1 88wahdemot mechliby 71 83xal ik

Add A

ti
L
(=

Step 4: Set the Code Generation on the Compiler.

x|

Project Type: | MS-005 application [[EXE]

IIIK|

El

[ Use Microsoft Foundation Classes
Build Mode

[ Debug

Cuztomize Build Options

LCompiler. ..

Linker...

b

Cancel
Help

C/C++ Compiler Options E

Build Options: " Diebug Specific * Belease Specific ¢ Common ta Both | Ok, |
Options Sting; Cancel ‘
Jnologo /Gs /G1 AW3 AaL 0w /D "NDEBUGH /D DOS" /FR J

Help |

| Use Project Defaults

Category Settings: Code Generation

i
Cuztom Optiong [C++] ( CEL:
Debug Dptions 80186 / 80188 - [ Check Painters
Lizting Files J J -
b Madel . . i i
I:Istrinr;?atiocrl'u: e e v Dizable Stack Checking
P-Code Generation | C/C++ ™ ﬂ|
Precompiled Headers
Preprocessor Floating-Point Calls: Code Generator:
Segment Mames
| Uze Emulator * j| |f-\utu:| Select * ﬂ|
Struct Member Bute Alignment;
| Z2Buytes * j|
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Step 5: Change the Memory model (Small for 7188xas.lib, large for
7188xal.lib).

CHC++ Compiler Options n

| Lz Project Defaults

Build O pticrs: " Debug Specifiz ©* Releasze Specific ¢ Caomman to Both | 4 |

Optionz String: Cancel |
/hologe AGs /G1 AW AaL /0% /D "NDEBUG" /D " _DOS" /FR J

Help |

|

Cateqgary: Category Settings: Meron Model

Code Generation
Cuztom Optionz
Cuztom Optiong [C++]
Debug Options
Listing Files

todel: \S egment Setup:

|Large ﬂuSS ==D5" j|
J

O ptimizations Mew Segment Data Size Threshold: |
P-Code Generation
Precompiled Headers
Preprocessor
Segment Mames

[ Azsume 'extern’ and Uninitialized Data 'far'

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

Linker Ophions
Build O ptions: " Debug Specific ™ Releaze Specific ¢ Comman ta Bath | 14 |
Options String:

JOMERROR:HMOEXE OLOGO Help

ALIB: mer ALIB:"afwer ALIB: aldnames" ALIB: "sliboe’ MO ASTACK: 5120 i‘ Cancel I
- | lUze Project Defaultz |

Categary Settings: [nput

temary Image Librarie |:-:|:r, afscr, gldnames, slibce |
Mizcelanesous

Cutput

[ lgrare Default Libraries

Specific Libraries ta lgnare:

[ Prevent Uze of Extended Dictionary

[v Diztinguish Letter Caze
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Linker Options

Build O piots: " Debug Specific ' Belease Specific ¢ Comman to Bath | ] |
Optiane String: C | |
JLIE-"cldnames" /LIB-"sibca" /NOI /S TACK-5120 /ONERROR-NOEXE | = anee

OLOGO Help |

- | lUze Project Defaultz

Categary: Category Settings: [nput

Librarieq |aldnames, slibce ’ |

Mizcelaneous
Cutput

[ lgrare Default Libraries

Specific Libraries to lgnore:

[ Prevert Uze of Extended Dictionany

[v Dishinguish Letter Caze

Step 7: Remove the OLOGO option from the miscellancous Category.

Linker Options
Build Options: 7 Debug Specific ™ Release Specific ¢ Comman to Both | 1] |
Options String: C | |

ance
ALIB: "wer' ALIB:afwcr” ALIB:oldnames” /LIB:"slibce” /MO ASTACK:B120 | =
/OMERROR:MOEXE OLOGO Help |

- | lUze Project Defaultz

Categons: Category Settings: Mizcelaneous

[put

[ Suppress Display of Sign-0n Banner

[ Dutput ' I:I_therl:lptil:nr€: [oLoG0 ’
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Step 8: Rebuild the project.

P2 Microsoft Yisual C++ - HELLO MAK

File Edit View B#eiEg® Browse Debug Tool: Option: Window Help

HELLOMAE

Compile File

d HETTI L HYVE

LIHES

Execute HELLO EXE Chl+F5

Bran Dependencies
Sran All Dependencies

¢ <1> Output = I:II KI

Initializing. ..

Compiling. ..

o ~7188xa~deno~mn=c~hello~hello. o
Linking. ..

Micro=oft (R) Segmented Ezecutable Linker Version 5.60.339 Dec & 1994

Copyright (C) Microsoft Corp 1984-1993. All rights reserved.

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

Object Modules [.obi]:
Fun File [HELLO.exe]: HELLO.EXE
Li=t File [c:HELLD . map]: nul

Librarie= [.lib]: c:~m=vc~lib~+
Librarie= [.lib]: c:~m=vcmfc~lib~+
Librarie=s [.1lib]: . . ~LIB-7188HAL LIB+
Librarie= [.lib]: oldname=s+

Librarie=s [.1lib]: llibce:

Creating browser database. . .
HELLD . EXE — 0 errori=). 0 warningi=)

K
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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 1-7188XA(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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